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FOREWORD 

This  volume  is  one  of  a set  of  five  giving  key  characteristics  of  Earth- 
to-Venus  trajectories  during  the  period  1964-1970.  This  period  is 
divided  into  five  120-day  launch  intervals  spaced  about  19.2  months 
apart.  During  each  interval,  trajectory  characteristics  are  given  for 
flight  times  of  from  70  to  220  days  in  2-day  steps.  Thus  each  volume 
contains  9,120  trajectories. 

The  applicability  of  these  books  may  be  extended  by  noting  the 
8-year  cyclic  recurrence  of  Earth-Venus  trajectories.  Thus  trajectories 
in  1972  are  very  nearly  identical  to  1964  trajectories;  1973  trajectories 
are  very  nearly  identical  to  1965  trajectories,  etc.  Simply  by  updating 
the  trajectories  by  8 years,  the  results  may  be  reapplied. 

It  is  intended  that  these  books  provide  trajectory  and  guidance 
analysts  with  data,  in  volume,  so  that  they  may  perform  preliminary 
design  studies,  conduct  investigations  of  the  properties  of  ballistic  inter- 
planetary trajectories,  and  make  interplanetary  guidance  and  orbit 
determination  analyses.  While  not  exact,  these  trajectories  are  suffi- 
ciently accurate  to  be  quite  useful  for  the  above  purposes. 

In  generating  such  a large  amount  of  data,  it  is  impossible  to  check 
the  correctness  of  each  number.  Should  the  reader  detect  any  errors, 
the  authors  would  appreciate  being  advised. 

Companion  volumes  (Ref.  1)  give  the  characteristics  of  Earth- 
Mars  trajectories  during  the  period  1964-1977. 
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I.  INTRODUCTION 


This  report  presents  the  results  of  extensive  machine 
computations  of  three-dimensional  ballistic  interplanetary 
trajectories.  The  analytic  model  used  to  represent  these 
trajectories  is  based  upon  two-body,  inverse-square,  force 
field  mechanics.  A brief  explanation  of  the  model  is  pre- 
sented in  Section  II. 

Basically,  the  trajectories  are  calculated  in  two  distinct 
parts:  (1)  the  heliocentric  transfer  ellipse  and  (2)  the 
launch  - planet  - centered  escape  trajectories.  Following 
these  trajectories,  differential  corrections  or  error  coeffi- 
cients and  guidance  and  tracking  parameters  are  given. 

A.  Heliocentric  Conic  Computation 

The  heliocentric  trajectory  is  obtained  by  specifying 
the  launch  date  and  flight  time  only.  Given  these,  the 
positions  of  the  launch  planet  on  the  launch  date  and  the 
target  planet  on  the  arrival  date  may  be  obtained  by 
interrogating  the  ephemerides.  By  assuming  the  planets 
to  be  massless,  a unique  heliocentric  trajectory  may  then 
be  computed  which  passes  through  the  centers  of  the 
launch  and  target  planets.  Though  this  assumption  may 
at  first  seem  gross,  experience  has  proved  it  to  be  per- 
fectly reasonable  for  this  purpose.  After  the  solution  has 
been  obtained  by  an  iterative  procedure,  the  orbital  ele- 
ments, heliocentric  position,  and  velocity  vectors  at  launch 
and  arrival  are  computed.  Other  heliocentric  quantities 
of  engineering  interest  are  alsd  computed. 

B.  P/anefocenfr/c  Con/c  Compufaf/on 

After  the  heliocentric  orbit  is  obtained,  the  launch  and 
arrival  hyperbolic-excess  velocity  vectors  are  computed 
by  subtracting  the  velocity  vectors  of  the  launch  and  tar- 
get planets  from  the  heliocentric  launch  and  arrival  veloc- 
ity vectors  of  the  probe.  The  launch  hyperbolic-excess 
vector  is,  in  fact,  the  most  important  result  of  these  com- 
putations because  it  yields  the  energy  and  direction  of 
fire  required  to  achieve  interplanetary  transfer. 

Further  computations  are  done  to  exhibit  properties 
of  the  near-Earth  portion  of  the  trajectories.  Given  the 
launch  hyperbolic-excess  vector,  a launch  site  (Cape 
Canaveral),  a launch  azimuth,  and  certain  properties  of 
a typical  interplanetary  boost  vehicle,  and  assuming  a 
100-nm  parking  orbit,  quantities  such  as  launch  time, 
injection  position  and  velocity  vectors,  parking  orbit 
coast  time,  and  injection  time  are  computed.  In  essence, 
then,  approximate  trajectories  are  obtained  from  the 


launch  pad  to  the  target.  The  terminal  portions  of  the 
trajectories  are  assumed  to  impact  vertically  on  the 
target  planet. 

C.  Differential  Corrections 

To  augment  the  trajectory  parameters,  differential  cor- 
rections or  error  coefficients  relating  variations  in  the 
launch  hyperbolic-excess  velocity  vector  to  variations  in 
target  miss  and  flight  time  are  computed.  Actually,  the 
variables  at  launch  in  these  coefficients  are  the  square  of 
the  hyperbolic-excess  speed,  or  vis  viva  energy  C3,  and 
the  declination  and  right  ascension  of  a unit  vector  S, 
collinear  with  the  outgoing  asymptote  of  the  escape 
hyperbola.  The  target  variables  are  the  components  of 
the  impact  parameter  B,  defined  below,  and  the  flight 
time.  These  coefficients  are  obtained  by  a numerical 
differencing  technique  developed  by  William  Kizner 
of  JPL. 

Based  upon  these  error  coefficients,  guidance  and  track- 
ing parameters  are  calculated  as  described  below. 

D.  Mid-Course  Guidance 

Interplanetary  guidance  is  currently  being  accom- 
plished by  determining  the  orbit  of  the  probe  from  radio 
tracking  data  and  then  applying  one  or  more  impulsive 
velocity  corrections  to  null  the  predicted  target  error. 
The  guidance  task  closely  parallels  the  trajectory  prob- 
lem, for  it  is  convenient  to  define  the  following  guidance 
“phases”: 

1.  Planetocentric  phase,  in  which,  after  the  launch 
vehicle  has  placed  the  probe  on  its  escape  hyperbola, 
the  orbital  elements  of  this  trajectory  are  determined 
and  the  hyperbolic-excess  velocity  is  corrected  to 
the  desired  value. 

2.  Heliocentric  phase,  in  which  additional  velocity 
corrections  may  be  made  to  correct  any  error  in 
orbit  determination  and/or  maneuver  execution  in 
phase  1. 

3.  Approach  phase,  in  which  the  probe  is  in  the  sphere 
of  influence  of  the  planet  and  the  final  vernier 
corrections  may  be  made  to  trim  the  results  of 
phase  2. 

The  preflight  analysis  of  phase-1  guidance  is  primarily 
concerned  with  the  statistical  problem  of  determining 
how  much  propellant  to  carry  aboard  the  spacecraft  in 
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order  to  correct  a "three-sigma”  injection  guidance  error. 
These  studies  are  well-documented  elsewhere  (Ref.  2-4) 
and  will  not  be  discussed  here.  Suffice  it  to  say  that 
correcting  the  hyperbolic-excess  velocity  is  a reasonably 
good  approximation  to  nulling  the  miss  components  at 
the  planet.  Such  an  analysis  need  only  be  concerned  with 
the  planetocentric  phase  of  flight. 

The  analysis  of  the  heliocentric  phase  is  more  compli- 
cated, since  maneuvers  there  depend  upon  errors  in 
applying  the  first  midcourse  maneuver  (phase  1).  In  order 
to  understand  the  effect  of  phase  1 errors,  or  to  specify  a 
tolerance  on  them,  it  is  convenient  to  ask  how  a unit 
error  in  hyperbolic-excess  velocity  maps  to  miss  at  the 
target.  This  unit  velocity  error  can  be  thought  of  as  due 
to  uncertainties  in  phase- 1 maneuver  execution  and  orbit 
determination.  Conceptually,  this  analysis  can  be  accom- 
plished by  letting  a unit  velocity  error  trace  out  a sphere 
at  the  tip  of  the  hyperbolic-excess  velocity  vector  and 
observing  the  semimajor  and  semiminor  axes  of  the  miss 
ellipse  at  the  target  (only  two  miss  components  are 
normally  of  interest).  Mathematically,  this  is  done  by 
simply  forming  a matrix  of  the  differential  corrections, 
multiplying  this  matrix  by  its  own  transpose,  diagonal- 
izing the  resulting  symmetric  matrix,  and  observing 
that  the  two  diagonal  terms  are  the  desired  semimajor 
and  semiminor  axes  of  the  unit  error  ellipse.1  It  is  easy 
to  show  that  if  the  coordinate  system  chosen  to  describe 
the  target  error  is  coll  inear  with  these  axes,  the  rows 
of  the  resulting  differential  correction  matrix  (which  are 
gradient  vectors)  are  orthogonal,  and  their  norms  are  the 
magnitudes  of  the  error-ellipse  axes. 

The  approach  guidance  phase  is  not  conveniently 
treated  with  this  kind  of  analysis,  and  is  not  discussed 
further.  Here,  it  can  be  assumed  that  the  approach 
maneuvers  are  always  negligibly  small. 

E.  Orbit  Determination 

A spacecraft  boosted  toward  Mars  or  Venus  by  the 
current  generation  of  launch  vehicles  requires  the  accu- 
racy obtainable  using  Earth-based  radio  guidance  in  order 
to  accomplish  most  planet-oriented  experiments.  The 
steps  in  radio  guidance  are: 

1.  Track  the  transponder  signal  from  the  spacecraft 
from  several  stations  located  at  a spread  of  latitudes 
to  determine  the  orbit  of  the  spacecraft. 


1 It  should  be  apparent  to  readers  familiar  with  statistical  concepts 
that  this  is  equivalent  to  mapping  a three-dimensional  gaussian 
distribution  of  velocity  errors,  with  unit  standard  deviation  along 
each  axis,  to  a two-dimensional  gaussian  distribution  of  position 
errors  at  the  target. 


2.  Calculate  the  velocity  changes  required  to  alter  the 
orbit  to  pass  through  the  desired  region  at  the  target. 
The  maneuver  is  then  applied  with  a small  rocket 
motor;  the  pointing  direction  and  burning  time  (of 
the  velocity  increment)  are  calculated  to  perfectly 
correct  the  orbit  if  both  the  estimate  of  the  orbit 
and  the  application  of  the  maneuver  are  without 
error. 

3.  Track  the  spacecraft  after  the  first  maneuver  for  a 
sufficient  interval  to  form  a new  estimate  of  the 
perturbed  orbit. 

This  process  of  tracking  and  maneuvering  may  be 
repeated  several  times  to  achieve  high  accuracies  at  the 
target.  There  is,  however,  a limit  to  the  process  imposed 
by  our  uncertainties  in  the  actual  location  of  the  target 
planet  as  well  as  the  unpredictable  forces  acting  on  the 
spacecraft. 

For  extremely  high  accuracy  at  the  target  planet,  on- 
board measurements  must  be  used  in  conjunction  with 
the  Earth-based  tracking  in  order  to  further  reduce  the 
above-mentioned  uncertainties.  It  is  not  the  function  of 
this  report  to  discuss  on-board  measurement  systems  but 
rather  to  describe  the  capabilities  of  current  Earth-based 
radio  guidance  techniques  when  applied  to  interplane- 
tary trajectories. 

An  adequate  description  of  the  accuracy  to  which  orbits 
may  be  determined  and  maneuvers  executed  for  the  case 
of  several  corrective  maneuvers  is  beyond  the  scope  of 
this  report.  The  results  presented  here  may  be  strictly 
interpreted  as  corresponding  to  the  accuracy  capabilities 
for  a single  mid-course  maneuver  occurring  anywhere 
between  I and  14  days  after  injection.  The  relative  con- 
tribution to  the  target  uncertainty  caused  by  orbit  deter- 
mination errors  and  mid-course  execution  errors  depends 
directly  upon  the  size  of  the  correction  required  on  a 
particular  flight.  For  this  reason,  then,  two  error  sources 
are  considered  separately.  While  our  results  do  corre- 
spond to  the  single  maneuver  case,  they  are  very  valuable 
in  providing  a general  description  of  the  way  in  which 
these  errors  vary  over  the  selected  set  of  trajectories. 
Such  utilization  of  the  results  is  discussed  later  herein. 

F.  Accuracy  of  Compufaf/ons 

Extensive  accuracy  studies  were  performed  to  verify 
the  adequacy  of  these  trajectories  for  preliminary  design 
use.  Both  Mars  and  Venus  trajectories  were  computed  on 
the  JPL  precision-integrating  trajectory  program  using 
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initial  conditions  obtained  from  the  approximate  trajec- 
tories contained  herein.  Of  56  Mars  cases  run,  29  missed 
the  target  by  less  than  500,000  km;  16  missed  by  between 

500.000  and  1,000,000  km;  and  5 missed  by  between 
1,000,000  and  1,500,000  km.  The  worst  case  missed  by 

3.500.000  km.  For  the  flight  time  errors,  16  varied  between 
1 and  2 days;  14  varied  between  2 and  3 days;  and  9 were 
greater  than  3 days.  The  worst  case  was  7.2  days.  No 
systematic  properties  of  these  errors  were  noted  except 
that  they  appear  to  get  worse  for  the  higher-energy 
trajectories. 


For  Venus,  the  accuracy  was  considerably  better,  aver- 
aging 322,000-km  miss  error  and  0.67-day  flight  time 
errors.  Based  on  these  comparisons,  the  model  used  to 
generate  the  trajectories  contained  herein  is  considered 
to  be  adequate  and  the  results  suitable  for  preliminary 
mission  design  studies.  These  results  are  very  useful  for 
initializing  the  precision  trajectory  search  program. 

When  used  for  the  stated  purposes,  these  trajectories 
provide  an  excellent  source  of  data  obtained  at  consider- 
ably less  time  and  expense  than  precision  cases. 


II.  ANALYTICAL  MODEL  FOR  INTERPLANETARY  TRAJECTORIES 


The  analytical  model  consists  of  three  distinct  phases 
of  two-body  motion:  (1)  an  escape  hyperbola  near  the 
launch  planet,  (2)  elliptical2  motion  under  the  attraction 
of  the  Sun,  and  (3)  terminal  hyperbolic  motion  near  the 
target  planet. 

A.  Heliocentric  Motion 

Solution  of  the  heliocentric  elliptic  motion  is  obtained 
first  under  the  following  assumptions: 

1.  The  launch  and  target  planets  move  in  orbits  about 
the  Sun  as  given  in  the  national  ephemerides.  Their 
velocity  components  are  obtained  by  using  two-body 
conic  formulas,  mean  orbital  elements,  and  their 
tabular  positions  as  listed  in  the  ephemerides. 

2.  The  launch  and  target  planets  are  massless.  Thus 
the  only  force  acting  on  the  probe  is  that  of  the  Sun. 

3.  The  position  of  the  probe  at  launch  into  the  helio- 
centric orbit  is  the  center  of  the  massless  launch 
planet.  Its  position  at  arrival  on  the  heliocentric 
orbit  is  the  center  of  the  massless  target  planet. 


1 Hyperbolic  heliocentric  motion  is  not  considered  herein. 


Thus  for  solution  to  the  heliocentric  phase  of  motion, 
the  attractions  of  the  launch  and  target  planets  are  tem- 
porarily disregarded.  The  primary  result  to  be  obtained 
from  the  solution  of  the  heliocentric  transfer  problem  is 
the  hyperbolic-excess  velocity  vector  relative  to  the  launch 
planet. 

1.  Determination  of  Planar  Orientation 

Since  the  launch  and  arrival  positions  of  the  probe 
are  assumed  to  be  the  centers  of  the  launch  and  target 
planets,  they  can  immediately  be  determined,  given  the 
launch  and  arrival3  times,  by  consulting  the  ephemeris. 
Further,  the  orientation  of  the  heliocentric  transfer  plane 
can  immediately  be  found.  Let  R/,  be  the  Sun— launch 
planet  position  vector  at  launch  time  T/„  and  let  Rp  be 
the  Sun-target  planet  position  vector  at  arrival  time  Tp 
(Fig.  1).  Then,  planar  orientation  is  found  from  the  unit 
normal  W to  the  plane  as  follows: 


nOr,  for  convenience,  the  launch  date  and  flight  time  can  be  speci- 
fied. 
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Fig.  1.  Heliocentric  transfer  geometry 


where  the  angle  ^ is  defined  below.  The  inclination4  i to 
the  ecliptic  plane  can  be  found  by 


cos  i = W • K' 


(2) 


where  K'  is  a unit  vector  pointing  in  the  direction  of  the 
ecliptic  north  pole. 


and  the  path  angle  r is  found  from 


Sin  r “ (T^H2a-R)  ]SSinV  (7) 

In  Eq.  (6)  §nd  (7),  GMS  is  the  universal  gravitational 
constant  times  the  mass  of  the  Sun  ( = 2.959122083  X Kb4 
au3/day2),  a and  e are  the  semimajor  axis  and  eccentricity 
of  the  transfer  ellipse,  respectively,  and  v is  the  true 
anomaly  of  the  probe  given  by 


3.  Lambert’s  Theorem 

Now  there  are  two  unknowns  in  Eq.  (5)-(8)  which  pre- 
vent their  immediate  evaluation.  These  two  unknowns  are 
the  semimajor  axis  a and  the  eccentricity  e . The  deter- 
mination of  these  quantities  is  the  main  problem.  Battin 
(Ref.  5)  has  shown  that  the  eccentricity  is  actually  a func- 
tion of  the  semimajor  axis.  Thus  it  is  first  necessary  to 
determine  a.  The  semimajor  axis  is  related  to  the  time  of 
flight  Tf  by  Lambert’s  Theorem,  which  states:  The  trans- 
fer time  between  any  two  points  on  an  ellipse  is  a function 
of  the  sum  of  the  distances  of  each  point  from  the  focus , 
the  distance  between  the  points , and  the  semimajor  axis 
of  the  ellipse . Functionally,  the  theorem  is  stated  as 


2.  In-Plane  Relations 

The  heliocentric  central  angle  ^ (Fig.  1)  is  also  readily 
determined  by  utilizing  the  positions  of  the  launch  and 
target  planets.  This  angle  may  be  obtained  from 


TF  — T F (Rl  + Rp , C,  a)  (9) 

where  the  distance  C between  the  launch  planet  at  launch 
time  and  the  target  planet  at  arrival  time  is  shown  in 
Fig.  2 and  is  obtained  from 


cos  ^ = 


Rl  * Bp 

Rtl  IrpI 


(3) 


C=  iRp-Rx, 


(10) 


sin  * = sgn  [(R,,  X R p)  • K']  (1  - cos2  *)*  (4) 

The  velocity  vector  V of  the  spacecraft  anywhere  along 
its  path  may  be  obtained  from 

V 

V = — [(W  X R)  cos  r + R sin  T]  (5) 

Here,  R is  the  heliocentric  position  vector,  R = | R | , 
and  V is  the  heliocentric  speed  obtained  from 

V = (-§-!)  (6, 


4 In  this  report,  we  are  interested  only  in  transfers  which  have  the 

same  rotational  motion  about  the  Sun  as  the  planets;  thus,  Since  the  time  of  flight  TF  and  the  launch  and  arrival 

0 — * — positions  RL  and  Rp  are  knowns,  only  the  semimajor  axis 
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remains  to  be  found  by  iterative  solution  of  Eq.  (9).  After 
the  semimajor  axis  a is  obtained,  the  heliocentric  veloci- 
ties of  the  probe  at  launch  and  arrival  time  VL  and  Vp 
may  be  evaluated  from  Eq.  (5)  under  the  conditions 
R = Rl  and  R = Rp.  The  path  angles  rL,  Tp  and  true 
anomalies5  V[Jf  vp  at  launch  and  arrival  times  may  also  be 
evaluated  from  Eq.  (8)  and  (7)  under  the  same  conditions. 

Finally,  the  desired  end  result,  the  hyperbolic-excess 
velocity  relative  to  the  launch  planet  may  be  found 
(Fig.  3)  by 

V»L  = V*- V,  (11) 


where  Vi  is  the  velocity  of  the  launch  planet  at  launch 
time. 


Fig.  3.  Determination  of  the  hyperbolic-excess 
velocity  vector  V^l 


B.  Launch  Planet  Escape  Hyperbola 

The  key  result  from  the  solution  of  heliocentric  transfer 
is  the  hyperbolic-excess  velocity  vector  V/,l  at  launch.  The 
reason  for  the  importance  of  this  vector  is  that  it  tells  the 
direction  in  which  the  probe  must  be  traveling  relative 
to  the  launch  planet  when  just  leaving  its  gravitational 
influence.  There  are  an  infinite  number  of  escape  tra- 
jectories (all  hyperbolas)  which  can  have  the  same 
hyperbolic-excess  velocity  vector.  However,  only  a por- 
tion of  these  are  practical  for  use  when  related  to  existing 
launch  sites  and  boost  vehicle  constraints.  For  example, 
it  would  be  ridiculously  costly  in  payload— and  imprac- 
tical—to  shoot  a vehicle  straight  up.  Criteria  for  selection 
of  a family  of  feasible  escape  trajectories  are  given  below. 

1.  Assumptions 

The  solution  of  the  escape  phase  of  motion  is  obtained 
under  the  following  assumptions:  (1)  The  probe  is  acted 
on  only  by  the  gravitational  force  of  the  launch  planet, 
and  (2)  the  oblateness  effects  of  the  launch  planet  are 
neglected. 


5 The  details  of  quadrant  choice  for  these  angles  are  found  in  Ref,  5. 


The  direction  of  the  asymptote  of  the  escape  hyperbola 
is  found  by  normalizing  the  hyperbolic-excess  vector  V^- 
The  injection  energy"'  C3  of  the  escape  hyperbola  is  found 
by  squaring  the  hyperbolic-excess  speed,  or 

C3  = Vh  (12) 

Thus,  in  contrast  to  the  heliocentric  problem,  the  launch 
planet  is  now  ‘massy,”  while  the  influence  of  the  Sun  is 
neglected.  However,  the  hyperbolic-excess  velocity  vec- 
tors found  by  solving  the  heliocentric  problem  are  used 
as  a starting  point  to  solve  the  escape  problem. 

2.  Size  and  Shape  of  the  Escape  Hyperbola 

As  previously  stated,  only  some  of  the  infinite  number 
of  escape  trajectories  are  practical.  Two  of  the  practical 
aspects  of  a set  of  trajectories  are  the  sizes  and  shapes 
of  the  hyperbolas. 

Size  is  basically  determined  by  the  energy  C3>  which 
in  turn  is  a function  of  boost  vehicle  capability.  For  boost 
vehicles  in  use  (or  shortly  to  be  available)  at  this  writing, 
values  of  energy  less  than  or  equal  to  25  kmz/sec2  are 
considered  reasonable.  The  larger  the  value  of  energy 
that  the  booster  is  required  to  deliver,  the  smaller  the 
payload  and  launch  period  over  which  the  vehicle  may 
be  fired. 

The  shape  of  the  hyperbola  is  determined  by  its  eccen- 
tricity, which  is  a function  of  both  the  energy  and  peri- 
focal distance  according  to 


where  Rp  is  the  perifocal  distance  and  GM  is  the  uni- 
versal gravitational  constant  times  the  mass  of  the  launch 
planet.  From  Eq.  (13)  it  can  be  seen  that  for  a fixed  peri- 
focal distance  the  eccentricity  increases  linearly  with  the 
energy.  The  value  of  perifocal  distance  is  not  arbitrary, 
but  depends  strongly  on  the  boost  vehicle  trajectory.  It 
has  been  shown  (Ref.  6)  that  in  the  great  majority  of 
cases  it  is  necessary  and  desirable  to  use  a circular  park- 
ing orbit  as  part  of  the  preinjection  phase  of  the  escape 
trajectory.  It  is  further  an  interesting  fact  that  the  altitude 
of  the  parking  orbit  determines  the  perifocal  distance. 
If  h is  the  parking  orbit  altitude  and  Ru  is  the  launch 
planet's  radius,  then,  to  an  extremely  close  degree  of 
approximation, 

Rp  = R0  + h (14) 


6C3  is  actually  twice  the  total  energy  per  unit  mass,  i.e.,  the 
viva  integral. 
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or  the  perifocal  distance  is  equal  to  the  launch-planet-  Given  the  size  and  shape  of  the  escape  hyperbola,  its 
centered  radius  of  the  parking  orbit.  In  Ref.  6 it  also  has  planar  orientation  must  be  determined,  and  this  can  be 
been  shown  that  the  lowest  possible  parking  orbit  (80-100  done  by  considering  two  vectors:  (1)  the  direction  of  the 

nm)  allows  greatest  payload  capability.  Thus,  using  hyperbolic-excess  vector,  denoted  by  a unit  vector  S,  and 

100  nm  for  the  parking  orbit  altitude,  a practical  value  (2)  a unit  vector  Ity  directed  from  the  center  of  the  launch 

of  perifocal  distance  is  6560  km.  The  perifocal  distance  planet  to  the  launch  site.  The  vehicles  flight  plane  will 

will  vary  only  slightly  about  this  value  for  other  parking  essentially  be  determined  by  these  two  vectors,  as  shown 

orbit  altitudes,  or  even  for  direct-ascent-type  preinjection  in  Fig.  4.  A unit  normal  W to  the  launch-planet-centered 

trajectories.  Therefore,  both  the  size  and  shape  are  essen-  flight  plane  is  determined  by 
tially  determined  by  the  energy  alone,  which  is  found  Rj  X S 

from  Eq.  (12).  W = |ri.  XS|  (15) 


NORTH  POLE 


Fig.  4.  Vehicle  flight  plane 
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with  the  constraint  that  the  Z component  of  W is  always 
positive. 

Since  is  a function  of  time,  according  to  the  rotation 
rate  of  the  launch  planet,  the  planar  orientation  must 
continually  change.  In  effect,  this  says  that  the  launch 
azimuth  is  a continuous  function  of  launch  time. 

A detailed  description  of  the  geometrical  aspects  of 
the  launch  planet  ascent  trajectory  is  not  given  here  but 
may  be  found  in  Ref.  6. 

C.  Differential  Corrections 

The  calculation  of  differential  corrections  for  inter- 
planetary trajectories  may  be  accomplished  in  several 
ways  and  depends  on  choice  of  independent  and  depend- 
ent variables.  In  this  report,  a numerical  differencing 
scheme  is  used.  Basically,  the  independent  variables- 
the  injection  energy  C3,  declination  <Ps,  and  right  ascen- 
sion 0#  of  the  outgoing  asymptote  S of  the  escape  hyper- 
bola—are  varied,  one  at  a time,  to  produce  variations  in 
the  dependent  variables-the  components  of  the  impact 
parameter  B and  the  time-of-flight  TV. 

The  impact  parameter  B is  defined  as  a vector  origi- 
nating at  the  center  of  the  target  planet  and  directed  per- 
pendicular to  the  incoming  asymptote  of  the  target- 
centered  approach  hyperbola  (Fig.  5).  The  impact  param- 
eter B is  resolved  into  two  components  which  lie  in  a 


plane  normal  to  the  incoming  asymptote  S.  The  orienta- 
tions of  the  reference  axes  in  this  plane  are  arbitrary,  but 
one  is  usually  selected  to  lie  in  a fixed  plane.  Thus,  define 
a unit  vector  T,  lying  in  the  ecliptic  plane  according  to 


where  K'  is  a unit  normal  vector  to  the  ecliptic  plane. 
The  remaining  axis  is  then  given  by  a unit  vector  R, 
defined  by 

R = S X T (17) 

Figure  6 illustrates  the  orientation  of  the  R,  S,  T target 
coordinates. 


The  impact  parameter  B lies  in  the  R-T  plane  and  has 
miss  components  B*T  and  B*R.  B*T  = B*R  = 0 
denotes  vertical  impact  on  the  target.  Thus,  B*T,  B • R, 
and  TF  are  the  three  target-dependent  variables.  If  Qi 
represents  a set  of  generalized  independent  variables, 
such  as  injection  position  and  velocity  or  other  con- 
venient variables,  then  the  partial  derivatives  0B  •T/3Qi, 
0B*R/0Qi,  dTF/dQi  are  first-order  differential  corrections 
or  error  coefficients  relating  miss  at  the  target  and  flight 
time  errors  to  the  independent  variables. 

A convenient  set  of  independent  variables  for  inter- 
planetary trajectories  is  the  vis  viva  injection  energy  C3, 
the  declination  and  the  right  ascension  0S  of  the 
asymptote  of  the  escape  hyperbola.  These  variables  essen- 
tially describe  the  launch  hyperbolic-excess  velocity  vec- 
tor since 

yhL  = (C3)k  (cos  cos  cos  &s  sin  0S,  sin  &s)  (18) 

As  stated  above,  the  differential  corrections  are  calcu- 
lated by  a numerical  differencing  method  which  uses 
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quantities  obtained  from  the  conic  trajectory.  The  basic 
idea  is  to  compute  a varied  or  perturbed  trajectory  and 
then  difference  it  with  the  reference  case.  Let  primed 
quantities  denote  variables  on  the  perturbed  trajectory. 
A small  variation  A\hL  in  the  hyperbolic-excess  velocity 
vector  is  equivalent  to  a small  variation  aVl  in  the  launch 
heliocentric  velocity  vector.  The  launch  heliocentric 
velocity  on  the  perturbed  trajectory  is,  then, 


Vi  - V/„  + AV/j 


(19) 


where 


&VhL  = (C3)%  [ — sin  cos  0S,  - sin  &s  sin  05,  cos  %]  , 

(C3)H  A0n  [ — cos  sin  06.,  cos  4^  cos  0^,  0] , 

~ AC,  r 

2 icos  ^ cos  cos  sin  sin 

where  A4>*,  A0S  are  small  angular  variations  (0.2  deg),  and 
the  energy  variation  is  AC3  = 0.005  C3. 

The  semimajor  axis  af  is  obtained  from 

, _ Ri, 


The  radial  rate  RLf  is 


, Vl2Rl 
GMh 


6, 

R‘ " TT- 


(20) 


The  semilatus  rectum  p'  and  eccentricity  e'  are 


Ri  (Vi*  - Bp) 

(22) 

GMS 

r «'\* 

(23) 

The  eccentric  anomaly  at  launch  E'L  is 


. pi  Rl  R’l 
sm  = 377777 


cos  E 


e'  (a'GMs)!4 

■-X-¥1 


(24) 


The  mean  anomaly  at  launch  MJ,  is  obtained  from 
Mfh  = EfL  — e ' sin  EfL 


(25) 


The  mean  anomaly  at  the  target  M'p  is 

A4'  — T ~L  Vf' 


■»  F i ^ /, 

The  eccentric  anomaly  at  the  target 
the  expansion 

E;  = £'  + (r=v^)iM-|[a 


M'  = n'  Tf  + \1'L  (27) 

is  obtained  from 


E'„  is 


IT3 

6 


it 

?'  sin  Ep )2  — (1  — e'  cos  Ep)  (e'  cos 
(1  ~ e'  cos  Ep)5 


sin  Ep 


(1  — ef  cos  \ 
cos  Ep  ^ 0 


ef  cos  Ep):i 

V 


AM- 
AM3 


or 


L;  = Ep  ^ 


e cos  Ep  — 1 + Y (^  cos  Ep  — l)2  + (2e  sin  . 


if 


e sin  E„ 
cos  Ep  < 0 


(21)  are 


where 

AM  - M;  - (Ep  - ef  sin  Ep) 

The  true  anomalies  at  launch  and  the  target 
are  found  from 

, p'  - Rl 
cost'/  = T± 

e Rl 


0 < v'L  < 7r  if  RfL  is  positive 
if  R'l  is  negative 


7T  < V'L  < 277 


cos 


, _ cos  E'  — e' 

1 — e'  cos  E' 


. , (1  ~ 
sin  tp  — — 

1 — e‘ 


The 


heliocentric  central  angle  4r/  is 
* = dp  ~ v'l 

The  angular  momentum  h'  is 

h'  - Rl  X V2 


*)*  sin  E', 
cos  E' 


XiV 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


The  heliocentric  position  vector  at  the  target  is 

/R,  h'XR,  ,\  .... 

r;  = R;  cos  *'  + v — sin  V j (34) 

where 

R'  = a' (1  - e'  cos  E')  (35) 

A vector  in  the  direction  of  perihelion  with  magnitude  ef  is 

, n x r,. 


GMS  R,, 


(36) 


from  whence 


and 


0B-T 

-2  C3 

3B  • T 

dau 

au 

0C3 

0B-R 

-2  C:i 

PB  • R 

dau 

au 

0C3 

dB 

_ 2 C3 

dB 

dau 

au 

dC, 

dTF  _ 

-2  C3 

07V 

dau 

au 

0C3 

(42) 


(43) 


(44) 


where  au  is  the  astronomical  unit-to-kilometer  conversion 
factor. 


The  heliocentric  velocity  at  the  target  is 

’ P'  \H,  ) 

The  hyperbolic-excess  velocity  at  the  target  is 


Vlp  = VJ  - v2 


(37) 


(38) 


The  difference  between  the  heliocentric  position  vectors 
on  the  perturbed  and  reference  trajectories  is 


ar;  - r;  - r„ 


The  impact  parameter  B is 

(ar;  -vyv^ 


B 


ar; 


(39) 


fhp 


The  effect  of  solar  radiation  pressure  acting  on  the 
probe  may  also  be  evaluated  as  follows:  In  Eq.  (19)  let 
A — 0,  but  in  Eq.  (20),  (22),  (24),  (26),  (36),  vary  GMS 
by  adding  an  increment  A GM#.  This  procedure  gives  rise 
to  a varied  trajectory  from  which  the  impact  parameter  B 
and  flight  time  error  ATr  may  be  obtained.  The  partials 
dB/dGMs  and  dTF/dGMs  may  then  be  calculated.  Since 
the  acceleration  caused  by  solar  radiation  pressure  acts 
opposite  to  the  gravitational  attraction  of  the  Sun,  radia- 
tion pressure  has  the  effect  of  decreasing  the  Sun  s gravi- 
tational attraction,  or  decreasing  GMS.  A decrease, 
A GMS  = -2.4  X 10G  kmysec2  corresponds  to  the  solar 
radiation  pressure  acting  on  a 300-kg  spacecraft  having 
a perfectly  reflecting  area  of  3.6  square  meters.  Thus  the 
miss,  always  being  a positive  number,  is  obtained  by 
A B8P  = 2.4  X 10 60B/3GMS,  and  the  corresponding  flight 
time  error  is  A7V  = -2.4  X 10*  dTF/cGMs>  which  is 

A p 

sign  sensitive. 


The  flight  time  error  is 


ATf  = 


ar;,-v;„ 

Vg 


(40) 


The  partial  derivatives  are  formed  by  dividing  A0S, 
A <$s,  and  A C3  into  the  miss  components  B • T,  B • R,  and 
flight  time  error  A TF.  In  addition  to  the  component  par- 
tials, the  quantity  dB/dQi  is  defined  by 


dB 

ZQ  i 


The  three  partials,  dB/dOSi  dB/d&s,  dB/dC 3,  are  impor- 
tant measures  of  the  error  sensitivity  of  a trajectory. 


The  effect  of  uncertainty  in  the  knowledge  of  the 
astronomical  unit-to-kilometer  conversion  factor  on  target 
miss  and  flight  time  may  be  determined  by  the  following 
formulae, 


D.  Mid-Course  Execuf/on  Accuracy 

The  effect  of  mid-course  execution  errors  on  target 
accuracy  can  be  rather  simply  described  if  it  is  assumed 
that  the  guidance  maneuver  is  made  on  the  asymptote 
of  the  escape  hyperbola  and  that  the  velocity  errors  are 
spherically  distributed  (that  is,  the  three-dimensional 
statistical  distribution  of  velocity  errors  is  composed  of 
three  orthogonal,  independent  velocity  errors,  each  with 
the  same  variance).  The  mapping  of  these  errors  to  the 
target  (Fig.  7)  results  in  a three-dimensional  ellipsoid  of 
position  errors,  which  is  the  wone-sigma  ellipsoid,”  The 
semiaxes  are  the  respective  standard  deviations  of  the 
position  errors.  As  pointed  out  above,  this  ellipsoid  can  be 
thought  of  as  the  locus  of  target  errors  that  results  from 
a unit  velocity  error  at  the  mid-course  point  tracing  out 
a sphere. 

Let  the  differential  corrections  discussed  above  be 
expressed  in  matrix  form  as 
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MAPPING  BY 

DIFFERENTIAL  CORRECTIONS 


SPHERE  OF  MIDCOURSE 
VELOCITY  ERRORS 


ELLIPSOID  OF  TARGET 
ERRORS 


Fig.  7.  The  mapping  of  mid-course  execution  error 
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Now  define  a Cartesian  coordinate  system  XuX2iX3 
such  that 

= VhLS*8  \ 

sx2  = - (V,, cos $s) ms ( .... 


ax,  = svh 


_ sc3 


Then  a new  matrix  F can  be  formed, 


3B  * T 

3B  • T 

3B  • T 

3Xx 

3X2 

0x3 

3B  • R 

3B  • R 

SB  • R 

ax, 

0X2 

0X3 

37V 

37V 

dTF 

3Xj 

3X2 

0X3 

where 


3B  • T 

1 3B  • T 

3X} 

v*,.  04>s 

3B  * T 

- 1 3B  • T 

3X2 

VhL  cos  <f>s  00s 

3B  • T 

0X3 

2v,3B;t 
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1 3B  • R 

0X, 

yhL  0*« 
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0X2 
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Let  the  spherical  distribution  of  midcourse  velocity 
errors  be  described  in  the  X. , X2,  X3  system  as 


8X?  + 8X|  + 8X5  = <r2v 


(49) 


where  <r„  will  be  taken  equal  to  0.1  meters/sec.  The 
resultant  one-sigma  ellipsoid  of  target  errors  is  described 
by  the  quadratic  form, 


SM  A-1  8Mr  = 1 


where 


A = al  FFT  : 


X,I 


22  /x23 


symmetric 


^■ia 

x2 

A, 


(50) 


(51) 


and 


SM  = (8B  • T,  8B  *R,  8Tr) 
The  elements  of  the  A matrix  are: 

+ 


.r_LY3B‘TY  1 / 9B  ♦ TV 

Au  ""IcX  34>s  ) C3cos2$A  / 

T 1 / 3B  • T\  / 3BvR\  1 / 3B  ♦ T\ 

A'2  “ a%  [c3  V / V 34>s  ) C3  cos*  \ 3©s  ) 

_f  1 /9B-T\/37V\  1 /3B-T\/3rA 

An  avlC.\  3<I>.,  )\d<i>J  C3 cos2 \ 36,.  J\d&J 

1 /3B-RV  1 / 3B  • RV 

A“  °vl  c\  3<t>s  ) C3  cos2  <t>s  \ 90s  ) 

„Tl  /3B-R\/3TA  , 1 ^3B-R 

A”  L C3  ^ 3<KS  ) \3<t>s / C3  cos*  <*,  ^ 30s  7 V 30-V 

+ 4Cl(^f)(il)] 


The  quantities  in  the  A matrix  can  be  interpreted  as 
standard  deviations  (sigmas)  and  correlation  coefficients 
(rhos)  according  to 


ar  = (A„)* 

= (^22)^ 

= (X33)K 


\ 


pRT  (X„X22)H 

P"=  (X^Xj'w 

A23 


(53) 


P/er  ~~ 


(A22  ^33)^ 


Then  the  A matrix  becomes 


A = 


(Tt 


symmetric 


PRTan(XT  PTF  °> 


Vr 


pRF  UR  ® F 


<*P 


(54) 


It  is  often  of  interest  when  describing  only  miss  com- 
ponents to  consider 


= {v2r  + 


(55) 


and  to  diagonalize  the  upper  2X2  portion  of  the  A (the 
miss  component  elements)  to  get 


A*  = LALT  = 


0 Pl3  °3 


<*2  Pj 3 <*2  a3 


symmetric 


(56) 


(52)  where  the  matrix  L is  given  by 
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cos  0 

sin  0 

0 

L = 

— sin  0 

cos  0 

0 

(57) 

0 

0 

1 

The  angle  0 is  positive  when  turned  counterclockwise 
from  the  T axis,  and  has  been  chosen  such  that  — a*. 
This  is  accomplished  by 


I*  Method  of  Describing  Orbit  Determination  Accuracy 

As  discussed  in  Section  IID,  the  uncertainties  in  our 
knowledge  of  an  interplanetary  trajectory  are  well  de- 
scribed in  terms  of  the  direction  and  magnitude  of  the 
geocentric  hyperbolic-excess  velocity  vector,  \hL.  Fig- 
ure 9 defines  the  right-handed  Cartesian  coordinate  sys- 
tem we  have  adopted  for  describing  uncertainties  in  Vs/,. 
The  X,  axis  is  along  VhL;  the  X!  axis  is  in  the  direction  of 
a positive  differential  change  in  asymptote  declination 
<t\s;  and  the  X.  axis  completes  the  system. 


tan~ 


(58) 


where  6 is  in  first  quadrant  if  pRT  is  positive  and  0 is  in 
second  quadrant  if  pKT  is  negative.  Notice  that  cr3  = 
The  two-dimensional  error  ellipse  described  by  <riy  v2y 
and  0 is  the  projection  of  all  points  of  the  three- 
dimensional  ellipsoid  of  position  errors  (discussed  in  Sec- 
tion HE)  onto  the  T-R  plane,  as  shown  in  Fig.  8. 


Fig.  8.  Projection  of  three-dimensional  error  ellipsoid 
on  the  T-R  plane 


E.  Orbit  Determination  Accuracy 

In  this  section  the  analytic  model  used  for  describing 
orbit  determination  accuracy  (tracking  error)  for  inter- 
planetary trajectories  is  discussed,  and  the  factors  upon 
which  the  tracking  error  depends  are  reviewed.  The  dom- 
inant error  sources  are  defined  for  the  easterly  launchings 
from  Cape  Canaveral  using  tracking  coverage  supplied 
by  NASA’s  Deep  Space  Instrumentation  Facility  (DSIF). 
Probable  generalization  to  other  situations  is  suggested. 
Finally,  the  method  of  describing  target  errors  is  pre- 
sented along  with  all  formulae  relating  the  tracking 
errors  to  the  target  error  parameters  chosen. 


NORTH  POLE 


Fig.  9.  Orientation  of  the  X;  Cartesian  coordinate  system 
to  describe  uncertainties  in  the  hyperbolic-excess 
velocity  vector  \hL 


Let  X represent  the  vector  of  velocity  errors  in  the  X, 
system  just  described;  X = (SX,,  SX„  SX3)r,  where  T indi- 
cates the  transpose.  The  average  of  any  function  of  X, 
f (X),  over  an  ensemble  of  randomly  generated  tracking 
runs  may  assist  in  describing  our  statistical  knowledge 
of  X based  on  tracking  noise,  station  location,  and  physi- 
cal constant  uncertainties. ^JTlie  ensemble  average  is 
usually  written  Ef  (X)  or  as  /(X).  When  X has  a Gaussian 
(normal)  probability  density  function,  the  distribution 
can  be  jleseribetl  completely  by  specifying  EX  and 
E [(X  — X)  (X  — X)Tl  the  mean  and  covariance  of  X, 
respectively. 


When  all  parameters  influencing  our  knowledge  of  X 
have  been  .considered,  EX  should  be  zero  and  then  the 
description  of  our  uncertainties  in  X can  be  adequately 
given  by  Covar  X,  defined  above.  For  convenience,  the 
symbol  A*,  for  Covar  X,  is  introduced. 


Covar 


ar  X = E (X 


(X  - X)  (X  - X)7 


(59) 
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Note  that 


SX.SXi  8X38X3  8X38X3 


Ax  = 


8X38X3  8X38X3  8X38X3 

AMiVVVM  A^VMi) 

8X38X3  8X38X3  8X38X3 


(60) 


is  a 3 X 3 real  symmetric  matrix.  The  diagonal  terms  are 
the  variances  of  the  three  components,  and  the  off- 
diagonal  terms  measure  the  correlation  between  the  three 
components. 


Before  describing  how  A*  has  been  ‘mapped”  into 
target  error  uncertainties,  a discussion  is  given  of  the 
dependence  of  upon  the  relevant  factors  describing 
near-Earth  tracking  as  well  as  the  typical  errors  assumed 
in  preparing  the  estimates  given  in  this  report. 

2.  Accuracy  of  Near-Earth  Tracking 

By  expressing  the  accuracy  of  near-Earth  tracking  in 
terms  of  X and  its  associated  covariance  A£,  the  depend- 
ence upon  almost  all  trajectory  parameters  has  been 
eliminated.  The  remaining  relevant  trajectory  parameters 
are  listed  in  Table  1. 

Table  1.  Trajectory  parameters  influencing 
tracking  accuracy 


1.  Launch  site 

2.  Launch  azimuth  2j, Depends  on  launch  time. 

3.  Injection  region Depends  on  time  in  parking  orbit; 

short  or  long  coast  less  than  1 
revolution  is  current  practice. 

4.  Declination  of  Vkl,  Depends  on  target  position  at 

arrival  date  and  injection 
energy,  C3. 

5.  Magnitude  of  Vu,  — VhL  — (G)1^ 

Note  the  limited  number  of  trajectory  parameters  on 
which  A;  depends.  Table  2 summarizes  the  key  tracking 
station  parameters  which  influence  accuracy  in  the  geo- 
centric tracking  phase. 

The  first  three  factors  listed  in  Table  2 define  the 
tracking  configuration,  whereas  the  last  three  are  station 
performance  factors.  Usually,  tracking  accuracy  studies 
are  carried  out  with  the  tracking  configuration  relatively 
fixed,  and  the  influence  of  the  station  performance  factors 
are  determined. 

The  final  source  of  tracking  error  is  uncertainty  in  phys- 
ical constants.  The  influence  of  GM-Earth  errors  is  some- 
what smaller  than  the  above-mentioned  errors  and  should 
be  reduced  to  negligible  contribution  in  the  next  two 
years.  Sections  IIC  and  IIIC  describe  how  the  uncertainty 
in  the  astronomical  unit  affects  the  target  error;  this  error 


Table  2.  Tracking  station  parameters  influencing 
tracking  accuracy 


1.  Station  locations 

2.  Total  tracking  time 

3.  Tracking  data  types 

4.  Delay  in  acquiring  first  data 

5.  Tracking  data  accuracies.  . . . 

6.  Uncertainty  in  tracking 

station  locations 


, . . A spread  of  latitudes  is  very 
desirable. 

, . . Range  R,  range  rate  R,  and  angles 
are  most  commonly  taken. 

. . . Delay  is  measured  from  the  injection 
region  as  well  as  station  acqui- 
sition delays. 

. . . Expressed  in  terms  of  equivalent 
uncorrelated  noise  at  a given 
sampling  rate. 

. . . Important  when  high  data  accuracies 
are  available.  Longitude  errors 
usually  are  most  important. 


can  be  important  for  very  long  flights,  but  should  also  be 
reduced  to  a negligible  contribution  in  the  next  two  years. 
Errors  in  the  target’s  mass  cause  minor  variations  in  flight 
time  Tf  and  negligible  effect  on  B.  The  last  important 
target  error  source  currently  recognized  is  the  uncertainty 
in  the  effect  of  the  standard  solar  radiation  pressure  on 
spacecraft  trajectory.  The  source  of  uncertainty  is  that 
effective  reflecting  area  (largely  solar  panels)  is  not  per- 
fectly known.  Techniques  for  the  accurate  measurement 
of  this  quantity  are  currently  under  development.  Our 
studies  show  that  unless  this  error  is  held  below  5%  it  will 
be  the  dominant  error  source  on  many  of  our  flights. 
Sections  IIC  and  IIIC  describe  the  calculation  of  the 
standard  solar  radiation  pressure  on  a typical  spacecraft 
deriving  electrical  power  from  the  Sun. 

The  tracking  accuracies  reported  here  are  representa- 
tive of  those  available  from  tracking  with  the  DSIF 
stations  in  South  Africa,  Australia,  and  the  United  States. 
Launch  azimuths  between  90  and  114  deg  east  of  north 
were  considered.  Data  accuracies  of  0.02  m/sec  in  R and 
0.05  deg  in  angle  sampled  every  10  minutes  were 
assumed;  no  range  measurements  were  assumed.  Station 
location  errors  were  assumed  to  be  uncorrelated  with 
standard  deviations  of  0.001  deg  in  latitude,  0.0005  deg 
in  longitude,  and  30  meters  in  radius.  Each  station  was 
allowed  10  minutes  to  acquire  the  spacecraft  transponder, 
and  tracking  was  simulated  in  the  first  24  hours  so  that  at 
least  one  pass  was  available  to  each  station.  The  transfer 
of  transmitting  assignment  from  one  station  to  another 
(simultaneous  transmission  was  not  allowed)  followed  a 
pattern  which  has  been  found  to  be  near-optimum. 

The  Ax  matrix  used  in  these  calculations  was  assumed 
to  be  independent  of  the  trajectory  parameters  listed  in 
Table  1.  This  approximation  is  good  for  the  range  of 
energies  and  asymptotic  declinations  considered  to  be 
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most  feasible.  In  the  future  these  approximations  will  be 
refined  as  necessary.  The  used  for  orbit  determination 
accuracy  in  this  report  is  given  in  Section  HIE,  The  target 
accuracies  calculated  here  are  typical  for  any  reasonable 
multistation  tracking  configuration,  with  the  data  types 
and  accuracies  corresponding  to  this  conservative  repre- 
sentation of  DSIF  capabilities. 

3.  Calculation  of  Target  Errors 

The  representation  of  tracking  accuracy  in  the  geocen- 
tric phase  in  terms  of  A£,  the  covariance  of  the  VhL  in  a 
particular  rectangular  coordinate  system,  was  developed 
earlier  in  this  section.  In  order  to  express  the  effect  of 
these  uncertainties  in  V/(L  in  terms  of  target  error,  two 
steps  must  be  performed.  First,  a set  of  coordinates  Mj  at 
the  target  planet  for  expressing  the  errors  (MX  cannot 
exceed  3 dimensions)  must  be  chosen.  (A  convenient  set 
with  desirable  linearity  properties  is  the  T-R-S  system 
defined  previously.)  The  matrix  Uly  which  maps  X to  the 
desired  Mx,  is  then  determined. 


the  F matrix  is  obtained. 


F = KA 


(47) 


The  F matrix  must  now  be  adjusted  to  transform  into  the 
T-R-S  coordinates  used  for  Mx.  This  transformation  B 
is  simply 


B = 


0 

1 


0 

0 


0 -V, 


hp 


(64) 


since  SS  — —VhpBTL.  Thus  our  Lh  matrix  is  given  by 


U1  = B (KA)  = BF  (65) 


/SB  • T\ 

= I/jX  = | 3B  • R j (61) 

\3S  / 

The  covariance  of  Mx  is  given  by 


Now  the  mapping  given  in  Eq.  (62)  to  obtain  AMl  is 
applied.  Since  all  of  the  coordinates  of  Mx  have  the  same 
dimensions  (length  squared),  the  one-sigma  ellipsoid  de- 
scribed by  the  quadratic  form 


Covar  [MJ  - MXM[  = U.AjJJT  = AMi  (62) 


The  determination  of  Lh  for  the  coordinates  chosen 
follows  the  lines  of  Section  I ID.  It  is  presumed  that  the 
K-matrix  is  given,  where 


0B  * T 

0B-T 

0B  • T 

d$s 

dC3 

9B  • R 

BB-R 

3B  • R 

30s 

0C, 

07V 

07V 

btf 

S0s 

dC3 

By  postmultiplying  K by 


1 

V*z, 
A = 1 0 


0 

-1 


0 

0 


VhL  cos 
0 0 2VhL 


(45) 


(63) 


8M,  8M[  = 1 


(66) 


has  physical  significance.  The  three  principal  axes  of  this 
ellipsoid  are  the  square  roots  of  the  3-eigenvalues  of 
the  AMi  matrix.  The  formulas  used  are  standard  and  are 
not  reproduced  here.  The  projection  of  the  three- 
dimensional  ellipsoid  on  to  the  T-R  plane  is  an  ellipse. 
Its  major  and  minor  semiaxes  and  orientation  of  the 
major  axis  are  calculated  by  the  same  procedure  used 
in  Section  IID.  It  is  often  convenient  to  write  AMj  in  an 
alternate  form; 


A 


Mi  “ 


- 

<t£ 

Prt^t^r 

PtisPtVk 

PrtVrVt 

Vr 

PrrVrVs 

P7\s°VTr 

PRS^S^R 

(67) 


It  can  be  seen  that  AMl  is  completely  described  by  o>, 
<rs,  prs , prs>  ptr , because  of  its  symmetry. 
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III.  EXPLANATION  OF  TRAJECTORY  TABLES 


Tabular  listings  of  pertinent  quantities  of  the  helio- 
centric and  planetocentric  trajectories,  differential  cor- 
rections, guidance,  and  orbit  determination  parameters 
are  given  at  1-day  launch  date  intervals  and  2-day  flight 
time  intervals  over  the  selected  launch  period.  The  launch 
period  is  selected  to  encompass  the  minimum  energy 
transfer  dates  obtained  from  Ref.  7 and  8.  A summary 
of  the  characteristics  of  these  trajectories  is  given  in 
Ref.  7. 

Each  trajectory  begins  with  a header  giving  launch 
date,  flight  time  (in  days),  and  arrival  date.  All  the  helio- 
centric transfer  trajectories  are  calculated  assuming  launch 
into  the  heliocentric  orbit  at  0 hours  of  the  launch  date 
and  arrival  at  0 hours  of  the  arrival  date.  Later,  however, 
when  the  launch-planet  ascent  trajectories  are  computed, 
the  actual  launch  times  during  the  launch  day  for  each 
launch  azimuth  are  given. 


Line  1 


RL,  = | BL  | 


LAL,  pL 
LOL,  \l 


VL,  VL—  \Vl 


GAL,  r1/, 


Each  page  lists  four  trajectories,  each  of  which  is 
divided  into  five  basic  print  groups:  HELIOCENTRIC 
CONIC,  PLANETOCENTRIC  CONIC,  DIFFEREN-  AZL>  ^ 
TIAL  CORRECTIONS,  MID-COURSE  EXECUTION 
ACCURACY,  and  ORBIT  DETERMINATION  ACCU- 
RACY. Each  quantity  is  assigned  an  identifying  alpha- 
betic symbol  of  no  more  than  three  letters.  The  definitions 
of  the  symbols  and  quantities  they  represent  are  given 
below.  All  pertinent  quantities  are  referenced  to  the 
mean  equinox  and  equator,  or  ecliptic,  of  launch  date. 


A . He/iocenfr/c  Conic  Group 

The  HELIOCENTRIC  CONIC  group  gives  the  char- 
acteristics of  the  heliocentric  transfer  ellipse,  such  as  the 
position  and  velocity  vectors  at  launch  and  arrival,  some 
orbital  elements,  and  other  quantities  of  engineering  inter- 
est. The  printout  array  is  as  follows: 

HELIOCENTRIC  CONIC  DISTANCE 

RL  LAL  LOL  VL  GAL  AZL  HCA  SMA  ECC  INC  VI  HCA,  * 

RP  LAP  LOP  VP  GAP  AZP  TAL  TAP  RCA  APO  V2 
RC  GL  CP  ZAL  ZAP  ETS  ZAE  ETE  ZAC  ETC  CLP 

After  the  words  HELIOCENTRIC  CONIC,  the  helio- 
centric arc  DISTANCE  traveled  by  the  spacecraft  from 
launch  to  arrival  is  printed.  The  quantities  are  defined 
as  follows  (all  angles  are  in  deg;  distances  are  in  millions  SMA,  a 
of  km;  speeds  are  in  km/sec): 


the  heliocentric  radius  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

the  celestial  latitude  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

the  celestial  longitude  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

the  heliocentric  speed  of  the  probe  at 
0 hours  of  the  launch  date. 

the  path  angle  of  the  probe  at  0 hours 
of  the  launch  date,  i.e.,  the  comple- 
ment of  the  angle  between  the  posi- 
tion and  velocity  vectors,  Rl  and  V*,, 
defined  by 


sin  Tl  = 


r 

nL  vL 


7 r 

"2 


the  azimuth  angle  of  the  probe  at  0 
hours  of  the  launch  date,  i.e.,  the 
angle,  measured  in  a plane  perpendic- 
ular to  the  radius  vector  R/,,  between 
the  projection  of  the  ecliptic  north  and 
the  projection  of  the  velocity  vector 
VL  on  the  plane  perpendicular  to  R^> 
defined  by 

V,  * W' 

COS  S /,  = TT~~ — — 2t r 

vLcosr/j 


_ (R*x  VJ-M'1 
sin^“  |R*XVL| 

where  'F1  = (K'  - RL  sin  pL)  sec  pL> 
where  the  superscript  1 denotes  a unit 
vector. 

the  heliocentric  central  angle,  or  angle 
between  the  position  vector  RL,  of  the 
launch  planet  at  0 hours  of  the  launch 
date  and  the  position  vector  Rp,  of  the 
target  planet  at  0 hours  of  the  arrival 
date.  This  angle  is  defined  by  Eq.  (3) 
and  (4)  and  illustrated  in  Fig.  1. 

the  semimajor  axis  of  the  heliocentric 
transfer  ellipse. 
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the  eccentricity  of  the  heliocentric  GL,  yft 
transfer  ellipse. 

the  inclination  of  the  heliocentric 
transfer  ellipse. 

| Vi  | the  heliocentric  speed  of  the  launch 
planet  at  0 hours  of  the  launch  date. 


| R p | the  heliocentric  radius  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

the  celestial  latitude  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

CP 

the  celestial  longitude  of  the  target  7 ^ 

planet  at  0 hours  of  the  arrival  date. 

| Vp  | the  heliocentric  speed  of  the  probe  at 
0 hours  of  the  arrival  date. 

the  path  angle  of  the  probe  at  0 hours 
of  the  arrival  date,  defined  the  same 
as  Tl  except  that  R;,  and  Vp  are  sub- 
stituted for  R/y  and  VL, 

the  azimuth  angle  of  the  probe  at  0 
hours  of  the  arrival  date,  defined  the 
same  as  except  that  R;;  and  \p  are 
substituted  for  RL  and  VL. 

the  true  anomaly  of  the  probe  in  the 
heliocentric  transfer  ellipse  at  0 hours 
of  the  launch  date.  ZAL,  tL 

the  true  anomaly  of  the  probe  in  the 
heliocentric  transfer  ellipse  at  0 hours 
of  the  arrival  date. 

the  perihelion  distance  of  the  helio- 
centric transfer  ellipse.  This  distance 
is  printed  even  though  the  probe  may 
not  transit  perihelion. 

the  aphelion  distance  of  the  heliocen- 
tric transfer  ellipse.  This  distance  is 
printed  even  though  the  probe  may 
not  transit  aphelion. 

V2  | the  heliocentric  speed  of  the  target 
planet  at  0 hours  of  the  arrival  date. 


the  angle  between  the  launch  hyper- 
bolic-excess velocity  vector  \hL  and  its 
projection  on  the  orbital  plane  of  the 
launch  planet,  defined  by 


sin  yL  = 


VhL 


where  Wx  is  a unit  normal  to  the 
launch  planets  orbital  plane.  This 
angle  is  useful  in  describing  the  direc- 
tion in  which  the  probe  leaves  the 
launch  planet. 


the  angle  between  the  incoming 
arrival  hyperbolic-excess  velocity  vec- 
tor V*p,  and  its  projection  on  the  target 
planet’s  orbital  plane,  defined  by 


sin  yp 


where  W2  is  a unit  normal  to  the  target 
planet’s  orbital  plane.  This  angle  is 
useful  in  determining  whether  the 
probe  is  approaching  from  above  or 
below  the  target  planet.  If  yp  is  posi- 
tive, the  probe  approaches  from  below 
—if  negative,  from  above. 


the  angle  between  the  outgoing  launch 
asymptote  (or  hyperbolic-excess  veloc- 
ity vector)  and  the  launch  heliocentric 
radius  vector  RL  at  launch  time.  This 
is  the  Sun-launch-planet-probe  angle 
and  is  a good  approximation  to  the 
launch-planet-probe-Sun  angle  as  the 
probe  leaves  the  launch  planet.  It  is  an 
important  quantity7  in  the  design  of 
attitude  control  systems  which  use  the 
Sun  and  launch  planet  as  optical  ref- 
erences. The  quantity  iL  is  defined  as 
follows : 

v . R1 

Vhh 


The  next  six  quantities,  all  angles,  have  the  same  gen- 
eral definition.  They  are  important  in  the  design  of  the 
the  communication  distance,  or  dis-  near-target  trajectory  and  are  used  in  determining  the 
tance  between  the  launch  and  target  aiming  point  for  interplanetary  flyby  trajectories.  Con- 
planets  at  0 hours  of  the  arrival  date.  sider  the  target-centered  geometry  of  Fig.  10. 
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Fig.  10.  Generalized  geometry  for  aiming  point  angles 


In  this  diagram,  the  reference  coordinate  system  is  the 
same  target  R,  S,  T system  defined  in  Section  IIC.  A unit 
vector  Ns  (subscript  B for  body)  is  directed  from  the  tar- 
get center  to  another  celestial  body.  The  angular  quantity 
is  the  angle  subtended  at  the  target  center  between 
the  incoming  asymptote  S and  the  target-celestial  body 
line  Ns.  Thus 


cos£s  = S»N « = 


V»,'N  s 
Vhp 


0 — Cs  — 7T 


since 


S 


vhp 


The  angle  rjB  is  the  supplement  of  the  angle  between  the  T 
direction  and  the  projection  of  Ns  on  the  R — T plane, 
defined  by 


sin  t]r  = 


-R*Ns 


sin  Cb 


0 — Vb  — 27r 


-T-Ns 


These  quantities  are  computed  for  three  celestial  bodies: 
the  Sun  (2s  and  tjb),  the  Earth  (2s  and  r}E),  and  the  star 
Canopus  (2c  and  rjc).  Thus, 

ZAP,  2s  (or  2P)  the  Sun-target-probe  angle.  Actually, 
this  angle  should  be  symbolized  ZAS, 
but,  for  historical  reasons,  is  not.  This 
angle  is  useful  in  that  it  indicates  the 
direction  of  the  probe’s  approach  to 


ETS,  i]s 
ZAE,  £e 


ETE,  t ]E 


ZAC,  2c 


ETC,  rjc 


CLP,  o-p 


the  target.  If  2s  < the  probe 
approaches  from  the  target  planet’s 
dark  side.  If  2s  > *72,  it  approaches 
from  the  light  side. 

defined  as  above. 

the  Earth-target-probe  angle.  This 
angle  is  useful  in  locating  the  Earth 
as  the  probe  approaches  the  target. 

defined  as  above. 

the  Canopus-target-probe  angle. 

defined  as  above. 

the  angle  between  the  projection  of 
the  incoming  asymptote  S on  the  tar- 
get planet’s  orbital  plane  and  the 
target-Sun  line  at  arrival  time,  defined 
by 

COSOp  = -RJ  • Spr  “ 7T  — <7p  — 7T 

sin  dp  = ~ Spr  • (Wa  X Rp) 

where  Spr  is  the  projection  of  S on  the 
target’s  orbital  plane  given  by 

__  s - w2  (s-wj 

Sf”’  — | S — W2  (S-W2)| 

Recall  that  W2  is  the  unit  normal  vec- 
tor to  the  target’s  orbital  plane.  This 
angle  is  illustrated  in  Fig.  11. 
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B.  Planetocentric  Conic  Group 

The  second  group,  PLANETOCENTRIC  CONIC, 
gives  the  characteristics  of  primarily  the  launch-planet 
ascent  trajectories,  but  also  includes  the  hyperbolic-excess 
vector  at  the  target.  Injection  conditions  are  given  for 
three  launch  azimuths,  assuming  both  short  and  long 
parking  orbits.  As  explained  in  Ref.  6,  there  may  be  two 
launch  times  per  day  for  each  launch  azimuth,  resulting 
in  a short  and  long  parking  orbit.  The  injection  condi- 
tions for  each  set  are  given  in  geocentric  space-fixed 
spherical  coordinates  and,  by  assuming  a 100-nm  parking 
orl?it  altitude  and  typical  boost  vehicle  trajectory  char- 
acteristics, the  longitude  of  injection  is  calculated,  along 
with  the  latitude  and  longitude  of  ignition  of  final  bum 
out  of  the  parking  orbit. 

A special  case  may  arise  when  the  declination  of  the 
outgoing  asymptote  of  the  escape  hyperbola  is  greater 
than  the  launch  site  latitude  (Cape  Canaveral).  In  this 
case,  owing  to  geometrical  restrictions,  it  may  not  be 
possible  to  fire  in  a symmetrical  band  of  azimuths  about 
due  east,  as  explained  in  Ref.  6.  This  band  of  restricted 
azimuths  may  eliminate  part  or  all  of  the  selected  launch 
azimuths,  90,  100,  and  110  deg.  When  this  happens, 
only  those  trajectories  with  permissible  azimuths  are 
printed,  in  addition  to  the  limiting  azimuths,  or  the  most 
northerly  and  southerly  azimuths,  that  are  possible. 

The  ascent  trajectory  profile  is  as  shown  in  Fig.  12.  Its 
characteristics  are  defined  as  follows: 

the  arc  subtended  at  Earth's  center  during  ascent 
from  launch  into  parking  orbit. 

L the  time  from  launch  to  parking-orbit  injection. 

3>2  the  arc  subtended  at  Earth's  center  during  final 
bum  out  of  the  parking  orbit,  to  injection. 

t2  the  time  of  final  bum. 

k*  the  inverse  parking  orbital  rate,  equal  to  1 /4>c. 

Vi  the  true  anomaly  in  the  hyperbolic  orbit  at 
injection. 

Rp  the  perifocal  distance  of  the  escape  hyperbola, 
taken  equal  to  the  Earth-centered  radius  of  the 
parking  orbit. 


<t>L  the  longitude  of  the  launch  site. 

0L  the  latitude  of  the  launch  site. 

The  values  of  these  quantities  for  all  trajectories  con- 


tained 

herein  are: 

<*>, 

= 

17  deg 

= 

500  sec 

— 

8 deg 

1 2 

- 

100  sec 

ki 

= 

14.689  sec/deg 

Vi 

— 

3.7  deg 

— 

6560  km 

= 

28.317  deg 

8* 

— 

279.457  deg 

An  inherent  assumption  here  is  that  these  quantities 
are  relatively  invariant  with  injection  energy.  This  is  a 
reasonable  assumption  and  will  affect  the  injection  coordi- 
nates only  slightly. 


Fig.  12.  Ascent  trajectory  profile 

The  print  array  for  the  PLANETOCENTRIC  CONIC 
group  is: 


C3  VHL  DLA  RAL  RAD  VEL  PTH  VHP  DPA  RAP  ECC 

LNCHAZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ2LAT  INJ  2 LONG 
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The  quantities  are  defined  as  follows  (all  angles  are  in 
deg;  distances  are  in  km;  speeds  are  in  km/sec,  launch- 
injection  (L-I)time  and  parking  orbit  coast  time  (PO  CST 
TIM)  are  in  sec;  launch  time  and  injection  time  are  in 
hr,  min,  and  sec, GMT): 

Line  1 


C3,  C3 

the  vis  viva  integral  (Moulton), 
or  twice  the  total  energy  per  unit 
mass,  expressed  in  km2/ sec2  and 
defined  by  C3  = V2hL. 

VHL,  VhL 

the  launch  hyperbolic-excess 
speed. 

DLA,  4>s 

the  declination  of  the  outgoing 
asymptote  of  the  escape  hyper- 
bola defined  in  Eq.  (18). 

RAL,  (-)« 

the  right  ascension  of  the  out- 
going asymptote  of  the  escape 
hyperbola  defined  in  Eq.  (18). 

RAD,  R = | R | 

the  launch-planet-centered  injec- 
tion radius. 

VEL,  V = |V| 

the  inertial  injection  speed. 

PTH,  r 

the  injection  path  angle  defined 
by 

V • R 77  ^ 77 

Slnr=  VR  2-r-¥ 

VHP,  Vhp 

the  hyperbolic- excess  speed  at 
the  target. 

DPA, 

the  declination  of  the  incoming 
asymptote  at  the  target.  The  ref- 
erence coordinate  system  here  is 
vernal  equinox,  Earth  equatorial, 
mean  of  launch  date 

RAP,  Osp 

the  right  ascension  of  the  incom- 
ing asymptote  at  the  target.  Same 
reference  coordinates  as  for  <Ls> 

ECC,  e 

the  eccentricity  of  the  escape 
hyperbola. 

ine  2 

LNCH  AZMTH,  2,, 

the  launch  azimuth  measured  in 
a plane  tangent  to  the  surface  of 
the  launch  planet  at  the  launch 
site,  positive  east  of  true  north. 

LNCH  TIME,  Tl 

the  launch  time.  For  the  range  of 
launch  azimuths  given  herein, 
launch  time  may  cross  0 hours, 

L-I  TIME,  thX 
INJ  LAT,  <j> 

INJ  LONG,  0 

INJ  RT  ASC,  0 
INJ  AZMTH,  2 


INJ  TIME,  T/ 


PO  CST  TIM,  tc 


INJ  2 LAT,  <f>. 


INJ  2 LONG,  02 


or  midnight.  In  this  case,  the 
launch  date  may  be  advanced  to 
the  following  day  for  times  after 
midnight,  or  it  may  be  retarded 
to  the  previous  day  for  times 
before  midnight,  whichever  the 
reader  wishes. 

the  launch-to-injection  time. 

the  injection  latitude  (or  declina- 
tion 3>). 

the  injection  longitude,  measured 
positive  east  of  Greenwich,  0 ^ 
0^2tt. 

the  injection  right  ascension. 

the  injection  azimuth,  or  angle 
between  the  projection  of  the 
velocity  vector  V,  on  the  local 
horizontal  plane  and  the  projec- 
tion of  true  north  on  this  plane, 
measured  positive  east  of  true 
north, 

the  injection  time.  The  same 
comment  applies  to  this  quantity 
regarding  launch  date  as  applied 
to  the  launch  time.  However, 
both  times  must  be  consistent. 
For  example,  if  launch  time  is 
on  the  previous  day,  injection 
time  may  fall  on  the  launch  date 
shown,  or  it  may  be  on  the  fol- 
lowing day. 

the  coast  time  in  the  parking 
orbit,  in  sec. 

the  latitude  of  the  start  of  final 
burn  out  of  the  parking  orbit. 

the  longitude  of  the  start  of  final 
burn  out  of  the  parking  orbit, 

0 — 02  — 2 IT . 


The  quantities  Th  R,  «S>,  0,  V,  T,  2 form  a consistent  set 
of  injection  conditions;  i.e.,  they  are  the  time  and  the 
space-fixed  spherical  coordinates  which  can  be  used  to 
initialize  an  integrating  trajectory  program. 


C.  Differential  Corrections  Group 

The  DIFFERENTIAL  CORRECTIONS  group  is  com- 
prised of  sixteen  error  coefficients  relating  variations  in 
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injection  energy  C3,  declination  and  right  ascension 
05,  of  the  outgoing  asymptote  of  the  escape  hyperbola, 
the  astronomical  unit,  and  solar  radiation  pressure  to 
variations  in  the  miss  components  B • T,  B • R,  and  the 
flight  time.  These  coefficients  are  very  useful  in  gaging 
the  error  sensitivity  of  an  interplanetary  trajectory.  The 
printout  array  for  this  group  is  as  follows: 


DIFFERENTIAL  CORRECTIONS 


TDE 

TRA 

TC3 

BAU 

RDE 

RRA 

RC3 

FAU 

FDE 

FRA 

FC3 

BSP 

BDE 

BRA 

BC3 

FSP 

The  symbols  are  defined 

as  follows: 

Line  1 


TDE, 


Tjj—  the  partial  derivative  of  the  T component 
s of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  in  megakilometers/deg. 


TRA, 


TC3, 


~g0  the  partial  derivative  of  the  T component 
8 of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch  escape 
asymptote  ©s,  in  megakilometers/deg. 


^ the  partial  derivative  of  the  T component 
3 of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eters/km2/sec2. 


BAU,  — ■ the  partial  derivative  of  the  magnitude 

of  the  impact  parameter  B,  with  respect 
to  the  astronomical  unit-to-kilometer  con- 
version factor.  This  derivative  is  dimen- 
sionless and  indicates  the  target  miss 
caused  by  an  uncertainty  in  the  value  of 
the  astronomical  unit. 

Line  2 


RDE, 


RRA, 


— the  partial  derivative  of  the  R component 
8 of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  in  megakilometers/deg. 

— the  partial  derivative  of  the  R component 
s of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch 


escape  asymptote  0S,  in  megakilom- 
eters/deg. 

0B  • n 

RC3,  — the  partial  derivative  of  the  R component 
of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eters/km2/sec2. 


FAU, 


Line  3 
FDE, 


FRA, 


FC3, 


37Y 

the  partial  derivative  of  the  flight  time 
Tf,  with  respect  to  the  astronomical  unit- 
to-kilometer  conversion  factor.  This  deriv- 
ative has  dimensions  of  sec/km  and 
indicates  the  error  in  flight  time  caused 
by  an  uncertainty  in  the  value  of  the 
astronomical  unit. 

cT 

the  partial  derivative  of  flight  time  TV, 
with  respect  to  the  declination  of  the 
launch  escape  asymptote  <3>g,  in  days/deg. 

02? 

the  partial  derivative  of  flight  time  Tf, 
h with  respect  to  the  right  ascension  of  the 
launch  escape  asymptote  0#,  in  days/deg. 

37V 

the  partial  derivative  of  flight  time  TFi 
3 with  respect  to  the  injection  energy  C3, 
in  days/km2/sec2. 


BSP,  A Bsp  the  target  miss  (in  km)  caused  by  solar 

radiation  pressure  acting  on  a 300-kg 
spacecraft  having  an  effective  perfectly 
reflecting  area  of  3.6  square  meters. 

Line  4 


BDE,  the  partial  derivative  of  the  magnitude 

s of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  4>s,  in  megakilometers/deg. 

3B 

BRA,  — the  partial  derivative  of  the  magnitude 
of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch 
escape  asymptote  0S,  in  megakilometers/ 
deg. 

3B 

BC3,  the  partial  derivative  of  the  magnitude 

of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eters/km2/sec2. 


FSP,  A7Vap  the  flight  time  error  (in  sec)  caused  by 
solar  radiation  pressure  acting  on  a 
300-kg  spacecraft  having  an  effective  per- 
fectly reflecting  area  of  3.6  square  meters. 
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D.  Mid-Course  Execution  Accuracy  Group 

The  MID-COURSE  EXECUTION  ACCURACY  group 
gives  the  parameters  of  the  “one-sigma”  three-dimensional 
ellipsoid  of  target  errors,  resulting  from  a spherically 
distributed  mid-course  guidance  execution  error  with 
ov  equal  to  0.1  m/sec  (see  Eq.  49).  It  is  assumed  here  that 
a single  mid-course  guidance  maneuver  is  applied  dur- 
ing the  time  the  spacecraft  is  essentially  traveling  radially 
outward  from  the  launch  planet.  This  time  is  approxi- 
mately from  several  hours  to  several  days  after  launch 
and  is  a practical  period  in  which  to  perform  a mid-course 
maneuver.  These  quantities  are  quoted  in  the  useful  R, 
S,  T coordinate  system  discussed  above. 

The  print  array  for  this  group  is: 

MID-COURSE  EXECUTION  ACCURACY 


SGT 

SGR 

SG3 

RRT 

RRF 

RTF 

SGB 

R23 

R13 

SGI 

SG2 

THA 

The  quantities  are  defined  as  follows: 

Line  1 

SGT,  <tt  the  standard  deviation  of  position  errors 
along  the  T axis,  in  km. 

SGR,  <tr  the  standard  deviation  of  position  errors 
along  the  R axis,  in  km. 

SG3,  u:i  the  standard  deviation  of  flight  time  errors, 
in  sec. 

Line  2 

RRT,  pRT  the  linear  correlation  coefficient  relating 

position  errors  in  the  R and  T directions 
(dimensionless). 

RRF,  pRF  the  linear  correlation  coefficient  relating 

position  errors  in  the  R direction  and  flight- 
time errors  (dimensionless). 

RTF,  pTF  the  linear  correlation  coefficient  relating 

position  errors  in  the  T direction  and  flight- 
time errors  (dimensionless). 

Line  3 

SGB,  uB  the  square  root  of  the  sum  of  the  squares  of 
uR  and  Of. 


R23,  p23  the  linear  correlation  coefficient  of  u2  and 
or3  (=  uF).  The  same  remarks  apply  to  this 
number  as  to  pi3,  except  that  the  <r2  direc- 
tion replaces  the  ul  direction. 

R13,  pi 3 the  linear  correlation  coefficient  relating 
crj  and  o-3  (=  oF).  This  number  statistically 
relates  position  errors  in  the  ux  direction  to 
flight  time  errors.  If  pn  = 1,  then  a position 
error  in  the  direction  will  always  be 
accompanied  by  a flight-time  error  which 
is  linearly  related  to  that  position  error; 
p13  is  dimensionless. 

Line  4 

SGI,  or i the  semimajor  axis  of  the  error  ellipse 
formed  by  projecting  the  three-dimensional 
error  ellipsoid  onto  the  T-R  plane  (Fig.  8), 
in  km. 

SG2,  <r2  the  semiminor  axis  of  this  error  ellipse  (Fig. 
8),  in  km. 

THA,  0 the  angle  between  the  T axis  and  the  direc- 
tion of  the  u i axis,  measured  in  the  T-R 
plane  as  shown  in  Fig.  8,  in  deg. 

E,  Orbit  Determination  Accuracy  Group 

The  ORBIT  DETERMINATION  ACCURACY  group 
is  comprised  of  12  numbers  which  describe  the  uncer- 
tainty in  target  coordinates  due  to  tracking  errors 
described  in  Section  HE.  The  printout  array  for  this 
group  is  as  follows: 

ORBIT  DETERMINATION  ACCURACY 


ST 

SR 

SS 

CRT 

CRS 

CST 

LSA 

MSA 

SSA 

ELI 

EL2 

ALF 

The  first  two  lines  describe  the  covariance  of  M, 
method  described  in  Section  HE  (Eq.  67): 

by  the 

Line  1 

ST,  ut 

the  standard  deviation 
coordinate  B * T,  in  km. 

of  errors 

in 

the 

SR,  Or 

the  standard  deviation 
coordinate  B • R,  in  km. 

of  errors 

in 

the 

SS,  Us 

the  standard  deviation 

of  errors 

in 

s, 

in  km. 
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Line  2 

CRT,  pRT  the  linear  correlation  coefficient  relating 
errors  in  B • R to  errors  in  B • T,  dimen- 
sionless. 

CRS,  pRs  the  linear  correlation  coefficient  relating 
errors  in  B • R to  errors  in  S,  dimensionless. 

CST,  prs  the  linear  correlation  coefficient  relating 
errors  in  B • T to  errors  in  S,  dimensionless. 

The  third  line  contains  the  three  semiaxes  of  the  one- 
sigma  position  ellipsoid  described  byMiA^WF  = 1. 

Line  3 

LSA,  V e.max  the  largest  semiaxis  of  the  position  ellip- 
soid, in  km.  is  the  largest  eigenvalue 
of  AMl,  in  km2.) 

MSA,  Y £mid  the  middle  semiaxis  of  the  position  ellip- 
soid, in  km.  (emid  is  the  second-largest,  or 
middle,  eigenvalue  of  AMl , in  km2.) 

SSA,  VI—  the  smallest  semiaxis  of  the  position  ellip- 
soid, in  km.  (Fmin  is  the  smallest  eigenvalue 
of  AMl,  in  km2.) 

The  fourth  line  describes  the  projection  of  the  above 
position  ellipsoid  on  the  T-R  plane.  This  projection  is  an 
ellipse  with  major  and  minor  semiaxes  and  orientation  as 
described  below: 

Line  4 

ELI  the  major  semiaxis  of  the  target  error 

ellipsoid  projected  onto  the  T-R  plane,  in 
km. 


EL2  the  minor  semiaxis  of  the  target  error 

ellipsoid  projected  onto  the  T-R  plane,  in 
km. 

ALF,  a the  angle  measured  counterclockwise  from 
the  T-axis  to  the  major  semiaxis  direction, 
in  deg  (0  ^ a ^ 180  deg). 

The  Ax  matrix  used  in  generating  the  results  for  this 
report  is 

(100  X 1010  0 

0 9 X 1(L10 

0 0 

In  all  cases  LSA  > > SSA,  so  that  the  information  con- 
tained in  lines  3 and  4 of  the  printout  is  very  useful 
in  visualizing  the  error  ellipsoid.  The  general  shape 
of  the  ellipsoid  is  a thin  elliptical  “pancake.”  When 
MSA  < < LSA,  the  “pancake”  degenerates  to  approach 
a pencil  shape.  By  inspecting  the  “shadow”  of  the  pancake 
or  pencil  shape  on  the  T-R  plane,  its  orientation  may  be 
visualized. 

If  it  is  desired  to  estimate  the  flight  time  7>,  this  can 
easily  be  done  by  the  relation 

1 

°>  “ 7T~  &S 

Vhp 

The  correlation  coefficients  between  TF  and  B*T  are 
those  given  by  CST;  those  between  TF  and  B*R  are 
given  by  CRS. 


IV.  CONSTANTS 


Constants  used  in  trajectory  calculations  at  the  Jet 
Propulsion  Laboratory  are  given  in  Ref.  9.  For  purposes 
of  ready  reference  those  constants  used  in  the  calcula- 
tions contained  herein  are  given  below. 

Gravitational  Constants 

1.  Sun 

GMS  — 2.959122083  X 10  4 au3/day2 


2 . Earth 

GMe  = 3.986032  X 105  km3/secz 

Asfronom/co/  Unit-fo-Kilometer  Conversion 
Factor 

1 au  = 149.599  X 10(i  km 

Earth’s  Rotation  Rate 

= 4.1780742  X 10  3 deg/sec 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


Earth-Venus  Trajectories,  1968-69 


Launch  date  interval:  February  4 to  March  15, 1969 

This  data  presentation  has  been  photographically  reproduced  (enlarged  lO'l; 
times)  from  microfilm  generated  by  computer  magnetic  tape. 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  cate:  FEB  A J 969 


HELIOCENTRIC  CONIC 


RL 

147 

.40 

LAL 

.00 

LOL 

135 

.01 

VL 

24.940 

gal 

RP 

100 

.05 

LAP 

2.5] 

LOP 

208 

.66 

VP 

35.766 

GAP 

RC 

43. 

347 

GL 

11  .71 

GP 

0 

.90 

7AL 

103.00 

7AP 

plane tocentric  conic 

C3  31 .259  VHL  5.591  OLA  22  . 72  RAL 


FLIGHT  TIME  70.00 

0 1 STANCE  172.256 
'2.45  A7l  07.39  HCA  ?3,07  5MA  117.72  ECC 

-17,97  A7P  09.27  TAL  105.44  TAP  259.31  RCA 

10.56  ETS  240.55  7AE  160.06  ETE  .2\ 


24.30  RAO  6560.2  VEL  12.354  PTH  2.23  VHP  1J  .461  OPA 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 

39 

39 

3124 .95 

-26 . 99 

105.43 

262.42 

01.10 

I 

31 

44 

90.00 

19 

24 

36 

4167.35 

-1  .02 

170.16 

253.50 

61  .70 

20 

34 

3 

100.00 

2 

17 

56 

2800 .09 

' 29.03 

02.45 

262.75 

02.53 

3 

4 

44 

100.00 

20 

29 

0 

3959.45 

.70 

153.00 

252.50 

60.12 

21 

35 

0 

110.00 

4 

0 

51 

2406.13 

-33.90 

50,50 

263.33 

06.07 

4 

42 

17 

l 10.00 

21 

2 

35 

3054 .19 

5.01 

143.27 

249.07 

56.14 

22 

6 

49 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3191  TRA  -.5725 
ROE  -.4045  RRA  .1050 
FCE  .2152  FRA  .2002 
BOE  .5152  BRA  .5021 

LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
Rt  147.40  LAL  .00 
RP  100.09  LAP  2.37 
RC  44.011  GL  11.67 
PLANE TOCENTRIC  CONIC 
C3  20.099  VHL  5.301 
LNCH  A7MTH  LNCH  TIME 


arrival  cate 

APR 

15  J 96‘ 

: .31103 

INC  2.6003 

VI 

30.21 1 

i 77,66 

APO  147.70 

V2 

35.073 

: 124.33 

ETC  150.30 

CLP 

5.57 

i 19.16 

RAP  29.30 

ECC 

1 .5144 

CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

2525.0 

-27.95 

96.90 

3567.4 

-4.79 

163.51 

2200 . 1 

-29.76 

73.73 

3359.5 

-3.20 

1 47 , 36 

1806.  J 

-34 .1  5 

49.34 

3254.2 

.53 

137.05 

MIO-COORSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


0 41  35 

19  12  4 

2 J0  53 

20  17  ZB 
4 Oil 

20  52  39 


TC3 

.2621 

BAU 

.1098 

SGT  773.0  SGR  431  .0  SG3 

72.0 

ST 

370.7  SR 

416.0 

ss 

229.3 

RC3 

.0164 

FAU 

.02492 

RRT  .2003  RRF  -.2210  RTF  - 

.6032 

CRT 

.0100  CRS 

.9249 

CST 

.9698 

FC3 

-.6901 

BSP 

2166 

SG6  005.0  R23  -.0207  R13  - 

.6001 

ISA 

502.9  MSA 

170.4 

SSA 

17.7 

0C3 

.2627 

FSP 

-160 

SGI  779.7  SG2  410.6  THA 

0.90 

ELI 

536.6  EL2 

168 .9 

alf 

40.20 

FLIGHT  TIME  7 2.00 

arrival 

CATE 

APR 

J 7 1969 

OISTANCE  170.967 

La 

135.01 

VL 

25.253 

GAL 

-2.53  AZL  07.57  HCA  77.07 

SMA  114.20 

ECC 

.29439  TNC 

2.4350 

VJ 

30.211 

LOP  212.07 

VP 

35.966 

GAP 

-16.05  A7P  09.46  TAL  106.10 

TAP  263.17 

RCA 

00.58  APO 

147.82 

V2 

35.060 

GP 

9.48 

7AL 

105.13 

ZAP 

10.16  ETS  251 .33  7AE  150.52 

ETE  2.51 

7AC 

125.29  ETC 

157.54 

CLP 

3.67 

ola 

22.19 

ral 

23.05 

RAD 

6560.1  VEL  12.226  PTH  2.20 

VHP  10.031 

DPA 

20.13  RAP 

30.44 

ECC 

1 .4624 

L-I 

time 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PC  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

3072.46 

-27.49 

101,67  250,92  02.92 

1 32  47 

2472,5 

20.10 

93.08 

4166.47 
2750.73 
3955.43 
2441 .81 
3045.12 


-1  .04 
-29.41 
.64 
-34.14 
4.67 


DIFFERENTIAL  CORRECTIONS 


170. 1J 
70.04 
153.66 
55.13 
142.00 


250.31 

259.16 

249.37 

259.52 

246.06 


61 .70 
04.40 
60.11 
00.10 
56.10 


20  21  31 

3 4 52 

21  23  23 

4 40  53 
21  56  44 


toe 

-.3176  TRA 

-.5401 

TC3 

.3250 

BAU 

.1229 

SGT 

ROE 

-.3070  RRA 

.1013 

RC3 

.0315 

FAU  .02661 

RRT 

FOE 

.2191  FRA 

.1911 

FC3 

-.0190 

BSP 

2299 

SGB 

BCE 

.5007  BRA 

.5574 

8C3 

.3273 

FSP 

-192 

SCI 

LAUNCH  CATE  FEB  4 1969 


HELIOCENTRIC  CONIC 


MIC- COURSE  EXECUTION  ACCURACV 

004.1  SCR  436.0  SC3  00.2 
.2266  RRF  -.2514  RTF 
914.7  R23  -.0331  R13 
012.4  SG2  420.3  THA 

flight  time  7 a.oo 
DISTANCE  105.690 


3566.5 
2150.7 
3355.4 
1041  .0 
3245.1 


-4.02 
-29.00 
-3.34 
-34 .02 
.18 


163.47 

70.06 

147.14 
45  .09 
1 36 . 50 


ORBIT  DETERMINATION  ACCURACY 


-.7025 

-.7001 

9.60 


RL  147.40 

LAL 

.00 

La  135.01 

VL 

25.532 

GAL  -2. 

63  A7L  07.73 

HCA  00.28 

SMA  115.61 

RP  108.13 

LAP 

2.2  3 

LOP  215.28 

VP 

36.150 

GAP  -15. 

79  A7P  09.62 

TAl  186.83 

TAP  267.11 

RC  4 4 . 0 30 

GL 

11  .54 

GP  10.04 

7AL 

106.59 

7AP  10. 

19  ETS  262.78 

7AE  156.30 

ETE  4.53 

PLANETOCENTRIC  CONJC 

C3  25.404 

VHL 

5,040 

CLA  21.53 

RAL 

21  .65 

RAD  6568 

.0  VEL  12.1 15 

PTH  2.17 

VHP  10.233 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 

44  29 

3016.82 

-j 

?7.89 

97.65 

255.39 

04.90 

i 34  46 

90.00 

18 

57  59 

4172.06 

-.86 

170.42 

247.11 

61 .70 

20  7 31 

100.00 

2 

20  43 

2706.55 

-29 . 70 

74.98 

255.55 

06.41 

3 5 49 

100.00 

20 

4 27 

3957.56 

.72 

153.70 

246,23 

60.12 

21  10  24 

1 10.00 

4 

0 10 

2395.41 

34.10 

51.51 

255.70 

90.25 

4 40  5 

110.00 

20 

41  29 

3841 .47 

4.53 

142.60 

243.86 

56.00 

21  45  31 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACV 

TOE  -.3149 

TRA 

-.5241 

TC3  .3962 

BAU 

.1357 

SGT 

035.4  SGR  441  .2  SG3 

09.4 

ROC  -.3707 

RRA 

.0984 

RC3  .0510 

FAU 

.02850 

RRT 

.2561  RRF 

,2047  RTF 

,7190 

FOE  .2214 

FRA 

.1801 

FC3  -.9713 

BSP 

2410 

SGB 

944.8  R23 

,0306  RJ3 

7262 

0DE  .4064 

BRA 

.5333 

BC3  .3995 

FSP 

-210 

SGI 

845.6  SG2  421 .3  THA  10.28 

UNCH  CATE  FEB 

4 1969 

flight  time  76.00 

ST 

393 

.4 

SR 

4J9.0 

55 

231  .6 

CRT 

.6282 

CRS 

.9309 

CST 

.9697 

LSA 

596 

.4 

MSA 

169.3 

SSA 

18.6 

ELI 

550 

.2 

EL2 

160  .2 

alf 

47. 24 

arrival 

DATE 

APR 

19  J 969 

ECC 

• 279 J 0 

INC 

2.2662 

VI 

30.21 J 

RCA 

83. 

35 

APO 

J 47.80 

V2 

35.047 

7AC 

126. 

19 

ETC 

156.62 

CLP 

1 .74 

CPA 

21  . 

12 

RAP 

31  .46 

ECC 

1.4101 

PC  CST  T 

IM 

INJ 

2 LAT 

INJ 

2 LONG 

2416. 

0 

- 

20.31 

09.01 

3572.1 

2106.5 

3357.6 
1795.4 
3241  .5 


-4 .64 
-29.00 
-3,26 
-33.77 
.04 


163.78 

66.18 

147.25 

42.29 

136.39 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  192.421 


HELIOCENTRIC  CONIC 

RL  147.40  LAL  .00  LOL  135.01  VL  25.707  GAL 

RP  100.17  LAP  2.09  LOP  210.49  VP  36.310  GAP  -14.77  A?P  09.76  TAl  107.63  TAP  27l  . 11 

RC  45.010  GL  11.33  GP  10,65  7AL  100.15  ZAP  10.65  ETS  273.97  7AE  154.23  ETE  6.30 

PLANETOCENTRIC  CONIC 

C3  23.106  VHL  4.007  OLA  20.74  RAL  20.20  RAO  6567.9  VEL  12.020  PTH  2.15  VHP  9.664 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 40 

19 

2950,58 

-28.17 

93.41 

251  .07 

07.01 

1 

37  37 

90.00 

18  42 

35 

4103.80 

'.40 

17] .08 

243.95 

61  .69 

19 

52  19 

1 00.00 

2 23 

24 

2651 .95 

-29.86 

70.93 

251 .95 

80.53 

3 

7 36 

100.00 

19  50 

10 

3965.66 

.99 

154.22 

243.13 

60.12 

20 

56  16 

110.00 

4 0 

50 

2347.13 

-34.10 

47.74 

251.90 

92.40 

4 

39  57 

110.00 

20  29 

14 

3843.25 

4.60 

142.70 

240.09 

56.09 

21 

33  17 

DIFFERENTIAL  CORRECTIONS 


ST 

406.5 

SR 

422.9 

SS 

231  .5 

CRT 

.0373 

CRS 

.9366 

CST 

9690 

LSA 

607.6 

MSA 

167. 8 

SSA 

19.7 

ELI 

562.3 

El2 

167.2 

alf 

4 

6.35 

ARRIVAL 

. CATE 

APR 

21 

1969 

ECC 

.26510 

INC 

2.1007 

vi 

30 

.21  I 

RCA 

85.94 

APO 

147.95 

V2 

. 35 

.033 

7AC 

127.01 

ETC 

155.64 

CLP 

' .24 

OPA 

22.16 

RAP 

32.4  1 

ECC 

1 . 

3803 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

2358.6 

- 

28.29 

84 

.75 

3503.8 

-4.27 

164 

.44 

2052.0 

- 

29.74 

62 

.13 

3365.7 

-2.99 

147 

.70 

1747.1 

- 

33.38 

38 

.57 

3243.2 

.11 

136 

.40 

MIO-CCURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.3009  TRA 

-.4974 

TC3 

.4707 

BAU 

.1497 

SGT 

065.7 

SGR  446.0  SG3 

99.0 

ST 

414.6 

SR 

425.0 

SS 

227.9 

ROE 

-.3553  RRA 

.0961 

RC3 

.0759 

FAU  .03065 

RRT 

.2090 

RRF  -.3220  RTF 

-.7390 

CRT 

.04  51 

CRS 

.9410 

CST 

.9677 

FOE 

.2210  FRA 

.1663 

FC3-; 

1 .1406 

BSP 

2613 

SGB 

974.2 

R23  -,04?3  R13 

-.7471 

LSA 

613.7 

MSA 

165.6 

SSA 

21  .0 

BCE 

.4700  BRA 

.5067 

BC3 

.4047 

FSP 

'249 

SGI 

870.2 

SG2  421.6  THA 

11.07 

ELI 

570.4 

EL2 

165.2 

alf 

45.04 

1522 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  date;  FEB  4 1969 


flight  time  70.00 


ARRIVAL  cate  APR  2 3 1969 


HELIOCENTRIC  CONIC 


RL 

147.40 

LAL 

.00 

La 

RP 

108 .21 

LAP 

1 .93 

LOP 

RC 

46.944 

GL 

n .oi 

GP 

PLANETOCENTRIC 

CONIC 

C3 

21.151 

VHL 

4 .599 

DLA 

DISTANCE  199.155 

VL  26.019  GAL  -2.04  A7L  08.06  HCA  06.69  SMA  118.20 

VP  36.470  GAP  -13.80  A7P  89.89  TAL  188.49  TAP  275. J7 

7AL  109.80  7AP  11.55  ETS  284 .07  7AE  152.31  ETE  8.J4 


RAL  10.73  RAO  6567. 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

52 

59 

2898.32 

-26.31 

89.01 

90.00 

10 

26 

8 

4201 .26 

.00 

172.05 

100.00 

2 

26 

55 

2595.41 

-29.88 

66.73 

100.00 

19 

34 

53 

3979.39 

1 .46 

154.98 

110.00 

4 

2 

13 

2297.28 

-33.89 

43.86 

110.00 

20 

16 

5 

3850.29 

4 .06 

143.07 

DIFFERENTIAL  CORRECTIONS 
TCE  -.3023  TRA  -.4733  TC3  .5635  BAU  .16 22 

ROE  -.3408  RRA  .0946  RC3  .1067  FAU  .03304 

FOE  .2181  FRA  .1504  FC3-1 . 3522  BSP  2734 
BCE  .4555  BRA  .4026  BC3  .5735  FSP  -283 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 

RL  147.40  LAL  .00  La  135.01  VL  26.230 

RP  108.25  LAP  1.70  LOP  224.69  VP  36.608 

RC  40.205  Gl  10.59  GP  12.09  7AL  111. 51 

PLANETOCENTRIC  CONIC 


9 VEL  11.939  PTH  2.12  VHP  9.124 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

248.39  89.21  1 4J  18 

240.88  61.68  J 9 36  9 

240.39  90.74  3 10  II 

240.11  60.14  20  41  12 

240.16  94.76  4 40  30 

237.99  56.12  21  20  15 

mid-course  execution  accuracy 
SGT  896.2  SGR  453.4  SG3  111.3 
RRT  .3254  RRF  -.3636  RTF  -.7549 
SGB  1004.4  R23  -.0500  R13  -.7634 
SGI  911.7  SG2  421.4  THA  11.93 

FLIGHT  TIME  80.00 

DISTANCE  205.889 

GAL  -2.95  A7L  88.22  HCA  89.88  SMA  119.37 

GAP  -12.88  A7P  90.00  TAL  189.40  TAP  279.28 

ZAP  12.83  ETS  292.66  ZAC  150.57  ETE  9.07 


ECC  .25232  INC  1 .9374  vj  30.211 
RCA  88.37  APO  140.02  V2  35 .020 
7AC  127.72  ETC  154.59  ClP  -2.25 

OPA  23.23  RAP  33.29  ECC  1.3481 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2298 . 3 

3601 .3 

1995.4 

3379.4 

1697.3 

3250.3 


-28.12 
-3 .71 
-29.46 
'2.53 
-32.86 
.38 


80.35 
165.42 
57.95 
148 .45 
34 .77 
136.85 


ORBIT  DETERMINATION  ACCURACY 


C 3 19.409 

VHL 

4 , 

.415 

OLA  18.79  RAL  17.25 

RAO  6567.0 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90,00 

0 

50 

27 

2836.56 

-20.28 

84.49 

90.00 

18 

0 

55 

4223.96 

.01 

173.32 

100.00 

2 

31 

14 

2537.37 

-29.75 

62.42 

100.00 

19 

10 

49 

3998.38 

2.10 

156.02 

1 to.oo 

4 

4 

19 

2246.14 

-33.53 

39.91 

11 0.00 

20 

2 

14 

3862 . 38 

5.32 

143.70 

INJ  RT  ASC 

244.90 
237,92 

244.91 
237.21 
244,52 
235.20 


PTH  2.11 
INJ  AZMTH 
91 .40 
61.69 
93.01 

60.17 
97.07 

56.18 


VHP  8.613 
INJ  TIME 
1 45  43 

19  19  19 

3 13  31 

20  25  28 

4 4J  45 

21  6 


ST 

423 

.2 

SR 

426.2 

CRT 

.8514 

CRS 

.9463 

LSA 

6!  r 

, i 

MSA 

163.5 

Eli 

576 

.5 

El2 

163.3 

ARRIVAL 

CATE 

ECC 

.24070 

INC 

1.7754 

RCA 

90. 

64 

APO 

148.10 

ZAC 

128. 

33 

ETC 

153.47 

OPA 

24. 

35 

RAP 

34  . JO 

PO  CST  TIM 

INJ 

2 LAT 

APR  25  1969 


36 


2236.6 

3624.0 

1937.4 

3398.4 

1646.1 

3262.4 


-27.76 
-2.98 
-29.02 
-1 .08 
-32.19 
.84 


75.07 
166.69 
53.69 
149.50 
30.94 
1 37.40 


DIFFERENTIAL  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.2962  TRA 

-.4512 

TC3 

.6490 

BAU 

.1732 

RDE 

-.3271  RRA 

.0935 

RC3 

.1442 

FAU 

.03567 

FDE 

.2126  FRA 

.1331 

FC3- 

1 .5846 

BSP 

2013 

0OE 

.4413  BRA 

.4600 

BC3 

.6640 

FSP 

-320 

iUNCH 

DATE  FEB 

4 1969 

HELIOCENTRIC  CONIC 

RL 

147.48  LAL 

.00 

La 

1 35.01 

VL 

26.422 

RP 

108 .29  LAP 

1 .61 

LOP 

228.09 

VP 

36.733 

RC 

49.590  GL 

10.06 

GP 

12.93 

ZAL 

113.26 

PLANETOCENTRIC  ( 

CONIC 

C3 

18.080  VHL 

4 .252 

DLA 

17.64 

RAL 

15.80 

LNCH  AZMTH  LNCH  TIME 

L- , 

I time 

INJ  LAT 

90.00  1 

4 38 

2773.75 

-; 

28.09 

90.00  17 

51  11 

4251 .44 

1 .70 

SGT 

926.7 

SGR 

461  .4 

SG3 

124.2 

ST 

427.3 

SR 

426.3 

ss 

211 .7 

RRT 

.3668 

RRF 

-.4099 

RTF 

-.7661 

CRT 

.8573 

CRS 

.9501 

CST 

.9625 

SGB 

1035.2 

R23 

-.0599  R13 

-.7762 

LSA 

610.4 

MSA 

161 .3 

SSA 

24.1 

SGI 

946.0 

SG2 

420.5 

THA 

12.95 

ELI 

581  .6 

El2 

161  .2 

alf 

44  .92 

FLIGHT 

TIME 

82.00 

ARRIVAL 

DATE 

APR 

27  1969 

DISTANCE  212.610 

GAL  -3.06  A7L  88.39  HCA  93.08  SMA  120.47  ECC  .23017  INC  1.6135  Vl  30.211 
GAP  -12.00  A7P  90.09  TAL  190.35  TAP  283.43  RCA  92.74  APO  140.39  V?  34.994 
ZAP  14.43  ETS  299.70  7AE  149.02  ETE 


11.62  ZAC  128.81  ETC  152.30  ClP  -6.47 


100.00 

100.00 

110.00 

110.00 


2 36  17  2470.21 

19  2 33  4022.22 

2193.98 


4 7 0 

19  47  52  3879.22 

differential  corrections 
TCE  -.2845  TRA  -.4259  TC3  .7449 
RDE  -.3137  RRA  .0934  RC3  .1900 
FOE  -2018  FRA  .1119  FC3-1 .8523 
BCE  .4236  BRA  .4360  6C3  .7607 

LAUNCH  DATE  FEB  4 1969 


-29.46 

2.91 

-33.02 

5.96 

BAU  .1858 
FAU  .03668 
BSP  2975 
FSP  -364 


RAO  6567.7  VEL  11.809  PTH  2.09  VHP  0.120 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
79.91  241 .69  93.77  1 50  52 

174.85  235.12  61.73  1 922 

50.05  241 .56  95.29  3 17  35 

157.33  234.45  60.24  20  9 15 

35.93  241.03  99.38  4 43  42 

144,59  232.56  56.28  20  52  31 

MID-COURSE  EXECUTION  ACCURACY 
SGT  954.4  SGR  47] .5  SG3  138.8 
RRT  .4109  RRF  -.4602  RTF  -.7810 
SGB  1064,5  R23  -.0682  R13  -.7 929 
SGI  978.5  SG2  419.2  THA  14.12 


OPA  25.52  RAP  34 .80  ECC  1 .2975 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2173.7 
3651  .4 

1070.2 

3422.2 
1594  .0 

3279.2 


-27.27 

-2.09 

-28.42 
-1  .08 
-31  .37 
1 .49 


7i  .34 
160.22 
49.40 
150.81 
27.09 
1 38 . 36 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 
RL  147.40  LAL  .00  La  135.01 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51  .091  GL  9.42  GP  13.86 

PLANETOCENTRIC  CONIC 
C3  16.886  VHL  4.109  OLA  16,37  RAL 


FLIGHT  TIME  04.00 
DISTANCE  219.340 

VL  26.596  GAL  -3.17  A7L  88.55  HCA  96.27  SMA  121.40 

VP  36.846  GAP  -11.15  ATP  90.16  TAL  191.33  TAP  287.61 

ZAL  115.02  ZAP  16.31  ETS  305.38  ZAE  147.65  ETE  13.44 


14.41  RAO  6567. 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 11 

31 

2710.30 

-27.72 

75.31 

90.00 

17  33 

10 

4203.23 

2.72 

176.62 

100.00 

2 42 

4 

2418.32 

-29.01 

53.65 

100.00 

10  45 

19 

4050.44 

3.06 

158.88 

110.00 

4 10 

40 

2141  .09 

-32.36 

31.94 

110.00 

19  33 

12 

3900.44 

6.76 

145.71 

DIFFERENTIAL  CORRECTIONS 


MID- 


TOE 

-.2723 

TRA 

-.4030 

TC3 

.0386 

BAU 

.1972 

SGT 

ROE 

-.3007 

RRA 

.0930 

RC3 

.2446 

FAU 

.04202 

RRT 

FOE 

.1863 

FRA 

.0666 

FC3- 

■2.1546 

BSP 

3099 

SGB 

0OE 

.4057 

BRA 

.4138 

BC3 

.0735 

FSP 

-413 

SGI 

7 VEL  11.759  PTH  2.00  VHP  7.670 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
238.54  96.04  1 56  42 

232.52  61.80  184433 

238.37  97.56  3 22  22 

231 .89  60.33  19  52  49 

237.71  101.65  44621 

230.09  56.41  20  30  12 

COURSE  EXECUTION  ACCURACY 
9 80.9  SGR  404.5  SG3  155.0 
.4505  RRF  -.5144  RTF  -.7924 

1094.0  R23  -.0790  R13  -.8065 

1011 .1  SG2  417.7  THA  15.46 


ST 

424.3 

SR 

424 .7 

CRT 

.0605 

CRS 

.9520 

LSA 

610.9 

MSA 

158.6 

Eli 

579.0 

El2 

150.5 

arrival 

DATE 

ECC 

.22067 

INC 

1 .4507 

RCA 

94  .67 

APO 

148.29 

ZAC 

129.14 

ETC 

151  .06 

OPA 

26.75 

RAP 

35.40 

PO 

CST  TIM 

INJ 

i 2 LAT 

2110.3 

- 

26.59 

3683.2 

-1  .07 

1018.3 

- 

27.66 

34  50.4 

-.12 

1541  .J 

- 

30.42 

3300.4 

2.30 

ORBIT  DETERMINATION  At 

ST 

4J0.9 

SR 

421  .3 

CRT 

.8621 

CRS 

.9536 

LSA 

599.5 

MSA 

156.0 

El! 

573.2 

El2 

156.0 

196.7 


APR  29  1969 


66.82 

170.00 

45.11 

152.35 

23.26 

139.47 


1523 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  DATE  FEB  4 19 69 


Flight  time  86.00 


ARRIVAL  CATE  wav  I 1969 


HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  Gl  8.65  GP  14.91 

PLANETOCENTRIC  CONIC 
C3  15.877  VHL  3.985  DlA  15.00 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  1 19  5 2646.54 

90.00  17  15  6 4318.84 

100.00  2 48  33  2357.99 

100.00  18  28  18  4082.62 

110.00  4 14  56  2087.70 

110.00  19  18  24  3925.68 

DIFFERENTIAL  CORRECTIONS 


VL  26.753 
VP  36.947 
7Al  116.78 

RAL  13.09 
INJ  LAT 
-27.17 
3.87 
-28.39 
4.94 
-31  .56 
7.71 


GAL 

GAP 

7AP 


OISTANCE  226.050 
-3.27  A7L  88.71  HCA  99.47  SMA  122.42  ECC  .21214  INC  1.2861 


VI 


-10.35  A7P  90.21  UL  192.34  TAP  291.80  RCA  96.45  APO  148.39  VZ 
18.44  ETS  309.94  7AE  146.46  ETE  15.36  7AC  129.32  ETC  149.78  CLP  -10.98 


30.211 
34 .967 


RAC  6567.6  VEL  11.716  PTH  2.06  VHP  7.Z39 
INJ  LONG  INJ  RT  A SC  INJ  A7MTM  INJ  TIME 


70.72 

178.62 

49.28 

160.66 

27.98 

147.05 


235.58 

230.13 

235.37 

229.53 

234.60 

227.83 


98.28 
61 .93 
99.78 
60.48 
103.87 
56.59 


2 3IJ 

18  27  4 

3 27  51 

19  36  21 

4 49  44 

20  23  50 


DPA  28.05  RAP 
PO  CST  TIM  INJ 

2046.5 
3718.8 
1758.0 

3482.6 

1487.7 

3325.7 


INJ 


35.86  ECC  1 .2613 
2 LONG 
62.34 
I 71  .98 
40.86 
154  .JZ 
19.49 
140.79 


2 LAT 
25.75 
.08 
26.74 
.97 
29.33 
3.26 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.2582 

TRA 

-.3810 

TC3  .9296 

BAU 

.2079 

SGT  1004.2  SGR 

501 .6  SG3 

173.1 

ST 

409.0 

SR  415.8 

SS 

153.8 

ROE  -.2876 

RRA 

.0948 

RC3  .3090 

FAU 

.04572 

RRT 

.5080  RRF  - 

.5712  RTF  - 

.8020 

CRT 

.8614 

CRS  .9508 

CST 

.9354 

FOE  . 1 648 

FRA 

.0632 

FC3-2.4933 

BSP 

3212 

SG6  1122. 5 R23  - 

.0914  RJ  3 - 

.8191 

L5A 

582.5 

MSA  153.6 

SSA 

31  .0 

BOE  .3865 

BRA 

.3927 

BC3  .9796 

FSP 

-468 

SGI  1042.5  SC2 

416.2  THA 

17,03 

ELI 

562.7 

EL2  153.5 

ALF 

45.55 

IUNCH  DATE  FEB 

4 1969 

FLIGHT  TIME  , 

88.00 

ARRIVAL  CATE 

MAY 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  232. 

747 

RL  147,48 

LAL 

.00 

La  135.01 

VL 

26.895 

GAL 

-3.37 

A7L  86.86 

HCA  102.65 

SMA  123.29 

ECC 

.20449 

INC  1.1185 

VI 

30.21 1 

RP  108.42 

LAP 

1.09 

LOP  237.66 

VP 

37.038 

GAP 

-9.57 

A7P  90.25 

TAL  193.34 

TAP  296.00 

RCA 

98,08 

APO  148.50 

V2 

34 .954 

RC  54 . 398 

GL 

7.77 

GP  16.07 

7AL 

118.50 

ZAP 

20.80 

ETS  313.63 

7AE  145.44 

ETE  17.43 

7AC 

129.30 

ETC  148.47 

CLP 

-1  3.38 

PLANETOCENTRIC  CONIC 

_ 

C3  15.026 

VHL 

3.876 

DLA  13.54 

RAL 

11 .87 

RAO  6567.6 

VEL  11.679 

PTH  2.05 

VHP  6,834 

OPA 

29.4] 

RAP  36.16 

ECC 

1 .2473 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

27  19 

2582.66 

-26.47 

66 

.18 

232.84 

100.45 

2 10  21 

1982.7 

-24.75 

57.93 

90.00 

16 

57  7 

4357.89 

5.11 

180.81 

227.98 

62.11 

18  9 45 

3757.9 

1 .34 

174 .16 

100.00 

2 

55  45 

2297.43 

-27.61 

44 

.94 

232.58 

101 .94 

3 34  3 

1697.4 

-25.68 

36.67 

100.00 

18 

11  22 

4118.36 

6.14 

162 

.64 

227.42 

60.69 

19  ZO  0 

3518.4 

2.18 

156.08 

110.00 

4 

19  57 

2033.98 

-30.62 

24 

.08 

23J.73 

106.00 

4 53  51 

1434  .0 

-28.12 

15.77 

110.00 

19 

3 40 

3954.57 

8.79 

148 

.59 

225.79 

56.83 

20  9 34 

3354  .6 

4.36 

1 4Z . 30 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.24J8 

TRA 

-.3602 

TC3 

1.0170 

BAU 

.2184 

SGT 

1024.3  SGR 

524.1 

SG3 

193.2 

ST 

394.0 

SR 

407.6 

SS 

125.2 

ROE 

-.2741 

RRA 

.0965 

RC3 

.3849 

FAU 

.04985 

RRT 

.5582  RRF 

-.6294 

RTF 

-.8106 

CRT 

.8577 

CRS 

.9390 

CST 

.908  7 

FOE 

.1358 

FRA 

.0354 

FC3- 

•2.8724 

BSP 

3325 

see 

1150.6  R23 

-.1052  R13 

-.8315 

LSA 

559.5 

MSA 

151  .2 

SSA 

34.1 

BOE 

.3655 

BRA 

*3729 

BC3 

1 .0874 

FSP 

-530 

SGI 

1073.1  SG2 

4J5.1 

THA 

18.87 

ELI 

546.4 

El2 

151.1 

alf 

46.1  3 

LAUNCH 

CATE 

FEB 

4 1969 

flight  time 

90.00 

ARRIVAL 

CATE 

MAY 

5 J 969 

HELIOCENTRIC  CONIC 


OISTANCE  239.427 


RL  147.48 

LAL 

.00 

La  135.01 

VL 

27.023 

GAL  -3.46 

A7L  89.05 

HCA  105.84 

SMA 

124.08 

ECC  .19768 

INC 

.9467 

VI 

30.21 1 

RP  108.45 

LAP 

.91 

LOP  240.85 

VP 

37.119 

CAP  -8.84 

A7P  90.26 

TAL  194.34 

TAP 

300.18 

RCA  99.55 

APO 

148.61 

V2 

34 .942 

RC  56.186 

GL 

6,77 

GP  17.37 

7AL 

120.17 

7AP  23.37 

ETS  316.64 

7AE  144.59 

ETE 

19.70 

7AC  129.09 

ETC 

147.J5 

CLP 

-15.89 

PLANETOCENTRIC  CONIC 

— . ■ - ■ 

C3  14.310 

VHL 

3.783 

Ola  11.99 

RAL 

10.77 

RAC  6567,6 

VEL  11.649 

PTH  2.04 

VHP 

6, 

,455 

DPA  30.86 

RAP 

36.28 

ECC 

1 .2355 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

1 

36  14 

2518.81 

-25.60 

61,70 

230.33 

102.54 

2 

18 

13 

1918  .8 

- 

23.62 

53.59 

90.00 

16 

39  24 

4400.04 

6.45 

183.19 

226.08 

62.37 

17 

52 

44 

3800.0 

2.70 

1 76.51 

100.00 

3 

3 4 J 

2236.78 

-26.68 

40.68 

230.05 

104.00 

3 

40 

58 

1636.6 

- 

24.49 

32.56 

100.00 

17 

54  38 

4157.30 

7.43 

164.81 

225.55 

60.96 

19 

3 

55 

3557.3 

3.50 

1 58.22 

110.00 

4 

25  43 

1980.07 

-29.54 

20.25 

229.12 

108.03 

4 

58 

43 

1380.1 

- 

26.80 

12. 14 

110.00 

18 

49  5 

3986.78 

9.98 

150,32 

224.00 

57.14 

19 

55 

32 

3386,8 

5.58 

143.99 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2237 

TRA 

-.3408 

TC3  1 .0958 

BAU 

.2283 

SGT  1039.5  SGR  553.4  SG3  215.4 

ST  374.8 

SR 

396.2 

SS 

92.6 

RDE  -.2597 

RRA 

.0969 

RC3  .4731 

FAU 

.05438 

RRT  , 

,6071  RRF 

,6869  RTF 

.8173 

CRT  .0504 

CRS 

.8973 

CST 

.0437 

FDE  .0979 

FRA 

.0055 

FC3-3.2901 

BSP 

3431 

SGB  1177.6  R23 

.1206  R13 

.84  32 

LSA  531.3 

HSA 

149.1 

SSA 

37.0 

BOE  . 3428 

BRA 

.3548 

BC3  1.1936 

FSP 

-599 

SGI  1102.2  SG2  414.8  THA  21  .03 

ELI  524.6 

ElZ 

148.9 

ALF 

46.87 

LAUNCH  DATE  FEB  4 1969 


FLIGHT  TIME  92.00 


ARRIVAL  CATE  MAY  7 1 969 


HELIOCENTRIC  CONIC 


OISTANCE  246.089 


RL  147.48 

LAL  .00 

La  135.01 

VL  27.137 

GAL  -3.55 

A7L  89.23 

HCA  109.03 

SMA 

124.80 

ECC  .19163 

INC  .7696 

Vi 

30.21  1 

RP  108.49 

LAP  .73 

LOP  244,03 

VP  37.190 

GAP  -8.13 

ATP  90.25 

TAL  195.31 

TAP 

304.33 

RCA  100.89 

APO  140.72 

V2 

34 .929 

RC  58.051  GL  5.64 

PLANETOCENTRIC  CONIC 

GP  18.82 

7AL  121.76 

ZAP  26.J7 

ETS  319.14 

7A£  143.88 

ETE 

22.22 

ZAC  128,65 

ETC  145.03 

CLP 

-10.53 

C3  13.711 

VHL  3.703 

DLA  10.35 

RAL  9.80 

RAD  6567,5 

VEL  11,623 

PTH  2.04 

VHP 

6.102 

CPA  32.40 

RAP  36,20 

ECC 

1 .2256 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 45  53 

2454.98 

-24 . 58 

57.30 

228.09 

104.51 

2 

26  40 

1855.0 

-22.35 

49.35 

90.00 

16  22  0 

4445.05 

7.06 

185.74 

224.46 

62.71 

17 

36  5 

3045.1 

4 .14 

1 79.03 

100.00 

3 12  22 

2176.06 

-25.61 

36.48 

227.78 

105.96 

3 

40  38 

1576. I 

-23.10 

20.53 

100.00 

17  38  12 

4199,21 

8.81 

167,16 

223.96 

61 .32 

18 

48  12 

3599.2 

4.91 

160.53 

1 10.00 

4 32  16 

1925.98 

-28.34 

16.50 

226.78 

109.96 

5 

4 22 

1326.0 

-25.36 

8.59 

uo.oo 

18  34  47 

4022.05 

11  .28 

152.23 

222.47 

57.52 

19 

41  49 

3422.0 

6.91 

145  .86 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2022 

TRA 

.3217  TC3 

1 .1690 

BAU 

.2389 

SGT  1050.5 

SGR 

591  .5 

SG3  240.2 

ST 

348.8 

SR 

300.3 

SS 

59.2 

ROE 

-.2436 

RRA 

.1020  RC3 

.5761 

FAU 

.0594? 

RRT  .6536 

RRF 

-.7421 

RTF  -.8243 

CRT 

.0369 

CRS 

.6940 

CST 

.5986 

FOE 

.0479 

FRA 

-.0269  FC3- 

■3.7518 

BSP 

3575 

SG?  1205.5 

R23 

-.1348 

R13  -.8565 

LSA 

496.3 

MSA 

147.0 

SSA 

42-4 

BOE 

.3166 

BRA 

,3375  8C3 

1 .3032 

FSP 

-679 

SCI  1131.7 

SG2 

415.5 

THA  23.57 

Eli 

494,7 

ElZ 

146.0 

AlF 

47,95 

1524 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  LAL  .00  LOt  135.01 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.985  0L  4,39  CP  20.43 

planetocentric  CONIC 


VL  27.239  CAL 
VP  37.253  CAP 
7Al  123.25  7AP 


FLICHT  time  94.00 
DISTANCE  252.731 

-3.63  A7L  89.41  HCA  112.21  SMA  125.45 
-7.45  A7P  90.22  TAL  196.24  TAP  308.45 
29.19  ETS  321.26  7AE  143.29  ETE  25 .04 


C3  13.211 

VHL 

3.635 

CLA  8.64 

RAL  8.97 

RAD  6567.5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

56  18 

2391 .12 

-23.42 

52.96 

90.00 

16 

5 0 

4492.77 

9.34 

188.46 

100.00 

3 

21  51 

2115.22 

-24.41 

32.36 

100.00 

17 

22  9 

4243.89 

10.26 

169.68 

110.00 

4 

39  39 

1871 .72 

-27.03 

12.83 

110.00 

18 

20  50 

4060.16 

12.66 

154.31 

INJ  RT  ASC 
226.11 
223.13 
225.78 
222.64 
224.73 
221 .22 


PTH  2.03  VHP 
INJ  A7MTH  INJ 
106.38 
63.15 
107.81 
61.77 
111.77 
57.98 


5.776 
TIME 

2 36  9 

17  19  53 

3 57  6 

18  32  53 
5 10  51 

19  28  30 


ARRIVAL  CATE  MAY  9 1969 


ECC  .18628  INC  .5857  VI  30.211 
RCA  102.08  APO  148.82  V2  34.917 
7AC  127.96  ETC  144.54  CLP  -21.31 

DPA  34,03  RAP  35.87  ECC  1.2174 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1791 .1 

3892.8 

1515.2 

3643.9 
1271 .7 

3460.2 


-20.96 

5.67 

-21.74 

6.40 

-23.83 

8.34 


45.18 
181  .71 
24.58 
163.01 
5.12 
147.88 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.1814 

TRA 

-.3065 

TC3 

1 .2221 

BAU 

.2482 

ROE 

-.2258 

RRA 

.1054 

RC3 

.6938 

FAU 

.06478 

FOE 

-.0127 

FRA 

-.0583 

FC3- 

-4.2449 

BSP 

3667 

BCE 

.2896 

BRA 

.3241 

BC3 

1 .4053 

FSP 

-762 

RL 

147 

.48 

LAL 

.00 

RP 

108 

.57 

LAP 

.36 

RC 

61  . 

981 

CL 

3.00 

LAUNCH  DATE  FEB  4 1969 
HELIOCENTRIC  CONIC 

.00  LOL  135.01 

.36  LOP  250.39 

22.23 

planetocentric  conic 

C3  12.798  VHL  3.577  OLA  6.85 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 7 36  2327.02 

90.00  15  48  25  4543.17 

100.00  3 32  12  2054.11 

100.00  17  6 29  4291.31 

110.00  4 47  56  1817.14 

110.00  18  7 15  4101 .05 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1599  TRA  -.2959  TC3  1 .2569 

ROE  -.2051  RRA  .1091  RC3  .8283 

FOE  -.0872  FRA  -.0886  FC3-4.7671 

80E  .2601  BRA  .3135  8C3  1.5053 


VL  27.329 
VP  37 , 308 
7AL  124.62 

RAL  8.31 
INJ  LAT 
-22.13 
10.88 
-23.08 
11.77 
-25.60 
14.13 


CAL 

CAP 

ZAP 


MIC -COURSE  EXECUTION  ACCURACY 
SGT  1053.5  SCR  639.7  SC3  266.7 
RRT  .6939  RRf  -.7923  RTF  -.8271 
SOB  1232.5  R23  -.1513  R13  -.8679 
SCI  1159.2  SC2  418.6  THA  26.58 

FLICHT  TIME  96.00 

DISTANCE  259.352 

-3.70  AZL  89.61  HCA  115.39  SMA  126.04 

-6.80  AZP  90.17  TAL  197.12  TAP  312.51 

32.44  ETS  323.11  ZAE  142.77  ETE  28.21 


ORBIT  DETERMINATION  ACCURACY 


ST 

322.4 

SR 

359.8 

SS 

49.3 

CRT 

.8170 

CRS 

-.1222 

CST 

-.2312 

LSA 

460.8 

MSA 

145.5 

SSA 

47.5 

ELI 

460.8 

EL2 

145.2 

alf 

40.83 

ARRIVAL  CATE  MAY  J]  1969 


ECC  .18157  INC  .3934  vj  30.211 
RCA  103.16  APO  148.93  V2  34.906 
ZAC  126.99  ETC  U3.32  ClP  -24.25 


RAO  6567.5 
INJ  LONG 
48.73 
191.37 
28.31 
17?.  39 
9.23 
156.58 


VEL  11.584  PTH 
INJ  RT  ASC 
224.42 
222.09 
224.07 
221 .62 
222.98 
220.25 


2.03  VHP  5.478  PPA  35.77  RAP  35.26  ECC  1.2106 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

108.13 

2 46  23 

1727.0 

-19.45 

41  .09 

63.69 

17  4 8 

3943.2 

7.?6 

104.56 

109.55 

4 6 27 

1454.1 

-20.20 

20.70 

62.32 

16  16  0 

3691 .3 

7.97 

165.66 

113.47 

5 18  13 

1217.1 

-22.20 

3 .72 

56.54 

19  15  36 

3501  .1 

9.86 

150.07 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.2576 

SCT 

1046.3  SCR  700 .1 

SG3  295.2 

ST 

294.2 

SR 

333.2 

SS 

04 . 4 

FAU 

.07047 

RRT 

.727?  RRF  -.8364 

RTF  -.8275 

CRT 

.7867 

CRS 

-.7032 

CST 

-.7452 

6SP 

3763 

see 

1260.6  R23  -.1665 

R13  -.8797 

LSA 

425.6 

MSA 

144  .2 

SSA 

53.2 

FSP 

-854 

SCI 

1187.0  SG2  424.5 

THA  30.15 

ELI 

420.6 

El2 

143.9 

ALF 

49.51 

LAUNCH  DATE  FEB  4 1 969 


FLIGHT  TIME  98.00 


ARRIVAL  DATE  may  33  1969 


HELIOCENTRIC  CONIC 
RL  J47.48  LAL  .00  LOL  135.01 

RP  108.60  LAP  .17  LOP  253.57 

RC  64 .032  GL  1 .48  CP  24.22 

PLANETOCENTRIC  CONIC 
C3  12.461  VHL  3.530  CLA  4,98  RAL 


VL  27.409 
VP  37.356 
7AL  125.85 


DISTANCE  265.949 

GAL  -3.76  A7L  89.81  HCA  118.56  SMA  126.57  ECC  .17744  INC  .1903  VI  30.711 

GAP  -6.17  AZP  90.09  TAL  197.95  TAP  316.51  RCA  104.11  APO  349.02  V2  34.894 

ZAP  35.92  ETS  324.78  7A£  142.29  ETE  31.77  ZAC  125.74  ETC  342.20  ClP  -27.38 


7.81  RAO  6567.5  VEL  11.569  PTH  2.02  VHP  5.209  DPA  37.62  RAP  34.32  ECC  3 .2051 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 19  52 

2262.40 

-20.70 

44,53 

223.03 

109.77 

2 57  34 

1662.4 

-17.82 

37.04 

90.00 

15  32  12 

4596.39 

12.46 

194.47 

221.35 

64.37 

16  48  49 

3996.4 

8.91 

187.59 

100.00 

3 43  33 

1992.46 

-21 .62 

24.31 

222.66 

111.17 

4 16  45 

1392.5 

-10.55 

16.86 

100.00 

16  51  12 

4341  .55 

13.34 

175.29 

220.90 

63.00 

18  3 33 

3741  .6 

9.61 

168 .40 

11 0.00 

4 57  10 

1762.04 

-24.06 

5.69 

221.53 

115.05 

5 26  32 

1162.0 

-20.40 

358.37 

110.00 

17  54  4 

4144 .74 

15.67 

159.03 

219.56 

59.22 

19  3 9 

3544.7 

11  .47 

152.44 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.1379 

TRA 

-.2837 

TC3  1 

.2699 

BAU 

.2673 

ROE 

-.1806 

RRA 

.1130 

RC3 

.9811 

FAU  .07641 

FOE 

-.1783 

FRA 

-.1165 

FC3-5 

.3089 

BSP 

3864 

BOE 

.2273 

BRA 

.3054 

BC3  1 

.6047 

FSP 

-951 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1033.2  SCR  774.3  SG3  325.2 
RRT  .7519  RRF  -.8736  RTF  -.8248 
SOB  1291.2  R23  -.1780  R13  -.8924 
SCI  1216.2  SC?  433.8  THA  34.37 


ORBIT  DETERMINATION  ACCURACY 


ST 

264.7 

SR 

299.0 

SS 

142.1 

CRT 

.7394 

CRS 

-.8407 

CST 

-.8337 

LSA 

394.6 

MSA 

M3.0 

SSA 

59.1 

ELI 

372.9 

El2 

142,9 

alf 

49.69 

LAUNCH  DATE  FEB  4 1969 


heliocentric  CONIC 


FLIGHT  time  100.00 
DISTANCE  27?. 5?? 


ARRIVAL  CATE  may  15  1969 


RL  147.40 

LAL 

.00 

LOL  135.01 

VL  27.479 

CAL  -3.82 

AZL  90.02 

HCA  121.74 

SMA 

127.03 

ECC  .1  7383 

INC 

.0210 

VI 

30.21 1 

RP  108.64 

LAP 

-.02 

LOP  256.74 

VP  37.397 

CAP  -5.58 

AZP  89.99 

TAL  198.70 

TAP 

320.44 

RCA  104.95 

APO 

149.11 

V2 

34 .883 

RC  66.131 

gl 

-.19 

GP  26.43 

ZAL  126.92 

ZAP  39.65 

ETS  326.37 

ZAE  141.79 

ETE 

35.78 

ZAC  124.16 

ETC 

Ml  .21 

CLP 

-30.70 

planetocentric  conic 

C3  12.192 

VHL 

3.492 

OLA  3.03 

RAL  7.50 

RAO  6567.5 

VEL  11.558 

PTH  2.02 

VHP 

4.970 

DPA  39.58 

RAP 

33.00 

ECC 

1 .2007 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

33  15 

2196.82 

-19.13 

40.36 

221 .94 

211.20 

3 

9 52 

1596.8 

- 

16.07 

33.02 

90.00 

15 

16  18 

4652.70 

14.10 

197.00 

220.93 

65.19 

16 

33  51 

4052.7 

10.64 

190.03 

100.00 

3 

56  0 

1929.09 

-20.02 

20.35 

221  .56 

112.67 

4 

25  10 

1529.9 

- 

16.70 

13.06 

100.00 

16 

36  14 

4394.07 

14.97 

170.41 

220.50 

63.02 

17 

49  29 

3794.9 

11.33 

171  .51 

110.00 

5 

7 30 

1706.13 

-22.40 

2.19 

220.39 

116.52 

5 

35  56 

1106.1 

- 

18.66 

355.06 

110.00 

17 

41  14 

4191 .40 

17.27 

161 .69 

219.22 

60.03 

10 

51  5 

3591  .4 

13.16 

155.00 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1149  tra  -.?75!  TC3  1 .26?6  BAU  .?789  SCT  1008.6  SCR 

ROE  -.1506  RRA  .1171  RC3  1.1547  FAU  .08?57  RRT  .7686  RRF 

FOE  -.2899  FRA  -.1421  FC3-5.8627  BSP  4014  SG0  1 328 .8  R23 

BDE  .1894  BRA  .2990  0C3  1.7110  FSP  -1058  SCI  3251.7  SC2 


865.1  SG3  356.7 
-.9041  RTF  -.8201 
-.1811  R13  -.9072 
445.9  THA  39.33 


ST  ?33 . 7 SR  254,9  SS  213.1 

CRT  .6612  CRS  -.8738  CST  -.8270 

LSA  375.4  MSA  141  .7  SSA  63.6 

ELI  315.5  EL2  141 .7  AlF  48.74 


1525 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  .4.  1968-69* 


LAUNCH  CATC  FEB  4 1969 


HEL IOCENTff IC  CONIC 


RL 

147.48 

lal 

.00 

LOl 

I 35 

.01 

VL 

27.540 

GAL 

RP 

108. 67 

LAP 

-.21 

LOP 

259 

.92 

VP 

37.432 

GAP 

RC 

68.274 

CL 

-2.02 

OP 

28 

.85 

7AL 

127.82 

7AP 

PLANETOCENTRIC  CONIC 
C3  11 .967  VHL  3.462  CLA  .99 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 47  56  2129. 77 

90.00  15  0 37  47J2.57 

100.00  4 9 44  1665.91 

100.00  16  21  30  4451 .66 

11 0. 00  5 39  2 1649.00 

130.00  17  26  41  4241  .33 

DIFFERENTIAL  CORRECTIONS 

TOE  -.0954  TRA  -.2716  TC3  1.2195 

ROE  -.1148  RRA  .1198  RC3  1.3459 

FOE  -.4170  FRA  -.1567  FC3-6.3669 

0OE  .1493  BRA  .2969  BC3  1 .8162 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  347.48  LAL  .00  LOL  135.01 

RP  108.70  LAP  -.40  LOP  263.09 

RC  70.456  CL  -4.03  CP  31.50 

PLANETOCENTRIC  CONIC 
C3  11.842  VHL  3.441  DLA 

LNCH  A7MTH  LNCH  TIME 


RAL  7.37 
INJ  LAT 
-17.42 
15.78 
-16.30 
36.64 
-20.62 
16.95 

BAU  .2910 
FAU  .06643 
BSP  4140 
F SP  -1159 


flight  time  302.00 
CISTANCE  279.070 

-3.66  A/L  90,25  HCA  124.91  SWA  127.44 

-5.00  AZP  69.85  TAL  199.37  TAP  324.28 

43.61  ETS  327.94  7A£  14J.19  ETE  40.25 

RAO  6567.5  VEL  11.549  PTH  2.02  VHP  4.763 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


36,18 
201 .40 
16.38 
181 .60 
358.72 
164.60 


221 .16 
220.84 
220.77 
220.43 
219.57 
219.19 


112.68 
66.18 
114.06 
64.81 
117.89 
61  .00 


3 23  26 

16  19  9 

4 40  50 

17  35  41 

5 46  31 

18  39  22 


90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


3 411 
14  44  58 

4 24  59 

16  6 51 

5 31  59 

17  16  20 


-1.16 
L-I  TIME 
2060.54 
4776.69 
17 99.90 
4512.57 
1590.16 
4295.07 


VL  27 . 592 
VP  37.462 
ZAL  128.51 

RAL  7.45 
INJ  LAT 
-15.56 
17.50 
-16.42 
18.37 
-18.7j 
20.69 


CAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACV 
SOT  969.6  SCR  971.6  SG3  387.4 
RRT  .7726  RRF  -.9279  RTF  -.8072 
SOB  1372.6  R23  -.1782  R13  -.9216 
SGi  1292.2  SC2  462.8  THA  45.08 

FLIGHT  TIME  104.00 

DISTANCE  285.593 

-3.90  A7L  90.50  HCA  126.06  SMA  1 
-4.45  AZP  89.69  TAL  199.96  TAP  3 
47.80  ETS  329.57  7AE  140.42  ETE 


RAO  6567.5  VEL  11.543  PTH  2.01  VHP  4.590 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 


31.96 

205.31 

12.38 

185.50 

355.22 

167.79 


220.72 
221  .10 
220.31 
220.71 
219.07 
219.51 


113.96 

67.38 

115.34 

66.00 

119.14 

62.16 


3 38  31 

16  4 35 

4 54  59 

17  22  4 

5 58  29 

18  27  55 


arrival  cate 

MA  y 

17  1969 

ECC  .17069 

INC 

.254  1 

VI 

30 .21  1 

RCA  105.69 

APO 

149.20 

V2 

34 .873 

ZAC  122. 31 

ETC 

140.40 

CLP 

-34 .24 

OPA  4J.64 

RAP 

31  .26 

ECC 

1.1973 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1529.8 

14.20 

28.99 

4112.6 

12.43 

194.32 

1265.9 

3 4 .89 

9.24 

3851  .7 

13.11 

174 .79 

1049.0 

- 

16.73 

351 .75 

3641  .3 

14.93 

157.78 

ORBIT  DETERMINATION  ACCURACY 

ST  209.2 

SR 

201 .1 

ss 

290.9 

CRT  .5395 

CRS 

-.8638 

CST 

-.7850 

LSA  380.7 

MSA 

140.8 

SSA 

63.9 

ELI  254.7 

EL2 

139.3 

ALF 

42.90 

ARRIVAL 

. DATE 

HAV 

J 9 1969 

ECC  .16798 

INC 

.5028 

VJ 

30.21 1 

RCA  106.33 

APO 

149.27 

V2 

34 .862 

ZAC  120.12 

ETC 

139.60 

CLP 

-38.01 

OPA  43.78 

RAP 

29.03 

ECC 

1.1949 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1460.5 

- 

12.19 

24.90 

4176.7 

14.28 

198.11 

1199.9 

- 

12.8  7 

5.39 

3912.6 

34.97 

178.35 

990.2 

- 

14.68 

348.42 

3695.1 

16.80 

160.82 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0788 

TRA 

-.2714 

TC3 

1 .1435 

BAU 

.3056 

SCT 

917,0 

SGR 

1095.3 

SG3  416.5 

ST 

190.2 

SR 

136,8 

SS 

576.8 

ROE 

-.0712 

RRA 

.1206 

RC3 

1 .5548 

FAU 

.09383 

RRT 

.7635 

RRF 

-.9460 

RTF  -.7855 

CRT 

.3126 

CRS 

- . 78 1 4 

CST 

-.7 21 5 

FOE 

-.5623 

FRA 

-.1601 

FC3- 

■6.8593 

BSP 

4300 

see 

1428.5 

R23 

-.1648 

R13  -.9367 

LSA 

416.7 

MSA 

,140.8 

SSA 

58.8 

0DE 

.1062 

BRA 

.2971 

BC3 

1 .9300 

FSP 

-1256 

SGI 

1344.5 

SG2 

482.4 

THA  51,58 

ELI 

198.4 

EL2 

*124.6 

alf 

21  .49 

AUNCH  CATE  FEB 

4 1969 

FLIGHT  time  106.00 

AffffI VAL 

. CATE 

MA  Y 

21  1969 

HELIOCENTRIC  CONIC 

DISTANCE  292.090 

RL  147,48 

LAL 

.00 

LOL  135.01 

VL  27.637 

GAl 

-3.92  AZL  90.77 

HCA  131 .25 

SMA 

128.10 

ECC  .16564 

INC 

.7736 

VI 

30.21 1 

RP  108.73 

LAP 

-.58 

LOP  266.26 

VP  37.486 

GAP 

-3.92  AZP  89.49 

TAL  200.46 

tap 

331 .70 

RCA  106.88 

APO 

149.32 

V2 

34 .85  3 

RC  72.672 

CL 

-6.23 

GP  34.37 

7Al  128.99 

ZAP 

52.19  ETS  333  .35 

ZAE  J 39.40 

ETE 

50.49 

ZAC  317,62 

ETC 

139.46 

CLP 

-42.03 

PLANETOCENTRIC  CONIC 

C3  11.761 

VHL 

3.429 

OLA  -3.44 

RAL  7.74 

RAD 

6567.4  VEL  11 .539 

PTH  2.01 

VHP 

4.453 

DPA  45.99 

RAP 

26.26 

ECC 

1 .1936 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

1 LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90,00 

3 

22  17 

1988.27 

-13.51 

27.64  220.64 

115.12 

3 

55  26 

1388.3 

- 

10.02 

20.70 

90.00 

14 

29  9 

4846.08 

19.26 

209.64  221.76 

68.83 

15 

49  55 

4246.1 

16.22 

202.29 

100.00 

4 

42  1 

1731 .06 

-14.37 

8.30  220.21 

116.50 

5 

10  52 

1131,1 

- 

10.70 

1 .43 

100.00 

15 

52  6 

4578.51 

20.14 

189.59  221.38 

67.44 

17 

8 25 

3978.5 

16.91 

182.29 

110.00 

5 

46  34 

1528.96 

-16.64 

351.68  218.93 

120.30 

6 

12  3 

929.0 

- 

12.49 

345 .03 

110.00 

17 

4 2 

4353.36 

22.50 

171.35  220.23 

63.56 

18 

16  36 

3753.4 

18.76 

164 .20 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  OETERMINA TION  ACCURACY 

TOE  -.0653 

TRA 

-.2728 

TC3  1 .0353 

BAU  . 3238 

5GT  851.2  SGR  1237,6  SG3  442.8 

ST  376,5 

SR 

75  .8 

SS 

4 72.4 

ROE  -.0169 

RRA 

.1197 

RC3  1 . 7800 

FAU  .09848 

RRT  .7390  RRF 

.9597  RTF 

.7521 

CRT  -.3266 

CRS 

-.2607 

CST 

- .6467 

FOE  -.7280 

FRA 

-.1524 

FC3-7.2493 

BSP  4539 

SGB  1502.0  R23 

■ 1397  R13 

.9516 

LSA  487.4 

MSA 

34J  .5 

SSA 

50.0 

BDE  .0675 

BRA 

.2979 

BC3  2.0592 

FSP  -1350 

SGI  U15.9  SG2  503.2  THA  58.70 

ELI  378.5 

EL2 

70.9 

ALF 

1 70 . 50 

LAUNCH  DATE  FEB  4 1969 


FLIGHT  TIME  108.00 


ARRIVAL  CATE  MA Y 23  1969- 


heliocentric  CONIC 


RL 

147 

.48 

LAL 

.00 

LOL 

135, 

.01 

VL 

27, 

.675 

GAL 

RP 

108 

.76 

LAP 

-.77 

LOP 

269 

.42 

VP 

37, 

,505 

GAP 

RC 

74  . 

919 

CL 

-8.67 

GP 

37, 

.45 

ZAL 

129.22 

ZAP 

DISTANCE  298.561 
-3.93  A7L  91 .07  HCA 
-3.41  A7P  89.25  TAL 
56.74  ETS  333.34  7AE 


134.41  SMA  128.36  ICC 
200.66  TAP  335.27  RCA 
138.06  ETE  56.14  7AC 


.16365  INC  1 .0721  VI  30.21 1 

107.36  APO  149.37  V2  34.844 
114 .84  ETC  1 39.41  CLP  -46.31 


PLANETOCENTRIC  CONIC 


C3  11. 748 

VHL 

3.428 

OLA  -5.88 

RAl  8.25 

RAO  6567.4  VEL  11.538  PTH  2.01 

VHP  4 

.357 

DPA  48.23 

RAP 

22.90 

ECC 

I .1933 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

■ INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

PO  CST  TIM 

IN  j 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

42  41 

1911.84 

-11 .26 

23.15 

220.95 

116.15 

4 14 

33 

1311  .8 

-7.65 

16.33 

90.00 

14 

12  52 

4922.06 

21  .06 

214.49 

222.84 

70.62 

15  34 

54 

4322.1 

18.22 

206.97 

100.00 

5 

1 15 

1658.42 

-12.12 

4,07 

220.50 

117.53 

5 28 

53 

1058.4 

-8.34 

357.33 

100.00 

15 

37  0 

4650.72 

21  .96 

194.18 

222.49 

69.20 

16  54 

30 

4050.7 

18.94 

186.69 

110.00 

6 

3 7 

3464 .71 

-14.40 

348.05 

219.18 

121 .34 

6 27 

32 

864.7 

- 

10.  J 5 

34J  .53 

110.00 

16 

51  37 

44J7.19 

24.38 

175.35 

221 .38 

65.26 

18  5 

14 

3817.2 

20.83 

168 .00 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.0600 

TRA 

-.2781 

TC3  .8835 

BAU  .3449 

SGT 

771 .5  SGR 

1393.8  SG3 

463.0 

ST  173,3 

SR 

107.9 

SS 

572.5 

ROE  .0488 

RRA 

.1138 

RC3  2.0105 

FAU  .10169 

RRT 

.6856  RRF 

-.9697  RTF  - 

.6921 

CRT  -.8269 

CRS 

.8116 

CST 

-.5981 

FCE  -.9043 

FRA 

-.1248 

FC3-7.4935 

BSP  4812 

SGB 

1593.1  R23 

-.1088  R13  - 

.9644 

LSA  589.3 

MSA 

143.3 

SSA 

40.6 

BCE  .0773 

BRA 

.3004 

0C3  2.1961 

FSP  -1422 

SGI 

1505.9  SG2 

519.9  THA 

66.21 

EH  197.1 

El2 

53.4 

alf 

1 50 . 3 7 

1526 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  TEG  4 1969 


flight  time  110.00 


arrival  CATE  ma* 


1 969 


HELIOCENTRIC  conic 


RL 

147 

.40 

lAl 

.00 

LOL 

135. 

.01 

VL 

27.706 

GAL 

RP 

100 

.70 

lap 

- .95 

LOP 

272, 

.59 

VP 

37.520 

GAP 

RC 

77  . 

194 

gl 

-11.37 

GP 

40, 

.71 

7Al 

129.18 

7AP 

planetocentric  < 

CON  I C 

C 3 

1 1 . 

818 

VHL 

3.438 

CLA 

-8 

.49 

RAL 

9.02 

RAC 

CISTAnCE  505.006 

-3.94  AZL  91.40  MCA  137.58  5MA  128.5 8 
- 2.9 2 A7P  88.96  TAL  701.16  TAP  338.74 
61.41  ET5  335.62  7AE  136.33  ETE  62.00 


ECC  .16195  INC  1.4045  VI  30.211 
RCA  107.75  APO  149.40  V2  34.835 
7 AC  111.81  ETC  139.68  ClP  -50.86 


.5  VEL  11.541  PTH  2.01  VHP  4.305  CPA 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
no. 00 


LNCH  TIME 

4 5 58 

13  55  42 

5 23  1 1 

15  21  9 

6 22  2 

16  38  47 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

1829.83 

-8.76 

18.43 

221 .71 

1 17.04 

4 36  27 

1229-0 

5006.54 

22.86 

220.03 

224.42 

72.02 

15  19  8 

4406.5 

1580.70 

-9.64 

359.64 

221 .24 

118.43 

5 49  32 

980.7 

4730.90 

23.01 

199.43 

224.09 

71  .37 

16  40  0 

4130.9 

1396.43 

-11 .95 

344.28 

219.87 

122.27 

6 45  19 

796.4 

4407.95 

26.31 

179.94 

223.05 

67.35 

17  53  35 

3008.0 

50.46  RAP 

INJ  2 LAT  INJ 
-5.06 


DIFFERENTIAL  corrections 
TOE  -.0645  TRA  -.2854  TC3 
ROE  .1284  RRA 
FOE- 1.0869  FRA 
BCE  .1437  8RA 


.6914 
.1032  RC3  2.2367 
.0764  FC3-7 . 5523 
.3028  0C3  2.3412 


0AU  .3699 
FAU  .10309 
BSP  5148 
FSP  -1469 


LAUNCH  CATE  FE0  4 1969 


HELIOCENTRIC  CCNJC 


RL 

147 

.40 

LAL 

.00 

LOL 

135 

.01 

VL 

27.731 

GAL 

RP 

108 

.01 

LAP 

-3.13 

LOP 

275 

.76 

VP 

37.531 

GAP 

RC 

79. 

493 

GL 

-14.37 

GP 

44 

.12 

7AL 

128.83 

ZAP 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  684.7  SGR  1562.0  SO 3 475.3 

RRT  .5853  RRF  -.9770  RTF  -.5872 
SOB  1705.5  R23  -.0740  R13  -.9743 
SGI  1619.2  SG2  535.5  THA  73.79 

flight  time  112.00 

01  STANCE  311.423 

-3.93  A7L  91.70  MCA  140.74  SMA  1 
-2.45  A7P  80.62  TAL  201.37  TAP  3 
66.11  ETS  338.26  7AE  134.17  ETE 


20.30 
-5.76 
21  .04 
-7.60 
23.01 

ORBIT  DETERMINATION  ACCURACY 


18 .90  ECC  1.1945 
2 LONG 
11  .70 
212.30 
352-99 
191  .72 
337.88 
172.33 


planetocentric  conic 


C3  11.990 

VHL  3, 

.463 

CLA  -11.32 

RAL  10.05 

RAD  6567.5 

VEL  11 .549 

PTH  2.02 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

4 32 

55 

1740.25 

-5.95 

13.34 

223.01 

117.74 

90.00 

13  37 

0 

5 102.18 

24.64 

226.48 

226.59 

75.50 

1 00.00 

5 40 

34 

1496.22 

-6.06 

354.90 

222.51 

119.16 

1 00.00 

15  4 

3 

4021 .46 

25.64 

205.53 

226.29 

74.08 

110.00 

6 43 

54 

1322.92 

-9.25 

340.30 

221 .06 

123.06 

130.00 

16  25 

12 

4567.51 

28.29 

105.28 

225.32 

69.96 

VHP  4 . 302 
INJ  TIME 

5 I 55 

15  2 3 

6 13  30 

16  24  25 

7 5 57 

17  4)  20 


ST 

100.5 

SR 

224.8 

5S 

676.5 

CRT 

-.7326 

CRS 

.9706 

CST 

-.6035 

LSA 

720.0 

MSA 

145.8 

SSA 

32.3 

ELI 

269.5 

EL  2 

102.5 

ALF 

126.60 

ARRIVAL 

CATE 

MAY 

27  1969 

ECC 

.16052 

INC 

1 .7795 

VI 

30.21  I 

RCA 

108.00 

APO 

149.42 

VZ 

34  .827 

ZAC 

108.50 

ETC 

14  0.29 

CLP 

-55.67 

CPA 

52.63 

RAP 

14 .23 

ECC 

1 .1973 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1140.3 

-2.19 

6.68 

4502.2 

096.2 

4221 .5 
722.9 

3967.5 


22.41 
-2.92 
23.21 
-4  .03 
25.29 


218.51 
340 .33 
197.57 
334 .00 
177.38 


differential  corrections 
TOE  -.0808  TRA  -.2916  TC3  .4663 

ROE  .2260  RRA  .0814  RC3  2.4400 

FOE-1.2731  FRA  -.0133  FC3-7.4018 

BOE  .2400  BRA  .3020  0C3  2.4920 


MIC-COURSE  EXECUTION  ACCURACY 
0AU  .3994  SGT  603.6  SGR  1741.5  SG3  470.0 

FAU  .10251  RRT  .4009  RRT  -.9823  RTF  -.4073 

BSP  5590  SG0  1843.1  R23  -.0416  R13  -.9015 

FSP  -1492  SGI  1760.8  SG2  544.0  THA  01.07 


ORBIT  DETERMINATION  ACCURACY 


ST 

199.4 

SR 

379.7 

SS 

705. 1 

CRT 

-.7343 

CRS 

.9925 

CST 

-.6676 

LSA 

881  .9 

M5A 

148.0 

SSA 

25.5 

ELI 

410.2 

El2 

125.3 

AlF 

113.41 

LAUNCH  CATE  FEB 


1969 


flight  time  ih .00 


arrival  cate  mat  29  1969 


HELIOCENTRIC  CONIC 
RL  147.40  LAL  .00  LOL  135.01 

RP  108.03  LAP  -1.30  LOP  278.92 

RC  81  .81 3 GL  -17.71  GP  47.65 

planetocentric  conic 
C3  12.298  VHL  3.507  CLA  -14.40 


VL  27.750  GAL 
VP  37.539  GAP 
7Al  128.11  7AP 


DISTANCE  317.015 

-3.92  A7L  92.21  HCA  143.89  SMA  128.88  ECC  .15933  INC  2.2088  VI  30.211 
-2.00  A7P  80.22  TAL  201.48  TAP  345.37  RCA  108.35  APO  149.42  V2  34.820 
70.76  ETS  341.29  7AE  131.59  ETE  73.85  7AC  105.21  ETC  141.25  CLP  -60.72 


RAl  11.40  RAO  6567.5  VEL  11.562  PTH  2.02  VHP  4.354  CPA 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

90.00 

5 

4 

40 

1640.24 

-2.76 

7.73 

22 4.97 

110.19 

5 

32  0 

1040. 2 

90.00 

13 

15 

51 

5212.94 

26.29 

234 .16 

229.43 

79.09 

14 

42  44 

4612.9 

100.00 

6 

10 

27 

1402.61 

-3.73 

349.72 

22 4.43 

119.60 

6 

41  50 

802.6 

100.00 

14 

44 

54 

4925.81 

27.38 

212.79 

229.10 

77.52 

16 

6 59 

4325.8 

no. oo 

7 

9 

29 

1242.76 

-6.24 

336.04 

222.00 

123.68 

7 

30  12 

642.8 

110.00 

16 

10 

21 

4658.41 

30.24 

191 .63 

228.33 

73.25 

17 

27  59 

4058.4 

54 .70  RAP 
INJ 


8.91  ECC  I .2024 
2 LAT  INJ  2 LONG 
1 .10 


1 .03 
24.52 
.25 
25.39 
-1  .78 
27.65 


225.94 

343.19 

204.56 

329.00 

183.40 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1160  TRA  -.2971  TC3  .2064 
ROE  .34 22  RRA  .0493  RC3  2.6170 
.0709  FC3-6 .9933 
.3012  BC3  2.6252 


FOE-1 .4460  FRA 
BOE  .3613  BRA 


LAUNCH  OATE  FEB  4 1969 
HELIOCENTRIC  CONIC 

.00  LOL  135.01 
-1.47  LOP  282.00 
51  .20 

planetocentric  conic 


RL 

147 

.40 

LAL 

.00 

RP 

108 

.05 

LAP 

-1  .47 

RC 

04  . 

153 

GL 

-21  .46 

BAU  .4316 
FAU  .09934 
BSP  6076 
FSP  -1473 


VL  27 . 764 
VP  37.543 
7AL  127.00 


GAL 

GAP 

7AP 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  555.0  SGR  1920.6  SG3  470.5 
RRT  .1107  RRF  -.9862  RTF  -.1066 
SGB  1999.2  R23  -.0125  R13  -.9861 
SGI  1921.7  SG2  551.3  THA  88.00 

FLIGHT  TIME  116.00 

DISTANCE  324.179 

-3.09  A7L  92.71  HCA  147.05  SMA  1 
-1.56  A7P  87.73  TAL  201.49  TAP  3 
75.25  ETS  344.70  7AE  128.59  ETE 


ORBIT  DETERMINATION  accuracy 
ST  2 
CRT 

LSA  10< 

ELI  5 


C3  12.798 

VHL 

3.577 

OLA  -17.77 

RAL  13.10 

RAO  6567.5 

VEL  11.584 

PTH  2.03 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

5 

43  39 

1524 .97 

.96 

1.30 

227.00 

110.30 

90.00 

12 

50  34 

5345.21 

27.65 

243.60 

233.09 

83.63 

100.00 

6 

54  34 

1296.13 

-.13 

343.87 

227.19- 

119.89 

100.00 

14 

22  20 

5049.30 

20.09 

221 .66 

232.91 

01 .95 

110.00 

7 

39  59 

1153.87 

-2.87 

331.37 

225.40 

124.00 

110.00 

15 

53  25 

4764  .31 

32.07 

199.34 

232.24 

77.47 

VHP  4.470  DPA  56.63 
INJ  TIME  PC  CST  TIM 
925.0 


6 9 4 

14  19  39 

7 16  10 

15  46  29 
7 59  12 

17  12  49 


4745.2 
696.1 

4449.3 
553.9 

4164.3 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1730  TRA  -.2960  TC3 
ROE  .4010  RRA 
FCE-J .6014  FRA 
BCE  .5121  BRA 


.0693 
.0039  RC3  2.7267 
.1658  FC3-6.3471 
.2968  BC3  2.7276 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .4667  SGT  573.7  SGR  2090.0  SG3  451.3 

FAU  .09383  RRT  -.2615  RRT  -.9690  RTF  .2669 

BSP  6653  SGB  2175.0  R23  .0114  R13  -.9089 

FSP  -1423  SGI  2103.7  SG2  552.2  THA  94.39 


ST 

CRT 


ELI 


SR 

562.3 

SS 

890.5 

CRS 

.9976 

CST 

-.771  1 

MSA 

151  .0 

SSA 

20.0 

EL2 

1 35.3 

AlF 

310.18 

RIVAL 

cate 

MAY 

31  1969 

INC 

2.7078 

VI 

30.21  1 

APO 

149.41 

V2 

34 .01 3 

ETC 

142.56 

CLP 

-65.99 

RAP 

2.94 

ECC 

1 .2106 

INJ 

2 LAT 

INJ 

2 LONG 

4 .74 

354 .65 

26.40 

235 .3  3 

3.85 

337.34 

27.47 

213.14 

1 .62 

325.16 

30.01 

190.73 

RMINATION  ACCURACY 

SR 

773.8 

SS 

992.3 

CRS 

.9991 

CST 

-.0637 

M5A 

153.5 

SSA 

15.8 

EL2 

Ml  .2 

ALF 

J 10.39 

1527 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4.  1968 -69  ■ 


LAUNCH  CATC  FEB  4 1969  FLIGHT  TIME  116.00  ARRIVAL  CATE  JUN  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  330.517 

RL  147.40  LAt  .00  LOL  135.01  VL  £7.774  GAL  '3.65  A7L  93.30  HCA  15 0.20  SMA  129.05  ECC  .15756  INC  3.2994  V!  30-211 

RP  106.67  LAP  -1.64  LOP  205.25  VP  37.544  GAP  -1.J4  A7P  07.14  TAL  201.40  TAP  351.60  RCA  100.71  APO  149.30  V2  34.007 

RC  66.500  Gl  -25.65  GP  54.99  7Al  125.42  7AP  79.40  ETS  340.75  7AE  125.22  ETE  05.21  7AC  90.31  ETC  144.23  ClP  -71.45 

PLANETOCENTRIC  CONIC 

C3  13.570  VHL  3.605  CLA  -21.46  RAl  15.21  RAO  6567.5  VEL  11.617  PTN  2.04  VHP  4.661  CPA  50.39  RAP  356.35  ECC  1 .2235 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 33  26 

1304.53 

5.47 

353,44 

231 .03 

117.03 

6 56  30 

704.5 

9.15 

346.69 

= 

90.00 

12  17  42 

551 1 .25 

28.32 

255.69 

237.62 

09.65 

13  49  32 

4911 .3 

27.97 

247.04 

100.00 

7 39  59 

1169.7J 

4.15 

336.92 

231 .11 

119.63 

7 59  29 

569.7 

0.07 

330.32 

: 

100.00 

13  53  48 

5201  .31 

29.82 

232.85 

237.58 

07.77 

15  20  29 

4601 .3 

29.3  9 

224.10 

120.00 

0 17  12 

1053.06 

.98 

326.11 

229.13 

124.J7 

8 34  45 

453.1 

5.46 

319.08 

= 

110.00 

15  33  4 

4090.73 

33.54 

208.91 

237  .£3 

82.95 

16  54  35 

4290.7 

32.20 

199.93 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.2636  TRA  -.2000  TC3  -.3476  BAU  .5017  SGT  602.0  SGR  2250.9  SG3  420.1  ST  434  .6  SR  1006.7  SS  1001.0 

ROE  .6459  RRA  -.0600  RC3  2.7420  FAU  .00500  RRT  -.5715  RRF  -.9910  RTF  .5760  CRT  -.9319  CRS  .9997  CST  -.9246 

FOE-1.7237  FRA  .2717  FC3-5.4703  BSP  7240  SGB  2359.6  R23  .0309  R13  -.9906  LSA  1532.3  MSA  156.6  SSA  12.4 

BOE  .6977  BRA  .2944  0C3  2.7639  FSP  -1329  SGI  2294.4  SG2  551.0  THA  100.40  ELI  1006.7  El2  146.0  AlF  112.34 

LAUNCH  DATE  FEB  4 1969  FLIGHT  TIME  120.00  ARRIVAL  CATE  JUN  4 1969 


HELIOCENTRIC  CONIC  OISTANCE  336.020 


RL  147.40 

LAL 

.00 

LOL  135.01 

VL  27.779 

GAL  -3.01 

A7L  94.02  HCA  153.35 

SMA 

129.08 

ECC  .15694 

INC 

4.0164 

VI 

30.211 

i 

RP  100.09 

LAP 

-1  .00 

LOP  280,41 

VP  37.543 

GAP  -.74 

ATP  06.41 

TAL  201.22 

TAP 

354.57 

RCA  100.82 

APO 

149.34 

V2 

34.002 

RC  00.077 

GL 

-30.32 

GP  58.77 

TAL  123.33 

TAP  03.34 

ETS  353.22 

7AE  121.50 

ETE 

90.60 

7AC  94.09 

ETC 

146.25 

CLP  -77.07 

PLANETOCENTRIC  CONIC 

C3  14.707 

VHL 

3.045 

OLA  -25.50 

RAL  17.83 

RAD  6567.6 

VEL  11.669 

PTH  2.05 

VHP 

4.946 

CPA  59.99 

RAP 

349.16 

ECC  1 .2434 

S 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

7 

45  20 

1187.56 

11.56 

342.18 

237.77 

116.03 

0 

5 7 

507.6 

14.97 

335.16 

— 

90.00 

11 

26  37 

5745.85 

27.23 

272.74 

242.05 

98.10 

13 

2 23 

5145.8 

28.07 

264 . 1 7 

= 

100.00 

0 

41  56 

1004.01 

9.61 

327.73 

236.75 

110.44 

0 

50  41 

404  .8 

13.34 

320.92 

- 

1 00.00 

13 

12  43 

5403.83 

29.40 

247.87 

243.15 

95.64 

14 

42  46 

4003.0 

29.87 

239.10 

110.00 

9 

4 29 

934.00 

5.52 

319.06 

234.26 

123.79 

9 

20  3 

334.1 

9.92 

313.56 

110.00 

15 

6 39 

5047.32 

34.18 

221 .00 

243.43 

90.12 

16 

30  47 

4447.3 

33.82 

211  .85 

- 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  0ETERMINA TION  ACCURACY 

IDE  -.394?  TRA  -.2636  TC3  -.5990  BAU  .5359  SGT  064 .7  SGR  2399.0  SG3  379.6  ST  602.9  SR  J254.8  SS  1154.6 

RDE  .0397  RRA  -.1482  RC3  2.6436  FAU  .07503  RRT  -.7540  RRF  -.9925  RTF  .7597  CRT  -.9616  CRS  .9999  CST  -.9500 

FOE-1. 0076  FRA  .3779  FC3-4.4396  BSP  7053  SGB  2550.0  R23  .0463  R13  -.9916  LSA  1001.5  MSA  159.3  SSA  9.7 

80E  .9279  BRA  .3024  6C3  2.7106  FSP  -1203  SGI  2491.6  SC2  546.3  THA  106.01  ELI  3304.0  EL2  150.0  AlF  115.11 


LAUNCH  CATE  FEB  4 1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUN  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  343.110 

Rl  147.40  LAL  .00  lOl  135.01  VL  27.700  Gal  -3.75  A7L  94.91  HCA  156.49  SMA  129.09  ECC  .25647  INC  4.9094  Vj  30.2JJ 

RP  108.90  LAP  -1.96  LOP  291  .57  VP  37.539  GAP  -.35  A7P  05.50  TAl  200.95  TAP  357.44  RCA  100.09  APO  149.29  V2  34.797 

RC  91.256  GL  -35.50  CP  62.66  7Al  120.69  7AP  06.72  ETS  358.22  7AE  117.46  ETE  95.04  7AC  9J  .52  ETC  140.66  CLP  -62.8 A 

PLANETOCENTRIC  CONIC 


C3  16.607 

VHL 

4 

.085 

CLA  -29.86 

RAL  21 .05 

RAC  6567.7 

VEL  11.750 

PTH  2.07 

VHP 

5.354 

OPA  61.43 

RAP  341 .31  ECC  J ,2746 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

TNJ  2 LAT  INJ  2 LONG 

00.09 

8 

28 

0 

1110.35 

21  .71 

341.14 

247.14 

113 .03 

0 

46  38 

510.4 

24.37 

333.36 

99.91 

11 

9 

32 

5877.73 

21  .72 

280.77 

247.15 

111 .02 

12 

47  29 

5277.7 

24.38 

272.99 

100.00 

ID 

59 

24 

622.58 

20.66 

304.95 

246.79 

111.91 

11 

9 36 

22.6 

23.65 

297.26 

100.00 

12 

21 

7 

5040.74 

22.57 

276,36 

247.49 

210.14 

12 

58  28 

5240 . 7 

25.11 

270.49 

1 10.00 

10 

9 

39 

779.31 

11.29 

311 .61 

241 .68 

122.40 

10 

22  38 

179.3 

15.49 

305.03 

1 10.00 

14 

27 

M 

5256.77 

32.96 

237.27 

250.61 

99.61 

15 

54  40 

4656.0 

33.94 

228 . 1 7 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  - . 5027  TRA  -V2r43  TC3  - .79  j 5 BAU  .5677  SGR  2517.4  SG3  332  ^ 6 Sf  024 .2  SR  1 507 .8  SS  1205.8 

RCE  1.0704  RRA  -.2609  RC3  2.4100  FAU  .06460  RRT  -.0531  RRF  -.9930  RTF  .0570  CRT  -.9770  CRS  2.0000  CST  -.9770 

FOE-1. 0505  FRA  .4729  FC3-3.3514  BSP  0514  SGB  2746.6  R2 3 .0576  Rl 3 -.9923  LSA  2091 A MSA  160.4  SSA  7.6 

90E  1.2187  BRA  .3377  BC3  2.5450  FSP  -1060  SGI  2693.0  SG2  535.6  THA  111.30  ELI  1711.6  EL2  152.2  AlF  118.37 

LAUNCH  DATE  FEB  4 J 969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  349.363 

Rl  147.40  LAL  .00  LOL  3 35.01  VL  27.777  GAL  -3.60  A7L  96.06  HCA  159.62  SMA  129.07  ECC  .1  562  3 INC  6.0596  VJ  30.211 

RP  108.92  LAP  -2.11  LOP  294.73  VP  37.533  GAP  .03  ATP  84.32  TAL  200.59  TAP  .21  RCA  108.92  APO  149.22  V2  34.793 

RC  93.644  GL  -41.17  GP  66.72  TAl  117.47  TAP  09.53  ETS  3.05  TAE  113.10  ETE  101.00  7AC  88.23  ETC  2 51.56  CLP  -88.82 

PLANETOCENTRIC  CONIC 


C3  19.762 

VHL  4.445 

DLA  -34.49 

RAL  25.02 

RAD  6567.0 

VEL  11.880 

PTH  2.11 

VHP 

5.930 

OPA  62.69 

RAP  332.69 

ECC  1 .3252 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

IN J RT  ASC 

INJ  ATMTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.43 

7 31  36 

I 376.11 

23.73 

2.30 

255.24 

115.81 

7 

54  32 

776.1 

26.99 

354.63 

110.57 

12  37  44 

569 0.99 

23.74 

267.53 

255.24 

115.79 

24 

12  35 

5091  .0 

27.01 

259.07 

69.43 

7 31  36 

1376.11 

23.73 

2.30 

255.24 

115.81 

7 

54  32 

776.1 

26.99 

354 .63 

110.57 

12  37  44 

5690.99 

23.74 

267.53 

255.24 

115.79 

14 

12  35 

5091  .0 

27.01 

259.87 

69.4  3 

7 32  36 

.1376.1  1 

23.73 

2.30 

255.24 

115.81 

7 

54  32 

776.1 

26.99 

354  ,63 

110.57 

12  37  44 

5690.99 

23,74 

267.53 

255.24 

135.79 

14 

12  35 

5091 .0 

27.01 

259.87 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TCE  -.8521  TRA  -.1255  TC3  -.8959  BAU  .5911  SGT  1370.9  SGR  2590.7  SC3  200.5  ST  1100.1  SR  2 734.8  SS  2222.4 

ROE  1.3369  RRA  -.4145  RC3  2.0502  FAU  .05230  RRT  -.9058  RRF  -.9940  RTF  .9108  CRT  -.9862  CRS  1.0000  CST  -.9865 

FCE-1.0391  FRA  .5619  FC3-2.2930  BSP  9054  SGB  2931.0  R23  .0660  Rl  3 -.9920  LSA  2385.0  MSA  161.3  SSA  5.8 

BCE  1.5853  BRA  .4331  6C3  2.2374  FSP  -887  SGI  2804.2  SG2  521.6  THA  116.55  ElJ  2048 . 5 El2  J 54  . j aLF  222.23 


1520 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  4 J969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.93  LAP  -2. 25  LOP  297.89 

RC  96.038  0L  -47.21  GP  7l .05 

planetocentric  CONIC 
C3  24.994  VHL  4.999  CLA  -39.22 

LNCH  TIME  L-I  TIME 
7 9 51  3554.68 

13  38  27  5626.19 

7 9 51  1554.68 

13  38  27  5626.19 

7 9 51  1554.68 

13  38  27  5626.19 

DIFFERENTIAL  CORRECTIONS 
TCE-1.2445  TRA  .0298  TC3  -.8889 
ROE  1.6538  RRA  -.6051  RC3  1 .5870 
F0E-1 .7886  FRA  .6236  FC3-1 .3983 
80 E 2.0697  BRA  .6059  0C3  1 .8189 

LAUNCH  DATE  FE0  4 1969 


VL  27.771  GAL 
VP  37.526  CAP 
7Al  113.72  ZAP 


flight  time  126.00 
OISTANCE  355.582 

-3.60  A7L  97.61  HCA  162.74  SMA  129.03 

.39  A7P  82.73  TAL  200.13  TAP  2.88 

91.70  ETS  10.37  ZAE  108.38  ETC  106.67 


LNCH  A7MTH 
61  .64 
1 18.36 
61  .64 
118.36 
61  .64 
118.36 


RAL  29.91 
INJ  LAT 

24.72 

24.73 

24.72 

24.73 

24.72 

24.73 

0AU  .6078 
FAU  .04037 
BSP  9754 
FSP  -730 


RAD  6568.0 
INJ  LONG 
17.32 
262.90 
17.32 
262.90 
17.32 
262.90 


VEL  12.098  PTH  2.17  VHP  6.760 
INJ  RT  ASC  INJ  A7MTH  INJ  TJME 


265.55 

265.56 

265.55 

265.56 

265.55 

265.56 


121 .48 

121 .47 

121 .48 

121 .47 

121 .48 
121.47 


7 35  46 
15  12  13 
7 35  46 
15  12  13 
7 35  46 
15  12  13 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1681.0  SCR  2629.0  SG3  228.7 
RRT  -.9397  RRF  -.9957  RTF  .9453 
SG0  3120.5  R23  .0700  R13  -.9936 

SGI  3081.7  SG2  490.5  THA  121.90 

FLIGHT  TIME  128.00 


ARRIVAL 

. CATE 

JUN 

10  1969 

ECC 

. 1 5591 

INC 

7.6061 

VI 

30.211 

RCA 

108 

.91 

APO 

U9.14 

V2 

34.789 

7AC 

84 

.96 

ETC 

155.26 

CLP 

-95.23 

DPA 

63 

.72 

RAP 

323.01 

ECC 

1.4113 

PO 

CST  ' 

riM 

INJ 

1 2 LAT 

INJ 

2 LONG 

954 

.7 

28.69 

9.96 

5026 

.2 

28.71 

255.54 

954 

.7 

28.69 

9.96 

5026 

.2 

28.71 

255.54 

954 

.7 

28.69 

9.96 

5026 

.2 

28.71 

255.54 

ORBIT  DETERMINATION  ACCURACY 


ST 

M26. 5 

SR 

1914 .8 

SS 

1208.3 

CRT 

-.9914 

CRS 

J .0000 

CST 

-.9922 

LSA 

2671  .5 

MSA 

156.5 

SSA 

4.4 

ELI 

2383.0 

El2 

150.4 

ALF 

126.62 

ARRIVAL  date  JUN  12  1969 


HELIOCENTRIC  CONIC 


RL 

147.48 

LAL 

.00 

LOL 

135.01 

VL 

27.761 

GAL 

RP 

108.94 

LAP 

-2.39 

LOP 

301  .05 

VP 

37.516 

GAP 

RC 

98.436 

GL 

-53.39 

GP 

75.78 

ZAL 

109.51 

ZAP 

OISTANCE  361.763 

-3.50  A7L  99.81  HCA  165.85  SMA  128,96 

.73  A7P  80.48  TAL  199.58  TAP  5.43 

93.14  ETS  18.55  ZAE  103.19  ETE  113.48 


ECC  .15579  INC  9.8090  V]  30.211 
RCA  108.87  APO  149.05  V2  34.787 
7AC  81.62  ETC  160.62  ClP-102.87 


C3  34 . 582 

VHL 

5.881 

OLA  -43.75 

RAL  35.86 

RAD  6568.4  VEL  12.488 

PTH  2.26 

VHP 

8.001 

OPA 

64.38 

RAP 

311 .90 

ECC  1 .5691 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.14 

7 

5 29 

1713.55 

23.91 

30.45  278.26 

127.80 

7 

34 

2 

1113.5 

28.64 

23.67 

124.86 

14 

30  20 

5629.67 

23.92 

262.58  278.27 

127.79 

16 

4 

10 

5029.7 

28.65 

255.80 

55.14 

7 

5 29 

1713.55 

23.91 

30.45  278.26 

127.80 

7 

34 

2 

1113.5 

28.64 

23.67 

124.86 

14 

30  20 

5629.67 

23  .$2 

262.58  278.27 

127.79 

16 

4 

10 

5029.7 

28.65 

255.80 

55.14 

, 7 

5 29 

1713.55 

23.91 

30.45  278.26 

127.80 

7 

34 

2 

1113.5 

28.64 

23.67 

124.86 

14 

30  20 

5629.67 

23.92 

262.58  278.27 

127.79 

16 

4 

10 

5029.7 

28.65 

255.80 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .8453 

TRA 

.3148 

TC3  -.7675 

BAU  .6010 

SGT  2056.1  SGR  2569.8  SG3 

178.1 

ST 

1802. B 

SR 

1967.5 

SS  1153.3 

ROC  I .9875 

RRA 

-/8555 

RC3  1 .0491 

FAU  .02867 

RRT  - ,9624  RRF  - 

.9965  RTF 

.9689 

CRT 

-.9944 

CRS 

.9999 

CST  -.9956 

FOE-1 .6890 

FRA 

.6755 

FC3  -.7176 

BSP  10302 

SGB  3291.1  R23 

.0698  R13  - 

.9947 

LSA 

2903.3 

MSA 

146.2 

SSA  3.3 

BOE  2.7120 

BRA 

.9116 

0C3  1.2998 

FSP  -567 

SGI  3261.5  SG2 

439.8  THA  128.42 

ELI 

2664.7 

EL2 

141  .1 

ALF  132.48 

LAUNCH  DATE  FEB  4 1969 


FLIGHT  time  130.00 


ARRIVAL  CATE  JUN  14  3969 


HELIOCENTRIC  CONIC 


OISTANCE  367.889 


RL  147.48 

LAL 

.00 

LOL  135.01 

VL  27.749 

GAL  -3.39 

AZL  103.21 

RP  108.94 

LAP 

-2.52 

LOP  304.22 

VP  37.505 

GAP  1.06 

AZP  77.03 

RC  100.837 

GL 

-59.28 

GP  81.11 

ZAL  105.03 

ZAP  93.81 

ETS  31.36 

PLANETOCENTRIC  CONIC 

C3  54.233 

VHL 

7.364 

OLA  -47.54 

RAL  42.89 

RAO  6569.0 

VEL  13.251 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

50.07 

7 

14  41 

1875.04 

20.39 

42.20 

292.98 

129.93 

15 

17  11 

5694.21 

20.41 

265.30 

293.00 

50.07 

7 

14  41 

1875.04 

20.39 

42.20 

292.98 

129.93 

15 

17  11 

5694.21 

20.41 

265.30 

293.00 

50.07 

7 

14  41 

1875.04 

20.39 

42.20 

292.98 

129.9 3 

15 

17  11 

5694 .21 

20.41 

265.30 

293.00 

168.92  SMA  128.88  ECC  .15575  INC13.21J0  VI  30.211 

198.93  TAP  7.85  RCA  108.80  APO  148.95  V2  34.785 

97.26  ETE  124.62  7AC  78.00  ETC  170.75  ClP-115.44 


PTH  2.42  VHP  9.985 
INJ  A7MTH  INJ  TIME 


CPA  64.30  RAP  298.86  ECC  1.8925 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


133.93 

133.92 

133.93 

133.92 

133.93 
133.92 


7 45  57 
16  52  6 

7 45  57 
16  52  6 

7 45  57 
16  52  6 


1275.0 
5094 .2 
1275.0 
5094.2 
1275.0 
5094.2 


25.82 

25.84 

25.82 

25.84 

25.82 

25.84 


36.22 

259.32 

36.22 

259.32 

36.22 

259.32 


TC3 

-.5547 

BAU 

.5494 

RC3 

.5162 

FAU 

.01791 

FC3 

-.2858 

BSP 

10799 

0C3 

.7577 

FSP 

-422 

differential  corrections 
TCE-2.8753  TRA  .9059 
ROE  2.1863  RRA- J .1118 
FOE -1.5671  FRA  .7 222 
BOE  3.6121  BRA  1.4341 

LAUNCH  DATE  FEB  4 J 969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 
RP  108.95  LAP  -2.64  LOP  307.38 
RC  103.240  GL  -63.89  GP  86.23 
PLANETOCENTRIC  CONIC 


VL  27.734  GAL 
VP  37.493  GAP 
7Al  100.50  ZAP 


C3  102.256 

VHL  10.112 

OLA  -49.68 

RAL  50.44 

RAO  6570.0 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

47.31 

7 35  34 

2044,67 

13.76 

51.70 

132.69 

15  56  35 

5818.72 

13.77 

270.35 

47.31 

7 35  34 

2044.67 

13.76 

51.70 

132.69 

15  56  35 

5818.72 

13.77 

270.35 

47.31 

7 35  34 

2044.67 

13.76 

51  .70 

132.69 

15  56  35 

5818.72 

13.77 

270.35 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2600.4  SGR  2261.2  SG3  132.6 
RRT  -.9803  RRF  -.9969  RTF  .9871 
SGB  3446.0  R23  .0632  *13  -.9961 

SGI  3429.4  SG2  338.8  THA  139.07 

FLIGHT  TIME  132.00 

DISTANCE  373.924 

-3.26  AZL  109.14  HCA  171.93  SMA  128.77 

1.35  A7P  71.03  TAL  198.13  TAP  10.06 

93.68  ETS  65.15  7AE  89.97  ETE  156.61 


VEL  14.953  PTH  2.70  VHP  13.525 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 
ST  2259.0  SR 
CRT  -.9965  CRS 
LSA  3046.8  MSA 
ELI  2851 .6  El2 


308.43 

308.45 

308.43 

308.45 

308.43 

308.45 


138.22 

138.22 

138.22 

138.22 

138.22 

138.22 


8 9 38 

17  33  34 
8 9 38 

17  33  34 
8 9 38 

17  33  34 


ZAC  73.59 

OPA  62-65 
PO  C$T  TIM' 

1444 .7 

5218.7 

1444.7 

5218.7 

1444.7 

5218.7 


INJ 


1744  .0 

SS 

1073.7 

.9998 

CST 

-.9980 

119.1 

SSA 

2.3 

114.8 

ALF 

142.36 

. CATE 

JUN 

16  1969 

9.1429 

VI 

30.211 

148.83 

V2 

34 . 784 

202.30 

CLP- 

'167.96 

283.50 

ECC 

2.6829 

J 2 LAT 

INJ 

2 LONG 

19.65 

46.47 

DIFFERENTIAL  CORRECTIONS 
TDE-4.9609  TRA  2.3425  TC3  -.2686  BAU  .3771 

ROE  .5597  RRA  -.5630  RC3  .0627  FAU  .00769 

FDE-1.4783  FRA  .8047  FC3  -.0651  BSP  11216 

BOE  4.9924  BRA  2.4092  6C3  .2758  FSP  -303 


MIO-COURSE  EXECUTION  A CCURACY 
SGT  3521.8  SGR  599.7  SG3  95.2 

RRT  -.9334  RRF  -.9524  RTF  .9971 
SGB  3572.5  R23  .0510  R13  -.9976 

SGI  3566.2  SG2  212-5  THA  170.94 


19.67  265.12 

19.65  46.47 

19.67  265.12 

19.65  46.47 

19.67  265.12 

ORBIT  DETERMINATION  ACCURACY 
ST  2877.5  SR  349.9  SS  1009.5 

CRT  -.9757  CRS  .9821  CST  -.9995 

LSA  3068.4  MSA  80.8  5SA  1.7 

ELI  2897.7  EL2  76.1  ALF  173.23 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  DATE  FE6  4 J 969  FUCHT  TIME  134. DO  ARRIVAL  CATE  JUN  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  379.743 

RL  147. 48  LAL  .00  UX  135.01  VL  27. 7*7  GAL  '3.07  A7L  121.69  MCA  174.7$  SMA  128.65  ECC  .1  5560  INC3I  .6882  VI  30.211 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.480  GAP  1.58  A7P  58.42  TAL  197.07  TAP  11.82  RCA  108.64  APO  148.67  V2  34.783 

RC  105.643  GL  '64.66  GP  79.84  7Al  96.26  ZAP  92.82  ET5  144.45  7AE  79.37  ETE  234.12  7 AC  66.92  E TC  280.71  ClP  106.18 

planetocentric  conic 

C3  258.785  VHL  16.087  OLA  -48.02  RAl  56.45  RAO  6571.5  VEL  19.496  PTH  3.11  VHP  21.047  OPA  57.20  RAP  265.77  ECC  5.2589 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.44 

8 6 38 

2187.88 

5.38 

56.45 

321.57 

137.79 

8 43  5 

1587.9 

1 1 .28 

51  .40 

130.56 

16  13  25 

708 . 36 

5.40 

300,62 

321 .58 

137.79 

16  25  14 

108.4 

11.29 

295 .56 

49.44 

8 6 38 

2187.88 

5.38 

56.45 

321.57 

137.79 

8 43  5 

1587,9 

1 3 .28 

51  .40 

130.56 

16  13  25 

708 . 36 

5.40 

300.62 

321 .58 

137.79 

16  25  14 

108.4 

1 3 .29 

295.56 

49.44 

8 6 38 

2187.88 

5.38 

56.45 

323  .57 

137.79 

8 43  5 

1587.9 

1 1 .28 

51  .40 

130.56 

16  13  25 

708 . 36 

5.40 

300.62 

321  .58 

137.79 

16  25  14 

108.4 

1 1 .29 

295 .56 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR6IT  DETERMINA  T ION  ACCURACY 

TOE  -.3265  TRA  2.1469  TC3  -.0074  0AU  .2724  SOT  1149.4  SGR  3434.8  SO 3 69.1  ST  362.2  SR  2748 . 1 SS  1068.4 

ROE -7.5015  RRA  4 .0259  RC3  .0784  FAU- . 00585  RRT  .6980  RRF  .9939  RTF  .7719  CRT  .5338  CRS  -.9984  CST  -.5805 

FDE-1.5795  FRA  1 .0603  FC3  .0196  BSP  11295  SG6  3622.0  R23  -.0536  R13  .9984  USA  2954.5  MSA  309.2  SSA  .8 

60E  7.5086  BRA  4.5626  BC3  .0787  FSP  -220  SGI  3532.5  SC2  800.4  THA  76.13  ELI  2755.0  El2  305.5  ALF  85.93 

LAUNCH  OATE  FEB  4 1969  FLIGHT  TIME  136.00  ARRIVAL  CATE  JUN  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  384.770 


Rl  147.48 

LAL  .00 

LOL  135.01 

VL 

27.698 

GAL  -2.72 

A7l  155.51 

HCA  176.86 

SMA 

128.52 

ECC  .15400 

INC65.5079 

VI  30.211 

■ 

RP  106.9 5 

LAP  -2.86 

LOP  313.70 

VP 

37,466 

GAP  1.60 

A7P  24 . 52 

TAL  195.15 

TAP 

12.01 

RCA  308.63 

APO  148.42 

V2  34.783 

RC  108.045  GL  -53.24 
PLANETOCENTRIC  CCNIC 

GP  59.49 

7AL 

52.89 

7AP  91.51 

ETS  171 .33 

7A£  58.57 

ETE 

259.16 

7AC  53.42 

ETC  312.86 

CLP  92.98 

C3  987.585 

VHL  31 .426 

DLA  -35.55 

RAl 

55.80 

RAO  6572,9 

VEL  33.300 

PTH  3.50 

VHP 

40.107 

DPA  40.60 

RAP  246.89 

ECCI7.2532 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

* 

67.54 

9 23  34 

2079.55 

-.23 

42.15 

326.10 

125.55 

9 

58  14 

3479.6 

4.42 

36.05 

s 

112.46 

14  51  21 

1041.10 

-.21 

324.34 

326.12 

125.55 

15 

8 42 

441  .1 

4.43 

318.23 

67.54 

9 23  34 

2079.55 

-.23 

42.15 

326.10 

125.55 

9 

58  14 

1479.6 

4.42 

36.05 

| 

112.46 

14  51  21 

1041 .10 

-.21 

324 . 34 

326,12 

125.55 

15 

8 42 

441  .1 

4.43 

318.23 

* 

67.54 

9 23  34 

20 79.55 

-.23 

42.15 

326.10 

125.55 

9 

58  14 

1479.6 

4.42 

36.05 

i 

112.46 

14  5l  21 

1041  .10 

-.21 

324.34 

326.12 

125.55 

15 

8 42 

441  .1 

4.43 

318  .23 

= 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINA TION  ACCURACV 

TOE  4.7540  TRA  -.0777  TC3  -.0688  BAU  2.9336  SGT  968.8  SGR  3167.9  SG3  56.2  ST  866.9  SR  2031.6  SS  1428.1 

R0-10.5729  RRA  9.5256  RC3  .2113  FAU-. 04846  RRT  -.7436  RRF  .9996  RTF  -.7319  CRT  -.9509  CRS  -.9999  CST  .9476 

FDE-2.1372  FRA  1.9934  FC3  .0425  BSP  9755  SG8  3312.8  R23  -.0632  RJ 3 .9980  LSA  2617.7  MSA  257.6  SSA  .4 

B0E1 1 .5925  BRA  9.5260  BC3  .2222  FSP  -172  SGI  3252.1  SG2  631.0  THA  103.32  ELI  2194.8  EL2  248.4  alf  112.39 


LAUNCH  CATE  FEB  4 1969  FLIGHT  TIME  138.00  ARRIVAL  DATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  394.623 

RL  147.48  LAL  .00  LOL  135.01  VL  27.677  GAL  -3.33  A7l  32.18  HCA  183.49  SMA  128.37  ECC  ,15950  INC57.8212  VI  30.211 

RP  108.94  LAP  -2.95  LOP  316.87  VP  37.451  GAP  2.92  A?P  147.77  TAL  198.02  TAP  21.51  RCA  107.90  APO  140.85  V2  34.704 

RC  110.446  Gl  56.28  GP  -65.64  7AL  93.82  7AP  93.24  ETS  179.92  7AE  67.37  ETE  93.75  7AC  83.09  ETC  52.93  ClP  97.09 

planetocentric  conic 


C3  790.496 

VHL  28.316 

CLA  64.08 

RAl  357.82 

RAO  6572.8 

VEL  30.196 

PTH  3.45 

VHP  34.079 

OPA  -72.77 

RAP  168.20 

ECC14 .0096 

I 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

L. 

29.77 

15  15  47 

5047.41 

-.36 

243.0! 

267.66 

25.92 

16  39  55 

4447.4 

-7.55 

239-91 

150.23 

1 16  33 

3338.65 

-.35 

100.52 

267.64 

25.92 

2 12  11 

2738.6 

-7.54 

97. 42 

r 

29.77 

15  15  47 

5047.43 

-.36 

243.01 

267.66 

25.92 

16  39  55 

4447.4 

-7.55 

239.91 

150.23 

1 16  33 

3338.65 

-.35 

100.52 

267.64 

25.92 

2 12  11 

2738.6 

-7.54 

97.4  2 

29.77 

15  15  47 

5047.41 

-.36 

243.01 

267.66 

25.92 

16  39  55 

4447.4 

-7.55 

239.91 

150.23 

1 16  33 

3338.65 

-.35 

300.52 

267,64 

25.92 

2 12  11 

2738.6 

-7.54 

97.42 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINA  T ICN  ACCURACV 

TOE-2. 8354  TRA  2.0333  TC3  -.0922  BAU  2.4252  SGT  1225.3  SGR  3389.2  SG3  58.8  ST  $44.2  SR  2953.7  SS  J752.3 

RD-14.3804  RRA  2.6295  RC3  -.2101  FAU- .03690  RRT  .8351  RRF  -.9999  RTF  -.8361  CRT  .9452  CRS  1.0000  CST  .9459 

FOE  2.8966  FRA  -.5395  FC3  .0404  BSP  11097  SGB  3603.9  R23  - .0548  R13  -.9984  LSA  3488 . 1 MSA  206.8  SSA  J.l 

BCE14.6572  BRA  3.3240  BC3  .2295  FSP  -190  SGI  3545.8  SG2  644.2  T HA  72.61  ELI  3016.1  EL2  206.0  ALF  78 . 30 

LAUNCH  CATE  FEB  4 19 69  FLIGHT  TIME  140.00  ARRIVAL  CATE  JUN  24  1969 

HELIOCENTRIC  CCNIC  OISTANCE  399.917 

RL  147.48  LAL  .00  LOL  135.03  VL  27.654  GAL  -3.02  A7L  58.76  HCA  185.87  SMA  128.22  ECC  .15900  JNC31.2436  Vi  30.211 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.436  GAP  3.00  A7P  121.11  TAL  196.33  TAP  22.21  RCA  107.83  APO  148.60  V2  34.786 

RC  112.844  GL  64,54  GP  -80.68  7AL  96.24  7AP  96.12  ETS  199.48  7AE  84.63  ETE  113.55  7AC  94.95  ETC  74.38  CLP  131.17 

PLANETOCENTRIC  CONIC 

C 3 251.687  VHL  15.865  OLA  66.37  RAL  336.69  RAO  6571.5  VEL  19.313  PTH  3.10  VHP  18.714  DPA  -74.79  RAP  101.73  ECC  5.1421 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INj  2 LONG 

27.32  13  45  51  4951,57  -6.87  24] ,95  243.65  24.01  15  822  4351.6  -14.17  239.02 

152.68  23  53  58  3225.29  -6.87  96.70  243.63  24.01  24  47  44  2625.3  -14.16  93.77 

27.32  134551  4951.57  -6.87  241 .95  243.65  24.01  15  822  4351.6  -14.17  239.02 

152.68  23  53  58  3225.29  -6.87  96.70  243.63  24.03  24  4744  2625.3  -14.16  93.77 

27.32  134551  4951.57  -6.87  24J .95  243.65  24.01  15  822  4351.6  -14.17  239.02 

152.68  23  53  58  3225.29  -6.87  96,70  243.63  24.01  24  47  44  2625.3  -14.16  93.77 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSC  EXECUTION  ACCURACV  ORBIT  DETERMINA TION  ACCURACY 

TOE  2.1285  TRA  . 5021  TC3  -.0198  BAU  .2975  SGT  892.4  SGR  3868.8  SG3  77.1  ST  780.4  SR  2637.4  SS  1058.3 

ROE-6.8783  RRA  3.3037  RC3  -.0862  FAU-.0D219  RRT  -.1642  RRF  -.9960  RTF  .2438  CRT  -.8698  CRS  .9989  CST  -.8919 

FOE  1.7335  FRA  -.7117  FC3  .0075  BSP  12499  SGB  3970.4  R23  -.0723  R13  -.9967  LSA  2923.3  MSA  372.0  SSA  1.5 

0OE  7.2002  BRA  3.3416  0C3  .0884  FSP  -252  SG]  3871,7  SG2  879.6  THA  92.29  Ell  2725.1  El2  372.7  alf  104.7] 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968  69) 


LAUNCH  DATE  FE8  A 1969 

heliocentric  CONK 

RL  147.40  LAL  .00  LOL  135.01 

RP  108.9 3 LAP  -3.12  LOP  323.20 

RC  115.239  GL  64.41  GP  -79.93 

PLANCTOCENTRIC  CONK 


flight  time  U2.00 


ARRIVAL  CATE  JUN  26  1969 


VL  27.629  GAL 
VP  37.420  GAP 
7Al  98.54  ZAP 


DISTANCE  405.733 

-2.81  A7L  69.06  HCA  188.76  SMA  128.05  ECC  .15930  INC20.9391 
3.22  A7P  110.72  TAL  195.12  TAP  23.88  RCA  107.65  APO  148.44 
99.85  ETS  276.52  7AE 


VI  30.211 
V2  34.789 


C3  119.573 

VHL 

10, 

.935 

CLA 

64.13 

RAL  333.91 

RAD  6570.2 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

29.71 

13 

40 

15 

4010.53 

-14.36 

237.05 

150.29 

23 

37 

22 

3109.31 

-14.35 

94.49 

29.71 

13 

40 

15 

4818.53 

-14.36 

237.05 

1 50.29 

23 

37 

22 

3309.31 

-14.35 

94  .49 

29.71 

13 

40 

15 

4818.53 

-14.36 

237.05 

150.29 

23 

37 

22 

3309.31 

-14.35 

94.49 

94.21  ETE  190.48  7AC  100.57  ETC  152.11  ClP-168.05 

73.37  ECC  2.9679 


PTH  2.77  VHP  12.590  CPA  -69.19  RAP 


DIFFERENTIAL  CORRECTIONS 


TCE 

4.6613 

TRA- 

■2.6447 

TC3 

-.1902 

BAU 

.3052 

ROE 

-.2867 

RRA 

.6786 

RC3 

.0163 

FAU 

.01242 

FOE 

1 .5522 

FRA 

-.7627 

FC3 

-.0900 

BSP 

13079 

BCE 

4.6702 

BRA 

2.7304 

0C3 

.1909 

FSP 

-354 

LAUNCH  CATE  FEB  4 1969 


INJ  RT  ASC 

236.79 

236.77 

236.79 

236.77 

236.79 

236.77 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  4028.3  SGR  829.5  SG3  107.2 
RRT  -.8890  RRF  -.8510  RTF  .9960 
SGB  4112.8  R23  -.0920  R13  -.99 46 
SGI  4095.8  SG2  373.6  THA  169.54 

FLIGHT  TIME  144.00 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

26.77 

15  0 34 

4218.5 

-21 .46 

233.61 

26.76 

24  29  U 

2509.3 

-21  .46 

91  .04 

26.77 

15  0 34 

4218.5 

-23  .46 

233.61 

26.76 

24  29  11 

2509.3 

-21  .46 

91  .04 

26.77 

15  0 34 

4218.5 

-21  .46 

233.61 

26.76 

24  29  11 

2509.3 

-21  .46 

91  .04 

ORBIT  DETERMINATION  ACCURACV 


ST 

2621  .7 

SR 

287.0 

SS 

933.9 

CRT 

-.7974 

CRS 

.7687 

CST 

-.9989 

LSA 

2792.1 

MSA 

178 .4 

SSA 

1 .8 

ELI 

2631 .7 

El2 

172.5 

ALF 

174 .99 

ARRIVAL  CATE  JUN  28  1969 


VL 

VP 


27.603  GAL 
37.403  GAP 


HELIOCENTRIC  CONK 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.92  LAP  -3.19  LOP  326.36 

RC  117.630  GL  62.05  GP 

planetocentric  conk 

C3  72.232  VHL  8.499  OLA  61.82  RAL  336.59  RAO  6569.4 


DISTANCE  41 J .676 

-2.62  A7L  74.20  HCA  191.79  SHA  127.87  ECC  .15988  INC15.7997  VI  3 0.211 

3.48  A7P  105.48  TAL  194.01  TAP  25.80  RCA  107.42  APO  148.31  V2  34.792 


73.63  7AL  100.38  7AP  104.03  ETS  304.48  7A£  101 .07  ETE  217.72  7AC  104.10  ETC  180.2 7 CLP-M9.35 

VEL  13.913  PTH  2.54  VHP  9.624  CPA  -63.40  RAP  59.72  ECC  2.1888 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

32.44 

13  57  29 

4697.52 

-20.57 

231 .46 

235.01 

30.29 

15 

15  47 

4097.5 

-27.42 

227.34 

147.56 

23  41  34 

3 010.12 

-20.56 

92.07 

234.99 

30.29 

24 

31  44 

2410.1 

-27.41 

87.95 

32-44 

1 3 57  29 

4697.52 

-20.57 

231 .46 

235.01 

30.29 

15 

15  47 

4097.5 

-27.42 

227.34 

147.56 

23  41  34 

5010.12 

-20.56 

92.07 

234.99 

30.29 

24 

31  44 

2410.1 

-27.41 

87.95 

32.44 

13  57  29 

4697.52 

-20.57 

231 .46 

235.01 

30.29 

15 

15  47 

4097.5 

-27.42 

227.34 

147.56 

23  41  34 

3010.12 

-20.56 

92.07 

234.99 

30.29 

24 

31  44 

2410.1 

-27,41 

87.95 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  3.4014  TRA-2.2701 
ROE  1.3363  RRA  -.5312 
FOE  1.6278  FRA  -.8398 
00 E 3.6544  BRA  2.3314  BC3 


TC3 

-.5460 

BAU 

.5586 

SGT 

4077.2 

SGR 

1221 .5 

SG3 

147.4 

ST 

2490.6 

SR 

929.2 

SS 

960.3 

RC3 

-.1910 

FAU 

.02539 

RRT 

.9688 

RRF 

.9915 

RTF 

.9896 

CRT 

.9882 

CRS 

-.99 76 

CST 

-.9964 

FC3 

-.3043 

BSP 

14823 

SGB 

4256.2 

R23 

.1123 

R13 

.9921 

LSA 

2822.8 

MSA 

146.0 

SSA 

2.2 

BC3 

.5704 

FSP 

-549 

SGI 

4246.3 

SG2 

290.7 

THA 

16.26 

ELI 

2655.1 

EL2 

133.4 

alf 

20.29 

LAUNCH  CATE  FEB  4 J 969 


flight  time  146.00 


ARRIVAL  CATE  JUN  30  1969 


GAl 

GAP 


HELIOCENTRIC  CONK 

RL  147.48  LAL  .00  LOL  135.01  VL  27. 57} 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.387 

RC  120.015  GL  59.13  GP  -67.21  7Al  101.7] 

planetocentric  conic 

C3  50.200  VHL  7.085  CLA  59.65  RAL  340.65  RAC  6568.8  VEL  13.098  PTH 


C I STANCE  417.674 

-2.43  A7l  77.25  HCA  194.88  SMA  127.68  ECC  .16061  INC12.7524  Vj  50.211 
3.75  A7P  102.34  TAL  192.89  TAP  27.76  RCA  107.1?  APO  348.19  V2  34.796 


ZAP  108.43  ETS  310.68  7AE  106.58  ETE  222.55  ZAC  106.74  ETC  386.26  ClP-144.73 


2.39  VHP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

35.03 

14  20  7 

4597.52 

-25.16 

225.90 

234.70 

33.93 

15 

36  44 

144.97 

23  51  17 

2933.37 

-25.14 

89.64 

234 .68 

33.93 

24 

40  10 

35.03 

14  20  7 

4597.52 

-25.16 

225.90 

234.70 

33.93 

15 

36  44 

144.97 

23  51  17 

2933.37 

-25.14 

09.64 

234.68 

33.93 

24 

40  10 

35.03 

14  20  7 

4597.52 

-25.16 

225.90 

234.70 

33.93 

15 

36  44 

144.97 

23  51  17 

2933.37 

-25.14 

89.64 

234.68 

33.93 

24 

40  10 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACV 

7.966  CPA  -57.80  RAP 
PC  CST  TIM  INJ 
3997.5 

2333.4 

3997.5 

2333.4 

3997.5 
2333.4 


51  .43  ECC  3 .8262 
2 LAT  INJ  2 LONG 


-31.70 
-31  .69 
-31.70 
-31  .69 
-31.70 
-31  .69 


221 .07 
84.82 
221 .07 
84  .82 
221 .07 
84  .02 


ORBIT  DETERMINATION  ACCURACV 


TOE 

2.9162 

TRA- 

■1  .8598 

TC3 

-.8700 

BAU 

.6277 

ROE 

1 .4100 

RRA 

-.5279 

RC3 

-.3434 

FAU 

.03410 

FOE 

1 .8320 

FRA 

-.8169 

FC3 

- . 5880 

BSP 

13240 

BOE 

3.2426 

BRA 

1 .9332 

BC3 

.9353 

FSP 

-603 

RRT  .9683  RRF 
SGB  4266.7  R23 
SGI  4252.1  SG2 


LAUNCH  DATE  FEB  4 1969 


1 505 . 1 

SO  3 

105.3 

ST 

2521  .9 

SR 

1 174  .4 

SS 

1054 .9 

.9942 

RTF 

.9826 

CRT 

.9896 

CRS 

-.9991 

CST 

-.9947 

.1411 

R13 

.9873 

LSA 

2970.3 

MSA 

17 1 .5 

SSA 

2.9 

353  .2 

THA 

20.20 

ELI 

2 777.7 

El2 

153.5 

alf 

24  .82 

140.00 

ARRIVAL 

CATE 

JUL 

2 1969 

HELIOCENTRIC  CONK 
RL  147.48  LAL  .00  LOL  135.01 
RP  108.89  LAP  -3.30  LCP  332.70 


VL  27.546  GAL 
VP  37.370  GAP 

RC  122.394  GL  56.15  GP  -61.22  7AL  102.58  ZAP  112.89  ETS  312.76  7A£ 

planetocentric  conic 

C3  38.124  VHL  6.174  OLA  57.66  RAL  344.94  RAD  6568.5  VEL  12.629  PTH 


DISTANCE  423.678 

2.24  A7L  79.26  HCA  197.99  SMA  127.49  ECC  .16349  INClO.7362  VI  30.211 

4.02  A7P  100.22  TAL  191.76  TAP  29.75  RCA  106.90  APO  148.07  V2  34 .800 

Jl. U ETE  222.60  ZAC  108.89  ETC  187.79  CLP-143. 89 


2.29  VHP  6.960  OPA  -52.42  RAP  45.88  ECC  1.6274 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

37.42 

14  43  26 

4536.44 

-28.37 

220.65 

234.96 

37.44 

15  58  42 

3916.4 

-34.60 

215.17 

142.58 

0 6 9 

2876.05 

-20.36 

07.41 

234.94 

37.43 

0 54  5 

2276.0 

-34.58 

K') 

X 

37.42 

14  43  26 

4516.44 

-28.37 

220. 65 

234.96 

37.44 

15  58  42 

3916.4 

-34.60 

215.17 

142.58 

0 6 9 

2876.05 

-28.36 

07.41 

234.94 

37.  <3 

0 54  5 

2276.0 

-34.58 

81  .93 

37.42 

14  43  26 

4516.44 

-28.37 

220.65 

234.96 

37.44 

15  58  42 

3916.4 

-34.60 

215.17 

142.50 

0 6 9 

2876.05 

-20.36 

07.41 

234.94 

37.43 

0 54  5 

2276.0 

-34.58 

81  .93 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE 

2.6438 

TRA- 1 .6314 

TC3- 

-1  .2735 

BAU 

.6950 

ROE 

1 .2728 

RRA  -.4434 

RC3 

-.4077 

FAU 

.04385 

FOE 

1 .9745 

FRA  -.0005 

FC3 

-.9957 

BSP 

1 3551 

BOE 

2.9342 

BRA  1 .6905 

BC3 

J . 3637 

FSP 

-745 

SGT  4062.1  SGR 
RRT  .9671  RRT 
SGB  4341 .7  R23 
SCI  4326.2  SG2 


532.7 

SG3 

225.3 

ST 

2596.5 

SR 

1203.6 

SS 

1130.2 

.9941 

RTF 

.9701 

CRT 

.9902 

CRS 

-.9995 

CST 

-.9940 

.1590 

R13 

.9835 

LSA 

307J  .8 

MSA 

176.9 

SSA 

3.6 

366.0 

THA 

20.20 

Eli 

2857.8 

EL2 

152.9 

alf 

24.73 

1531 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FE6  4 1969 


FLIGHT  TIME  150.00 


ARRIVAL  CATE  JUL  4 J969 


HELIOCENTRIC  CONIC 


DISTANCE  429.681 


RL  147.48 

LAL  .00 

LOL  135.01 

VL  27.516 

GAL  -2.04 

A7l  80.70 

HCA 

201 .12 

SMA 

127.28 

ECC  .16248 

INC  9.2992 

V] 

30 . 2 11 

RP  108.88 

LAP  -3.34 

LOP  335.87 

VP  37.353 

GAP  4.29 

A7P  98.68 

tal 

190.61 

TAP 

31  .73 

RCA  106.60 

APO  147.97 

V2 

34 .805 

RC  124.766 

GL  53.27 

GP  -55.72 

7 Al  103.00 

ZAP  117.25 

ETS  313.70 

7AE 

114.94 

ETE 

221 .19 

ZAC  110.76 

ETC  187.91 

CLP 

-144 .39 

PLANETOCENTRIC  CONIC 

C3  30.738 

VHL  5.544 

DLA  55.88 

RAl  349.17 

RAD  6568-2 

VEL  12.333 

PTH 

2.22 

VHP 

6.324 

CPA  -47.32 

RAP  42.03 

ECC 

1 .5059 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.58 

15  6 9 

4450.34 

-30.58 

215.85 

235.59 

40.65 

16 

20  19 

3850.3 

-36.49 

209.79 

140.4? 

0 17  11 

2833.51 

-30.57 

85.44 

235.57 

40.65 

1 

4 25 

2233.5 

-36.48 

79.38 

39.58 

15  6 9 

4450.34 

-30.58 

215.85 

235.59 

40.65 

16 

20  19 

3850.3 

-36.49 

209.79 

140.42 

0 17  11 

2833.51 

-30.57 

85.44 

235.57 

40.65 

I 

4 25 

2233.5 

-36.48 

79.38 

39.58 

15  6 9 

4450.34 

-30.58 

215.85 

235.59 

40.65 

16 

20  19 

3850.3 

-36.49 

209.79 

140.42' 

0 17  U 

2833.51 

-30.57 

85.44 

235.57 

40.65 

1 

4 25 

2233.5 

-36.48 

79.38 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4834  TRA-I.4560  TC3-I .7068 
ROE  1. 1 119  RRA  - . 3483  RC3  -.5932 
FOE  2.0689  FRA  -.7472  FC3-1.47J4 
60E  2.7209  6RA  1.497]  8C3  1.8069 


8AU  .7425 
FAU  .05224 
BSP  13857 
F$P  -873 


MI0-CCUR3E  EXECUTION  ACCURACY 
SGT  4167.2  SGR  1471.4  SG3  261 .0 

RRT  ,9648  RRF  .9928  RTF  .9744 

SG0  4419.4  R23  ,1725  Rl 3 .9797 

SGI  4404.2  SG2  366.1  THA  18.95 


ORBIT  DETERMINA 
ST  2690.3  SR 
CRT  .9905  CRS 
LSA  3159.1  MSA 
ELI  2928. I EL2 


TION  ACCURACY 
1165.2  SS  1190.0 
-.9997  CST  -.9936 
178.3  SSA  4.3 
147.2  ALF  23.28 


LAUNCH  DATE  FE6  4 1 969 


FLIGHT  TIME  152.00 


ARRIVAL  CATE  JUL  6 1969 


HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127,128  GL  50.56  GP  -50.73 

PLANETOCENTRIC  CONIC 
C3  25.857  VHL  5.085  DLA  54.31 


VL  27.486 
VP  37.335 
7AL  103.03 


DISTANCE  435.680 

GAL  -1.83  A7L  81.78  HCA  204.25  SMA  127,08  ECC  .16359  INC  8.2185  VJ  30.211 

GAP  4.57  A7P  97,50  TAL  189.4 3 TAP  33.69  RCA  106.29  APO  147.87  V2  34.811 

7AP  121.43  ETS  314.27  7A£  118.05  ETE  219.02  7AC  112.45  ETC  187.52  CLP-145.45 


RAl  353.29  RAO  6568.0  VEL  12-134  PTH  2.17  VHP  5.914  CPA  -42.53  RAP  39.36  ECC  1.4255 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

41  .50 

15  28  0 

4395.77 

-32.09 

211.55 

236.53 

43.52 

16  41  15 

3795.8 

-37.7) 

205  .01 

1 38 . 50 

0 28  10 

2801 .84 

-32.08 

83.76 

236.51 

43.51 

1 14  52 

2201  .8 

'37.69 

77. 22 

41  .50 

15  28  0 

4395.77 

-32.09 

211  .55 

236,53 

43.52 

16  41  15 

3795.8 

-37.71 

205.01 

1 38 . 50 

0 28  10 

2801 .84 

-32.08 

83,76 

236.51 

43.51 

1 14  52 

2201  .8 

-37.69 

77.22 

4]  .50 

15  28  0 

4395.77 

-32.09 

211.55 

236.53 

43.52 

16  41  15 

3795.8 

-37.71 

205.01 

138.50 

0 28  10 

2801  .84 

-32.08 

83.76 

236.51 

43.51 

1 14  52 

2201  .8 

-37.69 

77,22 

0 I FFERENT I AL  CORRECTIONS 
TOE  2.3809  TRA-J .3026  TC3-2.1526  8AU  .7781 

ROE  .9689  RRA  - .2619  RC3  -.6580  FAU  .05875 

FOE  2.1143  FRA  -.6565  FC3-1 ,9670  BSP  14100 

BOE  2.5705  BRA  1.3287  0C3  2.2509  FSP  -976 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  4 280.1  SGR 
RRT  .9616  RRF 
SG6  4496.1  R23 
SGI  4481 .6  SG2 


ORBIT  DETERMINATION  ACCURACY 


1376.8 

5G3 

290.2 

ST 

2787.6 

SR 

1102,4 

55 

1233.1 

.9905 

RTF 

.9710 

CRT 

.9907 

CRS 

-.9998 

CST 

.9933 

.1825 

Rl  3 

.9758 

LSA 

3236.5 

MSA 

178  .2 

SSA 

5.2 

360.9 

THA 

17.30 

ELI 

2994.4 

EL2 

139.3 

AlF 

21  ,44 

LAUNCH  CATE  FEB  4 1969 


FLIGHT  TIME  154.00 


ARRIVAL  CATE  JUL  8 1969 


HELIOCENTRIC  CONIC 

RL  147.48  LAL  .00  tOt  135.01  VL  27.454 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37.318 

RC  129.481  GL  48.01  GP  -46.24  7AL  102.70 

PLANETOCENTRIC  CONIC 


01  STANCE  441  .670 

GAL  -1.61  A7L  82.63  HCA  207.40  SMA  126.87  ECC  .16482  INC  7.3723  Vl  30.211 
GAP  4.84  A7P  96.55  TAL  188.22  TAP  35.62  RCA  105.96  APO  147.78  V2  34.0JS 
7/P  125.35  ETS  314.73  7AE  120.57  ETE  216.56  7AC  114.04  ETC  186.9?  ClP-146.77 


C3  22.444 

VHL 

4 

.738 

OLA  52.93 

RAl  357.30 

RAC  6567.9 

VEL  11.993 

PTH  2.14 

VHP 

5, 

.653 

CPA  -38.09 

RAP  37.54  ECC  1 .3694 

LNCH  A7MTH 

LNCH  ’ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

JNJ  2 LAT  INJ  2 LONG 

43.22 

15 

49 

0 

4350,16 

-33.12 

207.73 

237.79 

46.03 

17 

1 

30 

3750.2 

-38.46  200.80 

136.78 

0 

39 

11 

2778708 

'33.10 

82.36 

237,77 

46.03 

1 

25 

29 

2178.1 

-38.45  75.43 

43.22 

15 

49 

0 

4350.16 

-33.12 

207.73 

237.79 

46.03 

17 

1 

30 

3750.2 

-38.46  200.80 

136.78 

0 

39 

11 

2778 ,08 

-33.10 

82.36 

237.77 

46.03 

1 

25 

29 

2178.1 

-38.45  75.43 

43.22 

15 

49 

0 

4350.16 

-33.12 

207.73 

237.79 

46.03 

17 

1 

30 

3750.2 

-38.46  200.80 

136.78 

0 

39 

11 

2778.08 

-33.10 

82.36 

237.77 

46.03 

1 

25 

29 

2178.1 

-38.45  75.43 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.3070 

TRA-1 .1638 

TC3-2.6085 

BAU 

.8097 

scr 

4398.3 

SGR 

1274  .6 

SG3 

312.6 

ST 

2877.6 

SR 

1030.9 

SS 

1257.8 

ROE 

.8469 

RRA  -.1911 

RC3  -.6909 

FAU 

.06352 

RRT 

.9580 

RRF 

.9870 

RTF 

.9678 

CRT 

.9910 

CRS 

-.9998 

CST 

-.9930 

FOE 

2.1112 

FRA  -.5427 

FC3-2 .4501 

BSP 

14388 

SGB 

4579.2 

R23 

.1876 

Rl  3 

.9721 

LSA 

3300.6 

MSA 

177.1 

SSA 

6.2 

BOE 

2.4575 

BRA  1.1 794 

8C3  2.6984 

FSP 

-1057 

SGI 

4565,7 

SG2 

352.0 

THA 

15.6! 

ELI 

3053.9 

El2 

130.1 

ALF 

19.58 

LAUNCH  OATE  FEB  4 1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  JUL  10  1969 


HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.82  LAP  -3.39  LOP  345.38 

RC  131.823  GL  45.62  GP  -4 2.24 

PLAIC TOCEN TR I C CONIC 
C3  19.957  VHL  4.467  OLA  51.71 


VL  27.421 
VP  37.301 
7AL  102.04 


OISTANCE  447,649 

GAL  -1.39  A7L  83.31  HCA  210.55  SMA  126.65  ECC  .JS6I6  INC  6.6882  Vl  30.211 

GAP  5.11  A7P  95.77  TAL  186.99  TAP  37.54  RCA  105.61  APO  J47.69  V2  34.825 

7AP  128.99  ETS  3J5.15  7AE  122.57  ETE  214.02  7AC  115,57  ETC  186.28  CLP-148.I9 


RAL  1.25  RAO  6567.8  VEL  11.889  PTH  2.11  VHP  5.494  OPA  -34.01  RAP  36.37  ECC  1.3284 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

44.74 

16 

9 22 

4311 .57 

-33.80 

204.35 

239.36 

48.22 

17  21 

14 

37J1  .6 

-38.90 

197.11 

135.26 

0 

50  20 

2760.21 

-33.79 

81  .21 

239.34 

48.21 

1 36 

21 

2160.2 

-38,89 

73.96 

44.74 

16 

9 22 

4311 .57 

-33.80 

204.35 

239.36 

40.22 

17  21 

14 

3711  .6 

-38.90 

2 97.1  1 

135.26 

0 

50  20 

2760.21 

-33.79 

81 .21 

239.34 

48.21 

1 36 

21 

2160.2 

-38.89 

73.96 

44.74 

16 

9 22 

4311 .57 

-33.80 

204.35 

239.36 

48.22 

17  2J 

14 

3711  .6 

-38.90 

197.1  1 

135.26 

0 

50  20 

2760.21 

-33.79 

81  .21 

239.34 

48.21 

1 36 

21 

2160.2 

-38.89 

73.96 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.2533 

TRA- 

-1.0303 

TC3'3 .0624 

BAU  .8379 

SGT 

4515.0  SGR 

1174.6  SG3 

328.3 

ST  2961  .0 

SR  960.9 

SS 

1267.9 

ROE  .746 2 

RRA 

-.1337  RC3  -.6964 

FAU  .06652 

RRT 

,9538  RRF 

.9822  RTF 

.9650 

CRT  .9914 

CRS  -.9999 

CST 

-.9926 

FOE  2.0719 

FRA 

'.4126  FC3-2.8056 

BSP  14687 

SGB 

4665.3  R23 

.1879  R13 

.9686 

LSA  3356.7 

MSA  175.4 

SSA 

7.2 

BOE  2.3736 

BRA 

1.0389  0C3  3.1406 

FSP  -1113 

SGI 

4652.7  SG2 

342.4  THA 

14.01 

ELI  3110.7 

EL2  120.0 

alf 

17.86 

1532 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATC  FEB  * 1969 

HELIOCENTRIC  CONIC 
RL  147.46  LAL  .00  LOL  135.01 

RP  106.79  LAP  -3.39  LOP  348.56 

RC  134.153  GL  43.35  GP  -38.69 

PlANETOCENTRIC  CONIC 
C3  18.088  VHL  4.?53  CLA  50.63  RAL 


flight  time  i58.oo 


arrival  cate  JUL  1 2 1969 


VL  27.388 
VP  37.284 
7AL  101.08 


DISTANCE  453.616 

GAL  -1.15  AZL  83.88  HCA  213.70  SMA  126.43  ECC  .16762  INC  6.1206  Vi  30.211 

GAP  5.38  A7P  95.10  TAL  185.72  TAP  39.42  RCA  105.24  APO  3 47.62  V2  34.833 

7AP  132.35  ETS  315.56  7AE  124.13  ETE  211.53  7 AC  117.09  ETC  185.65  ClP-149.65 


LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

46.10 

16 

29 

16 

4278.59 

-34.25 

201 .30 

133.90 

1 

1 

45 

2746.84 

-34.23 

80.20 

46.10 

16 

29 

16 

4278.59 

-34.25 

201 .30 

133.90 

1 

1 

45 

2746.04 

-34.23 

80.28 

46.10 

16 

29 

16 

4270.59 

-34.25 

201 .30 

133.90 

1 

1 

45 

2746.84 

-34.23 

00.20 

5.18  RAO  6567.7  VEL  11.810  PTH  2.09  VHP  5.408 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


241.23 

241.22 

241 .23 

241 .22 

241 .23 
241 .22 


50.12 

50.11 

50.12 

50.11 

50.12 
50.11 


differential  corrections 

TOE  2.2140  TRA  -.8954  TC3-3.5036 
ROE  .6643  RRA  -.0868  RC3  -.6799 
FOE  2.0072  FRA  -.2712  FC3-3.2484 
0OE  2.3117  BRA  .8996  BC3  3.5689 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.40  LAL  *00  LOL  135.01 
RP  108.77  LAP  -3.38  LOP  351.74 
RC  136.471  GL  41.19  GP  -35.54 
PLANETOCENTRIC  CONIC 


BAU  .8631 
FAU  .06787 
BSP  14897 
FSP  -1138 


SGT  4625.5  SCR  1081.3  SG3 
RRT  .9484  RRF  .9757  RTF 
SGB  4750.2  R23  .1041  R13 

SGI  4730.4  SG2  334.0  THA 

FLIGHT  TIME  160.00 


17  40  35 
1 47  32 
17  40  35 
1 47  32 
17  40  35 
1 47  32 
1CV 

337.7 

.9622 

.9652 

12.56 


DPA  -30.27  RAP  35,70  ECC  1.2977 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3678.6  -39.13  193.86^ 

2146.8  -39.12  72.78 

3678.6  -39.13  193.88 

2146.8  -39.12  72.78 

3678.6  -39.13  193.88 

2146.8  -39.12  72.78 

ORBIT  DETERMINATION  ACCURACY 
ST  3038.3  SR  896.8  SS  1266.6 

CRT  .9919  CRS  -.9999  CST  -.9922 

LSA  3407.3  MSA  173.7  SSA  8.2 

ELI  3166.0  El2  109.5  AlF  16.34 

ARRIVAL  DATE  JUL  14  1969 


DISTANCE  459.573 

VL  27.354  GAL  -.90  A7L  04.36  HCA  216.86  SMA  126.21 

VP  37.267  GAP  5.66  AZP  94.52  TAL  184.43  TAP  41.29 

ZAL  99.85  7AP  135.43  ETS  315.94  7AE  125.35  ETE  209.16 


ECC  .16922  INC  5.6394  Vl  30.211 
RCA  104.85  APO  147.57  V2  34.841 
7AC  118.62  ETC  185.05  ClP-151.11 


C3  16.655 

VHL  4.081 

OLA  49.67 

RAL  9.11 

RAO  6567.7 

VEL  11.749 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

47.33 

16  40  53 

4250.20 

-34.52 

190.75 

243.40 

132.67 

1 13  31 

2737.00 

-34.51 

79.54 

243.39 

47.33 

16  40  53 

4250.20 

-34.52 

190.75 

243.40 

132.67 

1 13  31 

2737.00 

-34.51 

79.54 

243.39 

47.33 

16  40  53 

4250.20 

-34.52 

190.75 

243.40 

132.67 

1 13  31 

2737.00 

-34.51 

79.54 

243.39 

2.07  VHP  5.374  CPA  -26.85  RAP  35.43  ECC  1.2741 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51.77 

17  59  43 

3650.2 

-39.20 

191 .05 

51.76 

1 59  8 

2137.0 

-39.19 

71  .85 

51.77 

17  59  43 

3650.2 

-39.20 

191 .05 

51 .76 

1 59  8 

2137.0 

-39.19 

7i  .85 

51  .77 

17  59  43 

3650.2 

-39.20 

191 .05 

51  .76 

1 59  8 

2137.0 

-39.19 

7i  .85 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1805  TRA  -.7627  TC3-3.9393  BAU  .8891 

ROE  .5960  RRA  - .0507  RC3  -.6531  FAU  .06824 

FOE  1.9203  FRA  -.1329  FC3-3.5472  BSP  15259 

BDE  2.2607  BRA  .7644  BC3  3.9931  FSP  -1162 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4737.9  SGR 
RRT  ,9424  RRF 
SGB  4042.1  R23 
SGI  4031.0  SG2 


CRBl T DETERMINATION  ACCURACV 


999.2 

SG3 

342.7 

ST 

3102.9 

SR 

838.7 

SS 

1253.1 

.9674 

RTF 

.9599 

CRT 

.9926 

CRS 

-.9999 

CST 

-.9917 

.1747 

R13 

.9623 

LSA 

3445.6 

MSA 

1 71  .2 

SSA 

9.3 

327.0 

THA 

11 .29 

ELI 

3212.7 

El2 

98.5 

ALF 

15.03 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  100.74  LAP  -3.36  ICP  354.91 

RC  138.775  GL  39.12  GP  -32.76 

PLANETOCENTRIC  CONIC 
C3  15.542  VHL  3.942 

LNCH  A7MTH  LNCH  TIME 
48.45  17  8 23 

131  .55  1 25  38 

48.45  17  8 23 

131 .55  J 25  38 

48.45  17  8 23 

131  .55  1 25  38 

DIFFERENTIAL  CORRECTIONS 
TCE  2.1490  TRA  -.6279  TC3-4.3558 
-.0224  RC3  -.6168 
.0008  FC3-3.7665 
.6283  BC3  4.3993 


FLIGHT  time  162.00 


01  STANCE  465.516 

VL  27.320  GAL  -.64  A7L  84 . 78  HCA  220.02  SMA  125.99 
VP  37.250  GAP  5.93  A7P  94.01  TAL  183.11  TAP  43.13 
7AL  98.37  ZAP  138.26  ETS  316.29  7AE  126.28  ETE  206.96 


ARRIVAL  CATE  JUL  16  1969 


ECC  .17094  INC  5.2243  VJ  30.211 
RCA  104.45  APO  147.52  V2  34.850 
ZAC  120.17  ETC  184.52  ClP-152.54 


CLA  40.79 

RAL  13.07 

RAC  6567.6 

VEL  11  .702 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4225.59 

-34.65 

196.41 

245.84 

2730.15 

-34  .64 

78.98 

245.83 

4225.59 

-34.65 

196.41 

245.84 

2730.15 

-34.64 

78.98 

245.83 

4225.59 

-34.65 

196.41 

245.84 

2730.15 

-34.64 

70.90 

245.83 

PTH  2.06  VHP  5.380  CPA 
INJ  A7MTH  INJ  TIME  PC 
53.21  18  18  49 

53.20  2 11  8 

53.21  18  18  49 

53.20  2 11  8 

53.21  18  18  49 

53.20  2 11  0 


-23.71  RAP  35.50  ECC  I .2558 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3625.6 

-39.1 7 

188.56 

2130.2 

-39.16 

71.13 

3625.6 

-39.17 

188.56 

2130.2 

-39.16 

71.13 

3625.6 

-39.17 

188 .56 

2130.2 

-39.16 

71  .13 

RCE  .5410  RRA 
FOE  1 .8167  FRA 
BCE  2.2160  BRA 


BAU  .9141 
FAU  .06762 
BSP  15613 
FSP  -1169 


SGT  4844.4  SGR 
RRT  .9352  RRF 
SGB  4932.1  R23 
SGI  4921.6  SG2 


925.0  SG3 
.9560  RTF 
.1605  R13 
322.7  THA 


343.3 

.9581 

.9600 

10.18 


ORBIT  DETERMINA 
ST  3152.4  SR 
CRT  .9935  CRS 
LSA  3469.3  MSA 
ELI  3247.9  El2 


TION  ACCURACV 
786.5  SS  1227.9 
-.9997  CST  -.9912 
168.2  SSA  10.4 
87.0  AlF  13.93 


LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CCNIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  108.71  LAP  -3.32  LOP  358.09 

RC  141.067  GL  37.11  GP  -30.30 

PLANETOCENTRIC  CCNIC 
C3  14.676  VHL  3.831 

LNCH  A7MTH  LNCH  TIME 
49.49  17  27  56 

130.51  1 38  6 

49.49  17  27  56 

130.51  1 38  6 

49.49  17  27  56 

130.51  1 38  6 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1239  TRA  -.4858  TC3-4.7393 

RCE  .4971  RRA  .0012  RC3  -.5731 

FOE  1.7113  FRA  .1326  FC3-3.8997 

BCE  2.1813  BRA  .4858  BC3  4.7738 


FLIGHT  TIME  164.00 


ARRIVAL  CATE  JUL  18  3969 


DISTANCE  471 .445 

VL  27.286  GAL  -.37  A7L  85.14  HCA  223.19  SMA  125.76  ECC  .17 281  INC  4.8598  Vi  30.213 
VP  37.234  GAP  6.21  AZP  93.55  TAL  101.77  TAP  44.96  RCA  104  .03  APO  147.49  V2  34.860 
ZAL  96.66  ZAP  140.85  ETS  316.59  7AE  126.98  ETE  204.94  ZAC  121.77  ETC  184.03  ClP-153.93 


OLA  47.98 

RAL  17.09 

RAO  6567.6 

VEL  11.665 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4204.07 

-34.67 

194.31 

248.56 

2725.96 

-34.66 

78.58 

240.55 

4Z04 .07 

-34.67 

194.31 

240.56 

2725.96 

-34.66 

70.50 

240.55 

4204.07 

-34.67 

194.31 

240.56 

2725.96 

-34.66 

70.50 

240.55 

PTH  2.05  VHP  5.416 
INJ  AZMTH  INJ  TIME 


BAU  .9366 
FAU  .06611 
BSP  15871 
FSP  -1154 


54.47 

54.46 

54.47 

54.46 

54.47 
54.46 

MID-COURSE  EXECUTION  ACCURACV 
SGT  4945.1  SGR 
RRT  .9259  RRF 
SGB  5019.9  R23 
SGI  5009.6  SG2 


10  38  0 
2 23  32 
10  38  0 
2 23  32 
10  38  0 
2 23  32 


063.5 

SG3 

340.9 

.9439 

RTF 

.9563 

.1449 

R13 

.9579 

322.1 

THA 

9.22 

CPA  -20.84  RAP  35.83  ECC  1.2415 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3604.1  -39.04  186.34 

2126.0  -39.03  70.62 

3604.1  -39.04  186.34 

2126.0  -39.03  70.62 

3604.1  -39.04  J 86 . 34 

2126.0  -39.03  70.62 

ORBIT  DETERMINATION  ACCURACV 
ST  3195.1  SR  743.6  SS  1199.2 

CRT  .9945  CRS  -.9993  CST  -.9907 

LSA  3488.0  MSA  165.6  SSA  11.5 

ELI  3279.6  EL2  75.5  AlF  13.04 


1533 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4,  1968-69  » 


LAUNCH  OATC  FE0  4 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  J66.00 
CISTANCE  477.360 


ARRIVAL  CATE  JUL  20  1969 


RL  147.40 

LAL 

.00 

ia  135.01 

VL  27.250 

gal  -.09 

A7L  85.46 

HCA  226.36 

SMA 

125.53 

ECC  .17403 

INC 

4.5359 

Vl 

30.211 

RP  108.68 

LAP 

-3.28 

LOP  1.27 

VP  37.217 

GAP  6.49 

A7P  93.13 

TAL  180.40 

TAP 

46.76 

RCA  103.58 

APO 

147.48 

V2 

34 .070 

RC  143.344 

GL 

35.16 

GP  -20.13 

7Al  94.73 

7AP  143.24 

ETS  316.82 

7AE  127.51 

ETE 

203.12 

7AC  123.40 

ETC 

103.59 

CLP 

-155.29 

PLANETOCENTRIC  CONIC 

C3  14.007 

VHL 

3.743 

CLA  47.22 

RAl  21.15 

RAD  6567.6 

VEL  11.636 

PTH  2.04 

VHP 

5. 

477 

CPA  -18.20 

RAP 

36.40 

ECC 

1 .2305 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

50.50 

17 

4 7 39 

4105.12 

-34 .59 

192.40 

251  .51 

55.59 

10 

57 

24 

3585.1 

- 

38.82 

104.35 

129.50 

1 

50  51 

2724 . 30 

-34.50 

70.35 

251 .50 

55.58 

2 

36 

15 

2124.3 

- 

30.81 

70.30 

50.50 

17 

4 7 39 

4105.12 

-34.59 

192.40 

251 .51 

55.59 

18 

57 

24 

3585.1 

- 

30.82 

184.35 

129.50 

1 

50  53 

2724.30 

-34.50 

70.35 

251 .50 

55.58 

2 

36 

15 

2124.3 

- 

38.01 

70.30 

50.50 

17 

47  39 

4105.12 

-34.59 

192.40 

253.51 

55.59 

18 

57 

24 

3505.1 

- 

38.02 

104.35 

129.50 

1 

50  51 

2724.30 

-34.50 

78.35 

251  .50 

55.58 

2 

36 

15 

2124 .3 

- 

30.01 

70.30 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0875 

TRA 

-.3498 

TC3-5.1I06 

BAU  .9630 

SGT  5051.2  SCR  809.1  SC 3 336.4 

ST  5206.6 

SR 

701  .3 

SS 

1151  .3 

ROE  .4580 

RRA 

.0158 

RC3  -.5374 

FAU  .06401 

RRT  . 

,9105  RRF  , 

,9288  RTF 

.9570 

CRT  .9959 

CRS 

-.9985 

CST 

-.9903 

FOE  1.5846 

FRA 

.2363 

FC3-4 .0059 

BSP  16375 

SG6  5115.6  R23  . 

, 1 1 72  Rl  3 , 

.9581 

LSA  3474,0 

MSA 

159.1 

SSA 

12.7 

BOE  2.1372 

BRA 

.3502 

BC3  5.3460 

FSP  -1166 

SGI  5105.8  SG2  316.6  THA 

8.40 

ELI  3281.0 

El2 

62.3 

Alf 

12.29 

LAUNCH  DATE  FEB  4 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  160.00 


DISTANCE  403.^60 


ARRIVAL  DATE  JUL  22  19 69 


RL  147.48 

LAL 

.00 

La  135.01 

VL  27.215 

GAL  .21 

A7L  85.76 

HCA 

229.53 

SMA 

125 

.30 

ECC  .17700 

INC  4.2443 

Vl 

30.21  1 

RP  108.65 

LAP 

-3.23 

LOP  4.46 

VP  37.201 

GAP  6.77 

A7P  92.76 

TAL 

179.02 

TAP 

40 

.55 

RCA  103.12 

APO  147.40 

V2 

34.000 

RC  145.608 

GL 

33.24 

GP  -26.20 

7AL  92.62 

7AP  145.44 

ETS  316.90 

7AE 

127.90 

ETE 

201 

.46 

7AC  125.09 

ETC  103.19 

CLP 

-156.60 

planetocentric  conic 

C3  13.505 

VHL 

3.675 

DLA  46.47 

RAl  25,28 

RAO  6567.5 

£ 

PTH 

2.04 

VHP 

5. 

558 

CPA  -15.77 

RAP  37.16 

ECC 

l .2223 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .48 

18 

7 37 

4168.26 

-34.41 

190.65 

254.70 

56.60 

29 

17 

6 

3560.3 

-30.52 

102.53 

128.52 

2 

3 47 

2725.17 

-34.40 

70.29 

254.69 

56.59 

2 

49 

12 

2125.2 

-30.51 

70.17 

51  .48 

18 

7 37 

4168.26 

-34.41 

190.65 

254,70 

56.60 

19 

17 

6 

3560.3 

-30.52 

102.53 

128.52 

2 

3 47 

2725.17 

-34.40 

78,29 

254.69 

56.59 

2 

49 

12 

2125.2 

-30.53 

70.17 

51  .48 

18 

7 37 

4168.26 

-34.41 

190.65 

254.70 

56.60 

19 

17 

6 

3568.3 

-30.52 

102-53 

128.52 

2 

3 47 

2725.17 

-34.40 

70.29 

254.69 

56.59 

2 49 

12 

2125.2 

-30.51 

70.17 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0889  TRA  -.1844  TC3-5.4058  BAU  .97 98 

ROC  .4334  RRA  .0370  RC3  -.4803  FAU  .06161 

FDC  1.4908  FRA  .3761  FC3-3.9495  BSP  16434 

BO£  2.1138  BRA  .1880  BC 3 5.4271  FSP  -1102 


MID- COURSE  EXECUTION  ACCURACY 
SCT  5134.7  SGR  766.9  SG3  329.6 

RRT  .9008  RRF  .9114  RTF  .9534 

SG8  5191.7  R23  .1129  Ri 3 .9544 

SCI  5161.1  SG2  330.1  THA  7.69 


ORBIT  DETERMINATION  ACCURACY 
ST  3230.3  SR  676.2  SS  1123.7 

CRT  .9969  CRS  -.9972  CST  -.9890 

LSA  3482.6  MSA  161.8  SSA  13.0 

ELI  3300.0  El2  52.1  Alf  11.79 


LAUNCH  CATE  FEB  4 3969 


flight  time  j7d.oo 


ARRIVAL  cate  JUL  24  1969 


HELIOCENTRIC  CONIC 
RL  147,48  LAL  .00  LOL  135.01 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147.857  GL  31.34  CP  -24.49 

planetocentric  CONIC 
C3  13.146  VHL  3.626  CtA  45.71 


CISTANCE  409.145 

vl  27.179  GAt  .52  A7L  86.02  HCA  232.70  SMA  125.07  ECC  .17934  IhC  5.9709  VI  30.211 

VP  37.105  GAP  7.06  A7P  92.4]  TAl  177.62  TAP  50.32  RCA  102.64  APO  147.50  V2  34.891 

7AL  90.34  7AP  147.46  ETS  3l 7 . 06  7AE  128.20  ETE  199.99  7AC  126.83  ETC  182.82  ClP-157,88 

RAl  29.46  RAC  6567.5  VEL  11.599  PTH  2.03  VHP  5.656  CPA  -13.51  RAP  38.09  ECC  1.2164 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.48 

18  27  56 

4153.11 

-34.13 

169.01 

258.08 

57.52 

19 

37  9 

3553.1 

-38.13 

100.84 

127.52 

2 16  4g 

2720.63 

-34.12 

70.40 

258.07 

57.51 

3 

2 17 

2120.6 

-38.32 

70.23 

52.40 

18  27  56 

4153.11 

-34.13 

189.01 

250.00 

57.52 

19 

37  9 

3553.1 

-38 . 1 3 

100.84 

127.52 

2 16  48 

2728.63 

-34 .12 

70.40 

250.07 

57.51 

3 

2 17 

2128.6 

-38.12 

70.23 

52.48 

18  27  56 

4353.11 

-34.13 

189.01 

258.08 

57.52 

19 

37  9 

3553.3 

-38.1  3 

180.84 

127.52 

2 16  48 

2720.63 

-34.12 

78.40 

250.07 

57.53 

3 

2 17 

2128.6 

-38.12 

70.23 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

2.0352 

TRA 

-.0247 

TC3-5.6794 

BAU 

1 .0011 

SGT 

5225.7 

SGR 

730.5 

SG3 

322.0 

ST 

3218.5 

SR 

649.0 

SS 

1075 .4 

ROE 

.4101 

RRA 

.0500 

RC3  -.4381 

FAU 

.05915 

RRT 

.0070 

RRF 

.0923 

RTF 

.9532 

CRT 

.9901 

CRS 

-.9950 

CST 

- .9881 

FOE 

1.3762 

FRA 

.4008 

FC3-3.0956 

BSP 

16725 

see 

5276,5 

R23 

.0938 

Rl  3 

.9540 

LSA 

3451  .2 

MSA 

1 59.0 

SSA 

15.0 

BOE 

2.0761 

BRA 

.0557 

8C3  5.6963 

FSP 

-1070 

SCI 

5265,9 

SG2 

334.7 

THA 

7.10 

ELI 

3203.0 

EL2 

39.5 

alf 

1 J .30 

JNCH 

DATE  FEB 

4 1969 

flight 

TIME 

172.00 

ARRIVAL 

cate 

JUL 

26  1969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  La  135.01 

RP  108.58  LAP  -3.09  LOP  10.82 

RC  150.092  GL  29.46  GP  -22.96 

PLAhCTOCENTRIC  CONIC 


CISTANCE  495.014 

VL  27.143  GAL  .84  A7L  86.27  HCA  235.88  SMA  124 .84  ECC  .18107  INC  3.7348  VI  30.211 

VP  37.170  GAP  7.35  A7P  92.10  TAL  176.20  TAP  52.07  RCA  102.14  APO  147.55  V2  34 . 902 

7Al  87.90  ZAP  149.34  ETS  3]7.04  7AC  128.41  ETE  198.60  7AC  128.61  ETC  182.49  CLP-159.11 


C3  12.918 

VHL 

3.594 

OLA  44.94 

RAl  33.67 

RAO  6567.5  VEL  11.509 

1 PTH  2.03 

VHP  5, 

.768 

CPA  -11  .41 

RAP 

39.16 

ECC 

1 .2126 

LNCH  A7HTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

53.52 

18 

48  38 

4139.22 

-33,75 

107.44 

261 .64 

58.36 

19  57 

38 

3539.2 

37.65 

1 79.25 

126.40 

2 

29  43 

2734.96 

-33.74 

70.70 

261 .64 

58.35 

3 15 

10 

2135.0 

- 

37.64 

70.51 

53.52 

10 

40  38 

4139.22 

-33.75 

107,44 

261 .64 

58.36 

19  57 

38 

3539.2 

- 

37.65 

179.25 

126.40 

2 

29  43 

2734.96 

-33.74 

78.70 

261 .64 

58.35 

3 15 

18 

2135.0 

- 

37.64 

70.51 

53.52 

18 

40  38 

4139.22 

-33.75 

107.44 

261 .64 

58.36 

19  57 

38 

3539.2 

- 

37.65 

179-25 

126.48 

2 

29  43 

2734.96 

-33.74 

78.70 

261 .64 

58.35 

3 15 

18 

2135.0 

- 

37.64 

70.51 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.9960 

TRA 

.1441 

TC3-5.9011 

BAU  1.0214 

SGT 

5312.6  SGR 

703 .2  SG3 

313.8 

ST  3186.0 

SR 

626.3 

SS 

1024.1 

ROE  .3920 

RRA 

.0621 

RC3  -.3970 

FAU  .05652 

RRT 

.0714  RRF 

.0723  RTF 

.9530 

CRT  .9990 

CRS 

-.9918 

CST 

- .9869 

FOE  1.2643 

FRA 

.5814 

FC3-3.7001 

BSP  1 7006 

SG6 

5358.7  R23 

.0770  Rl 3 

.9536 

LSA  3401 .0 

MSA 

157.0 

SSA 

16.  I 

BOE  2.0342 

BRA 

.3  569 

8C3  5.9145 

FSP  -1040 

SGJ 

5347.0  SG2 

34 1 . 7 THA 

6.59 

El]  3246.9 

EL2 

2 7.6 

alf 

11.11 

1534 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  4 1969 


HELIOCENTRIC  CONIC 
RL  147.45  LAL  .00  LOL  135.01 

RP  105.54  LAP  -3.01  LOP  14.01 

RC  152.31?  GL  27.60  OP  -21.60 

planetocentric  conic 
C3  12.512  VHL  3.579  ClA  44.13  RAL 

LNCH  A7MTH  LNCH  TIME 
19  9 45 


flight  time  174, do 
Cl  STANCE  500.566 

VL  27.107  GAL  1.15  A7L  56.49  HCA  239.05  SMA  124.61 
VP  37.154  GAP  7.65  A7P  91.51  TAL  174.76  TAP  53.52 
7AL  55.33  7AP  151.09  ETS  316.92  7AE  125.57  ETE  197.50 


ARRIVAL  CATE  JUL  25  1969 


ECC  .15455  INC  3.5053  VJ  30-211 
RCA  101.61  APO  3 47.62  V2  34. 9M 
7AC  130.44  ETC  152.17  ClP-160.31 


54  .62 
125.35 
54.62 
125.35 
54.62 
125.35 


42  22 
9 45 
42  22 
9 45 
42  22 


37.90  RAO  6567.5  VEL  11.554  PTH  2.03  VHP  5.593  CPA  -9.46  RAP 

INJ  A7MTH 
59.15 

59.14 

59.15 

59.14 

59.15 
59.14 


40.37  ECC  1 .2105 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4126.37 

-33.27 

185.91 

265. 

,36 

2744 .27 

-33.26 

79.20 

265, 

,35 

4126.37 

-33.27 

185.91 

265, 

,36 

2744 .27 

-33.26 

79.20 

265, 

.35 

4126.37 

-33.27 

185.91 

265, 

.36 

2744 .27 

-33.26 

79.20 

265. 

.35 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

20  18  31 

3526.4 

-37.00 

177.71 

3 28  7 

2144.3 

-37.07 

7 J .00 

20  18  31 

3526.4 

-37.08 

177.71 

3 28  7 

2144.3 

-37.07 

71  .00 

20  18  31 

3526.4 

-37.08 

1 77.71 

3 28  7 

2144.3 

-37.07 

71  .00 

DIFFERENTIAL  CORRECTIONS 
TCE  1.9502  TRA  .3215  TC3-6.0563 


ROE  .3776  RRA 
FOE  1 .1532  FRA 
BCE  1 .9564  BRA 


.0732  RC3  -.3577 
.6740  FC3-3 .6229 
.3300  0C3  6.0669 


BAU  1 .0391 
FAU  .05361 
BSP  i 7262 
FSP  -1017 


MIC-COURSE  EXEC 
SGT  5390.5  SCR 
RRT  .5541  RRF 
SGB  5432.5  R23 
SGI  5421.5  SG? 


676.4  SG3 
.5505  RTF 
.0635  R13 

349.5  THA 


304.2 

.9531 

.9535 

6.14 


ORBIT  CETERHINA 
ST  3131 .9  SR 
CRT  .9995  CRS 
LSA  3330.1  MSA 
ELI  3190.0  EL? 


TION  ACCURACY 
606.4  SS  965.2 
-.9570  CST  -.9555 
157.2  SSA  17.2 
15.6  ALF  10.95 


LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  .00  LOL  135.01 

RP  105.50  LAP  -2.92  LOP  17.20 

RC  154.516  GL  25.75  GP  -20.39 

planetocentric  conic 

C3  12.524 

LNCH  A7MTH 
55.50 
124.20 
55.50 
124.20 
55.50 
124 .20 

differential  corrections 

TOE  1 .5940  TRA  .5064  TC3-6.1594 


FLIGHT  TIME  176.00 


DISTANCE  506.695 

VL  27.071  GAL  1.54  A7L  56.70  HCA  242.23  SMA  124.39 

VP  37.139  GAP  7.96  A7P  91.54  TAL  173.31  TAP  55.55 

7AL  52.66  7AP  152.72  ETS  316.65  7AE  126.65  ETE  196.46 

PTH  2.03  VHP  6.029 

INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  JUL  30  1969 


ECC  .16750  INC  3.2963  VI  30.211 
RCA  101 .06  APO  147.71  V2  34.926 
7AC  132.31  ETC  151.86  ClP-161.47 


VHL 

3 

.581 

CLA  43.27 

PAL  42.13 

RAO  6567.5 

VEL  11.505 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

19 

31 

10 

4134  .07 

-32.68 

184.39 

269.19 

2 

54 

33 

2756.97 

-32.67 

79.92 

269.18 

19 

31 

18 

4114  .07 

-32.68 

104.39 

269.19 

2 

54 

33 

2756.97 

-32.67 

79.92 

269.18 

19 

31 

18 

4JI4  .07 

-32.68 

184.39 

269.19 

2 

54 

33 

2756.97 

-32.67 

79.92 

269.18 

ROE  .3664  RRA 
FDE  1 .0437  FRA 
BCE  1.9291  BRA 


.0536  RC3  -.3222 
.7586  FC3-3.4207 
.5133  BC3  6.1678 


BAU  1 .0574 
FAU  .05079 
BSP  17542 
FSP  -985 


MIO-COURSC  EXEC 
SGT  5466.4  SGR 
RRT  .6360  RRT 
SGB  5505.6  R23 
SGI  5494.0  SG2 


59.89 

59.88 

59.89 
59.68 
59.89 
59.88 

I ACCUf 

656.2  SG3 
.8286  RTF 
.0513  R13 

358.2  THA 


20  39  52 
3 40  29 
20  39  52 
3 40  29 
20  39  52 
3 40  29 
V 

294.2 

.9534 

.9537 

5.76 


CPA  -7.62  RAP 
PO  CST  TIM  INJ 
3514.3 

2157.0 

3514.1 

2157.0 

3514.1 
2157.0 

ORBIT  CETERHINA 
ST  3051 .6  SR 
CRT  .9994  CRS 
LSA  3234.1  MSA 
ELI  3107.8  EL? 


41 .68  ECC  1 .21 10 
2 LAT  INJ  2 LONG 


36.40 

36.39 

36.40 

36.39 

36.40 
36.39 


176.21 
7i  .74 

376.21 
71  .74 

176.21 
71  .74 


TION  ACCURACY 
588.8  SS  908.9 
-.9802  CST  -.9836 
158.1  SSA  18.2 
20.5  AlF  10.91 


launch  cate  FEB  4 1969 

HELIOCENTRIC  CON  I C 
RL  147.48  LAL  .00  LOL 

RP  108.47  LAP  .82  LOP 

RC  156. 704  GL  23.92  CP 

planetocentric  conic 
C3  12.953  VHL  3.599  ClA 


FLIGHT  TIME  178.00 


ARRIVAL  CATE  AUG  1 1969 


lNCH  A7MTH 
5 7.08 
1 22 . 92 
5 7.08 
1 22 . 92 
57.08 
1 22 . 92 


135.01 

20.39 

-19.30 

42.36 

TIME 


CISTANCE  512.512 

VL  27.035  GAL  1.91  A7L  86.90  HCA  245.42  SMA  124.16  ECC  .19064  INC  3.0962  VI  30.211 

VP  37  124  GAP  5.27  A7P  91.29  TAL  171.86  TAP  57.2?  RCA  100.49  APO  147.83  V2  34.938 

7AL  79.30  7AP  15A.Z4  ETS  316.33  12A.76  ETE  195.53  7AC  134.23  ETC  181.56  ClP-162.60 


LNCH  TIME  L-I 
19  53  15  4102.13 

3 6 3 2773.24 

19  53  15  4102.13 

363  2773.24 

19  53  15  4102.13 

363  2773.24 

DIFFERENTIAL  CORRECTIONS 
TCE  1-8299  TRA  .7013  TC3-6.1976 
RCE  .3581  RRA  .0939  RC3  -.2900 
foe  .9352  FRA  .8382  FC3-3.2059 
BCE  I .8646  BRA  .7075  GC3  6. 2044 

LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 

.00  LOL  135.01 
LOP  23.58 
GP  -15.32 

planetocentric  conic 
C3  13.204  VHL  3.634  ClA  4J.39 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 

20  15  37  4090.19 

3 16  42  2793.44 

20  15  37  4090.19 

3 16  42  2793.44 

20  15  37  4090.19 

3 16  42  2793.44 

differential  corrections 
TOE  1.7562  TRA  .9057  TC3-6.1726 
RCE  .3520  RRA  .1043  RC3  -.2613 
FCE  -8353  FRA  .9116  FC3-2.9645 
BOE  1.7911  BRA  .9117  0C3  6.1701 


RAL  46.33 
INJ  LAT 
-31 .98 
-31 .97 
-31 .98 
-31 .97 
-31 .98 
-31 .97 

BAU  1 .0744 
FAU  .04797 
BSP  17003 
FSP  -953 


RAC  6567. 
INJ  LONG 

152.86 

80.89 

182.86 

50.89 
182.86 

80.89 
MID- 
SC  T 
RRT 

SGB 

SGI 


5 VEL  11 .591 
INJ  RT  ASC 
273.11 
273.11 
273.11 
273.11 
273.11 
273.11 


PTH  2.03  VHP  6.178 
INJ  A7MTH  INJ  TIME 


RAP 

INJ 


60.60 

60.59 

60.60 

60.59 

60.60 
60.59 


21 

3 

21 

3 

21 

3 


1 37 
52  17 
1 37 
52  17 
1 37 
52  17 


COURSE  EXECUTION  ACCURACY 
5538.0  SGR  639.9  SG3  284.2 
.8176  RRF  .5071  RTF  .9539 
5574.9  R23  .0412  R13  .9541 

5562.8  SG2  366.8  THA  5.42 


CPA  -5.91 
PC  CST  TIM 

3502.1 

2173.2 

3502.1 

2173.2 

3502.1 

2173.2 
ORBIT  CETERHINA 
ST  2951 .2  SR 
CRT  .9982  CRS 
LSA  3119.6  HSA 
ELI  3006.1  El2 


43.10  ECC  1 .2132 
2 LAT  INJ  2 LONG 
1 74 . 70 


35.62 

35.61 

35.62 

35.61 

35.62 
35.61 


72.74 
1 74 .70 
72.74 
1 74  . 70 
72.74 


TION  ACCURACY 
573.3  SS  548.8 
-.9704  CST  -.9814 
161 .0  SSA  19.0 
33.3  ALF  10.98 


RL 

147.40 

LAL 

.00 

RP 

100 .43 

lap 

-2.71 

RC 

1 58  .075 

gl 

22.11 

FLIGHT  TIME  180.00 
01  STANCE  518.304 

VL  26.999  GAL  2.29  A7L  87.09  HCA  240.60  SMA  123.93 

VP  37.110  GAP  8.60  A7P  91.06  TAL  170.39  TAP  58.99 

7Al  77.08  7AP  155.67  ETS  315.85  7AE  128.82  ETE  194.70 


ARRIVAL  CATE  AUG  3 1969 


ECC  .19402  INC  2.9056  V 1 30-211 
RCA  99.50  APO  147.98  V2  34.951 
7AC  136.15  ETC  181.2 5 ClP-163.70 


LNCH  A7MTH 

58.46 
121  .54 

50.46 
121  .54 

50.46 
121 .54 


RAL  50.46 
INJ  LAT 
-31 .18 
-31  .17 
-31  .18 
-31  .17 
-31 .18 
-31  .17 

BAU  I .0906 
FAU  .04521 
BSP  18054 
FSP  -921 


RAC  6567.5  VEL  11.6 01 
INJ  LONG  INJ  RT  ASC 


PTH  2.03  VHP  6.337 
INJ  A7MTH  INJ  TIME 


181.30  277.11  61.28  21  23  47 

82.13  277.10  61.26  4 3 16 

181 .30  277.11  61 .28  21  23  47 

82.13  277.10  61 .26  4316 

18J .30  277.11  61 .28  21  23  47 

82.13  277.10  61.26  4 3 16 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5604.0  SGR  626.3  SG3  273.9 
RRT  .7994  RRT  .7060  RTF  .9546 
SGB  5639.7  R23  .0323  R1 3 .9548 

SGI  5627.2  SG2  374.7  THA  5.13 


CPA  -4.29  RAP 
PO  CST  TIM  INJ 
3490.2 
2193.4 
3490.2 
2193.4 
3490.2 
2193.4 
ORBIT  CETERHINA 
ST  2830.6  SR 
CRT  .9957  CRS 
LSA  2986.1  HSA 
ELI  2884.0  El2 


44 .61  ECC  1 .21 73 


2 LAT 
34.75 
34.73 
34.75 
34.73 
34.75 
34.73 


INJ  2 LONG 
173.17 
74.01 
173.17 
74.01 
173.17 
74.01 


TION  ACCURACY 
559.0  SS  707.6 
-.9567  CST  -.9705 
166.2  SSA  19.6 
51 .0  AtF  11.13 


1535 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  DATE  FEB  4 1969 


flight  time  102.00 


ARRIVAL  CATE 


HELIOCENTRIC  CONIC 

RL  J 47 .40  LAL  .00  LOL  135.01  VL  £6.962 

RP  JOB. 39  LAP  -2.59  LOP  26.7 0 VP  37.095 

RC  161 .027  GL  20.32  GP  -17.43  7Al  74.23 

plane tocentric  conic 

C3  J3.580  VHL  3.685  OLA  40.36  RAL  54.51 

LNCM  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
59.95  20  38  23  4077.93  -30.28 

120.05  3 26  16  2817.91  -30.27 

59.95  20  38  23  4077.93  -30.28 

120.05  3 26  16  2817.91  -30.27 

59.95  20  38  23  4077.93  -30.28 

120.05  3 26  16  28J7.91  -30.27 

DIFFERENTIAL  CORRECTIONS 
TOE  2 .6772  TRA  1.1243  TC3-6.074J  0AU  1.1036 
ROE  .3485  RRA  .1155  RC3  -.2337  FAU  .04?34 

FOE  .7397  FRA  .9831  FC3-2.6993  BSP  18213 

0OE  1.7131  BRA  1.1302  BC3  6.0786  F$P  -884 

LAUNCH  DATE  FEB  4"  1969 

HELIOCENTRIC  CONIC 

RL  147.48  LAL  .00  LOL  135.01  VL  26.926 

RP  108.35  LAP  -2.46  LOP  29.97  VP  37.081 

RC  163.161  GL  18.56  GP  -16.63  7Al  7j .36 

PLANETOCENTRIC  CONIC 

C3  14.090  VHL  3.754  OLA  39.28  RAl  58.46 


CISTANCE  524.073 

GAL  2.70  A7L  87.28  HCA  251.79  SMA  123. 7Q  ECC  .19766  INC  2.7234  vj  30,211 

GAP  8.93  A7P  90.85  TAL  168.91  TAP  60.70  RCA  99.25  APO  348.15  V2  34.964 

7AP  157.01  ETS  315.23  7AE  128.86  ETE  193.96  7AC  1 38 . 1 7 ETC  380.94  CLP-164.77 


RAO  6567.5  VEL  11.617  PTH  2.04  VHP  6.507 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
179.68  281.14  61.93  21  46  21 

83.67  281 .13  6] .92  413  14 

179.68  281.14  61.93  21  4621 

83.67  281.13  61 .92  4 J3  14 

179.68  281.14  61.93  21  4621 

83.67  281. 1 3 61 .92  413  14 

MIC -COURSE  EXECUTION  ACCURACY 
SCT  5666.1  SGR  615.5  SG3  263.5 

RRT  .7813  RRF  .7663  RTF  .9551 

SOB  5699.4  R23  .0266  RJ 3 .9553 

SGJ  5686.5  SG2  382.8  THA  4.07 

flight  time  i84.oo 


OPA  -2.76  RAP 
PO  CST  TIM  INJ 

3477.9 

2217.9 

3477.9 

2217.9 

3477.9 

2217.9 

ORBIT  OETERMINA 
ST  £700.4  SR 
CRT  .9910  CRS 
L5A  2044.9  MSA 
ELI  2754.2  El2 


46.20  ECC  1 .2235 
2 LAT  INJ  2 LONG 


TION  ACCURACY 

546.5  SS  730.5 
-.9380  CST  - . 975 J 

174.6  SS A 19.9 

71  .8  ALF  II  .35 


ARRIVAL  OATE  AUG  7 1969 


DISTANCE  529.816 

GAL  3.13  A7L  87.45  HCA  254.98  5MA  123.48  ECC  .20158  INC  2.5476  VJ  30.211 

GAP  9.28  A7P  90.66  TAL  167.43  TAP  62.41  RCA  98.59  APO  140.37  V2  34.977 

7AP  150.27  ETS  314.46  7AE  128.88  ETE  193.30  7AC  14 0.19  ETC  180.61  ClP-165.82 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

61.56 

21 

1 

31 

4065 .04 

-29.28 

177.98 

205.19 

110.44 

3 

34 

35 

2846.96 

-29.27 

85.51 

285.18 

61 .56 

21 

1 

31 

4065 .04 

-29.28 

177.98 

285.19 

110.44 

3 

34 

35 

2046.96 

-29.27 

85.51 

285.18 

61.56 

21 

1 

31 

4065 .04 

-29.28 

177.98 

285.19 

110.44 

3 

34 

35 

2046.96 

-29.27 

85.51 

285.18 

differential  corrections 

TOE  1 .5856  TRA  i .3502  TC3-5.9304  0AU  1.1170 
ROE  .3463  RRA  .1268  RC3  -.2108  FAU  .03971 
FOE  .6455  FRA  1.0475  FC3-2.440J  BSP  18447 
BOE  1.6229  BRA  1.3561  8C3  5.934J  FSP  -853 


2.04  VHP  6.688 
A7MTH  INJ  TIME 
2.56  22  9 16 

2.54  4 22  2 

2.56  22  9 16 

2.54  4 22  2 

2.56  22  9 16 

2.54  4 22  2 


OPA  -J.32  RAP  47.87  ECC  1.2319 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5724.3  SGR  605.7  SO 3 253.3 

RRT  .7641  RRF  .7474  RTF  .9559 

SGB  5756.2  R23  .0211  R13  .9560 

SGI  5743.0  SC2  389.5  THA  4.64 


3465.0  -32.70  169.96 

2247.0  -32.69  77.49 

3465.0  -32.70  169.96 

2247.0  -32.69  77.49 

3465.0  -32.70  169.96 

2247.0  -32.69  77.49 

ORBIT  DETERMINATION  ACCURACY 

ST  2552.1  SR  533.9  SS  673.4 

CRT  .9833  CRS  -.9123  CST  -.9708 

LSA  2686.3  MSA  186.3  SSA  19.9 

ELI  2605.6  EL2  95.1  AlF  11.64 


LAUNCH  DATE  FEB  4 1969  FLIGHT  TIME  186.00  ARRIVAL  DATE  AUG  9 1969 

HELIOCENTRIC  CONIC  CISTANCE  535.531 

RL  147.40  LAL  .00  LOL  135.01  Vl  26.090  GAL  3.57  A7L  87.62  HCA  258 . 1 7 SMA  123.25  ECC  .20580  INC  2.3767  VI  30.211 

RP  108.31  LAP  -2.33  LOP  33.17  VP  37.067  GAP  9.64  A7P  90.49  TAL  165.95  TAP  64.12  RCA  97.89  APO  148.62  V2  34.990 

RC  165.276  GL  16.85  GP  -15.91  7Al  68.50  7AP  159.46  ETS  313.52  7AE  120.90  ETE  192.71  7AC  142.24  ETC  180.26  ClP-166.85 

PLANETOCENTRIC  CONIC 

C3  14.744  VHL  3.840  OLA  38 . 1 5 RAl  62.27  RAC  6567.6  VEL  1 1.667  PTH  2.05  VHP  6.881  OPA  .04  RAP  49.60  ECC  1 .2427 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.29 

21  25 

5 

4051 .06 

-28.20 

176.19 

289.25 

63.16 

22  32  36 

3451  .1 

-31 .55 

168 .23 

116.71 

3 41 

25 

2001 .06 

-20.19 

87.71 

289.24 

63.15 

4 29  26 

2281  .1 

-31 .54 

79.75 

63.29 

21  25 

5 

4051 .06 

-28.20 

176.19 

289.25 

63.16 

22  32  36 

3451  .1 

-31 .55 

168  .23 

_ 

116.71 

3 41 

25 

2881 .06 

-28.19 

87.71 

289.2 4 

63.15 

4 29  26 

2281  .1 

-31 .54 

79.75 

— 

63.29 

21  25 

5 

4051  .06 

-28.20 

176.19 

289.25 

63.16 

22  32  36 

3451  .1 

-31 .55 

168.23 

_ 

116.71 

3 41 

25 

2881 .06 

-20.19 

87.71 

289.24 

63.15 

4 29  26 

2281 .1 

-31 .54 

79.75 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.4859  TRA  1.5875  TC3-5.7317  0AU  I . 1 304  SGT  5776.3  SGR  5 96.9  SG3  243.0  ST  2397.9  SR  521.6  SS  620.4 

ROE  .3455  RRA  .1366  RC3  -.1901  FAU  .037J3  RRT  .7477  RRF  .7297  RTF  .9566  CRT  .9714  CRS  -.0779  CST  -.9657 

FOE  .5562  FRA  1.1080  FC3-2.I802  BSP  18 675  SGB  5007,0  R23  .0167  RJ  3 .9567  LSA  2523.3  MSA  201.6  SSA  19.7 

BOE  1.5256  BRA  1.5935  8C3  5,7349  FSP  -823  SGI  5793.5  SG2  395.2  THA  4.44  ELI  2451.0  EL2  121.1  ALF  11.96 

LAUNCH  DATE  FEB  4 1969  FLIGHT  TJME  188.00  ARRIVAL  CATE  AUG  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  541  .216 

RL  147.48  LAL  .00  LOL  135.01  VL  26.854  GAL  4.04  A7t  87.79  HCA  261.37  SMA  123.03  ECC  .21035  INC  2.2097  VJ  30.211 

RP  108.26  LAP  -2.18  LOP  36.37  VP  37.054  GAP  10.02  A7P  90.33  TAL  164.46  TAP  65.83  RCA  97.15  APO  3 48.91  V2  35.003 

RC  167.370  Gl  15.18  GP  -15.26  7AL  65.67  7AP  160.59  ETS  312.41  7A£  128.91  ETE  192.18  7AC  144.31  ETC  379.87  ClP-367.85 

PLANETOCENTRIC  CONIC 


C3  15.557 

VHL 

3.944 

OLA  36.99 

RAL  65.93 

RAO  6567, 

,6  VEL  11.702  PTH  2.06 

. VHP 

7, 

.087 

OPA  1.33 

RAP  51.39 

ECC 

1 .2560 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

1 INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

65.14 

21 

49  7 

4035.57 

-27.04 

174.27 

293.29 

63.74 

22 

56 

22 

3435.6 

-30.33 

166.37 

114.86 

3 

46  36 

2920.60 

-27.03 

90.29 

293.28 

63.73 

4 

35 

17 

2320.6 

-30.33 

82.40 

65.14 

21 

49  7 

4035.57 

-27.04 

174.27 

293.29 

63.74 

22 

56 

22 

3435  .6 

-30.33 

166.37 

114.06 

3 

46  36 

2920.60 

-27.03 

90.29 

293.28 

63.73 

4 

35 

17 

2320.6 

-30.33 

02-40 

65.14 

21 

49  7 

4035.57 

-27.04 

174.27 

293.29 

63.74 

22 

56 

22 

3435.6 

-30.33 

166.37 

114.86 

3 

46  36 

2920.60 

-27.03 

90.29 

293.28 

63.73 

4 

35 

17 

2320.6 

-30.33 

02.40 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.3800 

TRA 

1 .8384 

TC3-5.4849 

BAU  1.I4J3 

SGT 

5023.8  SGR 

589.0  SG3 

233.1 

ST  2245.3 

SR  509.8 

SS 

573.9 

ROE  .3463 

RRA 

.1513 

RC3  -.1711 

FAU  .03460 

RRT 

.7524  RRF 

.7137  RTF 

.9573 

CRT  .9538 

CRS  -.8333 

CST 

-.9602 

FOE  .4728 

FRA 

1 .1663 

FC3- 1.9254 

BSP  10867 

SGB 

5853.5  R23 

.0136  R13 

.9574 

LSA  2362.6 

MSA  220 . 7 

SSA 

19.2 

BOE  1.4220 

BRA 

1 .8446 

6C3  5.4876 

FSP  -793 

SGI 

5839.9  SG2 

400.0  THA 

4.26 

ELI  2297.6 

EL2  149.7 

ALF 

12.27 

1536 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  FEB  4 1969 


FLIGHT  TIME  190.00 


ARRIVAL  DATE  AUG  13  1 969 


HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOt  135.01 

RP  108 .22  LAP  -2.04  LOP  39.57 

RC  169.445  GL  13.57  GP  -14.66 

PLANETOCENTRIC  CONIC 

C3  16.543  VHL  4.067  CLA  35 .80  RAL  69.43 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
67.12  22  13  44  4017.92  -25.82 

112.88  3 49  54  2966.21  -25.81 

67.12  22  13  44  4017.92  -25.82 

112.88  3 49  54  2966.21  -25.81 

67.12  22  13  44  4017.92  -25.82 

112.88  3 49  54  2966.21  -25.81 

DIFFERENTIAL  corrections 
TCE  1.2671  TRA  2.1018  TC3-5.2016  BAU  1.1509 
ROE  .3482  RRA  .1646  RC3  -.1542  FAU  .03217 

FOE  .3942  FRA  J .2216  FC3-1 .6837  BSP  19057 

BCE  1.3140  BRA  2.1083  8C3  5.2038  FSP  -764 

LAUNCH  CATE  FEB  4 1969 

heliocentric  CONIC 

RL  147.48  LAL  .00  La  135.01  VL  26.782 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37 .027 

RC  171.498  GL  12.02  GP  -14.12  7AL  60.19 

PLANETOCENTRIC  CONIC 


DISTANCE  546.865 

VL  26.818  GAL  4.54  A7L  87,95  HCA  264.57  SMA  122.81 
VP  37.040  CAP  10.42  A7P  90.19  TAL  162.98  TAP  67.54 
7Al  62.90  7AP  161.65  ETS  311.10  2AE  128.91  ETE  191 .70 


RAO  6567.7  VEL  11.744  PTH  2.07  VHP  7.305 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
172. J9  297.31  64.29  23  20  42 

93.29  297.30  64.28  4 39  20 

172.19  297.31  64.29  23  20  42 

93.29  297.30  64.28  4 39  20 

17 2.19  297.31  64.29  23  20  42 

93.29  297.30  64,28  4 39  20 

MIO-COJRSE  EXECUTION  ACCURACY 
SGT  5866.5  SCR  581.4  SG3  223.4 

RRT  .7183  RRF  .6990  RTF  .9580 

SOB  5895.3  R23  .0109  R13  .9580 

SGI  5881.4  SG2  403.5  THA  4.09 

FLIGHT  TIME  192.00 


ECC  .21526  INC  2.0453  VI  30-211 

RCA  96.38  APO  149.25  V2  35.016 

7AC  146.41  ETC  179.45  CLP-168.84 

OPA  2.55  RAP  53.25  ECC  1 .2723 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3417.9  -29.06  164.36 

2366.2  -29.05  85.47 

3417.9  -29.06  164.36 

2366.2  -29.05  85.47 

3417.9  -29.06  164.36 

2366.2  -29.05  85.47 

ORBIT  DETERMINATION  ACCURACY 
ST  2097.9  SR  497.9  $S  533.8 

CRT  .9284  CRS  -.7768  CST  -.9545 

LSA  2207.8  MSA  243.3  S5A  18.6 

ELI  2M8.6  El2  180.6  AlF  12.52 

ARRIVAL  CATE  AUG  15  1969 


GAL 

GAP 


OISTANCE  552.476 

5.06  A7L  88.12  HCA  267.77  SMA  122.59  ECC  .22056  INC  I .8826  vj  30.211 
10.83  A7P  90.07  TAL  161.50  TAP  69.26  RCA  95.56  APO  149.63  V2  35.030 


C3  17.724 

VHL  4 , 

.210 

OLA  34.60 

RAL  72 . 76 

RAO  6567.7 

VEL  11.794 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

69.24 

22  39 

5 

3997.53 

-24.56 

169.91 

301  .30 

110.76 

3 51 

7 

3018.43 

-24.54 

96.76 

3 OX. 29 

69.24 

22  39 

5 

3997.53 

-24.56 

169.91 

301.30 

110.76 

3 51 

7 

3018.43 

-24.54 

96.76 

301 .29 

69.24 

22  39 

5 

3997.53 

-24 . 56 

169.91 

301.30 

110.76 

3 51 

7 

3018.43 

-24.54 

96.76 

301,29 

7AP  162.65  ETS  309.58  7AE  128.90  ETE  191.27  7AC  148.52  ETC  178.97  ClP-169.82 

2.09  VHP  7.538  OPA  3.71  RAP  55.15  ECC  1.2917 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.02 

23  45  43 

3397.5 

-27.73 

162.15 

64.81 

4 41  25 

2410.4 

-27,72 

89.00 

64.82 

23  45  43 

3397.5 

-27.73 

162.15 

64.01 

4 41  25 

2418.4 

-27.72 

89.00 

64.02 

23  45  43 

3397.5 

-27.73 

162.15 

64.0] 

4 41  25 

2418.4 

-2 7.72 

89.00 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1519  TRA  2.3830  TC3-4.8810  BAU  1.1571 
ROE  .3514  RRA  .1791  RC3  -.1381  FAU  .029 73 
FOE  .3230  FRA  1 .2771  FC3-1 .4524  BSP  19151 

BOE  1 .2043  BRA  2.3897  6C3  4.8830  FSP  -731 

LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  La  135.01 

RP  108.14  LAP  -1.72  LOP  45.98 

RC  173.532  GL  10.53  GP  -13.63 

PLANETOCENTRIC  CCNIC 

C3  19,124  VHL  4.373  CLA  33.39  RAL  75.91 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

71.52  23  529  3973.17  -23.25 

108.48  3 49  53  3078.41  -23.24 

71 .52  23  5 29  3973.17  -23.25 

108.48  3 49  53  3078.41  -23.24 

110.00  4 54  51  2879.31  -28.26 

110.00  3 3 37  3220.27  -18.41 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0275  TRA  2.6748  TC3-4.5485  BAU  1.1634 
ROE  .3553  RRA  .1940  RC3  -.1240  FAU  .02748 

FOE  -2546  FRA  1.3287  FC3-1.2441  BSP  19323 

BDE  1 .0872  BRA  2.6018  BC3  4.5502  F$P  -704 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CCNIC 

RL  147.48  LAL  .00  La  135.01  VL  26.711 

RP  108.10  LAP  -1.55  LOP  49.18  VP  37.001 

RC  175.544  GL  9.11  GP  -13.10  7AL  55-03 

PLANETOCENTRIC  CCNIC 

C3  20.772  VHL  4.550  OLA  32.19  RAL  70.09 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

74.01  23  33  27  3942.98  -21 .92 

105.99  3 45  39  3147.92  '21 .91 

74.01  23  33  27  3942.98  -21.92 

105.99  3 45  39  3147.92  '21 .91 

110. 00  5 39  2 2797.44  -30.04 

110.00  2 43  10  3341  .46  -14.24 

DIFFERENTIAL  CORRECTIONS 
TOE  .8992  TRA  2.9834  TC3-4.2019  BAU  1.1673 
ROE  .3600  RRA  .2097  RC3  -.1109  FAU  .02530 

FOE  .1916  FRA  1.3795  FC3-1 .0544  BSP  19466 

BOE  .9686  BRA  2.9908  6C3  4 .2034  FSP  -670 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5905.1 
RRT  .7058 
SOB  5933.0 
SGI  5919.1 


OISTANCE  558.043 

VL  26.746  GAL  5.61  A7L  88.28  HCA  270.97  SMA  122.38 

VP  37.014  GAP  11.27  A7P  89.97  TAL  160.02  TAP  70.99 

7AL  57.56  7AP  163.60  ETS  307.81  7A£  128.89  ETE  190.88 


ORBIT  DETERMINATION  ACCURACY 


574.4 

SG3 

214.2 

ST 

1967.1 

SR 

406.5 

SS 

502.8 

.6865 

RTF 

.9585 

CRT 

.8937 

CRS 

-.71  01 

CST 

-.9499 

.0095 

R13 

.9586 

LSA 

2070.4 

MSA 

260.2 

SSA 

17.9 

406.0 

THA 

3.95 

ELI 

2015.1 

El2 

213.1 

ALF 

12.61 

194.00 

ARRIVAL 

DATE 

AUG 

37  3969 

ECC  .22629  INC  1.7204  VI  30.211 
RCA  94.69  APO  150.07  V2  35.043 
7AC  150.65  ETC  178.41  ClP-170.79 


RAO  6567.8 
INJ  LONG 
167.35 
100.77 
167.35 
100.77 
87.61 
109.15 


VEL  11.854  PTH  2.10  VHP  7.707  OPA  4.80  RAP  57.10  ECC  1.3147 
INJ  RT  ASC  INJ  A7MTH 


65.33 

65.32 

65.33 
65.32 
69.91 
60.68 


305.25 

305.24 

305.25 
305.24 
307.54 
302.61 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5937.7  SGR  566.7  SG3  205.2 

RRT  .6943  RRF  .6746  RTF  .9592 

SG6  5964.7  R23  .0077  R13  .9593 

SGI  5950.8  SG2  407.0  THA  3.81 

FLIGHT  TIME  196.00 

DISTANCE  563.560 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  11  42 

3373.2 

-26.38 

159-65 

4 41  11 

24  78  .4 

-26.37 

93.08 

24  11  42 

3373.2 

-26.38 

159.65 

4 41  1} 

2478 .4 

-26.37 

93.08 

5 42  50 

2279.3 

-30.73 

79.28 

3 57  17 

2620 . 3 

-22.18 

102.04 

ORBIT  DETERMINATION  ACCURACV 


GAL 

GAP 


RAD  6567.0  VEi  U .923  PTH  2.12  VHP  8.053 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


164.38  H0SYT6  65.82 

105.46  309.16  65.81 

164.38  309.16  65.82 

105.46  309.16  65.81 

01.90  312.56  72.86 

116.06  304.91  58.59 

HIO-CCURSE  EXECUTION  ACCURACY 
SGT  5965.7  SGR 
RRT  .6840  RRF 
SGB  5991.8  R23 
SGI  5978.0  SG2 


24  39  10 
4 38  7 

24  39  10 
4 38  7 

6 25  39 
38  52 


558.7 

SG3 

196.7 

.6642 

RTF 

.9600 

.0062 

R13 

.9600 

406.7 

THA 

3.60 

ST  1047.2 

SR 

474  .4 

SS 

477.4 

CRT  .0468 

CRS 

-.6313 

CST 

-.9464 

LSA  1943.7 

MSA 

294 .7 

SSA 

17.2 

ELI  1091.3 

El2 

246.4 

ALF 

12.40 

ARRIVAL 

GATE 

AUG 

19  ) 969 

ECC  .23250 

INC 

1.5570 

VI 

30.21  1 

RCA  93.76 

APO 

150.57 

V2 

35.056 

7AC  152.79 

ETC 

177.77 

CLP 

-171  .75 

OPA  5.83 

RAP 

59.09 

ECC 

I .3419 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

3343.0 

- 

25.00 

156.74 

2547.9 

- 

24.99 

97 .82 

3341.0 

- 

■25.00 

156.74 

2547.9 

•24  .99 

97.82 

2197.4 

32.09 

73.29 

2741  .5 

- 

10.29 

109.29 

ORBIT  DETERMINATION  ACCURACY 

ST  1740.9 

SR 

462.2 

SS 

459.0 

CRT  .7071 

CRS 

-.5453 

CST 

-.9456 

LSA  1030.6 

MSA 

320.0 

SSA 

16.5 

ELI  1707.3 

£l2 

276.9 

ALF 

12.05 

1537 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  cate:  F ETC  4 J 969 

HELIOCENTRIC  CONIC 
*L  M7.48  LAL  .00  LOL  135.01 

RP  108.06  LAP  -1.38  LOP  52 . 39 

PC  177.535  Cl  7.77  CP  -12,76 

planetocentric  CONIC 
C3  22.705  VHL  4.765  ClA  31 .01 

LNCH  A7MTH  LNCH  TIME 


FLIGHT  TIME  1 98 .00 


HnnivH l ci  i ypy 


76.81 
103. 19 
76  .81 
103.19 
1 10.00 
1 10.00 


7 51 
37  31 
7 51 
37  31 
12  59 
31  34 


L-I  TIME 

3903.89 

3229.92 

3903.89 

3229.92 

2745.38 

3436.42 


VL  26.675 
VP  36.988 
7Al  52.60 

RAL  81.69 
INJ  LAT 

-20.58 
-20.57 
-20.58 
-20.57 
-31 .02 
-10.81 


CISTANCE  569.019 

CAL  6.81  A7L  88.61  MCA  277.38  SMA  121.95  ECC  .23924  INC  1.3938  VI  30.211 

CAP  12.22  A7P  89.82  TAl  157.10  TAP  74.49  RCA  92.78  APO  151.13  V2  35.069 

7AP  165.32  ETS  303.46  7AE  128.85  ETE  190.21  7AC  154.94  ETC  177.01  CLP-I72.70 


RAC  6567.9  V£L  12.003  PTH  2.14  VHP  8.337 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CIFFERENTJAl  CORRECTIONS 
TCE  .7665  TRA 

RCC  .3655  RRA 

FCZ  .1333  FRA 

BCE 


160.78 
111  .03 
160.78 
111  .03 
78.17 
121 .28 


313.04 

313.03 

313.04 
313.03 
317.12 
307.61 


66.28 

66.27 

66.28 
66.27 
74.87 
57.37 


12  55 
31  21 
12  55 
31  21 
58  44 
28  50 


CPA  6.81  RAP 
PO  CST  TIM  INJ 

3303.9 

2629.9 

3303.9 

2629.9 

2145.4 

2836.4 


61  .12  ECC  1 .3736 
2 LAT  INJ  2 LONC 


MID-COURSE  EXECUTION  ACCURACY 


23.61 

23.60 

23.61 
23.60 
32.79 
15.03 


153.20 
103.45 
153.20 
103.45 
69.39 
11 4. 12 


ORBIT  DETERMINATION  ACCURACY 


.8492  BRA  3.3171 


LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00 

RP  108.02  LAP  -1 .21 

RC  179.506  GL  6,50 

planetocentric  conic 

C3  24.958  VHL  4.996 

LNCH  A7MTH  LNCH  TIME 
80.15  0 43  1 

99.85  3 23  18 

100.00  3 38  11  3284,00 

100.00  3 10  49  3371 .40 

110.00  6 41  46  2708. 01 

110.00  2 23  45  3520.15 

DIFFERENTIAL  CORRECTIONS 
TCE  .6334  TRA  3.6575  TC3-3.4934 

RCE  .3719  RRA  .2434  RC3  -.0868 

FCE  .0810  ERA  1.4817  FC3  -.7314 

BCE  .7345  BRA  3.6655  BC3  3.4945 

LAUNCH  CAIf  FEB  4 1969 


TC3- 

•3.8501 

BAU 

1.1690 

SGT  5989.0  SGR 

550.2 

SG3 

188.5 

ST 

1673.9 

SR 

449.7 

SS 

449.0 

: 

RC3 

-.0987 

FAU 

.02519 

RRT 

.6748  RRF 

.6549 

RTF 

.9608 

CRT 

.7147 

CRS 

-.4559 

CST 

-.9477 

FC3 

-.8845 

BSP 

19597 

5G8  6014.2  R23 

.0050 

R13 

.9608 

LSA 

1756.9 

MSA 

344.5 

SSA 

15.8 

0C3 

3.8514 

FSP 

-652 

SGJ  6000.6  SG2 

405.2 

THA 

3.56 

ELI 

1 705.5 

EL2 

308.7 

alf 

11  .24 

flight  time  200.00 

ARRIVAL 

. CATE 

AUG 

23  1969 

- 

OISTANCE  574  .. 

412 

z 

La 

335.01 

VL 

26.64J 

CAL 

7.46 

A7L  88.77 

HCA  280.59 

SMA 

121.75 

ECC 

.24656 

INC 

1 .2272 

VJ 

30.21 1 

LOP 

55.60 

VP 

36.975 

GAP 

12.75 

A7P  89.77 

TAL  , 

155.67 

TAP 

76.26 

RCA 

91  .73 

APO 

151.76 

V2 

35.083 

- 

GP 

-12.39 

7AL 

50.28 

ZAP 

166.10 

ETS  300.80 

7AE  : 

128.82 

ETE 

169.92 

7 AC 

157.09 

ETC 

1 76 . 1 1 

CLP 

-173.65 

I 

Dla 

29.85 

RAL 

84.31 

RAO 

6568.0 

VEL  12.097 

PTH 

2.17 

VHP 

8. 643 

CPA 

7.7  2 

RAP 

63.19 

ECC 

1.AW8 

: 

L-I 

time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ 

A7HTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

3848  .63 

-19.24 

156.03 

316.87 

66.73 

1 - 

47  10 

3248.6 

_ 

22.22 

148.51 

1 

3331 .54 

-19.22 

116.00 

316.87 

66.72 

4 

18  50 

2731  .5 

- 

22.21 

110-48 

_ 

HE  I ICCENTRIC  CONIC 
RL  1 47 .48  LAL  .00  LOL 
RP  107.98  LAP  -1  .03  LOP 
RC  j“8 1.4 55  Cl  5.31  CP 

planetocentric  conic 


1 35.01 
58.82 
-12.04 


-20.41 
-18.06 
-31 .66 
-7.70 

BAU  1 .1660 
FAU  .02108 
BSP  19627 
FSP  -623 


VI  26.606 
VP  36.962 
7Al  48.07 


115.00 

120.42 

75.44 

125.77 


317.40 

316.33 

321.45 

310*49 


67.68 

65.77 

76.37 

56.59 


4 32  55 
4 7 J 
7 26  54 
3 22  25 


2684.0 
2773  .4 

2108.0 
2920.2 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6008.3  SCR 
RRT  .6669  RRF 
SC0  6032.6  R23 
SCI  6019.2  SC2 


fucht  time  202.00 


-23.26 
-21 .18 
-33.20 
-12.04 


107.36 
113.02 

66.55 

119.36 


ORBIT  DETERMINATION  ACCURACY 


541  .4 

503 

180.8 

ST 

1625.9 

SR 

437.4 

SS 

444.6 

.64  75 

RTF 

.9616 

CRT 

.6331 

CRS 

'.3703 

CST 

-.9529 

.0044 

R13 

.9616 

LSA 

1 703,0 

MSA 

363.4 

SSA 

15.1 

402.7 

THA 

3.45 

Eli 

1650.3 

El2 

333.5 

alf 

10.08 

ARRIVAL  DATE  AUG  25  3969 


CAL 

GAP 


(DISTANCE  579.729 

8.16  A7L  88.94  MCA  283.81  SMA  121.54  ECC  .25452  INC  1 .0570  VJ  30.211 

13.31  A7P  89.75  TAL  154.25  TAP  78 .06  RCA  90.61  APO  152.48  V2  35.095 


7AP  166.82  ETS  297.79  7AE  128.77  ETE  189.65  7AC  159.24  ETC  175.00  ClP-J74.60 


ifferential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


C 3 77.590 

VHL 

5.253 

CLA  28.72 

RAl  86.77 

RAC  6568.1 

VEL  12.20 5 

PTH  2.19 

VHP  8.972 

CPA  8.58 

RAP  65.28  ECC  1 .45 41 

- 

LNCH  A7M7H 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

r 

8 5 . 00 

1 

31  22 

3749.60 

- 17.90 

148.12 

320.67 

67.  J6 

2 33  52 

3149.6 

-20.84  140.65 

- 

95.00 

2 

54  34 

3400.22 

-1 7.89 

120.38 

320.66 

67.15 

3 52  34 

2880.2 

-20.83  120.91 

n 

100.00 

4 

44  33 

3126.53 

'24.14 

104.79 

323,17 

71  .81 

5 36  40 

2526.5 

-26.40  96.72 

1 00 . 00 

2 

24  4 

3578.52 

'11786 

132.68 

317.73 

62.36 

3 23  43 

2978 .5 

'15.47  125.75 

~ 

1 10.00 

7 

7 3 

2680.42 

-32.08 

73.40 

325.63 

77.51 

7 51  43 

2080.4 

-33.47  64.44 

_ 

! 10.00 

2 

18  4 

3597.39 

-4.70 

129.85 

313.47 

56.11 

3 18  1 

2997.4 

-9.20  123.54 

ret 

.4  922 

TRA 

A. 021 7 

TC3-3.1504 

BAU 

1 .1624 

SGT 

6021 .9 

SGR 

531  .3 

SG3 

173.5 

ST 

1596.9 

SR 

47*.  3 

SS 

444  .2 

■ 

RCE 

. 3786 

RRA 

.2609 

RC3  -.0762 

FAU 

.01915 

RRT 

.6595 

RRF 

.6402 

RTF 

.9627 

CRT 

.54  32 

CRS 

- .2863 

CST 

-.9594 

FCE 

.0308 

FRA 

1 .5321 

FC3  -.6008 

BSP 

19744 

SOB 

6045.3 

R23 

.0033 

R13 

.9627 

LSA 

1668.9 

MSA 

376.9 

SSA 

14.5 

CCE 

. 62 1 0 

BRA 

4 .0301 

BC3  3.1513 

FSP 

-600 

SGI 

6032.1 

SG2 

398.7 

THA 

3.34 

ELI 

1614.3 

EL2 

352.4 

alf 

8.63 

LAUNCH  CATE  FEB  4 1969 


FLIGHT  TIME  204.00 


ARRIVAL  CATE  AUG  27  1969 


HELIOCENTRIC  CONIC 
RL  147.48  LAL  .00  LOL  135.01 

RP  107.94  lap  -.84  LOP  62.03 

RC  183.384  GL  4.19  CP  -1]  .73 

planetocentric  conic 
C3  30.659  VHL  5.537  DlA  27.63  RAL 


VL  26.572 
VP  36.950 
7Al  45.98 


OISTANCE  584.956 

GAL  8.91  A7L  89.12  HCA  287.02  SMA  121.34  ECC  .26321  INC  .8819  Vi  30.2J1 

GAP  13,91  A7P  89.74  TAL  352.86  TAP  79.88  RCA  89.40  APO  153.28  V?  35.108 

ZAP  167.47  £TS  294.38  7AE  328.72  ETE  189.40  7AC  161.38  ETC  173.64  ClP-175.55 


89.07  RAO  6568.2  VEL  12.330  PTH  2.22  VHP  9.327  CPA  9.38  RAP  67.40  ECC  1.5046 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

3 17  I 

3462.55 

-23.35 

128.49 

326.33 

70.94 

4 14  44 

2862 , 5 

-23.75 

120 .65 

90.00 

1 27  13 

3820.02 

'11.91 

150.46 

322.26 

64 .12 

2 30  53 

3220.0 

-J5. 29 

143.41 

100.00 

5 20  56 

3063 .06 

-25.42 

100.51 

327.74 

73.71 

6 11  59 

2463.1 

-27.41 

92.27 

100.00 

2 5 59 

3694.73 

-8.12 

159.27 

320.27 

61.13 

3 7 34 

3094.7 

-11 .91 

132.53 

110.00 

7 29  39 

2660.20 

-32.37 

71  .90 

329.72 

70.35 

8 13  59 

2060.3 

-33.63 

62.89 

110.00 

2 13  46 

3670.29 

-2.01 

133.66 

316.51 

55.87 

3 14  56 

30  70.3 

-6.47 

127.42 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  CE TERM I NATION  ACCURACY 


TOE 

.34  70 

TRA 

4 .4080 

TC3- 

-2.8176 

BAU 

1 .1552 

SGT 

6030.7 

SGR 

520.4 

SG3 

166.5 

ST 

1588.4 

5R 

411  .0 

SS 

447,5 

RCE 

.3058 

RRA 

.2780 

RC3 

-.0662 

FAU 

.01727 

RRT 

.6528 

RRF 

.6338 

RTF 

.9639 

CRT 

.4510 

CRS 

-.209 5 

CST 

- .9667 

FOE 

-.0155 

FRA 

1.5835 

FC3 

-.4877 

BSP 

19851 

SG6 

6053.1 

R23 

.0024 

R13 

.9640 

LSA 

1.656,7 

MSA 

383.8 

SSA 

13.9 

BDE 

,5189 

BRA 

4.4168 

BC3 

2,8104 

FSP 

-577 

SGI 

6040.3 

SG2 

393.6 

THA 

3.24 

ELI 

1599.8 

El2 

364.2 

AlF 

7.02 

1538 


uhhiii  i ii 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.40  LAI  .00  LOL  135.01 
RP  107.90  LAP  -.66  LOP  65.24 
RC  185.291  GL  3.13  GP  -II  .44 
planetocentric  CONIC 
C3  34.241  VHL  5.052  ClA  26.57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 57  46  3303.65 

90.00  1 3 31  3954.57 

100.00  5 49  40  3022.47 

100.00  1 54  10  3790.90 

110.00  7 50  3 2646.19 

110.00  2 10  24  3740.03 

differential  corrections 

TOE  .1902  TRA  4.0194  TC3-2.4970 
ROE  .3935  RRA  .2970  RC3  '.0560 
FOE  -.0584  FRA  1.6367  FC3  -.3905 
BOE  .4406  BRA  4.8206  BC3  2.4905 

LAUNCH  DATE  FEB  4 1969 

HELIOCENTRIC  CONIC 
RL  147.40  LAL  .00  LOL  135.01 
RP  107.07  LAP  -.47  LOP  60.46 
RC  187.175  GL  2.15  GP  -11.17 
planetocentric  conic 
C3  38.429  WL  6.199  OLA  25.56 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 27  56  3337.70 

90.00  0 49  10  4058.82 

100.00  6 14  17  2994.79 

100.00  1 45  30  3876.96 

110.00  8 8 34  2637.23 

110.00  2 7 42  3807.20 

DIFFERENTIAL  CORRECTIONS 
TOE  .0403  TRA  5.2611  TC3-2.1907 
ROE  .4019  RRA  .3154  RC3  -.0476 
FOE  -.0970  FRA  1.6934  FC3  -.3064 
BOE  .4048  BRA  5.2705  BC3  2.1912 


LAUNCH  DATE  FEB  4 1969 


FLIGHT  TIME  206.00 


ARRIVAL  CATE  AUG  29  1969 


CISTANCE  590.079 

VL  26.538  GAL  9 . 7 1 A/L  89.30  HCA  290.2 4 SMA  121.14  ECC  .27 271  INC  .7005  VI  30.211 

VP  36.937  GAP  14.56  A7P  89.76  TAL  151.5 0 TAP  81.74  RCA  88.10  APO  154.18  V2  35.120 

7AL  44.02  7AP  160.05  ETS  290.54  7AE  120.64  ETE  189.17  7AC  163.50  ETC  17j.91  ClP-176.51 


RAL  91 .20 
INJ  LAT 
-23.01 
-7.80 
-26.16 
-4.92 
-32.56 
.66 

BAU  1.1437 
FAU  .01544 
BSP  19921 
FSP  -555 


RAD  6568. 
INJ  LONG 
123.31 
158.21 
97.7  2 
144.62 
70.84 
137.30 
MID- 


3 VEL  12.474  PTH  2.26  VHP  9.7l 2 CPA  10.12  RAP  69.54  ECC  1.5635 


331 .03 
324.63 
332.02 
323.06 
333.7 Z 

319.60  

•COURSE  EXECUTION  ACCURACY 
SOT  6035.0  i 
RRT  .6466  P 
SOB  6056.4  P 
SGI  6044.0  i 

FLIGHT  TIME  208.00 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.03 

4 54  9 

2783.7 

-25.12 

115.27 

62.69 

2 9 26 

3354.6 

-11  .40 

151  .38 

75.00 

6 40  10 

2422.5 

-27.97 

89.38 

60.40 

2 57  21 

3191  .0 

-0.81 

1 38.00 

70.95 

0 34  9 

2046.2 

-33.74 

61  .81 

55.82 

3 12  44 

3140.0 

-3.83 

131 .09 

508.5 

SG3 

159.0 

.6281 

RTF 

.9654 

.0016  R13 

.9654 

387.3 

THA 

3.13 

ORBIT  CETERMINA1 
ST  1597.1  SR  397.5  SS  453.8 
.3613  CRS  -.1415  CST  -.9737 


CRT 

LSA  1663.3  HSA 
ELI  1603.9  El2 


384.5  SSA 
369.0  AlF 


13.3 

5.43 


VL  26.505 
VP  36.925 
7AL  42.18 

RAL  93.18 
INJ  LAT 
-23.09 
-4.50 
-26.64 
-2.02 
-32.67 
3.23 

BAU  1.1258 
FAU  .01360 
BSP  19097 
FSP  -530 


DISTANCE  595.079 

GAL  10.57  A7L  69.49  HCA  293.46  SMA  120.94 
GAP  15.26  A7P  89.00  TAL  150.10  TAP  83.64 
7AP  168.55  ETS  286.24  7AE  128.55  ETE  188.95 


RAD  6568 
INJ  LONG 
120.22 
164.09 
95.80 
149.36 
70.17 
140.81 
MIO- 


5 VEL  12-641  PTH  2.29  VHP  10.131 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  AUG  31  1 969 


ECC  .28313  INC  .5112  VI  30.211 
RCA  86.70  APO  155.19  V2  35.132 
7AC  165.60  ETC  169.67  ClP-177.48 

OPA  10.81  RAP  71.69  ECC  1 .6324 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


335.32 

327.36 

336.12 

325.98 

337.65 

322.72 


74.33 
62.01 
75.91 
60.17 

79.34 
55.95 


5 23  33 

1 56  49 

7 4 12 

2 50  6 

8 52  31 

3 11  9 


2737.7 

3458.8 

2394.8 
3277.0 

2037.2 

3207.3 


-25.81 

-8.21 

-28.31 

-5.97 

-33.00 

-1.26 


112.08 
157.38 
87.40 
142.00 
61 . 11 
134 .61 


ORBIT  DETERMINATION  ACCURACY 


SGT 

6036.0  SGR 

495.0  SO 3 

153.6 

ST 

1619.7 

SR 

383.9 

SS 

462.4 

RRT 

.6411  RRF 

.6235  RTF 

.9670 

CRT 

.2790 

CRS 

-.0846 

CST 

-.9800 

SGB 

6056.3  R23 

.0014  R13 

.9670 

LSA 

1685.3 

MSA 

379.7 

SSA 

12.0 

SGJ 

6044.4  SG2 

300.0  THA 

3.03 

Eli 

1623.5 

El2 

367.0 

alf 

3.99 

flight  time 

210.00 

ARRIVAL 

DATE 

SEP 

2 1969 

HELIOCENTRIC  CONIC 

RL  147.40  LAL  .00  LOL  135.01  VL  26.472  GAL 
RP  107.03  LAP  -.28  LOP  71.60  VP  36,912  GAP 


DISTANCE  599.932 

11.5 0 A7L  89.69  HCA  296.60  SMA  120.75 
16.02  A7P  89.86  TAL  140.91  TAP  85.58 


RC  189.037  GL  1.23  GP  -10.92  7Al  40.46  7AP  168.97  ETS  281.40  7AE  128.44  ETE  108.74 


PLANETOCENTRIC  CONIC 
C3  43.336  VHL  6.583  DLA  24.60 


RAL 


LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

4 

52 

53 

3307.54 

-24.43 

118.18 

90.00 

0 

30 

51 

4149.64 

-1.59 

169.17 

100.00 

6 

35 

41 

2976.06 

-26.94 

94.49 

100.00 

1 

38 

43 

3956.36 

.68 

153.71 

110.00 

8 

25 

26 

2632 . 72 

-32.73 

69.83 

110.00 

2 

5 

28 

3872.46 

5.70 

344.23 

95.02  RAO  6568.6  VEL  12.834  PTH  2.34  VHP  10.589 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
339.40  75.22  5 40 

330.23  61.72  1 40 

340.10  76.53 

328.97  60.11 

341.52  79.53  9 9 

325.85  56.24  3 10 


ECC  .29457  INC  .3123  VI  30.211 
RCA  05.10  APO  156.32  V2  35.144 
7AC  167.66  ETC  166.68  ClP-178.47 

OPA  11.45  RAP  73.85  ECC  1 .7132 


0 

1 

25  18 

44  40 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2707.5 

-26.22 

109.97 

3549.6 

-5.36 

162.52 

2376.1 

-28.53 

86.05 

3356.4 

-3.30 

147. 19 

2032.7 

-33.82 

60.77 

3272.5 

1 .23 

138.01 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1106  TRA  5.7204  TC3-1 .9062  BAU  1.1046 

ROE  .4103  RRA  .3333  RC3  -.0395  FAU  .01108 

FOE  -.1347  FRA  1.7514  FC3  -.2373  BSP  19967 

BOE  .4250  BRA  5.7300  BC3  1 .9066  FSP  -510 

LAUNCH  DATE  FEB  4 19 69 

HELIOCENTRIC  CONIC 
RL  147.40  LAL  .00  LOL  135.01 

RP  107.79  LAP  -.09  LOP  74.90 

RC  190.075  GL  .30  GP  -10.70 

PLANETOCENTRIC  CCNIC 

C3  49.106  VHL  7.000  OLA  23.60  RAL  96.71 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  5 14  21  3207.58  '24 .77 

90.00  0 30  52  4232.32  1.08 

100.00  6 54  40  2964.14  -27.13 

100.00  1 33  14  4031 .00  3.20 

110.00  0 40  40  2632.09  -32.74 

110.00  2 3 35  3935.81  0.09 

DIFFERENTIAL  CORRECTIONS 
tqe  -.2752  TRA  6.2291  TC3-1 .6399  BAU  1 .0768 

ROE  .4192  RRA  .3507  RC3  -.0319  FAU  .01010 

FOE  -.1703  FRA  1.8131  FC3  -.1795  BSP  20012 

BOE  .5014  BRA  6.2390  BC3  1 .6403  FSP  -491 


MID-COURSE  EXECUTION  ACCURACY 
SOT  6031.1  SGR  481.7  SG3  147.7 

RRT  .6352  RRF  .6105  RTF  .9608 

SGB  6050.3  R23  .0009  R13  .9688 

SGI  6038.9  SG2  37j .6  THA  2-92 

FLIGHT  TIME  212.00 


ORB  I T DETERMINATION  ACCURACY 


ARRIVAL  CATE 


DISTANCE  604.608 

VL  26.440  GAL  12.50  A7L  89.90  HCA  299.90  SMA  120.57 

VP  36.900  GAP  16.86  A7P  89.95  TAL  147.69  TAP  07.59 

7AL  30.87  7AP  169.29  ETS  276.27  7AE  128.30  ETE  188.55 


SS 

472,5 

CST 

-.9851 

SSA 

12.3 

alf 

2.72 

5EP 

4 1969 

VI 

30.21  1 

V2 

35.155 

RAD  6560.0  VEL  13.056  PTH 
INJ  LONG  INJ  RT  ASC 


7AC  169.65  ETC  162.52  ClP-179.48 
2.38  VHP  11.091  OPA  12.03  RAP  76.00  ECC  \ .8082 


116.02 

173.78 

93.65 

157.01 

69.70 

147.59 


343.34 

333.18 

343.97 

332.01 

345.32 

329.00 


SGT  6021  .6  SGR 
RRT  .6292  RRF 
SGB  6039.7  R23 
SGI  6028.0  SG2 


466.4 


1 atmth 

INJ  TIME 

PO  CST  TIM 

75.82 

6 9 

9 

2687.6 

61.70 

1 41 

24 

3632.3 

76.94 

7 44 

4 

2364 .1 

60.26 

2 40 

25 

3431  .0 

79.56 

9 24 

40 

2032.1 

56.67 

3 9 

11 

3335.8 

ACCURACY 

0R8IT  OETEP 

1 SG3 

142.0 

ST  1684.9 

i RTF 

.9709 

CRT  .1331 

5 R13 

.9709 

LSA  1752.3 

3 THA 

2.80 

ELI  1685.6 

-26.48 

-2.71 

-28.65 

-.78 

-33.83 

3.65 


108.56 
167.15 
85.19 
151  .29 
60.72 
141 .32 


1539 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL.  4,  1968-69* 


4UNCH  CATE  1 

FE6 

4 1969 

flight  time  2m.oo 

arrival 

CATE 

SEP 

6 1969 

heliocentric  CONIC 

CISTANCE  609.072 

RL  147.48 

LAL 

.00 

L0L  135.01 

vl  26.408 

GAL  13.60 

A7L  90.12 

HCA  303.12  5MA 

120.38 

ECC 

.32113 

INC 

.1217 

VJ 

30 . 2 1 1 

RP  107.76 

LAP 

.10 

LOP 

78.13 

VP  36.888 

GAP  J7.77 

A7P  90.07 

TAL  146.53  TAP 

89.66 

RCA 

81 .72 

A PC 

359.04 

V2 

35.166 

RC  192.690 

gl 

-.42 

GP  - 

■JO. 49 

7AL  37.40 

ZAP  169.50 

ETS  270.64 

7AE  128.12  ETE 

188.35 

7AC 

1 71  .54 

ETC 

156.48 

CLP 

179.49 

planetocentric  CONIC 

C3  55.919 

VHL 

7.4  78 

CLA 

22.80 

RAL  98 .26 

RAC  6569.0 

VEL  13.315 

PTH  2.4  3 VHP 

11  . 

.643 

OPA 

12.56 

RAP 

78.15 

ECC 

1 .9203 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH  INJ 

TIME 

PC 

CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

33  12 

3275.06 

-24.97 

115.96 

347.15 

76.20  6 

27 

47 

2675.1 

- 

26.63 

107.68 

90.00 

0 

24  22 

4309.28 

3.56 

178.08 

336.18 

61 .89  1 

36 

11 

3709.3 

-.23 

17J  .45 

100.00 

7 

11  38 

2957 

.68 

-27.23 

93.20 

347.74 

77.16  8 

0 

55 

2357.7 

- 

28.72 

84 .72 

100.00 

1 

28  37 

4 101 

.89 

5.59 

161.73 

335.06 

60.59  2 

36 

59 

3501  .9 

1 .63 

J55 . 18 

110.00 

8 

54  48 

2634  .88 

-32.70 

69.99 

349.05 

79.44  9 

38 

43 

2034.9 

- 

33.81 

60.93 

110.00 

2 

1 56 

3997.45 

10.38 

150.90 

332.15 

57.25  3 

8 

33 

3397.5 

5.99 

144 .56 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  '.4468 

TRA 

6.7675 

TC3-1 

.3916 

BAU  I .0405 

SGT  6007,5  SGR  449.9  SG3  136.7 

ST 

1723.0 

SR 

340.8 

ss 

497.0 

ROE  .4284 

RRA 

.3673 

RC3  - 

•024  9 

FAU  .00849 

RRT 

.6226  RRF  . 

.6084  RTF  .9731 

CRT 

.0720 

CRS 

.0496 

CST 

-.9923 

FOE  -.2039 

FRA 

J .8796 

FC3  - 

.1314 

BSP  20045 

see  6024.3  R23  , 

.0005  R13  .9731 

LSA 

1792.4 

MSA 

345  .0 

SSA 

11.3 

BCE  .6190 

6RA 

6.7775 

0C3  1 

.3919 

FSP  -472 

SGI  6014.0  SG2  351.6  THA  2.68 

ELI 

1723.2 

EL2 

339.9 

ALF 

.85 

LAUNCH  OATE  FE0  4 J 969 


FLIGHT  TIME  216,00 


ARRIVAL  CATE  SEP  0 1969 


HELIOCENTRIC  CONIC 


OISTANCE  6J3.27S 


RL  147.48 

LAL  .00 

LOL  135.01 

VL  26.377 

GAL  14.79 

A7L  90.36 

HCA 

306.35 

SMA 

120.21 

ECC  .3366] 

INC 

.3642 

Vl 

30.21  I 

RP  107.73 

LAP  .29 

LOP  81.36 

VP  36.876 

GAP  18.78 

A7P  90.22 

tal 

145.46 

TAP 

91  .81 

RCA  79 . 74 

APO 

160.67 

V2 

35.177 

- 

RC  194.480 

GL  -1.16 

GP  -10.30 

ZAL  36.07 

ZAP  169.58 

ETS  264.66 

7AE 

127.91 

ETE 

188.17 

ZAC  273.25 

ETC 

147.28 

ClP 

178.42 

i 

PLANETOCENTRIC  CONIC 

E 

C3  64,000 

VHL  8 .000 

Ola  21.98 

RAL  99.66 

RAO  6569.2 

VEL  13.615 

PTH 

2. 49 

VHP 

12.255 

OPA  13.04 

RAP 

80.29 

ECC 

2.0533 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

= 

90.00 

5 49  53 

3268.32 

-25.08 

115.49 

350.84 

76.41 

6 

44  21 

2668.3 

- 

■26.71 

107.20 

I 

90.00 

0 18  54 

4381 .76 

5.87 

182.1 5 

339.18 

62.25 

1 

31  55 

3781  .8 

2.11 

175.49 

100.00 

7 26  50 

2955.72 

-27.25 

93.06 

351.41 

77,22 

8 

16  5 

2355.7 

- 

28 . 74 

84.57 

100.00 

1 24  38 

4169.59 

7.83 

165.49 

338.11 

61  .06 

2 

34  7 

3569.6 

3.91 

158.90 

110.00 

9 7 32 

2640.66 

-32.63 

70.43 

352.70 

7 9.19 

9 

51  33 

2040.7 

- 

33.77 

61  .38 

= 

110.00 

2 0 25 

4057.42 

12.56 

154.16 

335.28 

57.95 

3 

8 2 

3457.4 

8.24 

147.74 

= 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACY 


TOE  -.6176 

TRA 

7.3528 

TC3-1 

.1614 

BAU 

.9939 

SGT  5991 .5  SGR 

432.3  SG3 

131  .7 

ST 

1761  .0 

SR 

326.2 

SS 

51  1 .2 

- 

ROE  .4383 

RRA 

.3829 

RC3  ' 

.0185 

FAU 

.00672 

RRT  .6160  RRF 

.6032  RTF 

.9754 

CRT 

.0215 

CRS 

.0804 

CST 

-.9946 

- 

FOE  -.2349 

FRA 

1 .9531 

FC3  - 

.0909 

BSP 

19949 

SG6  6007.1  R23 

.0005  R13 

.9754 

LSA 

1833.0 

MSA 

330.0 

SSA 

10.8 

BOE  .7573 

0RA 

7.3627 

6C3  1 

.1616 

FSP 

-452 

SGj  5997,4  SG2 

340.2  THA 

2.55 

Eli 

1761  .0 

EL2 

326.2 

ALF 

.24 

- 

LAUNCH  CATE  FEB 

4 1969 

flight  time  218.00 

ARRIVAL 

CATE 

SEP 

10  1969 

HELIOCENTRIC  CONIC 

DISTANCE  617. 

165 

| 

RL  147,48 

LAL 

.00 

LOL  135.01 

VL 

26.347 

gal  16.11  A7L  90.63 

HCA  309.58 

SMA  120.04 

ECC 

.35384 

INC 

.6276 

Vl 

30.21 I 

= 

RP  107.70 

LAP 

.48 

LOP 

84 .58 

VP 

36.864 

GAP  19.90  A7P  90.40 

TAL  144.47 

TAP  94.05 

RCA 

77.56 

APO 

162.51 

V2 

35.387 

- 

RC  196.245 

GL 

-J  .85 

GP  - 

10.12 

7AL 

34.86 

7AP  169.53  ETS  258.44 

7AE  127.64 

ETE  187.98 

7 AC 

174.66 

ETC 

132.83 

CLP 

177.31 

PLANETOCENTRIC  CONIC 

- 

C3  73.642 

VHL 

8 . 581 

Dla 

21  .21 

RAL 

100.93 

RAO  6569.4  V£l  13.964 

PTH  2.55 

VHP  12. 

,936 

OPA 

13.47 

RAP 

82.40 

ECC 

2.23  20 

! 

LNCH  A7MTH 

LNCH  TIME 

L-i 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 

90.00 

6 

4 43 

3266.24 

75.12 

115.35  354 ,4J 

76.48 

6 59 

9 

2666.2 

- 

26.73 

107.05 

— 

90.00 

0 

24  9 

44  50 

.45 

8.03 

186.04  342.17 

62.76 

1 28 

20 

3850.4 

4.32 

1 79.33 

- 

100.00 

7 

40  27 

2957 

752 

77.23 

93.19  354.96 

77.16 

8 29 

45 

2357.5 

- 

28.72 

84 .71 

- 

100.00 

1 

21  6 

4234 

• 41 

9.95 

169.14  341.15 

61  .67 

2 31 

40 

3634.4 

6 .09 

162.48 

120.00 

9 

19  3 

2649 

.03 

32.52 

71.06  356.25 

78.83 

10  3 

12 

2049.0 

- 

33.7  2 

62.03 

1 10.00 

1 

58  59 

4115 

.66 

14.65 

157.39  338.40 

58.76 

3 7 

34 

3515.7 

10.40 

150.86 

DIFFERENTIAL  CORRECTIONS 

MJO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.8026 

TRA 

7.9807 

TC3  - 

.9526 

BAU 

.9379 

SGT  5968.8  SGR 

413.1  SG3 

127.0 

ST 

1797.1 

SR 

331.3 

SS 

526.9 

RCE  .4485 

RRA 

.3963 

RC3  ' 

.0129 

FAU 

.00498 

RRT  .6074  RRF 

.5962  RTF 

.9779 

CRT 

-.0258 

CRS 

.1097 

CST 

-.9963 

FOE  -.2665 

FRA 

2.0319 

FC3  - 

.0586 

BSP 

19981 

SG0  5983. J R23 

.0006  RJ  3 

.9779 

LSA 

1872.3 

MSA 

33  4 .0 

SSA 

10.3 

BCE  .9194 

BRA 

7.9906 

BC3 

.9527 

FSP 

-4  36 

SGI  5974.1  SG2 

327.9  THA 

2.41 

ELI 

1797.1 

El2 

31 1 .2 

ALF 

J 79 . 74 

LAUNCH  DATE  FEB 

4 1969 

FLIGHT  TIME  220.00 

ARRIVAL 

CATE 

SEP 

12  1969 

HELIOCENTRIC  CONIC 


DISTANCE  620.658 


RL  147.48 

LAL 

.00 

LOL 

135.01 

VL  26.319 

GAL  17.56 

A7L  90.92 

HCA  312.80 

SMA  119.87 

ECC  .37311 

INC 

.9165 

Vl 

30.21  1 

RP  107.67 

LAP 

.67 

LOP 

87,81 

VP  36.852 

GAP  21.15 

A7P  90.62 

TAL  143.61 

TAP  96.41 

RCA  75.15 

APO 

164.60 

V2 

35.196 

RC  197.986 

GL 

-2.49 

GP 

-9.95 

7AL  33.80 

7AP  169.33 

ETS  25 2.10 

7AE  127.32 

ETE  187.79 

ZAC  175.51 

ETC 

II J .31 

CLP 

j 76 . 1 4 

PLANETOCENTRIC  CONIC 

C3  85.219 

VHL 

9.231 

OLA 

20.48 

RAl  102.05 

RAD  6569.7 

VEL  14.372 

PTH  2.61 

VHP  13. 

,697 

OPA  13.85 

RAP 

84.46 

ECC 

2.4025 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

17  52 

3267.98 

-25.09 

115.47 

357.83 

76.42 

7 12 

20 

2668  .0 

•26.71 

107.10 

90.00 

0 

9 55 

4515.72 

10.05 

189.78 

345.12 

63.39 

1 25 

11 

3915.7 

6.39 

303.01 

100.00 

7 

52  37 

2962.46 

-27.15 

93.54 

358.37 

76.99 

8 41 

59 

2362.5 

- 

20.67 

05.06 

100.00 

1 

17  51 

4296.47 

11  .93 

172.68 

344.13 

62.39 

2 29 

28 

3696.5 

8.14 

165 .95 

110.00 

9 

29  25 

2659.61 

-32.38 

71  .85 

359.69 

78.38 

10  13 

45 

2059.6 

33.64 

62.04 

110.00 

1 

57  33 

4172,08 

16,61 

160.58 

341.46 

59.69 

3 7 

5 

3572.1 

J2.46 

153.93 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9949 

TRA 

8.6639 

TC3 

-.7613 

BAU  .8674 

SGT  5941.9  SGR  392.7  SG3  122.5 

ST  1829.9 

SR 

296.3 

SS 

544  .2 

ROE  .4593 

RRA 

.4072 

RC3 

-.0080 

FAU  .00315 

RRT 

.5970  RRF  . 

,5876  RTF  , 

.9804 

CRT  -.0676 

CRS 

.1356 

CST 

-.9975 

FOE  -.2971 

FRA 

2.1192 

FC3 

-.0320 

BSP  19972 

500  5954.9  R23  , 

. 0008  R13  , 

.9804 

L3A  1908.9 

MSA 

297".  6 

SSA 

9 .8 

BCE  1 .0958 

BRA 

8.6735 

BC3 

.7614 

F$P  -420 

SGI  5946.6  SG2  314.8  THA 

2.27 

ELI  1830.0 

El2 

295 .6 

ALF 

179.36 

1540 
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J PL  TM  33-99 


EARTH_VENU5  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  FE0  5 1969 

HELIOCENTRIC  CONIC 
RL  1 47.50  LAL  .00  LOL  1 36 .02 

RP  108.07  LAP  2. 44  LOP  210.46 

RC  43.658  GL  1 1 .60  GP  9.30 

planctocentric  CONIC 
C3  30.297  VHL  5.504  CLA  22.20 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
0 30  20 

19  9 5 

2 15  39 

20  14  27 

3 56  50 
20  49  37 


L'l  TIME 

3091 .70 

4104  .02 

2777.99 

3973.64 

2460.90 

3063.62 


VL  25.004 
VP  35.058 
7AL  105.95 

RAL  23.26 
INJ  LAT 
-27.32 
-.45 
-29.27 
1.27 
-34.00 
5.37 


flight  time  70.00 
DISTANCE  173.114 

GAL  -2.03  A7L  07.47  HCA  74.46  SMA  113.40  ECC 
GAP  -17.52  A7P  89.32  TAL  186.50  TAP  260.96  RCA 
7AP  10.44  ET5  245.31  7AE  159.54  ETE  1.61  7AC 


1 29  51 
20  18  50 
1 57 
20  41 
37  59 
54  1 


3 

21 

4 

21 


DIFFERENTIAL  corrections 


TOE 

-.3139  TRA 

-.5502  TC3 

.2879 

BAU 

.1170 

ROE 

-.3973  RRA 

.1070  RC3 

.0236 

FAU  .02557 

FOE 

.2066  FRA 

.1792  FC3 

-.7306 

BSP 

2161 

BOE 

.5063  BRA 

.5605  BC3 

.2809 

FSP 

-174 

LAUNCH  OATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  1 36 .02 
RP  108.11  LAP  2.30  LOP  213.67 
RC  44.405  GL  11.51  GP  9.83 
PLANETOCENTRIC  CONIC 
C3  27.310  VHL  5.227 
LNCH  A7MTH  LNCH  TIME 
90.00  0 40  47 

90.00  18  55  34 

100.00  2 17  5 

100.00  20  1 57 

J10.00  3 56  41 

110.00  20  30  51 

differential  corrections 

TOE  -.3116  TRA  -.5259  TC3 
ROE  -.3804  RRA  .1039  RC3 


RAD  6568.2  VEL  12.315  PTH  2.22  VHP  11.213 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
103.06  260.56  82-25 

17J.13  251.65  . 61.69 

80.25  260.83  83.66 

154.67  250.69  60.13 

56.62  261.28  07.22 

143.77  240.14  56.19 

MIC'COURSE  EXECUTION  ACCURACY 
SGT  760.0  SCR  431.5  SG3  74  .0 
RRT  .2001  RRF  -.2317  RTF  -.6030 
SG6  000.9  R23  -.0301  R13  -.6092 
SGI  775.4  SG2  410.0  THA  9.43 

FLIGHT  TIME  72.00 


OISTANCE  179.032 

VL  25.301  GAL  -2.90  A7l  07.64  HCA  77.67  SMA  114,07 
VP  36.054  GAP  -16.41  A ZP  09.50  TAL  107.22  TAP  264.00 
ZAL  107.30  ZAP  10.22  ET5  256.46  7AE  157.27  ETE  3.70 


DPA 


arrival 

CATE 

APR 

16  1 96‘ 

.30434 

INC 

2.5330 

VJ 

30.206 

78.09 

APO 

147.92 

V2 

35.067 

124.91 

ETC 

157.86 

CLP 

4 . 76 

■ 19,76 

RAP 

3 0.02 

ECC 

1 .4986 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2491  .8 

28. 11 

94 .40 

3584.8 

'4.23 

164 .50 

21 78 .0 

29.84 

71  .49 

3373.8 

-2.71 

I 48 .1  5 

1861  .0 

'34,09 

47.38 

3263.6 

.89 

137.55 

ORBIT  CETERMINA TION  ACCURACY 


DLA  21.50 

RAL  21 .87 

RAO  6568.1 

VEL  12.194 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3037.15 

-27.76 

99.13 

257.01 

4107.74 

-.36 

171.30 

240.43 

2726.63 

-29.60 

76,47 

257.19 

3973.50 

1.26 

154.65 

247.53 

2415.05 

-34.18 

53.04 

257.43 

3657.04 

5.15 

143.46 

245.11 

PTH  2.19  VHP  10.592 
INJ  A7MTH  INJ  TIME 


04.17 

61.69 

05.63 

60.13 

89.34 

56.16 


1 

20 

3 

21 

4 

21 


31  24 
5 22 
2 32 
0 10 
36  56 
43  9 


FDE 

BOE 


.2008  FRA 
.4917  BRA 


.3539 
.0405 
.1602  FC3  -.6667 
,5361  BC3  .3562 


LAUNCH  DATE  FEB  5 1969 


BAU  .1301  SGT  790.6  SGR  436.7  SG3  82.5 

FAU  .02735  RRT  .2355  RRF  -.2626  RTF  -.7029 

BSP  2292  SGB  910.2  R23  -.0347  R13  -.7091 

FSP  -190  SGI  807,7  SG2  419.7  THA  JO. 09 

FLIGHT  TIME  74.00 


heliocentric  ccnic 

RL  147.50  LAL  .00  LOL  136.02  VL 
RP  108.15  LAP  2.16  LOP  216.00  VP 

RC  45.309  GL  11  .33  GP 
PLANETOCENTRIC  CCNIC 
C3  24.703  VHL  4.970  OLA  20.83  RAL 


DISTANCE  106.561 

25.651  GAL  -2.99  AZL  07.81  HCA  80.87  SMA 

36.232  GAP  -15.36  A7P  89.65  TAL  188.01  TAP 

10.41  7AL  108.92  ZAP  10.44  ET5  267.88  7AE  155.13  ETE 


20.42 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
0 44  10 

18  40  39 

2 19  23 

19  48  7 

3 57  2 

20  26  56 


L-I  TIME 
2979.80 
4196.90 
2672.77 


INJ  LAT 
-28.09 
-.06 
-29.81 


RAD  6568.0  VEL  12.090  PTH  2.16  VHP  10.002 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

375.9 

SR 

415.1 

SS 

217.7 

CRT 

.8231 

CRS 

.9303 

CST 

.9675 

LSA 

576.9 

MSA 

166.8 

SSA 

18.2 

ELI 

535  .0 

EL2 

165  .6 

ALF 

40.44 

ARRIVAL 

DATE 

APR 

18  1969 

ECC 

.20018 

INC 

2.3588 

VI 

30.206 

RCA 

01  .77 

APO 

147.97 

V2 

35.053 

ZAC 

125.83 

ETC 

156.99 

CLP 

2.03 

OPA 

20.74 

RAP 

31  .05 

ECC 

1 .4496 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2437.2 

- 

20.20 

90.50 

3587.7 

-4.34 

3 64  .66 

2126.6 

- 

29.89 

67.68 

3373.5 

-2.73 

148.13 

1015.1 

- 

33.09 

43.01 

3257.0 

.67 

137.24 

ORBIT  determination  accuracy 

ST 

389.1 

SR 

410.7 

SS 

217.9 

CRT 

.8326 

CRS 

.9362 

CST 

.9660 

LSA 

508.5 

MSA 

165.6 

SSA 

19.3 

ELI 

547.2 

El2 

3 64.9 

AlF 

47.52 

ARRIVAL  OATE 

APR 

20  1969 

ECC 

.27336 

INC 

2.1809 

VI 

30.206 

RCA 

84.48 

APO 

340.04 

V2 

35.040 

ZAC 

126.68 

ETC 

3 56.04 

ClP 

.07 

DPA 

23  . 74 

RAP 

32.02 

ECC 

1 .4079 

94.96 
171  .81 
72.48 


TOE  -.3081  TRA  -. 

ROE  -.3646  RRA 

FOE  .2090  FRA  . 

BOE  .4774  BRA 

LAUNCH  OATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 
RP  108.19  LAP  2.01  LOP  220.09 
RC  46.364  GL  1 1 .06  GP  11.05 

PLANETOCENTRIC  CONIC 
C3  22.629  VHL  4.757  DLA  19.96 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 40  24  2920.29 

90.00  18  24  36  421 1 .92 

100.00  2 22  30  2616.87 

100.00  19  33  11  3990.58 

1 10.00  3 58  5 2317.70 

110.00  20  1 45  3862.43 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3020  TRA  -.4771  TC3  .5060 
ROE  -.3498  RRA  .1000  RC3  .0890 
FDE  .2065  FRA  .1392  FC3-1 .2007 
BOE  .4621  BRA  .4075  BC3  .5138 


3979.17 

1 .45 

154.96 

2367,22 

-34.15 

49.31 

3857.47 

5.14 

143.45 

MID- 

TC3  ,4251 

BAU 

.1423 

SGT 

RC3  .0621 

FAU 

.02935 

RRT 

FC3-1 .0252 

BSP 

2398 

SGB 

BC3  .4296 

FSP 

-226 

SGI 

253.45 
245.24 
253.55 
244.40 
253.59 
242.11 
COURSE  EXEC 
028.7  SGR 
.2664  RRF 


86. 2 A 
61  .68 
07.72 
60.14 
91.55 
56.16 


1 33  49 

19  50  36 

3 3 55 

20  54  26 

4 36  30 

21  31  U 


939.3  R23  -.0406  RI3 
839.9  SG2  420.6  THA 


442.3  SG3  92.1 
,2974  RTF  -.7190 
.7262 
10.84 


PO  CST  TIM 

2379.0 
3596.9 

2072.0 

3379.2 

1767.2 
3257.5 

ORBIT  OETERMINA 
ST  400.3  SR 
.0411  CRS 
597.4  MSA 
557,7  EL2 


INJ  2 LAT  INJ 
'28.31 
-3.85 
-29.81 
-2.53 
-33.56 
.66 


2 LONG 
86.30 

165.17 
63.67 
148 .44 
40.11 
137.23 


CRT 

LSA 

ELI 


TION  ACCURACY 
421.3  SS  215.3 
.9410  CST  .9654 
164.0  SSA  20.5 
163.6  AlF  46.74 


FLIGHT  TIME  76.00 
OISTANCE  193.296 

VL  25.098  GAL  -3.09  A7l  87.90  HCA  04.07  SMA  117.57 

VP  36.394  GAP  -14.36  A7P  09.79  TAL  188.87  TAP  272.94 

7AL  110.55  ZAP  11.11  ETS  2 70.64  7AE  153.14  ETE  7.37 

VEL  12.000  PTH  2.14  VHP  9.443 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  APR  22  1969 


RAL  18.94 
INJ  LAT 
-28.28 
.42 
-29.89 
1 .84 
-33.99 
5.32 

BAU  .1554 
FAU  .03159 
BSP  2549 
FSP  -257 


RAO  6567.9 
INJ  LONG 
90.62 
172.65 
68.32 
155.59 
45.45 
143.71 


ECC  .25983  INC  2,0223  Vi  30.206 
RCA  87.02  APO  148.12  V2  35.027 
ZAC  127.43  ETC  155.03  ClP  'I  -M 

OPA  22-79  RAP  32.93  ECC  1.3724 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


249.92  00.41  1 37  4 

242.12  61.69  19  34  40 

249.95  89.90  367 

241.33  60.16  20  39  42 

249.79  93.83  4 36  43 

239.16  56.10  21  18  27 

MID-COURSE  EXECUTION  ACCURACY 
SGT  859.1  SGR  440.4  SG3  102.8 
RRT  .3003  RRF  -.3361  RTF  -.7368 
SGB  969.1  R23  -.0469  R13  -.7451 
SGI  872.8  SG2  421.0  THA  11.66 


2320.3 
3611  .9 
2016.9 
3390.6 
1717.0 

3262.4 


-28.20 
-3.36 
-29.59 
-2.15 
-33.09 
.85 


81  .95 
166.01 
59.5  3 
149.07 
36.33 
137.40 


ORBIT  DETERMINATION  ACCURACY 


ST 

407.7 

SR 

423.0 

SS 

209 

.5 

CRT 

.0400 

CRS 

.9466 

CST 

.9630 

LSA 

601  .9 

MSA 

162.1 

SSA 

21 

.9 

ELI 

564  .8 

El2 

161  .9 

ALF 

46  . 

25 

1541 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  FEB  5 1969 


HELIOCENTRIC  CONIC 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL 

RP  108.23 

LAP 

1 .86 

LOP  223.29 

VP 

RC  47.558 

gl 

10.60 

GP  11.77 

7AL 

PLANETOCENTRIC  CONIC 

C3  20.799 

VHL 

4.561 

OLA  18.97 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

II 

90.00 

0 

53  25 

2859.18 

90.00 

18 

7 41 

4232.34 

100.00 

2 

26  23 

2559.39 

flight  tike  7 0.00 
DISTANCE  200.033 

26.123  GAL  -3.18  A7L  88.14  HCA  87. 27  SMA  118.81 

36,54?  GAP  -13.41  A7P  89.91  TAl  189.79  TAP  277.06  RCA 

112.25  7AP  12.19  ETS  288.09  7AE  151.33  ETE  9. 1C 


ARRIVAL  CATE  APR  ? 4 1969 


17.45  RAO  6567.8  VEL  11.924  PTH  2.12  VHP  8.912 
J LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


0PA 


100.00 
1 10.00 
110.00 


19  17  24 
3 59  50 

20  0 27 


4007.37 

2267,02 

3872.50 


differential  corrections 


28.31 
1 .08 
29.82 
2.40 
-33.69 
5.7i 


86.15 
1 73 . 78 
64.05 
156.51 
41  .52 
144.24 


246,4  5 
239.30 
246.41 
238.37 
246.08 
236.32 


90.65 
61  .70 
92.15 
60.20 
96.14 
56.24 


1 41  4 

19  18  14 

3 9 2 

20  24  12 

4 37  37 

21  4 59 


: .24751 

INC  1 .8576 

VI 

30.206 

» 89.40 

APO  148.21 

V2 

35.013 

: 128.08 

ETC  153.95 

CLP 

-3.20 

i 23.88 

RAP  33.76 

ECC 

1 .3423 

CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

2259.2 

-27.92 

77.51 

3632.3 

-2.71 

167.16 

1959.4 

-29.21 

55  . 30 

3407.4 

-1 .58 

149.99 

1667.0 

-32.40 

32.50 

327?.  5 

1 .23 

138.01 

TCE 

-.2950 

TRA 

-.4534 

TC3 

.5904 

BAU 

.1677 

SGT 

ROE 

-.3357 

RRA 

.0990 

RC3 

.1223 

FAU  .03410 

RRT 

FCE 

.2012 

FRA 

.1212 

FC3-1 .4195 

BSP 

2668 

see 

BCE 

.4469 

BRA 

.4641 

BC3 

.6029 

FSP 

-292 

SCI 

LAUNCH  DATE  FEB  5 1969 

heliocentric  CONIC 
RL  147.50  LAL  .Off  LOU  136.02 

RP  108.2 7 LAP  1.69  LOP  226.49 

RC  48.883  CL  10.20  GP  12.56 

PLANETOCENTRIC  CONIC 
C3  19.249  VHL  4,387  OLA  17.86 

LNCH  A7MTH  LNCH  TIME  L-J  TIME 
0 59  10 


90.00 
90.00 
100.00 
100.00 
WO. 00 
1 10.00 


2796.97 
4257.69 
2500.77 
4029. U 
2215.25 
3887.40 


17  50  11 
2 31  1 

19  I 1 
4 2 17 

19  46  15 
DIFFERENTIAL  CORRECTIONS 
TOE  -.2855  TRA  -.4293  TC3  .6790 

ROE  -.3222  RRA  .0989  RC3  .1627 

FCE  .1918  FRA  .1001  FC3-1.6607 

BDE  .4305  BRA  .4405  8C3  .6982 

LAUNCH  CATE  FEB  5 1969 
HELIOCENTRIC  CONIC 


RL 

147 

.50 

LAL  " 

.00 

lOl 

136.02 

VL 

26, 

.512 

GAL 

RP 

108 

.31 

LAP 

1 .53 

LOP 

229.69 

VP 

36, 

.796 

GAP 

RC 

50. 

327 

GL 

9.61 

GP 

13.44 

7Al 

11! 

>,70 

ZAP 

PLANETOCENTRIC  CONIC 
C3  17.938  VHL  4.?35  CLA  16.64 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

1 5 37 

2734.07 

-27,88 

77.03 

239.87 

90.00 

17  32  20 

4287.45 

2.86 

1 76! 86 

233.55 

100,00 

2 36  22 

2441  .38 

-29.20 

55.34 

239.71 

100.00 

18  44  16 

4055.37 

4.03 

159.15 

232.90 

110.00 

4 5 26 

2162.74 

-32.65 

33.56 

239.09 

11 0.00 

19  31  4? 

3906 . 78 

7.00 

146.05 

231 .06 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2724  TRA  -.4044  TC3 
RCE  -.3090  RRA 
FOE  . 1 768  FRA 
BOE  .4J19  BRA 


.7725 
.0995  RC3  .21 J 3 
.0758  FC3-1  .9357 
.4165  SC3  . 8009 


688.9  SCR  455.7  SG3  114.8 

.3385  RRF  -.3795  RTF  -.T5|6 

998.9  R2 3 -.0546  R13  -.7613 

906.0  SG2  420.7  THA  12.60 

flight  time  bo.oo 

DISTANCE  206.767 

GAL  -3.29  A7L  68.31  HCA  90.47  SMA  119.95 

GAP  -12.50  A7P  90.01  TAL  190.75  TAP  281.22 

7AP  13.62  ETS  295.98  7AE  149.69  ETE  10.82 

RAO  6567.8  VEL  II .859  PTH  2.10  VHP  8.409 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
81 .60  243.09  92.92  1 45  47 

175.20  236.23  61.74  19  1 9 

59.71  242,99  94.43  3 12  42 

157.71  235.55  60.26  20  8 10 

37.54  242.50  98.45  4 39  12 

145.02  233.61  56.33  20  5i  3 

MID-COURSE  EXECUTION  ACCURACY 
SGT  917.0  SCR  464,6  SG3  128.3 
RRT  .3804  RRF  -.4272  RTF  -.7656 
SG0  1028.0  R23  -.0631  R13  -.7770 
SGI  938.3  SG2  419.9  THA  13.70 


FLIGHT  time  82.00 
DISTANCE  213.495 

-3.39  A7l  86.47  HCA  93.66  SMA  12] 

-11.63  A7P  90.10  TAL  191.75  TAP  285.41  RCA 
15.36  ETS  302.39  7AE  148.24  ETE  11 


RAL  14.55  RAO  6567.7  VEL  W .80 3 PTH  2.09  VHP  7.934 

INJ  A7MTH  INJ  TIME 
95.20  I 51  II 

61 .82  18  43  48 

96.69  3 IT  4 1841.4 

60.36  19  51  51  3455.4 

100.73  4 41  28  1562.7 

56.46  20  36  49  3306.8 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


VL  26 . 327 
VP  36.675 
7AL  114.00 

RAL  15.98 
INJ  LAT 
-28.18 
1 .90 
-29.59 
3.14 
-33.25 
6.27 

0AU  .1797 
FAU  .03692 
BSP  2798 
FSP  -332 


ST 

432.6 

SR 

<23.6 

S5 

200.4 

CRT  .0537 

CRS 

.9508 

CST 

.9594 

LSA 

• 603.1 

MSA 

159.9 

SSA 

23.5 

ELI 

569.4 

EL* 

159.9 

alf 

45.80 

arrival  date 

APR 

26  1969 

ECC 

.23634 

INC 

1 .6940 

VI 

30.206 

RCA 

91  .60 

APO 

148 .30 

V2 

35.000 

7AC 

128.62 

ETC 

152.83 

CLP 

-5.31 

OPA 

25.02 

RAP 

34 .51 

ECC 

1 .3168 

PO 

CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

2197,0 

'27.40 

73.01 

3657.7 

-I  .89 

1 68 . 5 7 

1900.8 

28.67 

51  .03 

3429.1 

-.04 

151  .18 

1615.2 

- 

31  .72 

28.65 

3287.4 

1 .80 

138.79 

ORBIT  DETERMINATION  ACCURACY 

ST 

413.0 

SR 

422.8 

SS 

387.1 

CRT 

.8579 

CRS 

.9542 

CST 

.9537 

LSA 

599.3 

MSA 

157.5 

SSA 

25.4 

ELI 

569.7 

El2 

157.5 

alf 

45.7g 

ARRI VAL 

CATE 

APR 

28  1969 

ECC 

.22625 

INC 

1.5303 

VI 

30.206 

RCA 

93.64 

APO 

M0 .40 

V2 

34 .987 

7AC 

129.01 

ETC 

151  .61 

CLP 

-7.50 

OPA 

26.21 

RAP 

35.15 

ECC 

1 ,2952 

PO  CST  TIM 

TNJ 

2 LAT 

INJ 

2 LONG 

2134.3 

26.86 

68 .51 

3607.5 

-.93 

170.23 

-27.97 

.05 

-30.83 

2.54 


46.75 
152.62 
24  .82 
159.80 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  108.36  LAP  1.36  LOP  232.88 

RC  5i .881  CL  8 .90  GP  14 .43 

PLANETOCENTRIC  CONIC 
C3  16.830  VHL  4.102  OLA  15.31 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


1 12  43 

17  14  22 

2 42  25 

18  27  21 

4 9 17 

19  16  59 


2670.87 
4321  .15 
230L.50 
4005 .67 
2109.78 
3930.23 


BAU 

.1921 

SGT  943.4  SCR  475.9 

SC3 

143.5 

ST 

406.9 

SR 

420.1 

SS 

160.9’ 

FAU 

.04011 

RRT  .4254  RRF  -.4709 

RTF  - 

.7002 

CRT 

.8595 

CRS 

.9556 

CST 

.9442 

BSP 

2964 

see  1056.7  R23  -.0720 

R13  - 

.7937 

LSA 

588.  J 

MSA 

154.9 

SSA 

27.6 

FSP 

-379 

SCI  970.1  SC?  4J8.9 

THA 

14.96 

ELI 

564  .0 

EL2 

1 54  .9 

ALF 

46.07 

FLIGHT  TIME  84,00 

ARRIVAL 

CATE 

APR 

30  1969 

DISTANCE  220.214 

VL 

26.680 

GAL 

-3.49  A7L  88.63  HCA 

96.86 

SMA  122.01 

ECC 

.21717 

INC 

1.3656 

VI 

30.206 

VP 

56.904 

GAP 

-10.79  A7P  90.16  TAL  192.77 

TAP  289. 63 

RCA 

“95.52 

APO 

148.51 

V? 

34 ,974 

7AL 

117.55 

7AP 

17.37  ETS  307.56  7AE  146.97 

ETE  14.44 

7AC 

129.26 

ETC 

150.36 

CLP 

-9.77 

RAL 

13.19 

RAO 

6567.7  VEL  11 .756  PTH 

2.08 

VHP  7.405 

DPA 

27.46 

RAP 

35.66 

ECC 

1 .2770 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ 

A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

-27.40 

72.46  236.82  97.44 

1 57  13 

2070.9 

- 

26.09 

64  .04 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2590  TRA  -.3821  TC3 
ROE  -.2959  RRA  .1007  RC5 
FOE  .1569  FRA 
BOE  .3933  BRA 


.8615 
.2608 
•P495  FC3-2.2442 
.3951  BC3  .9024 


3.94 
-28.65 
5.04 
-31 .91 
7.08 

BAU  ,2031 
FAU  .04363 
BSP  3080 
FSP  -430 


178.75 

50.98 

160.83 

29.61 

147.29 


231.07 

236.61 

230.46 

235.88 

228.72 


61  .94 
98.92 
60.50 
102.9 6 
56.63 


MID-COURSE  EXECUTION  ACCURACY 
SGT  967.8  SGR  490.6  SG3  160.3 
RRT  .4734  RRF  -.5341  RTF  -.7 909 
SOB  1085.0  R23  -.0834  R! 3 -.0071 
SCI  1001.5  SG2  417.6  THA  16.43 


18  26  24 

3 22  6 

19  35  27 

4 44  27 

20  22  29 


37 21  .1 
17 81  .6 

3485.7 

1509.8 
3330.2 


.16 
-27.12 
1 .08 
- 29.80 
3.4  3 


J 72 . 11 
42. 5J 
154  .29 
21  .04 
MI  .02 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 

LSA 

ELI 


398.6  SR 
.8595  CRS 

573.6  MSA 
555.3  EL2 


415.6  SS 
.9537  CST 

352.6  SSA 
152.5  AlF 


146.8 
.928  5 
30.2 
46.39 


154? 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  'VOL  4.  1968-69 


LAUNCH  cate  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LCL  136.02 

RP  108. 40  LAP  1.18  LOP  236.07 

RC  53.536  GL  8 .08  CP  15.52 

planetocentric  CONI C 
C3  15.897  VHL  3.987  CLA  13.89 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 


flight  time  86.00 
CIS TANCE  226.921 

VL  26.831  GAL  -3.58  A7l  88.80  HCA  100.05  SMA  122-93 

VP  37.002  CAP  -10.00  A7P  90.21  Ml  193.80  TAP  293.85 

7Al  119.30  7AP  19.61  ETS  311.72  7AE  M5. 89  ETE  16.43 


ARRIVAL  DATE  MAY  2 1969 


ECC  .20904  INC  1.1988  vi  30.206 
RCA  97.23  APO  148.63  V2  34.961 
7AC  129.33  ETC  149.08  ClP  -12.13 


2607.62 
4358.34 

2321 .62 

4119.57 

2056.57 
3957.39 


90.00  1 20  27 

90.00  16  56  29 

100.00  2 49  8 

100.00  18  10  29 

1J0. 00  4 13  51 

110.00  19  2 16 

DIFFERENT IAL  CORRECTIONS 

TCE  -.2441  TRA  -.3610  TC3  .9468 
ROE  -.2826  RRA  .1025  RC3  .3363 
FCE  .1307  FRA  .0208  FC3-2.5882 
BCE  .3734  BRA  .3753  BC3  1 .0047 

LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  336.02 
RP  108.43  LAP  1.00  LOP  239.26 
RC  55.282  GL  7.14  GP  16.74 
planetocentric  CONIC 
C3  15.JI2  VHL  3.887  OLA  12.39 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 28  53 

90.00  16  38  48 

100.00  2 56  33 

100.00  17  53  47 

110.00  4 19  8 

110.00  18  47  42 

DIFFERENTIAL  CORRECTIONS 
TCE  -.2269  TRA  -.3412  TC3  1.0259 
RCE  -.2685  RRA  .1051  RC3  .4151 
FDE  .0957  FRA  -.0305  FC3-2.970I 
BCE  .3516  BRA  .3570  BC3  1.1067 

LAUNCH  CATE  FEB  5 1 969 
HELIOCENTRIC  CONIC 


RAl  11.92 
INJ  LAT 
-26 . 76 
5.13 
-27.94 
6.18 
-31 .03 
8.89 

BAU  .2135 
FAU  .04753 
BSP  3185 
FSP  -487 


RAC  6567. 
INJ  tONG 
67.94 
180.83 
46.67 
162.71 
25.71 
148.74 
MIC- 
SCT 
RRT 
SGB 
SGI 


6 VEL  13 .71 7 PTH  2.06  VHP  7.063 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


233.98 

228.83 

233.74 

228.25 

232.91 

226.59 


99.62 
62.11 
101 .09 
60.69 
105.12 
56.86 


2 3 55 

18  9 7 

3 27  50 

19  19  8 

4 48  7 

20  8 13 


COURSE  EXECUTION  ACCURACY 
989.3  SCR  509.8  SC3  179.1 
.5231  RRT  -.5916  RTF  -.8001 
1112.9  R23  -.0964  R13  -.8198 
1032.0  SG2  416.5  THA  18.14 


CPA  28.78  RAP 
PO  C$T  TIM  INJ 

2007.6 

3758.3 

1721 .6 

3519.6 

1456.6 

3357.4 

ORBIT  OETERMINA 
ST  386.3  SR 
CRT  .8570  CRS 
ISA  554.3  MSA 
ELI  542.0  El2 


36.04  ECC  1 .2616 
2 LAT  INJ  2 LONG 
25.16  59.64 

1.36  174.18 

■26.12  38.34 

2.23  156.15 

-28.65  17.32 

4.47  142.45 


TJON  ACCURACY 
408.7  SS  120.8 
.9435  CST  .8991 
150.3  SSA  33.1 
150.1  ALF  46.88 


VL  26.967  GAL 
VP  37.088  GAP 
7AL  121.00  7AP 


FLIGHT  TIME  88.00 
DISTANCE  233.613 

-3.67  A7L  88.97  HCA  103.23  SMA  123.77 
-9.24  A7P  90.24  TAL  194.83  TAP  298.06 
22.08  ETS  315.11  7AE  144.97  ETE  18.59 


ARRIVAL  CATE  MAY  4 1969 


ECC  .20178  INC  1.0288  VI  30.206 
RCA  98.79  APO  148.74  V2  34.948 
7AC  129.21  ETC  147.77  ClP  -14,60 


2544  .49 
4398 .64 
2261 .66 
4J56.7] 
2003.26 
3967.88 


RAL  10.75 
INJ  LAT 
-25.97 

6.41 
-27.08 

7.41 
-30.02 

10.02 

BAU  .2236 
FAU  .05185 
BSP  3294 
FSP  -552 


RAO  6567.6  VEL  11 .683  PTH  2.05  VHP  6.668 
INJ  LONG  INJ  RT  AS C IN J A7MTH  INJ  TIME 


63.49 
183.11 
42.42 
164.77 
21  .89 
150.38 


231  .37 
226.83 
231  .09 
226.29 
230.19 
224 . 70 


1 01 .71 
62.36 

10 3.17 
60.96 

107.17 
57.15 


2 11  16 
17  52  6 

3 34  15 

19  3 4 

4 52  31 

19  54  9 


DPA  30.17  RAP 
PO  CST  TIM  INJ 

1944.5 

3798.6 
1661  .7 

3556.7 
1403.3 
3387.9 


36.24  ECC  1 .2487 


2 LAT 
-24.09 
2.66 
-25.00 
3.48 
-27.38 
5.62 


INJ  2 LONG 
55.33 
176.43 
34.24 
158.19 
13.69 
3 44  .05 


RL 

147 

.50 

LAL 

.00 

LOL 

1 36, 

.02 

VL 

27.i 

089 

CAL 

RP 

108 

.47 

LAP 

.82 

LOP 

242 

.44 

VP 

37. 

165 

GAP 

RC 

57. 

109 

GL 

6.09 

GP 

18 

.10 

7Al 

122 

.63 

7AP 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1006.5  SGR  534.7  SG3  199.9 
RRT  .5724  RRF  -.6495  RTF  -.8077 
SGB  1139.8  R23  -.1110  R13  -.8320 
SGI  1061  .2  SG2  415.9  W 20.14 

flight  time  90.00 
DISTANCE  240.287 

-3.76  A7L  89.15  HCA  106.42  SMA  1 
-8.51  A7P  90.24  TAL  195.84  TAP  2 
24.76  ETS  317.90  7AE  144.21  ETE 


ORBIT  DETERMINATION  ACCURACY 


planetocentric  conic 

C3  14.455  VHL  3.802  CLA  10.80  RAL  9.72  RAC  6567.6 
LNCH  47MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG 
90.00  1 37  56  2481.56  -25.02  59.13 

90.00  16  21  27  4441.75  7,76  185.55 

100.00  3 4 40  2201.80  -26.08  38.25 

100.00  17  37  23  4196.75  8.73  167.02 

110.00  4 25  10  1949.93  -28.89  18.15 

110.00  18  33  23  4021.38  IJ.25  152.19 

DIFFERENTIAL  CORRECTIONS 
TCE  -.2084  TRA  -.3232  K3  1 .0950  BAU  .2331 

.1084  RC3  .5062  FAU  .05658 

-.0435  FC3-3 . 3885  BSP  3389 

,3409  BC3  3 .2064  FSP  -622 


VEL  11 .655  PTH  2.05  VHP  6.299 
INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


229.01 

225.11 

228.71 

224.59 

227.74 

223.07 


103.70 
62.68 
105.15 
61  .30 
109.12 
57.51 


2 19  17 

17  35  29 

3 41  22 

18  47  20 

4 57  40 

19  40  25 


ST 

369.2 

SR 

398.7 

SS 

90.6 

CRT 

.8509 

CRS 

.9048 

CST 

.8287 

LSA 

529.3 

MSA 

M8.3 

SSA 

36.7 

Eli 

522.9 

El2 

M7.9 

ALF 

47.59 

ARRIVAL 

CATE 

MAY 

6 1969 

ECC 

.19533 

INC 

.854  3 

VI 

30.206 

RCA 

100.21 

APO 

148 .86 

V2 

34 .936 

7AC 

128.88 

ETC 

146.46 

CLP 

-17.19 

DPA 

31  .65 

RAP 

36.26 

ECC 

1 .2379 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1881  .6 

- 

22.89 

51  .10 

3841  .8 
1601 .8 
3596.7 
1 349.9 
3421  .4 


4.04 

-23.75 

4.83 

-26.01 

6.89 


178.85 
30  .23 
160 .40 
10.15 
145 .82 


RCE  -.2534  RRA 
FDE  .0517  FRA 
.3281  BRA 


BCE 

LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CCNIC 
RL  147.50  LAL  .00  LOL  136.02 
RP  108.51  LAP  .64  LOP  245.62 
RC  59.010  GL  4.91  GP  19.62 
planetocentric  conic 
C3  13.907  VHL  3.729  OlA  9.15 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 47  43  2418.78 

90.00  16  4 30  4487.47 

100.00  3 13  32  2142.00 

100.00  17  21  22  4239.48 

110.00  4 31  58  1896.58 

110.00  18  19  26  4057,67 

DIFFERENTIAL  CORRECT  I (DNS 
TCE  -.1864  TRA  -.3049  TC3  1.1581 
RCE  -.2361  RRA  .1127  RC3  .6123 
FCE  -.0058  FRA  -.0803  FC3-3.8494 
BCE  .3008  BRA  .3251  BC3  1.3100 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1018.7  SGR  567.1  SG3  222. & 
RRT  .6196  RRF  -.7061  RTF  -.8134 
SGB  1166.0  R23  -.1272  *13  -.8437 
SGI  1089.1  SG2  416.4  THA  22.49 

flight  time  92.00 


ORB  I T DETERMINATION  ACCURACY 


DISTANCE  246.942 

VL  27.19e  GAL  -3.83  A7L  89.33  HCA  109.60  SMA  125.23 

VP  37.234  GAP  -7.81  A7P  90.23  TAL  196.82  TAP  306.42 

7AL  124.17  7AP  27.67  ETS  320.24  7AE  M3. 58  ETE  23.62 


RAL  8.82 
INJ  LAT 
-23.94 
9.18 
-24.95 
10.11 
-27.64 
12.57 

BAU  .2436 
FAU  .06184 
BSP  3536 
FSP  -706 


RAC  6567. 
INJ  LONG 
54.85 
188.16 
34.16 
169.43 
14.50 
154.18 
MIO 
SGT 
RRT 
SGB 
SGI 


5 VEL  11.632  PTH  2.04  VHP  5.957 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

348 .4 

SR 

385.3 

SS 

60.7 

CRT 

.8403 

CRS 

.7364 

CST 

.6027 

LSA 

500.4 

MSA 

M6.6 

SSA 

40 . 7 

ELI 

498.5 

EL2 

146.0 

ALF 

48.42 

arrival 

CATE 

M4Y 

8 1969 

ECC 

.18962 

INC 

.6743 

VI 

30.206 

RCA 

101 .48 

APO 

148 .98 

V2 

34.923 

7AC 

128.31 

ETC 

145.18 

CLP 

-19.92 

DPA 

33.2! 

RAP 

36.04 

ECC 

3 .2289 

PO  ( 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

226.92 
223.66 
226.60 
223.17 
225.57 
221 .71 


105.59 
63.09 
107.01 
61  .72 
110.96 
57.95 


2 28  2 

17  19  17 
3 49  M 

18  32  1 

5 3 34 

19  27  3 


COURSE  EXECUTION  ACCURACY 

1026.3  SGR  609.1  SG3  248.3 
.6642  RRF  -.7598  RTF  -.8198 

1193.4  R23  -.1409  R! 3 -.8574 

1117.8  SC 2 418.1  THA  25.29 


1818  .8 

3887.5 
1542.0 

3639.5 

1296.6 

3457.7 
ORBIT  OETERMINA 
ST  320.9  SR 
CRT  .8221  CRS 
LSA  465.7  MSA 
ELI  465.7  EL2 


-21.57 

5.50 

■22.39 

6.26 

■24.54 

8.25 


46.97 
181 .42 
26.31 
162.77 
6.70 
147.75 


T ION  ACCURACY 

366 .8  SS  48.6 
- .0022  CST  - . 1867 

144.8  SSA  45.6 
M3. 9 AlF  49.63 


1543 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4 1968-69  » 


LAUNCH  :a  rf  FEB  5 1 969 


Hf L IOCCNTffZC  CONIC 


RL 

147.50  lAl 

.00 

LOL 

1 36.02 

VL 

27.295 

GAL 

-3.91 

RP 

308.55  LAP 

.45 

LOP 

748.80 

VP 

37.293 

GAP 

-7.J4 

RC 

60.976  Cl 

3.62 

GP 

71  .31 

7AI 

125.59 

ZAP 

30,81 

VANE  T.XENTRIC  CC 

NIC 

C 3 

13.452  VHL 

3 . 668 

CLA 

7.42 

ral 

8.08 

RAO 

6567.5 

lNCH 

A7MTH  LNCH 

i TIME 

L-I 

time 

INJ  LAT 

INJ 

LONG 

90  .00 
9fj.no 
jon.no 
hxi.oo 
1 10.00 
i m.  on 


2*356 .04 
4535.68 
7082.19 
4284 .7$ 
1843.15 
4096.56 


1 58  18 
15  47  59 

3 23  12 

17  5 46 

4 39  35 

18  5 52 

DIFFERENTIAL  CORRECTIONS 

rcc  - .1  657  TRA  -.2914  TC3  i .1987 
ROE  .2168  RRA  ,Il7l  RC3  .7328 
F.;c  .0743  FRA  -.1146  FC3-4 . 3369 
nor  .2729  BRA  .3141  BC3  1.4050 

LAUNCH  CATE  FES  5 1969 

heliocentric  ccntc 


-22.73 

10.65 

-23.70 

11.56 

-26.29 

13.97 

8AU  .2527 
FAU  .06739 
8SP  3629 
FSP  -792 


FLIGHT  TIME  94.00 
CISTANCE  253.576 


VEL  II .612  PTH  2.03 
INJ  RT  ASC  INJ  A7MTH 


50.65 

190.94 

30.16 

172.01 

10.93 

156.33 


225.11 

222.50 

224.77 

222.03 

223.69 

220.62 


107.36 

63.61 

108.77 

62.24 

112.68 

58.48 


ARRIVAL 

. CATE 

MAY 

10  1969 

SMA 

125.86 

ECC 

.18459 

INC 

.4870 

VI 

30.206 

TAP 

310.53 

RCA 

102.63 

ARC 

U9.09 

V2 

34.911 

ETE 

26.60 

ZAC 

127.49 

ETC 

143.95 

CLP 

-22.79 

VHP 

5. 

,642 

CPA 

34  .88 

RAP 

35.57 

zee 

1 .2214 

INJ  TIME 

PO 

CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

2 

37 

34 

1756.0 

- 

20 . J 4 

42 .93 

17 

3 

35 

3935.7 

7.02 

184 .14 

3 

57 

55 

U82.2 

- 

20.92 

22.4  7 

18 

17 

1 1 

3684.8 

7.76 

165.29 

5 

10 

19 

1243. J 

- 

22.99 

3.33 

19 

14 

9 

3496.6 

9.70 

149.83 

Rl 

147.50  LAL 

.00 

LOL 

136.02 

Vl 

27.381 

GAL 

-3.97 

RP 

108.58  LAP 

.26 

LOP  251 .98 

VP 

37.345 

GAP 

-6.50 

RC 

63.000  GL 

2.20 

GP 

23.18 

7AL 

126.88 

7AP 

34.17 

PlanetOCENTRIC  CONIC 

C3 

I 3.070  VHL 

3,616 

OLA 

5.63 

RAL 

7.50 

RAO 

6567.5 

MIC-COURSE  EXECUTION  ACCURACY 
scr  1025.2  SGR  661 .6  S03  275.5 
RRT  .7013  RRF  -.8079  RTF  -.8212 
SOB  1220.1  R23  -.1570  R13  -.8693 
SCI  1144.7  SG2  422.4  THA  28.60 

FLIGHT  TIME  96.00 

01 STANCE  260.187 


ORBIT  DETERMINATION  ACCURACY 


1 7 ETS  324.05  7AE  J42.58  ETE 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 9 45  2293.09 

90.00  15  31  54  4586.41 

100.1X5  3 33  45  2022.14 

100.00  16  50  35  4332.59 

110.00  4 48  6 1789.47 

110.00  17  52  44  4138.02 

DIFFERENTIAL  CORRECTIONS 
TCE  -.14 45  TRA  -.2805  TC3  1.2203 
.1219  RC3  .8699 
-.1477  FC3-4.8483 


RCE  -.1941  RRA 
FDE  -.1579  FRA 
BCE  .2420  8RA 


.3059  BC3  1 .4986 


INJ  LAT 
-21 .39 
12. J7 
-22.33 
13.06 
-24.84 
15.43 

8AU  .2620 
FAU  .07324 
BSP  3719 
FSP  -885 


INJ  LONG 
46.52 
193.89 
26.23 
1 74 . 77 
7.44 
158.65 


INJ  RT  ASC 
223.59 
221 .63 
223.23 
221 .18 
222.11 
219.82 


PTH  2.03  VHP 
INJ  A7MTH  INJ 
109.01 
64.23 
110.40 
62.87 
114.28 
59.11 


HID-CCURSE  EXECUTION  ACCURACY 
SGT  1015.3  SGR  726.7  SG3  304,4 
RRT  .7305  RRF  -.8494  RTF  -.8198 
SGB  1248.6  R23  -.1708  R13  -.8817 
SGI  1172.3  $G2  429.8  THA  32.50 


5.556 
TIME 
2 47  58 
164 8 21 

4 7 28 

18  2 48 

5 17  56 
1 42 


ST 

294.4 

SR 

34  3.5 

SS 

77.9 

CRT 

.7957 

CRS 

-.6338 

CST 

- . 744  J 

LSA 

433.0 

MSA 

143.8 

SSA 

50.9 

ELI 

429.3 

EL2 

142.7 

ALF 

50.50 

ARRIVAL 

CATZ 

MAY 

12  1969 

ECC 

.18017 

INC 

.2909 

Vl 

30.206 

RCA 

103.64 

A PC 

1A9.20 

V? 

34 .900 

ZAC 

1 26 . 38 

ETC 

142.79 

CLP 

-25.84 

CP  A 

36.65 

RAP 

34.79 

zee 

1 .2152 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1693.1  -18.60  38.95 

3986.4  8.61  187.02 

1422.1  -19.35  18.70 

3732.6  9.32  167.98 

1J89.5  -21.35  .03 

3538.0  11,22  152.07 

CRBr  T DETERMINATION  ACCURACY 
ST  266.6  SR  3J3.6  SS  329.8 

CRT  .7549  CRS  -.8057  CST  -.8554 

LSA  403.2  MSA  143.0  SS A 56.4 

ELI  386,3  El2  141,9  AiF  51.09 


LAUNCH  cate  FEE  5 1969 


hel  I.XENTRfC  CONIC 


Rl  147.50 

LAL 

.00 

LOL 

1 36.02 

VL 

77.457 

CAL 

-4.02 

RP  IPH. 62 

LAP 

• 07 

LOP 

255.16 

VP 

37.390 

GAP 

-5.88 

RC  65.076 

GL 

.65 

GP 

75.25 

7At 

178.0? 

7AP 

37.77 

PLANETOCENTRre  CONIC 

C 3 12,776 

Vhl  3 

.574 

CLA 

3.77 

RAL 

7.09 

RAO 

6567.5 

LNCH  A/MTH 

lNCH 

time 

L ' ] 

[ TIME 

INJ  LAT 

INJ 

LONG 

9n . no 

2 22 

12 

2229.61 

- 

19.93 

42.44 

flight  time  98.00 

DISTANCE  266.775 

89.92  HCA  119.14  SMA  126,92  ECC 
90.04  TAL  199.42  TAP  318.56  RCA 
37.77  ETS  325.71  ?A t 142.13  ETE  33.73  7AC 


ARRIVAL  CATE  MAY  14  J 969 


17631 


90.00  15  16  12  4639.83 

inn.no  3 45  ih  1961.55 

100.00  16  35  47  4383.12 

lin.no  4 57  35  1735.33 

11n.no  1 7 39  59  4182.12 

differential  corrections 

TCE  -.1238  TRA  -.2727TC3  1 .2186 
RCE  -.1672  RRA  .1269  RC3  1 .0246 
FOE  .2577  FRA  -.1774  FC3-5.37I8 
BCE  .2080  BRA  . 3007  BC3  1 . 5920 

LAUNCH  CATE  FES  5 1969 

HELIOCENTRIC  CONIC 

.00  LOL  136.02 
LOP  258.53 
GP  27,53 

PLANETOCENTRre  CONIC 
C3  12.538  VHL  3.541  DLA  1.82 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  2 35  47  2165.11 

90.00  15  0 48  4696.3 0 

J CXI. 00  3 57  58  1900.01 

100.00  16  21  18  4436.64 

110.00  5 8 10  1680.32 

110.00  1 7 27  36  4229.09 

differential  corrections 

TCE  -.1023  TRA  -.2663  TC3  1.1963 
RCE  -.1342  RRA  .1321  RC3  1.1996 
FOE  -.3786  FRA  -.2040  FC3-5.8999 
DDE  .1687  BRA  .2972  6C3  1,6941 


13.73 

-20.84 

14.61 

-23.28 

16.96 


197.04 

22.34 

177.72 

4.01 

161.16 


VEL  11  .583  PTH  2.03  VHP  5.099  CPA  3i 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST 
222.36  110.54  2 59  21 

721.07  64.99  16  33  32 

721 .99  111.93  418  0 

220.63  63.63  1 7 48  50 

720.83  115.77  5 26  3J 

219.32  59.86  18  49  41 


MIO-COURST  EXECUTION  ACCURACY 


INC 

.0631 

Vl 

30 

.206 

APO 

149.30 

V2 

34 

.889 

ETC 

141.76 

CLP 

-29.08 

RAP 

33.66 

ECC 

1 . 

2103 

INJ 

7 LAT 

INJ 

2 

LONG 

- 

16.96 

35 

.02 

10.25 

190 

.09 

- 

3 7.68 

14 

.97 

10.95 

170 

.84 

- 

19,62 

356 

.78 

12.82 

154 

.49 

TIM 

1629.6 
4039.8 
1361  .6 

3783.1 
1135.3 

3582.1 

ORBIT  DETERMINATION  ACCURACY 


RL 

147, 

.50 

LAl 

.00 

RP 

108 

.65 

LAP 

-.11 

RC 

67.) 

98 

CL 

-1 .05 

BAU  .2719 

SGT  995.0  SGR  806. J SG3 

334  .6 

ST 

239.4 

SR 

275.8 

SS 

192.6 

FAU  .07927 

RRT  .7504  RRF  -.8840  RTF  - 

.8144 

CRT 

.6924 

CRS 

-.8537 

CST 

-.8614 

BSP  3820 

SGB  1280. 6 R23  -.1801  Rl  3 - 

.8952 

LSA 

382.8 

MSA 

142.2 

SSA 

61  .0 

FSP  -983 

5G1  1202.3  SG2  441.0  THA 

37.11 

ELI 

336.7 

El2 

141  .5 

ALF 

50 . 80 

FLIGHT  time  100.00 

ARRIVAL 

CATE 

MAY 

36  1969 

DISTANCE  273.338 

VL  27.572 

GAL 

-4.07  A7L  90.1  A HCA  122.51 

SMA  127.36 

ECC 

. 1 7294 

INC 

.1353 

Vl 

30.706 

VP  37.428 

GAP 

-5.29  AZP  89.9 3 TAL  200.15 

TAP  322.46 

RCA 

105.34 

APO 

149.39 

V7 

34 .678 

Zal  128.99 

ZAP 

41.61  ETS  327.31  7A£  141.62 

ETE  37.97 

ZAC 

123.28 

ETC 

140.89 

CLP 

-32.53 

RAL  6.86 

RAO  6567.5  VEL  11.573  PTH  2.02 

VHP  4.873 

CPA 

40,49 

RAP 

32.14 

ECC 

1 .7063 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

7 LONG 

-18.34 

38 

.37  221.44  111.96 

3 Ji  52 

1565 .1 

- 

3 5.20 

31 .10 

15.33 

200 

.41  220.82  65.90 

16  19  4 

4096.3 

11  .94 

193.37 

-19.23 
16.21 
-21.61 
18.54 

BAU  .2840 
FAU  .08545 
BSP  3977 
FSP  -1090 


18.48 

180.90 

.61 

163.88 


221 .05 
220.40 
219.85 
219.13 


313.34 

64.53 

117.16 

60.75 


4 29  38 

17  35  35 

5 36  10 

18  38  5 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  964.9  SGR  902.5  5G3  366.0 

RRT  .7619  RRF  -.9122  RTF  -.8065 
SGB  1321.2  R23  -.1790  R13  -.9108 
SGI  1240.5  SG2  454.7  THA  42.49 


1300.0 
3836.6 
1080.3 

3629 . 1 
ORBIT  DETERMINA 
ST  211.5  SR 
CRT  .5867  CRS 
LSA  379.3  MSA 
ELI  277.2  El? 


15.91 

17.64 

17.79 

14.50 


II  .27 
173.97 
353,56 
I 57.09 


TION  ACCURACY 

777.8  SS  266.6 
-.8559  CST  -.8288 

140.8  SSA  63,0 
140.8  AlF  48.59 


1544 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69 


LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CCNIC 
Rl  147.5 0 LAL  .00  LOL  136 .02 
RP  108.68  LAP  '.30  LOP  261.50 

RC  69.360  CL  -2.91  OP 

planetocentric  CONIC 
C3  12.361  VHL  3.516  CLA  -.21 
LNCH  A7MTH  LNCH  TIME  L~I  TIME 
90.00  2 50  43  2099.04 

90.00  14  45  35  4756.32 

100.00  4 11  58  1836.90 

100.00  16  7 I 4493.62 

1 10.00  5 19  59  1624 .07 

110.00  17  15  30  4279.29 

DIFFERENTIAL  CORRECTIONS 
TCE  - .0853  TRA  -.2654  TC3  1. 1374 

ROE  -.0949  RRA  .1355  RC3  1.3901 

FOE  -.5137  FRA  -.2176  FC3-6.3050 

6CE  .1276  BRA  .2980  BC3  1.7962 


VL  27.500  CAL 
VP  37.461  GAP 
30.03  7Al  129.70  ZAP 


flight  time  102.00 

DISTANCE  279.076 
-4.10  A7l  90.37  HCA  1 
-4.73  A7P  09.70  TAL  c 


RAL  6.02 
INJ  LAT 
-16.61 
16.96 
-17.40 
17.04 
-19.02 
20.10 

BAU  .2960 
FAU  .09110 
BSP  4110 
FSP  -1109 


RAC  6567.5  VEL  11.565  PTH  2.02 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH 


34.30 

204.06 

14.62 

104.34 

357.22 

166.05 


220.03 

220.90 

220.42 

220.50 

219.19 

219.27 


113.27 
66.90 
114.64 
65.61 
110.44 
61  .01 


ARRIVAL 

CATE 

MAY 

18 

1 969 

SMA 

127 

.75 

ECC 

. 1 7003 

INC 

.3710 

VI 

30. 

.206 

TAP 

326 

.27 

RCA 

106.03 

APO 

149.47 

v2 

34  , 

,067 

ETE 

42 

.66 

7AC 

121 .27 

ETC 

140 .21 

CLP 

-36.20 

VHP 

4 . 

679 

CPA 

42.55 

RAP 

30.17 

ECC 

1 .2034 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3 

25 

42 

1499.0 

- 

13.32 

27 

.16 

16 

4 

51 

4156.3 

13.70 

196 

.90 

4 

42 

34 

1237.0 

- 

14.02 

7 

. 54 

17 

21 

55 

3093.6 

14  .40 

177 

.24 

5 

47 

3 

102 4.1 

15.07 

350 

.33 

10 

26 

49 

3679.3 

16.26 

159 

.92 

launch  cate  FEB  5 1969 
HELIOCENTRIC  CCNIC 

Rl  147.50  LAL  -00  LOL  136.02  VL  27.620  CAL 

RP  100.72  LAP  -.49  LOP  264.67  VP  37.400  GAP 

RC  71.560  Gl  -4.94  GP  32.74  7Al  130.36  7AP 

PLANETOCENTRIC  conic 

C3  12.244  VHL  3.499  CLA  -2.36  RAL  6.99  RAO  6567. 

LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 

3 7 15  2030.65  -J4.72  30.16 

14  30  21  4020.68  10.63  200.05 

4 27  30  3771.79  -15.59  10.70 

15  52  40  4554.77  19.52  100.11 

5 33  13  1566.04  -17.90  353.62 

17  3 33  4333.26  21 .00  170.11 

differential  corrections  *io- 

TCE  -.0719  TRA  -.2670  TC3  1 .0452  BAU  .3123  SGT 

RCE  -.0471  RRA  .137]  RC3  1.5960  FAU  .09627  RRT 

FOE  -.6662  FRA  -.2107  FC3-6.0O60  BSP  4204  SOB 

BCE  .0860  BRA  .3000  BC3  1.9070  FSP  -1201  SCI 


MID-COURSE  EXECUTION  ACCURACY 
SOT  919.9  SCR  1014.0  SC3  395.0 
RRT  .7506  RRE  -.9330  RTF  -.7062 
S06  1369.1  R23  -.1713  R13  -.9261 
SOI  1284.8  SG2  472.0  THA  40.67 

FLIGHT  TIME  104.00 

DISTANCE  286.307 

-4.13  A7L  9(3.63  HCA  120.65  SMA  120.08 

-4.19  A7P  89.61  TAL  201.34  TAP  329.99 

49.97  ETS  330.67  7AE  140.14  ETE  47.79 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


VEL  11.560  PTH 
INJ  RT  ASC  INJ 


2.02  VHP 
A7MTH  INJ 


220.55 
221 .34 
220.13 
220.95 
210.06 
219.77 


114.46 

60.20 

115.83 

66.90 

1J9.62 

63.06 


4.521 
TIME 

3 41  6 

15  50  42 

4 57  1 

17  8 42 

5 59  19 
10  15  47 


ST 

191  .6 

SR 

170.0 

SS 

34  5.5 

CRT 

.4155 

CRS 

- .83  10 

CST 

- .7740 

LSA 

402.6 

MSA 

1 39.6 

SSA 

60.6 

ELI 

216.9 

El2 

137.3 

alf 

37.26 

ARRIVAL 

CATE 

MAY 

20  1969 

ECC 

.16752 

INC 

.6260 

VI 

30.206 

RCA 

106.62 

APO 

149.54 

V2 

34 .050 

7AC 

110.95 

ETC 

139.77 

CLP 

-40.12 

CPA 

44  .60 

RAP 

27.69 

ECC 

1 .2015 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1430.6 

- 

11.30 

23.16 

COURSE  EXECUTION  ACCURACY 
861 .0  SGR  1141 .9  SC3  423.4 
.7399  RRT  -.9502  RTF  -.7581 
1430.2  R23  -.1525  R13  -.9415 
1342.6  SC2  492.6  THA  55.57 


4220.7 
1171  .8 
3954  .8 
966.0 
3733.3 
ORBIT  OETERMINA 


15.52 

-11.99 

16.22 

-13.03 

10.10 


200.75 
3.76 
100  .06 
347.00 
163.03 


ST 

CRT 

LSA 

ELI 


177.9  SR 
.0496  CR5 
455.5  MSA 
170.1  El2 


TICN  ACCURACY 

107.0  SS  431 .0 
.6056  CST  -.7007 

139.1  SSA  54.1 
107.6  AlF  2.71 


LAUNCH  CATE  FE6  5 1969 

HELIOCENTRIC  CON  I C 
RL  147.50  LAL  .00  L0L  136.02 

RP  100.74  lap  '.67  LOP  267.04 

RC  73.792  OL  -7.17  GP  35.66 

PLANETOCENTRIC  CONIC 
C3  12.190  VHL  3.491  CLA  -4.62 
LNCH  A7MTH  LNCH  TIME  L*1  TIME 
90.00  3 25  43  3959.01 

90.00  14  14  53  4090.44 

100.00  4 44  53  1703.63 

100.00  15  30  24  4621 .07 

110.00  5 40  9 1505.55 

1 10.00  16  51  38  4391  .09 

DIFFERENTIAL  CORRECTIONS 
TCE  -.0626  TRA  -.2717  TC3  .9210 

RCE  .0121  RRA  .1364  RC3  1.0160 

FOE  -.0376  FRA  -.2000  FC3-7.1377 

0OE  .0638  BRA  . 3040  0C3  2.0365 


VL  27.670  GAL 
VP  37.509  GAP 
7AL  130.71  7AP 


flight  time  loe.oo 

DISTANCE  292.073 
'4.15  A7L  90.90  HCA  1 
-3.66  A7P  89.40  TAL  2 


RAl  7.36 

INJ  LAT 
-12.66 
20.33 
-13.53 
21  .23 
-15.83 
23.65 

BAU  .3319 
FAU  .30051 
BSP  4551 
FSP  -1370 


RAC  6567. 
INJ  LONG 
25.91 
212.46 
6.69 
192.28 
350.35 
173.75 
mio 

SOT 

RRT 

SOB 

SOI 


5 VEL  11 .550  PTH  2.02 
INJ  RT  ASC  INJ  A7MTH 


220.63 
222.17 
220.19 
221  .00 
210.00 
220.67 


115.54 

69.65 

116.91 

60.45 

120.70 

64.56 


ARRIVAL 

CATE 

MAY 

22 

1969 

SMA 

128 

.36 

ECC 

.1  6536 

INC 

.9044 

V] 

30 

.206 

TAP 

333 

.61 

RCA 

107 

.34 

APO 

149.59 

V2 

34 

.040 

ETE 

53 

.30 

ZAC 

116 

.33 

ETC 

1 39.59 

CLP 

- 4 

4 .29 

VHP 

4 . 

401 

CPA 

46 

.06 

RAP 

24.66 

ECC 

1 . 

2006 

INJ 

1 TIME 

PO 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

3 

50 

22 

1359 

.0 

-9.12 

19 

.02 

15  36  24 

5 13  17 

16  55  25 

6 13  15 

18  4 50 


4290.4 
1103.6 
4021  .1 
905.6 
3791  .9 


I 7 . 40 
-9.81 
18.17 
-11.64 
20.02 


20 5.01 

359.07 

184 .07 
343.75 

166.48 


COURSE  EXECUTION  ACCURACY 
790.5  SCR  1280.0  SO 3 447.7 

.7010  RRF  -.9627  RTF  -.7n3 
1511.2  R23  -.1232  R13  -.9561 
1422.4  SG2  510.5  THA  62.96 


0R6I T DETERMINATION  ACCURACY 


LAUNCH  CATE  FEB  5 3969 

HELIOCENTRIC  CONIC 
RL  U7.50  LAL  .00  LOL  136.02 

RP  108.77  LAP  -.86  LOP  271.01 

RC  76.053  OL  -9.63  GP  30.77 

PLANETOCENTRIC  CONIC 
C3  12.207  VHL  3.494  OLA  -7.04 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 46  35  1882.96 

90.00  13  50  52  4967.07 

100.00  5 4 33  1631  .41 

100.00  15  23  34  4693.85 

110.00  656  1441.04 

IJO. 00  16  39  31  4456.19 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0630  TRA  -.2797  TC3  .7559 

RCE  .0829  RRA  .1301  RC3  2.0372 

FOE- 1 .01 54  FRA  -.1749  FC3-7.3130 
BOE  .1042  BRA  . 3084  0C3  2.1729 


FLIGHT  TIME  100.00 
DISTANCE  299.332 

VL  27.704  GAL  -4.16  A/L  91.21  HCA  134.90  SMA  120.60 

VP  37.527  GAP  -3.16  A7P  89.14  TAL  202-15  TAP  337.13 

7AL  130.80  7AP  59.05  ETS  334.72  7AE  137.56  ETE  59.09 


RAL  7.97 
INJ  LAT 
-10.39 
22.04 
-II .27 
22.98 
-13.59 
25.46 

BAU  .3546 
FAU  .10311 
BSP  4040 
FSP  -1433 


RAO  6567.5  VEL  11.550  PTH  2.02  VHP  4.322 
INJ  LCNC  INJ  RT  ASC  INJ  A7MT H INJ  TIME 


21  .40 
217.43 
2.52 
196.90 
346.70 
177.06 


221 .11 
223.44 
220.66 
223.09 
219.30 
222.01 


116.49 
7i  .76 
117.07 
70.34 
121 .67 
66.30 


4 17  50 

15  21  39 

5 31  45 

16  41  40 

6 29  0 

17  53  47 


ST 

170.1 

SR 

7 9.9 

SS 

527.2 

CRT 

-.7613 

CRS 

. 3602 

CST 

- .64  52 

LSA 

540.1 

MSA 

139.5 

SSA 

45 . 4 

ELI 

103  .6 

El2 

40.5 

Alf 

150.74 

arrival 

CATE 

MAY 

24  1969 

ECC 

.16352 

INC 

I .2116 

VI 

30 . 206 

RCA 

107.57 

APO 

U9.63 

V2 

34 .839 

7AC 

113.46 

ETC 

139.72 

CL 

-48.73 

CPA 

49.03 

RAP 

21  .03 

ECC 

1 .2009 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1203.0 

-6.75 

14  .69 

4367  . 1 

19.35 

209.79 

1031  .4 

-7.45 

355 .82 

4093.9 

20.09 

189.30 

041  .0 

-9.30 

340 .30 

3056.2 

22.05 

170.37 

mio-ccurse  execution  ACCURACY 
SOT  709.4  SGR  1446.1  SG3  465.0 
RRT  .6225  RRF  -.971 7 RTF  -.6269 
SOB  1610.7  R23  -.0898  R13  -.9680 
SOI  1521.9  SC 2 527.5  THA  70.60 


0R6IT  CETERMINA 
ST  173.6  SR 
CRT  -.0215  CRS 
LSA  651.3  MSA 
Eli  223.2  El2 


TION  ACCURACY 
156.5  SS  625.2 
.9100  CST  - .6240 
141.3  SSA  37.1 
69-4  AtF  13H.61 


1545 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FEB  5 2 969 
heliocentric  CONIC 

*L  147.50  LAL  .00  10L  156. 02 

RP  106. BO  LAP  -1.04  LOP  274.17 

RC  78.340  Cl  -12.35  CP  42.03 

planetocentric  CONIC 

C3  12.309  VHL  3.508  OLA  -9.64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 10  27  1600.95 

90.00  13  41  48  5052.61 

100.00  5 27  3 1553.83 

100.00  15  7 54  4774.96 

110.00  6 24  30  1373.92 

110.00  16  26  56  4527,64 

differential  CORRECTIONS 

TDE  -.0746  TRA  -.2891  TC3  .5522 

ROE  .1680  RRA  .1165  RC3  2.2486 

FOE-1.1953  FRA  -.1204  FC3-7.2959 

BOE  .1839  BRA  .3118  BC3  2.3154 

LAUNCH  OATE  FEB  5 1969 

heliocentric  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  106.82  LAP  -J .21  LOP  277.34 

RC  80.651  GL  -15.38  GP  45.43 

planetocentric  conic 

C3  12.521  VHL  3.538  DLA  -12.46 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  4 38  14  1710.86 

90.00  13  23  3 5149.95 

100.00  5 53  10  1469.08 

100.00  14  50  48  4866.97 

110.00  6 46  58  1300.58 

110.00  16  13  29  4608.23 

DIFFERENTIAL  CORRECTIONS 
TOC  -.0999  TRA  -.2972  TC3  .3188  I 

ROE  .2715  RRA  .0951  RC3  2.4400  I 

FOE-1.3748  FRA  -.0505  FC3-7.0734  { 
BOE  .2893  BRA  .3121  8C3  2.4608  I 


VL  27.732 
VP  37.539 
7AL  130.61 

RAl  8.82 
INJ  LAT 
-7.86 
23.75 
-8.76 
24.73 
-11  .13 
27.33 

0AU  .3810 
FAU  .10373 
BSP  5210 
FSP  -1468 


flight  time  uo.oo 
DISTANCE  305.764 


RAD  6567.5  VEL  11.563  PTH  2.02  VHP  4.287 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


222.06 
225.20 
221.57 
224  .W 
220.15 
223.87 


4 40  28 

15  6 J 

5 52  57 

16  27  29 

6 47  24 

17  42  23 


1710.86 

5149.95 

1469.08 

4866.97 

1300.58 

4608.23 


VL  27.754 
VP  37.549 
7AL  13 0.10 

RAL  9.95 
INJ  LAT 

-5.02 

25.41 

-5.96 

26.45 

-8.42 

29.20 

BAU  .4119 
FAU  .10230 
BSP  5683 
FSP  -1480 


MIO-COUR5E  EXECUTION  ACCURACY 
SGT  628.0  SGR  1613.1  SG3  473.7 
RRT  .4792  RRF  -.9783  RTF  -.4793 
SGB  1731.1  R23  -.0555  R13  -.9768 
SGI  1644.4  SG2  540.7  THA  78.13 

FLIGHT  TIME  111.00 

OISTANCE  312.170 


RAO  6567.5  VEL  11. 572  PTH  2.02  VHP  4.303 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


11.69 

229.76 

353.39 

208.67 

339.11 

188.09 


223.55 

227.56 
223.03 
227.28 
221.53 
226.35 


MID-COURSE  EXECUTION  ACCURAC V 
SGT  565.7  SGR  1788.8  SG3  473.4 
RRT  .2378  RRF  -.9831  RTF  -.2348 
SGB  1876.2  R23  -.0239  R13  -.9828 
SGI  1794,4  SG2  547.7  THA  85.26 


5 6 45 

14  48  53 

6 17  39 

16  11  55 

7 8 39 

17  30  17 


ARRIVAL  CATE 

MAY 

26  1969 

ECC  .16197 

INC 

1.5546 

V] 

30.206 

RCA  107.93 

APO 

149.65 

M2 

34 .831 

7AC  110.36 

ETC 

340.18 

CLP 

-53.43 

* 

CPA  51.17 

RAP 

16.78 

ECC 

1 .2026 

PO  CST  TIM 

INj 

t 2 LAT 

INJ 

2 LONG 

1201  .0 

-4.14 

10.07 

4452.6 

21  .35 

215.27 

953.8 

-4.87 

351 .51 

4175.0 

22.12 

194.54 

: 

773.9 

-6.76 

336.69 

3927.6 

24 .17 

174 .83 

f 

ORBIT  DETERMINATION  ACCURACY  ... 

r 

ST  188.8 

SR 

284.4 

SS 

725,6 

CRT  -.7677 

CRS 

.9806 

CST 

-.6618 

= 

LSA  788.4 

MSA 

143.5 

SSA 

29.7 

ELI  324.5 

EL2 

106.0 

Alf 

120.62 

1 

arrival 

CATE 

MAY 

28  1969 

i 

ECC  .16066 

INC 

i .9424 

VI 

30.206 

J 

RCA  108.25 

APO 

149.66 

M2 

34 .824 

r 

7AC  107.10 

ETC 

140.97 

CLP 

-58.38 

- 

DPA  53.23 

RAP 

11  .89 

ECC 

1 .2061 

r 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

1110.9 

-I  .25 

5.04 

= 

4550.0 
869.1 

4267.0 
700.6 

4008.2 

ORBIT  DETERMrNA 
ST  219.3  SR 
CRT  -.7966  CRS 
LSA  955.3  MSA 
ELI  480.8  EL2 


23.37  221.68 

-2.0l  346.84 

24.20  200.59 

-3.98  332-82 

26.39  180.05 

TION  ACCURACY 
445.1  SS  829.6 
.9942  CST  -.7415 
145.9  SSA  23.7 
122.7  alf  113.01 


LAUNCH  CATE  FEB  5 1969 

heliocentric  CONIC 

RL  147 . 50  LAL  .00  LOL  136.02  VL  27.770 

RP  108.84  LAP  -1.39  LOP  280.50  VP  37.554 

RC  82.981  GL  -18.75  GP  48.92  7Al  129.22 

planetocentric  conic 

C3  12.880  VHL  3.589  DLA  -15.54  RAl  11.40 

LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  51117  1609.56  -1.77 

90.00  13  1 31  5263.46  26.89 

100.00  6 24  6 1374 .54  -2.78 

100.00  14  31  23  4973.62  28.04 

110.00  7 13  21  1220.23  -5.39 

110.00  15  58  37  4700.70  31 .03 

DIFFERENTIAL  CORRECTIONS 

TDE  -.1461  TRA  -.3036  TC3  .0561  BAU  .4448 

ROE  .3927  RRA  .0603  RC3  2.5827  FAU  .09625 

FOE-1.5349  FRA  ,0410  FC3-6.6022  BSP  6182 
BOE  .4190  BRA  .3096  BC3  2.5833  FSP  -J446 

LAUNCH  OATE  FEB  5 1969 

HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27.782 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.557 

RC  85.328  GL  -22.53  GP  52.48  7Al  127.92 

planetocentric  conic 

C3  13.449  VHL  3.667  OLA  - 18.90  RAL  13.20 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  5 51  57  1491.18  2.05 

90.00  12  35  14  5400.46  26.00 

100.00  7 1 45  1265.96  .90 

100.00  14  8 8 5100.91  29.32 

110.00  7 44  55  1130.65  -1.98 

110.00  15  4j  26  4808.98  32.68 

differential  corrections 
TDE  -.2170  TRA  -.3029  TC3  -.2150  BAU  .4805 

ROE  .5379  RRA  .0123  RC3  2.6635  FAU  .09196 

FDE-1.6762  FRA  .1403  FC3-5.9192  BSP  6782 
BCE  .5800  BRA  .3032  BC3  2.6721  FSP  -1387 


FLIGHT  time  114.00 
DISTANCE  318.548 


ARRIVAL  OATE  MAY  30  1969 


VL  27.770 

GAL  -4.12 

A7t  92,39 

HCA  144.46 

SMA 

129.06 

ECC  .15958 

INC 

2.3873 

VI  30.206 

VP  37.554 

GAP  -1.77 

A7P  88.06 

TAL  202.62 

TAP 

347.08 

RCA  108.46 

APO 

149.65 

M2  34.816 

* 

7 At  129,22 

7AP  72.99 

ETS  343.28 

7AE  130.70 

ETE 

76.87 

7AC  103,74 

ETC 

142.11 

CLP  -63.56 

RAl  11 .40 

RAD  6567.5 

VEL  11.587 

PTH  2.03 

VHP 

4.376 

DPA  55.17 

RAP 

6.40 

ECC  1 .2120 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-1.77 

6.01 

225.74 

118.27 

5 

38  7 

1009.6 

2.03 

359.38 

26.89 

237.74 

230.61 

60.79 

24 

29  14 

4663.5 

25.35 

229.4] 

= 

-2.78 

348,17 

225.17 

119.77 

6 

47  0 

774.5 

J .20 

341 .65 

_ 

28.04 

216.19 

230.38 

79.20 

15 

54  17 

4373.6 

26.26 

207.84 

■ 

-5.39 

334.85 

223.55 

123.81 

7 

33  42 

620.2 

-.92 

328.63 

- 

31  .03 

194.67 

229.59 

74.89 

17 

16  58 

4100.7 

28.65 

186.28 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .4448  SGT  556.0  SGR  1959.5  SG3  461.0 

FAU  .09823  RRT  -.1119  RRF  -.9866  RTF  .1168 

BSP  6182  SGB  2036.9  R23  .0031  R13  -.9866 

FSP  -1446  SGI  1960.6  SG2  552.2  THA  91.98 

FLIGHT  TIME  116.00 


ORBIT  DETERMINA 
ST  277.8  SR 
CRT  -.8608  CRS 
LSA  1J45.8  MSA 
ELI  675.9  EL2 


TION  ACCURACY 
630.1  SS  928.1 
.9980  CST  -.8333 
149.0  SSA  18.8 
131  .8  ALF  111  .65 


ARRIVAL  CATE  JUN  J 1969 


DISTANCE  324.900 

GAL  -4.08  A7L  92.91  HCA  J47.61  SMA  129 .14  tCC~  .15870  INC  2.9065  Ml  30.206 

GAP  -1.34  A7P  87.55  TAL  202.58  TAP  350.19  RCA  108.65  A PC  149.63  M2  34.810 

7AP  77.36  ETS  346.98  7AE  127.61  ETE  82.58  7AC  100.34  ETC  143,59  ClP  -68.95 


RAO  6567.5  VEL  11.612  PTH  2.03  VHP  4.514 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
359.41  226.84  118.25  6 16  48 

247.60  234.46  85.61  14  5 15 

342.22  228.20  119.66  7 22  50 

225.43  234.33  83.89  15  33  9 

330.16  226.40  124.13  8 3 46 


CPA  56.96  RAP  .32  ECC  1.2213 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MID-COURSE  EXECUTION  ACCURACY 
SGT  624.5  SGR  2126.8  SC 3 438.5 

RRT  -.4540  RRF  -.9892  RTF  .4595 
SGB  2216.6  R23  .0247  RJ  3 -.9889 

SGI  2146,9  SG2  551 .2  T HA  98.13 


891  .2 

5.81 

352.75 

4800 . 5 

27.10 

239.05 

666.0 

4 .87 

335.68 

4500.9 

28.16 

216.82 

530.7 

2.53 

323.95 

4209.0 

30.87 

293.93 

ORBIT  DETERMINATION  ACCURACY 
ST  370.8  SR  842.5  SS  1023.0 

CRT  -.9159  CRS  .9992  CST  -.9028 

LSA  3367.6  MSA  15J  .7  SSA  14.9 

FLI  910.1  EL2  337.8  AlF  112.50 


1546 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


RAL  15.43 
IN J LAT 
6.77 
26.25 
5.32 
29.09 
1 .93 
33.00 

BAU  .5152 
FAU  .00327 
BSP  7366 
FSP  '1202 


VL  27.791  CAL 
VP  37.554  CAP 
7Al  123.07  ZAP 


RAD  6567.6 
INJ  LONG 
351.12 
260.42 
334.99 
237.20 
324,01 
212.65 


LAUNCH  CATE  FEB  5 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LCt  136.02  VL  27.709  CAL 

RP  100.00  LAP  -1.72  LOP  206.03  VP  37.556  CAP 

RC  07.691  CL  '26.75  CP  56.12  7Al  126.16  7AP 

PLANETOCENTRIC  CONIC 
C3  14.320  VHL  3.705  CLA  -22-59 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  6 45  4 1343.50 

90.00  11  59  55  5575.91 

100.00  7 49  45  1134.77 

100.00  13  37  56  5259.07 

110.00  0 23  44  1020.20 

110.00  15  20  26  4939.21 

DIFFERENTIAL  CORRECTIONS 

TOE  -.3230  TRA  -.2923  TC3  -.4007 
ROE  .7060  RRA  -.0560  RC3  2.6462 
FOE' I . 7794  FRA  .2513  FC3-5.0313 
BOE  .7764  BRA  .2970  BC3  2.6095 

LAUNCH  DATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  100.90  LAP  -1.00  LOP  209.99 

RC  90.065  GL  '31.46  OP  59.02 

PLANETOCENTRIC  CONIC 

C3  15.606  VHL  3.961  OLA  -26.61  RAL  10.10  RAO  6567.6 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG 
90.00  0 7 19  1110.1 0 13.61  330.10 

90.00  105935  5041.01  26.12  279.54 

100.00  0 57  40  955.45  11.20  324.92 

JOO.OO  12  51  54  5479.69  20.77  253.42 

1J0.00  9 13  30  905.33  6.60  310.36 

110.00  14  52  26  5102.50  34.09  225.39 

DIFFERENTIAL  CORRECTIONS 

TOE  -.4742  TRA  -.2639  TC3  -.7104  BAU  .5406 

ROE  .9041  RRA  -.1402  RC3  2.5179  FAU  .07292 

FOE-1.0456  FRA  .3590  FC3-4.0243  BSP  7906 
BOE  1.0209  BRA  ,3027  BC3  2.6162  FSP  -1152 


FLIGHT  time  110.00 
DISTANCE  331.226 

-4.04  A7L  93.52  HCA  150.76  SMA  129.19 
-.93  A7P  06.92  TAL  202-44  TAP  353.20 
01.43  ETS  351.16  7AE  124.16  ET E 00.09 


ARRIVAL  CATE  JUN  3 1969 


VEL  11.650  PTH  2.05  VHP  4.731 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


233.25 

239.16 

232.46 

239.19 

230.35 

230.99 


117.56 

92.02 

119.46 

90.06 

124.14 

05.14 


7 7 28 

13  32  51 
0 0 39 
1 5 5 36 

0 40  52 
16  4?  45 


ECC  .15799  INC  3.5241  Vl  30.206 
RCA  108.70  APO  149.60  V2  34.004 
7AC  96.95  ETC  145.40  ClP  -74.50 

DPA  50.59  RAP  353.70  ECC  1.2350 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


743.5 

4975.9 
534.0 

4659.9 
420.2 

4339.2 


10.41 

20.23 

9.21 

29.50 

6.40 

32.03 


344.33 
251  .75 
320.36 
220 .4! 

310.57 

203.57 


MIC-COURSE  EXECUTION  ACCURACY 
SCT  775.3  SCR  2272.4  SC3  404.6 
RRT  -.6050  RRF  -.9911  RTF  .6900 
SOB  2401.1  R23  .0424  RJ 3 -.9903 

SCI  2337.4  SC2  549.2  THA  103.94 

flight  TIME  120.00 

DISTANCE  337.523 

-3.99  A7L  94.20  HCA  153.91  SMA  129.20 
-.53  A7P  06.16  TAL  202.21  TAP  356.12 
05.09  ETS  355.03  ZAE  120.40  ETE  93.40 


VEL  11.700  PTH  2.06  VHP  5.045 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 

ST 

509.7  SR 

1070.7 

SS 

1103.0 

CRT 

-.9512  CRS 

.9997 

CST 

-.9453 

LSA 

1612.1  MSA 

155.1 

SSA 

11  .7 

ELI 

1177.2  EL2 

143.1 

alf 

114.75 

ARRIVAL 

OATE 

JUN 

5 1969 

ECC  .15743  INC  4.2761  Vl  30.206 
RCA  100.06  APO  149.55  V2  34.799 
7AC  93.62  ETC  147.55  ClP  -00.20 

DPA  60.07  RAP  346.53  ECC  1.2502 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


239.90 
244 .26 
230.67 
244.70 

235.90 
245.39 


115.00 

101.34 

117.90 

90.50 

123.62 

92.67 


0 25  57 
12  36  57 
9 13  36 
14  23  14 
9 20  44 
16  17  20 


510.1 
5241  .6 
355.4 
4079.7 
305.3 
4502.6 


16.07 

27.42 

14.05 

29.64 

10.90 

34.09 


330.94 
271  .12 
310.03 
2 44.72 
312.00 
216.14 


MID-COURSE  EXECUTION  ACCURACY 
SGT  964.7  SCR  2397.1  SC3  362.0 

RRT  -.0122  RRf  -.9925  RTF  .0169 

5C6  2591.4  R23  .0563  R13  -.9911 

SCI  2533.0  SG2  543.4  THA  109.30 


ORBIT  DETERMINATION  ACCURACY 


ST 

690.1 

SR 

1311  .3 

SS 

1167.0 

CRT 

-.9712 

CRS 

.9999 

CST 

-.9609 

LSA 

1002.4 

MSA 

157.0 

SSA 

9.2 

Cl  l 

1470.? 

El2 

147.4 

alf 

117.64 

LAUNCH  OATE  FEB  5 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27.790  CAL 

RP  100.91  LAP  -2.03  LOP  293.15  VP  37.549  GAP 

RC  92.449  GL  -36.67  GP  63.65  7Al  121.02  7A P 

PLANETOCENTRIC  CONIC 

C3  17.021  VHL  4.221  OLA  -30.96  RAL  21.55 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
76.94  8 2 53  1199.64  22.07 

103.06  11  30  56  5010.84  22.00 

76.94  0 2 53  1199.64  22-07 

103.06  11  30  56  5018.04  22.00 

110.00  10  24  53  737.60  12.00 

110.00  14  8 6 5320.79  32.02 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6071  TRA  -.2074  TC3  -.0730  BAU  .5791 

ROE  1.1375  RRA  -.2664  RC3  2.2606  FAU  .06152 

FOE- 1 .070 1 FRA  .4559  FC3-2.9005  BSP  0632 

BOE  1.3290  BRA  .3376  BC3  2.4307  FSP  -1006 

LAUNCH  DATE  FEB  5 1969 

heliocentric  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27.705 

RP  100.92  LAP  -2.10  LOP  296.31  VP  37.541 

RC  94.040  CL  -42.35  GP  67.66  7AL  117.60 

3LANETOCENTRIC  CONIC 


flight  time  122.00 
01  STANCE  34  3.792 

-3.92  A7L  95.22  HCA  157.05  SMA  129.19 

-.14  A7P  05.19  TAL  201.09  TAP  350.93 

00.25  ETS  I.03  7AE  116.33  ETE  90.50 


RAO  6567.7  VEL  11.790  PTH  2.09  VHP  5.400 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
347.97  249.00  112.27  0 22  53 

276.52  249.01  112.26  13  7 55 

347.97  249.00  112.27  0 22  53 

276.52  249.01  112.26  13  7 55 

309.33  244.03  121.97  10  37  11 

242.60  252.51  102.67  15  36  55 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1233.1  SCR  2496.0  SG3  315.4 
RRT  -.0015  RRF  -.9937  RTF  .0062 
SCO  2704.0  R23  .0662  R13  -.9910 

SCI  2732.7  SG2  531.0  THA  114.52 

FLIGHT  TIME  124.00 


ARRIVAL  CATE  JUN  7 1969 


ECC  .15702  INC  5.2175  Vl  30.206 
RCA  100.91  APO  149.40  V2  34.795 
7AC  90.36  ETC  150.00  ClP  -06.05 

DPA  61.41  RAP  330.75  ECC  1 .2933 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 


599.6 

5210.0 

599.6 
5210-0 

137.7 

4720.0 


24.90 

24.91 
24.90 
24  .91 
16.93 
33.43 


340.23 
260 . 70 
340.23 
260.70 
302.66 
233.73 


ORBIT  DETERMINATION  ACCURACY 


C3  21.294 

VHL 

4.615 

OLA  -35.54 

RAL  25.70 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

67.57 

7 

19  44 

1426.16 

23.04 

112.43 

12 

47  12 

5676.66 

23.05 

67.57 

7 

19  44 

14?6.16 

23.84 

1 12.43 

12 

47  12 

5676.66 

23.05 

67.57 

7 

19  44 

1426.16 

23.04 

112.43 

12 

47  12 

5676.66 

23.85 

DIFFERENTIAL  CORRECTIONS 

TOE  -.9902 

TRA 

-.1069 

TC3  -.94?7 

BAU  .6021 

ROE  1.4004 

RRA 

-.4218 

RC3  1.0932 

FAU  .04940 

FCE'l .0460 

FRA 

.5405 

FC3-2.01 16 

BSP  9249 

BCE  1 .7216 

BRA 

.4352 

BC3  2.1149 

FSP  -044 

DISTANCE  350.031 

GAL  -3.04  A7L  96.44  HCA  160.10  SMA  129.16 

CAP  .22  A7P  03.94  TAL  201.47  TAP  1.65 

7AP  90.01  ETS  6.07  7AE  111.94  ETE  103.01 

RAO  6567.9  VEL  11.945  PTH  2.13  VHP  6.113 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  lNJ  TIME 


ST 

938 

.0 

SR 

1550.2 

SS 

1208.5 

CRT 

-.9825 

CRS 

1 .0000 

CST 

-.9019 

LSA 

2172 

.1 

MSA 

159.0 

SSA 

7.2 

Eli 

1805 

.7 

El2 

150.0 

alf 

120.91 

ARRIVAL 

CATE 

JUN 

9 1969 

ECC 

.15673 

INC 

6.4385 

Vl 

30.206 

RCA 

108. 

92 

APO 

149.40 

V2 

34.791 

7AC 

87. 

16 

ETC 

153.14 

CLP 

- 92.12 

DPA 

62. 

60 

RAP 

330. 10 

ECC 

1 .3504 

PO  < 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

6.31 

266.46 

6.31 

266.46 

6.31 

266.46 


257.47 

257.40 

257.47 

257.40 

257.47 

257.40 


117.17 

117.16 

117.17 

117.16 

117.17 
117.16 


7 43  30 
14  21  49 
7 43  30 
14  21  49 
7 43  30 
14  21 


49 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1514.9  SCR  2554.4  SC3  264.7 
RRT  -.9212  RRF  -.9940  RTF  .9265 
SCB  2969.9  R23  .0734  R1 3 -.9924 

SCI  2924.9  SC2  514.7  THA  119.66 


026.2  27.20  350.7? 

5076.7  27.29  250.07 

026.2  27.20  350.7? 

5076.7  21.29  250.07 

026.2  27.20  350.7? 

5076.7  21.29  250.07 

ORBIT  DETERMINATION  ACCURACY 
ST  1230.7  SR  1760.1  SS  1210.6 

CRT  -.9000  CRS  1.0000  CST  -.9092 

LSA  2464.?  MSA  150.0  SSA  5.5 

ELI  23  42.3  El2  151  .1  AlF  124 .06 


1547 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1966-69 


LAUNCH  OATE  F£B  5 1969  FLIGHT  TIME  126.00  ARRIVAL  CAT£  JUN  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  356.236 

RL  147.50  LAL  .00  LOL  136.02  VL  27.777  CAL  -3.75  A7L  98.09  HCA  163.30  SHA  129.10  ECC  .15655  INC  8.0949  VI  30.206 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.532  GAP  .58  A7P  82.2 4 TAL  200-97  TAP  4.27  RCA  108.89  APO  149.31  V2  34.788 

RC  97.236  GL  -48.38  GP  7i .98  7Al  113.65  7AP  92.7 0 ETS  13.70  7AE  107.19  ETE  109.52  ZAC  83.97  ETC  157.10  ClP  -98.75 

planetocentric  CONIC 

C3  27.257  VHL  5.221  OLA  -40.18  RAL  30.80  RAO  6568.1  VEL  12.192  PTH  2.19  VHP  7.014  DPA  63.57  RAP  320.52  ECC  1 .4486 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
60.22  7 2 54  1594.86  24.47  20.53  268.18  122.92  7 29  29  994.9  28.62  13.30 

119.78  13  44  43  5628.92  24.48  262.96  268.19  122.91  15  18  32  5028.9  28.63  255.72 

60.22  7 2 54  1594.86  24.47  20.53  268.18  122.92  7 29  29  994.9  28.62  13.30 

119.78  13  44  43  5628.92  24.48  262.96  268.19  122.91  15  18  32  5028.9  28.63  255.72 

*0 .22  7 2 54  1594.66  24.47  20.53  268.18  122-92  7 29  29  994.9  28.62  13.30 

119.78  13  44  43  5628.92  24.48  262.96  260.19  122.91  15  18  32  5028.9  28.63  255.72 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4512  TRA  ,0706  TC3  -.8993  8AU  .6129  SOT  1832.7  SCR  2559.3  SG3  213.8  ST  1571.2  SR  1905.2  SS  1194.1 

ROE  1.7165  RRA  -.6225  RC3  1.4 212  FAU  .03755  RRT  -.9472  RRf  -.9957  RTF  .9534  CRT  -.9925  CRS  J .0000  CST  -.9935 

FDE-1.7791  ERA  .6077  FC3-1  .1928  BSP  9848  SOB  3147.9  R23  .0761  RJ 3 -.9933  LSA  2737.3  MSA  154.4  SSA  4.2 

BCE  2.2348  BRA  .6265  0C3  1.6818  FSP  -682  SGJ  3110,5  SG2  483.7  THA  125.12  ELI  2463.6  EL2  148.0  AlF  129.50 

LAUNCH  DATE  FEB  5 1969  FLIGHT  TIME  128.00  ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  362.399 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  27.765 

CAL  -3.65 

AZL  100.48  HCA  166.40 

SMA 

129.02 

ECC  ,15646 

INCIO.4031 

VI 

30.206 

i 

RP  108.94 

LAP 

-2.45 

LOP  302.63 

VP  37.522 

GAP  .91 

AZP  79.80  TAL  200.37 

TAP 

6.76 

RCA  108.84 

APO 

14 9.21 

V2 

34 .786 

RC  99.636 

GL 

-54.50 

GP  76.74 

7AL  109.27 

ZAP  93.86 

ETS  22.54  7A£  101,93 

ETE 

116.85 

ZAC  80.66 

ETC 

163.10 

CLP 

-107.07 

7 

planetocentric  conic 

C3  38.345 

VHL 

6.192 

DLA  -44.54 

RAL  37.00 

RAO  6568.5 

VEL  12.638  PTH  2.29 

VHP 

8.371 

DPA  64 . 1 3 

RAP 

309.34 

ECC 

1 .631  1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.06 

7 

1 53 

1750.76 

23.16 

33.18 

281.22  129.17 

7 

31 

4 

115 0.8 

28.05 

26.57 

125.94 

14 

35  10 

5644.66 

23.17 

263.29 

28J.23  129.17 

16 

9 

14 

5044 .7 

28.06 

256.69 

54.06 

7 

1 53 

1750.76 

23.16 

33.18 

281.22  129.17 

7 

31 

4 

115 0.8 

28.05 

26.57 

i 

125.94 

14 

35  10 

5644.66 

23.17 

263,29 

281.23  129.17 

16 

9 

14 

5044.7 

28.06 

256.69 

■ 

54.06 

7 

1 53 

1750.76 

23.16 

33.18 

281,22  129.17 

7 

31 

4 

1150.8 

28.05 

26.57 

■ 

125.94 

14 

35  10 

5644.66 

23.17 

263.29 

281.23  129.17 

16 

9 

14 

5044.7 

28.06 

256.69 

i 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

= 

TDE-2,1 134 

TRA 

.3992 

TC3  -.7472  BAU  .5991 

SGT  2224.6  SGR  2454.8  SG3  1 

165.5 

ST  1961.9 

SR 

1902.1 

SS 

J 1 34  .8 

- 

ROE  2.0222 

RRA 

-.8737 

RC3  .8986 

PAU  .02621 

RRT 

,9662  RRE  -.9964  RTF 

.9737 

CRT  -.9949 

CRS 

. 9999 

CST 

-.9963 

_ 

FOE-1 .6725 

FRA 

.6613 

FC3  -.5917 

BSP  10381 

see  3312.8  R23  .0740  R13  - 

.9945 

LSA  2955.4 

MSA 

142,6 

SSA 

3.1 

- 

BCE  2.9251 

BRA 

.9606 

8C3  1 .1686 

FSP  -527 

SGI  3285.0  SG2  428.3  THA  132.09 

ELI  2729.1 

EL2 

137,3 

ALF 

1 35.89 

kUNCH  CATE  FEB  5 1969 

flight  time  1 

30.00 

ARRIVAL  CATE 

JUN  15  1969 

heliocentric  conic 

Rl  147.50  LAL  .00 

lOl  136.02 

VL  27.751 

01  STANCE  368. 
CAL  -3.53  AZL  104.24 

503 

HCA  369.46 

SMA 

120.93 

ECC  .15644 

INC14 .2370 

VJ  30.206 

RP  108.94  LAP  -2.58 

LOP  305.80 

VP  37.510 

GAP  1.23 

AZP  75.99 

TAL  199.66 

TAP 

9.12 

RCA  108.76 

APO  149.09 

V2  34.704 

- 

RC  102.038  Gl  -60.21 

GP  82.09 

ZAL  104.65 

ZAP  94.25 

ETS  37.41 

ZAE  95.85 

ETE 

129.96 

ZAC  76.99 

ETC  175.31 

CLP- 3 22 . 59 

- 

planetocentric  conic 
C3  61.611  VHL  7.049 

DLA  -48.04 

RAL  44 .24 

RAO  6569.1 

VEL  13.527 

PTH  2.4  7 

VHP 

10.573 

OPA  63.05 

RAP  296.13 

ECC  2.0140 

INCH  AZMTH  ““LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

IN J 2 LONG 

T 

49.41  7 13  55 

1911.84 

19.07 

44.39 

296.12 

134.98 

7 

45  47 

1311 .8 

24.6! 

38 .59 

130.59  15  20  55 

5719.86 

19.00 

266. 4J 

296.14 

134.97 

16 

56  15 

5119.9 

24.63 

260.6! 

49.41  7 13  55 

1911 .84 

19.07 

44.39 

296.12 

134.98 

7 

45  47 

1311  .8 

24.61 

38 .59 

- 

130.59  15  20  55 

5719.86 

19.08 

266.41 

296.14 

134.97 

16 

56  15 

5119.9 

24.63 

260.61 

49,41  7 13  55 

1911 .84 

19.07 

44.39 

296.12 

134.98 

7 

45  47 

131 1 .8 

24.61 

38.59 

- 

130.59  15  20  55 

5719.86 

19.08 

266.41 

296.14 

134.97 

16 

56  15 

5J19.9 

24.63 

260.61 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-3. 3142  TRA  1.0969  TC3  -.5130  BAU  .5330  SG  281 7 ,0  SGR  2011 .9  SG3  122.7  ST  2445.9  SR  1549.3  SS  1057.9 

ROE  2.0663  RRA-I .0796  RC3  .3944  FAU  ,01583  RRT  -.9809  RRF  -.9962  RTF  .9897  CRT  -.9966  CRS  .9996  CST  -.9984 

FOE-1.5538  FRA  .7142  FC3  -.2225  BSP  10912  SOB  3461.7  R23  .0653  R13  -.9962  LSA  3080.4  MSA  113.0  SSA  2.2 

BDE  3.9056  BRA  1.5390  BC3  .6471  FSP  -392  SGI  3446.9  SG2  319.9  THA  144.64  ELI  2893.2  El2  108.4  AlF  147.69 

LAUNCH  DATE  FEB  5 1969  FLIGHT  TIME  132.00  ARRIVAL  CATE  JUN  J7  1969 

HELIOCENTRIC  CONIC  DISTANCE  374.503 

RL  147.50  LAL  .00  lOl  136.02  VL  27.735  GAL  -3.38  AZL  1J0.96  HCA  172.44  SMA  128.81  ECC  .1  5641  INC20.9621  VI  30.206 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.497  GAP  1. 51  AZP  69.20  TAL  198.79  TAP  11.24  RCA  108.66  APO  148,96  V2  34.703 

RC  104.441  GL  -64.37  GP  86.03  ZAL  100.03  ZAP  93.86  ETS  80.40  7AE  88.20  ETE  171.10  ZAC  72.33  ETC  216.19  ClP  166.09 

planetocentric  conic 


C3  120.693 

VHL 

10.986 

DLA  -49.63 

RAL  51 .83 

RAO  6570.3  VEL  15,557 

' PTH  2.77 

VHP  14 

.597 

OPA  61.74 

RAP 

280.56 

ECC 

2.9863 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

; INJ  AZMTH 

INJ  TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

47.37 

7 

37  21 

2078.29 

12.02 

53.09  311.39 

138.53 

8 11 

59 

1470.3 

17.95 

47.95 

132.63 

15 

57  59 

5853.26 

12.03 

271.83  311,40 

138.53 

17  35 

32 

5253.3 

17.96 

266.69 

47.37 

7 

37  21 

2078,29 

12,02 

53.09  311.39 

138.53 

0 11 

59 

1470.3 

17.95 

47.95 

332.63 

15 

57  59 

5853.26 

12.03 

271.03  311.40 

138.53 

17  35 

32 

5253.3 

17.96 

266.69 

47.37 

7 

37  21 

2078.29 

12.02 

53.09  311.39 

138.53 

8 11 

59 

1470.3 

37.95 

47.95 

132.63 

15 

57  59 

5853.26 

12.03 

271.83  311.40 

138.53 

17  35 

32 

5253.3 

17.96 

266.69 

3IFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-5.34J7 

TRA 

2.6524 

TC3  -.1946 

BAU  .3141 

SGT  3536.3  SGR 

532.5  SG3 

88.3 

ST  2058.6 

SR 

533  .6 

SS 

W09.2 

ROE-1 .0191 

RRA 

.0388 

RC3  .0022 

FAU  .00558 

RRT  .8208  RRT 

.794 9 RTF 

.9981 

CRT  .9783 

CRS 

-.9732 

CST 

-.9997 

FOE-1 .4068 

FRA 

.8185 

FC3  -.0400 

BSP  11191 

SGB  3576.2  R23  - 

.0531  R13 

.9976 

LSA  3075.8 

MSA 

112.0 

SSA 

1 .6 

BDE  5.4380 

BRA 

2.6527 

BC3  .1946 

FSP  -280 

SGI  3563.4  SG2 

301.9  THA 

7.10 

ELI  2905.6 

EL2 

108.2 

ALF 

10.33 

1548 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  Fee  5 1969 

heliocentric  CONIC 
RL  147.50  LAL  .DO  LOL  136.02 

RP  108.95  LAP  -2.81  LOP  312-12 

RC  106.844  GL  -63.79  GP  77.13 

PLANETOCENTRIC  CONIC 
C3  325.355  VHL  18.038  CLA  -46.70 
LNCH  A7MTH  LNCH  TIME  L~I  TIME 
51.17  8 11  57  2200.85 

128.83  16  6 41  751  .43 

51.17  8 11  57  2200.85 

128.83  16  6 41  751  .43 

51.17  8 11  57  2200.85 

128.83  16  6 41  751 .43 

differential  corrections 
TCE  .7413  TRA  1.7668  TC3  -.0112 

ROE -8 .2830  RRA  4.8675  RC3  .1190 

FOE-1.6619  FRA  1.1447  FC3  .0262 

00 E 8.3161  0RA  5.1783  0C3  .1195 

LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  108.94  LAP  -2.91  LOP  315.28 

RC  109.246  GL  -48.79  OP  53.83 

planetocentric  conic 
C31271.021  VHL  35.651  OLA  -30.97 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
76.91  10  17  2 1905.81 

103.09  13  45  31  1235.63 

76.91  10  17  2 1905.81 

303.09  13  45  31  1235.63 

110.00  12  39  27  1442.54 

110.00  16  22  16  746.90 

DIFFERENTIAL  CORRECTIONS 
TOE  5.3554  TRA  -.3954  TC3  -.0785 
RC-10 . 5413  RRA 10.3141  RC3  .2074 
FOE-2.2287  FRA  2.2575  FC3  .0436 
B0E11 .8237  0RA1O.3217  0C3  .2217 

LAUNCH  CATE  FE0  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 
RP  108.94  LAP  -3.00  LOP  318.45 
RC  111.645  GL  58.86  GP  -69.48 
planetocentric  CONIC 
C3  629.465  VHL  25,089  CLA  65.58 
LNCH  A7MTH  INCH  TIME  L-I  TIME 
14  47  49  5039.72 

0 56  42  3318.22 

14  47  49 


VL  27.716  CAL 
VP  37.483  GAP 
7Al  95.77  7AP 


flight  time  134.00 
DISTANCE  380.237 


1.72  A7P 


RAL  57.25 
INJ  LAT 

3.89 

3.90 

3.89 

3.90 

3.89 

3.90 

BAU  .5197 
FAU- .00986 
BSP  11345 
FSP  -210 


VL  27.695 
VP  37.468 
7AL  52.59 

RAL  55.24 
INJ  LAT 
-.57 
-.55 
-.57 
-.55 
-13.61 
12-47 

BAU  3.7680 
FAU-. 06397 
BSP  9310 
FSP  -170 


RAO  6571.8  VEL  21.134  PTH  3.20 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


56.08 

303.14 

56.08 

303.14 

56.08 

303.14 


323.57 

323.59 

323.57 

323.59 

323.57 

323.59 


136.58 

136.58 

136.58 

136.58 

136.58 

136.58 


ARRIVAL 

CATE 

JUN 

19  1969 

SMA 

128 

.68 

ECC 

.15621 

I NC  35 . 7897 

VI 

30.206 

TAP 

12 

.82 

RCA 

108.50 

APO 

140.70 

V2 

34 .78  3 

ETE 

241 

.39 

7AC 

64  .84 

ETC 

287.07 

CLP 

102.50 

VHP 

23. 

452 

OPA 

55.04 

RAP 

262.72 

ECC 

6.3545 

INJ  TIME 

PO 

CST  TIM 

INJ 

( 2 LAT 

INJ 

2 LONG 

8 

48 

38 

1600.8 

9.67 

50.93 

16 

19 

13 

151  .4 

9.69 

297.99 

8 

48 

38 

1600.8 

9.67 

50.93 

16 

19 

13 

151  .4 

9.69 

297.99 

8 

48 

38 

1600.8 

9.67 

50.93 

16 

19 

13 

151  .4 

9.69 

297.99 

GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  852.5  SGR  3491.4  SG3  65.2 

RRT  .4059  RRF  .9969  RTF  .4756 

SGB  3594.0  R23  -.0546  RJ3  .9984 

SGI  3509.4  SG2  775.1  THA  84 .05 

FLIGHT  TIME  136.00 

OISTANCE  384.932 

-2.76  A7L  165.83  HCA  177.00  SMA  1 
1,65  A7P  14.19  TAL  195.35  TAP 
91.39  ETS  172.86  7AE  52.87  ETE  2 


ORBIT  DETERMINATION  ACCURACY 


RAD  6573.1  VEL  37.314  PTH  3.54  VHP  45.307 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
28.55  326.16  120.96  JO  48  48 

339.10  326.17  120.96  14  6 6 

28.55  326.16  120.96  10  48  40 

339.10  326.17  120.96  14  6 6 

346.82  318.20  121.66  13  3 30 

309.84  334.17  122.09  16  34  43 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  1029.5  SGR  2965.4  SG3  54.9 
RRT  -.7958  RRF  .9998  RTF  -.7851 
SGB  3139.0  R23  -.0734  R13  .9973 

SGI  3081.1  SG2  600.0  THA  106.07 

flight  time  138.00 


ST 

340.2 

SR 

2716.6 

SS 

1117.2 

CRT 

-.4907 

CRS 

-.9992 

CST 

.4546 

LSA 

2941.0 

MSA 

299.9 

SSA 

.6 

ELI 

2721  .8 

El2 

295.8 

alf 

93.56 

ARRIVAL 

CATE 

JUN 

21  1969 

ECC 

.15505 

INC75.8280 

VI 

30.206 

RCA 

108.61 

APO 

140.47 

V2 

34 .704 

7AC 

49.39 

ETC 

316.13 

CLP 

92.35 

OPA 

35.21 

RAP 

244 .60 

ECC21 .91 78 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1305.8 

3.54 

22.10 

635.6 

3.56 

332.65 

1305.8 

3.54 

22.10 

635.6 

842.5 

146.9 


3.56 

-9.33 

16.62 


332.65 
340.34 
303 . 1 9 


ORBIT  DETERMINATION  ACCURACY 


VL  27.672  GAL 
VP  37.453  GAP 
7AL  94.39  7AP 


OISTANCE  395.013 
-3.41  A7L  38.98  HCA 
3.02  A7P  140.96  TAL 
93.79  ETS  181 .42  ?AE 


28.01 
151  .99 
28.01 
151 .99 
28.01 
151 .99 


5039.72 
0 56  42  3318,22 
14  47  49  5039.72 
0 56  42  3318.22 


RAL  352-81 
INJ  LAT 
-1  .23 
-1  .23 
-1  .23 
-1  .23 
-1.23 
-1  .23 


RAD  6572.6 
INJ  LONG 
243.68 
99.20 
243.68 
99.20 
243.68 
99.20 


VEL  27.400  PTH 
INJ  RT  ASC  IN. 
262.26 

262 .25 

262.26 

262.25 

262.26 
262.25 


183.86 

SMA 

128 

.38 

ECC 

. 1 60  J 4 

198.39 

TAP 

22 

.25 

RCA 

107, 

.82 

71  .28 

ETE 

95 

.73 

7AC 

85, 

.69 

3.40 

VHP 

30. 

307 

DPA 

-75 

.24 

1 A7MTH 

INJ  time 

PO 

CST  ■ 

TIM 

24.43 

16 

11 

49 

4439 

.7 

24.43 

1 

52 

0 

2718 

.2 

24.43 

16 

11 

49 

4439 

.7 

24.43 

1 

52 

0 

2718 

.2 

24.43 

16 

11 

49 

4439 

.7 

24.43 

1 

52 

0 

2718 

.2 

SR 

1791  .2 

SS 

1480.0 

CRS 

-.9999 

CST 

.9509 

MSA 

246.6 

SSA 

.6 

El2 

233.9 

ALF 

115.02 

? I V A L 

CATE 

JUN 

23  1969 

INC5 

1 .0249 

VI 

30.206 

APO 

140.94 

V2 

34.705 

ETC 

55.97 

CLP 

100.00 

RAP 

155.73 

ecc: 

1 1.3594 

INJ 

2 LAT 

INJ 

2 LONG 

-8.51 

-8.50 

-8.51 

-8.50 

-8.51 

-8-50 


240.76 

96.28 

240.76 

96.28 

240.76 

96.28 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.0815 

BAU 

1.0147 

RC3 

-.1997 

FAU- 

.02697 

FC3 

.0371 

BSP 

11574 

BC3 

.2156 

FSP 

-3  99 

LAUNCH  CATE  FEB  5 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27.648 

RP  108.93  LAP  -3.08  LOP  321.61  VP  37.436 

RC  114.042  GL  64.74  GP  -81.30  7AL  96.94 

PLANETOCENTRIC  CONIC 


27.53 

152.47 

27.53 

152.47 

27.53 

152.47 


TOE  3.0178  TRA  -.1047  TC3  -.0141  BAU  .1455 
ROE-5.7046  RRA  3.2498  RC3  -.0479  FAU  .00103 
FOE  1.6330  FRA  -.7 199  FC3  -.0041  BSP  12708 
BOE  6.4536  BRA  3.2515  BC3  .0500  FSP  -266 


VHL  14.759 

OLA  65.99 

RAL  335.82 

RAD  6571  .2 

VEL  18.416  PTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

13  38  55 

4930.53 

-8.13 

241 .33 

242.18 

23  46  5 

3205.68 

-8.12 

96.31 

242.16 

13  38  55 

4930.53 

-8.13 

241.33 

242.18 

23  46  5 

3205.68 

-8.12 

96.31 

242.16 

13  30  55 

4930.53 

-8.13 

241.33 

242.18 

23  46  5 

3205.68 

-8.12 

96.31 

242.16 

. CORRECTIONS 

MID-COURSE  EXECUTION 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1167.7  SGR  3504.3  SG3  60.6 
RRT  .7961  RRF  -.9998  RTF  -.7944 
SGB  3693.7  R23  - .0542  R13  -.9983 
SGJ  3630.2  SG2  682-1  THA  74.59 

FLIGHT  TIME  140.00 

DISTANCE  400.452 

GAL  -3.13  A7L  61.09  HCA  186.38  SMA  128.21 

GAP  3.14  A7P  118.76  TAL  196.83  TAP  23.21 

ZAP  96,93  ETS  209.69  7AE  86.57  ETE  124.18 


3.04  VHP  17.368 
iZMTH  INJ  TIME 
24.27  15  1 5 

24.27  24  39  30 

24.27  15  1 5 

24.27  24  39  30 

24.27  15  1 5 

24.27  24  39  30 


SGT  1176.5  SGR  3813.3  SG3  80.8 

RRT  -.6461  RRF  -.9909  RTF  .7381 
SGB  3990.6  R23  -.0810  R1 3 -.9959 
SGI  3892.4  SG2  879.8  THA  101.89 


ORBIT  DETERMINATION  ACCURACY 


ST 

503.4 

SR  i 

2967.5 

SS 

1564.3 

CRT 

.8040 

CRS 

i . oooo 

CST 

.0052 

LSA 

3304.2 

MSA 

232.5 

SSA 

1 .2 

Eli 

3001 .0 

El2 

232.0 

alf 

01  .41 

ARRIVAL 

CATE 

JUN 

25  1969 

ECC 

.15983 

INC28.9149 

V] 

30.206 

RCA 

107.72 

APO 

148.70 

V2 

34.707 

ZAC 

95.99 

ETC 

85.76 

CLP 

142.95 

DPA 

-74  .14 

RAP 

93.96 

ECC 

4.5849 

PO  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4330.5  -15.40  238.34 

2605.7  -15.39  93.32 

4330.5  -15.40  238.34 

2605.7  -15.39  93 . 32 

4330.5  -15.40  238.34 

2605.7  -15.39  93.32 

ORBIT  DETERMINATION  ACCURACY 
ST  1171 .9  SR  2402.1  SS  1000.3 

CRT  -.9316  CRS  .9965  CST  -.9586 

LSA  2827.3  MSA  387.3  SSA  1.6 

ELI  2644.5  EL2  387.0  AlF  115.01 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1958-69  » 


LAUNCH  CATC  F£B  5 1969 


FLIGHT  TIME  142. OQ 


Arrival  cate  jun  21  1969 


HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.0?  VL  27.621 

RP  IOfl.93  LAP  -3.16  LOP  324.70  VP  37.420 

RC  1 16.435  CL  63.97  OP  -70.73  7Al  99.26 

PLANETOCENTRIC  CONIC 

C3  109.215  VHL  10.451  OLA  63.74  RAl  334.49  RAO  6570.1  VEL  15.104  PTH  2.73  VHP  12.029  CPA  -60.23  RAP  69.03  ECC  2.7974 


CISTANCE  406.294 

CAL  - 2.92  A7l  70.10  HCA  109.31  5MA  120.03  ECC  .16017  INC19.9023 
CAP  3.37  A7P  109.66  TAL  195.62  TAP  24.92  RCA  107.52  APO  140.54 


VI  30.206 
V2  34.790 


7AP  100,82  ETS  204.00  7AE  95.40  ETE  190.34  7AC  101.17  ETC  160.75  ClP-163.07 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

30.17 

13  39  45 

4790.35 

-15.42 

236.17 

236.60 

27.32 

14  59  43 

4J90.4 

-22.49 

232,62 

149.03 

23  34  4J 

3092.63 

-1 5.41 

94.13 

236.66 

27.32 

24  26  14 

2492.6 

-22.48 

90.59 

30.17 

13  39  45 

4798.35 

-15.4? 

236.17 

236.68 

27,32 

14  59  43 

4J90.4 

-22.49 

232.6? 

149.03 

23  34  4] 

3092.63 

-15.41 

94.13 

236.66 

27.32 

24  26  14 

2492.6 

-22.40 

90.59 

30.17 

13  39  45 

4798.35 

-15.42 

236.17 

236.68 

27.32 

14  59  43 

4198.4 

-22.49 

232.62 

149.83 

23  34  41 

3092.63 

-15.41 

94.13 

236.66 

27.32 

24  26  14 

2492.6 

-22.40 

90.59 

DIFFERENTIAL  CORRECTIONS 
TOE  4.3739^  TRa-2.6501  TC3 
ROE  .2650  RRA 
FOE  1 .5253  FRA 
80 E 4.3020  8RA  2.6674  BC3 

LAUNCH  CATE  FE8  5 1969 


TC3 

-.2460 

BAU 

.3605 

RC3 

-.0067 

FAU 

.01451 

FC3 

-.1350 

BSP 

13109 

BC3 

.2469 

FSP 

-369 

MID-COURSE  EXECUTION  A CCURACV  ORBIT  OETERMJNA 

SOT  4090.9  SCR  403.5  SC 3 111.5  ST  2592.5  SR 

RRT  -.5310  RRF  -.4475  RTF  .994 2 CRT  .4908  CRS 

SCO  4110.7  R23  -.0993  R13  -.9930  LSA  2751.5  MSA 

SCI  4104.5  SG2  341.5  THA  176.99  ELI  2594.2  EL2 


TION  ACCURACY 

104.3  SS  910.5 
-.5503  CST  -.9902 

167.4  SSA  I .8 
159.6  ALF  2.04 


FLIGHT  TIME  144.00 


ARRIVAL  CATE  JUN  29  1969 


HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27,594 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.403 

RC  110.023  CL  61.42  CP  -72.34  7AL  101.11 

PLANETOCENTRIC  CONIC 


DISTANCE  412.241 

CAL  -2.73  A7L  74.77  HCA  192.35  SMA  127.04  ECC  .16077  INC15.2200  V]  30.206 

CAP  3.63  A7P  104.09  TAL  194.40  TAP  26,83  RCA  107.29  APO  140.40  V2  34.794 

74?  105.10  ETS  304,96  7AE  102.04  ETE  210.36  7AC  104.57  ETC  181.75  ClP-149.19 


C3  67.970 

VHL 

8 

.244 

OLA  63.30 

RAL  337.53 

RAO  6569.: 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

32.97 

13 

50 

35 

4600.09 

-21 .32 

230.50 

147.03 

23 

40 

5 

2998.00 

-21 .31 

91.74 

32.97 

13 

50 

35 

4600.09 

-21 .3? 

230.50 

147,03 

23 

40 

5 

2990  .00 

-21 .31 

91 .74 

32.97 

13 

50 

35 

4600.09 

-21 .3? 

230.50 

147.03 

23 

40 

5 

2990  .00 

-21 .31 

91  .74 

CIFFERENTIAL  CORRECTIONS 
TOE  3.2503  TRA'2 .t 
ROE  1 .3206  RRA  -.1 
FOE  1 .6153  FRA  - .t 


TC3 

-.6024 

BAU 

.5797 

RC3 

-.2098 

FAU 

.02686 

FC3 

-.3421 

BSP 

14515 

BC3 

.6379 

FSP 

-551 

INJ  RT  ASC 
2 35.25 

235 .23 

235.25 

235.23 

235.25 
235.23 


PTH  2.51 
INJ  A7MTH 
30.94 
30.94 
30.94 
30.94 
30.94 
30.94 


VHP  9.356 
INJ  TIME 
15  16  36 
24  30  3 

15  16  36 
24  30  3 

15  16  36 
24  30  3 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4065.7  SCR  1237.3  SC 3 150.9 

RRT  .9649  RRF  ,9906  RTF  .9601 

SC0  4249.8  R2 3 .1199  R1 3 . 9909 

SCI  4230.3  SC2  311.6  THA  16.46 


OPA  -62.30  RAP  57.67  ECC  2.1306 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

4060.9  -20.12  226.27 

2390.0  -20.11  87.50 

4000.9  -20.12  226.27 

2390.0  -20.11  07.50 

4000.9  -20.12  226.27 

2390.0  -20.11  07.50 

ORBIT  DETERMINATION  ACCURACY 
ST  2450.3  SR  945.3  S5  954 . I 

CRT  .9066  CRS  -.99 74  CST  -.9958 

LSA  2796.6  MSA  157.4  SSA  2.3 

ELI  2629.0  El2  143.9  AlF  20.84 


LAUNCH  DATE  FEB  5 1969 


FLIGHT  time  146.00 


ARRIVAL  CATE  JUL  3 3969 


heliocentric  CONIC 


DISTANCE  410 .234 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  27.565 

GAL  -2.53 

A7L  77.61 

HCA 

195.44 

SMA 

127.65 

ECC  .16352 

INC32.3908 

VI 

30.206 

RP  108.90 

LAP 

-3.27 

LOP "331 .11 

VP  37.305 

GAP  3.90 

A7P  10 1 .96 

tal 

193.34 

TAP 

20.70 

RCA  107.03 

APO  140.27 

V2 

34 . 79fl 

RC  121.206 

Gl 

58.44 

CP  -66.01 

7 AL  102.4  4 

7AP  309.55 

ETS  310.21 

7AE 

107.35 

ETE 

222.10 

7AC  107.17 

ETC  106.70 

ClP 

-145.4 J 

PLANETOCENTRIC  CONIC 

C3  40.000 

VHL 

6.935 

CLA  59.19 

RAL  341 .64 

RAD  6560.0 

VEL  13.017 

PTH 

2.37 

VHP 

7.033 

OPA  -56.75 

RAP  50.15 

ECC 

1.7914 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

35.58 

14 

23  34 

4504.16 

-25.63 

224.93 

235 .03 

34.62 

15 

37  50 

3904  .2 

-32.11 

219.99 

144  .4? 

23 

49  56 

2925.27 

'25.6? 

89.36 

235.01 

34.62 

24 

30  41 

2325.3 

'32.30 

04 .4  3 

35.58 

14 

21  34 

4584.16 

-25.63 

224.93 

235.03 

34.62 

15 

37  50 

3964.2 

-32.11 

219.99 

144.42 

23 

49  56 

2925.27 

-25.6? 

89.36 

235.01 

34.62 

24 

30  4J 

2325.3 

-32.10 

04  .43 

35.58 

14 

21  34 

4584 .16 

'25.63 

224.93 

235.03 

34.62 

15 

37  50 

3904.2 

-32.11 

219.99 

J 44  ,42 

23 

49  56 

2925 .27 

-25.6? 

09.36 

235.01 

34.62 

24 

30  41 

2325.3 

-32.10 

04 .43 

CIFFERENTIAL  CORRECTIONS 
TOE  2.8270  TRA-3.055J 
ROE  1.3458  RRA  -.4983 
FOE  1.8034  FRA  -.0134 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3  -.9412 

BAU 

.6471 

SCT 

4014.1 

SCR 

1450.4 

SG3 

187.9 

ST 

2502.6 

SR 

1137.9 

SS 

1043.1 

RC3  -.3565 

FAU 

.03554 

RRT 

.9647 

RRF 

.9933 

RTF 

.9811 

CRT 

.9883 

CRS 

-.9990 

CST 

-.9941 

FC3  -.6398 

BSP 

13280 

see 

4270  .8 

R23 

.1400 

Rl  3 

.9060 

LSA 

2935.0 

MSA 

177.0 

SSA 

3.0 

BC3  1 .0065 

FSP 

-613 

SCI 

4255.5 

SC2 

362.1 

THA 

19.46 

ELI 

2744.6 

EL2 

150.5 

ALF 

24  .28 

LAUNCH  DATE  FEB  5 1 969 


FLICHT  TIME  140.00 


ARRIVAL  CATE  JUL  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  424,231 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  27.535 

GAL  -2.33 

A?L  79.52  HCA 

190. S3 

SMA 

127.45 

tCC  .16243 

INC1O.4033 

VI  30.206 

RP  108.09 

LAP 

-3.32 

LOP  334,20 

VP  37.360 

GAP  4.J7 

A7P  99.95 

TAL 

192.19 

TAP 

30.74 

RCA  106.75 

APO  140,15 

V2  34.003 

RC  123.581  CL  55.45 

PLANETOCENTRIC  CONIC 

CP  -60.11 

7AL  103.29 

ZAP  114.02 

ETS  312.12 

7AE 

111.76 

ETE 

221 .96 

7AC  109.33 

ETC  187.99 

CLP- 144 . 77 

C3  36.941 

VHL 

6.070 

DLA  57.20 

RAL  345.92 

RAD  6560.4 

VEL  12.582 

PTH 

2.20 

VHP 

6.900 

OPA  -5 J .37 

RAP  45.09 

ECC  I .6080 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

37.98 

14 

44  53 

4505.5? 

-28.64 

219.7 J 

235.33 

30.11 

15 

59  59 

3905.5 

-34 .80 

214 .12 

142.02 

0 

4 37 

207J  .04 

-20.63 

07.19 

235,31 

30.11 

0 

52  20 

2271 .0 

-34.79 

01  .60 

37.90 

14 

44  53 

4505.52 

-28.64 

219.71 

235.33 

30.11 

15 

59  59 

3905.5 

-34.80 

214.12 

142.02 

0 

4 37 

2071  .04 

-28.63 

87.19 

235.31 

38.11 

0 

52  28 

2271  .0 

-34.79 

03  .60 

37.98 

14 

44  53 

4505.52 

-20.64 

219.71 

235.33 

30.11 

15 

59  59 

3905.5 

-34.00 

2 J 4 . J 2 

142.02 

0 

4 37 

2071 .04 

-20.63 

87,19 

235.31 

30.11 

0 

52  28 

2271 .0 

-34.79 

01  .60 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5822  TRA-i .6356  TC3-1 .3500  BAU  .7094 

RDE  1.2032  RRA  -.4164  RC3  -.4907  FAU  .04403 

FOE  1.9309  FRA  -.7905  FC3-I .0505  B$P  13555 

BDE  2.8407  BRA  1.6877  BC3  1.4365  FSP  -746 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4000.9  SCR  1472.2  SC3  225.9 

RRT  .9639  RRF  .993 2 RTF  .9767 

SCB  4345.9  R23  .1652  Rl 3 .9821 

SCI  4330,0  SC2  370.3  THA  J9.29 


ORBIT  OETERMINA 
ST  2500.1  SR 
CRT  .9091  CRS 
LSA  3032.6  MSA 
ELI  2822.5  EL2 


TION  ACCURACY 
1355.0  SS  III?. 9 
-.9994  CST  -.9935 
J 03 .3  SSA  3.7 
155.7  AlF  23.96 
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J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4 1968-69’ 


LAUNCH  CATE:  FEB  5 1969 


HELIOCENTRIC  CONIC 


flight  time  15 0.00 


ARRIVAL  cate  JUL  5 1969 


Rl 

147.50 

LAL 

.00 

LOL 

RP 

108  .87 

LAP 

-3.35 

LOP 

RC 

125.948 

GL 

52.58 

GP 

planetocentric  conic 

C3 

30.015 

VHL 

5.479 

CLA 

-54.7? 


VL  27.504 
VP  37.350 
7Al  103.70 


DISTANCE  430. 227 

GAL  -2.13  A7L  B0.89  HCA  201 .68  SMA  127.24  ECC  .16341  INC  9.1087  VI  30.206 

GAP  4.44  A7P  98.47  TAL  191.01  TAP  3?. 69  RCA  106.45  ARC  148.03  V2  34.808 

7AP  118.36  ET$  313.05  7AE  115.4?  ETE  220.40  7AC  111.22  ETC  188.07  ClP-145.31 

6.306  CPA  -46.29  RAP  41.59  ECC  1.4940 


LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

40.13 

15 

7 31 

444  1 .17 

-30.71 

214.95 

139.87 

0 

15  29 

2830.75 

-30.69 

05.28 

40.13 

15 

7 31 

4441  .1  7 

-30.71 

214.95 

139.87 

0 

15  29 

28  30.75 

-30.69 

85.28 

40.13 

15 

7 31 

4441  .1  7 

-30.71 

214.95 

139.87 

0 

15  29 

2830.75 

-30.69 

85.20 

55.43  RAL  350.12  RAC  6568.2  VEL  12.304  PTH  2.22  VHP 

INJ  RT  ASC  INJ  A7MTH 


235.97 

235.96 

235.97 

235.96 

235.97 

235.96 


41 .30 
41  .29 
41 .30 
41  .29 
41.30 
41.29 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

16  21  33 

384J  .2 

-36.55 

208  .80 

1 2 39 

2230.7 

-36.54 

79.14 

16  21  33 

384  1 .2 

-36.55 

208.00 

1 2 39 

2230.7 

-36.54 

79 . 1 4 

16  21  33 

3841  .2 

-36.55 

208 .80 

1 2 39 

2230 . 7 

-36.54 

79.14 

DIFFERENTIAL  CORRECTIONS 
TCE  2.4337  TRA-J  .4637  TC3-1 .7870  BAU  .7549 
ROE  1.0519  RRA  -.3271  RC3  -.5878  FAU  .05274 

FOE  2.0107  FRA  -.7321  FC3-1.5211  BSP  13864 

BCE  2.6513  BRA  1.4998  BC3  1.8812  PSP  -868 

LAUNCH  DATE  FEB  5 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.02  VL  27.472 

RP  108.85  LAP  -3.38  LOP  340.62  VP  37.333 

RC  128.306  GL  49.88  OP  -49.84  7Al  103.71 

PLANETOCENTf 
C3  25.385 
LNCH  A7^4TH 
42.05 
137.95 
42.05 
137.95 
42.05 
137.95 

differential  corrections 
TOE  2.3362  TRA-1.3126  TC3-2.2369  BAU  .7902 

ROE  .9185  RRA  -.2465  RC3  -.6467  FAU  .05802 

FOE  2.0437  FRA  -.6396  FC3-2.0059  BSP  14129 

BCE  2.5103  BRA  1.3356  BC3  2.3285  F SP  -964 


SGT  4194.1  SGR  1410.1  SG3  259.5 

RRT  .9617  RRf  .9917  RTF  .9730 

SGB  4424.0  R23  .1700  R1 3 .9702 

SGI  4409.4  SG2  367.0  THA  10.05 

FLIGHT  TIME  152.00 


ORBIT  CETERHINA 
ST  2671 .5  SR 
CRT  .9895  CRS 
LSA  3115.9  MSA 
ELI  2891 .0  El2 


TION  ACCURACY 
1135. 1 SS  1167.0 
-.9996  CST  -.9931 
181 .6  5SA  4.5 
148.9  AlF  22.50 


OISTANCE  436.210 

GAL  -1.92  A7L  01.93  HCA  204.82  SMA  127.03 

GAP  4.71  A7P  97.33  TAL  189.00  TAP  34.63 

7AP  122.48  ETS  313.66  7AE  118.41  ETE  218.24 


ARRIVAL  DATE  JUL  7 1969 


ECC  .16453  INC  8.0665  VI  30.206 
RCA  306.13  APO  147.92  V2  34.815 
7AC  112.95  ETC  187.68  ClP-146.37 


VHL  5.038 

OLA  53.87 

RAl  354.20 

RAD  6560.0 

VEL  J2.115 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

15  29  16 

4307.85 

-32.12 

210.69 

236.94 

0 26  19 

2000.66 

-32.10 

03.66 

236.93 

15  29  16 

4307.85 

-32.12 

210.69 

236.94 

0 26  19 

2800.66 

-32.10 

03.66 

236.93 

15  29  16 

4387.05 

-32.12 

210.69 

236.94 

0 26  19 

2800.66 

-32.10 

83.66 

236.93 

PTH  2.17  VHP  5.923  CPA  -41.55  RAP  39.18  ECC  1.4J78 
INJ  A7HTH  INJ  TIME 
44.12  16  42  24 

44.11  1 13  0 

44.12  16  42  24 

44.11  1 13  0 

44.12  16  42  24 

44.11  1 13  0 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3787.8 

-37.67 

204 .07 

2200.7 

-37.66 

77.05 

3707.0 

-37.67 

204 .07 

2200.7 

-37.66 

77.05 

3707.8 

-37.67 

204  .07 

2200 . 7 

-37.66 

77.05 

SGT  4306.7  SGR  1319.0  SG3  286.7 

RRT  .9504  RRF  .9991  RTF  .9695 

SGB  4504.4  R23  .1070  R1 3 .9742 

SGI  4409.9  SG2  361.2  THA  16.40 


ORBIT  DETERMINATION  ACCURACY 
ST  2763.9  SR  1054.4  SS  3204.7 
CRT  .9890  CRS  -.999 7 CST  -.992 7 


LSA  3189.0  MSA 
ELI  2954.9  El2 


100.9  SSA 
140.4  ALF 


5.4 

20.74 


LAUNCH  CATE  FEB  5 1 969 


flight  time  154.00 


ARRIVAL  CATE  JUL  9 1969 


HEl IOCEnTRIC  conic 
Rl  147.50  LAL  .00  LOL  136.02 

RP  108.83  LAP  -3.39  LOP  343.80 

RC  130.653  GL  47.35  GP  -45.46 

planetocentric  CONIC 

C3  22.119  VHL  4,703  CLA  52.50  RAL  358 . 3 9 RAC  6567 


DISTANCE  442.200 

VL  440  GAL  -1.69  A7L  82.75  HCA  207.97  SKA  126.81  ECC  . 16577  INC  7.2452  VI  30.206 
VP  37  31  5 CAP  A. 98  A7P  96.4!  TAL  188.57  TAP  36.54  ffCA  105.79  APO  147.83  v2  34.821 
7Al  103.35  7AP  126.34  ETS  314.16  7AE  120.83  ETE  215.82  74 C 114.59  ETC  187.11  ClP-147.65 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

43.75 

15 

50  3 3 

4343.07 

-33.07 

206.91 

1 36.25 

0 

37  13 

2778 .10 

-33.06 

82.33 

43.75 

15 

50  13 

4343.07 

-33.07 

206.91 

136.25 

0 

37  13 

2778 .10 

-33.06 

82.31 

43.75 

15 

50  13 

4343.07 

-33.07 

206.91 

136.25 

0 

37  13 

2770 .10 

-33.06 

82.31 

9 VEL  11 .979  PTH  2.13 
INJ  RT  ASC  INJ  A7MTH 


VHP  5.680  OPA  -37.37  RAP  37.56  ECC  1.3640 


238.23 

238.21 

238.23 

238.21 

238.23 

238.23 


46.59 

46.58 

46.59 

46.58 

46.59 
46.58 


INJ 

I TIME 

PC  CST  TIM 

INJ  2 

LAT 

INJ  2 LONG 

17 

2 

36 

3743.1 

-38, 

,35 

199 

.92 

1 

23 

31 

2178 .1 

-38, 

,34 

75 

.32 

17 

2 

36 

3743.1 

-38, 

.35 

199 

.92 

1 

23 

31 

2178.1 

-38 

.34 

75 

.32 

37 

2 

36 

3743.1 

-36 

.35 

199 

.92 

I 

23 

31 

2170.3 

-38 

.34 

75 

.32 

DIFFERENTIAL  corrections 
TCE  2.2666  TRA-J. 1729  TC3-2.6926 
ROE  .8057  RRA  -.1796  RC3  -.6743 
FOE  2.0337  FRA  -.5239  FC3-2.4703 
BCE  2.4056  BRA  1.3866  BC3  2.7758 

LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 
RP  108.80  LAP  -3.39  LOP  346.97 
RC  132.989  GL  44.97  GP  -41.55 

PLANETOCENTRIC  CONIC 
C3  19.723 
LNCH  A7MTH 
45.26 
134 .74 
45.26 
1 34 .74 
4 5.26 
1 34 . 74 

DIFFERENTIAL  CORRECTIONS 
TOE  2.2135  TRA-1.0399  TC3-3.1497 
ROE  .7116  RRA  -.3261  RC3  -.6704 
FCE  1 .9870  FRA  -.3962  FC3-2.8904 
BCE  2.3250  BRA  1.0475  BC3  3.2219 


MID-COURSE  EXECUTION  ACCURACY 


BAU 

.8208 

SGT 

4421 .4 

SGR 

1222.6 

SG3 

307.1 

FAU 

.06311 

RRT 

.9546 

RRF 

.9053 

RTF 

.9663 

BSP 

14  402 

SGB 

4587.4 

R23 

.1913 

Rl  3 

.9704 

F SP 

-1036 

SGI 

4573.8 

SG2 

352.2 

THA 

14.00 

ORBIT  CE TERMTNA 
ST  2850.7  SR 
CRT  .9902  CRS 
LSA  3253.6  MSA 
ELI  3014.1  EL2 


TION  ACCURACY 
987.6  SS  1226.1 
-.9998  CST  -.9924 
179.4  SSA  6.4 
130.8  AlF  18.97 


flight  time  156.00 
CISTANCE  440.172 

VL  27.406  GAL  -1.46  A7L  83.42  HCA  211.12  SMA  126.59 

VP  37.297  GAP  5.25  A7P  95.64  TAL  107.31  TAP  30.43 

7AL  102.67  7AP  129.92  ETS  314.62  ?A£  122.75  ETE  213.34 

TH  2.11  VHP  5.533 

INJ  A7MTH  INJ  TIME 
48.74  17  22  19 

40.73  1 34  20 

40.74  17  22  19 

40.73  1 34  20 

48.74  17  22  19 

40.73  1 34  20 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .8495  SGT  4537.0  SGR 

FAU  .06585  RRT  .9503  RRE 

BSP  14725  SGB  4675.2  R23 

F SP  -1089  SCI  4662.7  SG2 


VHL 

4 . 

,441 

DLA  51.29 

RAL  2.33 

RAD  6567.6 

VEL  11  .079 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

16 

10 

33 

4305.06 

-33.71 

203.57 

239.03 

0 

40 

10 

2761 .10 

-33.70 

01  .20 

239.82 

16 

10 

33 

4305.06 

-33.71 

203.57 

239.03 

0 

40 

10 

2761 .30 

-33.70 

81  .20 

239.82 

16 

10 

33 

4305.06 

'33.71 

203.57 

239.83 

0 

40 

18 

2761  .10 

'33.70 

81  .20 

239.02 

128.5 

SG3 

321  .4 

.9800 

RTF 

.9635 

.1903 

Rl  3 

.9669 

342.0 

THA 

13.37 

ARRIVAL  CATE  JUL  11  1969 


ECC  .167 12  INC  6.5778  VI  30.206 

RCA  105.43  APO  147.74  V2  34.829 

7AC  116.17  ETC  186.49  CLP-M9.03 

CPA  -33.14  RAP  36.55  ECC  1.3246 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3705.1  -38.75  196.28 

2161.1  -38.74  73.91 

3705.1  -38.75  196.28 

2161.1  -38.74  73.91 

3705.1  -38.75  196.28 

2161.1  -38.74  73.91 

ORBIT  DETERMINATION  ACCURACY 

ST  2928.5  SR  923.6  SS  1232.1 

CRT  .9906  CRS  -.9999  CST  -.9920 

LSA  3303.4  MSA  377,1  SSA  7.4 

Eli  3067.7  El2  J20.3  AlF  17.34 


1551 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL.4,  1968-69  i 


LAUNCH  CATC  FEB  5 J 969 


flight  time  150.00 


ARR I VA l CATE  JUL  13  1969 


HELltXENTffIC  CONIC 

RL  147.30  LAL  .00  LOL  136.0?  Vl  27.37? 

RP  108.78  LAP  -3.39  LOP  350-15  VP  37 .280 

RC  135.313  Gl  42.71  CP  -38.09  7Al  101 .68 

planetqcentric  CONIC 

C3  17.913  VHL  4.^32  CLA  50. ?3  RAl  6.06 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
A6.61  16  30  26  4272.56  -34.12 

133.39  0 59  44  2748.31  -34.11 

46.61  16  30  26  4272,56  -34.12 

133.39  0 59  44  2748.31  -34.11 

46.61  16  30  26  4272.5$  -34.1 2 

133.39  0 59  44  2748.31  -34.11 

DIFFERENTIAL  CORRECTIONS 
TCE  2. 1754  TRA  -.9046  TC3-3.5925  8AU  .0748 

RCE  .6357  RRA  -.0821  RC3  -.6614  FAU  .06698 

FCE  1.921 3 FRA  -.2579  FC3-3.2372  0SP  14965 

BCE  2.2664  BRA  .9084  BC3  3.6528  F$P  -11 13 


DISTANCE  454.13? 

GAL  -1.2?  A7L  83.98  HCA  214.28  SHA  126.36  ECC  .16860  INC  6.0218  V]  30.206 
GAP  5.52  A7P  94.98  TAL  186.02  TAP  40.29  RCA  105.06  APO  147.67  V2  34.837 
7AP  133.21  ETS  315.05  7AE  124.25  ETE  210.91  ZAC  117.74  ETC  185.88  CiP-150.44 


RAC  6567.7  VEL  11.802  PTH 
INJ  LONG  INJ  RT  ASC  INJ 
200.63  241.74 

80.30  241.73 

200.63  241.74 

80.30  241.73 

200.63  241.74 

80.30  241.73 

MID-COURSE  EXECUTION 
SGT  4646,0  SGR  104J .3 
RRT  .9446  RRF  .9730 
SG04761.2R23  .1052 

SGI  4749.5  SG2  334.5 


2.09  VHP  5.455 
A7MTH  INJ  TIME 
0.60  17  41  39 

0.59  1 45  32 

0.60  17  41  39 

0.59  1 45  32 

0.60  17  41  39 

0.59  1 45  32 


50.60  17 

50.59  1 

50.60  17 

50.59  1 

50.60  17 

50.59  1 

ACCURACY 

SG3  329.8 
RTF  .9607 
R13  .9635 

THA  12.01 


CPA  -29.45  RAP 
PO  CST  TIM  INJ 
3672.6 

2148.3 
36 72.6 

2340.3 
3672.6 

2148.3 

ORBIT  CETERHINA 
ST  3001 .9  SR 
CRT  .9912  CRS 
LSA  3351.7  MSA 
ELI  3121  .3  EL2 


36.01  ECC  1 .2948 
2 LAT  INJ  2 LONG 
58 . 95  193.10 


TION  ACCORACy 
862.3  SS  1228.8 
-.9999  CST  -.9916 
175.0  SSA  8.5 
109.6  ALF  15.91 


LAUNCH  cate  FEB  5 1969 


FLIGHT  TIME  160.00 


ARRIVAL  GATE  JUL  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  460.000 


RL  147.50 

LAL 

.00 

La  136.02 

VL  27.338 

GAL  -.96 

A7L  84.45 

HCA 

217.43 

SMA 

126.13 

ECC  .17 021 

INC  5.5488 

VI 

30.206 

= 

RP  108.75 

LAP 

-3.37 

LOP  353.32 

VP  37,263 

GAP  5.79  A7P  94.41 

TAL 

184.70 

TAP 

42 . 15 

RCA  104 .66 

APO  147.60 

V2 

34 .846 

- 

RC  137.625 

CL 

40.56 

GP  -35.03 

7AL  100.42 

7AP  136.22 

ETS  315.45 

7AE 

125.42 

ETE 

208.63 

7 AC  119.32 

ETC  185.31 

CLP 

-151 .85 

* 

3L A NE TOCENTRIC  CONIC 

% 

C3  16.510 

VHL 

4 .064 

OLA  49.28 

RAL  9.99 

RAO  6567.7 

VEL  11. 743 

PTH 

2.07 

VHP 

5.427 

CPA  -26.08 

RAP  35.86 

ECC 

1 .2710 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

47.02 

16 

50  6 

4244 .44 

-34.37 

198.03 

243.94 

5 2.22 

18 

0 50 

3644 ,4 

-39.03 

190.31 

z 

132.18 

1 

11  29 

2719.00 

-34 . 36 

79.60 

243.93 

52.21 

i 

57  8 

2139.0 

-39.00 

71  .00 

- 

47.82 

16 

50  6 

4?44.44 

-34.37 

198.03 

243.94 

5 2.22 

18 

0 50 

3644  ,4 

-39.01 

190.31 

z 

132.18 

1 

11  29 

2739.00 

-34.36 

79.60 

243.93 

5 2.21 

1 

57  8 

2139.0 

-39.00 

7i  .00 

= 

47.82 

16 

50  6 

4?44.44 

-34.37 

198.03 

243.94 

5 2.22 

18 

0 50 

3644 .4 

-39.01 

190.31 

= 

132.18 

1 

11  29 

2739.00 

-34.36 

79.60 

243.93 

52.21 

1 

57  8 

2139.0 

-39.00 

7 1 .08 

1 

E 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


-.7705 

TC3-4 .0265  BAU 

.9001 

SGT 

4754.9 

SGR 

964.0 

SG3 

333.9 

ST 

3063.3 

SR 

009,1 

SS 

1214 . 5 

- 

-.0470 

RC3  -.6337 

FAU 

.06709 

RRT 

.9300 

RRF 

.9639 

RTF 

.9583 

CRT 

.9920 

CRS 

-.9999 

CST 

'.991 1 

- 

-.1219 

FC3-3.5165 

BSP 

15284 

see 

4051.7 

R23 

.1751 

R13 

.9607 

LSA 

3388.0 

MSA 

172.3 

SSA 

9.6 

- 

.7720 

BC3  4.0761 

FSP 

-1128 

SGI 

4040.6 

SG? 

328.4 

THA 

10.82 

ELI 

3166.8 

EL? 

98.5 

ALF 

14.70 

5 1969 

flight 

TIME 

162.00 

ARRIVAL 

CA  TE 

JUL 

17  3969 

HELIOCENTRIC  CONIC  01  STANCE  466.015 

RL  147.50  LAL  .00  LOL  136.02  VL  27.302  GAL  -.70  A7L  84.06  HCA  220.60  SMA  125.90  ECC  .17195  INC  5.1  393  VJ  30.206 

RP  108.7?  LAP  -3.34  LOP  356.50  VP  37.246  GAP  6.06  A7P  93.91  TAL  183.36  TAP  43.96  RCA  104.26  APO  147,55  V2  34.055 

RC  139.923  GL  38.50  GP  -32.3?  7 AL  98.90  7 AP  138.99  ETS  315.81  7AE  126.32  ETE  206.50  7AC  J20.93  ETC  184.70  ClP-!53.?4 

plane tocentric  conic 

C3  15.43?  VHL  3,920  CLA  40,42  RAL  13.97  RAO  6567.6  VEL  11.697  PTH  2.06  VHP  5.437  DPA  -22.99  RAP  36.02  ECC  1 .?540 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  ? LONG 

40.93 

17  9 39 

4220.05 

-34.49 

195.71 

246.43 

53.63 

18 

19  59 

3620.0 

-30.96 

107.04 

131  .07 

1 23  39 

2732.50 

-34,40 

79.06 

246.42 

53.62 

2 

9 12 

2132.5 

-38.95 

71  .20 

48.93 

17  9 39 

4220.05 

-34.49 

195,71 

246.43 

53.63 

18 

19  59 

3620.0 

-38.96 

107,04 

131  .07 

1 23  39 

2732.50 

-34.40 

79.06 

246.4? 

53.62 

Z 

9 12 

2132.5 

-38.95 

7 J .20 

48.93 

17  9 39 

4220.05 

-34 .49 

195.71 

246.43 

53.63 

18 

19  59 

3620.0 

-38.96 

107.04 

131  .07 

! 23  39 

2732.50 

-34.40 

79.06 

246.42 

53.62 

2 

9 1? 

2132.5 

-38.95 

71  .20 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA TION  ACCURACY 


TCE 

2.1141 

TRA 

-.6337 

TC3-4.4405 

BAU 

.9244 

SGT 

4059.9 

SGR 

896.5 

SG3 

334.3 

ST 

3113.4 

SR 

762.4 

SS 

1 191 .3 

ROE 

.5225 

RRA 

-.0208 

RC3  -.5961 

FAU 

.06633 

RRT 

.9303 

RRF 

.9526 

RTF 

.9566 

CRT 

.9931 

CRS 

-.9997 

CST 

-.9906 

FDE 

1.7370 

FRA 

.0088 

FC3-3.7208 

BSP 

15606 

SGB 

4941 .9 

R23 

.1603 

R13 

.9585 

LSA 

3415.4 

MSA 

160.9 

SSA 

10.7 

BDE 

2.1777 

BRA 

.6340 

BCJ  474006 

FSP 

-113J 

SCI 

4931.3 

SG2 

324.2 

THA 

9.70 

ELI 

3204 .2 

EL2 

86.9 

ALF 

13.68 

LAUNCH  DATE  FEB  5 3 969  FLIGHT  TIME  164.00  ARRIVAL  DATE  JUL  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  471.937 

RL  147.50  LAL  .00  LOL  136.02  VL  27.267  GAL  -.42  A7L  85.22  HCA  223.76  SMA  125.67  ECC  .17383  INC  4.7792  Vl  30.206 

RP  108.69  LAP  -3.30  LOP  359.60  VP  37.229  GAP  6.34  A7P  93.46  TAL  182.00  TAP  45.76  RCA  103.83  APO  147.52  V2  34.865 

RC  142.207  GL  36.50  GP  -29.92  7AL  97.15  ZAP  141.53  ETS  316,10  7AE  127.00  ETE  204.56  7AC  122.57  ETC  104.31  ClP-154.60 

planetocentric  CONIC 

C3  34.506  VHL  3.019  DLA  47.62  RAL  18.00  RAD  6567,6  VEL  11.661  PTH  2.05  VHP  5.476  DPA  -20.16  RAP  36.43  ECC  I .2400 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  ? LAT  INJ  ? LONG 

49.97  1 7 29  1 8 4 1 98.63  - 34.50  1 93.63  249.18  54.87  1 0 39  1 7 3598.6  - 38  . 8?  185.65 

130.03  I 36  10  2728.67  - 34.40  70.70  249.17  54.86  2 21  38  2128,7  - 38.81  70 . 72 

49.97  17  29  18  4198.63  -34.50  193.63  249.18  54.07  10  39  17  3598.6  -38.82  185.65 

130.03  1 36  10  2728.67  - 34.40  70,70  249.17  54.06  2 21  30  ?1?0.7  -30.81  7(3.72 

49.97  17  ?9  18  4198.63  -34.50  193.63  249.18  54.07  10  39  17  3598.6  -38.82  185.65 

130.03  1 36  10  2728.67  - 34.40  78.70  249.17  54.06  2 21  38  2128.7  - 38.8  1 70 . 72 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  2.0857  TRA  -.4921  TC3-4.034O  6AU  .9489  SGT  496 2.2  SGR  838.6  SG3  332.0  ST  3140.1  SR  7?l  .6  SS  1159.4 

ROE  .4009  RRA  .0013  RC3  -.5595  FAU  .06500  RRT  .9210  RRF  .9391  RTF  .9550  CRT  .9943  CRS  -.9992  CST  - 9900 

FOE  1.6311  FRA  .1352  FC3-3.0502  BSP  15921  SG0  5032.6  R23  .1433  R1 3 .9565  LSA  3427.6  MSA  165.9  SSA  11.9 

0OE  2.1404  BRA  .4921  BC3  4.0663  FSP  -1120  SGI  5022.2  SG?  322.8  THA  8.00  ELI  3228. 9 El2  75.3  ALF  12.85 


155? 


littih  11 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
Rl  147.50  LAL  .00  LOL 

RP  108.66  LAP  -3.26  LOP 

RC  144.478  GL  34.55  GP 

planetocentric  conic 
C3  13.932  VHL  3.733  ClA 


136.02 

2.86 

-27.80 


flight  time  166.00 
DISTANCE  477. 844 

Vl  27.231  GAL  -.13  A7L  85.54  HCA  226.93  5MA  125.44 
VP  37.212  GAP  6.62  A7P  93.05  TAL  180.61  TAP  47.54 
7Al  95.19  7AP  143.86  ETS  316.33  7AE  127.52  ETE  202.79 


ARRIVAL  CATE  J UL  21  1969 


ECC  .17587  INC  4.4582 
RCA  103.38  APO  147.50 


VI  30.206 
V2  34.875 


46.86  RAL  22.09  RAO  6567.5  VEL  11.633  PTH 

INJ  RT  ASC 
252.18 


7AC  124.26  ETC  183.87  ClP-155.92 
2.04  VHP  5.540  OPA  -17.56  RAP  37.07  ECC  1 .2293 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

50.97 

17  49 

7 

4179.75 

-34.40 

191 .74 

129.03 

1 48 

59 

2727.30 

-34.39 

78.49 

50.97 

17  49 

7 

4179.75 

-34.40 

191 .74 

129.03 

1 48 

59 

2727.30 

-34.39 

78.49 

50.97 

17  49 

7 

4179.75 

-34.40 

191 .74 

129.03 

1 48 

59 

2727.30 

-34 . 39 

78.49 

differential  corrections 
TOE  2.0473  TRA  -.3543  TC3-5.2022 
ROE  .4442  RRA  .0157  RC3  -.5221 
FOE  1.5064  FRA  .2 376  FC3-3.9414 
BCE  2.0949  BRA  .3547  0C3  5.2283 

LAUNCH  DATE  FEB  5 1969 

HELIOCENTRIC  CONIC 


BAU  .9738 
FAU  .06343 
BSP  16457 
FSP  -1136 


252.17 

252.18 
252.17 
252-18 
252.17 

MIC-COURSE  EXECUTION  ACCURACY 
SCT  5058.7  SGR 
RRT  .9123  RRF 
SG6  5119.4  R23 
SGI  5109.5  SG2 

FLIGHT  TIME  168.00 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.98 

18  58  47 

3579.7 

-38.59 

183.67 

55.96 

2 34  26 

2127.3 

-38.58 

70.42 

55.98 

18  58  47 

3579.7 

-38.59 

183.67 

55.96 

2 34  26 

2127.3 

-38.58 

70.42 

55.98 

18  58  47 

3579.7 

-38.59 

183.67 

55.96 

2 34  26 

2127.3 

-38.58 

70.42 

ORBIT  DETERMINATION  ACCURACY 


786.2 

SG3 

326.6 

ST 

3153.8 

SR 

682.0 

SS 

1110.3 

.9228  RTF 

.9554 

CRT 

.9956 

CRS 

-.9983 

CST 

-.9895 

.1165 

Rl  3 

.9565 

LSA 

3408.6 

MSA 

159.4 

SSA 

13.1 

318.7 

THA 

8.10 

Eli 

3226.1 

El2 

62.2 

alf 

12.16 

ARRIVAL  CATE  JUL  23  1969 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  27.195 

GAL  .1 i 

RP  108.63 

LAP 

-3.20 

LOP  6.05 

VP  37.196 

GAP  6.9C 

RC  146.734 

GL 

32.63 

GP  -25.92 

ZAL  93 .04 

ZAP  146. OJ 

planetocentric  conic 

C3  13.441 

VHL 

3.666 

OLA  46.11 

RAL  26.24 

RAO  6567.! 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

51  .95 

18 

9 14 

4162.89 

-34.21 

189.99 

128.05 

2 

1 59 

2728.40 

-34.20 

78.45 

51  .95 

18 

9 14 

4162.89 

-34.21 

1 89.99 

128.05 

2 

1 59 

2728.48 

-34.20 

78.45 

51  .95 

18 

9 14 

4162.89 

-34.21 

189.99 

128.05 

2 

I 59 

2728.48 

-34.20 

78.45 

differential  CORRECTIONS 

MIO-l 

toe  2.0331 

TRA 

'.1890 

TC3-5 . 5022 

BAU  .9924 

SGT  ! 

ROE  .4230 

RRA 

.0351 

RC3  -.4726 

FAU  .06064 

RRT 

FDE  1.4222 

FRA 

.3683 

FC3-3.9059 

BSP  16469 

SGB 

BOE  2.0766 

BRA 

.1923 

BC3  5.5225 

FSP  -1074 

SGI 

DISTANCE  483.737 

. 85.83  HCA  230.10  SWA  125.21  ECC  .17806  INC  4.1687  VJ  30.206 

MlJ70  v.w  92.68  TAL  179.21  TAP  49.31  RCA  102.91  APO  147.50  V2  34.885 

93.04  ZAP  146.01  ETS  3J6.48  ZAE  127.91  ETE  201.20  7A C 125.98  ETC  183.48  ClP-157.20 


VEL  11.612  PTH  2.03  VHP  5.622  OPA 
INJ  RT  ASC  INJ  A7MTH 


-15.16  RAP  37.89  ECC  J .2212 


255.41 

255.40 

255.41 

255.40 

255.41 
255.40 

MIO-COURSE  EXECUTION  ACCURACY 


.8956  RRF 
5207.4  R23 
5196.8  SG2 


56.97 

56.96 

56.97 

56.96 

56.97 
56.96 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  18  37 

3562.9 

-38.28 

181  .86 

2 47  28 

2128.5 

-38.27 

70.32 

19  18  37 

3562-9 

-38.28 

181 .86 

2 47  28 

2128.5 

-38.27 

70.32 

19  18  37 

3562.9 

-38.28 

181  .86 

2 47  28 

2128.5 

-38.27 

70.32 

ORBIT  DETERMINATION  ACCURACY 


750.5 

SG3 

321 .3 

ST 

3182.1 

SR 

661.5 

SS 

1087.2 

.9055 

RTF 

.9529 

CRT 

.9969 

CRS 

-.9969 

CST 

-.9885 

.1086 

Rl  3 

.9539 

LSA 

3423.4 

MSA 

160.5 

SSA 

14.2 

330.7 

THA 

7.46 

ELI 

3249.8 

El2 

51  .3 

ALF 

11  .71 

LAUNCH  CATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  108.59  LAP  -3.13  LOP  9.23 

RC  148.977  GL  30.74  GP  -24.25 

PLANETOCENTRIC  CONIC 
C3  13.092  VHL  3.618  CLA  45.36  RAL 


VL  27.159  GAL 
VP  37.179  GAP 
7AL  90.71  ZAP 


flight  time  i70.oo 

OISTANCE  489.614 

.49  AZL  86.10  HCA  233.28  SWA  124.98 
7.18  AZP  92.34  TAL  177.79  TAP  51.06 
147.99  ETS  316.54  7AE  128.20  ETE  199.78 


ARRIVAL  CATE  JUL  25  1969 


ECC  .18042  INC  3.9047  VI  30.206 
RCA  102.43  APO  U7.52  V2  34.897 
7AC  127.76  ETC  183.12  ClP-158.44 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

52.96 

18  29 

43 

4147.68 

-33.93 

188.35 

127.04 

2 15 

4 

2732.29 

-33.92 

70.58 

52.96 

18  29 

43 

4147.68 

-33.93 

188.35 

127.04 

2 15 

4 

2732.29 

-33.92 

78.58 

52.96 

18  29 

43 

4147.68 

-33.93 

188.35 

127.04 

2 15 

4 

2732.29 

-33.92 

70.58 

DIFFERENTIAL  CORRECTIONS 
TCE  1.9980  TRA  -.0239  TC3-5.7626 
RCE  .4012  RRA  .0493  RC3  -.4 290 
.4771  FC3-3.8326 
.0547  BC3  5.7785 


30.45  RAC  6567.5  VEL  1 1.596  PTH  2.03  VHP  5.721  OPA  -12.93  RAP 
INJ  RT  ASC  INJ  A7MTH 
258.83  57.87 

256.63  57.86 

258.83  57.87 

258.83  57.86 

258.83  57.67 

258.83  57.86 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5234.7  SGR  7l5.7  SG3  3J3.4 


38 .87  ECC  1 .21 55 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  38  51 

3547.7 

-37.89 

180.18 

3 0 36 

2132.3 

-37.88 

70.41 

19  38  51 

3547.7 

-37.89 

100.38 

3 0 36 

2132.3 

-37.88 

70.4  1 

19  38  51 

3547.7 

-37.89 

180. 18 

3 0 36 

2132.3 

-37.00 

70.4  1 

FOE  1.3104  FRA 
BCE  2.0378  BRA 


BAU  1.0114 
FAU  .05796 
BSP  16753 
FSP  -1047 


RRT  .0804  RRF 
SGB  5283.4  R23 
SGJ  5272.7  SG2 


.8855  RTF 
.0926  Rl 3 
337.0  THA 


.9519 

.9527 

6.89 


ORBIT  OETERMINA 
ST  3166.2  SR 
CRT  .9980  CRS 
LSA  3388.7  MSA 
ELI  3229.3  El2 


TICN  ACCURACY 
636.2  SS  1038.8 
-.9945  CST  -.9874 
158.9  SSA  15.4 
39.0  ALF  1 1 .34 


LAUNCH  CATE  FEB  5 1969 


FLIGHT  TIME  172.00 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  108.56  LAP  -3.05  LOP  12.42 

RC  151.204  GL  28.86  GP  -22.77 

PLANETOCENTRIC  CONIC 
C3  12.873  VHL  3.588  OLA  44.58  RAL 


DISTANCE  495.475 

VL  27.122  GAL  .82  AZL  86.34  HCA  236.45  SMA  124.74 

VP  37.164  GAP  7.48  AZP  92.03  TAL  176.35  TAP  52.80 

ZAL  88.24  ZAP  149.83  ETS  316.50  7AE  128.42  ETE  198.51 


ARRIVAL  OATE  JUL  27  1969 


ECC  .18297  INC  3.6614  VI  30.206 
RCA  101.92  APO  147.57  V2  34.908 
ZAC  129.58  ETC  182.78  ClP-159-65 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

54.01 

18  50 

37 

4133.67 

-33.54 

186.77 

125.99 

2 28 

1 

2739.03 

-33.53 

70.91 

54.01 

18  50 

37 

4133.67 

-33.54 

186.77 

125.99 

2 28 

1 

2739.03 

-33.53 

78.91 

54.01 

18  50 

37 

4133.67 

-33.54 

186.77 

125.99 

2 28 

1 

2739.03 

-33.53 

78.91 

34.69  RAO  6567.5  VEL  11.587  PTH 
INJ  RT  ASC 
262.44 


2.03  VHP  5.834  OPA  -10.86  RAP  40.00  ECC  1.2119 


differential  corrections 
TOE  1.9558  TRA  .1453  TC3-5.9822  BAU  1.0317 

RCE  .3839  RRA  .0610  RC3  -.3906  FAU  .05537 

FOE  1.1996  FRA  .5734  FC3-3.7235  BSP  17067 

BOE  1.9931  BRA  .1576  BC3  5.9949  FSP  -1023 


262.43 

262.44 

262.43 

262.44 
262.43 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5318.7  SGR 
RRT  .8645  RRF 
SGB  5362.9  R23 
SGI  5351 .9  SG2 


INJ  AZMTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.71 

19  59  31 

3533.7 

-37.40 

1 78 . 58 

58.69 

3 13  40 

2139.0 

-37.39 

70.72 

58.71 

19  59  31 

3533.7 

-37.40 

170.58 

58.69 

3 13  40 

2139.0 

-37.39 

70. 72 

58.71 

19  59  31 

3533.7 

-37.40 

170.58 

58.69 

3 13  40 

2139.0 

-37.39 

70.72 

ORBIT  DETERMINATION  ACCURACY 


607.8 

SG3 

305.0 

ST 

3127.4 

SR 

614.5 

SS 

985.0 

.8645 

RTF 

.9519 

CRT 

.9990 

CRS 

-.9909 

CST 

-.9860 

.0759  R13 

.95 2 A 

LSA 

3332.5 

MSA 

157.2 

SSA 

16.6 

343.6 

THA 

6.4J 

ELI 

3187.1 

El2 

27.1 

alf 

11.11 

1553 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  5 1969  FLIGHT  TIME  174.00  ARRIVAL  CATE  JUL  29  1969 

HELIOCENTRIC  CONIC  CISTANCE  501. 320 

* L 147.50  LAL  .00  LOL  136. 02  Vl  27.086  GAL  1.16  A7L  86.56  HCA  739.63  SMA  124.51  ECC  .18571  INC  3. 4 354  VI  30.206 

«P  108.52  LAP  -2.96  LOP  15.61  VP  37 . J 48  GAP  7.78  A7P  91.74  TAL  174.90  TAP  54.53  RCA  101.39  APO  147.63  V2  34.920 

PC  153.416  GL  27.00  GP  '21.44  7Al  85.62  7AP  151.54  ETS  316.35  7AE  128.58  ETE  197.37  7AC  131.44  ETC  182.46  ClP-160.82 

PLANETOCENTRIC  CONIC 

C3  12.776  VHL  3.574  OLA  43.77  RAL  38.96  PAD  6567.5  VEL  11.583  PTH  2.03  VHP  5.960  DPA  -8.93  PAP  41,25  ECC  1 .2103 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.12 

19  11  58 

4120.60 

-33.05 

185.23 

266.20 

59.49 

20  20  59 

3520.6 

-36.81 

177.04 

124 .88 

2 40  42 

2748.85 

-33.03 

79.45 

266.19 

59.47 

3 26  30 

2148.8 

-36.80 

71  .26 

55.12 

19  11  58 

4120.60 

-33.05 

185.23 

266.20 

59.49 

20  20  39 

3520.6 

-36.81 

177.04 

124.88 

2 40  42 

2748.85 

-33.03 

79.45 

266.19 

59.47 

3 26  30 

2148  .8 

-36.80 

71  .26 

55.12 

19  11  58 

4120.60 

-33.05 

185.23 

266.20 

597*9 

20  20  39 

3520.6 

-36.81 

177.04 

124.88 

2 40  4 2 

2748,85 

-33.03 

79.45 

266.19 

59.47 

3 26  30 

2J48.8 

-36.80 

7 J .26 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  1.9114  TRA  .3271  TC3-6.1272  BAU  1 .0483  SGT  5394.5  SCR  666.0  SC3  295.9  ST  3074.5  SR  597.5  SS  934.4 

ROE  .3715  RRA  .0726  RC3  -.3511  FAU  .05241  RRT  .8464  RRF  .8429  RTF  .9517  CRT  .9995  CRS  -.9858  CST  -.9845 

FOE  1.0966  FRA  .6669  FC3-3.5511  8SP  17259  SOB  5435.5  R23  .0638  R13  .9522  LSA  3264.6  MSA  157.0  SSA  17.7 

BOe  1.9472  0RA  .3350  0C3  6.1373  FSP  -986  SCI  5424.0  SC2  352.7  THA  5.99  ELI  3132.0  El2  18.6  ALF  10.99 

LAUNCH  OATE  FEB  5 1969  FLIGHT  TIME  176.00  ARRIVAL  CATE  JUL  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  507. 145 


RL  147.50 

LAL 

.00 

La  136.02 

VL  27.049 

gal  1.52 

A7L  86.78 

HCA 

242.81 

SMA 

124.28 

ECC  .18866 

INC  3.2234 

Vl 

30.206 

RP  108.48 

LAP 

-2.87 

LOP  18.80 

VP  37.133 

GAP  8.08 

A7P  91.47 

TAL 

173.44 

TAP 

56.25 

RCA  100.83 

APO  147.73 

V2 

34 .932 

RC  155.612 

GL 

25.15 

GP  -20.25  TAL  52.91 

TAP  153.13 

ETS  316.09 

7AE 

128.70 

ETE 

196.36 

7'AC  133.35-  ETC  182.14 

CLP 

-161 .96 

l 

PLANETOCENTRIC  CONK 

- 

C3  12.797 

VHL 

3.577 

OLA  42.90 

RAL  43.21 

RAO  6567.5 

VEL  11  .584 

PTH 

2.03 

VHP 

6.098 

DPA  -7.12 

RAP  42.60 

ECC 

1 .2106 

. 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

I 

56.31 

19 

33  46 

4108.07 

-32.44 

183.70 

270.07 

60.23 

20 

42  14 

3508.1 

'36.13 

1 75.51 

1 

E 

123.69 

2 

52  52 

2762.09 

-32.43 

80.22 

270.06 

60.21 

3 

38  54 

2162.1 

-36.12 

72.04 

K 

56.31 

19 

33  46 

4108.07 

-32.44 

183.70 

270.07 

60.25 

20 

42  14 

3508.1 

-36.33 

175.51 

| 

123.69 

2 

52  52 

2762.09 

-32.43 

80.22 

270.06 

60.21 

3 

38  54 

2162.1 

-36.12 

72.04 

“ 

56. 3J 

19 

33  46 

4108.07 

-32.44 

183.70 

270.07 

60.23 

20 

42  14 

3508 . J 

-36.13 

175.51 

■ 

123.69 

2 

52  52 

2762.09 

-32.43 

80.22 

270,06 

60.21 

3 

38  54 

2162.1 

-36.12 

72.04 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  D£ TERMINA TION  ACCURACY 


TOE 

1.8531 

TRA 

.5138 

TC3-6.2274 

BAU 

1.0668 

SCT 

5470.1 

SCR 

647.4 

SG3 

286.5 

ST 

2990.0 

SR 

580.7 

SS 

875.0 

ROE 

.3609 

RRA 

.0831 

RC3  -.3185 

FAU 

.04974 

RRT 

.8288 

RRF 

.8210 

RTF 

.9522 

CRT 

.9993 

CRS 

-.9782 

CST 

-.9824 

FOE 

.9894 

FRA 

.7499 

FC3-3.3647 

BSP 

1 7554 

see 

5508.3 

R23 

.0507 

R13 

.9526 

LSA 

3165.1 

MSA 

158.1 

SSA 

18.7 

■ 

see 

1 .8879 

BRA 

.5205 

BC3  6.2355 

FSP 

-958 

SGI 

5496.5 

SC2 

360.5 

THA 

5.63 

Eli 

3045.8 

EL2 

21  .7 

ALF 

10.98 

■ 

LAUNCH 

DATE  l 

FEB 

5 1969 

flight 

TIME 

178.00 

ARRIVAL 

OATE 

AUG 

2 1969 

: 

HELIOCENTRIC  CONIC  DISTANCE  512.950 

RL  147.50  LAL  .00  LOL  136.02  Vt  27.012  GAL  1.90  A7L  86.98  HCA  246.00  SMA  124.05  ECC  .19184  INC  3.0230  VI  30.206 

RP  108.45  LAP  -2.76  LOP  21,99  VP  37. H8  GAP  8.40  A7P  91.23  TAL  171.96  TAP  57.96  RCA  100.25  APO  J47.84  V2  34.945 

RC  157.792  GL  23.32  GP  -19.18  7Al  80.11  7AP  3 54.62  ETS  315.70  7A£  128.79  ETE  195.46  7 AC  135.29  ETC  183  .83  ClP-163.07 

PLANETOCENTRIC  CONIC 


C3  12.958 

VHL 

3 

.597 

C LA  4J.98 

RAL  47.44 

RAD  6567.5 

VEL  11.590 

PTH  2.03 

VHP 

6.247 

DPA  -5.42 

RAP  44.06 

ECC  1 .2129 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

57.61 

19 

56 

0 

4095.78 

-31 .73 

182.14 

274.04 

60.93 

21 

4 16 

3495.8 

-35.34 

1 73 .98 

- 

122.39 

3 

4 

20 

2779.07 

-31 .72 

81.24 

274.03 

60.92 

3 

50  39 

2179.1 

-35.32 

73.09 

- 

57.61 

19 

56 

0 

4095.78 

-31.73 

182.14 

274 .04 

60.93 

21 

4 16 

3495.8 

-35.34 

173.98 

— 

122  39 

3 

4 

20 

2779.07 

-31 .72 

81.24 

274.03 

60.92 

3 

50  39 

2179.1 

-35.32 

73.09 

57.61 

19 

56 

0 

4095.78 

-31 .73 

182.14 

274.04 

60.93 

21 

4 16 

3495.8 

-35.34 

173.98 

J 22 . 39 

3 

4 

20 

2779.07 

-31 .72 

81.24 

274.03 

60.92 

3 

50  39 

2179.1 

-35.32 

73.09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TOE  1.7867  TRA  .7101  TC3-6.2588  BAU  1 .0837  SGT  5539.6  SCR  632.3  SG3  276.6  ST  2885.6  SR  566.1  SS  815.7 

ROE  .3534  RRA  .0935  RC3  -.2875  FAU  .04697  RRT  .8103  RRT  .7993  RTF  .9528  CRT  .9980  CRS  -.9675  CST  -.9799 

FOE  .8670  FRA  .8274  FC3-3. 1431  BSP  17816  SC6  5575.6  R23  .0407  R13  .9530  LSA  3047.3  MSA  163.2SSA  19.5 

BOE  1.8213  BRA  .7163  6C3  6.2654  FSP  -928  SCI  5563.3  SG2  368.9  THA  5.31  ELI  2940.4  EL2  35.4  ALF  11.08 

LAUNCH  OATE  FEB  5 1969  FLIGHT  TIME  160.00  ARRIVAL  CATE  AUG  4 1969 

HELIOCENTRIC  CONIC  OISTANCE  518.734 

RL  147.50  LAL  .00  UX  136.02  VL  26.975  GAL  2.29  A7L  87.17  HCA  249.18  SMA  123.82  ECC  .19525  INC  2.8322  vi  30.206 

RP  108.41  LAP  -2.65  LOP  25.18  VP  37.J03  CAP  8.72  A 7P  91.01  TAL  170.48  TAP  59.67  RCA  99.64  APO  147.99  V2  34.957 

RC  159.953  GL  21 .50  GP  -18.22  7AL  77.25  ZAP  156.02  ETS  315.19  7AE  128.85  ETE  194.66  7AC  137.27  ETC  181.52  CLP-164.15 

PLANETOCENTRIC  CONIC 


C3  13.200 

VHL 

3.633 

OLA  41 .00 

RAL  51 .60 

RAO  6567, 

,5  VEL  11.601 

PTH  2.03 

VHP 

6, 

.407 

OPA  -3.82 

RAP 

45.60 

ECC 

I .21 7? 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  A7MTH 

' INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

59.02 

20 

18  39 

4083.41 

-30.92 

190.54 

278.07 

61.61 

21 

26 

43 

3483.4 

- 

34.44 

172,42 

120.98 

3 

14  53 

2800.09 

-30.91 

82.54 

278.06 

61.60 

4 

1 

33 

2200.1 

- 

34.43 

74  .42 

59.02 

20 

18  39 

4083.41 

-30.92 

180.54 

278.07 

61.61 

21 

26 

43 

3483.4 

- 

34  .44 

172.42 

120.98 

3 

14  53 

2800.09 

-30.91 

82.54 

278.06 

61  .60 

4 

1 

33 

2200.1 

- 

34 .45 

74 .42 

59.02 

20 

18  39 

4083.41 

-30.92 

180.54 

278.07 

61  .61 

21 

26 

43 

3483.4 

- 

34 .44 

3 72.42 

120.98 

3 

14  53 

2800.09 

-30.91 

82.54 

278.06 

61.60 

4 

1 

33 

2200.1 

- 

34.43 

74 .42 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

■ COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.7116 

TRA 

.9174 

TC3-6.2237 

BAU  1.0992 

SGT 

5604.6  SCR 

619.8  SG3 

266.7 

ST  2763. J 

SR 

552.7 

SS 

756.4 

ROE  .3480 

RRA 

.1043 

RC3  -.2594 

FAU  .04422 

RRT 

.7920  RRF 

.7784  RTF 

.9534 

CRT  .9951 

CRS 

-.9524 

CST 

-.9767 

FOE  .7881 

FRA 

.9005 

FC3-2.9004 

BSP  18051 

SGB 

5638.8  R23 

.0326  R13 

.9536 

LSA  2912.7 

MSA 

167.0 

SSA 

20.1 

BOE  1.7466 

BRA 

.9233 

0C3  6.2291 

FSP  -896 

SGI 

5626.2  SG2 

377.0  THA 

5.03 

ElI  2817.3 

EL2 

53.7 

ALF 

11  .26 

1554 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  (VOL.  4.  1968-69  • 


LAUNCH  DATE  FEB  5 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  136.0?  VL  26.936 

RP  108.37  LAP  -2.52  LOP  28.37  VP  37 .086 

RC  162.097  CL  19.72  CP  -17.36  ZAL  74.35 

planetocentric  CONIC 
C3  13.590  VHL  3.686  OLA  39.96  RAL 

LNCH  AZMTH 
60.54 
119.46 
60.54 
119.46 
60.54 
119.46 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6269  TRA  1.1346  TC3-6.1278 

ROE  .3446  RRA  .1153  RC3  -.2345 

.9684  FC3-2.6486 
1.1404  BC3  6.1323 


FLIGHT  TIME  182.00 


ARRIVAL  CATE  AUG  6 1969 


DISTANCE  524.494 

CAL  2.70  AZL  87.35  MCA  252.37  SMA  123.59  ECC  .19693  INC  2.649?  V!  30.206 

GAP  9.06  AZP  90.80  TAL  168.99  TAP  61.37  RCA  99.00  APO  148.17  V2  34.970 

7AP  157,34  ETS  314.53  7AE  128.90  ETC  193.94  ZAC  139.28  ETC  181 .20  ClP-165.20 

55.68  RAD  6567.5  VEL  11.618  PTH  2.04  VHP  6.578  DPA  -2.31  RAP  47.22  ECC  1.2237 

INJ  A7MTH 
62.26 

62.25 

62.26 

62.25 

62.26 
62.25 


LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

20  41 

45 

4070.57 

-30.00 

170.88 

282.14 

3 24 

18 

2825.58 

-29.99 

84.15 

282.14 

20  41 

45 

4070.57 

-30.00 

170.88 

282.14 

3 24 

18 

2825.58 

-29.99 

04.15 

282.14 

20  41 

45 

4070.57 

-30.00 

170.08 

282.14 

3 24 

18 

2825.58 

-29.99 

04.15 

282.14 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  49  36 

3470.6 

-33.45 

170.81 

4 11  24 

2225.6 

-33.44 

76.08 

21  49  36 

34  70.6 

-33.45 

170.81 

4 11  24 

2225.6 

-33.44 

76.08 

21  49  36 

34  70.6 

-33.45 

170.81 

4 11  24 

2225.6 

-33.44 

76.00 

FOE 

BOE 


.6931  FRA 
1 .6630  BRA 


BAU  1.1141 
FAU  .04158 
BSP  18301 
FSP  -866 


SGT  5665.5  SGR 
RRT  .7743  RRF 
SOB  5698.2  R23 
SGI  5685.2  SG2 


609.4  SG3 
.7586  RTF 
.0259  R13 
384.3  THA 


256.7 

.9542 

.9544 

4.78 


ORBIT  OETERMINA 
ST  2624.6  SR 
CRT  .9899  CRS 
LSA  2763.5  MSA 
ELI  2678.5  Eu2 


TION  ACCURACY 
540.2  SS  698.6 
-.9316  CST  -.9728 
176.0  SSA  20.3 
75.2  ALF  11  .52 


LAUNCH  DATE  FEB  5 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  104.00 


RL 

147.50 

LAL 

.00 

LOL 

136.02 

VL 

RP 

108.33 

LAP 

-2.39 

LOP 

31.57 

VP 

RC 

164 .221 

GL 

17.96 

GP 

-16.58 

ZAL 

planetocentric  conic 

C 3 

14.115 

VHL 

3.757 

OLA 

38.07 

RAL 

DISTANCE  530.229 

26.902  GAL  3.13  A7L  07.53  MCA  255.56  SMA  123.36 

37.074  GAP  9.41  ATP  90.62  TAL  167.50  TAP  63.06 

71.45  7AP  158.58  ETS  313.72  7A£  128.93  ETE  193.30 


ARRIVAL  DATE  AUG  8 1969 


ECC  .20290  INC  2.4724  VI  30.206 
RCA  90.33  APO  148.39  V2  34.983 
ZAC  141.32  ETC  180.86  ClP-166.23 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

62.18 

21 

5 17 

4056.87 

-28.96 

177.13 

117.02 

3 

32  22 

2855.93 

-20.97 

06.09 

62.10 

21 

5 17 

4056.87 

-20.96 

177.13 

117.02 

3 

32  22 

2855.93 

-28.97 

06.09 

62.10 

21 

5 17 

4056.87 

-20.90 

177.13 

117.82 

3 

32  22 

2855.93 

-28.97 

06.09 

59.64  RAO  6567.6  VEl  11.640  PTH  2.04  VHP  6.760  OPA 
INJ  RT  ASC  INJ  A7MT H 


-.89  RAP  48.92  ECC  1 .2323 


286.23 

286.23 

286.23 

286.23 

286.23 

206.23 


62.89 

62.87 

62.89 

62.07 

62.89 

62.87 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

ZZ  1 Z 54 

3456.9 

-32.37 

169.11 

4 19  58 

2255.9 

-32.36 

70.07 

ZZ  \Z  54 

3456.9 

-32.37 

169.11 

4 19  58 

2255.9 

-32.36 

70.07 

ZZ  1 Z 54 

3456.9 

-32.37 

169.11 

4 19  58 

2255.9 

-32.36 

78.07 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5368  TRA  1.3664  TC3-5.9625  BAU 
ROE  .3431  RRA  .1273  RC3  -.2107  FAU 
FOE  .6044  FRA  1.0346  FC3-2.3830  BSP 
BOE  1.5746  BRA  1.3724  0C3  5.9662  FSP 

LAUNCH  CATE  FEB  5 1969 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00 

RP  100.29  LAP  -2.26 

RC  166.326  CL  I6.?5 

planetocentric  conic 
C3  U.789  VHL  3.846 
lnch  azmth  lnch  TIME 

63.96  21  29  17  4041 .97 

116.04  3 38  54  2891 .48 

63.96  21  29  17  4041 .97 

116.04  3 38  54  2891  .48 

63.96  21  29  17  4041 .97 

116.04  3 38  54  2891 .48 

DIFFERENTIAL  corrections 
TOE  1.4350  TRA  1.6068  TC3-5.7538 

ROE  .3427  RRA  .1395  RC3  -.1906 

FOE  .5179  FRA  1.0954  FC3-2.1272 

BCE  1.4753  BRA  1.6129  BC3  5.7570 

LAUNCH  CATE  FEB  5 1969 


1.1259 

SGT  5720.9  SGR 

600.8  SG3 

246.0 

ST 

.03085 

RRT  .7572  RRF 

.7404  RTF 

.9548 

CRT 

10447 

SGB  5752.3  «23 

.0214  R13 

.9550 

LSA 

-032 

SGI  5739.0  SG2 

391.2  THA 

4.57 

ELI 

flight  time 

156.00 

distance  535 

.936 

ORBIT  DETERMINATION  ACCURACY 

2481  .0  SR  528.6  SS  645.7 
.9014  CRS  -.9036  CST  -.9602 


LSA  2610.6  MSA 
ELI  2534.7  El2 


180.6  SSA 
99.4  ALF 


20.3 
11  .03 


ARRIVAL  CATE  AU'G  10  1969 


LOL 

1 36.0? 

vl 

26.865 

cal 

3.59 

AZL 

07 

.70 

LOP 

34.77 

VP 

37.060 

CAP 

9.77 

AZP 

90 

.45 

CP 

-15.07 

7 Al 

60.56 

ZAP 

159.74 

ETS 

312 

.74 

CLA 

37.73 

ral 

63.46 

RAC 

6567.6 

VEL 

11  . 

669 

L-l 

1 time 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

ASC 

123.14  ECC  .20717  INC  2.3005  V] 
64.76  RCA  97.63  APO  348.65  v2 


30.206 
34  .996 


2.05  VHP  6.955  CPA 


.45  RAP  50.68  ECC  1 .2434 


-?7 ,89  175.26  290.32 

-27.87  88.39  290.32 

-27.89  175.26  290.32 

-27.87  88.39  290.32 

-27.89  175.26  290.32 

-?7.87  88.39  290.32 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.138?  SGT  5772.0  SGR  592.7  SG3  237.1 

FAU  .0  3634  RRT  .7412  RRF  -7231  RTF 

BSP  18661  SOB  5802.4  R23  .0171  R13 

FSP  -803  SGI  5780.0  SG2  396.7  THA 

FLIGHT  TIME  180.00 


INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

63.49 

22  36  39 

3442.0 

-31 .20 

167.31 

63.40 

4 27  5 

2291  .5 

-31  .19 

00.44 

63.49 

22  36  39 

3442.0 

-31 .20 

167.31 

63.40 

4 27  5 

2291  .5 

-31 .19 

00.44 

63.49 

22  36  39 

3442.0 

-31 .20 

167. 3J 

63.40 

4 27  5 

2291  .5 

-31 .19 

80 .44 

.9556 

.9557 

4.37 


CReiT  OETERMINA 
ST  2326.6  SR 
CRT  .9602  CRS 
LSA  2447.8  MSA 
ELI  2380.0  El? 


TION  ACCURACY 
516.7  $5  595.2 

-.0657  CST  -.9627 
205.2  SSA  19.9 
126.4  al F 12.17 


heliocentric  CONIC 
RL  147.50  LAL  .00  LOL  136.02 
RP  108.24  LAP  -2.11  LOP  37.97 
RC  168.410  OL  14.59  GP 
planetocentric  conic 
C3  15.623  VHL  3.953  OLA  36.55 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
65.86  21  53  48  4025.28 

114.14  3 43  40  2932.80 

65.86  21  53  40  4025.20 

114.14  3 43  40  2932.00 

65.86  21  53  40  4025.20 

114.J4  3 43  40  2932.00 

differential  corrections 

TOE  1.3264  TRA  1.0601  TC3-5.4903 
ROE  .3436  RRA  .1525  RC3  -.1721 
FOE  .4367  FRA  1.1534  FC3-1.077] 
BOE  1.370?  BRA  1.0663  0C3  5.5010 


VL  26.820 
VP  37.046 
15.23  ZAL  65.70 


DISTANCE  54J.610 

GAL  4.07  AZL  07.07  MCA  261  .95  SMA  122.91 

GAP  10.15  ATP  90.30  TAL  164.50  TAP  66.46 


ZAP  160.04  ETS  111 .57  7A£  120.9?  ETE  192.20 


ARRIVAL  CATE  AUG  12  1969 


ECC  .21177  INC  2.1322  vj  30.206 
RCA  96.00  APO  140.94  V?  35.010 
ZAC  145.40  ETC  380.09  CtP'168.24 


RAL  67.14 
INJ  LAT 
-26.72 
-26.70 
-26.72 
-26.70 
-26.72 
-26.70 

BAU  1 .1490 
FAU  .0  3 387 
BSP  18854 
FSP  -774 


RAO  6567.6 
INJ  LONG 
173.26 
91 .10 
173.26 
91 .10 
173.26 
91 .10 


VEL  11.70 5 PTH  2.06  VHP  7.161 
INJ  RT  ASC  INJ  AZMTH  TNJ  HHE 


294.40 

294 . 39 

294.40 

294.39 

294.40 
294.39 


64.07 

64.06 

64.07 

64.06 

64.07 
64.06 


23 

4 

23 

4 

23 

4 


0 54 

32  33 
0 54 
32  33 
0 54 
32  33 


CPA  ,1.73  RAP 
PO  CST  TIM  INJ 
3425.3 
2332.0 
3425.3 
2332.8 
3425.3 
2332.8 


52.50  ECC  1 .2571 
? LAT  INJ  2 LONG 


-29.97 

-29.96 

-29.97 

-29.96 

-29.97 

-29.96 


165.37 
03.21 
J 65 . 37 
03.21 
165.37 
03.21 


ORBIT  DETERMINATION  ACCURACY 


SGT  5018.6  SGR 
RRT  .7263  RRF 
SGB  5047.9  R23 
SGI  5834.1  SC? 


585.1 

SG3 

227.5 

ST 

2174.4 

SR 

504  .9 

SS 

550.9 

.7074 

RTF 

.9563 

CRT 

.9405 

CRS 

-.8166 

CST 

-.9566 

.0138 

RJ3 

.9564 

LSA 

2288 . 1 

MSA 

225.6 

SSA 

19.4 

401 .1 

THA 

4.20 

Eli 

2226.8 

El2 

156.1 

ALF 

12.40 

1555 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL.  4.  1968-69  » 


LAUNCH  CATE  FE6  5 J 969  FLIGHT  TJHE  190.00  AR RIVAL  CATE  AUG  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  547.249 

f?L  147.50  LAL  .00  LOL  136.02  VL  26.792  GAl  4.57  AZL  80.03  MCA  265.15  SMA  122.69  ECC  .21674  INC  1.9665  vi  30*206 

RP  100.20  LAP  -1.96  LOP  41.17  VP  37.032  GAP  10.55  A7P  90.17  TAL  163.01  TAP  60.16  RCA  96.10  APO  149.28  V2  35.023 

PC  170.474  GL  12.90  GP  -14.64  7Al  6 2.90  7AP  161 .88  ETS  310.21  7AE  128.90  ETC  191.74  7AC  147.59  ETC  179.64  ClP-169.22 

planetocentric  CONIC 

C3  16.635  VHL  4.079  CLA  35.35  RAl  70.64  RAO  6567.7  VEL  11.740  PTH  2.01  MHP  1.362  OPA  2.93  RAP  54.38  ECC  I .2738 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.09 

22  18  59 

4006.24 

-25.40 

171 .00 

296.45 

64.63 

23  25  45 

3406.2 

-20.68 

163.26 

112.11 

3 46  29 

2980.43 

-25.47 

94.25 

298.44 

64.61 

4 36  9 

2380.4 

-28.67 

06.42 

67.89 

22  18  59 

4006.24 

-25,40 

171.08 

290.45 

64.63 

23  25  45 

3406,2 

-26.68 

163.26 

112.11 

3 46  29 

2900.43 

-25747 

94.25 

298.44“ 

64.61 

4 36  9 

2380.4 

-20.67 

86.42 

67,09 

22  18  59 

4006.24 

-25.40 

1 7]  .06 

290.45 

64.63 

23  25  45 

3406.2 

-28.60 

163-26 

112.11 

3 46  29 

2980.43 

-25.47 

94.25 

290.44 

64.61 

4 36  9 

2380.4 

-28.67 

86.42 

DIFFERENTIAL  CORRECTIONS  HID -COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA T ION  ACCURACY 

TDE  1 .2112  TRA  2.1263  TC3-5. 2050  6AU  1. 1501  SOT  5059.6  SGR  577.7  SG3  210.2  ST  2029. A SR  493.2  SS  513.5 

ROE  .3457  RRA  .1662  RC3  -.1552  FAU  .03140  RRT  .7125  RRF  .6930  RTF  .9570  CRT  .9203  CRS  -.7550  C$T  -.9506 

FOE  .3606  FRA  1 .2086  FC3-1  .6304  BSP  19030  SG6  5800.0  R23  .0112  R13  -9571  LSA  2136.1  MSA  249.4  SSA  18.7 

BCE  1.2596  BRA  2.1320  BC3  5.2073  FSP  -746  SGI  5074.1  SG2  404.4  TMA  4.04  ELI  2000.0  EL2  188.2  AlF  12. 7j 

LAUNCH  OATE  FEB  5 1969  FLIGHT  TIME  192.00  ARRIVAL  DATE  AUG  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  552.049 

RL  147.50  LAL  . 00  LOL  136.02  VL  26.756  GAL  5.10  AZL  08.20  MCA  260.36  SNA  122.47  ECC  .22211  INC  I .0021  VI  30.206 

RP  100.16  LAP  -1.00  LOP  44.37  VP  37.010  GAP  10.96  ATP  90.05  TAL  161.52  TAP  69.07  RCA  95.27  APO  149.67  V2  35.036 

RC  172.510  GL  11.44  GP  -14.11  7AL  60. J 7 ZAP  162.07  ETS  300.63  ZAE  120.90  ETE  191 .32  ZAC  149-72  ETC  179-13  CtP-170.10 

planetocentric  conic 

C3  17.847  VHL  4 .225  DlA  34.14  RAL  73.90  RAO  6567.7  VEL  11.000  PTH  2.09  VHP  7.616  OPA  4.07  RAP  56.30  ECC  J .2937 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

WJ  LflNC 

INJ  RT  ABC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.00 

22  45  2 

3983.06 

-24.21 

168.66 

302.47 

65.16 

23  51  26 

3383.9 

-27.35 

J60.9C 

£ 

109.92 

3 47  1 

3035.30 

-24.19 

97.90 

302.46 

65.14 

4 37  36 

2435.3 

-27.33 

90.15 

10.09 

22  45  2 

3983,06 

-24.21 

160.66 

302.47 

65.16 

23  51  26 

3383.9 

-27.35 

160.90 

_ 

109.92 

3 47  1 

3035.30 

-24.19 

97.90 

302.46 

65.14 

4 37  36 

2435.3 

-27.33 

90-15 

110.00 

4 0 42 

2993 . 50 

-25.35 

95.22 

303,04 

66.26 

4 50  36 

2393.6 

-28.33 

07.31 

110.00 

3 34  27 

3073.57 

-23.06 

100.30 

301.87 

64.04 

4 25  41 

2473.6 

-26.35 

92-69 

DIFFERENTIAL  CORRECTIONS  MI 0- COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.0936  TRA  2.4103  TC3-4.0759  6AU  1.1638  SOT  5096.0  SGR  570.9  3G3  209.3  ST  J902.5  SR  401.0  SS  485.2 

ROE  .3491  RRA  ,1010  RC3  -.1390  FAU  .02909  RRT  .7003  RRF  ,6008  RTF  .9576  CRT  .0017  CRS  -.6029  CST  -.9460 

FOE  .2915  FRA  1,2641  FC3-1.4112  BSP  19122  SGfl  5924.3  R23  .0097  R13  .9577  LSA  2002.7  MSA  275.5  SSA  16.0 

BOE  1.1400  BR4  2.4171  8C3  4.0779  FSP  -714  SGI  5910.4  SG2  406.6  THA  3.90  ELI  19 49.9  EL2  221.8  ALF  12-76 


LAUNCH  DATE’  FEB  5 1969  FLIGHT  TIME  194.00  ARRIVAL  DATE  AUG  18  1969 


HELIOCENTRIC  CCN I C DISTANCE  558.404 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  26 . 720 

GAL  5.66 

AZL  08 . 36 

HCA 

271.56 

SHA 

122.2 5 

ECC  .22792 

INC  1.6382 

VI 

30.206 

RP  108.12 

LAP 

-1  .64 

LOP  47.58 

VP  37.005 

GAP  11.41 

AZP  09.96 

TAL 

160.03 

TAP 

71  .59 

RCA  94.39 

APO  150.12 

V2 

35 .050 

RC  174.540 

GL 

9.97 

GP  -13.63 

ZAL  57.52 

7AP  163.79 

ETS  306.00 

ZAE 

128.90 

ETE 

190.94 

ZAC  151 ,87 

ETC  170.54 

CLP 

-171  .14 

PLANETOCENTRIC  1 

CONIC 

C3  19.203 

VHL 

4.391 

OLA  32,92 

RAL  77.13 

RAO  6567.0 

VEL  11.860 

PTH 

2.10 

VHP 

7.867 

OPA  5.14 

RAP  50.20 

ECC 

1 .3173 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72,46 

23 

12  21 

3956 . 70 

-22.89 

165.91 

306.45 

65.67 

24 

10  10 

3356.8 

-25.98 

158.22 

107.54 

3 

44  52 

3098.69 

-22.00 

102.16 

306.44 

65.65 

4 

36  31 

2498.7 

-25.97 

94 .47 

72.46 

23 

12  21 

3956.78 

-22.09 

165.91 

306.45 

65.67 

24 

18  18 

3356.8 

-25.98 

150.22 

107,54 

3 

44  52 

3096.69 

-22.00 

102.16 

306.44 

65.65 

4 

36- -31 

2498.7 

-25.97 

94 .47 

1 10.00 

5 

10  11 

2836.31 

-29.23 

84,64 

309.22 

71.43 

5 

57  20 

2236.3 

-31 .48 

76.16 

110.00 

2 

50  0 

3267.16 

-16.03 

Ml. 86 

303.13 

59.00 

3 

44  35 

2667.2 

-20.72 

104.09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.9667 

TRA 

2.7052 

TC3-4.5366 

BAU 

1.1699 

SGT 

5928.6 

SGR 

563.2 

SG3 

200.7 

ST 

1707.9 

SR 

469.6 

SS 

462.0 

ROE 

.3530 

RRA 

.1962 

RC3  -.1250 

FAU 

.02690 

RRT 

.6090 

RRF 

.6691 

RTF 

.9504 

CRT 

.0290 

CRS 

-.5966 

CST 

-.9430 

FOE 

.2249 

FRA 

1.3157 

FC3-1 .2070 

BSP 

19296 

SG0 

5955.3 

R23 

.0077 

RJ  3 

.9585 

LSA 

1001 .4 

MSA 

302.8 

SSA 

17.2 

BOE 

1 .0291 

BRA 

2.7123 

BC3  4.5383 

FSP 

-689 

SGI 

5941.3 

SG2 

407.3 

THA 

3.76 

ELI 

1830.0 

El2 

255.9 

ALF 

12.55 

LAUNCH  DATE  FEB  5 1969  FLIGHT  TIME  196.00  ARRIVAL  OATE  AUG  20  1969 

HELIOCENTRIC  CONIC  a DISTANCE  563.907 

RL  147.50  LAL  .00  LOL  1 36 .02  VL  26.604  GAL  6.25  AZL  08.53  MCA  274.77  SHA  122.04  ECC  .23422  INC  1.4737  VI  30.206 

RP  106.06  LAP  -1.47  LOP  50.79  VP  36.992  GAP  II  .87  AZP  09.08  TAL  158.56  TAP  73.33  RCA  93.45  APO  150.62  V2  35.063 

RC  176.542  GL  8.57  GP  -13.18  ZAL  54.97  ZAP  164.66  ETS  304.70  ZAE  128.97  ETC  190.59  ZAC  154.02  ETC  177.86  ClP-172.09 

planetocentric  CONIC  


C3  20.973 

VHL 

4.580 

OLA  31.72  RAL  00.10 

RAO  6567.9  VEL  31.931 

PTH  2.12 

VHP  8. 

.135 

OPA  6.15 

RAP  60.29 

ECC 

1.3452 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

— 

75.00 

23 

41  35 

3922.76 

-21.56 

162.66 

310.39 

66.15 

24  46 

57 

3322.8 

-24.59 

155.03 

104.92 

3 

39  22 

3172.74 

-21.54 

107.17 

310.30 

66.14 

4 32 

15 

2572.7 

-24.58 

99.54 

— 

75.08 

23 

41  .35 

3922.76 

-21.56 

162.66 

310.39 

66.15 

24  46 

57 

3322 .F 

-24  .T9 

155.03 

zz 

104.92 

3 

39  22 

3172-74 

-21.54 

107,17 

310.30 

66.14 

4 32 

15 

2572.7 

-24.50 

99.54 

110.00 

5 

49  43 

2760.45 

-30.60 

79.83 

314.04 

73.97 

6 35 

52 

2168.4 

-32.49 

71  .13 

110.00 

2 

34  20 

3375 .06 

-13.04 

nr. 9g 

305.60 

58.12 

3 30 

35 

2775.1 

-17.16 

111.23 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8350 

TRA 

3.0171 

TC3-4.1833 

BAU  J.1734 

SGT 

5955.4  SGR 

555.2  SG3 

192.4 

ST  1696.7 

SR  457.4 

SS 

440.1 

ROE  .3570 

RRA 

.2121 

RC3  -.1118 

FAU  .02476 

RRT 

.6709  RRF 

.6588  RTF 

.9592 

CRT  ,7642 

CRS  -.5080 

CST 

-.94  31 

FOE  .1635 

FRA 

1.3670 

FC3-1 .0220 

BSP  19434 

SG0 

5901.2  R23 

.0062  RJ3 

.9592 

LSA  1703.3 

MSA  329.2 

SSA 

16.5 

BOE  .9092 

BRA 

3.0246 

BC3  4.1048 

FSP  -663 

SGI 

5967.3  SG2 

406.6  THA 

3.64 

ELI  1733,4 

El2  288.8 

ALF 

M .98 

1556 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  5 J 969 


flight  time  198.00 


ARRIVAL  CATE  AUG  22  1969 


HELIOCENTRIC  CONIC 


RL 

147.50 

LAL 

.00 

LOL 

136.02 

VL 

RP 

108  .04 

LAP 

-1  .29 

LOP 

54.00 

VP 

R C 

178.523 

gl 

7.24 

GP 

-12.78 

7AL 

plane  tocentric 

CONIC 

C3 

22.954 

VHL 

4.791 

DLA 

30.53 

RAL 

26.649  OAL 
36.979  GAP 


DISTANCE  569.351 

6 .88  A7L  88.69  MCA  277.97  SMA  121 .83  ECC  . 24  J 05  INC  1.3074  VI  30.206 

12.37  A7P  89.82  TAL  157.10  TAP  75.07  RCA  92.46  APO  151.19  V2  35.076 


82.90  RAD  6567.9  VEL  12.014  PTH  2. 14  VHP  8.422  OPA  7.11  RAP  62.34  ECC  1.3778 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

0 17  59 

3877.34 

-20.21 

158.61 

314.29 

66.62 

3 29  12 

3261 .81 

-20.20 

113.25 

314.28 

66.61 

0 17  59 

3877.34 

-20.21 

158.61 

314.29 

66.62 

3 29  12 

3261 .81 

-20.20 

113.25 

314.28 

66.61 

6 21  47 

2722.11 

-31  .43 

76.47 

318.52 

75.80 

2 24  35 

3465.03 

-9.75 

122.82 

308.51 

57.07 

LNCH  A7MTH 
78.08 
101 .92 
78.08 
101 .92 
1 10.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  .7004  TRA  3.3464  TC3-3.8261 

ROE  .3634  RRA  .2287  RC3  '.0994 

FOE  .1068  FRA  1.4177  FC3  - .8558 

BOE  .7891  BRA  3.3542  BC3  3.8273 

LAUNCH  DATE  FEB  5 1969 

HELIOCENTRIC  CONIC 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 22  37 

3277.3 

-23.20 

151 .04 

4 23  33 

2661  .8 

-23.19 

105.68 

1 22  37 

3277.3 

-23.20 

151  .04 

4 23  33 

2661  .8 

-23.19 

105.68 

7 7 9 

2122.1 

-33.06 

67.63 

3 22  20 

2865  .0 

-14.02 

116.32 

BAU  1.1745 
FAU  .02269 
BSP  19558 
FSP  -638 


RL  147.50 

LAL 

.00 

LOL  136.02 

VL  26.613 

GAL  7.54 

RP  108 .00 

LAP 

-1 .12 

LOP  57.21 

VP  36.965 

GAP  12.90 

RC  180.483 

GL 

5.99 

GP  -12.41 

7AL  50.20 

7AP  166.23 

PLANE TOCENTRIC  CONIC 

C3  25.269 

VHL 

5.027 

OLA  29.37 

RAL  85.52 

RAO  6568.0 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

81  .87 

0 

57  16 

3808.92 

-18.87 

152.92 

98.13 

3 

10  50 

3377.33 

-18.85 

121.23 

100.00 

4 

12  22 

3180.24 

-22.95 

108.34 

100.00 

2 

38  25 

3481 .25 

-14.87 

127.02 

110.00 

6 

49  27 

2688.15 

-31 .97 

73.97 

110.00 

2 

17  49 

3546.09 

-6.72 

127.14 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5977.4  SGR 
RRT  .6699  RRF 
SG6  6002.3  R23 
SGI  5988.6  SG2 

FLIGHT  TIME  200.00 

DISTANCE  574.728 


VEL  12.110  PTH 
INJ  RT  A5C  IN, 

318.15 
318.14 
319.86 
316.24 
322.81 
311.48 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5995.4  SCR 


ORBIT  DETERMINATION  ACCURACY 


546.6 

SG3 

184.6 

ST 

1629.9 

SR 

444  .9 

SS 

440.0 

.6498 

RTF 

.9601 

CRT 

.6856 

CRS 

-.4157 

CST 

-.9464 

.0050 

R13 

.9601 

LSA 

1709.9 

MSA 

352.5 

SSA 

15.7 

405.1 

THA 

3.52 

ELI 

1659.3 

El2 

318.2 

alf 

1 1 .01 

ARRIVAL  CATE  AUG  24  1969 


281 .19 

SMA 

121 .62 

ECC  .24848 

INC  1.1385 

VI 

30.206 

155.66 

TAP 

76.84 

RCA  91 .40 

APO  151 .84 

V2 

35.089 

128.92 

ETE 

189.9 9 

7AC  158.34 

ETC  176.06 

CL 

-J 

-173.97 

2.17 

VHP 

8.731 

OPA  8.00 

RAP  64.42 

ECC 

1 .4159 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.07 

2 

0 44 

3 208.9 

-21 .81 

145.40 

67.06 

4 

7 7 

2777.1 

-21 .80 

113.71 

70.30 

5 

5 22 

2580.2 

-25.42 

100.41 

63.77 

3 

36  26 

2881  .2 

-18.27 

119.88 

77.19 

7 

34  15 

2088.2 

-33.40 

65.04 

56.41 

3 

16  55 

29 46.1 

-11  .10 

120.78 

DIFFERENTIAL  CORRECTIONS 
TDE  .5642  TRA  3.6978  TC3-3.4658  BAU  1.1712 

ROE  .3699  .TRA  .2462  RC3  -.0873  FAU  .02062  RRT  .6620  RRT 

FOE  .0558  FRA  1 .4700  FC3  -.7066  BSP  19596  SG6  6019.5  R23 

BOE  .6746  BRA  3.7060  BC3  3.4669  FSP  -610  SCJ  6006.0  SG2 

LAUNCH  DATE  FEB  5 1 969  FLIGHT  TIME 


ORBIT  DETERMINATION  ACCURACY 


537.7 

SG3 

177.2 

ST 

1590.5 

SR 

432.5 

SS 

438.0 

.6423  RTF 

.9610 

CRT 

.5983 

CRS 

-.3289 

CST 

-.9528 

.0044 

R13 

.9610 

LSA 

1664.7 

MSA 

370.2 

SSA 

15.1 

402.3 

THA 

3.41 

ELI 

1612.4 

EL? 

341  .9 

alf 

9.68 

202.00 

arrival 

DATE 

AUG 

26  1969 

HELIOCENTRIC  CONIC 


DISTANCE  580.026 


RL  147.50 

LAL  .00 

LOL  136.02 

VL  26.578 

GAL  8.25 

A7L  89.03 

HCA 

284.4a  SMA 

1 21  .41 

ECC  .25657 

INC  .9656 

VI  30.206 

RP  107.96 

LAP  -.94 

LOP  60.42 

VP  36.952 

GAP  13.46 

A J?  89.76 

TAL 

154.24 

TAP 

78.63 

RCA  90.26 

APO  152.56 

V2  35.102 

RC  182.42?  GL  4.81 

plane tocentric  conic 

GP  -12.07 

7AL  47.99 

7AP  166.92 

ETS  296.48 

7AE 

128.88 

ETE 

189.7? 

7A(  160.49 

ETC  174,85 

CLP-174 .91 

C3  27.970 

VHL  5.289 

DLA  28.24 

RAL  87.97 

RAO  6568.1 

VEL  12.221 

PTH 

2.20 

VHP 

9.064 

DPA  8.84 

RAP  66.53 

ECC  1 .4603 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 32  17 

3558.44 

-19.09 

134.62 

322.63 

68.68 

3 

31  35 

2958.4 

-21 .82 

127.01 

90.00 

1 55  23 

3678.20 

-15.97 

142.02 

321.27 

66.30 

2 

56  40 

3078.2 

-19.04 

134 .69 

100.00 

4 58  29 

308  7.02 

-24.95 

102.13 

324.83 

72.98 

5 

49  56 

2487,0 

-27.04 

93.96 

100.00 

2 11  50 

3624.85 

-10.39 

135.32 

318.49 

61  .81 

3 

12  15 

3024 .8 

-14 .08 

128.48 

110.00 

7 3 3 58 

2662.97 

-32.33 

72.10 

326.98 

78.24 

7 

58  21 

2063.0 

-33.61 

63.10 

110.00 

differential 

2 12  51  3621 .66 

CORRECTIONS 

-3.86 

131.12  314.53 

MIO-COURSE  EXECUTION 

56.01  3 

ACCURACY 

13  13 

3021.7  -8.30  324.84 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4199  TRA  4.0658  TC3-3.1200  BAU  1.1671  SGT  6008.0  SGR 

ROE  .3766  RRA  .2638  RC3  -.0765  FAU  .01873  RRT  .6547  RRF 

FOE  .0067  FRA  1.5209  FC3  -.5796  BSP  19715  SOB  6031.1  R23 

BDE  .5641  BRA  4.0743  0C3  3.1210  FSP  -588  SGI  6017.9  SC2 

LAUNCH  DATE  FEB  5 1969  FLIGHT  TIME 


527.5 

SG3 

170.1 

ST 

1570.5 

SR 

419.4 

SS 

439.7 

.6351 

RTF 

.96 22 

CRT 

.5038 

CRS 

-.2446 

CST 

-.9603 

.0032  R13 

.9622 

LSA 

1640.0 

MSA 

381  .9 

SSA 

14.5 

398.1 

THA 

3.30 

ELI 

1585.5 

EL2 

358.9 

alf 

8.08 

204.00 

arrival 

date 

AUG 

28  1969 

HELIOCENTRIC  CONIC 


RL 

147.50 

LAL 

.00 

La 

136.02 

VL 

26.544 

RP 

107.92 

LAP 

-.75 

LOP 

63.64 

VP 

36.940 

RC 

184 .340 

GL 

3.70 

GP 

-11.76 

7AL 

45.91 

PLANE TOCENTRIC  CONIC 

C3 

31.123 

VHL 

5.579 

DLA 

27.15 

RAL 

90.26 

DISTANCE  585.233 

9.01  A7L  89.21  MCA  287.61  SMA  121  .21  ECC  .26539  INC  .7875  VI  30.206 

14.07  A7P  89.76  TAL  152.84  TAP  80.46  RCA  89.04  APO  153.38  V?  35.114 

45.91  7AP  167.55  ETS  292.99  7AE  128*8 3 ETE  189.47  7AC  262.64  ETC  173.33  ClP-J75.86 

RAO  6568.2  VEL  12.349  PTH  2.23  VHP  9.424  DPA  9.62  RAP  68.67  ECC  1.5122 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

34  19 

3411 .96 

-22.44 

125.18 

328.13 

72.26 

4 31 

11 

2812.0 

-24.65 

1)7.21 

90.00 

1 

11  33 

3878.16 

-10.16 

153.83 

322.94 

63.43 

2 16 

11 

3278.2 

-13.65 

146.89 

100.00 

5 

31  29 

3034.25 

-25.95 

98.53 

329.28 

74.62 

6 22 

4 

2434.2 

-27.81 

90.23 

100.00 

1 

57  4 

3731 .10 

-6.91 

141 .30 

321 .20 

60.85 

2 59 

15 

3131  .1 

-10.75 

134 .61 

I JO. 00 

7 

35  59 

2644 .69 

-32.58 

70.73 

331 .06 

79.02 

8 20 

4 

2044 .7 

-33.75 

61  .69 

110.00 

2 

9 3 

3693.43 

-1 .12 

134.87 

317.63 

55.83 

3 10 

37 

3093.4 

-5.60 

128 .65 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  .2725 

TRA 

4.4566 

TC3-2.7845 

BAU  1.J589 

SCT 

6015.6  SGR 

516.4  SG3 

163.3 

ST  157J.O 

SR  406.1 

SS 

444  .9 

ROE  .3839 

RRA 

.2818 

RC3  -.0662 

FAU  .01687 

RRT 

.6479  RRF 

.6287  RTF 

.9635 

CRT  .4091 

CRS  -.1694 

CST 

-.9681 

FOE  -.0385 

FRA 

1.5732 

FC3  -.4692 

BSP  19803 

see 

6037.7  R23 

.0023  R13 

.9635 

LSA  1637.4 

MSA  386.6 

SSA 

13.9 

BOE  .4706 

BRA 

4.4655 

BC3  2.7853 

FSP  -566 

SCI 

6024.9  SG2 

392.7  THA 

3.20 

ElI  1580.3 

EL2  368.4 

ALF 

6.39 

1557 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  FE8  5 1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  AUG  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  590.331 


RL  147.50 

LAL 

.00 

La  136.02 

VL  26.510 

GAL  9.83 

A7L  89.40 

HCA 

290.8 3 

SMA 

121 .01 

ECC 

.27505 

INC 

.6029 

VI 

30.206 

RP  107.88 

LAP 

-.56 

LOP  66.85 

VP  36.927 

GAP  14.73 

A7P  89.79 

TAL 

151  .48 

TAP 

82.31 

RCA 

87.73 

APO 

154  .29 

V2 

35.126 

RC  186.236 

GL 

2.67 

GP  -11.47 

7AL  43.94 

7AP  168.10 

ETS  289.07 

7A£ 

128.76 

ETE 

189.24 

7AC 

364.76 

ETC 

171 .38 

CLP 

-176.82 

PLANETOCENTRIC  1 

CONIC 

C3  34.805 

VHL 

5.900 

CLA  26.10 

RAL  92.38 

RAO  6568.4 

VEL  12.497 

PTH 

2.26 

VHP 

9.814 

DPA 

10.34 

RAP 

70.82 

ECC 

1 .5728 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

f TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

4 

9 40 

3350.41 

-23.65 

121.08 

332.63 

73.96 

5 

5 30 

2750.4 

- 

25.63 

112.97 

90.00 

0 

53  10 

3996.07 

-6 .50 

160.56 

325.55 

62.38 

1 

5$  46 

3396.1 

- 

■10.15 

153.78 

100.00 

5 

58  40 

2998.99 

-26.57 

96.09 

333.50 

75.77 

6 

48  39 

2399.0 

- 

28.26 

87.70 

100.00 

1 

46  51 

3822.72 

-3.85 

146.37 

324.10 

60.33 

2 

50  34 

3222.7 

-7.77 

I 39 . 78 

11 0.00 

7 

55  55 

2632.14 

-32.73 

69.79 

335.05 

79.55 

8 

39  47 

2032.1 

- 

33.83 

60.72 

ito.oo 

2 

6 6 

3762.33 

1 .51 

138.47 

320.76 

55.85 

3 

8 48 

3162.3 

-2.98 

132.26 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .1196  TRA  4 .6723  TC3-2.4640  BAU  1.1466  SGT  6019.0  SCR  504.3  503  156.9  ST  1567.4  SR  392.6  SS  452.7 

ROE  .3916  RRA  .2999  RC3  -.0566  FAU  .01507  RRT  .6415  RRF  .6229  RTF  .9650  CRT  .3161  CRS  -.1030  CST  -.9753 

FOE  -.0607  FRA  1 .6272  FC3  -.3749  BSP  19676  SC0  6040.0  R23  .0016  RJ 3 .9650  LSA  1652.3  MSA  365.1  SSA  33.3 

0OE  .4095  BRA  4.6615  BC3  2.4646  FSP  -544  SCI  6027.7  SG2  3 66.2  THA  3.09  ELI  1592.6  El2  371  .0  ALF  4.76 

LAUNCH  DATE  FEB  5 1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  SEP  I 1969 

HELIOCENTRIC  CONIC  DISTANCE  595.303 

RL  147.50  LAL  .00  La  136.02  VL  26.476  CAL  10.70  A7L  89.59  HCA  294.05  SMA  120.8 1 ECC  .28564  INC  .4099  VI  30.206 

RP  107.85  LAP  -.37  LOP  70.07  VP  36.914  GAP  15.44  A7P  89.83  TAL  150.16  TAP  84.21  RCA  86.30  APO  155.32  V2  35 . 1 36 

RC  188.109  CL  1.71  CP  -11.21  7AL  42.10  TAP  166.58  £T$  284 . 7l  TAt  128.67  ETE  189.03  7AC  166.65  ETC  168.80  ClP-177.79 

planetocentric  CCNIC 

C3  39.113  VHL  6.254  OLA  25.09  RAL  94.35  RAO  6566.5  VEL  12.666  PTH  2.30  VHP  10.239  OPA  11.01  RAP  72.98  ECC  1.6437 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  P0  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  43736  3311.58  -24.36  118.45  336.85  75.10  5 32  48  2711 .6  -26 . 1 7 110.25 

90.00  0 40  57  4093.86  -3.38  166.06  326.39  61.87  1 49  11  3493.9  -7.12  159.37 

100.00  6 22  5 2974.74  -26.96  94.40  337.56  76.58  71140  2374.7  -28.54  85.95 

100.00  1 39  tO  3905.93  -1.03  150.95  327.09  60.12  2 44  16  3305.9  -5.00  144. 4j 

110.00  8 14  2 2624.50  -32.83  69.21  338.99  79.88  8 57  46  2024.5  -33.87  60 . 1 3 

ItO.OO  2 3 42  3828.94  4.05  141.95  323.92  56.03  3 7 31  3228.9  -.44  135.74 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  -.0338  TRA  5.3189  TC3-2. 1566  BAU  1.1280  SGT  6019.0  SCR  491.3  SG3  150.9  ST  1616.5  SR  379.0SS  462.6 

ROE  .4000  RRA  .3182  RC3  -.0473  FAU  .01326  RRT  .6358  RRF  .6180  RTF  .9667  CRT  .2362  CRS  -.0480  CST  -.98J5 

FOE  -.1188  FRA  1.6648  FC3  -.2936  BSP  19854  SG8  6039.0  R23  .0013  Ri 3 .9667  LSA  1681  .4  MSA  378.5  SSA  12.8 

BOE  .4014  BRA  5.3284  BC3  2. 1571  FSP  -521  SGI  6027.1  SG2  3 78.7  THA  2.98  ELI  16J9.1  EL2  367.7  AlF  3.34 


LAUNCH  OATE  FE0  5 1969  FLIGHT  TIME  210.00  ARRTVAl  CATE  SEP  3 1969 

HELIOCENTRIC  CONIC  OJSTANCE  600.122 

RL  147.50  LAL  .00  La  136.02  VL  26.443  GAL  11.64  A7t  89.79  HCA  297.27  SMA  120.62  ECC  .29728  INC  .2067  VI  30.206 

RP  107.81  LAP  -.38  LOP  73.29  VP  36.901  GAP  16.22  A7P  89.91  TAL  148.88  TAP  86.16  RCA  84.76  APO  156.48  V2  35.J50„ 

RC  189.959  Gl  .81  GP  -10.97  7Al  40.39  7AP  168.97  £TS  279.89  7A£  128.55  ETE  188.82  7AC  168.90  ETC  165.26  ClP-178,77 

planetocentric  conic 

C3  44.166  VHL  6.646  CtA  24.13  RAL  96.18  RAO  6568.7  VEL  12.866  PTH  2.34  VHP  10.704  OPA  11.62  RAP  75.15  ECC  1.7269 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 1 

14 

3285 .67 

-24.80 

116.68 

340.90 

75.88 

5 56  0 

2685,7 

-26.50 

108.43 

90.00 

0 31 

52 

4181 .06 

-.57 

170.92 

331 .35 

61  .69 

1 41  33 

3581 .1 

-4.35 

164 .28 

iOO.OO 

6 42 

42 

2958.52 

-27.21 

93.26 

341,54 

77.13 

7 32  1 

2358.5 

-28.71 

84 .78 

100.00 

1 33 

5 

3983.44 

1.59 

155.20 

330.14 

60.15 

2 39  28 

3383.4 

-2.39 

148.68 

110.00 

8 30 

33 

2621 .14 

-32,87 

68.95 

342.86 

80.03 

9 14  14 

2021 .1 

-33.89 

59.87 

1 10.00 

2 1 

44 

3893.59 

6.50 

145.35 

327.10 

56.37 

3 6 37 

3293.6 

2.04 

139.11 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1965  TRA  5.7914  TC3-1 .8724  BAU  1.1058  SGT  6012.9  SGR  476.9  SG3  145.2  ST  1651.7  SR  364.9  SS  473.7 

ROE  .4086  RRA  .3359  RC3  -.0390  FAU  .01157  RRT  .6296  RRF  .6128  RTF  .9687  CRT  .1604  CRS  .0017  CST  -.9864 

FOE  -.1560  FRA  1.7438  FC3  -.2268  BSP  199 17  SG6  6031  .8  R23  .000 7 R13  .9687  LSA  1717.6  MSA  368.1  SSA  12.2 

BOE  .4533  BRA  5.8011  BC3  1 .8728  FSP  -502  SGI  6020.4  SG2  3 70.1  THA  2.87  ELI  1652.8  EL2  359.9  AlF  2.13 

LAUNCH  OATE  FEB  5 1969  FLIGHT  TIME  212.00  ARRIVAL  DATE  SEP  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  604.759 

RL  147.50  LAL  .00  La  136.02  VL  26.4J1  GAL  12.67  A7L  90-01  HCA  300.50  SMA  120.43  ECC  .31013  INC  . 0000  VJ  30.206 

RP  107.78  LAP  .01  LOP  76.52  VP  36.889  GAP  17,06  ATP  90.00  TAL  147.66  TAP  88.16  RCA  83.08  APO  157.78  V2  35.161 

RC  191.786  Gl  -.03  GP  -10.74  7AL  38.81  7AP  169.25  ETS  274.65  7A£  128.41  ETE  188.63  7AC  170.86  ETC  160-18  ClP-179.7* 

PLANETOCENTRIC  CCNIC 

C3  50.112  VHL  7.079  OLA  23.22  RAL  97.85  RAO  6568.8  VEL  13.095  PTH  2.39  VHP  11.214  OPA  12.18  RAP  77.31  ECC  1 .8247 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

21  48 

3268.66 

-25,08 

115.52 

344.81 

76.40 

6 16 

26 

2668 . 7 

-26.70 

107.22 

9 0.00 

0 

24  41 

4261 .36 

2.02 

175.40 

334.36 

61.75 

1 35 

42 

3661  .4 

-1.77 

168.78 

100.06 

7 

1 4 

2948.56 

-27,36 

92.56 

345.40 

77.47 

7 50 

13 

2348.6 

'28.81 

84.03 

100.00 

1 

28  5 

4056.69 

4.07 

159.23 

333.23 

60.36 

2 35 

42 

3456.7 

.09 

1 52 . 70 

11 0.00 

8 

45  36 

2621 .54 

-32.86 

68.99 

346.67 

80.01 

9 29 

17 

2021.5 

-33.89 

59.90 

110.00 

2 

0 3 

3956.47 

8.86 

148.69 

330.29 

56.85 

3 5 

59 

3356.5 

4.43 

1*2.40 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3648 

TRA 

6.2984 

TC3-1 .6066 

BAU  1.0766 

SGT 

6002.5  SGR 

461.3  SG3 

139.7 

ST  1691.5 

SR  350.6 

SS 

486.2 

ROE  .4175 

RRA 

.3530 

RC3  -.0313 

FAU  .00988 

RRT 

.6231  RRF 

.6075  RTF 

.9708 

CRT  .0936 

CRS  .04  39 

CST 

-.9902 

FOE  -.1911 

FRA 

1.8069 

FC3  -.1707 

BSP  19954 

SG6 

6020.2  R23 

.0005  R13 

.9708 

LSA  1759.0 

MSA  355.2 

SSA 

11.7 

BOE  .5545 

BRA 

6.3083 

BC3  1.6069 

FSP  -483 

SGI 

6009.4  SG2 

360,4  THA 

2.75 

ELI  1691.8 

EL2  349.0 

ALF 

1.16 

1558 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  F£0  5 1969 


FLIGHT  TIME  214.00 


ARRIVAL  cate  SEP  7 1969 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  136.02 

RP  107.75  LAP  .20  LOP  79.74 

RC  193.566  CL  -.81  GP  '10.54 

planetocentrjc  conic 
C3  57.139  VHL  7.559  DlA  22.35  RAL 


DISTANCE  609.175 

VL  26.379  GAL  13.76  A7L  90.24  HCA  303.72  SMA  120.25  ECC  .32434  INC  .2381  VI  30.206 

VP  36.876  GAP  17.99  A7P  90.13  TAL  146.51  TAP  90.24  RCA  81.25  APO  159.25  V 2 35.172 

7AL  37.35  7AP  169.43  ET5  269.01  7AE  128.23  ETE  188.43  7AC  172.69  ETC  152.51  ClP  179.19 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 39 

56 

3258 . 38 

-25.24 

114.81 

90.00 

0 18 

46 

4336.57 

4.43 

179.61 

1 00.00 

7 17 

31 

2943.71 

-27.43 

92.21 

1 00.00 

1 23 

52 

4126.47 

6.41 

163.09 

11 0.00 

8 59 

19 

2625.26 

-32.82 

69.27 

11 0.00 

1 58 

34 

4017.68 

11.12 

151.99 

99.39  RAD  6569.0  VEL  13.360  PTH  2.44  VHP  11.776 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DPA  12.69  RAP  79.47  ECC  1.9404 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


348,60 

337.40 
349.16 
336.32 

350.40 
333.47 


76.72 

62.00 

77.63 

60.74 

79.85 

57.47 


34  14 

31  3 
6 35 

32  38 

43  4 

5 32 


2656.4 

3736.6 

2343.7 

3526.5 
2025.3 

3417.7 


-26.82 

.65 

-26.86 

2.46 

-33.87 

6.75 


106.49 

172.97 

83.70 

156.53 

60.19 

145.62 


DIFFERENTIAL  CORRECTIONS 
TDE  -.5385  TRA  6.8437  TC3-1 .3605 
ROE  .4269  RRA  .3691  RC3  -.0243 
FOE  -.2245  FRA  1 .8748  FC3  -.1243 
BOE  .6872  BRA  6.6537  0C3  1.3607 

LAUNCH  DATE  FEB  5 1969 


MI 0- COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


BAU  1.0394 
FAU  .00820 
BSP  19974 
FSP  -465 

SGT  5988.0  SGR 
RRT  .6162  RRF 
SOB  6004.5  R23 
SGI  5994.3  SG2 

444.5  SG3 
.6019  RTF 
. 0002  R 13 
349.7  THA 

134,6 

.9731 

.9731 

2.63 

ST 

CRT 

LSA 

ELI 

1732.5  SR 
.0355  CRS 

1802.4  MSA 

1732.6  El2 

336.1 

.0802 

340.5 

335.9 

SS 

CST 

SSA 

alf 

500.0 
-.9930 
11  .2 
.41 

FLIGHT  TIME  216.00 

ARRIVAL 

DATE 

SEP 

9 1969 

GAL 

GAP 


DISTANCE  613.324 

15.00  ATI  90.49  HCA  306.95  SMA  J20.07 
19.02  ATP  90.29  TAL  145.44  TAP  92.39 


HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  La  136.02  VL  26.348 

RP  107.71  LAP  .39  LOP  82.97  VP  36.864 

RC  195.366  GL  '1.53  GP  '10.35  7AL  36.03 

planetocentrjc  CONIC 

C3  65.486  VHL  B .092  DlA  21.54  RAL  100.78  RAO  6569.2  VEL  13.669  PTH 


TAP  169.48  ETS  263.05  7AE  128.01  ETE  188.24 


ECC  .34012  INC  .4864  VI  30.206 
RCA  79.23  APO  160.91  V2  35.182 
TAC  174.26  ETC  MO.  32  ClP  178.11 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

5 56  3 

3253.45 

-25.32 

114.47 

352.28 

76.87 

6 50  1 6 

90.00 

0 13  45 

4407.66 

6.69 

183.62 

340.45 

62.42 

1 27  13 

1 00.00 

7 32  17 

2943.12 

-27.44 

92.17 

352.82 

77.66 

8 21  20 

100.00 

1 20  12 

4193.22 

8.61 

166.82 

339,41 

61 .26 

2 30  5 

110.00 

9 11  46 

2631 .88 

-32.74 

69.77 

354.05 

79.57 

9 55  38 

110.00 

1 57  12 

4077.22 

13.28 

155.25 

336.64 

58.21 

3 5 10 

2,50  VHP  12.399  DPA  1 3.15  RAP  81 .61  ECC  2.0777 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2653.4 

3807.7 

2343.1 

3593.2 
2031 .9 

3477.2 


-26.87 

2.95 

-28.87 

4.7J 

'33.83 

8.98 


106.M 
176.94 
83.66 
160.20 
60.70 
148 .79 


DIFFERENTIAL  corrections 
TDE  '.7163  TRA  7.4360  TC3-1.1310 

ROE  .4371  RRA  .3840 

FOE  '.2555  FRA  1.94 98  FC3  -.0852 

BOE  .8391  BRA  7.4459  0C3  1.1312 

LAUNCH  DATE  FEB  5 1969 


MID'COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00 

RP  107.68  LAP  .56  LOP  86.20  VP 

RC  197.110  GL  -2.20  GP 

PLANE TOCENTRIC  CONIC 
C3  75.456  VHL  0.687  OLA 


1 .1310  BAU 
-.0179  FAU 
-.0852  BSP 
1 .1312  FSP 

.9903 

.00645 

19892 

-44  5 

SGT  5970.3  SCR  426.6  SG3 
RRT  .6086  RRF  .5960  RTF 
SGB  5985.6  R23  .0005  R13 

SGI  5976.0  SG2  338.2  THA 

129.7 

.9755 

.9755 

2.50 

ST 

CRT 

LSA 

ELI 

1773.0 

-.0140 

1845.6 

1773.0 

SR 

CRS 

MSA 

EL2 

321  .6 
.1095 
325.0 
321  .6 

SS 

CST 

SSA 

alf 

5M  .9 
-.9952 
10.7 
179.85 

flight  time  218.00 

ARRIVAL 

CATE 

SEP 

11  1969 

136.02  VL 

26.319  GAL 

DISTANCE  617.14 2 
16.34  A7L  90.76  HCA  310. 

18  SMA  119, 

.90  ECC 

.35770 

INC 

.7569 

VI 

30.206 

36.852  GAP  20.16  A7P  90.49  TAL  144.47  TAP  94.65  RCA  77.01  APO  162.79  V2  35.192 


-10.17  7Al  34.84  TAP  169.40  ETS  256.89  TAE  127.74  ETE  188.06  TAC  175.42  ETC  120.98  CLP  177.00 
20.77  RAL  102.02  RAO  6569.5  VEL  14.029  PTH  2.56  VHP  13.093  DPA 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

90.00 

6 10  23 

3252.86 

-25.33 

114.43 

355.83 

76.89 

7 4 36 

2652.9 

90.00 

0 9 22 

4475.17 

8.80 

187.46 

343.47 

62.98 

1 23  57 

3875.2 

100.00 

7 45  31 

2946.09 

-27.40 

92.38 

356.36 

77.55 

8 34  37 

2346.1 

100.00 

1 16  55 

4257.19 

10.68 

170.44 

342.47 

61.92 

2 27  52 

3657.2 

110.00 

9 23  2 

2641 .01 

-32.62 

70.45 

357.60 

79.17 

10  7 3 

2041  .0 

110.00 

1 55  54 

4135.02 

15.33 

158.48 

339.78 

59.06 

3 4 49 

3535.0 

13.55  RAP  83.72  ECC  2.2410 
INJ  2 LAT  INJ  2 LONG 


-26.88 

5.11 

-28.84 

6.85 

-33.77 

11.11 


106.10 
180.72 
83.87 
163.75 
61  .41 
151 .91 


DIFFERENTIAL  CORRECTIONS 
TDE  -.9071  TRA  0 X 
ROE  .4474  RRA  .3 


TC3 

-.9238 

BAU 

.9320 

RC3 

-.0123 

FAU 

.00471 

FC3 

-.0540 

BSP 

19916 

6C3 

.9239 

FSP 

-429 

LAUNCH  DATE  FEB  5 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00 

RP  107.66  LAP  .77 

RC  198.846  GL  -2.82 

PL AfC TOCENTRIC  CONIC 
C3  87.444  VHL  9.351 
LNCH  A7MTH  LNCH  TIME 

90.00  6 23  6 3255.87 

90.00  0 5 26  4539.38 

100.00  7 57  19  2952.06 

100.00  1 13  54  4318.4? 

110.00  9 33  8 2652.29 

11 0.00  1 54  34  4190.96 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1059  TRA  8.7651  TC3  -.7346 
ROE  .4585  RRA  .4063  RC3  -.0075 

FOE  -.3183  FRA  2.1200  FC3  -.0285 

BOE  1.1972  BRA  8.7745  BC3  .7347 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5946.6  SGR 
RRT  .5991  RRF 
SG0  5960.6  R23 
SGI  5951.7  SG2 


01  STANCE  620.549 


ORBIT  DETERMINATION  ACCURACY 


407.2  SG3 

12  5.1 

ST 

1810.8  SR 

306.8 

SS 

531  .3 

.5882  RTF 

.9780 

CRT 

-.0597  CRS 

.1377 

CST 

-.9967 

.0006  R13 

.9780 

LSA 

1886.8  MSA 

308.7 

SSA 

10.2 

325.8  THA 

2.36 

ELI 

1810.9  EL 2 

306.3 

alf 

179.40 

220.00 

ARRIVAL 

OATE 

SEP 

13  1969 

La 

136.02 

VL 

26.290 

GAL 

17 .82 

AZL 

91 

.05 

LOP 

89.43 

VP 

36.840 

GAP 

2 1.44 

ATP 

90 

.72 

GP 

-10.01 

ZAl 

33.79 

ZAP 

169.16 

ETS 

250 

.63 

DLA 

20.06 

RAL 

103.12 

RAO 

6569.7 

VEL 

14. 

450 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT 

ASC 

-25.28  114.63  359.24 

10.76  191.15  346.45 

-27.31  92.80  359.76 

12,62  173.95  345.49 

-32.48  71.30  1.02 

17.26  161.67  342.87 

MIO-COURSC  EXECUTION  ACCURACY 
BAU  .8588  SGT  5919.0  SGR 

FAU  .00288  RRT  .5875  RRF 

BSP  19905  SGB  5931.6  R23 

FSP  -414  SGI  5923.3  SG2 


313.41 

SMA 

119.74 

ECC  .37737 

INC 

1 .0546 

VI 

30.206 

143.62 

TAP 

97.02  RCA  74.55 

APO 

J 64 . 93 

V2 

35.201 

127.41 

ETE 

187.86 

7AC  175.78 

ETC 

94.97 

CLP 

175.83 

2.62 

VHP 

13.870 

OPA  13.91 

RAP 

85.79 

ECC 

2.4391 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.80 

7 

17  22 

2655.9 

■26.85 

106.32 

63.65 

1 

21  5 

3939.4 

7.14 

104.35 

77.35 

8 

46  31 

2352.1 

■28.70 

84 .31 

62.68 

2 25  52 

3718.4 

8.86 

167.10 

78.69 

10 

17  20 

2052.3 

■33.69 

62.20 

60.02 

3 

4 25 

3591 .0 

13.14 

154.97 

ORBIT  DETERMINATION  ACCURACY 


386.5  SG3 

120.7 

ST 

1844.6 

SR 

292.0 

SS 

549.3 

.5705  RTF 

.9806 

CRT 

-.1002 

CRS 

.1629 

CST 

-.9978 

.0009  R13 

.9006 

LSA 

1924.6 

MSA 

292.2 

SSA 

9.7 

312.5  THA 

2.20 

ELI 

1844.9 

EL2 

290.5 

ALF 

179.07 

1559 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  FEB  6 1969  FLIGHT  TIME  70.00  ARRIVAL  DATE  APR  17  1969 

HELIOCENTRIC  CONIC  OISTANCE  173.970 

RL  147.53  LAL  .00  LOL  137.03  VL  25.220  OAL  -3.20  AZl  07.54  HCA  75.05  SNA  114.10  EC C .29701  INC  2.4564  VI  50.201 

RP  100.09  LAP  2.37  LOP  212.07  VP  35.951  CAP  -17.07  A7P  09.37  TAL  107.61  TAP  262.66  RCA  00.12  APO  140.00  V2  55.060 

RC  44.011  CL  11.47  CP  9.63  ZAL  100.17  ZAP  10.40  ETS  250.30  7AE  150.27  £T£  2.06  ZAC  125.46  ETC  157.33  CLP  3.93 

PLANETOCENTRJC  CONIC 


C3  29.451 

VHL 

5.427 

DLA  21.61 

RAl  22.09 

RAO  6568. 

2 VEL  12.201 

PTH  2,21 

VHP  10.967 

OPA 

20.36 

RAP  30.63 

ECC 

1 .4047 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

37  16 

3057.53 

-27.61 

100.60 

250.67 

83.45 

1 28 

14 

2457.5 

-28.23 

91  .99 

90.00 

18 

52  57 

4204 ,09 

.20 

172.25 

249.79 

61.60 

20  3 

I 

3604.9 

-3.59 

165.62 

100.00 

2 

13  30 

2746.82 

-29.49 

77.96 

250.89 

04.05 

2 59 

24 

2146.8 

-29.89 

69.18 

100.00 

19 

59  16 

3990.82 

1 .04 

155.60 

240.07 

60.16 

21  5 

47 

3390.8 

-2.14 

] 

149.00 

= 

110.00 

3 

53  19 

2434.95 

-34.15 

54.59 

2J9.2J 

08.42 

4 33 

54 

1835.0 

-33.99 

45.35 

i 

110.00 

20 

36  4 

3875.46 

5.82 

144.39 

246.40 

56.26 

21  40 

40 

3275.5 

1.34 

138.16 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

= 

TOE  -.3079 

TRA 

-.5282 

TC3  .3143 

BAU  .1244 

SCT 

762.0  SGR 

432.0  SC3 

76.2 

ST 

371.7 

SR  414.0 

5S 

204.6 

: 

ROE  -.3905 

RRA 

.1095 

RC3  .0315 

FAU  .02627 

RRT 

.2150  RRF  - 

,2419  RTF  - 

.6047 

CRT 

.0274 

CRS  .9358 

CST 

.964  4 

- 

FOE  .1967 

FRA 

.1572 

FC3  -.7721 

BSP  2J62 

see 

076.6  R23  - 

.0316  R13  - 

.6900 

LSA 

569.6 

MSA  163.2 

SSA 

18.8 

BOE  .4973 

BRA 

.5395 

BC3  .3159 

FSP  -180 

SCI 

770.9  SC2 

417.4  THA 

9.90 

ELI 

532.1 

EL2  162.4 

ALF 

40, 72 

LAUNCH  OATE  FEB 

6 1969 

flight  time 

72.00 

ARRIVAL  OATE 

APR 

19  1969 

? 

HELIOCENTRIC  CONIC  OISTANCE  100.704 

RL  147.53  LAL  .00  LOL  137.03  VL  25.500  CAL  -3.27  AZL  07.72  HCA  70.26  SHA  115.55  ECC  .20214  INC  2. 2014  VI  30.201 

RP  100.13  LAP  2.23  LOP  215.20  VP  36.141  CAP  -15.90  ATP  09.54  TAL  100.40  TAP  266.65  RCA  82.95  APO  148.15  V2  35.047 

RC  44.030  CL  11.33  CP  10.10  ZAL  109.60  ZAP  10.37  ETS  261.66  7AE  156.07  ETE  4.01  7AC  126.33  ETC  156.42  ClP  1.97 

PLANETOCENTRJC  CONIC 

C3  26.647  VHL  5.162  DU~  20Y91  RAL  20.65  RAO  6560.1  VEL  12.166  PTH  2.18  VHP  10.355  OPA  21.35  RAP  31.62  ECC  1.4585 

LNCH  AZMTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

90.00  04012  3001.09  -27.90  96.51  255.00  85.47  1 30  14  2401.1  -28.32  87,86 

90.00  183033  4211.44  .41  172.62  246.57  61.69  194044  36JJ.4  -3.38  165.99 

100.00  2 15  32  2693.71  -29.75  74.03  255.22  86.90  3 0 26  2093.7  -29.06  65.23 

100.00  194554  3994.05  1.95  155.70  245. 7j  60.17  205220  3394.0  -2.03  149.26 

110.00  35323  2307.57  -34.10  50.09  255.33  90.61  43311  1707.6  -33.72  41.68 

110.00  20  24  32  3072.95  5.72  144.26  243.37  56.24  2129  5 3273.0  1.25  130.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  E COITION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.3045  TRA  -.5039  TC3  .3020  0AU  .1372  SCT  792.6  SCR  437.5  SG3  85.0  ST  302.9  SR  417,1  SS  202.5 

ROE  -.3742  RRA  .1071  RC3  .0503  FAU  .02815  RRT  .2442  RRT  -.2741  RTF  -.7034  CRT  .0361  CRS  .9415  CST  .9627 

FOE  .1969  FRA  .1440  FC3  -.9146  0SP  2290  SCO  905.3  R23  -.0366  RJ 3 -.71 03  LSA  570.0  MSA  16J.9SSA  20.0 

BOE  .4025  BRA  .5151  0C3  .3053  FSP  -205  SCI  802.5  SG2  419.0  THA  10.60  ELI  542.0  EL2  161.4  ALF  47.92 


LAUNCH  DATE  FEB  6 1969  FlICHT  TIME  74.00  ARRIVAL  DATE  APR  2!  3 969 

HELIOCENTRIC  CONIC  OISTANCE  187.438 

RL  147,53  LAL  .00  La  137.03  VL  25.770  CAL  -3.35  AZL  87.09  HCA  01.46  SMA  116.92  ECC  .26701  INC  2.1105  Vj  30.203 

RP  100,17  LAP  2.09  LOP  218.49  VP  36.314  CAP  -14.94  AZP  89.69  TAl  189.25  TAP  270.71  RCA  85.61  APO  148.23  v2  35.033 

RC  45.810  CL  11.09  CP  10.79  7AL  111.30  ZAP  10.79  ETS  272.87  ZAE  154.02  ETE  6.61  ZAC  127.12  ETC  155.45  CLP  -.03 

planetocentric  CONIC 


C3  24.266 

VHL 

4.926 

OLA  20.08 

RAL 

19.17 

RAO  6568.0 

VEL  12.060 

PTH  2.16  VHP 

9. 

774 

OPA 

22.37 

RAP 

32.55 

ECC 

1 .3994 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH  INJ 

TIME 

PO 

CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

0 

44  0 

2942.36 

-j 

18.22 

92.23 

251.51 

07.60  1 

33 

3 

2342,4 

- 

28.26 

03.57 

90.00 

10 

22  55 

4223.97 

.81 

173.32 

243.40 

61.69  19 

33 

19 

3624.0 

-2.98 

166.69 

100.00 

2 

18  15 

2638.47 

?9.88 

69.93 

251.57 

09.06  3 

2 

14 

2038.5 

- 

29.69 

61 .33 

100.00 

19 

33  22 

4003.10 

2.26 

156.28 

242.60 

60.19  20 

38 

5 

3403.1 

-1.72 

149.76 

110.00 

3 

54  7 

2330,53 

- 

34.00 

47.07 

251  .40 

92.07  4 

33 

6 

1738.5 

- 

33.30 

37.91 

110.00 

20 

11  59 

3875.80 

5.03 

144.4 I 

240.38 

56.26  21 

16 

35 

3275.8 

1 .36 

1 30 . 3 8 

DIFFERENTIAL  CORRECTIONS 

Mio-cawse  execution  accuracy 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.2983 

TRA 

-.4793 

TC3  .4572 

BAU 

.1502 

SCT 

S22.0  SCR 

443.5  SC3  95.0 

ST 

390.3 

SR 

419.4 

SS 

197.5 

ROE  -.3590 

RRA 

.3054 

RC3  .0730 

FAU 

.03026 

RRT 

.2740  RRF  - 

.3104  RTF  -.7219 

CRT 

.6428 

CRS 

.9469 

CST 

.9597 

FOE  . 1 950 

FRA 

.1204 

FC3-1 .0797  BSP 

2431 

see 

934.0  R23  - 

.0433  R13  -.7299 

LSA 

504.0 

MSA 

160.4 

SSA 

21 .3 

BOE  .4668 

BRA 

.4908 

BC3  .4631 

FSP 

-234 

SCI 

834.1  SG2 

420.2  THA  11.35 

ELI 

550.1 

EL2 

160.2 

ALF 

47,45 

LAUNCH  OATE  FEB 

6 1969 

flight  time 

76.00 

ARRIVAL 

OATE 

APR 

23  3969 

HELIOCENTRIC 

: CONIC 

OISTANCE  194. 

177 

RL  147.53 

LAL 

.00 

La  137,03 

VL 

26.009 

GAL  -3.44 

AZL  80.06 

HCA  04.66  SMA 

110.21 

ECC 

.25475 

INC 

1.9427 

VI 

30.201 

RP  108.21 

LAP 

1.93 

LOP  221 .69 

VP 

36.471 

GAP  -13.96 

AZP  09.82 

TAL  190.17  TAP 

274 .03 

RCA 

88.09 

APO 

140.32 

V2 

35.020 

RC  46.944 

CL 

10.75 

CP  11.47 

ZAL 

112.99 

ZAP  11,65 

ETS  203.08 

ZAE  152.12  ETE 

0 

.34 

ZAC 

127.81 

ETC 

154.41 

CLP 

'2.08 

PLANETOCENTRJC  CONIC 


C3  22.247 

VHL 

4.717 

OLA 

19.13  RAL  17.67 

RAO  6567.9  VEL  11.904 

PTH  2.14  VHP  9. 

22  4 

OPA  23.43 

RAP  33.41 

ECC 

1 .3661 

LNCH  A7NTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

40  36 

2001 

,91 

-28.32 

07.01 

247,99 

09.01  1 36 

30 

2281 .9 

-28.04 

79.16 

90.00 

10 

6 22 

4242.05 

1.40 

174.33 

240.34 

61.7J  19  17 

4 

3642,0 

-2.40 

167.70 

100.00 

2 

21  45 

2501 

.56 

-29.87 

65,70 

247.97 

91 .20  3 4 

46 

1981 .6 

-29.37 

56.93 

100.00 

19 

15  54 

4017.63 

2.75 

157.00 

239.58 

60 .22  20  22 

52 

3417.6 

-1  .23 

150.55 

110.00 

3 

55  32 

2288T 14 

-33.04 

43YI 5 

247,71 

95.10  4 33 

40 

1680.1 

-32.75 

34.08 

110.00 

19 

50  36 

3003.02 

6.13 

144.03 

237.49 

56,31  21  3 

20 

•3283.0 

1 .66 

138.60 

INFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2931 

TRA 

-.4555 

TC3 

.5355 

BAU  .1622 

SGT 

051.4  SCR 

450.3  SG3  106.1 

ST  397,3 

SR  420.6 

SS 

109.2 

ROE  -.3446 

RRA 

.1045 

RC  3 

.1030 

FAU  .03262 

RRT 

.3116  RRF  - 

.3500  RTF  -.7367 

CRT  .0490 

CRS  .9515 

CST 

.9561 

FOE  .1900 

FRA 

.1103 

FC3-1 

.2696 

BSP  2539 

506 

963.2  R23  - 

.0495  R13  -.7460 

LSA  507.3 

MSA  158.3 

SSA 

22.9 

BOE  .4524 

BRA 

.4674 

BC3 

.5453 

FSP  -266 

SGI 

066.6  SC2 

420.4  THA  12.29 

ELI  556.5 

EL2  158.3 

ALF 

46.92 

1560 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69 


LAUNCH  GATE  FEE  6 1969 

hei 10CENTRIC  CONIC 
Rl  147.53  lAl  .00  LOL  137.03 

RP  108. 25  LAP  1.78  LOP  224.89 

PC  48.205  Gl  10.32  CP  12.22 

PLANE TOCENTPIC  COHIC 
C3  20.538  VHL  4.532 

lnch  a/mth  LNCH  TIME 


90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


0 53  56 

17  49  7 

2 25  59 

18  59  46 

3 57  37 

19  44  36 


DIFFERENTIAL  CORRECTIONS 


TCE  - 

.2847  TRA 

-.4316 

TC3 

.6187 

BAU 

.1  741 

SGT 

RCE  - 

.3309  RRA 

.1043 

RC3 

.1386 

FAU  .03527 

RRT 

FCE 

.1815  FRA 

.0893 

FC3-1 .4869 

BSP 

2663 

SGB 

BCE 

.4365  BRA 

.4440 

BC3 

.6341 

FSP 

-303 

SGI 

LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  L<X  137.03 

RP  108.29  LAP  1.63  LOP  228.09 

RC  49.590  OL  9.77  GP  13.05 

PLANETOCENTRIC  CONIC 


Flight  time  78.00 
Cl  STANCE  200.915 

VL  26.226  GAL  -3.53  A7l  88.22  MCA  87.86  SMA  119. 4] 

VP  36.613  GAP  -13.01  A7P  89-93  TAl  191.14  TAP  279.00 

7Al  114.74  7AP  12.90  ETS  291.83  7 AE  150.41  ET E 10.05 

PTH  2.12  VHP  8.702 

IN J A7MTH  INJ  TIME 
92.07  1 40  56 

61.76  19  013 

93.55  382 

60.29  20  7 3 

97.50  4 34  54 

56.39  20  49  33 

MIC-COURSE  EXECUTION  ACCURACV 

879.4  SGff  458.3  SG3  118.6 
.3510  RRF  -.3957  RTF  -.7512 
991 .7  R23  -.0574  Rl 3 -.7622 
898.3  SG2  420.1  THA  13.33 

flight  time  $0.00 


CLA  18.06 

RAL  16.18 

RAO  6567.8 

VEL  11.913 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2820.28 

-28.25 

83.30 

244.56 

4265.20 

2.14 

175.62 

237.40 

2523.45 

-29.70 

61  .39 

244  .48 

4037.25 

3.41 

158.16 

236.70 

2236.72 

-33.45 

39.3  9 

244 .05 

3896.75 

6.62 

345.52 

234.71 

ARRIVAL  GATE  APR  25  1969 


ECC  .24290  INC  1.7766  V[  30.201 
RCA  90.41  APO  148.42  v2  35.007 
7AC  128.39  ETC  153.30  ClP  -4.18 

CPA  24.53  RAP  34.19  ECC  1.3380 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2220 . 3 

3665.2 
1923.5 

3437.3 

1636 .7 

3296.8 


-27.66 
-1  .65 
-28.89 
-.57 
-32.05 
2.16 


74  .69 
168  .99 
52.68 
151 .63 
30.24 
J 39.27 


ORB  I T DETERMINATION  ACCURACY 


DISTANCE  207.649 

VL  26.423  GAL  -3.62  A7L  88.39  HCA  91.05  SMA  120.54 

VP  36.742  GAP  -12.11  A?P  90.03  TAL  192.16  TAP  283.21 

7Al  116.52  7AP  14.49  ETS  299.05  7AC  148.88  ETE  11.78 

PTH  2.10  VHP  8.208 

INJ  A7MTH  INJ  TIME 


C3  19.094 

VHL  4.370 

Ola  16.88 

RAL  14.72 

RAO  6567.0 

VEL  11  .852 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

0 59  57 

2757.92 

-28.03 

70.76 

241  .26 

90.00 

17  31  28 

4292.90 

3.03 

177.17 

234.64 

100.00 

2 30  55 

2464 .55 

-29.37 

57.04 

241  .12 

100.00 

18  43  11 

4061  .50 

4.23 

159.49 

233.98 

110.00 

4 0 24 

2184,57 

-32.92 

35.21 

240.56 

110.00 

19  30  11 

3914.24 

7.28 

146.44 

232.10 

94.34 
61  .83 
95.81 
60.38 
99.79 
56.51 


I 45  55 

18  43  1 

3 12  0 

19  50  53 

4 36  49 

20  35  26 


ST 

399.3 

SR 

420.4 

SS 

177.2 

CRT 

.8546 

CRS 

.9553 

CST 

.9490 

LSA 

505.3 

MSA 

J56.1 

SSA 

24.7 

ELI 

550.4 

El2 

156.1 

alf 

46.72 

arrival 

CATE 

APR 

27  1969 

ECC 

.23219 

INC 

1 .61  U 

v: 

30.201 

RCA 

92.55 

APO 

148.53 

V2 

34 .994 

7AC 

120  .05 

ETC 

152.14 

CLP 

-6.34 

CPA 

25.60 

RAP 

34  .07 

ECC 

I .3142 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2157.9 

- 

27.11 

70.21 

3692-9 
1864  .6 
3461  .5 
1 584  .6 
3314.2 


-.76 
-28.26 
.26 
-31  .21 
2.83 


1 70.54 
48 .4? 
1 52.96 
26 . 40 
MO.l  9 


DIFFERENTIAL  CORRECTIONS 
TCE  -.2745  TRA  -.4086  TC3 
RCE  -.3177  RRA 
FCE  . 1 688  FRA 
BCE  .41  98  BRA 


ORBIT  CETERMINATI.CN  ACCURACY 


.7044 
.1047  RC3  .1815 
.0659  FC3-1 .7338 
.4218  BC3  *7£74 


BAU  .1857 
FAU  .03824 
BSP  2774 
FSP  -344 


LNCH  A7MTH 
90 .00 
90.00 
100.00 
100.00 
I 10.00 
110.00 


4324 .67 
2405.23 

4089.90 
2131 .99 

3935.91 


LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51 .091  OL  9.12  GP  13.98 

PLANETOCENTRIC  CONIC 
C 3 17.875  VHL  4.228  ClA  15.60 

LNCH  TIME  L - I TIME 

1 6 37  2695.23 

17  13  38 

2 36  32 

18  26  24 
A 3 52 

19  15  33 
DIFFERENTIAL  CORRECTIONS 

TCE  -.2620  TRA  -.3859  TC3  .7904 

RCE  -.3046  RRA  .1060  RC3  .2325 

FCE  .1506  FRA  .0392  FC3-2.0130 

BCE  .4017  BRA  .4002  6C3  .8239 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  GL  8.35  GP  15.01 

PLANETOCENTRIC  CONIC 
C3  16.849  VHL  4.105  CLA  14.22 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 13  54  2632.52 

90.00  16  55  49  4360.01 

100.00  2 *2  49  2345.78 

100.00  18  9 35  4131 .99 

110.00  4 8 1 2079.20 

110.00  19  0 53  3961 .33 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2477  TRA  -.3642  TC3  .8740 

RCE  -.2914  RRA  .1080  RC3  .2926 

FCE  .1263  FRA  .0096  FC3-2.3254 

BCE  .3824  BRA  .3799  BC3  .9217 


SGT  906.6  SGR  468.2  SG3 

RRT  .3939  RRF  -.4449  RTF  -.7644 

SG6  1020.4  R23  -.0668  R13  -.7773 

SGI  930.2  502  419.5  THA 


flight  time  82.00 


VL  26.602 
VP  36.858 
7Al  118.31 

RAL  13.32 
INJ  LAT 
-27.60 
4.05 
-28.89 
5.19 
-32.24 
8.09 

BAU  . 1 969 
FAU  .04156 
BSP  2895 
FSP  -391 


VL  26.763  CAL 
VP  36.963  GAP 
7AL  120.08  7AP 


DISTANCE  214.376 
GAL  -3.7]  A7L  88.55  HCA 
GAP  -11  .26  A7P  90 . 1 J TAL 
7AP  16.36  ETS  304 .89  7 AE 


RAD  6567.7  VEL  1 1 .801 
INJ  LONG  INJ  RT  ASC 


74.22 
178.94 
52.70 
163 .06 
31  .26 
147.60 


238.13 
232.08 
237.94 
231  .46 
237.25 
229.67 


PTH  2.09 
INJ  A7MTH 
96.58 
61  .95 
98.05 
60.52 

102.04 

56.67 


132.5 

ST 

397.6 

SR 

418  .8 

SS 

J 61  . 4 

.7644 

CRT 

.8575 

CRS 

.9574 

CST 

.9400 

.7773 

LSA 

578.9 

MSA 

I 54  .0 

SSA 

26.8 

14.51 

ELI 

556.6 

BL2 

3 53.9 

AlF 

46.73 

arri val 

DA  TE 

APR 

29  196: 

SMA 

121 

.58 

ECC 

.22254 

INC 

1 . 4 4 60 

VI 

30.201 

TAP 

287 

.45 

RCA 

94.53 

APO 

140.64 

V2 

34 .980 

ETE 

13 

.57 

7AC 

129.16 

ETC 

1 50 . 92 

ClP 

8.58 

VHP 

7. 

742 

CPA 

26.89 

RAP 

35.44 

ECC 

J .2942 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 

51 

32 

2095.2 

- 

26.40 

65.76 

18 

25 

43 

3724 .7 

.27 

17?.  31 

3 

16 

37 

1805 .2 

27.4  7 

44.18 

19 

34 

34 

3489.9 

J .22 

154 .52 

4 

39 

24 

1532.0 

30.24 

22.61 

20 

21 

9 

3335.9 

3.65 

J4i .32 

ORB  I T DETERMINATION  ACCURACY 


SGT  931 .4  SGR  480.9  5G3 

RRT  .4397  RRF  -.4979  RTF 

SGB  1048.2  R23  -.0776  R13 

SGI  961.0  SG2  418.6  THA 

flight  time  84. on 

CISTanCE  221.092 
-3.80  A7l  88.72  HCA  9 7.4 
-10.44  A7P  90.17  TAL  194.2 


RAL  12.00 
INJ  LAT 
-27.03 
5.18 
-28.24 
6.26 
-31  .4? 
9.04 

BAU  .2076 
FAU  .04526 
BSP  3008 
FSP  -444 


RAC  6567. 
INJ  LONG 
69.72 
J 80 .93 
48.40 
162.84 
27.36 
148.95 
MIC' 
SOT 
RRT 
SGB 
SCI 


7 VEL  1 1 .757  PTH 

INJ  RT  ASC  INJ  A7MTH 


148.2 

5T 

391  .J 

SR 

415.2 

SS 

14  1.1 

.7762 

CRT 

.8582 

CRS 

.9564 

CST 

.9229 

.7917 

LSA 

566.9 

MSA 

151  .7 

SSA 

29.3 

15.88 

Eli 

549.9 

El2 

151  .6 

AlF 

46.99 

ARRIVAL 

CATE 

MAT 

1 I96i 

, SMA 

122 

.55 

ECC 

.21 300 

INC 

1 .2794 

VI 

30.201 

I TAP  291 

.69 

RCA 

96.34 

APO 

148.76 

V2 

34.967 

' ETE 

15 

.40 

7AC 

129.31 

ETC 

149.67 

ClP 

10.91 

\ VHP 

7. 

303 

CPA 

28 . 1 7 

RAP 

35.00 

ECC 

J ,2773 

< INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

235.20 

229.75 

234.97 

229.16 

234 .17 
227.46 


98.77 

62.12 

100.23 

60.71 

104.21 

56.89 


COURSE  EXECUTION  ACCURACY 
953.6  SGR  497.3  SG3  165.6 
.4879  RRF  -.5539  RTF  -.7865 
1075.5  R23  -.0898  Rl 3 -.8053 
993  .1  SG2  4 ] 7 . 7 THA  1 7 . 47 


1 57  46 

18  8 29 

3 21  54 

19  18  17 

4 42  40 

20  6 54 


2032.5 

3760.0 
1745.8 

3522.0 

3479.2 

3361 .3 


-25.54 
3.41 
-26.54 
2.3) 
-29. J 5 
4.62 


6] 

1 74 
40 
156 
18 
H2 


.37 

.28 

.01 

.28 

.89 

.66 


ORBIT  DETERMINATION  ACCURACY 


ST 

380.5 

SR 

409.4 

SS 

1 17.0 

CRT 

.8565 

CRS 

.9473 

CST 

.8908 

LSA. 

550.1 

MSA 

149.6 

SSA 

3?.  I 

ELI 

538.6 

El2 

149.3 

AlF 

47.45 

1561 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69* 


LAUNCH  CATC  FCS  6 J 969 


HELIOCENTRIC  CONIC 


Rl 

147 

.53 

LAl 

.00 

LOt 

137 

.03 

VL 

26.909 

GAl 

RP 

108 

.42 

LAP 

1 .09 

L0P 

237, 

.66 

VP 

37,056 

GAP 

RC 

54  . 

398 

GL 

7.48 

GP 

16, 

.16 

ZAL 

121  .81 

ZAP 

PLANE 

TOCENTRIC  CONIC 

C3 

15. 

987 

VHL 

3.998 

CLA 

12, 

.76 

ral 

10.78 

RAC 

LNCH 

AZMTH 

LNCH 

TIME 

L - j 

I TIME 

INJ  LAT 

IN. 

flight  time  86.00 
DISTANCE  227.795 

-3.89  AZL  88.89  HCA  JOO.63  SMA  123.44 


ARRIVAL  CATE  MAT  3 1 969 


EC C .2061  5 INC  1. 1104  VI  30.201 
RCA  97.99  APO  148.89  V?  34.954 
ZAC  J29.28  ETC  148.39  CLP  -13.34 


90.00  1 21  49  2570.01 

90.00  16  38  11  4398.52 

100.00  2 49  45  2286.41 

100.00  17  52  56  4157.35 

110.00  4 12  51  2026.39 

1 10.00  18  46  19  3990.14 

DIFFERENTIAL  CORRECTIONS 
TCE  -.2299  tra  -.3422  TC3  .9565 
RCE  -.2775  RRA  .11 10  RC3  .3632 

FOE  .0934  FRA  -.0239  FC3-2.6755 

BCE  .3603  BRA  .3597  BC3  3.0231 

LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOt  137.03 

RP  308.45  LAP  .91  LOP  240.85 

RC  56.186  GL  6.49  GP  17.44 

PLANE TOCENTRIC  CONIC 


232.49 
227.66 
232.22 
227.10 
231 .34 
225.48 


2.07  VHP  6.891 
A7MTH  INJ  TIME 
9.87  2 4 39 

2.36  17  51  30 

2.32  3 27  51 

1 .96  19  2 34 

6.29  4 46  37 

7.  J 7 19  52  50 


CPA  29.51  RAP 
PO  C5T  TIM  INJ 


36.16  ECC  1 .2631 
2 LAT  INJ  2 LONG 
‘4.54  57  .06 


BAU  .2187 
FAU  .04941 
BSP  3153 
FSP  -506 


VL  27.039 
VP  37.139 
7At  123.47 


MIC-COUR56  EXECUTION  ACCURACY 
SGT  972.8  SGR  518.7  SG3  185.2 
RRT  .5374  RRF  -.6118  RTF  -.7973 
SOB  1302.4  R23  -.1020  RJ 3 -.8203 
SGI  1020.6  SG2  417.0  THA  19.34 

flight  time  88.00 
DISTANCE  234.481 


7AP  23.42  ETS  316,52  ZAE  144.57  ETE 


ORBIT  DETERMINATION  ACCURACY 


C3  15.265 

VHL 

3.907 

CLA  12.23 

RAL  9.68 

RAO  6567.6 

VEL  1 1,  .690 

PTH  2.06 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

I 

30  22 

2507.82 

-25.44 

60.94 

230.02 

102.88 

90.00 

16 

20  52 

4439.83 

7.70 

185.44 

225.83 

62.67 

100.00 

2 

57  21 

2227.26 

-26.52 

40.01 

229.73 

104.32 

100.00 

17 

36  34 

4195.62 

8.69 

166.95 

225.30 

61  .29 

i id .oo 

4 

18  23 

1973.68 

-29.41 

19.80 

228 . 78 

108,27 

110.00 

18 

32  I 

4021 .97 

11  .28 

152.23 

223.75 

57.51 

DIFFERENTIAL  corrections 
TCE  -.2120  TRA  -.3232  TC3  1 .0278 

RCE  -.2627  RRA  .11 46  RC3  .4448 

FCE  .0523  FRA  -.0590  FC3-3.0597 

BCE  .3376  0RA  .3429  BC3  3.3199 

LAUNCH  CATE  FEB  6 1969 


HELIOCENTRIC  CONIC 
RL  147.53  LAl  .00  LOL  137.03  Vl 

RP  108,49  LAP  .73  LOP  244.03  VP 

RC  58.051  GL  5.39  GP  18.86  ZAL 

planetxentric  CONIC 
C3  14.662  VHL  3.829  CLA  9.6?  RAl 


INJ  TIME 

2 12  9 

1 7 34  52 

3 34  28 

18  46  30 

4 51  17 

19  39  3 


ST 

363.1 

SR 

400.7 

S5 

88.6 

CRT 

.8511 

CRS 

.9105 

CST 

8140 

LSA 

526.5 

MSA 

147.4 

SSA 

35.5 

ELI 

520.4 

El2 

146.8 

alf 

48.31 

ARRIVAL 

CATE 

MAY 

5 

1969 

ECC 

. 1 9928 

INC 

.9380 

Vl 

30 

.201 

RCA 

99.49 

APO 

149.01 

V2 

34 

.942 

ZAC 

129.05 

ETC 

147. 10 

CLP 

J 

5.88 

CPA 

30.93 

RAP 

36.26 

ECC 

1 . 

2512 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

1907.8 

- 

23.4J 

52 

.86 

3839.8 

3.98 

1 78 

.74 

1627.3 

- 

24  .29 

31 

.92 

3595.6 

4 .79 

160 

.34 

1 373.7 

- 

26.63 

1 1 

.72 

BAU  .2286 
FAU  .05395 
BSP  3261 
FSP  -573 


MIC-CCURSE  EXECUTION  ACCURACY 
SGT  987.5  SGR  546.4  SG3  206.8 
RRT  .5859  RRF  -.6694  RTF  -.8044 
SG0  1128.6  R23  -.1169  R! 3 -.8326 
SCI  W 48.8  SG2  417.0  THA  21.53 

flight  time  90.00 
DISTANCE  241 . 149 


ORBIT  DETERMINATION  ACCURACY 


VL  27.156 
VP  37.212 
ZAL  125.05 


ST 

343.9  SR 

388  .8 

ss 

60.9 

CRT 

.8420  CRS 

■ 7521 

CST 

.5840 

LSA 

500.4  MSA 

M5. 7 

SSA 

39.3 

ELI 

498.5  EL2 

144.7 

alf 

49.16 

= 

ARR I VA L 

:ate 

MAY 

7 1969 

: 

ECC 

.19318  INC 

. 7609 

Vl 

30.201 

! 

GAr  -8.18  Air  90.22  i «L  197.38  TAP  304 . 38  RCA  100.84  APO  149.14  V2  34.929 

ZAP  26.22  ETS  319.12  ZAE  U3.89  ETE  22-30  ZAC  128.60  ETC  145.82  ClP  18.56 

RAC  6567.6  VEL  31.664  PTH  2.05  VHP  6.147  CPA  32.43  RAP  36.15  ECC  3.2413 


NCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  T 

IME 

PC  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

I 39 

35 

2445,97 

-24.43 

56.69 

227.83 

104 .79 

2 20 

21 

J846.0 

-22.16 

48 . 75 

90.00 

16  3 

58 

4403.65 

9.06 

187.94 

224.28 

63.06 

17  J8 

42 

3883.7 

5.38 

101 .20 

100.00 

3 5 

39 

2168.35 

-25.47 

35.95 

227.53 

106.20 

3 41 

47 

1568.4 

-23.00 

?H  .02 

r 

100.00 

17  20 

34 

4236.50 

10.0? 

169.26 

223.77 

61  .69 

18  3] 

1 1 

3636.5 

6.16 

1 6? . 60 

- 

110.00 

4 ?4 

40 

1921 .11 

-28.23 

16.16 

226.49 

110.13 

4 56 

4] 

1321 .1 

-25.23 

0 .28 

- 

I 10.00 

18  18 

3 

4056.51 

12.53 

154 .11 

222.28 

57.93 

19  25 

40 

3456.5 

8.21 

147.69 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1932  TRA  -.3065  K3  1 .0870 
RCE  -.2467  RRA  .1188  RCS  .5385 
FCE  .0017  FRA  -.0954  FC 3- 3. 4 7 72 
BCE  -3133  BRA  .3288  6C3  1.2131 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOt  137.03 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.985  GL  4.18  GP  20.45 

PLANE TOCENTRIC  CONIC 
C3  14.161  VHL  3.763  CLA  7.96 
LNCH  AZMTH  LNCH  TIME  L"I  TIME 
90.00  1 49  30  2384.37 

90.00  15  47  31  4529,84 

100.00  3 14  4]  2109.63 

100.00  17  5 1 4279.8J 

110.00  4 31  42  1868.65 

1 10.00  18  4 3(7  4093.56 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1729  TRA  -.29)7  TC3  1.1333 

RCE  -.2284  RRA  .1239  RC3  .6463 

FCE  -.0617  FRA  -.1337  FC3-3.9291 

BCE  .2865  BRA  .3169  BC3  1.3046 


BAU  .2378 
FAU  .05889 
BSP  3354 
FSP  -647 


VL  27.259 
VP  37.277 
ZAl  126.52 

RAL  7.90 
INJ  LAT 
-23.29 
10.47 
-24 . 29 
M .41 
-26.95 
13.86 

BAU  .2470 
FAU  .06427 
BSP  3452 
F$P  -729 


MIC-CCURSE  EXECUTION  ACCURACY 
SGT  996.4  SGR  582.1  SO 3 230.4 

RRT  .6311  RRF  -.7249  RTF  -.8091 
SG6  2154.0  R?3  -.1333  Ri 3 -.8445 
SGI  1075.5  SG2  4 18. 3 THA  24 . J 1 

FLIGHT  TIME  92.00 

CISTANCE  247.796 


RAO  6567.6  VEL  11.64?  PTH  2.04  VHP  5.815 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  TNJ  TIME 
52.53  225.90  106.57  ? 29  15 

190.60  223 .00  63.54  17  3 0 

31 .99  225.56  107.98  3 49  51 

171.73  222,52  62-18  18  16  21 

12.62  224.49  11 2 .87  5 2 50 

156.16  221 .08  58.44  191243 

MIC-CCURSE  EXECUTION  ACCURACY 
SGT  999.0  SGR  627.5  SO 3 256.2 

RRT  .6716  RRF  -.7763  RTF  -.8119 
SGB  1179.7  R23  -.1496  RJ 3 - .856* 

SGI  1101 .8  5G2  4?l .6  THA  27 . 1 7 


orbit  determination  accuracy 


ST  321.9 

SR 

373.3 

S5 

40 . 3 

- 

CRT  .0275 

CRS 

.1263 

CST 

-.11 36 

E- 

LSA  47J.7 

M5A 

3 44.5 

SSA 

43.6 

- 

ELI  47J.7 

El? 

2 43.0 

alf 

50.09 

“ 

ARRIVAL 

CA  TE 

MAY 

9 1969 

ECC  .1870J 

INC 

.5777 

Vl 

30.201 

RCA  102.06 

APO 

M9.26 

V2 

34 . 91 7 

ZAC  127.90 

ETC 

144.50 

CLP 

-21 . 37 

CPA  34.03 

RAP 

35  .80 

ECC 

J .2331 

P 0 CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

1 704 .4 

- 

20.80 

44  . 75 

3929.8 

6.84 

183.81 

1509.6 

- 

21  .61 

24  .22 

3679.0 

7.59 

165. ni 

2268.6 

- 

23.74 

4.93 

3493.6 

9.59 

149.67 

ORBIT  DETERMINATION  ACCURACY 

ST  ?96.0 

SR 

352.7 

SS 

7 1 .9 

CRT  .8040 

CRS 

- .5514 

CST 

- - 7?3H 

LSA  44 ] .? 

MSA 

14  3.7 

SSA 

48 . 5 

El3  4J0.6 

EL? 

14  3 .6 

Air 

5 I .08 

1562 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


launch  catc  Fee  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  1 37.03 

RP  108.5  7 LAP  .36  LOP  250.39 

RC  61 . 981  GL  2.85  CP  22  .21 

planetocentric  CCNIC 
C3  13.747  VHL  3.708  CLA  6.23 
LNCH  A7MTH  LNCH  TIME  l- I TIME 
90.00  20  14  2322.85 

90.00  15  31  31  4578.34 

100.00  3 2 4 3 2 2050.94 

100.00  16  49  54  4325.48 

110.00  4 39  33  1816.17 

110.00  17  51  22  4133 .02 

differential  corrections 
TCE  -.1509  TRA  -.2782  TC3  1.3666 

ROE  -.2070  RRA  .1298  RC3  .7700 

FOE  -.1401  FRA  -.1730  FC3-4.4134 

BCE  .2562  BRA  .3070  BC3  1 .3978 

LAUNCH  CATE  FEB  6 1969 


VL  27.352  CAL 
VP  37.333  CAP 


flight  time  94.00 
CISTANCE  254.421 

-4.38  A7L  89.61  MCA  113.36  SMA  126.26  ECC 
-6.83  A7P  90.15  TAL  199.27  TAP  312-63  RCA 


RAL  7.24 
INJ  LAT 
-22-04 
11  .93 
-23.00 
12.84 
-25.57 
15.26 

BAU  .2569 
FAU  .07008 
BSP  3580 
FSP  -821 


RAC  6567. 
INJ  LONG 
48.46 
193.42 
28.10 

174.36 
9.17 

158.37 
MIC- 
SOT 
RRT 

see 

SGI 


5 VEL  11.625  PTH  2.04  VHP  5.512 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


224.26 

222.02 

223.90 

221.55 

222.78 

220.17 


108.24 

64.13 

109.63 

62.77 

113.50 

59.03 


2 38  56 
16  47  49 

3 58  43 

18  1 59 

5 9 49 

19  0 15 


COURSE  EXECUTION  ACCURACV 
994.9  SGR  684.9  SG3  284 . 3 
.7064  RRT  -.8224  RTF  -.8138 

1207.8  R23  -.1624  R13  -.8708 

1129.9  SC2  426.9  THA  30.79 


CPA  35.72 
PO  CST  TIM 

1722.9 
3978.3 

1450.9 
3725.5 
1216.2 
3533.0 


’ I V A L 

CA 

TE 

MAV 

1 I 

1969 

INC 

.3871 

VI 

30 

.201 

APO 

149 

.38 

V2 

34 

.906 

ETC 

143 

.41 

CLP 

-24.35 

RAP 

35 

.16 

ECC 

1 . 

2262 

INJ 

2 

LAT 

INJ 

2 

LONG 

- 

19. 

34 

40 

.02 

FLIGHT  TIME  96.00 


8.36  186.56 

-20.12  20.50 

9.09  167.50 

-22.17  1.66 

11.04  151.80 

ORBIT  DETERMINATION  ACCURACV 
ST  268.0  SR  326.1  S5  119.6 

CRT  ,7686  CRS  -.7661  CST  -.8677 

LSA  411 .2  MSA  143.1  S5A  53.7 

ELI  398.0  EL2  140.5  AtF  52-20 

ARRIVAL  DATE  MAV  13  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.53 

LAL 

.00 

LOL 

137, 

.03 

VL 

27, 

.433 

GAL 

RP 

108 

.60 

LAP 

.17 

LOP 

253, 

.57 

VP 

37, 

.382 

GAP 

RC 

64.032 

GL 

1 .40 

GP 

24 

.16 

7AL 

129.07 

ZAP 

OISTANCE  261 .023 

-4.23  A7l  89.81  HCA  116.54  SMA  126.80  ECC 


planetocentric  conic 
C3  13.410  VHL  3.662  CLA 


4.44  RAL  6.74 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

2 

1 1 

50 

2261 .13 

-20.67 

90.00 

15 

15 

50 

4629.22 

13.42 

100.00 

3 

35 

15 

1992.04 

-21 .60 

100.00 

16 

35 

13 

4373.54 

14.32 

11 0.00 

4 

40 

17 

1763.50 

-24.10 

110.00 

17 

30 

41 

4174 .05 

16.71 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1303  TRA  -.2693  TC3  1.1750 
ROE  -.1822  RRA  .1357  RC3  .9091 
-.2326  FRA  -.2005  FC3-4.9119 
.3016  BC3  3 .4856 


FOE 

BOE 


.2240  BRA 


BAU  .2663 
FAU  .07608 
BSP  3677 
FSP  -916 


RAO  6567. 
INJ  LONG 
44  .45 
196.41 
24.29 
177.16 
5.70 
160.74 
MID-( 
SGT 
RRT 

see 

SGI 


A7P  90.08 

TAl 

200.13 

TAP 

316 

.67 

RCA 

104 

.11 

ETS  325.01 

7AE 

142.43 

ETE 

31 

.82 

7AC 

125 

.69 

VEL  11.610 

PTH 

2.03 

VHP 

5. 

238 

OPA 

37 

.51 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST 

TIM 

222.90 

109.80 

2 

49 

31 

1661 

.1 

221 .32 

64.83 

16 

33 

7 

4029 

.2 

222.53 

111.18 

4 

8 

27 

1392 

.0 

220.87 

63.40 

17 

48 

7 

3773 

.5 

221.37 

115.01 

5 

17 

40 

1163 

.5 

219.54 

59.74 

18 

40 

16 

3574 

.9 

.17895  INC  .3873  VI 
APO  149.49  V2 


30.201 

34.894 

-27.51 


INJ 


34  .21 
2 LAT 
17.79 
9.92 

18.53 
10.65 

20.53 
12.56 


ECC  1 .2207 
INJ  2 LONG 
36.96 
189.48 
36.84 
170.30 
358.46 
1 54 .09 


COURSE  EXECUTION  ACCURACV 
980.2  SGR  755.0  SG3  313.7 
.7312  RRF  -.8615  RTF  -.8102 
1237.2  R23  -.1742  *13  -.8841 
1157.9  SG2  436 .0  THA  35.07 


ORBIT  DETERMINATION  ACCURACV 


LAUNCH  CATE  FEB  6 1 969 


HELIOCENTRIC  CONIC 


RL 

147 

.53 

LAL 

.00 

LOL 

1 37. 

,03 

VL 

27. 

504 

GAL 

RP 

100 

.64 

LAP 

- .02 

LOP 

256. 

, 74 

VP 

37. 

424 

GAP 

RC 

66. 

131 

GL 

- .18 

GP 

26, 

-30 

7 Al 

130 

.11 

7AP 

PLANE TOCENTRIC 

CONIC 

C3 

13. 

140 

VHL 

3.625 

CLA 

2. 

,58 

RAL 

6 

.42 

RAC 

FLIGHT  TIME  98.00 
DISTANCE  267.601 

-4.28  A7L  90.02  HCA  119. 7j  SMA  127.27 
-5.60  A7P  89.99  TAl  200.91  TAP  320.62 
39.70  ETS  326.67  7AE  141.99  ETE  35.82 


LNCH  A7MTH  LNCH  TIME 


L-I  TIME 

2198.83 

4682.69 

1932.58 

4424 .10 

1710.33 

4219.19 


90.00  2 24  27 

90.00  15  0 40 

100.00  3 46  59 

100.00  16  20  56 

110.00  4 58  0 

1 10.00  17  26  25 

DIFFERENTIAL  corrections 
TCE  -.1111  TRA  -.2639  TC3  1.1588 

RCE  -.1527  RRA  .1416  RC3  1 .0650 

FOE  -.3411  FRA  -.2390  FC3-5.4142 

BCE  .1808  BRA  .2995  BC3  1.5739 

LAUNCH  CATE  FEB  6 1969 


INJ  LAT 
-19.18 
14.95 
-20.09 
15.84 
-22.53 
18.21 

BAU  .2765 
FAU  .08217 
BSP  3772 
FSP  -1014 


INJ  LCNG 
40.49 
199.59 
20.52 
180.15 
2.45 
163.30 
MIO- 
SGT 
RRT 
SG0 
SGI 


5 VEL  11.599  PTH  2.03  VHP  4.994 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


221 .84 
220.93 
221  .45 
220.50 
220.26 
219.20 


111  .24 
65.67 
112.61 
64.31 
116.42 
60.56 


16  18  50 

4 19  12 

17  34  40 

5 26  30 

18  36  44 


COURSE  EXECUTION  ACCURACV 
954.5  SGR  839.4  SG3  343.9 
.7457  RRf  -.8935  RTF  -.8016 
3271 .1  R23  -.1803  R1 3 -.8984 
1189-2  SG2  440.9  THA  40.10 


HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.67  LAP  -.21  LOP  259.92 

RC  68.274  GL  -1.90  GP  28.66  7AL  130.98  7AP 

PLANETOCENTRIC  CONIC 


flight  time  100.00 
CISTANCE  274.154 

VL  27.566  GAL  -4.32  A7L  90.25  HCA  122.88  SMA  127.69 

VP  37.459  GAP  -5.01  A7P  89.87  TAL  201.60  TAP  3 24.49 

43.65  ETS  328.31  7AE  141.46  ETE  40.29 


C3  12.931 

VHL 

3.596 

ola  .65 

RAL  6.28 

RAO  6567.5 

VEL  31 .590 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

90.00 

2 

38  14 

2135.45 

-17.57 

36.53 

221  .07 

90.00 

14 

4 5 54 

4739.17 

16.50 

203.01 

220.85 

100.00 

3 

59  52 

1872.10 

-18.47 

16.76 

220.67 

100.00 

16 

6 56 

4477.76 

17.39 

383.37 

220.43 

110.00 

5 

8 49 

1656.31 

-20.85 

359.36 

219.44 

110.00 

17 

14  29 

4266.31 

19.76 

166.07 

219.18 

DIFFERENTIAL  CORRECTIONS 
TCE  -.0933  TRA  -.2617  TC3  1.1165  BAU  .2882 

RCE  -.1171  RRA  .1472  RC3  1 .2382  FAU  .08816 

FCE  -.4674  FRA  -.2628  FC3-5.9023  BSP  3897 

BCE  .1497  BRA  .3002  BC3  1.6672  FSP  -1114 


PTH  2.03  VHP  4.781 
INJ  A7MTH  INJ  TIME 
112.57  3 13  49 

66.66  16  4 53 

113.93  4 31  5 

65.30  17  21  34 

117.72  5 36  25 

61  .52  J 8 25  36 

MID-COURSE  EXECUTION  ACCURACV 
SGT  916.9  SGR  939.6  SG3  374.1 
RRT  .7487  RRF  -.9191  RTF  -.7867 
SG6  1312.8  R? 3 -.3769  RJ 3 -.9141 
SGI  1227.6  SG2  465.2  THA  45.93 


ST 

24  3 .4 

SR 

292.8 

SS 

177.5 

CRT 

.7146 

CRS 

- .8302 

CST 

-.8857 

LSA 

389.5 

MSA 

142.9 

SSA 

58 . 1 

ELI 

352.7 

El2 

J40.2 

alf 

52 . 60 

arrival 

DA  TE 

MAV 

15  1969 

ECC 

.17535 

INC 

.0210 

VI 

30 . 20 1 

RCA 

104.96 

APO 

149.59 

v2 

34  .883 

7AC 

124.15 

ETC 

141.4] 

CLP 

-30.87 

CPA 

39.40 

RAP 

32.89 

ECC 

1 .2162 

PO  - 

CST  TIM 

TNJ 

2 LAT 

INJ 

2 LONG 

1598.0 

- 

16.13 

33.14 

4082.7 

11.54 

1 

192.50 

1332.6 

- 

16.86 

13.22 

3824.2 

12.25 

1 

173.20 

mo. 3 

- 

18.80 

355.31 

3619.2 

14.15 

[56.54 

ORBIT  CETERMINA 

rroN  accuracv 

ST 

217.1 

SR 

251  .6 

SS 

24  3.1 

CRT 

.6321 

CRS 

- .8449 

CST 

-.0656 

LSA 

381  .6 

MSA 

M2.3 

SSA 

60.9 

ELI 

301  .2 

EL2 

140.6 

alf 

51  .59 

ARRIVAL 

. CATE 

MAV 

17  196; 

ECC 

. 1 7 222 

INC 

.2479 

V] 

30.201 

RCA 

105.70 

APO 

149.68 

V2 

34  .073 

7AC 

122.31 

ETC 

140.66 

ClP 

-34  .45 

CPA 

41.3  8 

RAP 

31  .15 

ECC 

1 .2128 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1535.5 

-14.36 

29.33 

4139.2 

13.20 

195  .09 

1272.1 

-15.08 

9.61 

3877.8 

13.92 

176.31 

1056.3 

-16.98 

352.1  7 

3666.3 

15.81 

159.19 

ORBIT  DETERMINATION  ACCURACV 

ST 

195.8 

SR 

201  .2 

SS 

316.4 

CRT 

■ .4972 

CRS 

-.8224 

CST 

-.0227 

LSA 

394.3 

MSA 

140.0 

SSA 

60.5 

Eli 

24  3.0 

El2 

140.7 

ALF 

4 6.59 

1563 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4.  1968-69  . 


LAUNCH  CATC  FEE  6 1969 


HELIOCENTRIC  CONIC 


Flight  time  102.00 


ARRIVAL  CATC  MAT  19  1969 


Rl 

147 

.53 

LAL 

.00 

La 

137 

,03 

VL 

27.619 

GAL 

RP 

108 

.70 

LAP 

-.40 

LOP 

263 

.09 

VP 

37.489 

GAP 

RC 

70.- 

456 

CL 

-3.77 

GP 

31 

.22 

ZAL 

131 .65 

ZAP 

DISTANCE  280. 680 

-4.35  A7L  90.49  HCA  126.05  SMA  120.05  ECC  .16952  INC 


planctocentric  CONK 

C3  12.781  VHL  3.575  CLA 

lnch  time  l-i 
2 53  24 
14  31  8 

4 


'4.46  A7P  89.71  TAL  202.21  TAP  320.26  RCA  106.34  A PC  149.76  > 

47.83  ETS  330.01  ZAE  WO. 77  CTE  45.21  /AC  120.15  ETC  WO . 1 3 ClP  -38.27 


.4895  VI 
V2 


30.201 

34.062 


LNCH  A/MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


14 


-1.37 

time 
2070.36 
4799.25 
1010.02 
4534.02 
1600.96 
4316.64 


6 

15  53  7 

5 20  53 
17  2 49 

DIFFERENTIAL  CORRECTIONS 
TCE  -.0774  TRA  -.2617  TC3  1 .0470 
ROE  -.0734  RRA  .1521  RC3  1.4293 
FOE  -.6330  FRA  -.2706  FC3-6.3570 
BCE  .1067  BRA  .3027  6C3  1 .7723 


RAl  6.33 
IN J LAT 
-15.03 
10.09 
'16.71 
10.90 
-19.07 
21  .37 

BAU  . 3020 
FAU  .09306 
6 SR  4087 

FSR  -1217 


RAC  6567.5 
INJ  LONG 
32.55 
206.71 
12.99 
106.07 
355.06 
169.10 


VEL  11  .503  PTH  2.03  VHP  4.602 
INJ  RT  ASC  INJ  A7MT H INJ  TIME 


220.62 

221.10 

220.20 

220.70 

210.94 

219.49 


113.79 

67.03 

115.15 

66.46 

110.92 

62.66 


3 27  54 
15  5 J 7 

4 44  16 

17  0 42 

5 47  34 


10  14  46 


LAUNCH  DATE  FES  6 1969 

heliocentric  ccnjc 

RL  147.53  LAL  .00  LOt  137.03 

RP  100.73  LAP  -.50  LOP  266.26 

RC  72.672  Gl  -5.02  GP  33.99 

PLAfCTOCENTRJC  C0H1C 
C3  12.690  VHL  3.562  OLA  -3.50 
LNCH  A7MTH  LNCH  TjME  L-I  TIME 
90.00  3 10  13  2002.70 

90.00  14  16  19  4063,76 

100.00  4 29  56  1745.65 

100.00  15  39  IS  4596.12 

110.00  5 34  25  1543.74 

110.00  16  51  17  4370.79 

differential  ccrrcctichs 

TOE  -.0670  TRA  -.2667  TC3  .9415 

ROE  -.0213  RRA  .1542  RC3  1.6319 

FOE  -.7724  FRA  -.2772  FC3-6.7290 

BOE  .0711  BRA  .3001  BC3  1.0040 


VL  27.664 
VP  37.513 
ZAL  132.11 

RAl  6.59 
INJ  LAT 
-13.93 
19.69 
-14.01 
20.60 
-17.15 
23.02 

BAU  .3196 
FAU  .09064 
BSP  4204 
FSP  -1306 


CAL 

GAP 

Zap 


MIC-COURSE  EXECUTION  ACCURACr 
SC 7 067.6  SGR  1057.2  SG3  403.7 
RRT  .7391  RRF  -.9391  RTF  -.7638 
SOB  1367.7  R23  -.1 614  R13  -.9309 
SGI  1279.6  SG2  402.9  THA  52.53 

FLIGHT  TIME  104.00 

OISTANCE  287.101 
-4.36  A7L  90.75  HCA  I2i 


CPA  43.43  RAP 
PO  CST  TIM  INJ 
1470.4 
4199.3 
1210.0 
3934.8 
1001  .0 
3716.6 
ORBIT  CETERHINA 
ST  170,1  SR 
CRT  .2403  CRS 
LSA  433.8  MSA 
ELI  105.3  El2 


20.94  ECC  1 .2103 
2 LAT  INJ  2 LONG 
25.48 


32.48 
34 .92 
13.19 
15.64 
15.06 
17.53 


199.46 

5.97 

179.67 

349.03 

162.06 


TION  ACCURACY 
WI  ,9  S5  398.5 
-.7157  CST  -.7607 
138.9  SSA  56.2 
132.5  AlF  23.20 


RAO  6567.5 
INJ  LONG 
20.50 
210.76 
9.16 
190.70 
352.53 
172.43 


VEL  11.579  PTH  2.02 
INJ  RT  ASC  INJ  A/MTH 


220.50 
221.70 
220.07 
221 .32 
210.77 
220.16 


114.90 

69.23 

116.27 

67.05 

120.03 

64.01 


arrival 

cate 

ma  r 

21  1969 

SMA 

128.36 

ECC 

.16720 

INC 

.7509 

V] 

30.201 

TAP 

331 .93 

RCA 

106.90 

APO 

149.82 

V2 

34.053 

ETE 

50.55 

ZAC 

117.71 

ETC 

139.04 

CLP 

-42.34 

VHP 

4.459 

CPA 

45.54 

RAP 

26.21 

ECC 

1 .2088 

INJ 

i TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3 

43  56 

1402.8 

- 

10.46 

21  .54 

15  37.23 

4 59  1 

16  55  54 
6 0 9 

4 


10 


0 


MID-COURSE  EXECUTION  ACCURACY 
SGT  004.1  SGR  1109.4  SG3  429.7 
RRT  .7077  RRF  -.9540  RTF  -.7224 
SOB  1435.7  R23  -.1374  R13  -.94 64 
SGJ  1344.9  SG2  502.4  THA  59.79 


4263.8 
1145.7 
3996.1 
943.7 
3770  .8 


16.69 

-11.16 

17.42 

-13.03 

19.34 


203.37 
2.26 
183.35 
345  .04 
165 .23 


ORBIT  DETERMINATION  ACCURACY 


ST 

170.0 

SR 

89, 

.2 

SS 

404.6 

CRT 

- . 3408 

CRS 

-.2463 

CST 

“.7005 

LSA 

500.2 

MSA 

137. 

.9 

SSA 

49.4 

Eli 

173.6 

EL2 

82, 

■ 1 

ALF 

166.08 

LAUNCH  CATE  FEB  6 3969 


flight  time  106.00 


ARRIVAL  CATE  M A V 23  3 969 


HELIOCENTRIC  CONIC 
RL  M7.53  LAL  .00  LQL  3 37.03 

RP  108 . 76  LAP  -.77  LOP  269.42 

RC  74.919  GL  -0.08  GP  36.94 

plane tocentric  conic 

C3  12.662  VHL  3.558  CLA  -5.75 

LNCH  A/MTH 

90.00 

90.00 
100.00 
100.00 
110.00 
1 10.00 

DIFFERENTIAL  CORRECTIONS 
TOE  - .0635  TRA  -.2734  TC3  .0030 

ROE  .0427  RRA  .1536  RC3  1.0440 

FD£  -.9473  FRA  -.2619  FC3-6 .9988 

BOE  .0765  BRA  .3136  BC3  2.0123 

LAUNCH  DATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  La  137.03 

RP  100.70  LAP  -.95  LOP  272.59 

RC  77.194  GL  -10.55  GP  40.07 

Plane TOCENTRIC  CONIC 


OISTANCE  293.654 

VL  27.7 02  GAL  -4.37  A/L  91.04  HCA  132.39  SMA  120,62  ECC  .16521  INC  1 .0360  V3  30.203 

VP  37.533  GAP  -3.41  A/P  09,30  TAL  203.12  TAP  335.51  RCA  107,37  APO  340.07  V2  34.044 

ZAl  132.33  ZAP  56,74  ETS  333,89  ZAC  130.62  ETE  56.22  ZAC  114.99  ETC  139.84  CLP  -46.66 

RAL  7.05  RAD  6567.5  VEL  11.570  PTH  “2.02  VHP  4.355  CPA  47.66  RAP  22.91  ECC  J .2084 


LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 

29 

3 

1931 .74 

-11.05 

24.31 

220.74 

115.90 

4 115 

1331 .7 

-6.27 

17.46 

14 

1 

1 1 

4933.85 

21  .32 

215.26 

222.70 

70.91 

15  23  25 

4333.9 

10.52 

207.70 

4 

47 

40 

1670.11 

-12.74 

5.21 

220.29 

117.27 

5 15  39 

1070.1 

-0,90 

358.43 

15 

25 

15 

4662.71 

22.25 

194.96 

222.34 

69.51 

It  42  58 

4062 . 7 

19.26 

107.44 

5 

49 

41 

1403.96 

-15.08 

349.13 

218.95 

121.05 

6 14  25 

804  .0 

“10.05 

342.57 

16 

39 

44 

4429.64 

24.73 

176.15 

221 .22 

65.61 

17  53  33 

3829.6 

21  .23 

160.75 

BAU  . 3406 
FAU  .10236 
BSP  4576 
FSP  -1388 


VL  27.733 
VP  37.548 
ZAL  132.28 


GAL 

GAP 

ZAP 


MIO-CCURSC  EXECUTION  ACCURACY 
SGT  730.4  SGR  1330.0  SG3 
RRT  .6400  RRF  -.9652  RTF 
SG6  1524.4  R23  -.1047  Rl 3 
SGI  W33.3  SG2  518.8  THA 

FLIGHT  TIME  100.00 

DISTANCE  300.101 
-4.37  A/L  91.35  HCA  135. j 
-2.91  A7P  89.03  TAL  203.' 


ORBIT  DETERMINATION  ACCURACY 


C3  12.707 

VHL  3.565 

OLA  -8.15 

RAL  7.74 

RAO  6567.5 

VEL  11.500 

LNCH  A/MTH 

LNCH  TIME 

t-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 50  25 

1056.01 

-9.57 

19.93 

221.39 

90.00 

13  45  24 

mt  ao 

22.95 

220.33 

224.14 

100.00 

5 7 47 

1606.30 

'10.46 

1 .09 

220.91 

100.00 

15  10  41 

4736.04 

23.92 

199. T7 

223.00 

110.00 

6 7 2 

1420.70 

-12.83 

345.62 

219.52 

11 0.00 

16  27  55 

4494.33 

26.40 

100.56 

222.74 

DIFFERENTIAL  corrections 
TOE  -.0703  TRA  -.2841  TC3  ,6250  BAU  .3647 

ROE  .1104  RRA  .1465  RC5  2.0539  FAU  .10424 

FOE' I .1236  FRA  -.2220  FC3-7.1021  BSP  4092 

BOE  .1317  BRA  .3197  BC3  2.W69  F$P  -1438 


INJ  A/MTH 
116.70 
72.95 
118.16 
71.51 
121 .96 
67.55 


451  .6 

ST 

160.4 

SR 

100.8 

SS 

578.7 

.6565 

CRT 

-.0060 

CRS 

.7108 

CST 

-.6571 

-.9603 

LSA 

595.2 

M5A 

138.0 

SSA 

41  .4 

67.37 

ELI 

195.8 

EL2 

43.3 

ALF 

140.47 

ARRIVAL 

CATE 

MA  Y 

25  1969 

SMA  128.04 

ECC 

.16353 

INC 

1 .3530 

VI 

30.201 

* TAP  330.90 

RCA 

107.77 

APO 

149.90 

V2 

34.035 

si 

£ 

UJ 

ZAC 

112.04 

ETC 

140.15 

CLP 

-51 .25 

VHP  4.293 

DPA 

49.76 

RAP 

19.03 

ECC 

1 .2091 

1 INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4 21  19 

1256.0 

-5.90 

13.17 

MID-COURSE  t^CUTlOH  ACCURACY 
SGT  651.3  SGR  1495.6  SG3  465.5 
RRT  .5351  RRT  -.9734  RTF  -.5374 
SCB  1631.3  R23  -.0701  R13  -.9710 
SGI  1541.5  SG2  533.8  THA  75.05 


15  0 55 

5 34  33 

16  29  37 

6 30  43 

17  42  49 


4411.1  20.40  212.59 

1006.3  -6.62  354.42 

4136.0  21.17  192.05 

820.8  -0.52  339.18 

3094.3  23.20  172.73 

ORBIT  DETERMINATION  ACCURACY 

ST  179.2  SR  207.9  SS  673.4 

CRT  -.0266  CRS  .9405  CST  -.6672 

LSA  712.9  MSA  139.4  SSA  34.0 

ELI  262.6  EL2  79.0  AlF  129.88 


1564 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  1 VOL  4 1968-69  ' 


launch  cate  rce  6 1969 

HE  l I OC£  N Tff  IC  CCNIC 
f ?l  M7.53  lAL  .00  LOL  137.03 

pp  108.81  LAP  -1.13  L OP  275.76 

RC  79.493  Cl  -13.30  CP  45. 32 

PLANE TOCENTRIC  CONIC 
C3  12. 84?  VHL  3.584  CLA  -10.74 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  4 14  52  1773.94 

90.00  13  28  26  5097.71 

100.00  5 30  51  15 28.82 

100.00  14  55  8 4818.06 

110.00  6 Z 6 56  1353.20 

110.00  16  15  33  4566.44 

DIFFERENTIAL  CCRREC  T IONS 
TOE  -.0896  tra  -.2956  TC3  .4124 
RCE  .2089  RRA  .1320  RC3  2.2499 
FCE-J.2996  FRA  -.1616  FC3-7.0173 
BCE  .2273  ORA  .3237  6C3  2.2874 


flight  time  110.00 


ARRIVAL  CATE  mat  27  1969 


CISTANCE  306.521  ^ 

VL  27  757  cal  -4.36  A7L  9l.7l  HCA  138.71  SMA  129.01  ECC  .16210  INC  1.7068  VI  30.201 

VP  37  559  CAP  -2.44  A7P  88.72  TAl  203.63  TAP  342.34  RCA  108.09  APO  M9.92  V2  34.827 

7At  1 31  95  7AP  66.06  E TS  338 .87  7AE  1 35.03  ETE  68.12  ZAC  108.90  ETC  1 40.79  ClP  -56.10 


RAl  8.69 
INJ  LAT 
-7.01 
24.56 
-7.94 
25.58 
-10.37 
28.26 

6AU  .3927 
FAU  .10409 
BSP  5287 
FSP  -1463 


RAC  6567.' 
INJ  LONG 
J 5 .25 
226.17 
356.72 
205.30 
34] .93 
185.21 
MIC- 
SGT 
RRT 

see 

SGI 


VEl  13.586  PTH 
INJ  RT  ASC  INJ 


222.50 

226.08 

222-00 

225.78 
220.54 

224.79 


2.03  VHP  4 .£77 
A7MTH  INJ  TIME 

4 44  26 
14  53  24 

5 56  20 

16  15  26 

6 49  29 

17  31  39 


117.50 

75.45 

118.91 

73.97 

122.76 

69.92 


CPA  51  .80  RAP 
PC  CST  TIM  I N J 
1173.9 
4497.7 
928  .8 

4218.3 
753.2 

3966.4 


14.55  ECC  1 .21 1 3 
2 LAT  INJ  2 LONG 
8.56 


-3.28 
22.32 
-4  .02 
23.13 
-5.98 
25.26 


218 .21 
350.13 
197.35 
335.59 
177.31 


COURSE  EXECUTION  ACCURACY 
582.4  SGR  1660.7  SG3  470.7 
.3364  RRf  -.9793  RTF  -.3348 
1759.9  R23  -.0364  R13  -.9787 
1673.6  SC2  544.3  THA  82.47 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.83  LAP  -1.30  LOP  278.92 

RC  81.813  GL  -16.35  GP  46.68 

PLANE TOCENTRIC  CONIC 
C3  13.094  VHL  3.619  CLA  -13.55 
LNCH  TIME  L-I  TIME 

4 43  30  1683.20 

13  9 33  5196.82 

5 57  44  1443.69 

14  38  0 491  1 .56 

6 50  1 1279.96 

16  2 13  4648.06 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1245  TRA  -.3053  TC3  .3731 

RCE  .3176  RRA  .1087  RC3  2.4204 

FOE- 1.4 700  FRA  -.0846  FC3-6.7306 
6CE  .3411  0RA  .3241  6C3  2.4265 

LAUNCH  CATE  FEB  6 1969 
HELIOCENTRIC  CON  I C 


LNCH  AZ^TH 
90.00 
90.00 
1 00.00 
1 00.00 
110.00 
110.00 


VL  27 . 776 
VP  37.566 
7Al  131.28 

RAL  9.91 
INJ  LAT 
-4.13 
26.08 
-5.11 
27.17 
-7.64 
30.04 

0AU  .4248 
FAU  .10180 
BSP  5784 
FSP  -1462 


GAL 

GAP 

7AP 


FLIGHT  TIME  112.00 
CISTANCE  312.914 

-4.34  A7L  92. M HCA  141.87  SMA  129.14 

-1.98  A7P  88.34  TAL  203.74  TAP  345.61 

70.70  ETS  341.91  7AE  132.61  ETE  74 .08 


RAC  6567. 
INJ  LONG 
10.13 
233.03 
351 .99 
211 .78 
338.01 
190.90 
MIC- 
SGT 
RRT 
SG6 
SGI 


5 VEL  3 1.597  PTH  2.03  VHP  4.313 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


224.19 

228.62 

223.65 

228.36 

222.09 

227.48 


H8. 04 
78.56 
119.49 
77.03 
123.42 
72.86 


5 11  33 

14  36  10 

6 21  48 

15  59  52 

7 il  21 
1 7 19  41 


ST 

203.5 

SR 

34  3.7 

SS 

770.5 

CRT 

-.8109 

CRS 

.9862 

CST 

-.7250 

ISA 

855.7 

MSA 

141  .6 

SSA 

27.5 

Eli 

385.0 

El2 

106.3 

AlF 

117.97 

arrival 

CATE 

MAT 

29  1969 

ECC 

.16091 

INC 

2.1079 

VI 

30.201 

RCA 

108.36 

APO 

349.9? 

V? 

34 .820 

ZAC 

105.63 

ETC 

3 4]  .76 

CLP 

-61  .19 

CPA 

53.73 

RAP 

9.48 

ECC 

1 .21  55 

PC 

CST  TIM 

INJ 

? LAT 

INJ 

2 LONG 

1083.2 

-.35 

3.50 

■COURSE  EXECUTION  ACCURACV 
549.4  SGR  1830.9  SG3  466.6 
.0321  RRF  -.9837  RTF  -.0279 
3911.6  R23  -.0068  R1 3 -.9837 
1831 .0  SG2  549.1  THA  89.39 


4596.8 
843.7 
431 1 .6 
680.0 
4048 .1 


24  .24 
-1.15 
25.11 
-3.20 
27.40 


224 .84 
345.45 
203.59 
331 .74 
1 82 . 70 


ORB I T CETERMINA TION  ACCURACY 


RL 

147 

.53 

LAL 

.00 

LOL 

137, 

.03 

VL 

27, 

,790 

GAL 

RP 

108 

.85 

LAP 

-1  .47 

LOP 

282, 

.08 

VP 

37, 

.570 

GAP 

RC 

84  . 

153 

GL 

-19.76 

GP 

50 

.1? 

7Al 

130.23 

7AP 

PLANE  TOCENTRIC 

CONIC 

C 3 

13. 

507 

vhl 

3.675 

CLA 

-16 

.63 

RAL 

] ; 

1 .45 

RAC 

flight  time  114.00 
CISTANCE  319.280 

-4.31  A7l  92.57  HCA  145.02  SMA  129.23 
-1.54  A7P  87.89  TAl  203.74  TAP  348.77 
75.18  ETS  345.38  7AE  129.80  ETE  79.92 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
I 10.00 
1 10.00 


LNCH  TIME 

5 17  48 
12  47  33 

6 29  44 

14  18  17 

7 17  12 

15  47  18 


L-I  TIME 
1 580.20 
531  3.28 
1348.06 
5020.65 
1199.35 
4742.  J3 


differential  corrections 
TCE  -.1822  TRA  -.3123  TC3 
RCE  .4434  RRA 
FCE- 1 .6164  FRA 
BCE  .4794  BRA 


.0891 
.0709  RC3  2.5370 
.0139  FC3-6.2092 
.3203  6C3  2.5385 


INJ  LAT 
-.82 
27.39 
-1  .89 
28.60 
-4.60 
31  .73 

8AU  .4584 
FAU  .09687 
BSP  6299 
FSP  -1417 


INJ  LONG 
4.38 
24J  .30 
346.72 
219.58 
333.75 
197.70 
MIC- 
SGT 
RRT 
SGB 
SGI 


VEL  11.614  PTH  2.04  VHP  4,406 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
226.60  118.31  5 44  8 

231 .87  82.51  1416  6 

226.01  119.84  6 52  12 

231 .67  80.90  15  41  58 

224.32  123.91  7 37  12 

230.94  76.56  17  6 20 

COURSE  EXECUTION  ACCURACV 
585.8  SGR  1992.1  SG3  450.4 
-.3232  RRF  -.9869  RTF  .3286 
2076.4  R23  .0179  R13  -.9868 

2001 .8  SG2  551  .7  THA  95.88 


LAUNCH  CATE  FE0  6 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.53 

LAL 

.00 

LOL 

137, 

.03 

VL 

27. 

799 

GAL 

RP 

108 

.87 

LAP 

-1  .64 

LCP 

285 

.25 

VP 

37, 

571 

GAP 

RC 

86. 

508 

GL 

-23.56 

GP 

53 

.61 

7AL 

128 

.75 

ZAP 

PLANE  TOCENTRIC  COUC 
C3  14.149  VHL  3.762  CLA 


-39.97 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  6 0 27  1458.34 

90.00  12  20  6 5455.52 

100.00  792  1237.03 

100-00  13  54  13  5352.06 

110.00  7 49  54  1108.95 

130.00  15  29  50  4852-91 

CIFFERENTIAL  corrections 

TCE  -.2673  tra  -.3111  TC3  -.3534 

RCE  .5926  RRA  .0193  RC3  2.5882 

FCE -1.7408  FRA  .1191  FC3-5.4979 

BCE  -6501  BRA  .3117  6C3  2.6122 


RAL  13.36 
INJ  LAT 
3.11 
28.22 
1 .88 
29.63 
-I  . 15 
33.18 

BAU  .4941 
FAU  .08986 
BSP  6903 
FSP  -1345 


FLIGHT  TIME  116.00 
DISTANCE  325.619 

-4.27  A/L  93.11  HCA  148.18  SMA  129.30 
-3.12  A7P  87.36  TAl  203.65  TAP  351.83 
79.43  ETS  349.29  7AE  126.63  ETE  85.56 


RAC  6567.6  VEl  11.642  PTH  2.04  VHP  4.566 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


357.58 

251 .62 

340.63 
229.20 
329.02 
206.01 


229.98 
235.90 
229.30 
235 .81 
227.41 
235.34 


118.16 
87.61 
119.84 
85.86 
124.17 
81  .27 


6 24  45 

13  51  2 

7 29  39 

15  20  5 

8 8 23 

16  50  43 


MID-COURSE  EXECUTION  ACCORACy 
SGT  700.5  SGR  2146.3  SG3  424.8 

RRT  -.5992  RRF  -.9893  RTF  .6044 

SGB  2257.8  R2 3 .0373  R13  -.9887 

SGI  2189.8  SG2  549.7  THA  HU  .82 


ST 

247.3 

SR 

508 . 3 

SS 

869.1 

CRT 

-.8502 

CRS 

.9954 

CST 

-.8054 

LSA 

1026.5 

MSA 

144.1 

SSA 

22.1 

ELI 

552.5 

El? 

119.8 

ALF 

! 1 3.65 

ARR 

I VAL 

Cate 

MAT 

31  1969 

ECC 

.15993 

INC 

2.569? 

VI 

30 . 20 1 

RCA 

108.57 

APO 

14  9. 90 

V? 

34  .81  3 

7AC 

102.29 

ETC 

143.07 

ClP 

66.50 

CPA 

55.53 

RAP 

3.86 

ECC 

1.2223 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

? LONG 

980.2 

2.97 

357.75 

* 

171 3.3 

26.0  7 

232.88 

748 .1 

2.10 

340.20 

4420.7 

27.04 

?11  .1? 

599.4 

-.12 

327.54 

*142.1 

29.55 

189.17 

ORBIT  CETERMINA 

i T ION  ACCURACV 

ST 

322.4 

SR 

694 . 4 

SS 

960.7 

CRT 

-.9013 

CRS 

.9983 

CST 

-.8789 

LSA 

1219.4 

MSA 

147.4 

SSA 

17.7 

ELI 

754.7 

El? 

128.5 

AlF 

31  3.43 

ARRIVAL  CATE 

JUN 

2 1969 

ECC 

.15913 

INC 

3.1093 

VI 

3^.201 

RCA 

108.72 

APO 

149.87 

V? 

34  .807 

7AC 

98.95 

ETC 

14  4. 70 

CLP  ' 7 | .99 

CPA 

57.19 

RAP 

357.73 

ECC 

: 1 .2329 

PO 

CST  TIM 

INJ  2 LAT 

IN. 

1 z LONG 

858.3 

6.85 

350.90 

4855.5 

27.59 

243.01 

637.0 

5.83 

334 .08 

4552.1 

28.74 

220.51 

508 . 9 

3.34 

322.8? 

4?52.9 

31  .62 

197.1 3 

ORBIT  CB  TERM INA  T ION  ACCURACV 

ST 

434  .5 

SR 

904.5 

SS 

1047.5 

CRT 

-.9400 

CRS 

.9993 

CS 1 

r -.9293 

L5A  144Z. 7 MSA 
ELI  994.3  El? 


1 50 . 3 SSA  14.1 
1 34  .8  AlF  114.  70 


1565 


J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATC  FE6  6 1 969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUN  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  531.93? 

R L 147.53  LAL  .00  LOL  137.03  VL  27.803  GAL  -4.??  A7L  93.75  HCA  J51.3?  SMA  1?9.33  ECC  .15850  INC  3.7544  VI  30.701 

ffP  108.89  LAP  -1.80  LOP  788.41  VP  37.569  CAP  -.7]  A 7P  86. 7j  TAL  703.46  TAP  354.79  RCA  J08.83  APO  149.82  V2  34.802 

RC  88.877  GL  -27.87  GP  57. 16  7Al  176.80  7AP  83.37  ETS  353.66  7AE  173.17  ETC  90.97  7AC  95.64  ETC  146.64  ClP  -77  67 

planetocentric  CONIC 

C3  15.135  VHL  3.890  CLA  -73.65  PAL  15.70  RAC  6567.6  VEL  1 1.684  PTH  2-05  VHP  4.808  CPA  58 . 70  RAP  351.12  ECC  1.2491 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 57  31  1301.57  8.08  348.74  234.80  117.23  7 19  12  70 1 .6  11  .67  34J. 90 

90.00  J1  41  46  5642.23  28.00  265.25  240.70  94.43  13  15  48  5042.2  28.32  256.60 

100.00  7 59  56  1100.06  6.48  333.07  233.93  119.24  8 18  16  500.1  10.33  326.40 

100.00  1322  1 5318.97  29.81  241.59  240.82  92.37  14  50  40  4719.0  29.82  232*79 

110.00  8 30  23  1004.59  2.84  323.58  231 .68  124.08  8 47  8 404.6  7.29  3J7.32 

120.00  15  8 4 4987.2J  34 .09  216.38  240.81  87.34  16  31  II  4387.2  33.35  207.22 

DIFFERENTIAL  CORRECTIONS  MJC-CCURSE  EXECUTION  ACCURACY  ORE  I T CETERMINATICN  ACCURACY 

TCE  -.3901  TRA  -.2981  TC3  -.6033  6AU  .5285  SGT  883.2  SOR  2277.0  SG3  388.9  ST  592.4  5R  1127.5  SS  1119.4 

ROE  .7643  RRA  -.0536  RC3  2.541  5 FAU  .08064  RRT  -.7626  RRF  -.9911  RTF  .7674  CRT  -.9639  CRS  .9997  CST  - .9590 

FCE'l .8266  FRA  .2332  FC3'A.6128  BSP  7492  SGB  2442.3  R23  .0534  RI 3 -.9898  L5A  1688.6  MSA  153.7  SS A 11. l 

BCE  .8581  BRA  .3028  6C3  2.6121  FSP  -1234  SCI  2380.4  SG2  546.6  THA  107.43  ELI  1265.9  El2  140.5  AlF  117.22 

LAUNCH  CATE  FE6  6 1 969  FLIGHT  TIME  120.00  ARRIVAL  CATE  JUN  6 1969 


HELIOCENTRIC  CONIC  CISTANCE  338.216 

RL  147.53  LAL  .00  LOL  137.03  VL  27.803  GAL  -4,16  A7L  94,54  HCA  154.47  SMA  129.33  ECC  .15801  INC  4.5433  VJ  30  201 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.564  GAP  -.32  A7P  85.90  TAL  203.18  TAP  357,65  RCA  108.89  APO  149.76  V2  34.797 

RC  91  .256  GL  -32.56  GP  60.80  7Al  124.32  7AP  86.77  £TS  358.51  7AE  119.32  ETE  96.19  7AC  92.41  ETC  348.90  CLP  -83.38 

PLANETOCENTRIC  CONIC 


C3  16.655  VHL  4.083  CLA  -27.66  RAl  18.58  RAD  6567.7  VEL  1 1 .749  PtH  2.07  VHP  5.152  CPA  60.08  RAP  344  .02  ECC  1.274] 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  AS C INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  8 37  47  1023.18  16.27  332.40  242.4?  113.50  8 54  50  425.2  19.31  325.04 

90.00  iO  24  26  676.00  24.21  310.07  245.39  105.15  30  35  42  76. p 26.06  301.89 

100.00  9 15  49  900.24  12.94  321  .75  240.80  117.18  9 30  49  300.2  16.48  314.75 

100.00  12  29  5 5562.20  27.79  259.35  246.33  101.48  14  3 48  4962.2  29.09  250.79 

110.00  9 23  13  876.99  7.67  316.86  237.67  123.41  9 37  50  277.0  12.01  310.46 

110.00  14  38  11  5158.22  33.83  229.71  247.36  95.21  16  4 9 4558.2  34.18  220.49 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  CE  TERMINA  TION  ACCURACY 


TCE  -.5619  TRA  -.2648  TC3  -.8087  0AU  .5612  SGT  H1J  .0  SCR  2365.0  SG3  346.1  ST  799 . 3 SR  1 358.2  SS  1174.7 

RCE  .9652  RRA  -.1492  RC3  2.3870  FAU  .06999  RRT  -.8513  RRE  -.9925  RTF  .8559  CRT  -.9778  CRS  .9999  CST  -.9759 

FOE-1.8751  ERA  ,3426  FC3-3.6381  0$P  8109  SGB  2631 .0  R23  .0658  RJ 3 -.9906  LSA  1959.3  MSA  156.5  SSA  8.8 

BCE  1.1168  BRA  .3040  BC3  2.5202  ESP  -1101  SCI  2575.0  SG2  539.8  THA  112.68  E U 1569.2  El2  J45.1  AlF  120  19 


LAUNCH  CATE  F EC  6 1 969  FLIGHT  TIME  122.00  ARRIVAL  CATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  344.472 

Rl  147.53  LAL  .00  LOL  137.03  VL  27.799  gal  -4.09  A7L  95.54  HCA  157.6(1  5MA  129.30  ECC  .15765  INC  5.5366  VI  30.201 

RP  108.92  LAP  -2.11  LOP  294.73  VP  37.558  GAP  .06  A7P  84.88  TAl  202.81  tap  .4J  RCA  108.92  APO  H9.68  V2  34.793 

RC  93.644  GL  -37.80  GP  64.56  7Al  121.27  7AP  89.69  ETS  3.89  7A£  115.22  ETE  101.31  7AC  89.25  ETC  151.54  ClP  -89.28 

PLANETOCENTRIC  CONIC 

C3  19.050  VHL  4.365  CLA  -31.98  RAl  22. 11  RAC  6567.8  VEL  13.850  PTH  2.10  VHP  5,633  CPA  61.35  RAP  336.32  ECC  1.3135 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

JNJ  2 LAT 

INJ  2 LONG 

74  .47 

7 

43 

59 

1269.22 

22.34 

353.36 

250.93 

3 1 3 . 50 

8 

5 

8 

669.2 

25.33 

345.66 

105.53 

1 1 

46 

23 

5780.53 

22.36 

273.75 

250.93 

113.49 

13 

22 

43 

5180.5 

25.34 

266 .05 

74.47 

7 

43 

59 

1269.22 

22.34 

353.36 

250.93 

113.50 

8 

5 

8 

669.2 

25.33 

345 .66 

105.53 

1 1 

46 

23 

5780.53 

22.36 

273.75 

250.93 

1 13.49 

13 

22 

43 

5180.5 

25.34 

266.05 

1 10.00 

10 

42 

25 

690.97 

14,47 

306.74 

2 46.63 

121.31 

10 

53 

56 

91  .0 

18.51 

299.96 

1 10 .00 

13 

47 

7 

5406.77 

30.7} 

248.38 

254.26 

105.81 

15 

17 

14 

4806.8 

32.5  7 

239.65 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TCE  -.8013  TRA  -.2002  TC3'-.9407  8AU  .5893  SGT  1369.9  SGR  2462-0  SO 3 298.5  ST  1056.2  SR  1579.8  SS  1206.3 

RCE  1.1988  RRA  -.2740  RC3  2 . 11 39  FAU  .05840  RRT  -.9011  RRT  -.9937  RTF  .9060  CRT  -.9857  CRS  1.0000  CST  -.9854 

FOE- 1 .8810  FRA  .4425  FC3-2.6537  BSP  8725  SGB  2817.5  R2J  .0750  Rl 3 -.9912  LSA  2245.3  MSA  158.1  5SA  6.8 

DDE  1.4419  BRA  .3394  SC 3 2.3138  FSP  -951  SGI  2 767.5  SG2  528.5  THA  117.73  Ell  1894.6  El2  148.3  Alf  123.62 

LAUNCH  CATE  FEB  6 1969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUN  JO  1969 


HELIOCENTRIC  CONIC 

RL  1 4 7.53  LAl  .00  La  137.03  VL  27.792 

RP  108.93  LAP  -2.25  LOP  297.89  VP  37.549 

RC  96.038  CL  -43.50  GP  68.55  7Al  117.65 

PLANETOCENTRIC  CONIC 


C3  22.972 

VHL 

4 

.793 

0 

r 

36.52 

RAl  26.44 

LNCH 

A7M  TH 

LNCH 

TIME 

L-I 

TIME 

INJ  LAT 

65 

,91 

7 

9 

40 

1471 

.54 

23.85 

134 

.09 

12 

55 

17 

5667 

.99 

23.87 

65 

.91 

7 

9 

40 

1473 

.54 

23.85 

1 14 

.09 

12 

55 

17 

5667 

.99 

23.87 

65 

.91 

7 

9 

40 

1471 

.54 

23.85 

114 

.09 

12 

55 

17 

5667 

,99 

23.87 

DIFFERENTIAL  CORRECTIONS 


TCE -1.1 398  tra  - .0860  TC3  -.9750  SAU  .6099 

RCE  1.4689  RRA  -.4344  RC3  1 . 7300  FAU  .04650 

FCE'l. 8442  FRA  .5263  FC3-1.7524  BSP  9336 

BCE  1 .8592  BRA  .4428  6C3  1.9858  FSP  -793 


CISTANCE  350.696 

GAL  -4.01  A7L  96.83  HCA  160.73  SMA 

GAP  .42  A7P  83.55  TAl  202.34  tap 

7AP  92.00  ETS  9.95  7 AC  110.81  ETE 

RAC  6567.9  VEL  12.015  PTH  2.14  VHP 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  IN 

9.95  259.76  118.51  7 

265.78  259.77  118.50  14 

9.95  259.76  118.51  7 

265.78  259.77  118.50  14 

9.95  259.76  118.51  7 

265.78  259.77  118.50  14 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  1657.2  SGR  2500.2  SG3  248.8 
RRT  -.9316  RRF  -.9947  RTF  .9373 
SGB  2999.6  R23  .0807  R] 3 -.9919 

SGI  2956.0  SG2  509.6  tha  122.79 


129.25  ECC  .15740  INC  6.8340  vi  30.?Uj 

3.08  RCA  108.91  APO  149.59  V7  34.789 

106.54  7 AC  86.14  ETC  154.75  ClP  -95.47 

6.309  CPA  62.48  RAP  327.81  ECC  1.3781 
TIME  PO  CST  T ; M INJ  2 LAT  INJ  r LONG 
34  II  8 7 j . 5 27.46  2.44 

29  4 5 5068 .0  27.48  258.27 

341]  87J.5  27.46  2.44 

29  45  5068.0  27.48  258.27 

34  1 1 87]  .5  27.46  2.44 

29  45  5068.0  27.48  258.27 

ORBIT  DETERMINATION  ACCURACY 
ST  J 363.4  SR  1767.4  SS  1208.8 

CRT  -.9905  CRS  1.0000  CST  ,991'i 

LSA  2533.5  MSA  J57.4  55A  5.3 

ft!  2227.:  (l?  349.1  AlF  127.58 


1 566 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  re G 6 1969 


HEL  I- 

■xentric 

CONIC 

RL 

147.53 

LAL 

.00 

LOL 

137.03 

VL 

27. 

782 

GAL 

RP 

108 .94 

LAP 

-2.39 

LOP 

301 .05 

VP 

37. 

539 

GAP 

RC 

98 . 4 36 

GL 

-49.51 

GP 

72.86 

7AL 

113 

.52 

7AP 

planetocentric  < 

CONIC 

C3 

29.772 

VHL 

5.456 

CLA 

-41  .06 

ral 

31 

.76 

RAC 

FurCHT  TIME  1 26.00 
DISTANCE  356.886 

-3.91  A7L  98.61  HCA  163.85  SMA  179.18 

.77  A7P  81.72  TAl  201.79  TAP  5.64 

93.62  E TS  17.12  7AE  106.02  ETC  112.42 


ARRIVAL  DATE  jUN  1?  1969 


ECC  .15726  INC  8.6107  VJ  30.201 
RC A 108.86  APO  M9.4 9 V2  34.787 
7AC  83.02  ETC  159.01  ClP-102.37 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 
58.92  6 57  0 1633.04 

121  .08  13  50  22  5634 .80 

58.92  6 57  0 1633.04 

121 .08  13  50  22  5634.80 

58.92  6 57  0 1633.04 

121 .08  13  50  22  5634 .80 

DIFFERENTIAL  corrections 
TCE-1.6340  TRA  .1156  TC3  -.8983 
RCE  1.7676  RRA  -.6399  RC3  1 .2622 
FCC-1. 7660  FRA  .5934  FC3-1.0136 
DDE  2.4072  BRA  .6503  BC3  1.54 91 

LAUNCH  CATE  FE6  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 
RP  108.94  LAP  -2.52  LOP  304.22 
RC  100.837  CL  -55.57  OP  77.66 
planetocentric  CONIC 
C3  42.621  VHL  6.528 
LNCH  A7MTH  LNCH  TIME 
53.10  6 59  4 

126.90  14  39  39 

53.10  6 59  4 

126.90  14  39  39 

53.10  6 59  4 

126.90  14  39  39 

DIFFERENTIAL  CORRECTIONS 
TCE-2.4075  TRA  .4951  TC3  -.7179 
RCE  2.0299  RRA  -.8884  RC3  .7574 
FDE-1  .6544  FRA  .6498  FC3  -.4846 
BCE  3.1491  BRA  1.0171  BC3  1.0435 


INJ  LAT 

24.11 

24.12 

24.11 

24.12 

24.11 

24.12 

BAU  .6166 
FAU  .03486 
BSP  9934 
FSP  -638 


VL  27.769  CAL 
VP  37.528  GAP 
7Al  108.98  7AP 


INJ  LONG 
23.53 
263.19 
23.53 
263.19 
23.53 
263.19 


INJ  RT  ASC 

270.84 

270.85 

270.84 

270.85 

270.84 

270.85 


3TH  2.21 
INJ  A7MTH 
124 .31 

124.30 

124.31 

124.30 

12 4.31 
124.30 


VHP  7.287 
INJ  TIME 
7 24  1 3 
15  24  17 
7 24  1 3 
15  24  17 
7 24  1 3 
15  24  17 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  1982.5  SCR  2477.2  SG3  199.8 
RRT  -.9526  RRF  -.9956  RTF  .9597 
SOB  3172.9  R23  .0818  R1 3 -.9929 

SCI  3136.9  SC2  476.5  THA  128.37 

FLJCHT  TIME  128.00 

DISTANCE  363.032 

-3.80  A7L  101.21  HCA  166.94  SMA  129.09 

1.09  A7P  79.08  TAL  201.14  TAP  8.08 

94.50  ETS  26.74  7AE  100.67  ETE  120.40 


DPA  63.39  RAP 
PC  CST  TIM  INJ 
1033.0 
5034.8 
1033.0 
5034 .8 
1033.0 
5034  .8 
ORBIT  DETERMINA 
ST  17J6.8  SR 
CRT  -.9934  CRS 
LSA  2798.3  MSA 
ELI  2538.6  EL2 


318.15  ECC  1 .4900 
2 LAT  INJ  2 LONG 
28 . 4 3 16.43 

28.44  256.10 

28.43  16.43 

28.44  256.10 

28.43  16.43 

28.44  256.10 


T ION  ACCURACV 
1875.7  SS  1178.1 
.9999  CST  -.9945 
152.3  SSA  4 .0 
145.5  AlF  132.45 


CLA  -45.25 

RAL  38.20 

RAD  6568.6 

VEL  12.806 

PTH  2.33 

VHP 

8. 112 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

1787.00 

22.29 

35.73 

284.20 

130.46 

7 

28  51 

5661 .80 

22.31 

264.09 

284.21 

130.45 

16 

14  I 

1787,00 

22.29 

35.73 

284.20 

130.46 

7 

28  51 

5661 .80 

22.31 

264.09 

284.21 

130.45 

16 

14  1 

3787.00 

22.29 

35.73 

284.20 

130.46 

7 

28  51 

5661 .80 

22.31 

264 .09 

284.21 

330.45 

16 

14  1 

ARRIVAL  DATE  JUN  14  1969 


ECC  .1  573  9 INCH. 2057  VI  30-201 
RCA  108.79  APO  149.38  V2  34.785 
7AC  79.73  ETC  165.78  O.P-111.55 

OPA  63.85  RAP  306.86  ECC  1.7014 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1187.0 
5061  .8 
1187. 0 
5061  .8 
1187.0 
5061 .8 


27.34 

27.35 

27.34 

27.35 

27.34 

27.35 


29.30 
257 .66 
29.30 
257.66 
29 . 30 
257.66 


BAU  .5946 
FAU  .02386 
BSP  10439 
FSP  -489 


LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03  VL 
RP  108.95  LAP  -2.64  LCP  307.38  VP 


MID-COURSE  EXECUTION  ACCURACV 
SGT  2392.5  SCR  2319.1  SC 3 153.7 

RRT  -.9687  RRF  -.9961  RTF  .9776 

SC6  3332.0  R23  .0778  R13  -.9944 

SCI  3305.9  SC2  416.7  THA  135.92 

flight  time  130.00 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  369.113 


RC  103 .240  GL  -61 .07  GP 
PLANE TOCENTRIC  CONIC 
C3  70.281  VHL  8.383  DlA 


27.753  GAL 
37.515  GAP 
83.00  7Al  104.22  ZAP 


1 .40  A7P 
94.62  ETS 


74.86  TAL  200.37  TAP 
44.27  7AE  94.42  ETE 


ST 

2121  .2 

SR 

1812.5 

SS 

1115.9 

CRT 

-.9953 

CRS 

.9998 

CST 

-.9969 

LSA 

3001 .7 

MSA 

139.1 

SSA 

2.9 

Eli 

2786.9 

El2 

133.6 

AlF 

139.51 

ARRI VAL 

CATE 

JUN 

16  1969 

97 

ECC 

.15717 

I NCI  5.3624 

VI 

30 . 20 1 

36 

RCA 

108.70 

APO 

149.25 

V2 

34 . 784 

10 

7AC 

75.97 

ETC 

1 80 . 69 

CLP 

131  .30 

-48.44  RAL  45.64  RAD  6569.4  VEL  13.843  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

48.90 

7 13  48 

1947.66 

17.66 

46.39 

299.23 

135.88 

131.10 

15  24  19 

5747.08 

17.67 

267.57 

299.25 

135.88 

48.90 

7 13  48 

1947.66 

17.66 

46.39 

299.23 

135.88 

131.10 

15  24  19 

5747.08 

17.67 

267.57 

299.25 

135.88 

48.90 

7 13  48 

1947.66 

17.66 

46.39 

299.23 

135.88 

131.10 

15  24  19 

5747.08 

17.67 

267.57 

299.25 

135.88 

2.53  VHP  11.222 
INJ  time 


CPA  63.35  RAP  293.46  ECC  2.1566 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


7 

17 

7 

17 

7 

17 


46  16 
0 6 
46  16 
0 6 
46  16 
0 6 


1 34  7.7 
5147.J 
1 347.7 
5147.3 
1 347.7 
5147.1 


23.30 

23.32 

23.30 

23.32 

23.30 

23.32 


40.76 
261 .93 
40.76 
261 .93 
40.76 
261  .93 


differential  corrections 
TDE-3.8003  tra  1.3180  TC3  -.4631 
RDE  1.8317  RRA - 1 .0107  RC3  .2835 
FCE-1.5420  FRA  .7104  FC3  -.1701 
BCE  4.2187  BRA  3.6609  BC3  .5430 

LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 
RP  108.95  LAP  -2.75  LOP  310.54 
RC  105.643  GL  -64.69  GP  85.15 
PLANETOCENTRIC  CONIC 
C3  143.525  VHL  11.980  DLA  -49.42 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
47.65  7 39  45 

132.35  15  58  36 

47.65  7 39  45 

132.35  15  58  36 

47.65  7 39  45 

132.35  15  58  36 

DIFFERENTIAL  CORRECTIONS 
TDE-5.0766  TRA  2.8202  TC3  -.1214 
RCE -3 .0682  RRA  .8148  RC3  -.0214 
FCE' 1.5046  FRA  .8401  FC3  -.0206 
BCE  5.9317  BRA  2.9356  BC3 


MIC-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


2109.34 

600.58 

2109.34 

600.58 

2109.34 

600.58 


.1233 


BAU  .5102 

SGT  3032.0  SGR  1696.3  SG3  113.6 

ST 

2E29.2 

SR 

1 290 . 4 

SS 

1043.8 

FAU  .01381 

RRT  -.9789  RRF  -.9943  RTF 

.9918 

CRT 

-.9960 

CRS 

.9992 

CST 

-.9988 

BSP  10966 

SCB  3474.2  R23  .0667  R1 3 - 

.9962 

LSA 

3107.3 

M5A 

107.9 

SSA 

2.1 

FSP  -363 

SCI  3460.9  SG2  303.7  THA  151.05 

ElI 

2926 . 9 

El2 

103.0 

AlF 

153.91 

FLIGHT  TIME  132.00 

arrival 

cate 

JUN 

18  1969 

DISTANCE  375.072 

VL  27.734 

GAL 

-3.51  A7L  113.03  HCA  172.95 

SMA 

128 

.85 

ECC 

.15713 

InC23 .0303 

VI 

30.201 

VP  37.501 

GAP 

1.67  A7P  67.13  TAL  199.44 

TAP 

12 

.39 

RCA 

108.60 

APO 

149.09 

V2 

34 .783 

7AL  99.52 

7AP 

93.96  ETS  96.95  7AE  86.33 

ETE 

3 86 

.89 

7AC 

7]  .00 

ETC 

231 .41 

CLP 

144.76 

RAL  53.19 

RAC 

6570.6  VEL  16.274  PTH  2.85 

VHP 

15.817 

CPA 

60 . 70 

RAP 

277.65 

ECC 

3 . 36? 1 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

In  j 

1 2 LAT 

INJ 

2 LONG 

10.28 

54.21  314.24  138.61 

8 

14 

55 

1509.3 

16.23 

49.1  3 

10.30 

295.48  314.25  138.61 

16 

8 

36 

.6 

16.24 

290.40 

10.28 

54.21  314.24  138.61 

8 

14 

55 

1509.3 

16.23 

49.13 

10.30 

295.48  314.25  138.61 

16 

8 

36 

.6 

16.24 

290 . 4 0 

10.28 

54.21  314.24  138.61 

8 

14 

55 

1509.3 

16.23 

49.1  3 

10.30 

295.48  314.25  138.61 

16 

8 

36 

.6 

16.24 

290.40 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

BAU  .2366 

SGT  3205.9  SCR  1585.7  SC 3 

82.0 

ST 

2506.3 

SR 

14  78 .3 

SS 

1015.5 

FAU  .00341 

RRT  .9480  RRF  .9486  RTF 

.9992 

CRT 

• 9917 

CRS 

-.9915 

CST 

-1.0000 

BSP  11204 

SCB  3576.6  R23  -.0572  RJ 3 

.9976 

LSA 

3077.4 

MSA 

167.3 

SSA 

I .5 

FSP  -261 

SC]  3547.4  SC 2 456.1  THA 

25.58 

ELI 

2905.2 

EL? 

164  .0 

ALF 

30.43 

567 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4 1968-69 


launch  cate:  ree  e i 969 


flight  time  134.no 


arrival  cate  .un  i-jeo 


HELIOCENTRIC  CONIC 

Rl  147.53  LAt  .00  LOL  137.03  VL  27.7J4 

RP  I OH .95  LAP  '2.86  LOP  313.70  VP  37.486 

PC  108.045  CL  "6? .46  GP  74.03  7AL  95.27 

planetocentric  CONIC 


DISTANCE  380.698 

CAL  -3.28  A7L  130.68  HCA  175.61  SMA  128.7}  ECC  .15681  INC40.6747  VI  30.201 

GAP  1.85  A7P  4 9.4J  TAl  1 98 . 1 3 TAP  13.74  RCA  108.52  APO  148.89  V?  34.7*3 

ZAP  92.66  ETS  158.45  ZAE  73.33  E Tf  246.55  ZAC  62.45  ETC  293.12  CLP  99.73 


C3  413.616 

VHL  20.338 

CLA  '44.95 

RAi  57.90 

RAC  6572.1 

VEL  23.128 

PTH  3.28 

VHP  26.290 

CPA  52.47 

RAP  259.77 

ECC  7.8071 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A SC 

INJ  A7>*TH 

f N J TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 3.50 

8 19  10 

2203.73 

2.58 

55.00 

325.30 

134.90 

8 55  54 

1603.7 

8 . 20 

49.70 

126.50 

15  56  44 

798.36 

2.59 

306 . 1 9 

325.33 

134.90 

16  10  2 

198.4 

8.22 

30(7.89 

53.50 

8 19  10 

2203.71 

2.58 

55.00 

325.30 

134.90 

8 55  54 

16(73.7 

8.20 

4 9 . 7'7 

126.50 

15  56  44 

798 . 36 

2.59 

306.19 

325.31 

134.90 

16  10  2 

J 98 . 4 

8.22 

300.89 

53.50 

8 19  10 

2203.71 

2.58 

5 f.00 

325730 

J34. 90 

8 55  54 

1603.7 

8.20 

4 9 . 70 

126.50 

15  56  44 

798 . 36 

2.59 

506.19 

325.31 

134.90 

16  io  2 

198.4 

8.22 

300.89 

DIFFERENTIAL  CORRECTIONS 
TCE  1.6769  TRA  1.4127  TC3  -.0212  0AU  .8598 

ROE -9. 0207  RRA  5.7505  RC3  .1540  FAU-.015G8 

FCE-I.7601  FRA  1.2590  VC 3 .0316  8SP  10880 

BCE  9.1752  0RA  5.9215  0C3  .1555  FSP  -194 

LAUNCH  CATE  FEB  6 1969 


MIC -COURSE  EXECUTION  ACCURACY 
SGT  739.5  SGR  3477.3  SG3  61.9 
RRT  ,0128  RRF  .9984  RTF 
SG6  3555,1  R23  -.0556  R1 3 
SGI  3477,3  SG2  739.5  THA 

Flight  TIME  136.00 


.0690 

.9984 

89.84 


ORBIT  CE TERM J NA 
ST  501.7  5R 
CRT  -.8214  CRS 
LSA  2912.9  MSA 
ELI  2665.0  EL2 


TION  ACCURACY 
2632.6  SS  1 1 77.0 
-.9995  CST  .8036 
287.2  SSA  .5 

282.6  AlF  99.00 


ARRIVAL  CATE  JUN  22  1969 


HELIOCENTRIC  CONIC 


Cl  STANCE  384.982 


RL  14  7.53 

LAL 

.00 

LOL  137.03 

VL  27.691 

GAL  -2.78 

A7L  176.79  HCA  177.04 

SMA 

128.55 

ECC 

.1 5521 

1NC86.7885 

VI  30.201 

RP  106.94 

LAP 

-2.95 

LOP  316.87 

VP  37.470 

CAP  1.67 

A7P  3.21 

TAL  195.43 

TAP 

12.47 

RCA 

108 . 60 

APO  148.50 

V2  34.784 

- 

RC  110.446  GL  -43.90 
PLANETOCENTRIC  CONIC 

GP  47.93 

ZAL  92.34 

7AP  91.27 

ETS  173.97 

7 At  46.94 

ETE 

259.69 

ZAC 

4 5.26 

ETC  3 J 9 .82 

ClP  91 .89 

I 

C31586.072 

VHL 

39.826 

DLA  -25.96 

RAL  54.65 

RAO  6573.2 

VEL  41 .320 

PTH  3.57 

VHP 

50.437 

CPA 

29.47 

RAP  242.79 

tCCZl .1027 

r 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

JNJ  AZMTH 

JNJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

1 N J 2 LONG 

- 

90.00 

10 

13  54 

1910.53 

- 11 .22 

23.08 

320. 9J 

116.17 

10 

45  44 

1310.5 

'7.6  j 

16.26 

" 

90.00 

13 

36  5 

1245.61 

9.81 

345.54 

331 .28 

116.70 

13 

56  51 

645.6 

13.32 

338 .6! 

= 

100.00 

11 

8 17 

1734.90 

-14.48 

8.52 

339.25 

116.44 

11 

37  12 

11 34  .9 

- 10.62 

1 .65 

I 

100.00 

15 

24  23 

896.49 

13.06 

321 .53 

332.96 

117.13 

15 

39  19 

296.5 

16.59 

314 .52 

- 

110.00 

11 

26  18 

1672.11 

-21.35 

.11 

3J5.60 

117.35 

11 

56  10 

1072.1 

-17.52 

353.08 

= 

110.00 

17 

20  52 

5820.07 

19.87 

275.50 

336.69 

118.4! 

18 

57  52 

5220 . I 

23.50 

268 .24 

“ 

CIFFERENTIAL  CORRECTIONS 
TCE  5.7455  TRA  -.6665  TC3  -.0864 
ROE-9. 9420  RRA1 0.7054  RC3  .1966 
FDE-2.2459  FRA  2,5329  FC3  .0443 
BCE11.4828  0RA1O.7261  6C3  .2148 


MIC-CCURSE  EXECUTION  ACCURACY 
0AU  4.5548  SGT  1081 .0  SCR  2726.5  SG3  54.0 

FAU-. 08112  RRT  - .8290  RRF  .9998  RTF  -.8183 

0SP  8880  SG6  2933.0  R23  -.087!  R13  .9962 

FSP  -J7l  SGI  2876.5  SG2  573.1  THA  108.98 


ORBIT  CETERMTNA ttcn  a 
ST  827.5  SR  1520.6 
CRT  -.9535  CRS  - .9999 
LSA  2280.6  M5A  238.8 
ELI  17J 7.0  El2  220.9 


CCURA cr 
S5  1503.7 
CST  .^497 
SSA  . 5 

AlF  J I 7 . 9 3 


LAUNCH  DATE  FEB  6 1969 


flight  time  138.00 


arrival  cate  jun  24  1969 


HELIOCENTRIC  CONIC 

RL  147.53  LAL  .00  LOL  1 37.03  vi  2 7,667 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.454 

RC  112.844  GL  60.79  GP  -72.65  7Ai  95.02 

PlANETOCENTRIC  CONIC 

C3  508.393  VHL  22.548  ClA  66^.47  RAl  348.50  RAC  6572.4 


CISTANCE  395.447 

GAL  -3.50  AZt  44.55  HCA  184.27  $MA  128. 3H  ECC  .16086  INC45.4500  VJ  30.201 

GAP  3.14  AZP  135.37  TAL  19H.H0  TAP  23.07  RCA  107.73  APO  149.03  V2  34.786 

ZAP  94.42  ETS  183.66  ZAE  74.81  ETE  98.45  ZAC  87.91  ETC  59.63  CLP  104.96 


VEL  25.094  PTH  3.34  VHP  27.150  OPA  -76.7 2 RAP  J4J. 8H  ECC  9.3669 


INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INj  2 LONG 

26.97 

14  24  19 

W7T4  3 

-2.23 

T4T.91 

257.54 

23.55 

15  48  7 

4427 . 4 

'9.56 

24 1 .09 

15.3.03 

0 37  56 

3298.84 

-2.22 

98.28 

257.52 

23.55 

1 32  55 

2698  .8 

-9.55 

95.46 

26.97 

U 24  19 

5027.43 

-2.23 

243.91 

257.54 

23.55 

1 5 48  7 

4427.4 

-9-56 

?4J  .09 

153.03 

0 37  56 

3298.84 

-2.22 

98.28 

257,52 

23.55 

1 32  55 

2696  .8 

-9.55 

95.46 

26.97 

14  24  19 

5027,43 

-2.23 

243.91 

257.54 

23.55 

1 5 48  7 

4427.4 

-9.56 

241 .09 

153.03 

0 37  56 

3298.84 

-2.22 

98.28 

257.52 

23.55 

1 32  55 

2698  .8 

-9.55 

95 .46 

DIFFERENTIAL  CORRECTIONS 
TCE  -.7482  TRA  1.6109  TC3  -.0686  0AU  1.3358 
RC-11.2307  RRA  3. 1875  RC3  -.1842  FAU- . 01929 
FOE  2.2950  FRA  -.6413  FC3  .0329  BSP  11748 
BCE1 1.2556  BRA  3.5715  BC3  .1965  FSP  -205 


MIC-COURSE  EXECUTION  ACCURACY 
SOT  1087.7  SGR  3598.6  SG3  62.8 
RRT  .7357  RRF  -,9996  RTF  -.7273 
SG8  3759.4  R23  -.0569  R1 3 -.9980 
SGI  3690.1  SG2  718.4  THA  76.96 


ORBIT  CETERMINA  TI«ON  ACCURACY 
ST  361.7  SR  2916.1  5S  1 397.9 

CRT  .6916  CRS  1.0000  CST  .6893 

LSA  3245.4  MSA  260.6  SSA  1.3 

ELI  2928.9  El2  260 . 3 AlF  85.06 


LAUNCH  DATE  FEB  6 1969 


flight  time  iao.oo 


ARRIVAL  CATE  JUN  26  2 969 


HELIOCENTRIC  CONIC 


RL 

147.53 

LAL 

.00 

LOL 

137.03 

VL 

27.641 

GAL 

RP 

108.93 

LAP- 

-3;i2 

TCP- 

323.20 

VP 

37.437 

Iap 

RC 

115.239 

GL 

64.77 

GP 

-81 .39 

ZAL 

97.67 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

190.741 

VHL 

13.811 

OLA 

65.73 

RAL 

335.34 

RAO 

CISTANCE  400.993  

-3.23  A7L  63.08  HCA  186.91  SMA  128.20  ECC  .16070  INC26.9167 

3.29  A7P  116.75  TAL  197.32  TAP  2 A 22  RCA  107.60  AFY 

97.79  ETS  222.86  7AE  88.36  ETE  137.75  7AC 


VJ  30.201 
148,81  V2  34 .7H9 
96.94  ETC  100.09  ClP  154.92 


RAO  657] .0  VEL  17.665  PTH  2.98  VHP  16.221  CPA  -73.33  RAP  87.29  ECC  4.1391 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 L A F 

INJ  2 LONG 

27.84 

13  33  48 

4909.17 

-9.37 

240.62 

241  .09 

24.62 

14  55  37 

4 309.2 

-16.62 

237.57 

152.16 

23  39  34 

3186.41 

-9.36 

95.94 

241  .07 

24.62 

24  32  4(1 

2586.4 

-16.61 

92.89 

27.84 

13  33  48 

4909.17 

-9.37 

240.62 

241  .09 

24.62 

14  55  37 

4309.2 

-16.62 

237.57 

152.16 

23  39  34 

3186.41 

-9.36 

95.94 

241 .07 

24.62 

24  32  40 

2566.4 

-16.61 

92.89 

27.84 

13  33  48 

4909.17 

-9.37 

240.62 

241  .09 

24.62 

14  55  37 

4309.2 

-16.62 

237.57 

152.16 

23  39  34 

3186.41 

-9.36 

95.94 

241  .07 

24.62 

24  32  40 

2586.4 

-J6.6I 

92.89 

DIFFERENTIAL  CORRECTIONS 
TOE  3.7996  TRA  -.8602  TC3  -.0219 
RDE-4.4421  RRA  3.0350  RC3  -.0113 
FCE  1 .5553  FRA  -.7249  VC 3 -.0173 
BCE  5.8455  BRA  3.1545  BC3  .0246 


BAU  .0628 
FAU  .00381 
BSP  12652 
FSP  -276 


MIC-CCURSE  EXECUTION  ACCURACY 
SGT  1800.6  SGR  3574.8  SG3  84.4 

RRT  -.8641  RRF  -.9620  RTF  .9412 
SGB  4002.6  R23  -.0662  R1 3 -.995? 
SGI  3916.2  SG2  827.2  THA  114.70 


‘ORBIT  DETERMINATION  ACCURACY 
ST  1 597.7  SR 
CRT  -.9557  CRS 
L5A  2750.3  MSA 
ELI  2579.2  Et2 


2059.2  SS  955.2 
.9909  CST  -.9866 


376. J SSA 


1 .7 


375.5  AlF  J27.49 


1568 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ' VOL  4.  1968-69 


launch  CATE  FE6  6 1 969 

HELIOCENTRIC  CONIC 
Rl  147.53  LAL  .00  LOL  137.03 

RP  108.92  LAP  -3.19  LOP  326.36 

RC  117.630  CL  63.47  OP  -77.48 

planetocentric  CONIC 
C 3 100.346  VHL  10.017  OlA  63.32 


flight  time  142.00 
CISTANCE  406.855 

VL  27.614  CAL  -3.03  A7L  7j .03  HCA  189.86  SMA  128.02 
VP  37 . 4£0  CAP  3.52  A7P  108.71  Tal  196.10  TAP  25.96 
7Al  100.01  7AP  101.82  ETS  289.24  7AE  96.69  ETE  203.75 


ARRIVAL  cate  JUN  28  1969 


ECC  .16108  INC  1 8 . 9672  VI  30.201 
RCA  107.40  APO  148.64  V2  34.792 
7AC  101-76  ETC  166.96  ClP-160.86 


LNCH  A7MTH 
30.67 
149.33 
30.67 
149.33 
30.67 
149.33 


LNCH  TIME 
13  39  46 
23  32  22 
13  39  46 
23  32  22 
13  39  46 
23  32  22 


L-I  TIME 

4778.61 

3076.76 

4778.61 

3076.76 

4778.61 

3076.76 


RAl  335.19 
INJ  LAT 
-16.44 
-16.43 
-16.44 
-16.43 
-16.44 
-16.43 


TC3 

-.3023 

BAU 

.4077 

RC3 

-.0314 

FAU 

.01646 

FC3 

-.1420 

BSP 

1 3061 

0C3 

.3039 

FSP 

-381 

ROE  .6095  RRA 
FOE  1 .5027  FRA 


LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CCNIC 
RL  147.53  LAL  .00  LOL  1 37 .03 
RP  J08.91  LAP  -3.25  LOP  329.53 
RC  120.015  GL  60.76  CP  -7J .05 
planetocentric  conic 
C3  64.165  VHL  8.010  CLA  60.91 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
33.52  13  59  54  4664 .68 

146.48  23  38  41  2986.63 

33.52  1 3 59  54  4664  .68 

146.48  23  38  4J  2986.63 

33.52  13  59  54  4664.68 

J 46 . 48  23  38  41  2986.63 

DIFFERENTIAL  CORRECTIONS 
toe  3.0655  TRA-2.2364  TC3  -.6902 
ROE  1.2661  RRA  -.5361  RC3  -.2464 
FOE  1.5715  FRA  -.8632  FC3  -.4008 
BCE  3.3166  BRA  2.2998  BC3  .7329 


RAC  6569. 
INJ  LONG 
235.26 
93.79 
235.26 
93.79 
235.26 
93.79 
MIC- 
SGT 
RRT 
SOB 
SCI 


9 VEl  M.889  PTH  2.69  VHP  11.533 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
236.68  27.91  M 59  25 

236.66  27.91  24  23  38 

236.68  27 .91  14  59  25 

236.66  27.91  24  23  38 

236.68  27.91  14  59  25 

236.66  27.91  24  23  38 

COURSE  EXECUTION  ACCURACY 
4105.9  SCR  364.2  SG3  115.6 
.3821  RRT  .4806  RTF  .9925 
4122.0  R23  .1069  Rl 3 .9928 

4108.3  SG2  336.4  THA  1.95 


CPA  -67.21 
PC  CST  TIM 
4 1 78 . 6 
2476.8 
4 ] 78 . 6 
2476.8 
41 78  .6 
2476.8 
ORBIT  CETERMINA 
ST  2540.7  SR 
CRT  .8890  CRS 
LSA  271 4 .6  MSA 
ELI  2559.7  El2 


RAP  66.66  ECC  2.65M 
INJ  2 LAT  INJ  2 LONG 
-23.46  231 .60 

-23.45  90.14 

-23.46  231  .60 

-23.4  5 90.M 

-23.46  231 .60 

-23.45  90.14 


T ION  ACCURACY 
349.5  SS  905.6 
-.9196  CST  -.9974 
168.1  SSA  2.0 
158.9  ALF  7.00 


FLIGHT  TIME  144.00 
DISTANCE  41^.798 

VL  27.585  GAL  -*2.83  A7l  75.30  MCA  192.91  SMA  127.82 

VP  37.402  GAP  3.78  A 7P  104.34  TAL  194.95  TAP  27.86 

7AL  101.85  7AP  106.20  ETS  305.25  7AE  102.98  ETE  218.76 


ARRIVAL  CATE  JUN  30  1969 


ECC  .16170  I NCI  4. 6968  VI  30.201 
RCA  107.15  APO  148.49  V2  34.796 
7AC  105. 05  ETC  183.00  CLP-M9.20 


RAL  338.51 
INJ  LAT 
-22.02 
-22.01 
-22.02 
-22.03 
-22.02 
-22.01 

BAU  .6287 
FAU  .02971 
BSP  15560 
FSP  -616 


RAO  6569.2  VEL  13.6 21 

INJ  LONG  INJ  RT  ASC 


PTH  2.49  VHP 
INJ  A7MTH  INJ 
31  .63 
31  .63 
31  .63 
31.63 
31 .63 
31 .63 


LAUNCH  DATE  FEB  6 1969 


229.52  235.52 

91.42  235.50 

229.52  235.52 

9 1 .42*  235.50 

229.52  235.52 

91.42  235.50 

MIC-COURSC  EXECUTION  ACCURACY 
SGT  4105.9  SG R 1264.2  SG3  156.7 

RRT  .9667  RRF  .9916  RTF  .9876 

SGB  4296 . 1 R23  .1225R13  .9905 

SGI  4284.9  SG2  309.9  THA  16.67 

FLIGHT  time  146.00 


9.115 
TIME 
15  17  39 
24  28  28 
15  17  39 
24  28  28 
15  17  39 
24  28  28 


CPA  -61.31  RAP 
PC  CST  TIM  INJ 
4064 . 7 

2386.6 

4064 .7 
2386.6 
4Q64 . 7 
2386.6 

ORBIT  CETERMINA 
ST  2404 .9  SR 
CRT  .9860  CRS 
LSA  2740-3  MSA 
ELI  2576.5  El2 


55.81  ECC  2.0560 
2 LAT  INJ  2 LONG 
225 . 1 6 


28.76 

28.75 

28.76 
•28.75 
28.76 
-28.75 


87.07 

225.16 

87.07 

225.16 

87.07 


TION  ACCURACY 
936.1  SS  934.8 
.9975  CST  - .9954 

159.6  SSA  2.5 

1 45 .6  alF  21 .07 


CISTANCE  418.792 

VL  27.555  GAL  -2.63  A?L  77.95  HCA  196.00  SMA  127.62 
VP  37.384  GAP  4.Q4  A7P  101.59  TAL  193,78  TAP  29.78 
7AL  103.17  7AP  110.68  ETS  309.74  7AE  108.10  ETE  221.63 


HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.89  LAP  -3.30  LOP  332.70 

RC  122.394  GL  57.74  GP  -64.81 

PLANETOCENTRIC  CONIC 

C3  46.1  51  VHL  6.793  CLA  58.71  RAL  34?. 66  RAC  6568.7  VEL  12.943  PTH 


arrival  CATE  JUL  ? 1969 


ECC  .1624  6 I NCI  2. 04 59  VJ  30.201 
RCA  106.88  APO  U8.35  V2  34 .800 
7AC  107.62  ETC  187.12  ClP  W6.08 


2.36  VHP  7.71 3 


LNCH  A7MTH 
36.1  5 
143.85 
36. 1 5 
143.85 
36.15 
143.85 


LNCH  TIME 
1 4 23  10 
23  48  35 
14  23  10 
23  48  35 
14  23  30 
23  48  35 


L-I  TIME  INJ  LAT  INJ  LCNG 


FOE  1.7750  FRA 


LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CCNIC 
RL  147.53  LAL  .00  LOL  137.03 
RP  108.88  LAP  -3.34  LOP  335.87 
RC  124.766  GL  54.73  GP  -59-02 
planetocentric  conic 
C3  35.835  VHL  5.986  OLA  56.73 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
38.55  14  46  29  4494 .74 

1 4 j .45  0 3 7 2866 .47 

38.55  U 46  29  4494.74 

141.45  037  2866.47 

38.55  14  46  29  4494.74 

141.45  0 3 7 2866 .47 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5218  TRA-1.640I  TC3-J  .4285 
ROE  1.1381  RRA  -.3908  RC3  -.4929 
FCE  1 .8865  FRA  -.7795  FC 3- 1 .1051 
BCE  2.7667  BRA  1.6860  0C3  1.5111 


4571 .05 

-26.07 

223.95 

235.39 

2917.77 

-26.05 

89.10 

235.36 

4571 .05 

-26.07 

223.95 

235.39 

291 7 ? 77 

-26.05 

89.10 

235.36 

4571 .05 

-26.07 

223.95 

235.39 

2917.77 

-26.05 

89.10 

235.36 

NS 

MIO* 

-COURSE  EXECUTION  j 

TC3-1 .0109 

BAU  .6634 

SGT 

4032.8  SGR 

1409.9 

RC3  -.3662 

FAU  .03678 

RRT 

.9609  RRT 

.9922 

FC3  -.6899 

BSP  13242 

SGB 

4272.2  R23 

.1551 

BC3  1 .0751 

FSP  -618 

SGI 

4?56.1  SG2 

370.0 

INJ  RT  ASC  INJ  A7MTH 
35.32 
35.32 
35.32 
35.32 
35.32 
35.32 


INJ  TIME 
15  39  21 
24  37  12 
15  39  21 
24  37  12 
15  39  21 
24  37  12 
ACV 
190.0 
.9796 
.9846 
18.72 


CPA  -55.67  RAP 
PC  CST  TIM  INJ 
3971  .0 
2317.8 
3971 .0 
2317.8 
3971  .0 
23)7.8 
<CRC  I T CETERMINA 
ST  2485.2  SR 
CRT  .9869  CRS 
LSA  2901.8  MSA 
ELI  2713.6  El? 


49.00  ECC  1.7595 
2 LAT  INJ  2 LONG 


32- 49 
32 .48 
32.4  9 

32.48 

32.49 
32.48 


218.89 
84  .04 
218 .89 
84  .04 
218.89 
84  .04 


TION  ACCURACY 
1 101  .7  SS  1031  .6 
-.9988  CST  - .9935 
183.6  SSA  3.2 
163.0  Alf  23.72 


flight  time  148.00 
DISTANCE  424.782 

VL  27.524  GAL  -2.43  A7L  79.76  HCA  199-12  SMA  127.41 

VP  37.366  GAP  4.31  A7P  99.68  TAL  192.60  TAP  31.72 

7AL  104.01  7AP  115.U  ETS  311.51  7AE  112.36  ETE  221.25 


ARRIVAL  cate  JUL  4 1969 


ECC  .16335  I NCI  0.2 3 79  VJ  30.201 
RCA  106.59  APO  148.22  V2  34.805 
7AC  109.79  ETC  188.21  ClP- 1 45. 63 


RAL  346.91 
INJ  LAT 
-28.88 
-28.87 
-28.88 
-28.87 
-28.88 
-28.87 

BAU  .7239 
FAU  .04574 
BSP  13584 
FSP  -748 


RAO  6568.4  VEL  12.538  PTH  2-2 7 VHP  6.846 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
218.75  235.71  38.80  16  1 23 

86.98  235.69  38.79  0 50  53 

218.75  235.71  38.80  16  1 23 

86.98  235.69  38.79  0 50  53 

218.75  235.71  38.80  16  1 23 

86.98  235.69  38.79  0 50  53 

MIC-CCURSE  EXECUTION  ACCURACY 
SGT  4J15.4  SGR  M14.0  SG3  226.3 

RRT  .9604  RRF  .9922  RTF  .9752 

SGB  4351 .6  R23  . 1 7i 5 Rl 3 .9805 

SGI  4335.5  SC 2 374.0  THA  18.40 


CPA  -50.31  RAP 
PO  CST  TIM  INJ 
3894 . 7 
2266 . 5 
3894.7 
2266 . 5 
3894.7 
2266.5 

ORBIT  CETERMINA 
2562.2  SR 
.9878  CRS 
LSA  2993.1  MSA 
ELI  2787.2  El2 


44 .39  ECC  I .5890 
2 LAT  INJ  2 LONG 


34.98 
34.96 
34.98 
34.96 
34 .98 
34  .96 


21 3.06 
8 J .29 
213.06 
81  .29 
21 3.06 
81  .29 


ST 

CRT 


TION  ACCURACY 
Jj 08. 4 SS  1095.2 
-.9993  CST  -.9929 
185.6  SSA  3.9 
150.4  AlF  23.2? 


1569 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69 


launch  cate  rce  e 1969 


flight  time  15 o.oo 


arrival  cate 


HELIOCENTRIC  conic 
»l  147.53  LAL  .00  lOl  137.03 

RP  J0fl.86  LAP  -3.37  LOP  339.04 

PC  127. 128  Gl  5i  .07  GP  -53.73 

plane tocentric  conic 

C3  29.330  VHL  5.416  ClA  54.97 

LNCH  A7MTH  LNCH  TJMC  L-I  TIME 
40.70  15  9 2 4432.03 

139.30  0 13  47  2028.32 

40.70  15  9 2 4432.03 


4432.03 
2828 . 32 
4432.03 

2828 . 32 
4432.03 

2020.32 


40.70  15  9 2 4432.03 

139.30  01 3 47  2020.32 

differential  corrections 
TCE  2.3825  TRa-J .4721  TC3-J.07O5 
RCE  .9953  RRA  -.3073  RC3  -.5026 
FCE  1,9511  FRA  -.7172  FC3-1.57H 
eCE  2.5020  BRA  1.5039  BC3  1.9592 

LAUNCH  CATE  FEB  6 1969 


VL  27.492 
VP  37.348 
7Al  104.40 

RAl  351 .00 
INJ  LAT 
-30.01 
-30.80 
-30.01 
-30.00 
-30.01 
-30.80 

0AU  .7602 
Fau  .05324 
BSP  13916 
FSP  -664 


DISTANCE  430.771 

Gal  -2.22  A7l  81.0$  HCA  202.25  SMA  127.19  ECC  . J 64  37  INC  0.9214  vj  30.201 
GAP  4.50  A7P  98.27  Tal  191.40  TAP  33.65  RCA  106.28  APO  140.10  V2  34.811 
7AP  119.45  ETS  312.45  7AE  115.09  ETE  2J9.64  7AC  111.72  ETC  188.25  CLP-146.21 


RAC  6560.2  V£l  12.276  PTH  2.21  VHP  6.292 
INJ  LONG  INJ.RT  ASC  INJ  A7MTH  INJ  TIME 
214.03  236.30  41.94  16  22  54 

05.U  236.36  4]  .94  l 0 56 

214.03  236.30  41,94  16  22  54 

05.14  236.36  41 .94  J 0 56 

214.03  236.30  41.94  16  22  54 

05.14  236.36  41 .94  1 0 56 

MIC-COURSE  EXECUTION  ACCURACY 
SOT  4221.1  SCR  1352.0  SG3  257.0 

RRT  .9504  RRF  .9906  RTF  .9715 

SOB  4432.4  R23  .1033  R13  .9765 

SCI  4417.0  SC2  368.9  THA  17.19 

flight  time  152.00 


CPA  -45.26  RAP 
PC  C$T  TIM  INJ 

3832.0 

2228 . 3 
3832.0 

2226 . 3 
3832.0 

2220 . 3 

CRB  I T CEFERMIna 
ST  2649.4  SR 
CRT  .9004  CRS 
LSA  3070.7  MSA 
ElI  2052.1  El2 


41 .22  ECC  1 .4877 
2 LAT  INJ  2 LONG 


TICN  ACC  UR  A C V 
1066.0  SS  1143.0 
-.9995  CST  -.9925 
184 .9  SSA  4.0 
1 50 .4  AlF  21 .77 


HELIOCENTRIC  CONIC 

RL  147.53  LAl  .00  LOL  137.03  vl  27.459 

RP  108.04  LAP  -3.39  LOP  342.21  VP  37.330 

RC  129.401  Gl  49.19  GP  -40.95  7Al  104.30 

planetocentric  conic 

C3  24.933  VHL  4,993  ClA  53.42  RAl  355.13 


FLIGHT  TIME  352.00  ARRIVAL  CATE  JUL  8 2 969 

DISTANCE  436.754 

CAL  -2.00  A7L  82.08  HCA  205.39  SMA  126.97  ECC  .16550  InC  7.9154  Vl  30.201 

CAP  4.05  A7P  97.16  TAl  190.16  TAP  35.55  RCA  105.96  APO  147.90  V2  34.010 

7AP  123.52  ETS  313.09  7AE  110.77  ETE  217.40  7AC  113.49  ETC  107.86  ClP-147.75 


LNCH  A7M7H 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

42.61 

35  30  42 

4379.85 

'32.12 

209.81 

237.37 

137.39 

0 24  28 

2799.82 

-32.11 

03.57 

237.36 

42,61 

15  30  42 

4379.85 

'32.12 

209.01 

237,37 

337.39 

0 24  28 

2799.82 

-32.11 

83.57 

237,36 

42.61 

15  30  42 

4379.85 

-32.12 

209.81 

237.37 

137.39 

0 24  28 

2799,82 

-32.11 

05,57 

237.36 

differential  corrections 

TCE  2.2909  TRa-1.3219  TC3-2.32J7  0AU  .0023 
RCE  .0 7\2  RRA  -.2317  RC3  -.6351  FAU  .05003 
FCE  1.9736  FRA  -.6220  FC3-2.0427  BSP  14154 
BCE  2.4509  BRA  1 .3420  6C3  2.4070  FSP  -950 


2.17  VHP  5.934 
A7HTH  INJ  TIME 
4.73  16  43  41 

4.72  1 11  8 

4.73  16  43  41 

4.72  ] 11  0 

4.73  16  43  41 

4.7 2 I II  8 


CPA  -40.56  RAP  39.05  ECC  1.4103 
PO  CST  TIM  INJ  2 LAT  INj  2 LCNG 


MIQ -COURSE  EXECUTION  ACCURACY 
SGT  4331.6  SCR  1265.2  SC3  282.9 

RRT  .9550  RRf  .9077  RTF  .9600 

SOB  4512.6  R23  .1914  RJ 3 .9725 

SGI  4490.1  5C2  361.2  THA  15.69 


3779.0  -37.61  203.23 

2199.8  -37.60  76.89 

3779.8  -37.61  203.23 

2199.8  -37.60  76.89 

3779.8  -37.61  203.13 

2199.8  -37.60  76.89 

ORBIT  CETERWINATICN  ACCURACY 

ST  2738.2  SR  1008.8  SS  1]76.J 

CRT  ,9688  CRS  -.9997  CST  -.9922 

LSA  3140.8  MSA  103.5  SSA  5.7 

ELI  2924.7  EL2  341.3  AlF  20.07 


LAUNCH  CATE  FEB  6 1969  FLIGHT  TIME  154.00  ARRIVAL  CATE  JUL  JO  1969 

HELIOCENTRIC  CONIC  DISTANCE  442.720 

RL  147.53  LAL  .00  LOL  1 37.03  VL  27.425  GAL  -1.77  A7L  82.89  HCA  208. 54  SMA  126.75  ECC  .16674  INC  7 . 1 1 79  Vl  30.201 

RP  108.02  LAP  -3.39  LOP  345.38  VP  37.332  GAP  5.12  A7P  96.26  TAL  100.90  TAP  37.44  RCA  105.61  APO  147.88  V2  34.825 

RC  131.823  Gl  46.67  GP  -44.68  7Al  104.00  ZAP  127.32  ETS  313.63  7AE  121.09  ETE  2l5.ll  ZAC  115.17  ETC  187.30  ClP-140.50 

planetocentric  conic 

C3  21.806  VHL  4.670  CLA  52.06  RAL  359.11  RAC  6567,9  VEL  11.966  PTH  2.13  VHP  5.700  CPA  -36,23  RAP  37.62  ECC  1.3589 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LCNG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

44.30  15  51  35  4335.90  -33.01  206.07  238.69  47.15  17  3 5]  3735.9  -30.23  299.03 

135.70  0 35  16  2770.38  -33.00  02.27  230.60  47. J5  1 21  35  2170,4  -38.22  75 .23 

44.30  15  51  35  4335.90  -33.01  206.07  230.69  47.15  17  3 51  3735.9  -38.23  199.03 

135.70  0 35  16  2770.38  -33.00  82.27  238.68  47.15  ! 21  35  2J78.4  -30.22  75.23 

44.30  15  51  35  4335.90  -33,01  206.07  238.69  47.15  17  3 51  3735.9  -38.23  199.03 

135.70  0 35  16  2770.38  -33.00  82.27  238.68  47.15  1 21  35  2178.4  -3 8.22  75.23 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  2.2229  TRA-1.1034  TC3-2.70O7  0AU  .8331  SGT  4445.3  SGR  1173.2  SG3  301.7  ST  2819.0  SR  945.3  SS  1192.7 

RCE  .7659  RRA  -.1694  RC3  -.6592  FAU  .06270  RRT  .9511  RRF  .9834  RTF  .9648  CRT  .9892  CRS  -.9998  CST  -.9910 

FOE  1.9547  FRA  -.5070  FC3-2.4923  BSP  J4472  SG8  4597.5  R23  .1945  R13  .9607  L5A  3198.5  MSA  181.5  SSA  6.6 

BOE  2.3511  BRA  1.1955  BC3  2.8577  FSP  -J020  SGI  4504.1  SG2  351.4  THA  14.18  ELI  2970.4  EL2  131.3  AlF  18.39 

LAUNCH  CATE  FEB  6 19 69  FLIGHT  TIME  156.00  ARRIVAL  CATE  JUL  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  448.692 

RL  147.53  LAL  .00  LOL  137.03  VL  27.391  GAL  -1.53  A7L  83.53  HCA  211.69  SMA  126.52  ECC  .16011  INC  6.4666  Vl  30.201 

RP  108.79  LAP  -3.39  LOP  340.56  VP  37.294  CAP  5.38  A7P  95.51  TAL  107.62  TAP  39.31  RCA  105.25  APO  147.79  V2  34.033 

RC  134,153  Gl  44.30  GP  -40.87  7AL  103.29  7AP  130.83  ETS  314.12  7AE  122.93  ETE  212.69  ZAC  116.81  ETC  186.70  ClP-149-84 

planetocentric  conic 

C3  19.496  VHL  4.415  OLA  ._5O.07  RAL  3.03  RAO  6567,0  VEL  11,869  PTH  2.11  VHP  5.57 2 CPA  -32.26  RAP  36.77  ECC  1.3209 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

45.79  16  11  54  4290.47  -33.60  202.70  240.33  49.26  17  23  32  3698.5  -38.59  195.44 

134.21  0 46  19  2762.21  -33,59  81.21  240.31  49-25  13221  2162.2  -38.58  73.88 

45.79  16  11  54  4290.47  -33.60  202.70  240.33  49.26  17  23  32  3690.5  -38.59  195.44 

134.21  0 46  19  2762.21  -33.59  81 .21  240.31  49.25  13221  2162.2  -38.58  73.00 

45.79  16  11  54  4290.47  -33.60  202-70  240.33  49.26  17  23  32  3698.5  -38.59  195.44 

134.21  04619  2762.21  -33.59  81.21  240.31  49.25  1 32  21  2162.2  -38.50  73.88 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  2.1763  TRA-I. 0456  TC3-3. 2291  0AU  .0509  SGT  4553.0  SGR  1003.6  SC3  314.1  ST  2899 .0  SR  886.0  SS  1199.1 

ROE  .6803  RRA  -.11 74  RC3  -.6569  FAU  .06491  RRT  .9450  RRF  .9775  RTF  .9616  CRT  .9898  CRS  -.9999  CST  - 9914 

FOE  1.9102  FRA  -.3752  FC3-2. 8825  BSP  14674  SG0  4600.1  R23  .1935  R13  .9649  LSA  3254 . 1 MSA  J79.4SSA  7 7 

BOE  2.2802  BRA  1 .0522  BC3  3.2953  FSP  -1056  SGI  4667.5  SG2  343.1  THA  12.76  ELI  3028.0  EL2  320.8  ALF  J6.06 


1570 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ■ VOL  4.  1968-69' 


launch  DATE  FEB  6 1969 


flight  time  158.00 


ARRIVAL  CATE  JUL  14  1969 


HELiXENTRIC  CONIC 
Rl  147.53  LAL  .00  LOL  1 37.03 
RP  108.77  lap  '3.38  LOP  351.74 
XC  1 36.47]  GL  4? .06  GP 
PLANET.XENTffIC  conic 
C 3 17. 74?  VHl  4 .2\ ? CLA 


DISTANCE  454.645 

VL  ?7 . 356  CAL  -1.28  A7L  84.08  HCA  214.85  SMA  126. 29 
VP  37.276  GAP  5.65  A7P  94.87  TAl  186.30  TAP  41.15 


ECC  .16960  INC  5.9218  VI  30.201 
RCA  104.87  APO  147.71  V2  34.841 
7AC  118.43  ETC  186.12  ClP-151.21 


-37.50  7al  102.27  ZAP  134.05  ETS  314.57  7AE  124.38  ETE  210.35 

5.502  CPA  -28.63  RAP  36.36  ECC  1.2920 


49.82  RAl 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

47.13 

16 

31  47 

4266.35 

-33.99 

199.87 

1 32.87 

0 

57  42 

2750.07 

-33.97 

80.35 

47.13 

16 

31  47 

4?66.35 

-33.99 

199.87 

1 32.87 

0 

57  4? 

2750.07 

-33.97 

80.35 

47.13 

16 

31  47 

4266.35 

-33.99 

199.87 

I 32.87 

0 

57  42 

2750.07 

-33.97 

80.35 

6.96  RAC  6567.7  VEL  11.795  PTH  2.09  VHP 
INJ  RT  ASC  INJ  A7MTH 


51  .09 
51  .08 
51  .09 
51.08 
51  .09 
51  .08 


0 I FFERENT IAL 
TCE  2.1 371 
ROE  .6092 
FOE  1.8397 
COE  2.2223 


CORRECTIONS 
TRA  -.9117  TC3-3.6780 
RRA  - .0769  RC3  - .6419 
FRA  -.2421  FC 3- 3 .2200 
ORA  .9149  BC3  3.7336 


BAU  .8856 
FAU  .06599 
BSP  14977 
FSP  -1083 


LAUNCH  CATE  FEB  6 1969 


242.27 

242.26 

242.27 

242.26 

242.27 
242.26 

MIC-COURSE  EXECUTION  ACCURACY 
SOT  4663.3  SGR 
RRT  .9402  RRF 
SGB  4769.9  *23 
SGI  4758.1  SG2 

flight  time  160.00 


IN. 

1 TIME 

PC  CST  TIM 

INJ  2 

LAT 

INJ  2 LONG 

17 

4? 

53 

3666 . 3 

-38. 

.76 

192. 

.30 

1 

43 

3? 

2150.1 

-38. 

.75 

7?. 

.79 

17 

42 

53 

3666 . 3 

-38, 

.76 

192 

.30 

1 

43 

32 

2150.1 

-38 

.75 

7? 

.79 

17 

42 

53 

3666.3 

-38 

.76 

192 

.30 

J 

43 

32 

2150.1 

-38 

.75 

7? 

.79 

CRB  I T DETERMINATION  ACCURACY 


1002.7 

SG3 

321  .9 

ST 

2965.2 

SR 

830.3 

S5 

1192.5 

.9699 

RTF 

.9589 

CRT 

.9905 

CRS 

- .9999 

CST 

- .9909 

.1868 

Rl  3 

.9617 

LSA 

3297.3 

MSA 

3 76.5 

SSA 

8.8 

334.9 

THA 

1 1 .49 

ELI 

30  7 7 . 3 

El2 

109.8 

alf 

15.52 

ARRIVAL  CATE  JUL  16  1969 


HELIOCENTRIC  CONIC 
Rl  147.53  LAI  .00  LOL  137.03 
RP  108.74  LAP  -3.36  LOP  354.91 


DISTANCE  460.585 

-1.02  A7L  84.54  HCA  218.01  SMA  126.06 
5.92  A7P  94.30  TAL  184.96  TAP  42.97 


VL  27.320  GAL 
VP  37.258  GAP 

RC  138.775  GL  39.92  GP  -34.51  7At  100.98  ZAP  137.00  ETS  314.98  7AE  125.50  ETE  208.13 
PlAnETOcENTRIC  conic 

C 3 16.385  VHl  4.048  CLA  48.88  RAl  10.90  RAC  6567.7  VEL  1 1.738  PtH  2.07  VHP  5.480  CPA  -25.31  RAP  36.31  ECC  1.2697 


ECC  .17122  INC  5.4568  VI  30.201 
RCA  104.47  APO  147.64  V?  34.850 
ZAC  120.06  ETC  185.56  ClP'152.58 


INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

48 . 33 

16  51  28 

4238 .52 

-34 .21 

197.29 

244.51 

52.67 

18 

2 

7 

1 31  .67 

1 9 29 

2741 .22 

-34.20 

79.68 

244.50 

52.66 

1 

55  10 

48.33 

16  51  28 

4238 .52 

-34.21 

197.29 

244.51 

52.67 

18 

2 

7 

1 31 .67 

1 9 29 

2741 .2? 

-34.20 

79.68 

244.50 

52.66 

1 

55  10 

48.33 

16  51  28 

4238 .5? 

-34.21 

197.29 

244.53 

52.67 

18 

2 

7 

1 31  .67 

1 9 29 

2741 .22 

-34.20 

79.68 

244.50 

52.66 

1 

55  10 

CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

3638.5 

-38.80 

189.54 

2J41  .2 

- 38 . 79 

7}  .93 

3638.5 

- 38 . 80 

189.54 

2141  .2 

-38.79 

7 1 .93 

3638.5 

-38.80 

189.54 

2141  .2 

-38.79 

7 3 .93 

DIFFERENTIAL  corrections 
toe  2.1050  TRA  -.7765  TC3-4.JM5  BAU  .9107 

RCE  -5515  RRA  -.0446  RC3  -.6144  FAU  .06593 

FCE  1.7544  FRA  -.1095  FC3-3.4832  BSP  15X19 

DDE  2.1761  BRA  .7777  6C3  4. 1572  FSP  -J097 


MIC-COURSE  EXECUTION  ACCURACY 
SOT  4 769.8  SGR 
RRT  .9332  RRT 
SOB  4859.7  R?3 
SGI  4848.5  SG2 


ORBIT  DETERMINATION  ACCURACY 


930  .6 

SG3 

325.3 

ST 

3023 . 1 

SR 

781  .3 

SS 

2176.9 

.9601 

RTF 

.9567 

CRT 

.991  5 

CRS 

- .9999 

CST 

-.9905 

.1756 

Rl  3 

.9589 

LSA 

3332.3 

MSA 

173.4 

SSA 

9.9 

329.1 

THA 

10.37 

ELI 

3120.9 

El2 

98.5 

AlF 

14.39 

LAUNCH  DATE  FEB  6 1 969 

hElIXENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  108.71  lap  -3.3?  LOP  358.09 

RC  141.067  GL  37.86  GP  -31.88 

plane txentric  conic 
C 3 1 5.326  VHL  3.915  ClA  48.03 


FLIGHT  time  162.00 
DISTANCE  466.512 

VL  ?7.?84  GAL  -.75  A7L  84.95  HCA  221.17  SMA  125.82 
VP  37.241  GAP  6.19  A7P  93.81  TAl  183.60  TAP  44.77 
ZAl  99.43  7AP  139.7]  ETS  315.34  7AE  126.37  ETE  206.07 


ARRIVAL  date  JUL  18  1969 


ECC  .17297  INC  5.0530  VI 
RCA  104 .06  APO  U 7 . 59  V? 


30 . 20 1 

34 .860 


7AC  121.7]  ETC  185.05  ClP  153.93 


RAL  14.89  RAD  656.7.6  VEL  11.692  PTH 
INJ  RT  ASC  IN, 
247.03 


2.06  VHP  5.494  CPA  -22.2?  RAP  36.56  ECC  I .2522 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

49.43 

17  n 

5 

4214 .30 

-34 .31 

195.00 

1 30 . 5 7 

1 21 

4] 

2735.M 

-34  .XI 

79.17 

49.43 

17  11 

5 

4214 .30 

-34 .31 

195.00 

130.57 

1 21 

41 

2735.34 

- 34  . 30 

79.17 

49.43 

17  M 

5 

4214  .XT 

-34 .31 

195.00 

1 XT  . 5 7 

1 21 

41 

2735 .14 

- 34  . XT 

79.17 

DIFFERENTIAL  CORRECTIONS 
TCE  2.0742  TRA  -.6396  TC3-4.5298 
RCE  .5037  RRA  -.0193  RC3  -.5815 
FCE  1.6555  FRA  .0166  FC3-3.68P9 
BCE  2.1345  BRA  .6399  BC3  4.5670 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAl  .00  LOL  137.03 
RP  108.68  LAP  -3.28  LOP  1.27 
RC  143.344  GL  35.87  GP  -29.54 
PLANETXENTRIC  CONIC 
C3  14.498  VHL  3.808  CLA  47.24 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
50.46  17  30  49  4193.03 

129.54  1 34  15 

50.46  17  30  49 

129.54  1 34  15 

50.46  17  30  49 

129.54  1 34  15 

DIFFERENTIAL  CORRECTIONS 
TCE  2.0495  TRA  -.4938  TC3-4.9167 
RCE  .4664  RRA  .0028  RC3  -.5427 
FCE  1.5572  FRA  .1438  FC3-3.8010 
BCE  2.1019  BRA  .4938  BC3  4.9466 


BAU  .9358 
FAU  .06516 
BSP  15674 
FSP  -1103 


247.0? 

247.03 
247.0? 

247.03 
247.02 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  4873.9  SGR 
RRT  .9252  RRF 
SG6  4950.5  R23 
SGI  4939.8  SG2 


A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 

LAT 

INJ  ? L 

.ONG 

54  .06 

18 

21 

20 

3614.3 

-38 

.73 

187. 

, 1 1 

54  .05 

2 

7 

16 

2135.1 

-38 

.72 

71  , 

.28 

54  .06 

18 

21 

20 

3614 .3 

- 38 

.73 

187. 

. 1 1 

54.05 

2 

7 

16 

2135.1 

-38 

.7? 

7 1 , 

.28 

54.06 

18 

21 

20 

3614  .3 

-38 

.73 

187 

. 1 1 

54.05 

2 

7 

16 

2135.1 

-38 

.72 

71  , 

.28 

ORBIT  DETERMINATION  ACCURACY 


867.4 

SG3 

325.3 

ST 

XT66.5  SR 

737.4 

SS 

1 1 50 . 9 

.9481 

RTF 

.9550 

CRT 

.9927  CRS 

- . 9996 

CST 

- .9899 

.1596 

Rl  3 

.9568 

LSA 

3353.0  MSA 

169.5 

SSA 

1 1 .0 

324:7 

THA 

9.39 

ELI 

3152.7  El2 

86.8 

ALF 

J 3 .44 

164.00 

ARRIVAL 

CATE 

JUL 

20  1969 

DISTANCE  472.426 

VL  27.248  GAL  -.47  A7L  85.30  HCA  224 . 34  SMA  125.59  ECC  .17487  INC  4.6970  VI  30.201 
VP  37.224  GAP  6.47  A7P  93.36  TAL  182.22  TAP  46.56  RCA  103.63  APO  147.55  V2  34.870 
7Al  97.65  7AP  142.19  ETS  315.63  7AE  127.03  ETE  204.19  7 AC  123.40  ETC  184.58  ClP-155.25 


2731 .61 
4193.03 
273 J .61 
4193.03 
2731 .61 


RAL  18.93 
INJ  LAT 
-34 .3] 
-34 .30 
-34 .31 
-34.30 
-34.31 
-34.30 

BAU  .9588 
FAU  .06365 
BSP  15997 
FSP  -1097 


RAD  6567. 
INJ  LONG 
192.93 
78.82 
192.93 
78.82 
192.93 
78.82 
MIO 
SGT 
RRT 

see 

SGI 


6 VEL  11.657  PTH  2.05  VHP  5.537  CPA  -19.48  RAP 
INJ  RT  ASC  INJ  A7MTH 


37.05  ZCC  I .2386 


249.83 

249.82 

249.83 

249.82 

249.83 
249.82 


55.28 

55.27 

55.28 

55.27 

55.28 
55.27 


INJ  TJME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18  40  42 

3593.0 

- 38 . 58 

184 .93 

2 19  47 

2131  .6 

-38.57 

70.8  3 

18  40  4? 

3593.0 

- 38 . 58 

184.93 

2 19  47 

2131  .6 

-38.57 

70.8  3 

18  40  42 

3593.0 

-38.58 

184 .93 

2 19  47 

2131  .6 

-38.57 

70.8  3 

•COURSE  EXECUTION  ACCURACY 
4972.8  SGR 
.9148  RRF 
5039.0  R23 
5028.5  SG2 


'ORBIT  DETERMINATION  ACCURACY 


8M.4 

SO  3 

322.9 

ST 

3103.5 

SR 

701  .9 

SS 

1122.6 

.9338 

RTF 

.9531 

CRT 

.9939 

CRS 

-.9991 

CST 

-.9893 

.1439 

Rl  3 

.9546 

LSA 

3369.9 

MSA 

166.9 

SSA 

12.2 

325.3 

THA 

8.56 

Eli 

3180.9 

EL2 

75.3 

ALF 

12.68 

1571 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATC  FE0  6 J 969 


flight  time  166.00 


arrival  CATE  JUL  22  1969 


HELIOCENTRIC  CONIC  CISTANCE  478.3 ?6 

RL  147.53  LAL  .00  10L  137,03  VL  27.212  GAL  -.18  A7l  85.67  MCA 

RP  108.65  LAP  -3.73  LOP  4.46  VP  37.707  GAP  6.74  A7P  92.96  TAl 

RC  145.608  GL  33.97  GP  -77.40  7AL  95.65  7AP  144.47  ETS  315.85  7A£ 

PLANETOCENTRIC  CONIC 

C3  13.859  VHL  3.773  ClA  46.49  RAl  73.05  RAC  6567.5  VEt  11.679  PTH 


CISTANCE  478.376 

GAL  -.18  A7L  85.67  HCA  777.51  SMA  175.35  ECC  .27697  INC  4.3790  vj  30.701 
GAP  6.74  A7P  97.96  TAl  180.87  TAP  48.37  RCA  103.17  APO  147.53  v?  34.880 
7AP  144.47  ETS  315.85  7A£  177.54  ETE  707.48  7AC  175.13  ETC  184.16  CLP-156.53 


7.04  VHP  5.607 


LNCH  A7MTH  LNCH  TIME  L-I 


INJ  RT  ASC  INJ  A7MTH 


CPA  -16.91  RAP  37.76  ECC  1.2281 
PO  CST  TIM  INJ  7 LAT  INJ  7 LONG 


51  .46 

17 

50  45 

4174.19 

-34.21 

191 .05 

252.07 

56.36 

19 

0 

19 

3574  .2 

- 

38.35 

182.97 

128.54 

1 

47  8 

2730.56 

-34.20 

78.64 

252.06 

56.35 

2 

32 

38 

2130.6 

- 

38.34 

70.56 

51  .46 

17 

50  45 

4 1 74  . 1 9 

-34.21 

191 .05 

252.87 

56.36 

19 

0 

19 

3574  .2 

- 

38.35 

182.97 

= 

128.54 

I 

47  8 

2730.56 

-34.70 

70.64 

252  .86 

56.35 

2 

32 

38 

2130.6 

- 

38.34 

70.56 

51  .46 

17 

50  45 

4174 .19 

-34.21 

191 .05 

252.87 

56.36 

19 

0 

19 

3574  ,2 

- 

38.35 

182.97 

128.54 

1 

47  8 

2730.56 

-34.20 

70,64 

252  .86 

56.35 

2 

32 

38 

2J30.6 

- 

38.34 

70.56 

DIFFERENTIAL  CORRECTIONS 

MIC- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

■ 

TCE  2.D2M 

TRA 

-.3404 

TC3-5.2685 

BAU  .9806 

SGT 

5066.8  SCR 

"768.3  SG3 

317.8 

ST  3122.0 

SR 

670.4 

SS 

1085. 1 

RCE  .4354 

RRA 

.0186 

RC3  -.5016 

FAU  .06166 

RRT 

.9036  RRF 

.9169  RTF 

.9528 

CRT  .9954 

CRS 

-.9981 

CST 

- .9887 

= 

FCE  1.4513 

FRA 

.2525 

FC3-3.H514 

BSP  16304 

5G0 

5124.7  R73 

.1222  Ri 3 

.9539 

L5A  3368.5 

MSA 

162.1 

S5A 

13.4 

= 

BCE  2.0678 

BRA 

.3409 

BC3  5.2923 

FSP  -1080 

SGI 

5114.3  SG2 

326.1  THA 

7,83 

ELI  3192.5 

El2 

62.7 

alf 

12.07 

m 

LAUNCH  CATE  FEB 

6 1969 

Flight  time 

168.00 

ARRIVAL 

CATE 

JUL 

24  1 9F9 

i 

HELIOCENTRIC  CONIC 


CISTANCE  484.711 


RL  147.53 

LAL 

.00 

La  137.03 

VL  27.175 

GAL  .13 

AZL  85.91 

HCA 

230.68 

SMA 

125.11 

ECC  .17914 

INC  4.0915 

V] 

30.201 

i 

RP  108.61 

LAP 

-3.16 

LOP  7.64 

VP  37.J90 

GAP  7.02 

A7P  92.60 

TAl 

179.39 

TAP 

50.07 

RCA  102.70 

APO  147.53 

V2 

34 ,891 

: 

RC  147.857 

GL 

32.01 

GP  -2 5.65 

7Al  93.45 

ZAP  146.57 

ETS  315.98 

ZAE 

127.92 

ETE 

200.95 

ZAC  126.90 

ETC  183,77 

CLP 

-157.78 

= 

PLANETOCENTRIC  CONIC 

- 

C3  13.380 

VHL 

3.650 

OLA  45.74 

RAl  27.23 

RAO  6567.5 

VEL  11.609 

PTH 

2.03 

VHP 

5.687 

CPA  -14.54 

RAP  38.64 

ECC 

1 .2202 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

52.44 

18 

11  2 

4157,29 

-34.01 

189.31 

256.13 

57.34 

19 

20  19 

3557.3 

-38.04 

181  . 1 7 

127.56 

2 

0 11 

2732.09 

-34.00 

70.63 

256.12 

57.33 

2 

45  43 

2132.1 

-38.03 

70.49 

52.44 

18 

11  2 

4157.29 

-34.01 

309.31 

256.13 

57.34 

19 

20  19 

3557.3 

-30  .04 

181.17 

- 

127.56 

2 

0 11 

2732.09 

-34.00 

70.63 

256.12 

57.33 

2 

45  43 

2132.1 

-38.03 

70.49 

i 

52 .44 

18 

11  2 

4157.29 

-34.01 

189.31 

256.13 

57.34 

19 

20  19 

3557.3 

-38 .04 

181.17 

127,56 

2 

0 11 

2732.09 

-34.00 

70.63 

256.12 

57.33 

2 

45  43 

2132.1 

-38.03 

70.49 

5 

DIFFERENTIAL 

. CORRECTIONS 

MIC- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 ,9952 

TRA 

-.1850 

TC3-5 , 57^2 

BAU 

1.0001 

SGT 

5153.3 

SCR 

731.5 

SG3 

311  .6 

ST 

3130.3 

SR 

646.2 

SS 

1040.6 

r 

RCE  .41 22 

RRA 

.0359 

RC3  -.4570 

FAU 

.05908 

RRT 

.0079 

RRF 

.8982 

RTF 

.9508 

CRT 

.9967 

CRS 

-.9965 

CST 

-.9076 

- 

FOE  1 .3520 

FRA 

.3732 

FC3-3.8229 

BSP 

16537 

SGB 

5205.0 

R23 

.1097 

R13 

.9517 

LSA 

3359.8 

MSA 

161  .3 

SSA 

1 4 .6 

SCE  2.0373 

BRA 

.1885 

BC3  5,5909 

FSP 

-1049 

SGI 

5194.3 

SG2 

333.9 

THA 

7.21 

ELI 

3195.7 

EL2 

53  .0 

Alf 

1 J .63 

- 

LAUNCH  CATE  FEB  6 1969 


flight  time  170.00 


arrival  CATE  JUL  76  1 969 


HELIOCENTRIC  CONIC 

RL  M7.53  LAL  .00  LOL  1 37.03  VL  27 . 1 38 
RP  108.58  lap  "UT.F7  VP  37  . j 74 

RC  150.097  Gl  30.17  GP  -74.07  7Al  91.08 
PLANETOCENTRIC  CONIC 


CISTANCE  490.081 

GAL  .45  A7L  86.17  HCA  733.85  SMA  174.88  ECC  .18157  INC  3.8789  VI  30.701 

GAP  7,31  A7P  97.76m  1 77.95  TAP  51.81  RCA  107.71  APO  1 4 7 /55  V?  34.907 

ZAP  140.51  ETS  316.07  ZAE  170.71  ETE  199.57  7AC  178.71  ETC  183.4]  CLP-J59.00 


C3  13.041 

VHl 

3.61  1 

CLA  44.99 

RAL  31  .46 

RAC  6567.5  VEL  13  .594 

PTH  2.03 

VHP  5. 

.787 

CPA  -12.35 

RAP  39.60 

ECC 

1 .21 46 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 "LAT 

7NJ- 

2 10NG 

53.45 

18 

31  40 

414?. 03 

-33.71 

107.67 

259.60 

58.23 

19  40 

42 

3542.0 

-37,63 

1 79 .49 

126.55 

2 

13  19 

2736.26 

-33.70 

78.79 

259.60 

58.2? 

2 58 

55 

2136.3 

-37.62 

70 . 6? 

53.45 

18 

31  40 

4142.03 

-33. 7j 

187.67 

259.60 

58.23 

19  40 

42 

3542.0 

'37.63 

1 79 . 4 9 

126.55 

2 

J 3 19 

2736.26 

-33.70 

70.79 

259.60 

58.22 

2 58 

55 

2136.3 

-37.62 

70 . 6? 

53.45 

18 

31  40 

4142.03 

-33.71 

187.67 

259.60 

58.23 

19  40 

42 

3542.0 

-37.63 

1 79 .49 

126.55 

2 

13  19 

2736.26 

-33.70 

78.79 

259.60 

58.22 

2 58 

55 

2136.3 

-37.62 

70.62 

IFFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 . 9609 

TRA 

-.0215 

TC3-5.8399 

BAU  1 .0208 

SGT 

5241  .4  SGR 

701 .7  SG3 

304.8 

ST  3113.7 

SR  6?4.5 

SS 

1004 . 3 

RCE  -3931 

RRA 

,0489 

RC3  -.4187 

FAU  .05667 

RRT 

.0729  RRF 

.8703  RTF 

.9504 

CRT  .9980 

CRS  -.9939 

CST 

-.9865 

FOE  I .2408 

FRA 

.4751 

FC3-3.76I9 

BSP  1676? 

SGB 

5288.2  R23 

.0926  R13 

.9511 

LSA  3326.9 

MSA  158.9 

S5A 

15.9 

BCE  1 .9999 

BRA 

.0534 

BC3  5.8549 

FSP  -1016 

SGI 

5277.2  SG2 

340.0  THA 

6.69 

ELI  3175.5 

El?  38.6 

alf 

11.32 

LAUNCH  CATE  FEB  6 1969 


flight  time  177.00 


ARRIVAL  cate  JUL  70  1969 


HELIOCENTRIC  CONIC 

RL  147.53  LAL  .00  LOL  137.03  VL  77.101 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.157 

RC  157.317  GL  78.24  GP  -22.57  7AL  88.56 

PLANETOCENTRIC  CONIC 


CISTANCE  495.935 

GAL  .79  A7L  86.41  HCA  237.03  SMA  1?4.64  ECC  .18409  INC  3.5865  VI  3 0.201 

GAP  7.60  A7P  91.95  TAL  176.50  TAP  53.53  RCA  101.70  APO  247.59  V7  34.9J4 

ZAP  150.31  ETS  315.96  7AE  128.43  ETE  198,34  7AC  130.56  ETC  183.07  CLP-1S0.I8 


C3  12.831 

VHL 

3.582 

Ola  44.21 

RAl  35.73 

RAO  6567.5  VEL  11 .585 

PTH  2.03 

VHP  5.901 

CPA  -10.30 

RAP  40.85 

ECC 

1 .2112 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

54.51 

18 

52  47 

4127.07 

-33.32 

106.08 

263.25 

59.06 

20  1 35 

3527.9 

-37.14 

1 77.89 

125.49 

2 

26  18 

2743.43 

-33.30 

79.15 

263.24 

59.05 

3 12  J 

2143.4 

-37.1? 

70 . 96 

54.51 

18 

52  47 

4127.07 

-33.32 

106.08 

263.25 

59.06 

20  I 35 

3527.9 

-37.14 

177.89 

125.49 

2 

26  18 

2743.43 

-33.30 

79.15 

263.24 

59.05 

3 12  J 

2143.4 

-37.1? 

70 . 96 

54.51 

10 

52  47 

4127.87 

-33.32 

106.08 

263.25 

59.06 

20  1 35 

3527.9 

-37.14 

1 77.89 

125.49 

2 

26  18 

2743.43 

-33.30 

79.15 

263.24 

59.05 

3 12  J 

2143.4 

-37.12 

70  .96 

_ 

AFFERENT IAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 .9173 

TRA 

.1493 

TC3-6.0556 

BAU  1.0409 

SCT 

5323.2  SGR 

675.8  SO 3 , 

296.7 

ST  3071.1 

SR  604 .3 

SS 

95 J .1 

_ 

RCE  .3769 

RRA 

.0604 

RC3  -.3825 

FAU  .05415 

RRT 

.8569  RRF 

.8568  RTF 

.9505 

CRT  .9990 

CRS  -.9900 

CST 

- .9851 

— 

FDE  J .1407 

FRA 

.5685 

FC3-3 .6534 

BSP  1 7073 

SGB 

5366.0  R23 

.0754  R13 

.951  1 

LSA  3267.5 

MSA  156.9 

SSA 

17.] 

- 

BCE  1 .9540 

BRA 

.1610 

BC3  6.0677 

FSP  -994 

SGI 

5354.8  SG2 

346.3  THA 

6.23 

ELI  3129.9 

EL?  26.6 

ALF 

11.12 

1572 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


launch  CATE  FEB  6 1969 


HELIOCENTRIC  CONIC 


RL 

147,53 

L At 

.00 

10L 

137, 

.03 

VL 

RP 

108.50 

lap 

-2 

.92 

L0P 

17 

.20 

VP 

RC 

154 .516 

gl 

2 6 

.38 

GP 

-21 

.27 

7AL 

planetocentric 

CONI 

C 

C 3 

12.743 

VHL 

3. 

5 70 

CLA 

43 

.39 

RAL 

flight  time  1 74.00 
0 1 STANCE  501 .771 

27 .063  GAL  l.H  A7l  06.64  HC A 240.21  SMA  124.41 

37.142  GAP  7.90  A7P  91.67  TAl  175.03  TAP  55.24 

85.91  7AP  151.90  ETS  315.79  7AE  128.60  ETE  197.25 


ARRIVAL  CATE  JUL  30  1969 


ECC  .18606  INC  3.3609  VI  30.201 
RCA  101.16  ARC  147.65  v2  34.926 
7AC  132.46  ETC  182.74  ClP-161.3? 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
55.63  19  14  21  4114.50 

124.37  2 38  59  2753.77 

55.63  19  14  21  41J4.50 

124.37  2 38  59  2753.77 

55.63  19  U 21  4114.58 

124.37  2 38  59  2753.77 

DIFFERENTIAL  CORRECTIONS 
TCE  1.8701  TRA  .3329  TC3-6.1981 

ROE  .3652  RRA  .0721  RC3  -.3452 

FOE  1.0393  FRA  .6604  FC3-3.403I 

BCE  1.9055  BRA  .3406  BC3  6.2077 

launch  cate  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOt  137.03 

RP  100.47  LAP  -2.82  LOP  20.39 

RC  156.704  GL  24.53  GP  -20.11 

plane tocentric  conic 


40.03 
INJ  LAT 
-32.81 
-32.80 
-32.01 
-32.80 
-32.01 
-32.00 

BAU  1 .0576 
FAU  .05127 
BSP  1 7284 
FSP  -960 


VL  27.026 
VP  37.126 
7AL  83.15 


RAC  6567.5  VEL  11.581  PTH  2.03  VHP  6.028 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


184.53 
79.73 

104.53 
79.73 

104.53 

79.73 


267.05 

267.04 

267.05 

267.04 

267.05 
267.04 


59.04 

59.82 

59.84 

59.82 

59.84 

59.02 


20  22  56 
3 24  53 
20  22  56 
3 24  53 
20  22  56 
3 24  53 


CPA  -0.40  RAP 
PC  CST  TIM  INJ 
3514  .6 
2153.0 
3514.6 
2153.8 
35M  .6 
2153.8 


42.14  ECC  1 .2097 
2 LAT  INJ  2 LONG 
176.33 


-36.54 
-36.53 
-36.54 
-36.53 
-36.54 
- 36 . 53 


7]  .54 
176.33 
7 1 .54 
176-33 
7 J .54 


GAL 

GAP 


C3  12.775 

VHL  3 

.574 

ola  42.52 

RAL  44.31 

RAD  6567.5 

VEL  11.583 

LNCH  A7HTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

56.85 

19  36 

23 

4101 .79 

-32.19 

102.97 

270.97 

123.15 

2 51 

0 

2767.61 

-32.10 

00.54 

270.96 

56.85 

19  36 

23 

4J01 .79 

-32.19 

202.97 

270.97 

123.1 5 

2 51 

0 

2767.61 

-32.10 

00.54 

270.96 

56.85 

19  36 

23 

4101 .79 

-32.19 

102.97 

270.97 

123.1 5 

2 51 

0 

2767.61 

-32.10 

80.54 

270.96 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5397.5  SCR  655.4  SG3  207.0 

RRT  .0307  RRF  .0349  RTF  .9503 

SOB  5437.1  R23  .0634  R1 3 .9507 

SCI  5425.5  SC2  355.1  THA  5.04 

FLIGHT  TIME  176.00 

DISTANCE  507.589 
1.50  A7L  86.05  HC A 243.39  SMA  1 
0.21  A7P  91.41  TAL  173.56  TAP 


PTH  2.03  VHP  6.166 
INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


DIFFERENTIAL  CORRECTIONS 
TCE  1.8121  TRA  .5224  TC3-6.2083 
RCE  .3560  RRA  .0028  RC3  -.3133 
FOE  .9303  FRA  .7427  FC3-3.2927 
BCE  1.0467  BRA  .5290  BC3  6 .2961 


launch  cate  FED  6 1969 


BAU  1 .0753 
FAU  .04059 
BSP  17549 
FSP  -931 


MID-COURSE  EXEC 
SOT  5471  .3  SCR 
RRT  .0207  RRf 
SCB  5500.5  R23 
SCI  5496.5  SC2 


60.57 

60.56 

60.57 

60.56 

60.57 
60.56 

I ACCURA 
639.0  SG3 
.0132  RTF 
.0514  R13 
363.4  THA 


HELIOCENTRIC  conic 


flight  time  170.00 
CISTANCE  513.306 


Rl 

147 

.53 

LAl 

.00 

lOl 

1 37. 

.03 

VL 

26. 

989 

gal 

1 .89 

A7L 

87 

.05 

HCA 

246.58 

SMA 

RP 

108 

.43 

LAP 

-2 

.7] 

LOP 

23 

.50 

VP 

37, 

1 1 1 

gap 

8.52 

A7P 

91 

.17 

TAL 

172.07 

TAP 

RC 

1 58  . 

075 

gl 

22 

.70 

GP 

-19 

.07 

7AL 

80 

.30 

ZAP 

155.00 

ETS 

315 

.00 

7AE 

120.02 

E T£ 

plane  tocentric 

CONI 

C 

C 3 

12. 

926 

VHL 

3. 

595 

ClA 

41 

.59 

RAL 

40 

.56 

RAD 

6567.5 

VEL 

1 1 . 

509 

PTH 

2.03 

VHP 

20  44  45 
3 37  16 
20  44  45 
3 37  16 
20  44  45 
3 37  16 
:y 

270.0 

.9508 

.9511 

5.50 


50-64 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

5H  . 1 7 

19  50  55 

4089. 10 

-31  .47 

101 .39 

274 .97 

I 21  .83 

3 2 32 

2785.34 

-31  .46 

01  .62 

274.97 

58  . J 7 

19  50  55 

4089.10 

-31  .47 

101 .39 

274.97 

121  .83 

3 2 32 

2785.34 

-31  .46 

01  .62 

274.97 

50 . 1 7 

19  58  55 

4089.10 

-31  .47 

181.39 

274.97 

121  .83 

3 2 32 

2785.34 

-31  .46 

01  .62 

274.97 

DIFFERENTIAL  CORRECTIONS 


TCE 

1 .74  32  TRA 

.7206 

TC3-6.3153 

BAU 

l .092* 

RCE 

.3409  RRA 

.0934 

RC3  -.2847 

FAU 

.04595 

FCE 

.0302  FRA 

.0305 

FC3-3.D770 

esp 

17816 

BCE 

J .7770  BRA 

.7267 

BC3  6. 3217 

FSP 

-902 

INCH 

CATE  FEB 

6 1969 

6.316 

INJ  A7MTH  INJ  TIME 
61.27  21  7 4 

61 .26  3 40  57 

61.27  21  7 4 

61 .26  3 40  57 

61.27  21  7 4 

61  .26  3 48  57 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  5540.4  SCR  625.1  SG3  269.4 


RRT  .0027  RRF 
SCB  5575.5  R23 
SCI  5563.2  S62 


.7916  RTF 
.0400  R13 
371  .2  THA 


.9515 

.9518 

5.20 


HELIOCENTRIC  CONIC 

RL  147.53  LAL  .00  LOU  137.03  VL  26.951 

RP  108.39  LAP  -2.59  LOP  26.70  VP  37.096 

RC  161.027  GL  20.89  GP  -10.13  7Al  77.40 

planetocentric  contc 


flight  time  100.00 


DISTANCE  519.162 


GAL 

GAP 


C3  13.200 

VHL 

3, 

.633 

CLA  40.60 

RAL  52.75 

RAC  6567.5 

VEL  11 .601 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

59.60 

20 

21 

54 

4076.20 

-30.64 

179.75 

279.05 

120.40 

3 

12 

57 

2807.31 

-30.63 

82.99 

279.04 

59.60 

20 

21 

54 

4076.20 

-30.64 

179.75 

279.05 

120.40 

3 

12 

57 

2807.31 

-30.63 

02.99 

279.04 

59.60 

20 

21 

54 

4076.20 

-30.64 

179.75 

279.05 

120.40 

3 

12 

57 

2807.31 

-30.63 

02.99 

279.04 

8.05  A7P  90.95  TAl  170.57  TAP 


PTH  2.03  VHP  6.477 
INJ  A7MTH  INJ  TIME 


differential  corrections  mic-coursc  EXEC 

TCE  1.6659  TRA  .9295  TC3-6.2733  BAU  1.1080  SCT  5604.3  SCR 

RCE  .3441  RRA  .1043  RC3  -.2579  FAU  .04329  RRT  .7046  RRF 

FCE  .7425  FRA  .0899  FC3-2.8392  BSP  10063  SCB  5637.0  R23 

BCE  1.7011  BRA  .9353  0C3  6.2706  FSP  -073  SGI  5625 .0  SC2 


61  .95 
61  .93 
61  .95 
61  .93 
61  .95 
61  .93 
l ACCURA 
613.7  SG3 
.7700  RTF 
.0327  RJ  3 
379.1  THA 


21  29  50 
3 59  45 
21  29  50 
3 59  45 
21  29  50 
3 59  45 
v 

259.8 

.9523 

.9525 

4.93 


ST  3012.6 

SR  508.1 

SS 

099.0 

CRT  .9995 

CRS  -.9042 

CST 

- .9033 

LSA  3194.5 

MSA  157,0 

SSA 

18.2 

ELI  3069.4 

El2  10.0 

ALF 

11.04 

ARRIVAL  CATE 

AUG 

1 1969 

ECC  .38904 

INC  3.1490 

Vi 

30 . 20 1 

RCA  100.60 

APO  147.74 

V2 

34 .938 

7 AC  134.39 

ETC  182.42 

CLP' 

162.44 

CPA  -6.61 

RAP  43.53 

ECC 

1 .2102 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3501  .0 

-35 .84 

174.79 

2167.6 

-35.83 

72.36 

3501  .0 

-35.84 

174.79 

2367.6 

-35.83 

72.36 

3501  .0 

-35.04 

1 74 .79 

2167.6 

-35.03 

72 .36 

ORBIT  DETERMINATION  ACCURACV 

ST  2928.0 

SR  573.2 

SS 

042.7 

CRT  .9992 

CRS  -.9760 

CST 

-.9811 

LSA  3096.2 

MSA  158.3 

SSA 

19.2 

ELI  2903.5 

El2  23.1 

alF 

1 l .07 

ARRIVAL  CATE 

AUG 

3 1969 

ECC  .19305 

INC  2.9485 

VI 

30 . 20 1 

RCA  100. 01 

APO  147.86 

v2 

34 .951 

?AC  136.36 

ETC  182.11 

ClP- 

163.53 

CPA  -4.93 

RAP  45.03 

ECC 

1 .2127 

PO  CST  TIM 

In j 2 lat 

INJ 

2 LONG 

3409.1 

-35.03 

173.23 

2105.3 

-35.02 

73.47 

3409.1 

-35.03 

173.23 

2185.3 

-35.02 

73.47 

3409.1 

-35.03 

173.23 

2105.3 

-35.02 

73.47 

CRB I T DETERMINATION  ACCURACY 

ST  2019.3 

SR  559.3 

SS 

703.7 

CRT  .9977 

CRS  -.9642 

CST 

-.9703 

LSA  2974.7 

MSA  161.7 

SSA 

20.0 

ELI  2074.0 

El2  37.5 

ALF 

11  .20 

ARRIVAL  CATE 

AUG 

5 1969 

ECC  .19650 

INC  2.7572 

VI 

30.201 

RCA  99.40 

APO  140.01 

V2 

34.964 

7 AC  130.36 

ETC  181  .79 

CLP 

-164.59 

CPA  -3.36 

RAP  46.60 

ECC 

1 .2172 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3476.2 

-34.12 

17J  .64 

2207.3 

-34 .12 

74  .07 

3476.2 

-34.12 

1 7i  .64 

2207.3 

-34.12 

74  .07 

3476.2 

-34.12 

171  .64 

2207.3 

-34.12 

74  .07 

ORBIT  DETERMINATION  ACCURACV 

ST  2693.0 

SR  546.6 

SS 

725.9 

CRT  .9944 

CRS  -.9476 

CST 

-.9740 

LSA  2037.0 

MSA  160.0 

SSA 

20.5 

ELI  2748.1 

El2  56.6 

ALF 

I 1 .4] 

1573 


JPL  TM  33-99  EARTH-VENUS  TRAJECTORIES  'VOL  4 1968  69 


LAUNCH  CATf  TER  6 1969  FlICMT  TIME  182. 'JO  ARRIVAL  C4zt  AUG  7 ] 9fc9 


Hf L lOCFNTfflc  CONIC  DISTANCE  524. 9J4 


Rl  147.53 

LAL 

.00 

LOL  137.03 

VL  26 . 9 1 4 

CAL  2.7i 

A 7 L 8 7.43 

HCA  252.96 

SMA 

123 

.47 

ECC  .20022 

INC 

2.5735 

Vl 

30 . 20 1 

RP  108.35 

lap 

'2.46 

LOP  29.97 

VP  37.081 

GAP  9.18 

A7P  90.75 

TAL  169.07 

TAP 

62.02 

RCA  98.75 

APO 

148 .20 

v? 

34  .977 

RC  163  . 161 

gl 

19-10 

GP  -17.28 

7At  74 . 4 7 

74?  157.66 

ETS  313.83 

7AE  128.95 

ETE 

193 

.92 

7AC  140.40 

ETC 

383  .46 

CLP 

- 165 .62 

PlANCTOCENTRIC 

CCNIC 

C 3 13.604 

VHL 

3.688 

CLA  39.55 

RAl  56.85 

RAD  6567.5 

VEL  11  .619 

PTH  2.04 

VHP 

6.649 

CPA  -1.87 

RAP 

48  .26 

ECC 

1 .2739 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

JNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TfM 

INJ 

2 LAT 

INJ 

2 LONG 

6 1 . 1 6 

20 

45  21 

4062.72 

'29 . 70 

178.04 

283.16 

62.60 

21 

53 

3 

3462.7 

- 

33.12 

169.98 

1 

I 18 .84 

3 

22  11 

2833.90 

-29.69 

84,67 

283.15 

62.58 

4 

9 

25 

2233.9 

- 

33.11 

76 .61 

= 

61.16 

20 

45  21 

4062 . 72 

-29.70 

178.04 

283.16 

62.60 

21 

53 

3 

3462.7 

- 

33.12 

J 69 . 98 

I 18 .84 

3 

22  11 

2833.90 

-29.69 

84.67 

283.15 

62.58 

4 

9 

25 

2233.9 

- 

33.13 

76 .6] 

61.16 

20 

45  21 

4062 . 72 

-29.70 

178.04 

283.16 

62.60 

21 

53 

3 

3462.7 

- 

33.  J2 

1 69 . 98 

: 

1 18  .84 

3 

22  1 1 

2833.90 

-29.69 

84.67 

283.3  5 

62.58 

4 

9 

25 

2233,9 

- 

33.11 

76.61 

: 

differential 

CORRECTIONS 

MIC-COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCURACY 

TCE  1.5832 

TRA 

1 . 1 528 

TC3-6.1564 

BAU  1.1205 

SGT  5662.7  SGR  1 

604.7  SG3  i 

750.3 

ST  2559.7 

SR 

535.3 

SS 

672.  J 

\ 

ROE  .3416 

RRA 

.1160 

RC3  -.2324 

FAU  .04056 

RRT  . 

.7671  RRF 

.7517  RTF 

.9529 

CRT  .9886 

CRS 

-.9250 

CST 

- .9706 

FOE  .6531 

FRA 

.9597 

FC3-2.58J 1 

BSP  18209 

SG6  5694.9  R23 

.0270  Rl 3 

.9531 

L5A  2694.2 

MSA 

177.8 

SSA 

20.7 

z 

CCE  1.6196 

BRA 

1 .1587 

6C3  6.1608 

FSP  -839 

SGI  5681,8  SG2  : 

386.6  Tha 

4.70 

EL J 2613.9 

EL2 

78.9 

alf 

1 I .69 

LAUNCH  CATE  FEB 

6 1969 

flight  time  i84.oo 

ARRIVAL 

CATE 

AUG 

9 1969 

HELIOCENTRIC  COMIC  CISTANCE  530.640 


RL  147.53 

LAL 

.00 

La  137.03 

VL  26.877 

GAL  3.15 

A7l  87.60 

HCA  256.15 

SMA 

123.24 

ECC  .20423 

INC 

2.3959 

VI 

30.201 

RP  108.31 

LAP 

-2.33 

LOP  33.17 

vP  37.066 

GAP  9.53 

479  90. 57 

TAL  167.56 

TAP 

63.71 

RCA  98.07 

APO 

148.4J 

V2 

34 .990 

- 

RC  165.276 

GL 

17.35 

GP  -16.51 

74  L 71.53 

74?  158.87 

ETS  312.97 

7 AC  120.99 

ETE 

193.29 

/AC  142.46 

ETC 

181 .10 

CLP 

-166.64 

- 

PLANCTOCENTRIC  1 

CONIC 

“ 

C3  14.146 

VHL 

3.761 

OLA  38.4  4 

RAL  60.83 

RAO  6567.6 

VtL  11.642 

PTH' "2.04 

VHP 

6, 

.033 

CPA  -.46 

RAP 

49.98 

ECC 

1 .2328 

1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

= 

62.84 

n i 
t-  1 

9 J 7 

4040,21 

-28.68 

176.23 

287.28 

63.22 

22 

16 

45 

3448  .2 

- 

32.02 

J 68 . 22 

117.16 

3 

30  0 

2865 .55 

-28.66 

86.7J 

287,28 

63.21 

4 

17 

45 

2265.6 

- 

32.01 

78.70 

62.84 

21 

9 17 

4048.21 

-28.68 

176.23 

287,28 

63.22 

22 

16 

45 

3448.2 

- 

32.02 

168  .22 

1 1 7. 1 6 

3 

30  0 

2865 .55 

-28.66 

86.71 

287,28 

63.21 

4 

17 

45 

2265 .6 

- 

32.01 

70.70 

62.84 

21 

9 17 

4048.21 

-28.68 

176.23 

207.28 

63.22 

22 

16 

45 

3448 .2 

- 

32.02 

168 .22 

117.16 

3 

30  0 

2865.55 

-28.66 

86.71 

287.20 

63.21 

4 

17 

45 

2265.6 

- 

32,01 

78.70 

- 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

- 

TOE  1 .4869 

TRA 

1 .3837 

TC3-5.9915 

BAU  1.1338 

SGT  5717.1  SGR  596.0  SG3  240.7 

ST  2408.5 

SR 

523.3 

SS 

618 .5 

_ 

RCE  -3400 

RRA 

.1279 

RC3  -.2107 

FAU  .03802 

RRT  . 

, 7504  RRT 

.7333  RTF 

.9537 

CRT  .9791 

CRS 

-.8936 

CST 

-.9653 

FOE  .5643 

FRA 

1 .0230 

FC3-2.3269 

BSP  18434 

5G0  5748.1  R23 

.0215  Rl 3 

.9530 

LSA  2533.8 

MSA 

191.5 

SSA 

20.6 

z 

BCE  I .5253 

BRA 

1 . 3896 

8C3  5.9952 

FSP  -810 

SCI  5734.7  SG2  392.8  THA 

4.49 

ELI  2462.5 

EL2 

104  .0 

alf 

12.03 

= 

LAUNCH  CATE  teg  6 1969  FLIGHT  TIME  186.00  ARRIVAL  DATE  AUG  II  1969 

HELIOCENTRIC  CONIC  CISTANCE  536.337 

RL  147.53  cal  .00  LOL  137.03  Vl  26.840  CAL  3.61  A7L  87.78  HCA  259.34  5MA  123.02  ECC  .20855  INC  2.2230  Vi  30.201 

RP  108.26  LAP  -2.18  LOP  36.37  VP  37.052  GAP  9.90  A7P  90.41  TAl  166.05  TAP  65.40  RCA  97.36  APC  J48.67  V2  35  .003 

RC  167.370  GL  15.65  GP  -15.82  7Al  68.60  7AP  160.02  ETS  311.95  7AE  129.02  ETE  192.73  7AC  144.55  ETC  180.72  ClP-167.64 

planet.xentric  CONIC 


C 3 14.839 

VHL 

3.852 

CLA  37.29 

RAL  6 4.66 

RAO  6567.6  VEL  11.671  PTH  2.05 

VHP  7, 

.020 

OPA  .86 

RAP  51.77 

ECC  1 .2442 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ_  LONG  INJ  RT  ASC  INJ  A/MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

i 

64.66 

21 

33  43 

4032.28 

-27.56 

174.29  291.41 

63.83 

22  40 

55 

3432.3 

-30.84 

166.35 

- 

115.34 

3 

36  11 

2902.60 

-27.55 

89. J3  291.40 

63.81 

4 24 

34 

2302 . 7 

-30.03 

01  .10 

64  .66 

21 

33  43 

4032.20 

-27.56 

174.29  291.41 

63.83 

22  40 

55 

3432.3 

-30.04 

J66.35 

- 

115.34 

3 

36  11 

2902,68 

-27.55 

89.13  291.40 

63.81 

4 24 

34 

2302.7 

-30.03 

01  .10 

64 .66 

21 

33  43 

4032,20 

-27.56 

174.29  293.41 

63.83 

22  40 

55 

3432.3 

-30.04 

166.35 

115.34 

3 

36  11 

2902.68 

-27.55 

89.13  291.40 

63.81 

4 24 

34 

2302.7 

-30.03 

81 .18 

D IFFERENT  I AL 

. CORRECTIONS 

MIC -COURSE  EXECUTION  ACCURACV 

ORBIT  CETERMINATION  ACCURACV 

- 

TCE  1 .3833 

TRA 

1 .6266 

TC3-5.773 1 

BAU  1 .1459 

SGT  5767.3  SGR 

588.4  SO 3 , 

231  .3 

ST  2254.6 

SR  511.7 

SS  570.5 

= 

ROE  .3399 

RRA 

.1405 

RC3  -.1909 

FAU  .03555 

RRT  .7346  RRF 

,7164  RTF 

.9545 

CRT  .9645 

CRS  -.8520 

CST  -.9592 

- 

FCE  .4807 

FRA 

1 .0832 

FC 3-2.074J 

BSP  10643 

SG6  5797.3  R23 

.0174  Rl  3 

.9546 

LSA  2372.0 

MSA  209.2 

SSA  20.2 

= 

BCE  1.4244 

BRA 

1 .6326 

0C3  5.7762 

FSP  -782 

50 1 5783.6  SG2 

398.1  THA 

4.31 

ELI  2308.1 

El2  132.1 

ALF  J2-39 

— 

LAUNCH  CATE  FEB 

6 1969 

flight  ti^c 

188.00 

ARRIVAL  CATE 

AUG  13  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  54 2,002 

RL  347.53  LAL  .00  lCC  137.03  VL  26,803  CAL  4.09  A7L  87.95  HCA  262.54  SWA  122.79  ECC  .21322  INC  2.0535  VJ  30.201 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.038  GAP  JO. 28  A7P  90.27  TAL  164.54  TAP  67.08  RCA  96.61  APO  148.97  V2  35.016 

RC  169.445  GL  13.99  GP  '15.19  7Al  65.72  7AP  161.10  ETS  310.73  7AE  129.04  ETE  192.22  7AC  146.66  ETC  180.30  ClP-168.62 

Plane TOCENTRIC  CCNIC 


C3  15,696 

VHL 

3.962 

Ola  36.10 

RAl  68.35 

RAC  6567.6  VEL  11 . 708 

: PTH  2.06 

VHP  7, 

.236 

CPA  2.12 

RAP  53.62 

ECC  1.2583 

INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.61 

21 

58  44 

4014.36 

-26.38 

172.20 

295.51 

64  .4J 

23  5 

39 

3 414.4 

-29.59 

164.32 

113.39 

3 

40  32 

2945.82 

-26.37 

91  .96 

295.51 

64.40 

4 29 

38 

2345  .8 

-29.58 

84  .08 

66.61 

21 

58  44 

4014.36 

-26.38 

172.20 

295.51 

64  .41 

23  5 

39 

3414.4 

-29.59 

164.32 

113.39 

3 

40  32 

2945.82 

-26.37 

91  .96 

295.51 

64,40 

4 29 

38 

2345.8 

-29.58 

' 84.08 

66.61 

21 

58  44 

4014.36 

-26.38 

172.20 

295.51 

64  .41 

23  5 

39 

34  J 4 . 4 

-29.59 

164 .32 

113.39 

3 

40  32 

2945 .82 

-26.37 

91  .96 

295.51 

64  .40 

4 29 

38 

2345.8 

-29.58 

04  .08 

IFFERENTIAi 

. CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .2724 

TRA 

1 .0827 

TC3-5.5077 

BAU  1.1563 

SGT 

5012.7  SGR 

581.2  SG3  i 

222 .1 

ST  2103.7 

SR  500 . 1 

SS  528.8 

RCE  .3411 

RRA 

.1538 

RC3  -.1720 

FAU  .03315 

RRT 

.7201  RRF 

.7010  RTF 

.9553 

CRT  .9426 

CRS  -.7980 

CST  -.9527 

FCE  .4021 

FRA 

I .1412 

F 03-1 .8282 

BSP  18831 

SGB 

5841 .7  R23 

.0141  Rl  3 

.9554 

LSA  2214.0 

MSA  230.9 

SSA  19.6 

BCE  1.3173 

BRA 

1 .8890 

BC3  5.5105 

FSP  -755 

SGI 

5827.8  SG2 

402.2  THA 

4. 14 

ELI  2156.2 

El2  163.0 

AtF  12.70 

1574 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  FE6  6 1969 


HEL  IOCENTRIC  CONIC 


RL 

147 

.53 

LAL 

.00 

LOL 

137. 

,03 

VL 

RP 

108 

.10 

LAP 

-1  .80 

LOP 

42 

. 77 

VP 

RC 

171  . 

4 98 

GL 

12.40 

GP 

'14 

.62 

7AL 

plane tocentric 

CONIC 

C3 

16. 

735 

VHL 

4 .091 

CLA 

34 

.89 

ral 

26.766 

37.024 


GAL 

GAP 


flight  time  i 90.00 

DISTANCE  547.631 
4.60  A7L  0H.I1  HCA  265.74  5MA 
10. 6H  A7P  90.14  TAL  163.04  TAP 


62.89  7AP  162-12  ETS  309 . 32  7 AE 


LNCH  A7MTH 
68. 7 J 
III  .29 
68.71 
I II .29 
68 . 7 1 
I 11  .29 


LNCH  TIME 
22  24  33 
3 42  45 
22  24  33 
3 42  45 
22  24  33 
3 42  45 


L-I 

3993 

2995 

3993 

2995 

3993 

2995 


DIFFERENTIAL  corrections 

TCE  1.1 582  TRA  2.1 552  TC3-5 
ROE  .3436  RRA  .1681  RC3  - 

FOE  .3300  FRA  1.1984  FC3-1 

BCE  1.2081  0RA  2.1617  6C3  5 


TIME 

.61 

.80 

.61 

.80 

.61 

.80 

.1974 

.1552 

.5889 

.1997 


71  .86 
INJ  LAT 
-25.13 
-25.12 
-25.13 
-25.12 
-25 .1 3 
-25.12 

BAU  1 .1633 
FAU  .03071 
BSP  18931 
FSP  -724 


RAC  6567.7  VEL  11.752  PTH  2.07  VHP  7.458 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
169.90  299.60  64.96 

95.28  299.59  64.95 

169.90  299.60  64.96 

95.28  299.59  64.95 

169.90  299.60  64.96 

95.28  299.59  64.95 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  5852.9  SCR  574.6  SG3  213.2 
RRT  .7069  RRT  .6076  RTF  .9559 
SGB  5081.0  R23  .0121  R13  .9560 

SGI  5867.1  SG2  405.4  THA  3,99 


23  31  6 

4 32  41 
23  31  6 

4 32  4 1 
23  31  6 

4 32  41 


LAUNCH  CATE  FEB  6 1 969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  137.03 
RP  108.14  LAP  -1.72  LOP  45.98 
RC  173.532  CL  10.07  GP  -14.10 
planetocentric  CONIC 
C3  17.978  VHL  4 .240  OlA  33.67 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
70.98  22  51  25  3960.94 

109.02  3 42  30  3053.63 

70.98  22  51  25  3968 ,94 

109.02  3 42  30  3053.63 

110.00  4 33  22  2898.09 

110.00  3 3 39  3172.47 

DIFFERENTIAL  CORRECTIONS 
TCE  1 .0344  TRA  2 . 4 300  TC3-4 .0609 
RCE  .3466  RRA  .1029  RC3  -.1400 
FCE  -2600  FRA  1.2515  FC3-1.3714 
BCE  1.0910  BRA  2.4449  BC3  4 .0709 


FLIGHT  TIME  192.00 
CISTANCE  553.219 

VL  26.730  GAL  5.14  A7L  88.20  HCA  260.94  SMA  122.35 

VP  37.010  GAP  11.10  A7P  90.03  TAL  161.54  TAP  70.40 

7AL  60.34  7AP  163.00  ETS  307.67  7AE  129.07  ETE  191.36 


RAL  75.20 
INJ  LAT 
-23.05 
-23.03 
-23.05 
-23.03 
-27.81 
-J9.90 

BAU  1.1707 
FAU  .02040 
BSP  19106 
FSP  -690 


RAO  6567.7  VEL  11.005  PTH  2.09  VHP  7.694 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
167.32  303.64  65.50 

99.15  303.64  65.40 

167.32  303.64  65.50 

99.15  303.64  65.40 

00.09  305.40  69.20 

106.33  301.50  61.67 

MIC-COURSE  EXECUTION  ACCURACV 
SGT  5000.2  SGR  567.3  SG3  204.6 
RRT  .6947  RRF  .6749  RTF  .9567 
SGB  5915.5  R23  .0099  R1 3 .9568 

SGI  5901.5  SG2  407.2  THA  3.85 


23  57  33 
4 33  24 
23  57  33 

4 33  24 

5 21  40 
3 56  32 


arrival  cate  AUG 

15  1969 

ECC  .21825 

INC  1 .0864  VJ 

30.201 

RCA  95.82 

APO  149.32  V2 

35.030 

7AC  14H.79 

ETC  179.83  CLP- 

169.58 

CPA  3.30 

RAP  55.52  ECC 

1 .2754 

PC  CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

3393.6 

-28.29  162.08 

2395.8 

-28.20 

87.47 

3393.6 

-28.29  162-08 

2395.8 

-28.28 

87.47 

3393.6 

-28.29  162-08 

2395.8 

-20.20 

87.4  7 

0R6I T DETERMINATION  ACCURACV 

ST  1966.4 

SR  408.9  SS 

495  .8 

CRT  .9114 

CRS  -.7323  CST 

- .9468 

LSA  2070.2 

MSA  255.9  SSA 

18.0 

ELI  2016.7 

El2  196.1  AlF 

12.89 

ARRIVAL  CATE  AUG 

17  I960 

ECC  .22369 

INC  1.7205  vi 

30.201 

RCA  94 . 98 

APO  149.71  V2 

35.043 

7AC  150.93 

ETC  179.29  CLP 

- 1 70 . 54 

CPA  4.4 2 

RAP  57.47  ECC 

1 .2959 

PC  CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

3368.9 

-26.94 

159.57 

2453.6 

-26.93 

91  .40 

3368.9 

-26.94 

159.57 

2453.6 

-26.93 

91  .40 

2298 . 1 

-30.37 

80.63 

2572.5 

-23.61 

99.06 

ORBIT  CETERMINA 
ST  1830.4  SR 
CRT  .0601  CRS 
LSA  1935.5  MSA 
ELI  1885.2  El2 


T ION  ACCURACY 
477.0  SS  468.7 
- .6529  CST  - .9420 
283.2  SSA  18.0 
230.9  AlF  12.89 


launch  CATE  FEB  6 1969 


HELIOCENTRIC  CONIC 


Rl 

147 

.53 

LAL  .00 

LOL 

137, 

,03 

VL 

26.693 

gal 

RP 

108 

.10 

LAP  -1.55 

LOP 

49 

.10 

VP 

36.996 

GAP 

RC 

1 75  . 

544 

GL  9.41 

GP 

'13 

.62 

7AL 

57.48 

7AP 

Planetocentric  CONIC 

C3 

19. 

451 

VHL  4.410 

CLA 

32 

.45 

ral 

78.35 

RAC 

flight  time  194.00 
CISTANCE  550.761 

5.71  A7L  80.45  HCA  272.15  SMA  122.13 
11.54  A7P  89.94  TAL  160.04  TAP  72.19 


ARRIVAL  CATE  AUG  19  1969 


ECC  .22958  INC  1.5548  V]  30.201 
RCA  94.09  APO  150.17  V2  35.056 
7AC  153.09  ETC  178.66  ClP-17j.4H 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
73.46  23  19  46  3938.73 

106.54  3 39  18  3120.85 

73.46  23  19  46  3938.73 

106.54  3 39  18  3120.85 

110.00  5 23  14  2800.15 

110.00  2 38  56  3307 .43 

differential  corrections 
TCE  .9052  TRA  2.7363  TC3-4.5216 
RCE  .3508  RRA  .1983  RC3  -.1259 
FCE  .1961  FRA  1.3034  FC3-J.17J7 
BCE  .9708  BRA  2.7435  6C3  4.5233 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
Rl  147.53  LAL  .00  LOU  137.03 
RP  108.06  LAP  -1.38  LOP  52.39 
RC  177.535  GL  8.02  GP  -13.18 
planetocentric  conic 
C3  21.185  VHL  4.603  OLA  31.24 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
76.23  23  50  31  3900.02 

103.77  3 32  16  3200.32 

76.23  23  50  31  3900.02 

103.77  3 32  16  3200.32 

1 10.00  5 59  40  2741 .66 

1 10.00  2 26  14  3406.68 

differential  corrections 

TCE  .7717  TRA  3.0512  TC3-4.1627 
RCE  .3557  RRA  .2145  RC3  -.1125 
FCE  .1366  FRA  1.3550  FC3  -.9899 
CCE  .0490  BRA  3.0588  6C3  4.1642 


INJ  LAT 

-22.52 

-22.51 

-22.52 

-22.51 

-29.98 

-15.44 

BAU  1.1 762 
FAU  .02633 
BSP  19266 
FSP  -673 


INJ  LONG 
164 . 34 
103.68 
1 64 . 34 
103.68 
02.10 
114.15 
MIO-i 
SGT 
RRT 

SGB 

SGI 


VEL  II .067  PTH  2.11  VHP  7.947 
INJ  RT  ASC  INJ  A/MTH  INJ  TIME 
307.65  66.00 

307.65  65.99 

307.65  66.00 

307.65  65.99 

310.78  7^.76 

303.77  59.12 


CPA 


5.47  RAP  59.46  ECC  1.3201 


24  25  25 
4 31  19 
24  25  25 
4 31  19 
6 9 

3 34 


55 

4 


COURSE  EXECUTION  ACCURACV 
5918.9  SGR  559.7  SG3  196.2 
.6837  RRF  .6634  RTF  .9576 

5945.3  R23  .0078  Rl 3 .9576 

5931 .3  SG2  407 . 6 THA  3.7? 


flight  time  196.00 
CISTANCE  564.251 

VL  26.657  GAL  6.31  A7L  88.61  HCA  275.36  SMA  121 .91 

VP  36.983  GAP  12.01  A7P  89.07  TAL  158.56  TAP  73.92 

7Al  54.92  7AP  164.83  ETS  303.61  7A£  129.06  ETE  J90.65 


RAL  81.32 
INJ  LAT 
'21.10 
-21.17 
-21  .18 
-21  .17 
-31 .09 
-1 1 .89 


RAC  6567. 
INJ  LONG 
160.77 
109.08 
160.77 
109.08 
77.90 
119.66 


9 VEL  11.94 0 PTH  2.12  VHP  0.218 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


311 .62 
311 .62 
311 .62 
311 .62 
315.47 
306.50 


66.49 

66.48 

66.49 
66.48 
75.02 
57.71 


24  55  31 
4 25  37 
24  55  31 
4 25  37 
6 45  21 
3 23  0 


MIC-COURSE  EXECUTION  ACCURACY 


BAU 

1.1794 

SGT 

5944.7 

SGR 

551  .7 

SG3 

100. 3 

FAU 

.02422 

RRT 

.6737 

RRF 

.6534 

RTF 

.9584 

BSP 

19403 

SGB 

5970.3 

R23 

.0064 

Rl  3 

.9584 

FSP 

'648 

SGI 

5956.4 

SG2 

406.9 

THA 

3.59 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3338.7 

-25.57 

1 56.66 

2520.8 

-25.56 

95.99 

3338.7 

-25.57 

156.66 

2520.8 

-25 .56 

95.99 

2200.2 

-32.05 

73.49 

2707.4 

-19.47 

107.29 

ORB I T DETERMINATION  ACCURACV 

ST  1730.4 

SR  464.9 

SS  449.3 

CRT  .8106 

CR5  -.5632 

CST  - .9397 

LSA  1820.7 

MSA  311.4 

SSA  17.2 

ELI  1771.9 

El2  265.8 

AlF  12.57 

ARRIVAL  CATE 

AUG  21  1969 

ECC  .23597 

INC  1.3083 

VI  30.201 

RCA  93.14 

APO  150.68 

V2  35.069 

7AC  155.25 

ETC  177.93 

ClP-1 72.42 

CPA  6.47 

RAP  6 J .49 

ECC  1 . 3407 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3300.0 

-24 .10 

153.14 

2600 . 3 

-24 .1  7 

10J  .46 

3300.0 

-24 .18 

153.14 

2600 . 3 

-24.17 

JOJ .46 

2141.7 

• -32.83 

69.11 

2806 . 7 

-16.07 

113.04 

ORBIT  DETERMINATION  ACCURACY 

ST  1646.8 

SR  452.7 

SS  437.6 

CRT  .7387 

CRS  -.4689 

CST  -.9410 

LSA  3730.3 

MSA  337.8 

SSA  16.5 

ELI  1681.6 

Fl2  298.0 

AlF  11.86 

1575 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4 1968-69  > 


LAUNCH  CATE  FEB  6 1969 


HCu  IOCENTR  1C  CONIC 


flight  time  198.00 


ARRIVE  DATE  AUG  23  1969 


RL 

147,53 

lAl  .00 

LOL 

137 

.03 

VL 

RP 

108 .02 

LAP  -1.21 

LOP 

55 

.60 

VP 

RC 

1 79 . 506 

Cl  6.7j 

GP 

-12 

.79 

?AL 

PlanetocenTRIC  CONIC 

C3 

23.218 

VHL  4 , 8 1 8 

CLA 

30. 

.04 

RAL 

INCH  TIME  L-I  TIME 
0 29  33  3846. 21 

3 19  26  3298.51 

0 29  33  3846.21 

3 19  26  3298. 5 J 

6 30  1J  2699.97 

2 17  59  3492.75 

DIFFERENTIAL  corrections 

TCE  .6377  TRA  3.3879  TC3-3.7935 
.3617  RR A .2317  RC3  -.0993 
.0831  FRA  1.4080  FC3  -.8242 
.7332  BRA  3.3958  BC3  3.7948 


INCH  A7MTH 
79.52 
100.48 
79 . 52 
100.48 
110.00 
1 10 .00 


ROE 

FOE 

BCE 


26.621 
36.969 
52.47 

84.11 
INJ  LAT 
-19.83 
-19.82 
-19.83 
-J  9 .82 
-31 .78 
-8.7? 

BAU  1.1779 
FAU  .02210 
BSP  19437 
FSP  -620 


DISTANCE  569.681 

cal  6.94  A7l  88.78  HCA  278.57  SMA  121.70  ECC  .24290  INC  1.2199  vj  30.201 
CAP  12.52  A7P  89.82  TAl  157.09  TAP  75.66  RCA  92 . ! 4 APO  151.26  V2  35.083 
7AP  165.62  ETS  301.14  7AE  129.05  ETE  190.34  7AC  157.42  ETC  177.04  ClP-J73.36 


LAUNCH  CATE  FEB  6 1969 

heliocentric  CONIC 
RL  147.53  LAL  .00  LOL  137.03 

RP  107.98  LAP  -1.03  LOP  58.81 

RC  1 8 1 .455  GL  5.47  GP  -12.42 

Plane TOCENTRic  CONIC 


RAC  6567,9  VEL  12.025  PTh  2.15  VHP  8.508 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
156.12  315.55  66.96 

115.81  315.54  66.95 

156.12  335.55  66.96 

115.81  315.54  66.95 

74,85  319.90  76.70 

124.30  309.44  56.82 

HIC-COJRSe  EXECUTION  ACCURACY 
SOT  5966.4  SGR  543.5  SG3  180.8 
RRT  .6652  RRF  .6452  RTF  .9592 
SC6  5991.1  R23  .0056  R1 3 .9593 

SC]  5977,4  SG2  405 . 1 TKA  3.48 

FLIGHT  TIME  200.00 


J 33  39 
4 14  24 
1 33  39 

4 14  24 

7 J 5 J 1 
3 16  12 


CPA  7.40  RAP 
PC  CST  TIM  INJ 
3246.2 
2698.5 
3246.2 
2698.5 
2100.0 
2892 . 7 
ORBIT  CETERMINA 
ST  1592.6  SR 
CRT  .6553  CRS 
L5A  1669.8  MSA 
ELI  1619.7  EL2 


63.56  ECC  3 .3821 
2 LAT  INJ  2 LONG 


22.78 

22.77 

22.78 
22.77 
33.28 
13.03 


148.55 
108 .25 
148.55 
108.2 5 
65.94 
117.86 


T ION  ACCURACY 
440.6  SS  433.0 
.3775  CST  -.9462 
359.9  SSA  15.8 
327,2  AlF  10.7? 


ARRIVAL  CATE  AUG  25  1969 


VL  26 . 586 
VP  36.956 
7Al  50.13 


C3  25.594 

VHL  5 

.059 

CLA  28.88 

RAL  86.73 

RAO  6568.0 

vEl  12.123 

LNCH  A7HTH 

LNCH 

TIME 

L-I  TIME 

JNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

84  .07 

J 15 

44 

3755.43 

-18  .49 

148.80 

319.43 

95.93 

2 54 

6 

3437,33 

-18.47 

125.47 

319.43 

100.00 

4 31 

30 

3124.23 

-24.19 

104.63 

321 .70 

100.00 

2 21 

1 

3543,57 

-12.96 

iyj.66 

316.77 

110-00 

6 56 

53 

2669.00 

-32.25 

72.55 

324.16 

110.00 

2 22 

7 

3571 .56 

-5.76 

128.49 

312.49 

DIFFERENTIAL  CORRECTIONS 
TCE  .4947  TRA  3.7389  TC3-3.4363  BAU  J . 1 762 

RCE  .3679  RRA  .2489  RC 3 -.0876  FAU  .02017 

FCE  .0313  FRA  I .4588  FC3  -.6822  BSP  19557 

BCE  .6165  BRA  3.747?  6C3  3.4374  FSP  -598 


CISTANCE  575.040 

CAL  7.62  A7L  88.95  HCA  281.78  SMA  121.49  ECC  .25043  INC  1.0486  VI  30.201 

GAP  13.05  A7P  89.79  TAL  155.64  TAP  77.4?  RCA  91.06  APO  151.91  V?  35.095 

7AP  166.35  ETS  298.33  7AE  129.03  ETE  190.05  7AC  159.59  ETC  175.97  ClP-174.?9 

PTH  2.1 7 VHP  8.820  CPA  8.2 7 RAP  65.66  ECC  1.4212 

INJ  A7MTH  INJ  TIME 
67,41  2 18  20 

67.4 0 3 51  23 

7 l .88  5 23  34 

62.83  3 20  5 

77.99  7 41  22 

56.25  3 ]J  39 

MIC-CCLIRSE  EXECUTION  ACCURACY 
SOT  5982.4  SCR 
RRT  .6570  RRF 
SC8  6006.2  R23 
SCI  5992.7  SC2 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3155.4 

-21 .39 

Ml  .29 

2837.1 

-21 .38 

J 17.96 

2524  .2 

-26 .44 

96.56 

2943.6 

-16.50 

123.66 

2069.0 

-33.56 

63.57 

297J  .6 

-10.16 

122.16 

ORBIT  DETERMINATION  ACCURACY 


533.9 

SC  3 

173,6 

ST 

1558.7 

SR 

4? 7 . 7 

SS 

4 32.5 

.6370 

RTF 

■ 9603 

CRT 

.5608 

CRS 

- .2863 

CST 

- .9532 

.004? 

RJ3 

.9604 

LSA 

1630.2 

MSA 

376.6 

SSA 

15.1 

401  .8 

THA 

3.37 

ELI 

1578.0 

EL2 

349.7 

ALF 

9.20 

LAUNCH  cate  FEO  6 1969 

HELIOCENTRIC  CONIC 
Rl  147.53  LAL  .00  LOL  I 

RP  107.94  lap  -.84  LOP 

RC  183.384  GL  4.31  GP  - 
Plane TOCENTRIC  CONIC 
C 3 28.369  VHL  5.326  CL  A 

INCH  A7MTH  LNCH  TIME  L-I 
90.00  3 4 20  3460 

90.00  1 25  0 3783 


Flight  time  202.00 


ARRIVAL  CATE  AUG  27  1969 


100.00  5 10  45  3052 

100.00  2 ! 15  3666 

110.00  7 ?p  4?  ?646 

110. 00  ? 7 47  3645 

DIFFERENTIAL  CORRECTIONS 

TCE  .34  76  TRA  4.U09  TC3-3 
RCE  .3746  RRA  .2667  RC3  - 
FCE  -.0167  FRA  1.5104  FC3  - 
BCE  .51  1 1 CRA  4 . M96  BC3  3 

LAUNCH  C ATE  FEB  6 1969 


37.03 

62.03 
12.09 

2 7.75 
TIME 
.28 
.4? 

.73 

.21 

.01 

.68 

.0875 

.0766 

.5584 

,0884 


DISTANCE  580.319 

VL  26.551  GAl  8.34  A7L  89.13  HCA  284.99  SMA  121.28  ECC  .25864  INC  .8730  v 1 30.201 

VP  36.943  GAP  13.62  A 7P  89.77  TAl  154.22  TAP  79.?!  RCA  89.91  APO  152.65  V2  35.108 

7Al  47.92  7AP  167,02  ETS  295.16  7AE  3 28.99  ETE  189.79  7 AC  J 6 J .75  ETC  1 74,63  CLP-175.23 

RAl  89.17  RAC  6568.1  VEL  12.237  PTH  2.20  VHP  9.157  CPA  9.09  RAP  67,79  ECC  1 .4669 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 long 

-21  .40 

128.34 

324.96 

7]  ,00 

4 

2 0 

2860.3 

-23.80 

J 20 . 4 9 

-12.99 

148.31 

321 .37 

64.61 

2 

28  3 

3183.4 

-16.30 

1 4 J .20 

-25.61 

99.80 

326.41 

74  ,04 

6 

J 38 

2452.7 

-27.56 

91  .54 

-9.05 

137.66 

319.33 

61  .39 

3 

2 21 

3066.2 

-12.80 

130 .88 

-32.56 

70.83 

328 . 32 

78.96 

8 

4 48 

2046.0 

-33.74 

61  .79 

-2.95 

1 32 . 38 

315,60 

55.93 

3 

8 33 

3045.7 

-7.40 

126.12 

BAU  1 .1 71 3 
FAU  .01830 
BSP  J 9668 
FSP  -576 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5993.9  SCR 
RRT  .6496  RRF 
SCB  6016.7  R23 
SCI  6003 .6  SC2 

FLIGHT  TIME  204.00 


ORBIT  DETERMINATION  ACCURACY 


523.6 

SG3 

166.8 

ST 

1548.2 

SR 

4J4.6 

SS 

436.2 

.6298 

RTF 

.9616 

CRT 

.4623 

CRS 

-.2029 

CST 

-.961 5 

.0031 

Rl  3 

.9616 

LSA 

1615.5 

MSA 

386.2 

SSA 

14.4 

397.4 

THA 

3.26 

ELI 

1560.7 

El2 

364  .7 

AlF 

7.47 

ARRIVAL  CATE  AUG  29  1969 


heliocentric  CONIC 
Rl  147.53  LAl  .00  LOL  137.03 

RP  107.90  LAP  -.66  LOP  65.24 

RC  185.291  CL  3.22  CP  -11 .78 

PLANE TOCENTRIC  CONIC 
C3  31.608  VHL  5.622  ClA  26.66 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 48  37  3370.99 

90.00  0 58  52  3926.90 

100.00  5 41  19  3007.66 

100.00  I 48  51  3765.47 

110.00  7 4?  11  2629.48 

HO, 00  2 4 28  37J6.4? 

DIFFERENTIAL  CORRECTIONS 
TCE  .1967  TRA  4.5058  TC3-2.7506 
RCE  , 38?0  RRA  .2846  RC3  -.0661 
FCE  -.0610  FRA  1.5633  FC3  -.451 5 
BCE  .4296  BRA  4.5J48  SC3  2.7514 


VL  26.516 
VP  36 . 929 
?Al  45.83 

RAL  91  .44 
IN  J LAT 
-23.26 
-8.66 
-26.42 
-5.77 
-32.77 
-.24 

BAU  1 .1627 
FAU  .01648 
BSP  19756 
FSP  -555 


CAL 

GAP 


DISTANCE  585.503 

9.31  A7L  89.31  HCA  288.21  5MA  I?] .08  ECC  .26761  INC  .6919  VI  30,201 
14.24  A7P  89.78  TAL  152.82  TAP  81.03  RCA  88.68  APO  153.48  V2  35.120 


7AP  J67.62  ETS  291.59  7AE  328.94  ETE  389.55  7AC  163.89  ETC  17?. 93  ClP-176.17 


RAC  6568.3  V£l  12.369  PTH  2.23  VHP  9.521 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
122.46  3 29.81  73.3 8 4 44  48 

156.63  323.74  62.94  2 4 19 

96.70  330.78  75.48  6 31  27 

143.21  322.18  60.62  2 51  36 

69.58  332.39  79.67  8 26  0 

136.07  318.75  55.82  3 6 25 

MID-COURSE  EXECUTION  ACCURACY 
SC T 6000.6  SCR  512.2  SC 3 160.2 

RRT  .6428  RRF  .6233  RTF  .9630 

SOB  6022.4  R23  .0021  Rl 3 .9631 

SCI  6009.6  SG2  391 .8  THA  3.15 


CPA  9.85  RAP  69.94  ECC  J.5202 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2771.0  -25.32  114.40 

3326.9  -12.22  149.76 

2407.7  -28.16  88.32 

3165.5  -9.64  136.56 

2029.5  -33.84  60.51 

3IJ6.4  -4.73  129.85 

ORBIT  CE  TERM INA  T ION  ACCURACY 
ST  1557.2  SR  40 J .3  SS  443.1 

CRT  .3654  CRS  -.1291  CST  -.9697 
L5A  16??. I MSA  388.6  SSA  13.8 

EL  2 2 564.5  Et2  371  .8  AlF  5.70 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


launch  cate  ree  6 1969 


heliocentric  conic 


Rl  147.53 

LAL 

.00 

LCL  137.03 

VL 

RP  1 0 7 . 8 7 

LAP 

- .47 

LOP  68.46 

VP 

RC  187.175  GL  2.21 

PLANETOCENTRIC  CONIC 

GP  -11.50 

7 AL 

C3  35.394 

VHL 

5.949 

CLA  25.61 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

II 

90.00 

4 

20  30 

3320.46 

-i 

90.00 

0 

4 3 50 

4034  .48 

100.00 

6 

7 6 

2976.80 

100.00 

1 

39  56 

3853.38 

1 10.00 

8 

I 40 

2618.39 

- 

1J0. 00 

2 

1 52 

3784.56 

26.4 82  CAL 
36.916  GAP 


FLIGHT  TIME  206.00 
DISTANCE  590. 577 

9.94  A7L  89.50  MCA  291 .43  SMA  120.88 
14.90  A7P  89.82  TAL  151.45  TAP  82.88 


ARRIVAL  CATE  AUG  31  1 969 


43.87  7AP  168.15  ETS  787.60  7AE  128.87  ETE  189.32 


DIFFERENTIAL  CORRECTIONS 
TCE  .0412  TRA  4.9261  TC3-2.4289 

RCE  .3898  RRA  . 30^7  RC3  -.0563 

FOE  '.1023  FRA  1 .6183  FC3  -.3598 

DDE  .3920  0RA  4.9354  0C3  2.4296 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  1 47.53  LAL  .00  UX  137.03 
RP  107.83  LAP  -.28  LOP  71.68 
RC  189.037  GL  1 .27  OP  -11 .24 
PlANETOCENTRIC  CONIC 
C3  39.827  VHL  6.311  OLA  24.61 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 46  43  3287.23 

90.00  0 33  16  4127.34 

100.00  6 29  35  2955.57 

100.00  1 33  5 3934.23 

110.00  8 19  24  2612.01 

110.00  1 59  46  3850.56 

differential  corrections 
tce  -.1158  TRA  5.3776  TC3-2.1215 
RCE  .3983  RRA  .3206  RC3  -.0469 
FOE  -.1397  FRA  1.6767  FC3  '.2610 
BCE  .4148  BRA  5.3871  BC3  2.1220 

LAUNCH  CATE  FEB  6 1969 
hEl ICCEntric  CONIC 


93.56 


-5.28 
26.93 
-2.81 
32.90 
2.36 

BAU  1.1496 
FAU  .01471 
BSP  19826 
FSP  -534 


RAC  6568. 
INJ  LONG 

119.06 
162.72 

94.54 

148.06 
68.75 

139.63 

MIC- 

SOT 

RRT 

see 

SGI 


4 VEL  12.521 
INJ  RT  ASC 
334.39 
326.52 
334.96 
325.16 
336.38 
321 .94 


PTH  2.27  VHP  9.917 
INJ  A7MTH  INJ  TfME 


74.83 

62.14 
76.51 
60.23 

80.15 
55.89 


5 15  51 

1 51  5 

6 56  43 

2 44  9 

8 45  18 

3 4 56 


COURSE  EXECUTION  ACCURACY 
6002.9  SGR  499.9  SG3  1 54 . J 
.6362  RRF  *6174  RTF  .9647 
6023.6  R23  .0015  R13  .9647 

6011  .3  SG2  385.2  THA  3.05 


VL  26.448 
VP  36.903 
7AL  42.03 

RAL  95.52 
INJ  LAT 
-24.77 
-2.31 
-27.26 
-.07 
-32.97 
4.87 

BAU  1.1299 
FAU  .03293 
BSP  1 9800 
FSP  -531 


FLIGHT  TIME  208.00 
DISTANCE  595.519 

GAL  10.83  A7L  89.69  MCA  294.65  SMA  120.66 
CAP  15.62  A7P  89.87  TAL  150.13  TAP  84.78 
7AP  168.60  ETS  283.18  7AE  128.78  ETE  J89.10 


ECC  .27743 

INC 

.5039  VI 

30.201 

RCA  87.34 

APO 

154.41  V2 

35.13? 

?AC  166.02 

ETC 

170.7]  ClP- 

-177.12 

CPA  10.55 

RAP 

72.10  ECC 

1 .5825 

PC  CST  TIM 

INJ 

? lAT  INJ 

2 LONG 

2720.5 

- 

26.05 

110.88 

3434.5 

-8.97 

1 55 .99 

2376.8 

28.52 

86.10 

3253.4 

-6.76 

141  .49 

2018 .4 

33.91 

59.65 

3184 .6 

-2.13 

133.42 

ORB I T DETERMINATION  ACCURACY 

ST  1581.2 

SR 

387.7  SS 

452.3 

CRT  .2742 

CRS 

-.065?  CST 

-.9770 

LSA  1645.3 

MSA 

384.9  SSA 

13.2 

ELI  1585.0 

El2 

372.0  AlF 

4 .07 

arrival  cate  SEP 

2 1 969 

ECC  .28820 

INC 

.3071  V] 

30.20! 

RCA  85.90 

APO 

155.46  v? 

35.144 

RAO  6568.5  VEL  12.696  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


2.31 

A7MTH 


116.79 

167.93 

93.05 

152.50 

68.26 

143.08 


75.83 
61  .77 
77.23 
6 0.11 
80.43 
56.12 


338.35 
329.47 
339.02 
328.23 
340.32 
325.15 

MIC-COURSC  EXECUTION  ACCURACY 
SGT  6001.6  SGR  486.8  SG3  148.3 

RRT  .6302  RRT  .6124  RTF  .9665 

SG6  6021.4  R23  .0012  R13  .9665 

SGI  6009.5  SG2  377.4  THA  2.94 

flight  time  210.00 


VHP  10.348 
INJ  TIME 
5 41  30 

1 42  3 

7 18  51 

2 38  39 

9 2 56 

3 3 


56 


7AC  168.10  ETC  167.69  ClP-178.09 

CPA  11.20  RAP  74.28  ECC  1.6554 

PC  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

2687.2  -26.48  108.54 

3527.3  -6.06  161.26 

2355.6  -28.74  84.56 

3334.2  '4.05  M5.97 

2012.0  -33.94  59.16 

3250.6  .39  136.86 

ORBIT  DETERMINATION  ACCURACY 

ST  1616.5  SR  374.2  SS  463.3 

CRT  .1934  CRS  -.0125  CST  -.9831 

LSA  1681.0  MSA  376.5  SSA  12.7 

ELI  1618.2  EL2  366.7  AlF  2.70 

ARRIVAL  CATE  SfP  4 1969 


RL 

147.53 

LAL 

.00 

L0L 

137.03 

VL 

26.415 

gal 

1 1 , 

.79 

A7l 

RP 

107.79 

LAP 

- .09 

LOP 

74  .90 

VP 

36.890 

GAP 

16 

.41 

A7P 

RC 

190 .875 

GL 

.39 

GP 

-11 .00 

7Al 

40.33 

7AP 

168 

.96 

ETS 

PLANETOCENTRIC 

CONIC 

VEL 

C3 

4 5 .030 

VHL 

6.710 

Cla 

23.66 

RAL 

97.33 

RAC 

6568.7 

DISTANCE  600.304 

89.90  HCA  297.87  SMA  120.49  ECC 
89.95  TAL  148.86  TAP  86.73  RCA 


.30005  INC  .0999  VI 
84 .34  APO  156.64  V2 


30.201 

35.155 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


LNCH  TIME 

5 9 13 

0 25  12 

6 49  30 

1 27  36 

8 35  34 
1 58  2 


L-I  TIME 
3264 .93 
421 1 .55 
2941 .62 
4010.09 
2609.78 
3914 .70 


INJ  lAT 
-25.14 
.41 

-27.46 

2.50 

-33.00 

7.30 


INJ  LONG 
115.26 
172.62 
92.07 
156.66 
68.09 
146.47 


PTH  2.35  VHP  10.820 
INJ  A7MTH  INJ  TIME 


342.37 
332.49 
342.96 
331  .33 
344.20 

328.37 


76.52 
61  .69 
77.71 
60.20 

80.52 
56.51 


3 38 
35  23 
38  31 
34  26 
19  4 
3 16 


DIFFERENTIAL  CORRECTIONS 
TCE  -.2828  TRA  5.8554 
RCE  .4069  RRA  .3383 
FCE  - . 1 766  FRA  I .7368 
BCE  .4956  BRA  5.8651 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 


TC3- 

1 .8380 

BAU 

1.1067 

RC3 

- .0385 

FAU 

.01125 

FC3 

-.2164 

BSP 

19868 

BC3 

1 .8384 

FSP 

-493 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5994.6  SCR  47 2.0  SG3  142.7 


RRT  .6236  RRF 
SG0  6013.2  R23 
SGI  6001 .9  SG2 


.6068  RTF 
.0007  RJ  3 
368.6  THA 


.9685 
.968  5 
2.82 


CPA  11.  79  RAP 
PO  CST  TIM  INJ 
2664  .9 
3611.5 
234  1 .6 
3410.1 
2009.8 
3314.7 

ORBIT  CETERMINA 
ST  1656.8  SR 
CRT  .1192  CRS 
LSA  1722.7  MSA 
ELI  1657.4  EL2 


76.45  ECC  1.7411 
2 LAT  INJ  2 LONG 
106.96 


26.75 
-3.38 
28  .88 
-1  .49 
33.95 
2.84 


165 .99 
83.55 
1 50  . J 4 
58 . 99 
140.21 


TICN  ACCURACY 
360.1  SS  475.5 
.0351  CST  -.9877 
364 .8  SSA  12.2 
357.4  ALF  1 .56 


FLIGHT  TIME  212.00 
DISTANCE  604.900 


RL 

U7 

53 

LAL 

.00 

RP 

107 

76 

LAP 

.10 

RC 

192.690 

GL 

-.43 

LOL- 

137. 

.03 

VL 

26.382 

GAL 

12.84 

LOP 

78. 

.13 

VP 

36.877 

GAP 

17.27 

GP 

-10, 

.79 

7AL 

38.75 

7AP 

169.21 

OLA 

22 

.75 

RAL 

98.99 

RAO 

6568.9 

ARRIVAL  CATE  SEP  6 1 969 


ECC  .31312  INC  .1193  VI  30.201 
RCA  82.63  APO  157.97  V2  35.166 
7AC  172.05  ETC  157.07  ClP  17 9.92 


PLANETOCENTRIC  CONIC 
C3  51.159  VHL 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  5 28  58  3250.55  -25.36 

90.00  0 18  43  A289.ll  2.93 

100.00  1 1 18  2933.48  -27.58 

100.00  1 23  4 4082.07  4.92 

110.00  8 50  19  2611.19  -32.98 

110.00  1 56  33  3977.13  9.63 

differential  corrections 
TOE  -.4551  TRA  6.3685  TC3-1.5730  BAU  1.0761 

RCE  .4161  RRA  .3550  RC3  - .0307  FAU  .00959 

FCE  -.2114  FRA  1.8012  FC3  -.3622  BSP  19897 

BCE  .6166  BRA  6.3784  BC3  1.5733  FSP  -474 


INJ  LONG  INJ  RT  ASC 
114,27  346.27 

176.99  335.56 

91.49  346.82 

360.63  334.46 

68.20  348.01 

149.80  331.59 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5983.3  SGR 
RRT  .6167  RRF 
SGB  6000.7  R23 
SGI  5990.0  SG2 


TH  2.40  VHP  11.338  CPA  12.33  RAP 
INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ 

6 23  8 2650.5 

1 30  13  3689.8 

7 56  11  2333.5 

2 31  7 3482.1 

9 33  50  201 1 .2 

3 2 50  3377.1 

ORB  f T CETERMINA 


76.97 
61  .82 
77.99 
60.48 
80.46 
57.04 


78.63  ECC  J .8420 
2 LAT  INJ  2 LONG 
26.9)  105.94 

- ,86  170.36 

28.96  82.96 

.95  154.09 

33.95  59.10 

5.22  143.49 


456.2 

SG3 

137.4 

ST 

1700.5 

SR 

.6012 

RTF 

.9707 

CRT 

.0546 

CRS 

.0004 

Rl  3 

.9707 

LSA 

1768.4 

MSA 

358.7 

THA 

2.70 

El! 

1700.6 

El? 

TICN  ACCURACY 

345.9  SS  488.9 
.0753  CST  -.991? 

350.9  SSA  II .7 
345.3  AlF  .66 


1577 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
*L  147.53  LAI  .00  UX  137.03 

RP  107.73  LAP  .29  LOP  81.36 

PC  194.480  Gl  -I  .19  GP  - 10 . 58 

planetocentric  CONIC 
C3  58.410  VHL  7.643  CLA  21.90 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 46  27  3242.32 

90.00  0 13  21  4363.40 

100.00  7 23  16  2930.15 

100.00  1 19  13  4150.80 

110.00  9 3 45  2615.81 

110. 00  1 55  14  4037.90 

DIFFERENTIAL  CORRECTIONS 
TCE  -.6338  TRA  6.9207  TC3-1.3280 
POE  .4256  RRA  .3706  RC3  - .0237 
FOE  -.2446  FRA  1 .8705  FC3  -.1174 
BCE  .7634  0RA  6.9306  0C3  1.3282 

LAUNCH  CATE  FEB  6 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LX  137.03 

RP  107.70  LAP  .48  LOP  84.58 

RC  J96.245  GL  -1.89  GP  -10.40 

PLANE TOCENTRIC  CONIC 
C3  67.032  VHL  8.187  CLA  21.09 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  time  214.00 


distance  609.268 


ARRIVAL  cate  SEP  8 1 969 


VL  26.350 

GAL  13.97 

A7L  90.36 

HCA 

304.32 

SMA 

120.12 

ECC  .32761 

INC  .3553 

VI 

30 . 20 1 

VP  36.865 

GAP  18.22 

A7P  90.20 

TAL 

146.49 

TAP 

90.82 

RCA  80.77 

APO  159.47 

V2 

33.1  77 

7AL  37.30 

ZAP  369.36 

ETS  267.40 

ZAE 

128.34 

ETE 

188.51 

7AC  173.79 

ETC  147.01 

CLP 

1 78.89 

RAL  300.51 

RAC  6569.1 

VEL  13.408 

PTH 

2.45 

VHP 

11.931 

CPA  12.83 

RAP  80.79 

u 

LJ 

1 .961  3 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-25.49' 

113.70 

350.05 

77.25 

6 

40  30 

2642.3 

-26.99 

105.35 

i 

5.29 

18 1 .12 

338.65 

62.14 

1 

26  4 

3763.4 

1.52 

1 74 .47 

i 

-27.65 

91  .25 

350.57 

78.11 

8 

12  6 

23  30.2 

-28.99 

82.71 

! 

7.21 

164.44 

337.60 

60.91 

2 

28  24 

3550.8 

3.28 

1 57.86 

! 

-32.93 

68.55 

353  .74 

80.26 

9 

47  20 

2015.8 

-33.92 

59.45 

* 

11  .86 

153.09 

334.81 

57.70 

3 

2 32 

3437.9 

7.51 

146.70 

BAU  1.0372 
FAU  .00792 
BSP  19927 
FSP  -457 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5967.0  SGR  439.1  SG3  132.4 


RRT  .6091  RRF 
5GB  5983.9  R23 


.5950  RTF 
.0003  R13 


SGI  5973.8  SG2  347.9  THA 

flight  time  216.00 


ORBIT  CETERMINA 
ST  1744.6  SR 
CRT  -.0015  CRS 
LSA  181 5.0  MSA 
ELI  1744.6  EL2 


TICN  ACCURACY 
331  .5  SS  503. 3 
.1097  CST  -.9939 
335.6  S5A  ll.i 
331 .5  ALF  179.98 


ARRIVAL  CATE  SEP  10  1969 


90.00  6 2 2 3239.06 

90.00  0 8 44  4433.21 

100.00  7 37  37  2930.85 

100.00  1 15  51  4216.65 

110.00  9 15  56  2623.26 

110.00  1 54  1 4097.01 

differential  corrections 

TOE  -.8162  TRA  7.5206  TC3-1.1003 
ROE  .4360  RRA  .3847  RC3  -.0172 
FOE  -.2757  FRA  1.9471  FC3  -.0 797 
BCE  .9254  BRA  7.5305  6C3  1.1004 


VL  26.319 
VP  36.852 
7AL  35.99 

RAL  101  .88 
INJ  LAT 
-25.54 
7.49 
-27.62 
9.37 
-32.84 
13.98 

BAU  .9862 
FAU  .00617 
BSP  19826 
FSP  -438 


DISTANCE  613.357 

GAL  15.22  A7L  90.61  HCA  307.55  SMA  JJ9.94  ECC  .34370  INC  .6101  VI  30.201 

CAP  19.26  A7P  90.37  TAL  M5.43  TAP  92.98  RCA  78.72  APO  161.16  V2  35.187 

7AP  169.38  ETS  261.47  7AE  128.11  ETE  188.32  7AC  175.19  ETC  130.47  CLP  177.81 


RAO  6569.3  VEL  13.725  PTH  2.51  VHP  12.545 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
113.47  353.7J  77.33  6 56  1 

185.06  341,73  62.61  1 22  38 

91.30  354,22  78.08  82628 

168.14  340.72  61.49  2 26  7 

69.11  355.39  7 9.94  9 59  39 

156.35  338.00  58.49  3 2 18 

MTO-COURSE  EXECUTION  ACCURACY 
SGT  5949.2  SGR  420.9  SC3  127.8 

RRT  .6008  RRF  .5884  RTF  .9756 

SOB  5964.1  R23  .0005  R13  .9756 

SGI  5954,6  SG2  336.2  THA  2.44 


CPA  13.25  RAP 
PO  CST  TIM  INJ 

2639.1 

3833.2 
2330.8 
3616.7 

2023.3 
3497.0 

ORBIT  CETERMINA 
ST  1786.9  SR 
CRT  -.0489  CRS 
LSA  1860.3  MSA 
ELI  J 787 ,0  EL2 


82.93  ECC  2.1032 
2 LAT  INJ  2 LONG 
27.03  105.12 

3.77  1 78.37 

28.98  82.76 

5.49  161.50 

33.88  60.03 

9.7J  149.86 

rrcN  accuracy 

317.1  SS  518.9 
.3378  CST  -.9958 

339.7  SSA  10.7 

316.7  AlF  179.49 


LAUNCH  CATE  FEB  6 1969 


flight  time  2j8.oo 


ARRIVAL  cate  SEP  12  1969 


HELIOCENTRIC  conic 

Rl  1 47.53  LAL  .00  xa  137.03  VL  26,290 

RP  107.67  LAP  .67  tOP  87.81  VP  36.840 

RC  197.986  Gl  -2.55  CP  -10.22  7Al  34.82 

planetocentric  conic 

C3  77.345  VHL  8.795  CLA  20 . 34  RAL  103.11 


DISTANCE  617.102 

CAL  16,58  A7L  90.89  HCA  310.78  SMA  119.77  ECC  .36164  INC  .8880  VI  30.201 

GAP  20.43  A7P  90.58  TAL  144.47  TAP  95.25  RCA  76.46  APO  163.08  V?  35.196 

7AP  169.26  ETS  255.36  7 AE  127.84  ETE  188.13  7AC  175.91  ETC  105.38  ClP  176.69 


RAC  6569.5  VEL  14.096  PTH 


LNCH  A7MTH 

LNCH 

TTME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 

15 

54 

3239.88 

-25.52 

313.53 

357.25 

90.00 

0 

4 

41 

4499.61 

9.55 

188.86 

344.70 

100.00 

7 

50 

28 

2934 .95 

-27.56 

91.59 

357.75 

100.00 

1 

12 

48 

4279.78 

11  .40 

171  ,73 

343.01 

110.00 

9 

26 

56 

2633.13 

-32.72 

69.86 

350.94 

1 10.00 

1 

52 

50 

41  54 .36 

16.00 

159.57 

341  ,J7 

differential  corrections 

TCE-!. 0124  TRA  8,1651  TC3  -.8951 
RCE  .4466  RRA  .3963  RC3  -.0137 
FCE  -.3076  FRA  2.0296  FC3  - .0497 
BCE  1.J066  BRA  8.1747  8C3  .8951 

LAUNCH  CATE  FEB  6 1969 


2.57  VHP  13.253 
7MTH  INJ  TIME 
.30  7 9 54 

.22  1 19  41 

.94  8 39  23 

.18  2 24  8 

.51  10  10  49 

.38  324 


BAU  .9256 
FAU  .00444 
BSP  19832 
FSP  -423 


3.53  357.25  77.30  7 

8.86  344.78  63.22  1 1 

1.59  357.75  77.94  8 3 

1 .73  343.81  62.18  2 2 

9.86  358.94  79.51  10  I 

9.57  341.J7  59.38  3 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5924,4  SGR  401.2  SG3  123.3 

RRT  ,5903  RRF  .5797  RTF  .9782 

SOB  5938,0  R23  .0007  Rl 3 .9782 

SGI  5929.2  SG2  323.6  THA  2.30 

FLIGHT  TIME  220.00 


CPA  13.63  RAP  85.04  ECC  2.2729 

PO  CST  TIM  INJ  2 LA  T JNJ  2 LONG 

2639.9  -27.02  105.38 

3899.6  5.88  182. 10 

2334.9  -28.94  83.06 

3679.8  7.59  165.01 

2033.3  -33.82  60.80 

3554.4  11.82  152.96 

ORBIT  DETERMINATION  ACCURACY 

ST  1823.9  SR  302.5  SS  536.0 

CRT  -.0929  CRS  .1650  CST  -.997 2 

LSA  1902.8  MSA  303.3  SSA  10.2 

Eli  1826.1  El2  301 .1  alf  179.09 

ARRIVAL  CATE  SEP  14  1969 


HELIOCENTRIC  CCNIC  DISTANCE  620.420 

Rl  147.53  LAL  .00  LX  137.03  VL  26.261  GAL  18.10  A7L  91.19  HCA 

RP  107.64  LAP  .86  LOP  91.05  VP  36.828  GAP  21.73  A7F  90.83  TAL 

RC  199.701  Gl  -3.15  GP  -30.06  7Al  33.79  7AP  168.99  ETS  249.39  7AE 

PLANETXENTRIC  CCNIC 

C3  89.764  VHL  9.474  OLA  19,64  RAL  104.20  RAO  6569.8  VEL  14.550  PTH 


DISTANCE  620.420 

GAL  18.10  A7L  91.19  HCA  314.01  SMA  119.61  ECC  .38173  INC  3.3945  VJ  30.201 

GAP  21.73  A7F  90.83  TAL  143.63  TAP  97.64  RCA  73.95  APO  365.26  V2  35.205 

7AP  168.99  ETS  249.19  7AE  127.50  ETE  187.93  7 AC  175.68  ETC  77.96  CLP  175.51 


LNCH  A7M TH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

28 

12 

3244.09 

-25.46 

113.82 

90.00 

0 

1 

1 

4562.00 

11.47 

192.51 

100.00 

0 

1 

54 

2941 .91 

-27.46 

92.09 

100.00 

1 

9 

59 

4340.21 

13.30 

175.23 

110.00 

9 

36 

47 

2645.09 

-32.57 

70.76 

110.00 

J 

51 

36 

4209.00 

17.09 

162.75 

2.64  VHP  14.047 
A7MTH  INJ  TIME 
7.17  7 22  16 

3.93  1 17  4 

7.70  8 50  56 

?.98  2 22  20 

9.00  10  20  52 

3.38  3 I 46 


CPA  13.97  RAP  87.31  ECC  2.4773 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


differential 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  , 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-J  .2168 

tra 

8.8670 

TC3 

-.7077 

BAU 

• 8493 

SGT 

5895.8 

SGR 

380.2 

SG3 

119. 1 

ST 

1060.4 

SR 

287.8 

SS 

554  .8 

RCE  .4581 

RRA 

.4050 

RC3 

-.0069 

FAU 

.00259 

RRT 

.5774 

RRF 

.5687 

RTF 

.9808 

CRT 

-.1338 

CRS 

• 1093 

CST 

- .9981 

FCE  -.3390 

FRA 

2.1213 

FC3 

-.0250 

esp 

19835 

SOB 

5908.0 

R23 

.0010 

R13 

.9808 

LSA 

I94J .5 

M5A 

286.7 

SSA 

9,6 

BCE  1.3001 

BRA 

8.8770 

BC3 

.7077 

FSP 

-408 

SGI 

5899.9 

SC2 

310.2 

THA 

2.14 

Eli 

1860.8 

El2 

285.2 

AlF 

1 70.80 

1578 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  1 


LAUNCH  CATE  FE6  7 J 969 

heliocentric  CONIC 
Rl  147.55  LAL  .00  lOL  138.05 

RP  108.11  LAP  2.3 0 LOP  213.67 

RC  44.405  GL  1 1 .30  GP  9.9 7 

planetocentric  CONIC 
C3  28.72?  VHL  5.359 

LNCH  A7MTH  LNCH  TIME 
90.00  0 36  27 

90.00  18  36  16 

100.00  2 11  51 

100.00  19  43  3? 

11 0.00  3 49  52 

110.00  20  22  1 


FLIGHT  TIME  TO. 00 
Cl  STANCE  1 74.850 

VL  25.355  GAL  '3.58  A7L  87.62  MCA  75.64  SMA  114.80 

VP  36.044  GAP  -16.62  A7P  89.41  TAL  188.79  TAP  264.43 

7Al  110.46  7AP  10.43  ETS  255.46  7AE  157.04  ETE  4.01 


ARRIVAL  CATE  APR  18  1969 


ECC  .29146  INC  2.3787  VI  30.196 
RCA  81  .34  APO  148.26  V2  35.053 
7AC  125.98  ETC  156.79  ClP  3.06 


CLA  20.97 

RAL  20.88 

RAD  6568.2 

VEL  12.251 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3022.47 

-27.86 

90.06 

256.77 

4227.40 

.92 

173.51 

247.94 

27J4.82 

-29.66 

75.60 

256.93 

4010.29 

2.50 

156.67 

247.06 

2408.19 

-34.18 

52.50 

257.13 

3809.68 

6.35 

145.14 

244.68 

PTH  2.20  VHP  10.723  CPA  20.96  RAP  31.21  ECC  1.4727 
rNJ  A7MTH  1NJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

84.70  1 26  49  2422.5  -28.30  89.42 

61.70  19  46  43  3627.4  -2.87  166.88 

86.09  2 57  6 2114.8  -29.89  66.80 

60.20  20  50  23  3410.3  -1.48  150.15 

89.66  4 30  0 1808.2  -33.85  43.28 

56.34  21  26  51  3289.7  1 .89  138.91 


TCE 

ROE 

FOE 

BCE 


-.3014  TRA 
.3842  RRA 
.1857  FRA 
.4884  6 RA 


TC3 

.3398 

BAU 

.1314 

SGT 

757.2 

SGR 

432.6 

SG3 

RC3 

.0400 

FAU 

.02701 

RRT 

.2237 

RRF 

-.2526  RTF 

FC3 

-.8140 

BSP 

2165 

SGB 

872.1 

R23 

-.0335 

Rl  3 

BC3 

.3422 

FSP 

-187 

SGI 

766.0 

SG2 

416.8 

THA 

LAUNCH  OATE  FE0  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.15  LAP  2.16  LOP  216.88 

RC  45.309  GL  11 .10  GP  10.55 

planetocentric  CONIC 


C3  26.084 

VHL  5.107 

ola  20.19 

RAL  19.40 

RAD  6568.1 

VEL  12.143 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

90.00 

0 39  49 

2964.55 

-28.15 

93.85 

253.16 

90.00 

18  21  7 

4237.40 

1 .25 

174.07 

244 ,74 

100.00 

2 14  12 

2660.24 

-29.04 

71  .54 

253.24 

100.00 

19  29  26 

4016.94 

2.73 

157.04 

243.92 

110.00 

3 50  18 

2359.56 

-34.14 

40.71 

253.24 

I 10.00 

20  9 40 

3090.39 

6.30 

145.10 

241  .65 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.2975  TRA 

-.4820 

TC3 

.4081 

BAU 

.1439 

SGT 

ROE 

-.3606  RRA 

.1107 

RC3 

.0606 

FAU 

.02900 

RRT 

FOE 

.1830  FRA 

.1186 

FC3 

-.9625 

BSP 

2269 

SGB 

BOE 

.4736  BRA 

.4953 

BC3 

.4126 

FSP 

-213 

SGI 

70.4 

-.6850 

-.6917 

10.39 


FLIGHT  TIME  72.00 
DISTANCE  181.582 

VL  25.634  GAL  -3.64  A7L  07.00  MCA  70.85  SMA  116.23 

VP  36 .228  GAP  -15.55  A7P  89.57  TAL  109.64  TAP  268.49 

7AL  112.04  ZAP  10.61  ETS  266.05  7AE  154.92  ETE  5.85 


PTH  2.10  VHP  10.120 
INJ  A7MTH  INJ  TIME 
06.79  1 29  14 

61 .71  19  31  44 

88.21  2 50  33 

60.22  20  36  23 

91 .91  4 29  38 

56.35  21  14  39 

MID-COURSE  EXECUTION  ACCURACY 

706.2  SGR  438.5  SG3  87.7 
.2535  RRF  -.2862  RTF  -.7027 

900.3  R23  -.0388  R13  -.7105 
797.1  SG2  410.4  THA  11.16 


OR0IT  DETERMINATION  ACCURACY 


ST 

366.4 

SR 

412.6 

SS 

190.4 

CRT 

.8312 

CR5 

.9414 

CST 

. 9600 

L5A 

561  .2 

MSA 

159.6 

SSA 

19.5 

ELI 

528.4 

EL2 

159.1 

alf 

49.07 

ARRIVAL 

DATE 

APR 

20  1969 

ECC 

.27629 

INC 

2.2028 

VI 

30.196 

RCA 

84 .12 

APO 

148.35 

V2 

35.040 

7 AC 

126.79 

ETC 

155.05 

CLP 

1 .07 

CPA 

21  .95 

RAP 

32.16 

ECC 

1 .4293 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2364 .5 

- 

28.30 

85.19 

3637.4 

-2.55 

167.44 

2060.2 

- 

29. 77 

62.74 

3416.9 

-1  .25 

150.52 

1759.6 

- 

33.50 

39.52 

3290.4 

J .91 

3 38 .94 

ORBIT  DETERMINATION  ACCURACY 

ST 

376.2 

SR 

415.4 

SS 

185.9 

CRT 

.8393 

CRS 

.9469 

CST 

.957 2 

LSA 

568.5 

MSA 

158.3 

SSA 

20.fi 

ELI 

537.7 

El2 

158.0 

alf 

48.37 

LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05  VL 
RP  108.19  LAP  2.01  LOP  220.09  VP 


FLIGHT  TIME  74.00 
CISTANCE  188.321 

25.888  GAL  -3.71  A7L  87.97  MCA  82.05  SMA  117.58  ECC 
36.395  GAP  -14.53  A7P  89.72  TAl  190.56  TAP  272.61  RCA 


ARRIVAL  CATE  APR  22  1969 


RC  46.364  GL  10.81  GP 
PLANETOCENTRIC  CONIC 


II  .19 


C3  23.851 

VHL 

4.084 

CLA  19.28 

RAL  17.90 

RAO  6568.0 

VEL  12.051 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

0 

44  0 

2904 . 70 

-28.30 

89.48 

249.59 

90.00 

10 

4 56 

4252.98 

1.75 

174 .94 

241  .63 

100.00 

2 

17  18 

2603.92 

-29.89 

67.36 

249.60 

100.00 

19 

14  19 

4029.10 

3.14 

157.7J 

240.85 

110.00 

3 

51  24 

2309.53 

-33.95 

44.01 

249.41 

110.00 

19 

56  42 

3896.33 

6.61 

145.50 

238.71 

dFFERENTIAL  CORRECTIONS 


TCE 

-.2914 

TRA 

-.4585 

TC3 

.4038 

BAU 

.1567 

SGT 

RCE 

-.3538 

RRA 

.1097 

RC3 

.0861 

FAU  .03122 

RRT 

FCE 

.1793 

FRA 

.1007 

FC3-; 

l .1334 

BSP 

2408 

SGB 

BOE 

.4584 

BRA 

.4714 

BC3 

.4914 

FSP 

-243 

SGI 

LAUNCH  CATE  FE6  7 1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.23  LAP  1.86  LOP  223.29 

RC  47.558  GL  10.41  GP  11 .90 

planetocentric  CONIC 
C3  21.962  VHL  4.686  OLA  10.25  RAL 


7AL  113.72  7AP  11.23  ETS  277.60  7AE  152.96  ETE 


PTH  2.15  VHP  9.549 
INJ  A7MTH  INJ  TIME 
88.97  1 32  25 

61 .73  19  15  49 

90.41  3 0 42 

60.26  20  21  28 

94.20  4 29  53 

56.38  21  1 39 

MrO-COURSC  EXECUTION  ACCURACY 

015.4  SGR  445.0  SC 3 98.0 

.2865  RRF  -.3239  RTF  -.7208 
928.9  R23  -.0440  Rl 3 -.7298 
028.8  SG2  419.4  THA  12.00 

flight  time  76.00 


DISTANCE  195.062 

VL  26.119  GAL  -3.79  A7L  80.14  HCA  05.25  SMA  110.05 
VP  36.547  GAP  -13.55  A7P  09.05  TAL  191.53  TAP  276.78 
7Al  115.46  7AP  12.28  ETS  287.26  7AE  151.17  ETE  9.29 


CPA  22.99 
PO  CST  TIM 

2304 .8 
3653.0 

2003.9 

3429.2 
1709.5 

3296.3 


INC 

2.0310 

VI 

30 . 1 96 

APO 

140 

.44 

V2 

35.027 

ETC 

J54 

.05 

CLP 

-.96 

RAP 

33 

,04 

ECC 

1 .3925 

INJ  2 

LAT 

INJ 

2 LONG 

■20. 

14 

80.82 

-2.04 

-29.51 

-.04 

-33.00 

2.14 


168.31 
58.58 
15 1.19 
35.70 
139.25 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

0 40  55 

2843.72 

-28.29 

85.02 

246.10 

90.00 

17  47  59 

4273.99 

2.43 

176.11 

238.63 

1 00.00 

2 21  9 

2546.31 

-29 . 70 

63.08 

246.04 

100.00 

18  58  27 

4046.63 

3.73 

150.67 

237.91 

110.00 

3 53  9 

2258.44 

-33.63 

40.86 

245.68 

110.00 

19  42  56 

3907.26 

7.02 

146.07 

235.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2837  TRA  -.4346  TC3  .5625 
RCE  -.3398  RRA  .1095  RC3  .1175 
FCE  .1716  FRA  .0800  FC3-1 .3292 
BCE  .4427  BRA  .4402  0C3  .5745 


16.39  RAD  6567.9  VEL  11.973  PTH 

INJ 

91 .21 
61.70 
92.66 
60.32 
96.52 
56.46 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .1607  SGT  043.3  SGR  452.4  SG3  109.5 

FAU  .03372  RRT  .3232  RRF  -.3660  RTF  -.7363 

BSP  2532  SGB  956.9  R23  -.0520  R13  -.7460 

FSP  -276  SGI  059.9  5G2  419.0  THA  12-98 


2.13  VHP  9.007 
A7MTH  INJ  TIME 
1 36  19 
10  59  13 

3 3 35 

20  5 53 

4 30  47 

20  48  3 


ST 

382.5 

SR 

417.1 

SS 

1 70 .4 

CRT 

.8458 

CRS 

.9520 

CST 

.9527 

LSA 

57J  .9 

MSA 

156.6 

S5A 

22.3 

ELI 

543.9 

El2 

156.5 

alf 

47.93 

ARRIVAL 

CATE 

APR 

24  1969 

ECC 

.24988 

INC 

1 .8619 

VI 

30.196 

RCA 

09.15 

APO 

348.54 

V2 

35.013 

7AC 

1 20 . 1 4 

ETC 

153.78 

CLP 

-3.05 

OPA 

24  .06 

RAP 

33.85 

ECC 

1.3614 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2243.7 

- 

27.83 

76.38 

3674.0 

1946.3 
3446.6 

1658.4 
3307.3 


-1.37 

-29.10 

-.25 

-32.36 

2.56 


169.48 
54.35 
152.15 
31  .85 
139.82 


ORB  I T DETERMINATION  ACCURACY 


ST 

385.6 

SR 

4J7.6 

SS 

167.6 

CRT 

.8510 

CRS 

.9561 

CST 

.9459 

LSA 

571  .6 

MSA 

154.6 

SSA 

24.0 

ELI 

547.0 

El2 

154.6 

alf 

47.68 

1579 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  FE0  7 J 969 


HELIOCENTRIC  CONIC 


RL 

147.55 

LAL 

.00 

LOL 

138.05 

VL 

RP 

108 .27 

LAP 

1 .69 

LOP 

226.49 

VP 

RC 

40.083 

Gl 

9.91 

GP 

12.69 

7AL 

planetocentric  ccnic 

C3 

20.367 

VHL 

4.513 

ClA 

17.11 

jtal 

flight  time  78. do 
or STANCE  201.802 

26.3 29  GAL  -3.07  A7L  00. 33  HCA  80.44  SWA  120.0 3 

36.685  GAP  -12. 62  A7P  89.95  TAL  192. 56  TAP  281.00 

117.2 4 7AP  13.70  E TS  295.31  7AE  149.56  ETE  10.99 

14.91  RAC  6567.0  VEL  Tl  .906  PTH  2.12  VHP  8.494 


ARRIVAL  CATE  APR  26  1969 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 54 

31 

2781  .87 

-28.12 

80.50 

242.73 

93.47 

1 

40  53 

90.00 

17  30 

33 

4299.60 

3.25 

177.54 

235.80 

61  .05 

18 

42  13 

100.00 

2 25 

41 

2407.07 

-29 . 52 

50.76 

242.63 

94.92 

3 

7 9 

100.00 

10  42 

4 

4060.83 

4.40 

359.90 

235.12 

60.41 

19 

49  53 

1 10.00 

3 55 

35 

2206.62 

-33.16 

36.89 

242.10 

90.83 

4 

32  2! 

110.00 

19  28 

40 

3922.05 

7.60 

146.90 

233.20 

56.57 

20 

34  3 

DIFFERENTIAL  CORRECTIONS 


TCE 

-.2741 

TRA 

-.4111 

TC3 

.6443 

BAU 

.1005 

SGT 

roe 

- . 3264 

RRA 

.1100 

RC3 

.1555 

FAU  .03653 

RRT 

FCE 

.1  596 

FRA 

.0561 

FC3- 

1 .5527 

BSP 

2648 

5G8 

ece 

.4  262 

BRA 

.4256 

0C3 

.6628 

FSP 

-315 

SGI 

LAUNCH  DATE  FE0  7 1969 
HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  138.05  VL  26.519 

RP  108.31  LAP  1.53  LOP  229.69  VP  36.809 

RC  50.327  CL  9.31  GP  13.56  7AL  119.04 

planetocentrjc  conic 

C3  19.023  VHL  4.361  DLA  15.87  RAL 


MID-COURSE  EXECUTION  ACCURACY 

870.3  SGR  461 .3  SG3  122.5 
.3636  RRF  -.4125  RTF  -.7505 

985.0  R23  -.0606  R13  -,7629 

891.1  SG2  419.6  THA  14. JO 

flight  time  so.oo 


DISTANCE  200.536 
GAL  -3,95  A7L  88.47  HCA 
GAP  -11.73  A7P  90.04  TAL 
ZAP 


15.42  ETS  301.89  7AE  J40.J3  ET£ 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

1 0 45 

2719.66 

-27.70 

75\98 

239.52 

90.00 

17  12  52 

4 329.40 

4.20 

179.21 

233.16 

100.00 

2 30  54 

2420.98 

- 29.10 

54.43 

239.35 

100.00 

18  25  25 

4095.31 

5.37 

J61 .36 

232.52 

110.00 

3 58  40 

2154 .36 

-32.54 

32.93 

238.70 

110.00 

19  14  8 

3942-69 

0.34 

147.96 

230.69 

DIFFERENTIAL  CORRECTIONS 


13.47  RAD  6567.0  VEL  11.849  PTH  2. JO  VHP  8.010 

INJ  A7MTH  INJ  TIME 
95.71  j 46  5 

61  .97  18  25  J 

97.16  3 11  23 

60.55  19  33  40 

101.09  4 34  34 

56.73  20  J 9 51 


ECC  .23850 

INC 

I .6945 

VI 

30.196 

RCA  91.40 

APO 

148.66 

V? 

35.000 

ZAC  128.65 

ETC 

152.65 

CLP 

-5.20 

CPA  25.18 

RAP 

34 .57 

ECC 

1 .3352 

PC  CST  TJM 

INJ 

I 2 LAT 

INJ 

2 LONG 

2181  .9 

- 

27.34 

71  .92 

3699.6 

-.54 

170.91 

1087.9 

- 

28.53 

50.10 

3460  .0 

.51 

153.36 

1606.6 

- 

3J  .50 

28.01 

3322.0 

3.15 

140.64 

ORBIT  DETERMINATION  ACCURACV 

ST  305.0 

SR 

416.7 

55 

152.0 

CRT  .0544 

CRS 

.9588 

CST 

.9347 

LSA  566.0 

MSA 

152.6 

SSA 

26.1 

ELI  546.4 

El2 

3 52.5 

ALF 

47.65 

ARRIVAL 

DATE 

APR 

28  1969 

ECC  .22824 

INC 

1 .5278 

VI 

30. 196 

RCA  93.40 

APO 

140.70 

V? 

34 .987 

ZAC  129.03 

ETC 

3 53  . 4 7 

CLP 

-7.41 

CPA  26.35 

RAP 

35.19 

ECC 

1.3131 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2139.7 

- 

26.70 

67.40 

3729.4 

.42 

1 

[72.57 

TOE  -.2628 

TRA 

-.3805 

TC3 

.7262 

BAU 

.1916 

ROE  -.3133 

RRA 

.1113 

RC3 

.2007 

FAU 

.03965 

FOE  .1432 

FRA 

.0296 

FC3- 

1 .8045 

BSP 

2758 

BCE  .4089 

BRA 

.404] 

BC3 

.7534 

FSP 

-358 

iUNCH  CATE  FEB 

7 1969 

heliocentric  conk 

RL  147.55 

LAL 

.00 

LOL 

138.05 

VL 

26.691 

RP  108. 36 

LAP 

1 .36 

LOP 

232.80 

VP 

36.921 

RC  51 .801 

GL 

8.60 

GP 

34.54 

ZAL 

120.83 

planetocentric  conic 

C3  17.892 

VHL 

4,230 

DLA 

14.54 

RAL 

12. M 

LNCH  A7MTH 

LNCH  TIME 

L-i 

: time 

INJ  LAT 

90.00 

1 

7 37 

2657.44 

-27.28 

90.00 

16 

55  9 

4362.89 

5.27 

100.00 

2 

36  45 

2369.90 

-28,52 

100.00 

18 

8 42 

4125.58 

6.38 

MO. 00 

4 

2 25 

2301 .93 

-31 .79 

1 10.00 

30 

59  31 

3966.40 

9.23 

GAl 

GAP 

7AP 


Mic-COURSE  EXECUTION  ACCURACV 
SGT  095.5  SCR  472.3  SG3  137.0 
RRT  .40 74  RRF  -.4630  RTF  -.7629 
5GB  1012.4  R23  -.0707  Rl 3 -.7777 
SGI  921.6  SG2  419.2  THA  15.38 


flight  time  s?. oq 

CISTANCE  215.260 
-4.03  A7L  08.64  HCA  94 .83  SMA 
-10.89  A7P  90.11  TAL  194.70  TAP 
17.42  ETS  307.20  7AE  146.90  ETE 


1829.0 

3495.3 

1554.4 
3342.7 


-27.80 
1 .40 
-30.67 
3 . 9 J 


45.87 
154  .82 
24  .21 
34J  .68 


ORBIT  DETERMINATION  ACCURACV 


RAC  6567.7  VEL  11.801  PTH  2.09  VHP  7.553 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

380.6 

SR 

414.] 

SS 

134 .5 

CRT 

.8560 

CRS 

.9583 

CST 

.9162 

LSA 

557.6 

MSA 

1 50.5 

SSA 

20.4 

ELI 

542.0 

EL2 

150.3 

alf 

47.01 

ARRJ VAL 

CATE 

APR 

30  1969 

ECC 

.21904 

TNC 

J .3607 

VJ 

30 . 1 96 

RCA 

95.39 

APO 

148.91 

V2 

34 .974 

ZAC 

129.25 

ETC 

150.25 

CLP 

-9.71 

CPA 

27.50 

RAP 

35.60 

ECC 

1.2945 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

7]  .50 
101 .09 
50.14 
163.04 
29.03 
149.23 


CIFFERENTIAL  CORRECTIONS 


236.49 

230.74 

236.28 

230.14 

235.52 

228.40 


97.91 

62.14 

99.35 

60.73 

103.29 

56.94 


1 51  54 
10  7 52 

3 16  15 

19  17  28 

4 37  27 

20  5 38 


2057.4 
3762.9 
1770.0 
3525  .6 
1501  .9 

3366.4 


-25.90 
1 .50 
-26.94 
2.43 
-29.63 
4.0J 


63.10 
1 74 .44 

41 .70 
3 56.40 
20.40 
142.92 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TCE 

-.2492 

TRA 

- . 3664 

TC3 

.8079 

BAU 

.2026 

SGT 

910.6 

SGR 

406.5 

SG3 

153.3 

ST 

37J  .5 

SR 

409.3 

SS 

112.0 

RCE 

-.3001 

RRA 

.1134 

RC3 

.2542 

FAU 

.04316 

RRT 

.4538 

RRF 

-.517? 

RTF 

-.7744 

CRT 

.0551 

CRS 

.9496 

CST 

.8807 

FOE 

. 1205 

FRA 

-.0006 

FC3- 

■2.0802 

BSP 

2873 

SOB 

1039.5 

R23 

-.0820 

Rl  3 

- . 7922 

LSA 

543.2 

MSA 

140.5 

SSA 

31  .1 

BOE 

.3901 

BRA 

.3835 

6C3 

.8469 

FSP 

-407 

SGI 

951 .5 

SG2 

418.5 

THA 

16.87 

ELI 

532.6 

EL2 

140.3 

alf 

40.24 

LAUNCH  DATE  FEB  7 1969 


flight  time  04.00 


ARRIVAL  CATE  MAV  ? 1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.40  LAP  1.10  LOP  236.07 

RC  53.536  Gl  7.70  GP  15,62 

planetocentric  ccnic 

C3  16. 94?  VHL  4.J16  ClA  13 .12  RAL 


DISTANCE  221 .973 

VL  26.846  GAL  -4.1?  A7U  80.81  HCA  98.02  SMA  123.09  ECC  .21083  INC  1.1921  VI  30.196 

VP  37,02!  GAP  -10.08  A7P  90 . 1 7 TAL  395.79  TAP  293.81  RCA  97.14  APO  149.04  V2  34.961 

7AL  122.59  7AP  19.67  ETS  311,49  7AE  145.04  ETE  16.55  7AC  129.30  ETC  140.99  CLP  -12.11 

10.85  RAD  6567.7  VEL  11.761  PTH  2.08  VHP  7.124  CPA  28.87  RAP  36.03  ECC  1.2788 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

115  4 

2595.46 

-26.62 

67.00 

233.69 

100.03 

1 50  20 

3995.5 

-24.97 

50.81 

90.00 

16  37  35 

4399.61 

6.44 

183.16 

228.56 

62.37 

17  50  54 

3799.6 

2.69 

376.49 

100.00 

2 43  14 

231 1.12 

-27.80 

45.92 

233.43 

101 .46 

3 21  45 

I7M  .1 

-25.94 

37.63 

100.00 

17  52  6 

4159.18 

7.49 

164.91 

227.99 

60.98 

19  1 25 

3559.2 

3.56 

158.33 

MO. 00 

4 6 50 

2049.54 

-30.90 

25.20 

232.58 

105.39 

4 410 

1449.5 

-20.40 

16.84 

1 10.00 

10  44  59 

3993.53 

10.23 

150.60 

226.33 

57.20 

19  51  33 

3393.5 

5.04 

344 .35 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TCE 

-.234? 

TRA 

-.3455 

TC3 

.8053 

BAU 

.2129 

SGT 

938.6 

SGR 

504.0 

SG3 

371  .4 

ST 

358.8 

SR 

402.2 

SS 

86.9 

ROE 

-.2066 

RRA 

.1363 

RC3 

.3367 

FAU 

.04705 

RRT 

.5022 

RRF 

-.5739 

RTF 

-.7040 

CRT 

• 8515 

CRS 

.9152 

CST 

.0027 

FOE 

.0914 

FRA 

-.0336 

FC3-2.404J 

BSP 

2981 

SGB 

3065.8 

R23 

-.0949  Rl 3 

-.8056 

LSA 

524 . 7 

M5A 

3 46.6 

SSA 

34.2 

BCE 

.3702 

BRA 

.364  5 

BC3 

.9401 

FSP 

-462 

SGI 

980.4 

SG2 

417.9 

THA 

18. 62 

ELI 

530  .8 

EL2 

145.8 

alf 

48  .83 

1580 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
ffL  147.55  LAL  .00  IOL  138.05 

RP  108.43  LAP  1.00  LOP  239.26 

RC  55.282  CL  6.85  CP  16.82 

planetocentric  CONIC 
C3  16.147  VHL  4.018  CtA  11.63 
INCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 23  8 2533.90 

90.00  16  20  18  4439.16 

100.00  2 50  22  2252.57 

100.00  17  35  45  4195.72 

110.00  4 11  56  1997.34 

110.00  18  30  41  4023.71 

DIFFERENTIAL  CORRECTIONS 
TCE  -.2173  TRA  -.3261  TC3  .9558 

ROE  -.2724  RRA  .1200  RC3  .3892 

FCE  .0539  FRA  -.0695  FC3-2.7531 

BCE  .3484  BRA  .3475  BC3  1.0320 


FLIGHT  TIME  86.00 


ARRIVAL  GATE  MAr  4 1969 


VL  26.985 
VP  37.110 
7AL  124.28 

RAL  9.69 
INJ  LAT 
-25.82 

7.68 
-26.94 

8.69 
-29.90 

11  .34 

BAU  .2228 
FAU  .05135 
BSP  3084 
FSP  -524 


CISTANCE  228.671 

GAL  '4.19  A7L  88.98  HCA  Wl .21  SMA  123.95  ECC  .20348  INC  1.0209  VI  30.196 

GAP  -9.30  A7P  90.20  TAl  196.07  TAP  298.08  RCA  98.73  APO  149.17  V2  34.948 

ZAP  22.14  ETS  314  .99  7AE  144.95  ETE  18.70  ZAC  129.16  ETC  U7.72  ClP  -14.61 


RAD  6567.6 
INJ  LONG 
62.75 
185.40 
41.78 
166.96 
21  .47 
152.32 


VEL  11.727  PTH  2.07  VHP  6.721 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  30.24  RAP  36.21  ECC  1.2657 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


231  .12 
226.64 
230.84 
226.09 
229.91 
224.50 


102.05 
62.66 
103.47 
61  .29 
107.39 
57.53 


2 5 22 

17  34  17 

3 27  55 

18  45  41 

4 45  13 

19  37  45 


1933.9 

3839.2 

1652.6 

3595.7 

1397.3 

3423.7 


-23.90 

3.96 

-24.82 

4.79 

-27.23 

6.98 


54  .61 
178.70 
33.62 
160.34 
13.30 
145.94 


LAUNCH  CATE  FEB  , 7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  UX  138.05 
RP  108.47  LAP  .82  LOP  242.44 
RC  57.109  GL  5.82  GP  18.16 
planetocentric  conic 
C3  15.483  VHL  3.935  OLA  10.07 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  I 31  49  2472.81 

90.00  16  325  4481 .22 

100.00  2 58  9 2194.39 

100.00  17  19  47  4234.86 

110.00  4 17  42  1945.41 

110.00  18  16  42  4056.61 

differential  corrections 

TOE  -.1974  TRA  - .3068  TC3  1.0221 
RDE  -.2567  RRA  .1248  RC3  .4738 
FDE  .0054  FRA  -.1095  FC3-3.1408 
BOE  .3238  BRA  .3312  0C3  1.1265 

LAUNCH  CATE  FEB  7 1969 
HELIOCENTRIC  CONIC 


VL  27.110  GAL 
VP  37.189  GAP 
ZAL  125.90  ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  954.7  SGR  528.4  SG3  191.5 
RRT  .5504  RRF  -.6316  RTF  -.7918 
SGB  1091.2  R23  -.1095  R13  -.8185 
SGI  1008.0  SG2  417.8  THA  20.65 

flight  time  88.00 

01  STANCE  235.351 

-4.27  A7L  89.15  HCA  104.39  SMA  124.74 

-8.56  A7P  90.21  TAL  197.93  TAP  302.32 

24.83  ETS  317.88  7AE  144.23  ETE  21.07 


ORBIT  DETERMINATION  ACCURACV 


RAL  8.66 
INJ  LAT 
-24.88 
8.99 
-25.95 
9.97 
-28 . 79 
12.54 

BAU  .2332 
FAU  .05617 
BSP  3226 
FSP  -597 


RAO  6567.6  VEL  11.699  PTH  2.06  VHP  6.346 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  HHE 


58.53 

187.80 

37.74 

169.17 

17.84 

154.12 


228.81 

224.98 

228.50 
224.46 

227.51 
222.93 


103.97 
63.03 
105.38 
61 .67 
109.28 
57.94 


2 13  2 

17  18  6 

3 34  43 

18  30  22 

4 50  8 

19  24  19 


ST 

341  .8 

SR 

392.0 

SS 

61  .6 

CRT 

.8440 

CRS 

.7717 

CST 

.5803 

LSA 

503  .8 

MSA 

145.1 

55A 

37.8 

ELI 

499.8 

EL2 

143.8 

ALF 

49.63 

ARRIVAL 

cate 

MAY 

6 1969 

ECC 

.19698 

INC 

.8461 

VI 

30.196 

RCA 

100.17 

APO 

149.31 

V2 

34 .936 

7AC 

128.82 

ETC 

146.45 

CLP 

-17.23 

OPA 

31  .69 

RAP 

36.19 

ECC 

1 .2548 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1872.8 

- 

22.72 

50.52 

3881  .2 

5.30 

181  .06 

1594  .4 

- 

23.59 

29.74 

3634.9 

6.10 

1 62 . 5 1 

1345.4 

- 

25.89 

9.86 

3456.6 

8.21 

147.69 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  967.2  SGR  559.3  SG3  214.0 
RRT  .5981  RRF  -.6889  RTF  -.8001 
SGB  1117.2  R23  -.1231  R1 3 -.8330 
SGI  1035.9  SG2  418.5  THA  23.05 

FLIGHT  TIME  90.00 
DISTANCE  242.012 


ORBIT  DETERMINATION  ACCURACY 


RL 

147 

.55 

LAL 

.00 

LOL 

138.05 

VL 

27.221 

GAL 

-4.34 

A7L 

89 

.33 

HCA 

RP 

1 D8 

.51 

LAP 

.64 

LOP 

245.62 

VP 

37.258 

GAP 

-7.86 

AZP 

90 

.20 

TAL 

RC 

59.1 

DIO 

GL 

4.69 

GP 

19.65 

7AL 

127.42 

ZAP 

27.74 

ETS 

320 

.31 

ZAE 

planetocentric 

CONIC 

675 

PTH 

C3 

14  . 

930 

VHL 

3.864 

CLA 

8.46 

RAL 

7.78 

RAO 

6567.6 

VEL 

11  .' 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00 


90.00 
100.00 
100.00 
110.00 
1 10.00 


1 41  10  2412.18 

15  47  0 4525.53 

3 6 36  2136.60 

17  4 15  4276.35 

4 24  12  1893.76 

4091 .94 


18  3 8 

differential  corrections 
TDE  '.1784  TRA  -.2915  TC3  1 .0708 

RDE  -.2395  RRA  .1302  RC3  .5698 

FDE  -.0522  FRA  -.1497  FC3-3.5558 

BOE  .2986  BRA  .3193  BC3  1.2130 

LAUNCH  DATE  FEB  7 196 9 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .0 

RP  108.55  LAP  .4 

RC  60.976  GL  3.4 

PLANETOCENTRIC  CONIC 


INJ  CAT 
-23.82 
10.34 
-24.85 
11  .30 
-27.58 
13.80 

BAU  .2421 
FAU  .06132 
BSP  3312 
FSP  -67 2 


INJ  LONG 
54.40 
190.35 
33.80 
171 .53 
14.31 
156.07 


INJ  RT  ASC 
226.78 
223.60 
226.44 
223.10 
225.39 
221 .63 


105.78 
63.49 
107.18 
62.14 
111  .05 
58.41 


3.63  ETE  23.72 

2.05  VHP  5.998 
iZMTH  INJ  TIME 
2 21  22 

17  2 26 

3 42  13 

18  15  31 

4 55  46 

19  11  20 


ST 

318.9 

SR 

378.0 

SS 

48.8 

CRT 

.8307 

CRS 

.1925 

CST 

-.0898 

L5A 

473.9 

MSA 

143.7 

SSA 

42.0 

Eli 

473.9 

El2 

141  .6 

ALF 

50  .81 

ARRIVAL 

CATE 

MAY 

8 1969 

ECC 

.19124 

INC 

.6662 

VI 

30 . 1 96 

RCA 

301 .46 

APO 

U9.44 

V2 

34.923 

ZAC 

128.24 

ETC 

145.21 

CLP 

-19.99 

CPA 

33.22 

RAP 

35.95 

ECC 

1 .2457 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1812.2 

- 

21.43 

46.55 

3925.5 

1536.6 
3676.3 
1293.8 
3491  .9 


6.70 

-22.26 

7.48 

-24.46 

9.53 


183.56 
25 .96 
164.82 
6.52 
149.58 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  972.5  SGR  598.4  SG3  238.3 
RRT  .6410  RRF  '.7430  RTF  -.8036 
SGB  1141.9  R23  -.1397  R1 3 -.8452 
SGI  1061.5  SG2  420.8  THA  25.89 

FLIGHT  TIME  92.00 

DISTANCE  248.651 


ORBIT  DETERMINATION  ACCURACY 


90.00  1 51  13 

90.00  1 5 31  5 

100.00  3 15  48 

100.00  16  49  11 

110.00  4 31  27 

110.00  17  50  1 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1584  TRA  -.2786  TC3  1.1055  BAU  .2511 

RDE  -.2198  RRA  .1363  RC3  .6797  FAU  .06690 

FOE  -.1234  FRA  -.1909  FC3-4.0016  BSP  3404 

BOE  .2709  BRA  .3102  BC3  1 .2977  FSP  -757 


LOL  138.05 

VL  27.320 

GAL  -4.40 

AZL  89.52  HCA  110.76 

SMA 

126.09 

LOP  248.80 

VP  37.320 

GAP  -7.18 

AZP  90.17 

TAl  199.92 

TAP 

310.67 

GP  21.31 

ZAL  128.81 

ZAP  30.88 

ETS  322.41 

ZAE  143.15 

ETE 

26.69 

ola  6.79 

RAL  7.04 

RAO  6567.6 

VEL  11.656 

PTH  2.05 

VHP 

5.678 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

2351 .87 

-22.65 

50.37 

225.02 

107.47 

2 

30  25 

4571 .98 

11  .74 

193.05 

222.49 

64.05 

16 

47  17 

2079.06 

-23.63 

29.95 

224.66 

108.85 

3 

50  27 

4 320.02 

12.67 

174,04 

222.02 

62.70 

18 

l 11 

1842.31 

-26.27 

10.88 

223.56 

112.70 

5 

2 9 

4129.54 

15.13 

158.17 

220.60 

58.98 

18 

58  51 

SGT  971.1  SGR  647.8  SG3  264.7 
RRT  .6781  RRF  -.7924  RTF  -.8047 
SGB  1167.3  R23  -.1557  R1 3 -.8579 
SGI  1087.1  SG2  425.3  THA  29.24 


ST 

296.3 

SR 

360.2 

SS 

68.2 

CRT 

.8115 

CRS 

-.4739 

CST 

-.6990 

LSA 

446.6 

MSA 

143.2 

SSA 

46.3 

Eli 

444  .8 

El2 

140.2 

ALF 

51  .81 

ARRIVAL 

DATE 

MAY 

10  196S 

ECC 

.18619 

INC 

.4802 

VI 

30.196 

RCA 

102.61 

APO 

M9.57 

V2 

34.91 1 

ZAC 

127.4] 

ETC 

144 .03 

ClP 

-22.90 

OPA 

34  .84 

RAP 

35.45 

ECC 

1 .2382 

PC 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1751  .9 

- 

20.04 

42.66 

3972.0 

8.16 

186.20 

1479.1 

20.84 

22.27 

3720  .0 

8.91 

167.27 

1242.3 

22.96 

3.28 

3529.5 

10.91 

151  .61 

ORB I T DETERMINATION  ACCURACY 

ST 

271  .3 

SR 

337.1 

SS 

1 10.2 

CRT 

.7816 

CRS 

-.7226 

CST 

-.8705 

LSA 

419.8 

MSA 

143.3 

SSA 

50.9 

ELI 

409.7 

El2 

139.3 

AlF 

52.82 

1581 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  TEG  7 1969 


HELIOCENTRIC  CONIC 


flight  TIME  9 A .00 


ARRIVAL  CATE  MAY  j 2 1969 


RL 

147. 

55 

LAL 

.00 

10L 

138.05 

VL 

27, 

.407 

CAL 

RP 

108  . 

58 

LAP 

.26 

LOP 

251 .98 

VP 

37, 

.373 

GAP 

RC 

63.000 

gl 

2.08 

GP 

23.14 

7AL 

130.08 

JAP 

planetocentric  CONIC 
C3  14 .097  VHL  3,755  CLA 


DISTANCE  255.268 

-4.45  A7L  69.71  HCA  113.94  SMA  176.67  ECC  .18177  INC  -7862  Vl  30 . 1 96 

-6.53  A7P  90.12  TAl  200.82  TAP  314.76  RCA  103.64  APO  149.69  V2  34.900 

34.25  ET5  324.28  7A£  142.72  ETE  30.04  7AC  126.31  ETC  142.94  ClP  -25.99 


5.06  RAL  6.46 


LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

90.00 

2 

2 

4 

2291 .65 

-21 .36 

90.00 

15 

15 

38 

4620.59 

13.17 

100.00 

3 

25 

48 

2021 .59 

-22.32 

100.00 

16 

34 

35 

4365.88 

14.09 

110.00 

4 

39 

31 

1790.89 

-24.88 

110.00 

17 

37 

22 

4169.34 

16.52 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1368  TRA  -.1 
ROE  -.1964  RRA  .j 
-.2105  FRA  -.i 
.2394  BRA 


VEL  1 J *640 

PTH  2.04 

VHP  5.387 

DPA  36.55 

RAP  34.65 

ECC  1.2320 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

223.54 

109.04 

2 40  16 

1691 .6 

-18.57 

38 .86 

221 .68 

64.71 

16  32  38 

4020.6 

9.66 

188.98 

223.17 

110.42 

3 59  30 

1421 .6 

-19.34 

18.66 

221 .22 

63.36 

J 7 47  21 

3765.9 

10.40 

169.86 

222.02 

314.24 

5 9 22 

1190.9 

-21 .39 

.12 

219.85 

59.64 

18  46  51 

3569.3 

12.36 

153.78 

INJ  LONG 
46.42 
195.90 
26.19 
176.73 
7.53 
160.43 

MIC- COURSE  EXECUTION  ACCURACY 


FOE 

BCE 


TC3 

1 .1266 

BAU 

.2610 

SCT 

962.5 

SCR  709.8 

SG3  293.3 

ST 

RC3 

.8053 

FAU  .07288 

RRT 

• 7090 

RRF  -.8360 

RTF  -.8048 

CRT 

FC3- 

-4.4757 

BSP 

3534 

see 

1195.9 

R23  -.1669 

R13  -.8727 

LSA 

8C3 

1 .3848 

FSP 

-851 

SCI 

1115.1 

5C2  432.1 

THA  33.21 

Eli 

ORBIT  DETERMINATION  ACCURACY 

243.5  SR  307.5  SS  164.5 

.7342  CRS  -.8044  CST  -.9028 

396.5  MSA  143.5  SSA  55.3 

366.9  EL2  138.5  AlF  53.89 


LAUNCH  CATE  FEB  7 1969 


HELIOCENTRIC  CONIC 


rl 

147.55  LAL 

.00 

LOL 

138.05 

VL 

27.484 

CAL 

-4.50 

RP 

108.62  LAP 

.07 

LOP 

255.16 

VP 

37.418 

CAP 

-5.91 

RC 

65.076  CL 

.61 

CP 

25.16 

7AL 

131  .18 

ZAP 

37.85 

PLANETOCENTRIC  CONIC 

C3 

13.793  VHL 

3.714 

OLA 

3.28 

RAL 

6.06 

RAD 

6567.5 

FLIGHT  TIME  96 .00  A R 

DISTANCE  261 .860 

89.92  HCA  117.U  SMA  127.18  ECC  .17791 


VEL  11.627  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

2 13  49 

2231 .21 

-19.97 

42.54 

222.35 

110.50 

90.00 

15  0 38 

4671 .44 

14.63 

198.92 

221.15 

65,48 

100.00 

3 36  42 

1963.89 

-20.90 

22.49 

221.96 

111.87 

100.00 

16  20  26 

4413.99 

15.54 

1 79 . 55 

220.71 

64.14 

110.00 

4 48  28 

1739.28 

-23.39 

4.26 

220.77 

115.67 

110.00 

17  25  10 

4211 .36 

17.95 

162.85 

219.39 

60.41 

2.04  VHP 
INJ 


DIFFERENTIAL  corrections 
TOE  -.1176  TRA  -.2603  TC3  1.1216  6AU  .2705 

ROE  -.1694  RRA  .1505  RC3  .9456  FAU  .07898 

FDE  -.3111  FRA  -.2708  FC3-4.9571  BSP  3625 

80E  .2062  BRA  .3007  6C3  1.4670  FSP  -946 


2 51  0 

16  18  29 

4 9 26 

a 7 34  o 

5 17  27 
18  35  21 


MID-COURSE  EXECUTION  ACCURACY 
SGT  942.7  SCR  784,6  SC 3 322.8 
RRT  .7287  RRF  -.8725  RTF  -.7983 
SOB  1226.5  R23  -.1762  R13  -.8868 
SCI  1143.8  SG2  442.9  THA  37.89 


5.125  CPA  38.36 
TIME  PO  CST  TIM 

1631 .2 
4071  .4 
1363.9 
3814,0 

1139.3 
3611  .4 


RIVAL  DATE 

MAY 

14  1969 

= 

INC  ,0825 

V] 

30.196 

APO  149.80 

V2 

34 .889 

ETC  14J .96 

CLP 

-29.27 

- 

RAP  33.51 

ECC 

1 .2270 

INJ  2 LAT 

INJ 

2 LONG 

= 

-17,00 

35 .12 

11.20  191.92 

-17.75  15.12 

11.93  172.61 

-19.75  357.01 

13.87  156.10 

ORBIT  DETERMINATION  ACCURACY 
ST  219.3  SR  27J .2  SS  225 . 1 

.6642  CRS  -.8293  CST 

385.0  MSA  143.8  SSA 


CRT 

LSA 

ELI 


319.9  EL2  139.0  AlF 


.8923 

58.2 

53.93 


LAUNCH  CATE  1 

FEB  7 1969 

flight  time 

98.00 

ARRIVAL  CATE 

MAY 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  268.427 

RL  147.55 

LAL  .00 

LOL  138.05 

VL  27.551 

gal  -4.54  A7L  90.33 

HCA  120.29 

SMA 

127.63 

ECC  .17456 

INC 

. 1 325 

Vl 

30. 196 

I 

RP  108.65 

LAP  -.11 

LOP  258.33 

VP  37.457 

GAP  -5.31  A7P  89.93 

TAL  202.40 

TAP 

322.69 

RCA  105.35 

APO 

149.91 

V2 

34  .878 

- 

RC  67.198 

CL  -.99 

GP  27.38 

7Al  332.12 

7AP  41 .69  ET5  327.68 

7AE  141  .87 

ETE 

38.05 

7AC  123.24 

ETC 

141  .15 

CLP 

-32.76 

planetocentric  conic-: 

---■ 

- 

C3  13.552 

VHL  3.681 

CLA  1.44 

RAL  5.82 

RAD  6567.5  VEL  11-616 

PTH  2.04 

VHP 

4 

.894 

DPA  40.26 

RAP 

31  .98 

ECC 

1 .2230 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

— 

90.00 

2 26  36 

2170.12 

-38.47 

38.69  221.44 

311.86 

3 

2 

46 

1570.1 

•15.34 

31  .4] 

90.00 

14  4$  59 

4724.83 

16.11 

202.14  220.92 

66.40 

16 

4 

44 

4J24.8 

12.79 

195 .04 

- 

100.00 

3 48  37 

l*!5.5fi 

-19.38 

18.83  221.04 

113.22 

4 

20  22 

1305.6 

-16.07 

ft  .60 

■ 

100.00 

16  6 40 

4464.60 

17.02 

182.58  220.50 

65.05 

17 

21 

4 

3864.6 

13.51 

175.54 

110.00 

4 58  24 

1687.16 

-23  .82 

1.03  2 19.82 

116.99 

5 

26 

31 

1087.2 

18.02 

353.95 

1 10.00 

17  13  22 

4255.80 

19.42 

165.45  219.22 

61 .30 

18 

24 

18 

3655  .8 

15.44 

158 .59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.0997 

TRA  -.2570 

TC3  1 .0925 

BAU  .2812 

SCT  911,7  SCR  874.3  SC3  353. C 

1 

ST  197.7 

SR 

226.7 

SS 

293.1 

_ 

ROE  -.1369 

RRA  .1576 

RC3  1 .1024 

FAU  .08511 

RRT  .7374  RRF 

.9022  RTF  - 

.7859 

CRT  .5537 

CRS 

-.8204 

CST 

-.8593 

FOE  -.4290 

FRA  -.3032 

F C3-5 .4371 

BSP  3739 

SC6  1263.1  R23 

.1777  Rl 3 - 

.9024 

LSA  390.5 

MSA 

142.9 

SSA 

58.9 

BOE  .1693 

BRA  .3015 

BC3  1.5520 

FSP  -1046 

SCI  1177.5  SC2  457.2  THA  43.37 

ELI  266.1 

EL2 

140.2 

ALF 

51  .97 

“ 

LAUNCH  DATE  FEB  7 1969 

FLIGHT  TIME  100.00 

ARRIVAL 

. CATE 

MAY 

18  1969 

HELIOCENTRIC  CONIC 

OISTANCE  274,969 

_ 

RL  147.55 

LAL  .00 

La  138.05 

VL  27.608 

CAL  -4.57  A7L  90.36 

HCA  123.46 

SMA 

128.02 

ECC  .17366 

INC 

.3620 

Vl 

30.196 

RP  108.68 

LAP  -.30 

LOP  261 .50 

VP  37.490 

CAP  -4.74  A7P  89.80 

TAL  203.06 

TAP 

326.52 

RCATOF.  04 

APO 

1 49.99 

V2 

34.867 

- 

RC  69 . 360 

CL  -2.73 

GP  29.80 

7Al  132.88 

7AP  45,75  ETS  329.37 

7 AC  141 .31 

ETE 

42.75 

7AC  121 .25 

ETC 

140.53 

CLP 

-36.48 

planetocentric  conic 

. ..  

— 

C3  13.370 

VHL  3.656 

OLA  -.47 

RAL  5 . 77 

RAD  6567.5  VEL  13  .608 

PTH  2.03 

VHP 

4, 

.695 

CPA  42.24 

RAP 

30.02 

ECC 

J .2200 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 40  35 

2107.84 

-16.84 

34.83  220.84 

113.10 

3 

15 

43 

1507.8 

- 

13.57 

27.69 

90.00 

14  31  36 

4781 .22 

17.62 

205.59  221.00 

67.47 

15 

51 

17 

4181  .2 

14.4] 

198.38 

100.00 

4 1 42 

1846.17 

-17.74 

15.18  220.42 

114.46 

4 

32 

28 

1246.2 

- 

14.30 

8.08 

100.00 

15  53  9 

4518J3 

18.52 

185.84  220.60 

66.12 

17 

8 

28 

3918.1 

15.14 

1 78  .68 

110.00 

5 9 26 

1634 .13 

-20.15 

357.82  219.16 

118.22 

5 

36 

41 

1034,1 

- 

16.22 

350.90 

110.00 

17  1 54 

4302.93 

20.94 

168.27  219.36 

62,34 

18 

13 

37 

3702.9 

17.07 

161 .27 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINA TION  ACCURACY 

TOE  -.0845 

TRA  -.2576 

TC3  1 .0354 

BAU  .2935 

SCT  868.2  SCR  979.0  SC3  382.5 

ST  180.9 

SR 

3 74  .0 

5$ 

367.2 

ROE  -.0980 

RRA  .1639 

RC3  1 .2746 

FAU  .09098 

RRT  .7323  RRF 

9255  RTF 

7646 

CRT  .3696 

CRS 

-.7623 

CST 

-.8094 

FCE  -.5633 

FRA  -.3258 

FC3-5.8912 

BSP  3871 

SCB  1308.5  R23 

1694  Rl 3 

9188 

LSA  428.1 

MSA 

140.7 

SSA 

56.7 

BCE  .1294 

BRA  .3054 

BC3  1 .6421 

FSP  -1144 

SCI  1219.4  SG2  474.7  THA  49.67 

ELI  207.9 

El2 

140.7 

ALF 

42.00 

1582 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69* 


LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147,55  LAL  .00  LOL  138.05 

RP  108.7 Z LAP  -.49  LOP  264.67 

RC  71 ,560  CL  -4.62  CP  32.42 

PLANE TOCENTRJC  CONIC 
C3  13.245  VHL  3.639  DLA  -2.48 
LNCH  A7MTH  LNCH  TIME  L' I TIME 
90.00  2 55  59  2043.72 

90.00  141717  4841 .26 

100.00  4 16  10  1785.05 

100.00  15  39  47  4575.16 

110.00  5 21  46  1579.70 

110.00  16  50  41  4353.28 

differential  corrections 
TDE  -.0720  TRA  -.2605  TC3  .9526 

ROE  -.0504  RRA  .1696  RC3  1.4635 

FOE  -.7163  FRA  -.3398  FC3-6.3050 

60 E .0879  BRA  .3108  BC3  1.7462 


VL  27.658 
VP  37.517 
7AL  133.43 

RAL  5.91 
INJ  LAT 
-15.09 
19.14 
-15.98 
20.06 
-18.36 
22.50 

BAU  .3092 
FAU  .09646 
6SP  4072 
FSP  -1243 


FLIGHT  TIME  102.00 

CISTANCE  281.484 
GAL  '4.59  A7L  90.61  MCA  1 
GAP  -4.19  A7P  89.64  TAL  2 
ZAP  50.03  ETS  331 .17  7AE  1 


RAC  6567. 
INJ  LONG 
30.94 
209.34 
11.49 
189.38 
354.61 
171  .34 
MIC- 
SGT 
RRT 

see 

SGI 


VEL  11 .603  PTH  2.03 
INJ  RT  ASC  INJ  A7MTH 


220.54 
221  .41 
220.31 
221 .02 
218.81 
219.83 


114.25 

68.73 

115.60 

67.36 

119.35 

63.56 


ARRIVAL 

CATE 

WAV 

20  1969 

SMA 

128 

.36 

ECC 

.16917 

INC 

.6091 

VI 

30 . 1 96 

TAP 

330 

.25 

RCA 

106.64 

APO 

150.07 

V2 

34  .858 

ETE 

47 

.89 

ZAC 

118.97 

ETC 

140.35 

CLP 

-40 .44 

VHP 

4. 

531 

DPA 

44  .27 

RAP 

27.56 

ECC 

1 .2180 

INJ 

I TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3 

30 

2 

1443.7 

- 

11.69 

23.92 

15  37  59 
4 45  55 


16  56 
5 48 
18  3 


2 

6 

14 


4241  .3 
1185.0 

3975.2 
979.7 

3753.3 


16.08 

-12.41 

16.82 

-14.31 

18.76 


4.53 

182.09 

347.84 

164.20 


COURSE  EXECUTION  ACCURACY 
813.7  SGR  1101 .1  563  410.9 

.7119  RRT  -.9437  RTF  -.7324 
1369.1  R23  -.1484  R1 3 -.9360 
1277.5  562  492. 5 THA  56.67 


ORBIT  DETERMINATION  ACCURACV 


LAUNCH  OATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147,55  LAL  .00  LOL  138.05 
RP  108.74  LAP  -.67  LOP  267 .84 
RC  73.792  OL  -6.69  OP  35.23 
PLANE  TOC ENTRJC  CCNIC 
C3  13.177  VHL  3.630 
LNCH  A7MTH  LNCH  TIME 
90.00  3 13  5 

90.00  14  2 52 

100.00  4 32  17 

100.00  15  26  22 

110.00  5 35  35 

110.00  16  39  33 

DIFFERENTIAL  CORRECTIONS 
TDE  -.0668  TRA  -.2685  TC3  .8323 
ROE  .0060  RRA  .1719  RC3  1.6607 
FOE  -.8795  FRA  -.3341  FC3-6.6233 
BOE  .0671  BRA  .3188  BC3  1.8576 


LAUNCH  cate  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  1 38 .05 

RP  108.77  LAP  - .86  LOP  271.01 

RC  76.053  Gl  -8.95  GP  38.21 

planetocentric  CONIC 
C3  13.174  VHL  3.630  CLA  -6.82 

LNCH  AZMTH  LNCH  TIME  L'l  TIME 


VL  27.699  GAL 
VP  37.539  GAP 
7Al  133.76  ZAP 


0AU  .3273 
FAU  .10081 
BSP  4290 
FSP  -1326 


FLIGHT  TIME  104.00 
DISTANCE  287.973 

-4 .60  AZL  90.88  HCA  129.79  SMA  128.64 

-3.66  A7P  89.44  TAL  204.08  TAP  333.88 

54.48  ETS  333.13  7AE  139.55  ETE  53.43 

VHP  4.404 
INJ  TIME 
3 46  2 

15  24  38 

5 0 58 

16  43  38 

6 0 59 

17  53  0 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  746.3  SCR  1236.1  S63  434.0 

RRT  .6633  RRT  -.9572  RTF  -.6748 
SOB  1443.9  R23  -.1198  R1 3 -.9512 
SCI  1350.3  SC2  511 .3  THA  64.21 


flight  time  ioe.no 


DLA  -4.58 

RAL  6.25 

RAO  6567.5 

VEL  11.600 

PTH  2.03 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

1976.93 

-13.18 

26.97 

220.57 

115.29 

4905.84 

20.69 

213.45 

222.18 

70.22 

1721 .48 

-14 .08 

7.73 

220.12 

116.65 

4636.53 

21  .62 

193.27 

221 .81 

68.84 

1523.28 

-16.45 

351 .36 

210.79 

120.40 

4407.49 

24.10 

174.73 

220.66 

64.99 

ST 

168.7 

SR 

117.3 

SS 

449-2 

CRT 

-.0105 

CRS 

-.5368 

CST 

-.7482 

LSA 

471  .4 

MSA 

138.3 

SSA 

51  .6 

ELI 

168.7 

El2 

117.3 

alf 

179.19 

ARRIVAL 

CATE 

MAV 

22  1969 

ECC 

.16702 

INC 

.8771 

VI 

30.196 

RCA 

107.15 

APO 

1 50 . 1 3 

V2 

34 .840 

ZAC 

116.41 

ETC 

140.03 

CLP 

-44.66 

DPA 

46.33 

RAP 

24.58 

ECC 

1 .2169 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1376.9 

-9.67 

20.05 

4305.8 

17.80 

205.96 

1121  .5 

- 

10.39 

.89 

4036.5 

10.55 

105.82 

923.3 

- 

12.29 

344 .7 2 

380  7.5 

20.52 

167.41 

C#6JT  DETERMINATION  ACCURACY 


CISTANCE  294.434 

VL  27.733  GAL  -4.60  A7l  91.17  HCA  132.96  SMA  128.88 

VP  37.556  CAP  -3.15  AZP  89.20  TAL  204.44  TAP  337.40 

7Al  133.85  7AP  59.07  ETS  335.32  7AE  138.20  ETE  59.25 


90.00 

90.00 

100-00 

100.00 

110.00 

110.00 


1906.46 
4976.22 
1654 .55 
4703.36 
1464 .17 
4466.51 


3 32  1 7 

13  48  3 

4 50  23 

15  12  39 

5 51  11 

16  28  20 
DIFFERENTIAL  CORRECTIONS 

TCE  -.0695  TRA  -.2794  TC3  .6777 

ROE  .0737  RRA  .1701  RC3  1 .8620 

FOE-1. 0515  FRA  -.3094  FC3-6.8190 
BOE  .1013  BRA  .3271  BC3  1.9815 

LAUNCH  DATE  FEB  7 3969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00 

RP  108.80  LAP  -1.04 

RC  78.340  GL  -J1 .45 

planetocentric  conic 
C3  13.247  VHL  3.640 

LNCH  A7MTH  LNCH  TIME 


RAL  6.80 
INJ  LAT 
-11.10 
22.24 
-12.00 
23.19 
-14.38 
25.74 

BAU  .3490 
FAU  .10377 
BSP  4571 
FSP  -1391 


RAD  6567. 
INJ  LONG 
22.84 
218.03 
3.85 
197.61 
348.02 
178.53 
MID- 
SGT 
RRT 
SCB 
SGI 


5 VEL  11.600  PTH  2.03  VHP  4.316 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


220.96 
223.34 
220.50 
222.99 
219.11 
221 .89 


116.22 

72.00 

117.58 

70.60 

121.35 

66.69 


4 4 4 

15  11  0 

5 17  57 

16  31  2 

6 15  35 

17  42  47 


•COURSE  EXECUTION  ACCURACV 
671.8  SCR  1383.3  $63  453.1 

.5725  RRF  -.9673  RTF  -.5775 
1537.9  R23  -.0854  R13  -.9639 
1444.6  SC2  527.5  THA  71.98 


ST 

166.5 

SR 

89.8 

SS 

534.5 

CRT 

-.7199 

CRS 

.2489 

CST 

-.7014 

LSA 

548.3 

MSA 

137.0 

5SA 

45.0 

ELI 

180.2 

El2 

57.6 

alf 

156.19 

ARRIVAL 

CATE 

MAV 

24  1969 

ECC 

.16520 

INC 

1.1709 

VI 

30.196 

RCA 

107.59 

APO 

150.17 

V2 

34 .839 

ZAC 

113.60 

ETC 

140.21 

CLP 

-49.14 

DPA 

40.39 

RAP 

21  .04 

ECC 

1 .2168 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1306.5 

-7.49 

16.02 

4376.2 

19.57 

210.37 

1054.5 

-8.21 

357.1  1 

4103.4 

20.34 

109.98 

064.2 

■10.1  3 

341 .50 

3066.5 

22.37 

171  .00 

ORBIT  DETERMINATION  ACCURACV 

ST 

173.2 

SR 

147.5 

SS 

623.9 

CRT 

■ -.0990 

CRS 

.8554 

CST 

-.6886 

LSA 

. 640.7 

MSA 

137.1 

SSA 

30.0 

ELI 

221 .9 

El2 

50.4 

alf 

140.09 

flight  time  108.00 
DISTANCE  300.869 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 

DIFFERENTIAL 


3 54  5 

13  32  28 

5 10  56 

14  58  19 

6 8 55 

16  16  48 

corrections 


LOL  138.05 

VL  27.761 

GAL  -4.59 

A7l  91.50 

HCA 

136.12 

LOP  274.1  7 

VP  37.569 

GAP  -2.67 

A7P  88.92 

TAL 

204.70 

GP  41.33 

ZAL  133.67 

ZAP  63.73 

ETS  337.82 

ZAE 

136.47 

OLA  -9.21 

RAL  7.57 

RAO  6567.5 

VEL  11 .603 

PTH 

2.03 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1830.98 

-8.79 

18.49 

221.76 

117.02 

5054.08 

23.70 

223.21 

224.94 

74.16 

1583.09 

-9.71 

359.70 

221 .28 

118.41 

4777.21 

24.70 

202.52 

224.61 

72.72 

1401 .50 

-12.13 

344,56 

219.83 

122.20 

4531  .56 

27.42 

182.84 

223.58 

68.74 

TDE  -.0819  TRA  -.2913  TC3  .4928 

ROE  .1553  RRA  .1632  RC3  2.0618 

FDE-1 .2296  FRA  -.2669  FC3-6.8697 

0DE  .1756  BRA  .3339  0C3  2.1199 


BAU  .3754 
FAU  .10512 
BSP  4954 
FSP  -1441 


MID- 

SOT 

RRT 

SCB 

SCI 


601.0  SCR  1542.0  SG3 
.4163  RRF  -.9748  RTF 

1655.7  R23  -.0499  R13 

1565.7  $62  538.4  THA 


VHP  4.272 
INJ  TIME 

4 24  36 
14  56  42 

5 37  19 

16  17  56 

6 32  17 

17  32  20 

v 

464  .8 
'.4165 
-.9736 
79.54 


ARRIVAL  CATE  MAV  26  1969 


ECC  .16365  INC  1.4964  VI  30.196 
RCA  107.95  APO  150.19  V2  34.831 
7AC  110.59  ETC  140.70  ClP  -53.89 

DPA  50.40  RAP  16.93  ECC  1 .2180 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1231 .0  -5.10  11.76 

4454.1  21.38  235.36 

983.1  -5.84  353.13 

4177.2  22.18  194.69 

801.5  -7.80  338.15 

3931.6  24.29  175.08 

ORBI T DETERMINATION  ACCURACV 
ST  190.2  SR  260.6  SS  7i8.J 

CRT  -.8460  CRS  .9664  CST  -.7 182 

LSA  774.4  MSA  138.0  SSA  31 .4 

ELI  311.3  ELZ  84.9  AlF  124.63 


1583 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  cate:  FZB  7 3 969 

heliocentric  conic 

.00  LOL  338.05 
-I  .21  L OP  277.34 
44.56 

planetocentric  conic 


RL 

147, 

.55 

lal 

.00 

RP 

108, 

.82 

LAP 

-I  .21 

RC 

80.651 

GL 

-14.22 

VL  27.78? 
VP  37.578 
7A l 333.18 


flight  time  no. oo 
0 1 STANCE  307.276 


GAL 


7AP 


C J 13.415 

VHL 

3.663 

CLA  -1 1 .78 

RAl  8.60 

RAD  6567. 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

19  13 

1748 .74 

-6.22 

13.82 

90.00 

13 

J 5 34 

5141 .78 

25.28 

229,20 

100.00 

5 

34  35 

1505.60 

-7.18 

355.43 

100.00 

14 

42  53 

4860.15 

26.33 

208.19 

110.00 

6 

29  18 

1334 .22 

-9.67 

340.93 

110.00 

16 

4 39 

4604.30 

29.1? 

187,82 

DIFFERENTIAL  CORRECTIONS 

MIC-< 

TCE  -.1098 

TRA 

-.3051 

TC3  .2723 

BAU  .4046 

SGT 

ROE  .2503 

RRA 

.1467 

RC3  2.2394 

FAU  .10408 

RRT 

FOE-1 .3975 

FRA 

-.1976 

FC3-6.7J66 

BSP  5365 

SGB  J 

BDE  .2733 

BRA 

,3385 

8C3  2.2559 

FSP  -1451 

SGI  1 

VEL  11.610  PTH  2.03 
INJ  RT  ASC  INJ  A7MTH 


223.05 

227.05 
222.53 
226.76 
221 .01 
225.82 


117.68 
76.80 
119.10 
75.32 
122.95 
7 ] .25 


ARRIVAL 

CATE 

HAY 

28  1969 

SMA 

129 

.22 

ECC 

.16235 

INC 

I .86 J 3 

VI 

30 . 1 96 

TAP 

344 

.13 

RCA 

108.24 

APO 

150.20' 

V2 

34  .824 

ETE 

71 

.27 

7AC 

107.42 

ETC 

141  .5? 

CLP 

-58 .88 

VHP 

4 . 

274 

CPA 

52.32 

RAP 

12.25 

ECC 

1.2208 

INJ 

TIME 

PC  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4 

48 

22 

1 3 48.7 

-2.47 

7.15 

14  4 J 15 

5 59  40 

16  3 53 

6 51  32 

17  21  23 


454  1 .8 
905.6 

4260.2 
734  .? 

4004.3 


23.21 
-3.24 
24  .06 
-5.26 
26.28 


221  . 1 4 

348 .85 
ZOO . 1 3 
334 .59 
179.79 


LAUNCH  DATE  FE8  7 1969 


HELIOCENTRIC  COIIC 


554.1  SGR  1702.7  SG3  466.0 
.1545  RRF  '.9802  RTF  -.1533 
790.6  R23  -.0177  R13  -.9800 

705.1  SG2  546.6  THA  86.79 

FLIGHT  TIME  112.00 
DISTANCE  313.657 


ORBIT  DETERMINATION  ACCURACY 


RL  147.55 

LAL  .00 

LOL  138-05 

VL  27 . 798 

GAL  -4.55 

A7L  92.28  HCA  UP. 4 3 

SMA  129.33 

RP  108.84 

LAP  -1.39 

LOP  280.50 

VP  37,583 

GAP  -1.75 

A7P  88.20 

TAl  204.90 

TAP  347.34 

RC  82.981  GL  -17.29 
PLANETOCENTRIC  CONIC 

GP  47.88 

7 A L 132.35 

ZAP  72.96 

ETS  343.92 

7AE  131.80 

ETE  77.21 

C3  13. 709 

VHL  3.703 

DLA  -14.58 

RAL  9.92 

RAD  6567.5 

VEL  11.623 

PTH  2.04 

VHP  4 . 329 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

4 48  44 

1657.21 

-3.30 

8.68 

224.92 

118.14 

5 16  21 

90.00 

12  56  30 

5242.76 

26.66 

236.27 

229.77 

80.09 

34  23  53 

100.00 

6 2 15 

3419.99 

-4.32 

350.68 

22 4.36 

119.61 

6 25  55 

100.00 

U 25  40 

4955.23 

27.80 

214.88 

229.53 

78. 54 

15"  48  16 

110.00 

6 53  0 

1261 .03 

-6.93 

337.00 

222.74 

123.56 

7 14  1 

110.00 

15  51  24 

4686.96 

30.78 

193.68 

228.70 

74.35 

17  9 33 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ST 

225.7 

SR 

400.8 

SS 

809.9 

CRT 

-.8539 

CRS 

.9895 

CST 

-.7849 

LSA 

920.5 

MSA 

3 40.3 

SSA 

25.6 

ELI 

447.8 

EL2 

105.3 

ALF 

117.31 

ARRIVAL 

DATE 

HAY 

30  1 96S 

ECC 

.16126 

INC 

2.2760 

V! 

30 . 1 96 

RCA 

108.48 

APO 

1 50 . 1 9 

V2 

34 .816 

7 AC 

104 .36 

ETC 

U 2.66 

CLP 

-64.J0 

CPA 

54  .13 

RAP 

7.04 

ECC 

1 .2256 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1057.2 

.49 

2.05 

4642.8 
820.0 
4355.2 
661  .0 
4087.0 


25.0? 

-.34 

25.94 

-2.47 

28.33 


227.98 

344.15 

206.57 

330.75 

185.34 


TOE  -.1550  TRA  -.3160  TC3  .0304 

ROE  .3635  RRA  .1212  RC3  2.3880 

FOE-1 .5570  FRA  -.1138  FC3-6.3746 

BOE  .3951  BRA  .3385  BC3  2.3882 


LAUNCH  DATE  FES  7 1969 


BAU  .4377 
FAU  .10094 
BSP  5886 
FSP  -1 439 


HELIOCENTRIC  CONIC 


RL 

147 

.55 

LAl 

.00 

LOL 

1 58 

.05 

VL 

27.809 

gal 

RP 

108 

.86 

LAP 

-1  .56 

LOP 

283 

.66 

VP 

3T.585 

GAP 

RC 

85. 

328 

CL 

-20.72 

GP 

51 

.24 

7AL 

131  .14 

ZAP 

planetocentric  CONIC 
C3  14.177  VHL  3.765  CLA  -17.63 


LNCH  A7MTH  LNCH  TIME 


L-I  TIME 
1552.33 
5362.4J 
3323.08 
5066.88 
1180.06 
4782.67 


90.00  5 24  20 

90.00  12  33  56 

100.00  6 35  23 

100.00  14  5 35 

110.00  7 Z\  2 

110.00  15  36  25 

differential  corrections 

TOE  -.2250  TRA  -.3234  TC3  -.2288 
RCE  .4935  RRA  ,0807  RC3  2.4795 

FOE- 1.6898  FRA  - .0096  FC3-5.8163 

BCE  .5423  BRA  .3333  BC3  2.4900 

LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONI C 
RL  147.55  LAl  .00  LOL  138.05 

RP  108.88  LAP  -1,7£  LOP  286.83 

RC  87.691  GL  -24.56  GP  54.66 

planetocentric  conic 

C3  14.899  VHL  3.860  CLA  -20.99 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  6 9 11  3426.25 

90.00  12  5 7 5510.51 

100.00  7 16  27  1209.20 

100.00  13  40  33  5202.79 

110.00  7 54  54  1088.69 

110.00  15  18  36  4896.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3253  TRA  -.3216  TC3  -.4845 

ROE  .6440  RRA  .0238  RC3  2.4979 

FOE-1 .7932  FRA  .1043  FC3-5.0785 

BCE  .7215  BRA  .3225  8C3  2.5445 


RAl  11.55 
INJ  LAT 
.08 
27.77 
-1  .04 
29.05 
-3.87 
32.33 

BAU  . 4 720 
FAU  .09525 
BSP  6420 
FSP  -1383 


SGT  559.8  SGR  1865.7  SG3  458.2 
RRT  -.1848  RRF  -.9842  RTF  .1898 
SGB  1947.9  R23  .0095  RJ 3 -.9842 

SCI  1868.8  SG2  549.2  THA  93.47 

flight  time  im.oo 
CISTANCE  320.010 

-4.53  A7L  92.75  HCA  145.59  SMA  I 
-1.32  A7P  87.73  TAL  204.86  TAP  3 
77.35  ETS  347.58  7 AC  1 28.90  ETE 


RAC  6567.6  VEL  11.643  PTH  2.04  VHP  4.443 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  accuracy 


2.82 
2 44 .84 
345,35 
222.94 
332.74 
200.71 


22 7,56 
233,19 
226,93 
233,02 
225.17 
232.38 


118.32 

84.24 
119.88 

82.61 

123.99 

78.24 


5 50  13 

1 4 3 38 

6 57  26 

15  30  1 

7 40  42 

16  56  8 


ST 

283.7 

SR 

567.9 

SS 

903.0 

CRT 

- .8916 

CRS 

.9962 

CST 

-.8556 

LSA 

1094 .3 

MSA 

U2.7 

SSA 

20.7 

ELI 

624  ,0 

El2 

116.9 

ALF 

114.95 

ARRIVAL 

CATE 

JUN 

I 3 963 

ECC 

.16037 

INC 

2.7546 

VI 

30.196 

RCA 

108.65 

APO 

150.36 

V2 

34  .810 

7AC 

100.87 

ETC 

3 4 4.1  2 

CLP 

-69.5? 

CPA 

55  .80 

RAP 

3 . 34 

ECC 

1 .2333 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

952.3 

3.86 

356.19 

MID-COURSE  EXECUTION  ACCURACY 
SGT  643,1  SGR  2016.6  SG3  438.8 
RRT  -.4976  RRF  -.9872  RTF  .5030 
SGB  2116.7  R23  .0319  RJ 3 -.9867 

SGI  2043.9  SG?  550.4  THA  99.73 

flight  time  ne.oo 


4762.4 

723.1 
4466.9 

580.1 
4J82.7 


26.68 

2.94 

27.72 

.62 

30.37 


236.35 
338 .83 
214 .39 
326.53 
192.04 


ORB  I T DETERMINATION  ACCURACY 
ST  31 


ELI 


VL  27.815 
VP  37.584 
7AL  129.49 

RAL  13.56 
INJ  LAT 
4,14 
28.31 
2.82 
29.82 
-.38 
33.58 

BAU  . 5068 
FAU  .08740 
BSP  6993 
FSP  -1295 


GAL 

GAP 

7AP 


DISTANCE  326.337 

-4.46  A7L  93.32  HCA  148.74  SMA  129.45  ECC  .15965 


81.44  ETS  351.69  7AE  125.65  ETE  88.52  7AC 


RAD  6567.6  VEL  11 .674  PTH  2.05  VHP  4.626 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


355.78 

255.64 

339.10 

232.96 

327.97 
209.32 


231 .23 
237.38 

230.50 
237.34 

228.50 
236.99 


118.04 

89.62 

119.77 

87.83 

124.18 

83.19 


6 32  58 
13  36  58 
36  36 
7 16 
8 13  2 
16  40  12 


OPA  57.33 
PC  CST  TIM 


SR 

754.0 

SS 

988.3 

CRS 

.9985 

CST 

-.911? 

MSA 

146.1 

SSA 

16.7 

EL? 

125.5 

ALF 

115.48 

rIVAL 

CATE 

JUN 

3 1969 

INC 

3.3166 

VI 

30.196 

APO 

150.12 

V? 

34 .804 

ETC 

145.87 

CLP 

-75 .09 

RAP 

355.20 

ECC 

1 .245? 

INJ 

2 LAT 

INJ 

2 LONG 

7 

15 


MID-COURSE  EXECUTION  ACCURACY 
SGT  796.5  SGR  2152.6  SG3  409.7 
RRT  -.7011  RRF  -.9894  RTF  .7061 
SGB  2295.3  R23  .0499  R1 3 -.9883 

SGI  2228.7  SG2  548.6  THA  105.51 


826.3  7.86  349.08 

4910.5  27.96  ?46.99 

609.2  6.76  332.53 

46 02.8  29.20  224.21 

488.7  4.J1  321.76 

4296.1  32.27  200.33 

ORBIT  DETERMINATION  ACCURACY 
ST  506.8  SR  957.8  SS  1065.1 

CRT  -.9559  CRS  .9994  CST  -.9471 

LSA  15 12.0  MSA  149.6  S5A  13.3 

ELI  1075.5  EL?  132.5  ALF  J]7. 28 


1584 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATC  FEB  7 3 969 


flight  time  110.00 


arrival  cate  JUN  5 1969 


HELIOCENTRIC  conic 
RL  147,55  LAL  .00  LOL  136. 05 

RP  106.90  LAP  -1.66  LOP  28 9.99 

RC  90.065  Gl  -26.65  GP  56.13 

PLANETCCENTRIC  CONIC 
C3  16.000  VHL  4.000  CLA  -24.66 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  7 11  I 1257.62 

90.00  11  22  55  5711 .07 

100.00  6 10  41  1065.17 

JOp.OO  13  5 56  5376.96 

110.00  6 37  10  962.10 

110.00  14  55  56  5034.79 

DIFFERENTIAL  CORRECTIONS 
TCE  -.4649  TRA  -.3050  K3  -.7144 

ROE  .6201  RRA  -.0514  RC3  2.4294 

FCE-1 .6656  FRA  .2175  FC3-4. 2165 

BCE  .9427  BRA  .3093  0C3  2.5323 

LAUNCH  DATE  FEB  7 1969 
HELIOCENTRIC  CONIC 


VL  27.637 
VP  37.561 
7AL  127.36 

RAL  16.02 
INJ  LAT 
9.43 
27.53 
7.64 
29.56 
3.69 
34.16 

BAU  .5417 
FAU  .07793 
BSP  7620 
FSP  -1166 


gal 

GAP 

7AP 


DISTANCE  332.636 

-4.41  A7L  93.99  HCA  151.69  5MA  129.46  ECC  -35906  INC  3.9905  VJ  30 . 1 96 

-.50  A7P  66.46  TAl  204.47  TAP  356.35  RCA  106.67  APO  150.06  V2  34.799 

65.15  ETS  356.24  7AE  122.09  ETE  93.84  7AC  94.38  ETC  147.92  ClP  -60.76 


RAD  6567.6  VEL  11.721  PTH  2.07  VHP  4.893 


INJ  LONG 

346.24 

270.24 
331 .12 
246.03 
322.40 
220.10 


INJ  RT  ASC 
236.48 
242.23 
235.52 
242.47 
233.09 
242.67 


INJ  A7MTH 
116.82 
96.89 
118.99 
94.69 
124.01 
89.54 


INJ  TIME 

7 31  59 

12  58  6 

8 28  26 
14  35  35 

8 53  32 
16  19  51 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  1000.6  SCR  2272.3  SG3  373.0 
RRT  -.8154  RRF  -.9911  RTF  .8201 
SGB  2482.9  R23  .0638  R13  -.9893 

SGI  2422.7  SG2  543.3  THA  110.85 

FLIGHT  TIME  120.00 


CPA  56.73  RAP  348.65  ECC  1.2633 
PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 
657.8  12.96  339.34 

5111.1  28.20  261 .63 

465.2  11.45  324.41 

4779.0  29.69  237.25 

382.1  8.13  316.13 

4434.6  33.74  210.66 

ORBIT  DETERMINATION  ACCURACY 
ST  681  .6  SR  11 76.3  SS  1131  .3 

CRT  -.9725  CRS  .9998  CST  -.9684 

LSA  1762.1  MSA  152.6  SSA  10.6 

ELI  1352.5  El2  138.1  alF  119. 7a 

ARRIVAL  CATE  JUN  7 1969 


DISTANCE  336.907 


RL  147.55 

LAL 

.00 

LOL  138.05 

VL  27.815 

GAL  -4.34 

A7L  94.02 

RP  100.91 

LAP 

-2.03 

LOP  293.15 

VP  37.575 

GAP  -.12 

A7P  05.63 

RC  92.449 

GL 

-33.63 

GP  61.70 

7Al  124.68 

ZAP  88.30 

ETS  1.26 

PLANETOCENTRIC  CONIC 

C3  17.690 

VHL 

4.207 

OLA  -20.66 

RAL  19.03 

RAD  6567.7 

VEL  11.793 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

85.39 

6 

50  23 

988.50 

20.55 

331  .60 

245.7J 

94 .61 

to 

7 32 

730.71 

20.56 

313.39 

245.72 

100.00 

9 

38  17 

032.99 

15.00 

317.01 

243.20 

100.00 

12 

2 19 

5657.50 

26.32 

266.05 

247.70 

110.00 

9 

33  17 

848.73 

8.72 

315.35 

239.55 

110.00 

14 

23  49 

5214.51 

33.40 

234.05 

249.32 

129.45  ECC  .15865  INC  4.8186  VI  30.196 

359.16  RCA  106.91  APO  M9.96  V2  34.795 

98.96  ZAC  91.25  ETC  150.26  ClP  -86.59 

5.267  DPA  60.04  RAP  341.63  ECC  1.2913 

TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


CTFFERENTIAL  CORRECTIONS 
TCE  -.6579  TRA  - .2662  TC3  -.8938 

ROE  1.0220  RRA  -.1520  RC3  2.2503 

FOE-1 .8963  FRA  .3293  FC3-3. 2774 

BOE  1.2155  BRA  .3065  BC3  2.4213 

LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOt  136.05 

RP  108.92  LAP  -2.16  LOP  296.31 

RC  94.640  GL  -38.90  GP  65.41 

PLANETCCENTRIC  CONIC 


BAU  .5729 
FAU  .06700 
BSP  8223 
FSP  -1048 


VL  27.809  GAL 
VP  37.567  GAP 
ZAL  121 .44  ZAP 


110.43  9 6 52 

110.42  10  19  50 

116.17  9 52  10 

104.71  13  36  36 

123.18  9 47  26 

97.75  15  50  43 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1240.6  SGR  2361.7  SG3  329.4 
RRT 
SGB 
SGI 


388.5 

138.7 
233.0 

5057.5 

248.7 

4614 .5 


23.14 
23.16 
18.39 
28.08 
13.03 
34.1 1 


323.94 

305.65 

310.67 

257.69 

308.91 

224.88 


ORBIT  DETERMINATION  ACCURACY 


-.8783  RRF  -.9925  RTF  .8830 
2667.8  R23  .0750  R13  -.9899 

2613.4  SG2  536.0  THA  115.94 


C3  20.383 

VHL 

4.515 

CLA  -32.95 

RAL  22.71 

RAO  6567.0 

VEL  11  .906 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

72.40 

7 

28  49 

1327.61 

22.53 

357.91 

252.91 

107.60 

1 1 

58  29 

5754.24 

22.54 

271  .03 

252.92 

72.40 

7 

28  49 

1327.61 

22.53 

357.91 

252.91 

107.60 

11 

58  29 

5754.24 

22.54 

271 .83 

252.92 

110.00 

11 

4 2 

633.76 

16.47 

303.51 

249.56 

110.00 

13 

22  27 

5496.08 

28.08 

254.69 

255.75 

DIFFERENTIAL  CORRECTIONS 
TCE  -.9250  TRA  -.1929  TC3  -.9949  BAU  .5997 

ROE  1.2565  RRA  -.2806  RC3  1.9631  FAU  .05544 

FDE-1.8880  FRA  .4281  FC3-2.3549  BSP  8650 

BOE  1.5603  BRA  .3405  BC3  2.2008  FSP  -902 

LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  138.05  VL  27.799 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.557 

RC  97.236  CL  -44.61  GP  69.37  ZAL  117.64 

PLANETOCENTRIC  CONIC 

C3  24.806  VHL  4.981  OLA  -37.44  RAL  27.23 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
64.42  7 1 2 1513.42  23.77 

115.50  13  2 20  5663.77  23.78 

64.42  7 1 2 1513.4?  23.77 

115.58  13  2 20  5663.77  23.78 

64.4?  7 1 ? 1513.4?  ?3 . 77 

115.58  13  2 20  5663.77  23.78 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3011  TRA  - .0630  TC3  -.9947  BAU  .6167 

ROE  1.5215  RRA  -.4482  RC3  1.5710  FAU  .04362 

FOE-1 .8367  FRA  .5142  FC3-1 .5223  BSP  94J4 

BOE  2.0020  BRA  .4526  BC3  1.8594  FSP  -744 


flight  time  122.00 
DISTANCE  345.149 

-4.26  A7L  95.87  HCA  158.16  SMA  129.40 

.26  AZP  84.55  TAL  203.71  TAP  1.87 

91.06  ETS  6.81  ZAE  114.34  ETE  104.01 

TH  2.12  VHP  5.787 

INJ  A7MTH  INJ  TIME 
114.71  7 50  57 

114.70  13  34  23 

114.71  7 50  57 

114.70  13  34  23 

120.39  11  14  35 

109.13  14  54 

MIO-COURSE  EXECUTION  ACCURACY 


ST 

904.9 

SR 

1394.9 

SS 

1178.0 

CRT 

-.9822 

CRS 

.9999 

CST 

-.9807 

LSA 

2031  .8 

MSA 

155.4 

SSA 

8.3 

ELI 

1656.5 

EL2 

143.0 

ALF 

122.78 

ARRIVAL 

DATE 

JUN 

9 1969 

ECC 

.15834 

INC 

5 .8674 

VI 

30.196 

RCA 

108 .91 

APO 

149.89 

V2 

34 .79! 

ZAC 

88.19 

ETC 

153.03 

CLP 

-92.55 

DPA 

61  .25 

RAP 

334 .02 

ECC 

1 .3354 

PO  i 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

727.6 

25.67 

350.27 

5154.2 

727.6 

5154.2 

33.8 

4696.1 


25.68 
25.67 
25.66 
20.38 
31  .21 


264 .18 
350.27 
264 .18 
296.57 
246.26 


ORBIT  DETERMINATION  ACCURACV 


SGT  1506.7  SGR  2421 .8  SG3  282.4 

ST 

11 77.5 

SR 

1600.6 

SS 

1202.4 

RRT  -.9155  RRF  -.9936  RTF 

.9207 

CRT 

-.9881 

CRS 

I .0000 

CST 

-.9880 

SGB  2852.2  R23  .0828  R13 

.9906 

LSA 

2317.2 

MSA 

156.7 

SSA 

6.5 

SGI  2803.8  SG2  523.7  THA  120.86 

ELI 

1981 .7 

El2 

146.2 

ALF 

126.24 

FLIGHT  TIME  124.00 

ARRIVAL 

CATE 

JUN 

11  1969 

OISTANCE  351.359 

GAL 

-4.17  A7L  97.25  HCA  161 .29 

SHA 

129.34 

ECC 

.15813 

INC 

7,2475 

VI 

30.196 

GAP 

.61  A7P  03.13  TAL  203.19 

TAP 

4.40 

RCA 

108.89 

APO 

149.79 

V2 

34.708 

7AP 

93.11  ETS  13.08  7AE  109.70 

ETE 

109.26 

7AC 

85.17 

ETC 

156.39 

CLP 

-98.85 

RAD 

6568.0  VEL  12.091  PTH  2. 16 

VHP 

6.518 

DPA 

62.33 

RAP 

325.57 

ECC 

1 .4083 

INJ 

LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

13.29  262.10  119.02 

7 

26  16 

913.4 

27.54 

5.88 

265.38 

13.29 

265.30 

13.29 

265.30 


262.11 
262.10 
262 . 1 1 
262.10 
262.11 


119.01 

119.02 

119.01 

119.02 
119.01 


14  36  44 
7 26  16 
14  36  44 
7 26  16 
14  36  44 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1797.3  SGR  2436.0  SG3  233.7 
RRT  -.9390  RRF  -.9947  RTF  .9454 
SGB  3027.3  R23  .0877  R13  -.9913 

SGI  2904.9  SG2  504.6  THA  125.90 


5063.8  27.56  257.97 

913.4  27.54  5.88 

5063.8  27.56  257.97 

913.4  27.54  5.88 

5063.8  27.56  25?. 97 

ORBIT  DETERMINATION  ACCURACV 
ST  1497.3  SR  1761 .6  SS  1196.7 

CRT  -.9917  CRS  1.0000  CST  -.992 4 

LSA  2598.6  MSA  156.1  SSA  5.0 

ELI  2307.3  EL2  147.4  ALF  130.32 


1585 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  > 


LAUNCH  CATC  FEB  7 J 969  FLIGHT  TIME  1 26 .00  ARRIVAL  CATE  JUN  13  1969 

HELIOCENTRIC  CONIC  CISTANCE  357.535 

RL  147.55  LAL  .00  LOL  138.05  Vl  27.787  GAL  -4.06  A7L  99.16  HCA  164.40  SMA  129.25  ECC  .15801  INC  9.1563  VI  30.196 

RP  108.94  LAP  -2.45  LOP  302.63  VP  37.546  GAP  .95  A7P  81.18  TAl  202.59  TAP  6.99  RCA  108.83  APO  149.68  V2  34.786 

RC  99.636  CL  -50.61  GP  73.70  7 AL  113.33  7AP  94.46  ETS  20.63  7A£  104.86  ETE  115.36  7AC  82.10  ETC  161 .00  ClP-106.08 

planetocentric  CONIC 


C3  32.570 

VHL  5.707 

OLA  -41  .88 

RAL  32.77 

RAO  6568.3 

VEL  12.407 

PTH  2.24 

VHP  7.578 

OPA  63.19 

RAP  315.88 

ECC  1.5360 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.75 

6 52  1 

1669.62 

23.64 

26.34 

273.54 

125.64 

7 19  51 

1069.6 

28.3  2 

19.39 

122.25 

13  55  33 

5643.38 

23.65 

263.58 

273.55 

125.63 

15  29  36 

5043.4 

28.3  3 

256.63 

57.75 

6 52  3 

1669.62 

23.64 

26.34 

273.54 

125.64 

7 19  51 

1069.6 

28.12 

19.39 

122.25 

13  55  33 

5643.38 

23.65 

263.58 

273.55 

125.63 

15  29  36 

5043.4 

28.3  3 

256.63 

57.75 

6 52  I 

1669.62 

23.64 

26.34 

273.54 

125.64 

7 19  51 

1069.6 

28.3  2 

19.39 

122.25 

13  55  33 

5643.38 

23.65 

263.58 

273.55 

125.63 

15  29  36 

5043.4 

28.13 

256.63 

differential  corrections  mic-coursc  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-1  .8540  TRA  .1651  TC3  -.8873  BAU  .6194  SGT  2130.7  SGR  2383.8  5G3  186.6  ST  1862.8  SR  1832.8  SS  1161. 3 

ROE  1.8059  RRA  -.6569  RC3  1.J119  FAU  .03232  RRT  -.9563  RRF  -.9955  RTF  .9647  CRT  -.9940  CRS  .9999  CST  -.9953 

FOE-1.7507  FRA  .5808  FC3  -.8590  BSP  10025  SG0  3197.2  R23  .0872  R1 3 -.992 6 LSA  2855.7  MSA  150.4  SSA  3.7 

BOE  2.5882  BRA  .6773  0C3  1 .4225  F$P  -596  SGI  3162.6  SG2  469.5  THA  131.65  ELI  2609.3  EL2  M3. 3 AlF  135.47 

LAUNCH  OATE  FEB  7 1969  FLIGHT  TIME  128.00  ARRIVAL  DATE  JUN  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  363.660 


RL  147,55 

LAL 

.00 

La  138.05 

Vl  27.772 

GAL  -3.95 

A7L  101.96 

HCA  1 67.49 

SMA 

129.15 

ECC 

.15796 

INCH  .9828  Vi  30.196 

I 

RP  106.94 

LAP 

-2.58 

LOP  305.80 

VP  37.533 

GAP  1.27 

ATP  78,29 

TAL  201 .88 

TAP 

9.37 

RCA 

108.75 

APO 

M9.55  V2  34.784 

j 

RC  102.038 

GL 

-56.58 

GP  78.54 

7Al  108.63 

7AP  95.07 

ETS  31.19 

7 At  99.4 2 

ETE 

124.17 

7AC 

78.81 

ETC 

168.70  CLP- 116. 39 

z 

planetocentric  conic 

f 

C3  47.496 

VHL 

6.892 

OLA  -45.89 

RAl  39.44 

RAO  6568.8 

VEL  12.99 5 

PTH  2.37 

VHP 

9.208 

OPA 

63.54 

RAP 

304.45  ECC  1 .7817 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT  INJ  2 LONG 

- 

52.25 

6 

56  57 

1822.39 

21  .33 

38.11 

287,19 

131.65 

7 

27  19 

1222.4 

26.51 

31  .86 

127.75 

14 

43  53 

5680.85 

21  .34 

264.95 

287.20 

1 31  .64 

16 

18  34 

5080.8 

26.52 

258.70 

- 

52.25 

6 

56  57 

1822.39 

21.33 

38.11 

287.19 

131.65 

7 

27  19 

1222.4 

26.51 

31  .86 

- 

127.75 

M 

43  53 

5680.85 

21  .34 

264.95 

287.20 

131 .64 

16 

18  34 

5 060.8 

26.52 

258 .70 

1 

52.25 

6 

56  57 

1622.39 

21 .33 

38.11 

287.19 

131.65 

7 

27  19 

1222.4 

26.51 

31  .86 

2. 

127.75 

M 

43  53 

5680.85 

21  .34 

264.95 

287.20 

131 .64 

16 

18  34 

5080.8 

26.52 

258.70 

1 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TDE-2.7297  TRA  .6041  TC3  -.6810  BAU  .5875  SGT  2559.6  SGR  2160.6  SG3  142.8  ST  2279.8  SR  1696.7  SS  1097.4 

ROE  2.0037  RRA  -.8969  RC3  .6264  FAU  .02163  RRT  -.9699  RRF  -.9956  RTF  .9809  CRT  -.9954  CRS  .9997  CST  -.9974 

FDE-1 .6360  FRA  .6406  FC3  -.3943  BSP  10485  SG0  3349.6  R23  .0610  Rl 3 -.9943  LSA  3043.4  MSA  135.7  SSA  2.7 

BOE  3.3861  BRA  1.0614  BC3  .9253  FSP  -453  SGI  3325.0  SG2  <05.1  THA  139.98  ELI  2839.0  EL2  130.0  AlF  M3. 38 


LAUNCH  DATE  FEB  7 1969  FLIGHT  TIME  130.00  ARRIVAL  CATE  JUN  17  1969 

HELIOCENTRIC  CONIC  OISTANCE  369.716 

RL  147.55  LAL  .00  LOL  138.05  VL  27.754  GAL  -3.81  A7L  106.60  HCA  170.52  SMA  129.02  ECC  .15795  rNC16.603i  Vl  30 . 1 96 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.520  GAP  1.57  A7P  73.61  TAL  201  .06  TAP  11.59  RCA  108.64  APO  M9.40  V2  34.783 

RC  104.441  GL  -61.85  GP  83.78  7Al  103.76  7AP  94.91  ETS  52.1  5 7AE  92.95  ETE  143.22  7AC  74.94  ETC  187.09  CLP-M2-16 

PLANE TOCEN TRIG  CONIC 


C3  80.535 

VHL  8.974 

Ola  -48.74 

RAL  47.07 

RAO  6569.6 

VEL  14.209 

PTH  2.59 

VHP  11.94! 

OPA  62 . 78 

RAP  290.62 

ECC  2.3254 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

48.52 

7 14  18 

1982.42 

16,18 

48.21 

302.31 

136.63 

7 47  21 

1382.4 

21  .91 

42.77 

— 

1 31  .48 

15  27  22 

5775.64 

16.19 

268 . 78 

302.32 

136,62 

17  3 38 

5175  .6 

21  .92 

263 .28 

- 

48.52 

7 M 18 

1982.42 

16,18 

48.21 

302.31 

136.63 

7 47  21 

1382.4 

21.91 

42.77 

I 

131  .48 

15  27  22 

5775.64 

16.19 

268.78 

302.32 

136.62 

17  3 38 

5175.6 

21  .92 

263.28 

48.52 

7 M 18 

1962.42 

16.18 

48.21 

302.31 

136.63 

7 47  2] 

1382.4 

21  .91 

42.72 

_ 

131  .48 

15  27  22 

5775.64 

16.19 

268.78 

302.32 

136.62 

17  3 38 

5175.6 

21  .92 

263.28 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE -4 . 3229  TRA  1.5696  TC3  -.4052  BAU  .4797  SGT  3233.5  SGR  1296.5  SG3  105.2  ST  2797.5  SR  948.6  SS  1031.7 

RDE  1.4299  RRA  -.8868  RC3  .1852  FAU  .01182  RRT  -.9699  RRF  -.9880  RTF  .9935  CRT  -.9938  CRS  .9978  CST  -.9990 

FOE-1.5325  FRA  .7112  FC3  -.1271  BSP  10952  SC0  3483.7  R23  .0673  Rl  3 -.9963  LSA  3127.2  MSA  104.9  SSA  3.9 

BOE  4.5532  BRA  1 .6026  BC3  .4456  FSP  -335  SGI  3471.2  SG2  254.3  THA  158.59  ELI  2952.2  EL 2 99.9  AlF  161.35 

LAUNCH  DATE  FEB  7 1969  FLIGHT  TIME  132.00  ARRIVAL  CATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  375.628 

RL  147.55  LAL  .00  LOL  138.05  VL  27.734  GAL  -3.64  A7L  115,40  HCA  173.45  SMA  126.66  ECC  .15787  INC25.3999  Vl  30.196 

RP  108.95  LAP  -2.81  LOP  312.12  VP  37.505  GAP  1.83  A7P  64.75  TAL  200.06  TAP  13.50  RCA  108.54  APO  149.23  V2  34.783 

RC  106.844  GL  -64 .82  GP  83.76  7AL  98.99  TAP  94.00  ETS  112.91  7AE  84.33  ETE  202.08  7AC  69.55  ETC  246.09  CLP  130.00 

planetocentric  CONIC 


C3  172.100 

VHL 

13.119 

OLA  -49.00 

RAL 

54,52 

RAD  6570.9  VEL  17.130  PTH  2.93 

VHP 

17. 

217 

OPA 

59.49 

RAP 

274.79 

ECC 

3.8323 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

48.18 

7 

42  53 

2137.14 

8.59 

55.06  316.96 

138.44 

8 

18 

30 

1537.1 

M .53 

50.00 

131  .82 

15 

58  14 

636.76 

8.61 

297.16  316,98 

138.43 

26 

8 

51 

36.8 

14.55 

292.11 

48.18 

7 

42  53 

2137.14 

8.59 

55.06  316,96 

138.44 

8 

18 

30 

1537.1 

14.53 

5 0.00 

131  .82 

15 

58  M 

636.76 

8.61 

297.16  316.98 

138.43 

16 

8 

51 

36.8 

14.55 

292.11 

48.18 

7 

42  53 

2137.14 

8.59 

55.06  316.96 

138.44 

8 

18 

30 

1537.1 

14.53 

50,00 

131 .82 

15 

58  M 

636.76 

8.61 

297.16  316.98 

138.43 

16 

8 

51 

36.8 

M . 55 

292.11 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-4.0710 

TRA 

2.8066 

TC3  -.0621 

6AU 

.1446 

SGT  2584.4  SGR 

2467.3  SG3 

76.6 

ST 

1864.3 

SR 

2224 . 7 

SS 

1028. 6 

RDE-5.0356 

RRA 

1 .6793 

RC3  -.0095 

FAU 

.00105 

RRT  .9415  RRF 

.9703  RTF 

.9943 

CRT 

.9882 

CRS 

-.9947 

CST 

'.9987 

FOE-1 .5321 

FRA 

.8722 

FC3  -.0053 

0SP 

11120 

SG0  3573.1  R23 

-.0620  Rl 3 , 

.9975 

LSA 

3071 .3 

MSA 

223.3 

SSA 

1 .3 

BDE  6.4754 

BRA 

3.2707 

BC3  .0628 

FSP 

-242 

SGI  3520.5  SG2 

610.4  THA  43.59 

ELI 

2694.2 

El2 

219.9 

ALF 

50-10 

1586 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ' 


LAUNCH  CATE  FE8  7 1969 

heliocentric  CONIC 
Rl  147.55  LAL  .00  LOL  1 38 .05 
RP  108.94  LAP  -2.91  LOP  315.20 
RC  109.246  0L  -60.58  OP  70.49 
PLANCTOCENTRIC  CONIC 
C 3 530.968  VHl  23.043  CLA  -42.69 
LNCH  time  l-i  time 

8 29  38  2192.67 

15  42  21  852.45 

8 29  18  2392.67 

15  42  21  852.45 

8 29  18  2192.67 

15  42  21  852.45 

C I FFERENT I Al  CORRECTIONS 
TCE  2.5558  tra  3.0733  TC3  -.0337 
RCE-9.7705  RRA  6.6645  RC3  .1781 
FCE-1.8823  FRA  1.3999  FC3  .0351 
CCC10.0992  BRA  6.7503  0C3  .1812 

LAUNCH  CATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  -00  LOL  1 38 .05 
RP  108.94  LAP  -3.00  LOP  318.45 
RC  I II  .645  CL  45.81  GP  -53  .99 
PlAnETOCENTRJC  CONIC 


flight  time  334. oo 


ARRIVAL  CATE  JUN  21  1969 


GAL 

GAP 

7AP 


lNCH  A7MTH 
56.61 
123.39 
56.61 
123.39 
56.61 
123. 39 


VL  27.712 
VP  37.489 
7AL  94.78 

RAL  58.35 
INJ  LAT 
1 .48 
1 .50 
1 .48 
1 .50 
1 .48 
1.50 

6AU  1.2866 
FAU-.02151 
BSP  11001 
FSP  -191 


VL  27.688  CAL 
VP  37.472  GAP 
7AL  93.38  7AP 


CISTANCE  381.119  ^ 

-3.38  A7L  136.51  HCA  175.99  SHA  128.73  ECC  .1  5739  INC46.5M8  VI  30 . 1 96 

1 97  A7P  43.56  TAL  198.59  TAP  14.58  RCA  108.47  APO  148.99  V2  34.784 

92.53  ETS  162.95  7AE  69.69  ETE  250.24  7 AC  59.69  ETC  297.19  ClP  97.58 


RAD  6572.4  VEL  25.539  PTh  3.36  VHP  29.630 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
52.95  326.73  132.67  9 5 51 

310.01  326.74  132.67  15  56  33 

52.95  326.73  132.67  9 5 51 

310.03  326.74  132.67  15  56  33 

52.95  326.73  132.67  955] 

310.01  326.74  132.67  15  56  33 


MIC-COUflSE  EXECUTION  ACCURACY 
SGT  748.2  SGR  3414.5  SG3  59.2 

RRT  -.3338  RRF  .9991  RTF  -.2938 

SG6  3495.5  R23  -.0578  Rl 3 .9983 

SGI  3424.0  SG2  703.3  THA  94.37 

FLIGHT  TIME  136.00 


CPA  49.40  RAP 
PO  CST  TIM  INJ 
1592.7 
252.5 
1592.7 
252.5 
1592.7 
252.5 

ORBIT  CETERWINA 
ST  644 .8  SR 
CRT  -.9042  CRS 
LSA  2875.6  MSA 
ELI  2589.2  El2 


256.95  ECC  9.7384 
2 LAT  INJ  2 LONG 


6.68 

6.90 

6.88 

6.90 

6.88 

6.90 


47.46 
304 . 5 I 
47.46 
304.53 
47.46 
304.51 


TION  ACCURACY 


ARRIVAL  CATE 


DISTANCE  391.361 

-4.06  A7L  7.65  HCA  183.03  SMA  J28.56  ECC  .16345  INC8 

3.39  A7P  172.34  TAL  201 .60  TAP  24.62  RCA  107.55  APO 

92.75  ETS  178.62  7AC  53.54  ETE  94.22  7 AC  7i  .93  ETC 


SS 

1252.2 

CST 

.8941 

SSA 

.3 

AlF 

103 

.16 

JUN 

23 

1969 

VI 

30. 

196 

V2 

34  . 

70  5 

CLP 

94 

. 4 7 

C31457.415 

VHL 

38.176 

CLA  57.96 

RAL 

16.71 

RAO  6573.1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

37.06 

16 

37  24 

5041 .52 

1.19 

239.42 

142.94 

2 

2 0 

3397.41 

1.20 

105.72 

37.06 

16 

37  24 

5041 .52 

1 .19 

239.42 

142.94 

2 

2 0 

3397.41 

1 .20 

105.72 

37.06 

16 

37  24 

5041 .52 

1 .19 

239.42 

142.94 

2 

2 0 

3397.41 

1 .20 

105.72 

DIFFERENTIAL  CORRECTIONS 

MIO- 

TCE-5 .281 1 

TRA 

2.1608 

TC3  -.1061 

BAU 

4.4160 

SGT 

RC-15.9588 

RRA 

.5705 

RC3  -.2003 

FAU- 

-.07356 

RRT 

FOE  3.5494 

FRA 

-.1302 

FC3  .0437 

8SP 

9750 

SGB 

BCE 16. 8099 

BRA 

2.2349 

BC3  .2266 

FSP 

-180 

SGI 

INJ  RT  ASC 

207.46 

287.44 

287.46 

267.44 
287.46 
267.44 


PTH  3.56  VHP  46.860 
INJ  A7MTH  INJ  TIME 


CPA  -64.09  RAP  197.84  ECC24.9854 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


32.05 

32.05 

32.05 

32.05 

32.05 

32.05 


18 

2 

18 

2 

18 

2 


1 26 
58  38 
1 26 
58  38 
1 26 
58  38 


4441  .5 
2797.4 
4441  .5 
2797.4 
4441  .5 
2797.4 


-5.59 

-5.58 

-5.59 

-5.58 

-5.59 

-5.58 


235.59 
101 .89 
235.59 
101 .89 
235.59 
101 .89 


OR8IT  DETERMINATION  ACCURACY 


.0029  RRF-I .0000  RTF 
3124.0  R23  -.0775 
3073.4  SG2  560.1 


SG3 

54.4 

ST 

813.9 

SR 

2396.1 

SS 

2157.6 

RTF 

-.8819 

CRT 

.9786 

CR5 

1 .0000 

CST 

.9787 

Rl  3 

-.9970 

LSA 

3321.5 

MSA 

162.5 

SSA 

.0 

THA 

67.43 

ElI 

2525.5 

El2 

159.0 

AlF 

7 j .54 

LAUNCH  CATE  FEB  7 1969 


FLIGHT  TIME  138.00 


ARRIVAL  CATE  JUN  25  1969 


heliocentric  CONIC 
RL  147.55  LAL  .00  LOL  138.05 
RP  108.93  LAP  -3.08  LOP  321.61 
RC  114 .042  GL  62.18  GP 
PLANETOCENTRIC  CONIC 
C3  4J7.167  VHL  20.425  CLA 
LNCH  A7MTH  LNCH  TIME 


VL  27.662  GAL 
VP  37.455  GAP 
-75.21  7Al  95.69  7AP 


DISTANCE  395.913 
-3.59  A7L  49.13  HCA 
3.27  A7P  130.77  TAL 
95.10  ETS  186.93  7AE 


66.92 
L-I  TIME 
5011 .88 
3279.85 
5011 .80 
3279.85 
501 1 .88 
3279.85 


26.44  14  5 15 

153.56  0 21  14 

26.44  J4  5 15 

153.56  0 21  14 

26.44  14  5 15 

153.56  0 21  14 

DIFFERENTIAL  CORRECTIONS 
TOE  .1764  TRA  1.3309  TC3  -.0542 
RCE-9.7673  RRA  3.2973  RC3  -.1645 
FOE  2.0559  FRA  -.6627  FC3  .0276 
BOE  9.7689  BRA  3.5557  BC3  .1732 

LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 
RP  108.93  LAP  -3.16  LOP  324.70 
RC  116.435  GL  64.64  GP  -01.03 
PLANETOCENTRIC  CONIC 


LNCH  A7MTH 
28.22 
151 .78 
28.22 
151.70 
28.22 
151 .78 


TOE  4.3107  TRA-I.6438  TC3  -.0406 
ROE-3.1323  RRA  2.5900  RC3  .0191 
FOE  1.4926  FRA  -.7306  FC3  -.0327 
BOE  5.3350  BRA  3.0676  0C3  .0522 


RAL  345.00 
INJ  LAT 
-3,32 
-3.31 
-3.32 
-3.31 
-3.32 
-3.31 

BAU  .9660 
FAU- .01 330 
BSP  11671 
FSP  -209 


RAO  6572.2  VEL  23.205  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


243.83  253.60 

97.61  253.58 

243.83  253.60 

97.61  253.50 

243.83  253.60 

97.61  253.58 

MI 0 -COURSE  EXECUTION  ACCURACY 
SGT  979.0  SGR  3677.0  SG3  65.2 

rrt  .6278  RRf  -.9992  RTF  -.6061 

SGB  3805.9  R23  -.0622  R13  -.9976 

SGI  3731.0  SG2  751.2  THA  80.11 

flight  time  xao.oo 


104.71 

SMA 

128 

.38 

ECC 

.161 

166 

INC40.8655 

199.23 

TAP 

23 

.94 

RCA 

107. 

.63 

APO 

149.14 

77.06 

ETE 

102 

.18 

7AC 

89 

.81 

ETC 

64 .22 

3.28 

VHP 

24. 

521 

CPA 

-77 

.35 

RAP 

127.84 

1 A7MTH 

INJ  time 

PO 

CST  ' 

TIM 

INJ 

2 LAT 

23.12 

15 

28 

47 

4411 

.9 

- 

10.67 

23.12 

1 

15 

54 

2679 

.9 

- 

10.66 

23.12 

15 

28 

47 

44  11 

.9 

“ 

30.67 

23.12 

I 

15 

54 

2679 

.9 

- 

10.66 

23.12 

15 

28 

47 

441  1 

.9 

- 

•10.67 

23.12 

1 

15 

54 

2679 

.9 

- 

10.66 

V2 


30 . 1 96 
34 .787 


J 2 LONG 
241 .06 
94  .04 

241 .06 
94  .04 

24 1 .06 
94.04 

ORBIT  DETERMINATION  ACCURACY 


ST 

290.0 

SR 

2850.0 

SS 

1258.5 

CRT 

.0814 

CRS 

.9999 

CST 

.0704 

LSA 

3097.2 

MSA 

289.4 

SSA 

3 .4 

ELI 

2850.1 

El2 

289.1 

ALF 

89.52 

ARRIVAL  OATE  JUN  27  1969 


VL  27.634 
VP  37.437 
7AL  90.41 


GAP 

7AP 


VHL  12.991 

OLA  65.40 

RAL  335.20 

RAO  6570.8 

VEL  17.032  PTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

15  30  11 

4007.67 

-10.59 

239.84 

240.30 

23  34  10 

3167.64 

-10.50 

95.60 

240.28 

13  30  11 

4007.67 

-10.59 

239.84 

240.30 

23  34  10 

3167.64 

-10.58 

95.60 

240.28 

15  30  11 

4007.67 

-10.59 

239.84 

240.30 

23  34  10 

3167.64 

-10.50 

95.60 

240.28 

. CORRECTIONS 

MID-COURSE  EXECUTION 

DISTANCE  401  .539 

GAL  -3.34  A?L  64.02  HCA  187.43  SMA  128.20  ECC  .16160  INC25.1834  VI  30.196 

3,44  A7P  115.00  TAL  197.80  TAP  25.23  RCA  107.48  APO  140.91  V2  34.790 

98.69  ETS  237.04  7AE  90.00  ETE  153.09  7A C 97.83  ETC  1 3 6.3  9 CLP  165.77 

-72.39  RAP  81.57  ECC  3.7773 


25.06 

25.06 

25.06 

25.06 

25.06 

25.06 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14  51  38 

4287.7 

-17.81 

236.71 

24  26  57 

2567.6 

-17.00 

92.47 

14  51  38 

4287.7 

-17.81 

236.71 

24  26  57 

2567.6 

-17.80 

92.47 

14  51  38 

4287.7 

-17.81 

236.71 

24  26  57 

2567.6 

-17.80 

92.47 

BAU  .1178  SGT  2504.0  SGR  3072.4  SG3  80.1 

FAU  .00637  RRT  -.9341  RRF  -.9696  RTF  .9916 

BSP  12690  SGB  4014.6  R23  -.0933  R13  -.9946 

FSP  -288  SGI  3949.9  SG2  7l7.4  THA  129.72 


ORBIT  DETERMINATION  ACCURACY 
ST  1975.1  SR  1608.1  SS  910.9 

CRT  -.9639  CR5  .9804  CST  -.9975 

LSA  2686.7  MSA  336.5  SSA  1.7 

ELI  2524.9  EL2  335.1  ALF  141.06 


1587 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FE0  7 1969 


HELIOCENTRIC  COM C 


flight  time  u2.oo 


arrival  CATE  JUN  29  1 969 


RL 

147.55 

LAL 

.00 

LOL 

130.05 

VL 

RP 

108.91 

LAP 

-3.22 

LOP 

327.95 

VP 

RC 

110.023 

CL 

62.92 

GP 

-76.19 

7AL 

PLANETOCENTRIC  CONIC 

C3 

92.684 

VHL 

9.627 

DLA 

62.87 

RAL 

DISTANCE  407.416 

27.605  GAL  -3.13  A7l  7i  .80  HCA  190.41  SWA  128.00  ECC  .16202  INCI8.1181  VI  30.196 

37.419  GAP  3.68  A 7P  107.04  TAL  196.50  TAP  26.9 8 RCA  107.26  APO  140.74  V2  34.794 

100.77  7AP  302.05  ETS  292 .SO  7AE  97.05  ETE  207.54  7AC  102.35  ETC  171.56  ClP-158.7i 


PAD  6569.8  VEL  14.630  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

31 .19 

13  40  14 

4759.36 

-17.40 

234.31 

236.76 

28. 54 

14  59  34 

4159.4 

-24.38 

140.01 

23  30  21 

3061  .64 

-17.39 

93.46 

236.74 

28.5* 

2 4 21  22 

2461  .6 

-24.37 

31 .19 

13  40  14 

4759.36 

-17.40 

234.31 

236.76 

28. 54 

14  59  34 

4159.4 

-24.38 

140.0] 

23  30  21 

3061 .64 

-17.39 

93.46 

236.74 

28.54 

24  21  22 

2461  .6 

-24.37 

31.19 

13  40  34 

4759.36 

-17.40 

234.31 

236.76 

28. 54 

14  59  34 

4159.4 

-24.38 

148.01 

23  30  21 

3061 .64 

-17.39 

93.46 

236.74 

28.54 

2*  21  22 

2461  .6 

-24.37 

differential  corrections 
TOE  3.8192  TRA-2.5560  TC3 
ROE  .8177  RRA 
FOE  1 .4016  FRA 
BCE  3.9058  BRA  2.5573  BC3 

LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  conic 


mid-course  execution  accuracy 


2.65  VHP  11.092  DPA  -66.15  RAP 

INJ  2 LONG 
230.54 
89.69 

230.54 

89.69 

250.54 

09.69 

ORBIT  DETERMINATION  ACCURACY 


TC3 

-.3599 

BAU  .4513 

SCT 

4096.1 

SCR 

510.2 

SC3 

119.6 

ST 

2403.7 

SR 

407.7 

SS 

094  .0 

RC3 

-.0561 

FAU  .01838 

RRT 

.7304 

RRF 

.0140 

RTF 

.9909 

CRT 

.9401 

CRS 

-.964  9 

CST 

-.9966 

FC3 

-.1 717 

BSP  13103 

see 

4127.7 

R23 

.1145 

R13 

.9910 

LSA 

2670.7 

MSA 

174.0 

SSA 

2.1 

BC3 

.3642 

FSP  -396 

SCI 

4113.5 

SG2 

342.6 

THA 

5.29 

ELI 

2525.0 

EL2 

163.6 

alf 

10.50 

FLIGHT 

TIME 

144.00 

ARRIVAL 

DATE 

JUL 

1 1969 

DISTANCE  413.360 


RL 

147.55  LAL 

.00 

LOL 

130.05 

VL 

27.575 

GAL 

-2.93 

RP 

100.90  LAP 

-3.27 

LOP 

331 .11 

VP 

37.401 

CAP 

3.93 

RC 

121.206  CL 

60.00 

GP 

-69.77 

7AL 

102.61 

7AP 

107.30 

PLANETOCENTRIC  CONIC 

C3 

60.740  VHL 

7.794 

OLA 

60.43 

RAL 

339.52 

RAD 

6569.1 

20.07  RCA  107.01  APO  J40.50  V2 


30.196 

34.798 


LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
34.09  14  1 26  4640.00  -22.60 

145  j91  23  37  22  2975.97  -22.67 

34.09  14  1 26  4640.00  -22.60 

145.91  23  37  22  2975.97  -22.67 

34.09  14  1 26  4640.00  -22.60 

145.91  23  37  22  2975.97  -22.67 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9449  TRA-2.2052  TC3  -.7530  0AU  .6477 

ROE  1.7284  RRA  -.5140  RC3  -.2630  FAU  .03114 

FOE  1.5556  FRA  -.0500  FC3  -.4437  BSP  15339 

BOE  3.1900  BRA  2.2645  BC3  .7976  FSP  -620 


7AP  107.30  ETS  305.30  7AE  103.09  ETE  210.90  7AC  105.55  ETC  104.00  ClP-149.33 

13.495  PTH  2.47  VHP  0.097  DPA  -60.21  RAP  54.14  ECC  1.9998 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


220.52 
91  .12 
220.52 
91 .12 
220.52 
91  .12 


235.02 

235.80 

235.02 

235.00 

235.02 

235.00 


32.33 

32.32 

32.33 

32.32 

32.33 
32.32 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  18  55 

4040.9 

-29.36 

224 .04 

24  26  50 

2376.0 

-29.35 

06.64 

15  18  55 

4040.9 

-29.36 

224 .04 

24  26  58 

2376.0 

-29.35 

06.64 

15  18  55 

4040.9 

-29.36 

224.04 

24  26  58 

2376.0 

-29.35 

86.64 

MID-COURSE  EXECUTION  ACCURACY 
SOT  4105.9  SCR 
RRT  .9620  RRF 
SOB  4293.1  R23 
SCI  4200.7  SC2 


ORBIT  DETERMINATION  ACCURACY 


1253.7 

SC  3 

159.9 

ST 

2370.9 

SR 

931  .9 

SS 

927,4 

.9905 

RTF 

.9861 

CRT 

.9842 

CRS 

-.9912 

CST 

-.9947 

.1299 

R13 

.9893 

LSA 

2712.0 

MSA 

160.8 

SSA 

2.6 

325.0 

THA 

16.40 

ELI 

2550.3 

El2 

153.7 

ALF 

21 .1  7 

LAUNCH  OATE  FEB  7 1969 


flight  time  ue.oo 


ARRIVAL  CATE  JUL  3 1969 


VL  27.544 
VP  37.303 
7 AL  103.91 


GAL 

GAP 


OISTANCE  4J9.347 

-2.73  A7l  70.20  HCA  196.56  SMA  127.58  ECC  .16342  I NC 1 i .7159  VI 
4.39  A7P  101.24  TAL  194.21  TAP  30.77  RCA  106.73  APO  140.43  V2 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108,89  LAP  -3,32  LOP  334.20 

RC  123.581  GL  57.01  GP  -63.62 

PLANETOCENTRIC  CONIC 

C3  44.367  VHL  6.661  OLA  58.22  RAL  343.70  RAO  6568.7  VEL  12.074  PTH  2.34  VHP  7.605  DPA  -54.56  RAP  47.96  ECC  1.7302 


30. J96 
34 .003 


7AP  111.02  ETS  309.28  7AE  100.04  ETE  22 1.14  7AC  108.10  ETC  187.53  ClP-146.77 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

36.74 

14  24  54 

4558.20 

-26.47 

222.95 

235.76 

36.03 

15  40  52 

3950.2 

-32.83 

217.78 

143.26 

23  47  16 

2910.82 

-26.45 

08.84 

235.74 

36.03 

24  35  46 

2310.8 

-32.81 

83.67 

36.74 

J 4 24  54 

4558.20 

-26.47 

222.95 

235.76 

36.03 

15  40  52 

3958.2 

-32.83 

217.78 

143.26 

23  47  16 

2910.82 

-26.45 

80.04 

235.74 

36.03 

24  35  46 

2310.8 

-32.01 

83.67 

36.74 

14  24  54 

4558.20 

-26.47 

222.95 

235.76 

36.03 

15  40  52 

3958.2 

-32.83 

217.78 

143.26 

23  47  16 

2910.82 

-26.45 

00.04 

235.74 

36.03 

24  35  46 

2310.8 

-32.81 

83.67 

differential  corrections 

TOE 

2.6664 

TRA- 

•1  .8450 

TC3-1 

.0844 

BAU 

.6008 

ROE 

I .2117 

RRA 

-.4412 

RC3  - 

.3761 

FAU 

.03505 

FOE 

1 .7431 

FRA 

-.0004 

FC3  - 

.7425 

esp 

13268 

BOE 

2 . 9288 

BRA 

1 .8970 

BC3  1 

.1470 

FSP 

-626 

MID-COURSE  EXECUTION  ACCURACY 
SOT  4053.5  SCR 
RRT  .9573  RRF 
SOB  4276.4  R23 
SCI  4259.8  SC2 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  FEB  7 1969 


1362.6 

SC  3 

192.0 

ST 

2465,8 

SR 

1064  ,6 

SS 

1018.6 

.9912 

RTF 

.9701 

CRT 

.9854 

CRS 

- .9987 

CST 

-.9929 

.1619  R1J 

.9831 

LSA 

2866.2 

MSA 

180.7 

SSA 

3.3 

375.0 

THA 

17.90 

ELI 

2600.6 

EL2 

166.6 

alf 

23.  J 4 

140.00 

ARRIVAL 

DATE 

JUL 

5 1969 

HELIOCENTRIC  CONIC 


DISTANCE  425.331 


RL  147.55 

LAL 

.00 

LOL  138.05 

VL  27.512 

GAL  -2.52 

A7L  80.00  HCA 

199.60 

SMA 

127.37 

ECC  .16433 

INC  9.9993 

VI 

30.196 

RP  108.87 

LAP 

-3.35 

LOP  337.45 

VP  37 . 364 

GAP  4.46 

A7P  99.43 

TAL 

193.00 

TAP 

32.60 

RCA  106.44 

APO  140,29 

V2 

34 . 808 

RC  125.948 

GL 

54.00 

GP  -57.93 

7AL  104.73 

7AP  116.27 

ETS  310.94 

7AE 

112.95 

ETE 

220.56 

7AC  110.29 

ETC  108.45 

CLP-I46.46 

PLANETOCENTRIC  CCNIC 

C3  34.000 

VHL 

5.099 

OLA  56.24 

RAL  347.93 

RAO  6560.4 

VEL  12.497 

PTH 

2.26 

VHP 

6.799 

DPA  -49.22 

RAP  43.70 

ECC 

: 1 .5727 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.14 

14 

40  12 

4404.06 

-29.09 

217.70 

236.11 

39.49 

16 

2 56 

3004 . 1 

-35.12 

211.99 

140.86 

0 

1 37 

2862.34 

- 29.08 

06.79 

236.09 

39.40 

0 

49  19 

2262 . 3 

-35.11 

80.99 

39.14 

14 

40  12 

4404,06 

-29.09 

217.70 

236.11 

39.49 

16 

2 56 

3004 . 1 

-35.12 

211 .99 

140.06 

0 

1 37 

2062.34 

-29.08 

06.79 

236.09 

39.40 

0 

49  19 

2262.3 

-35.11 

80.99 

39.14 

14 

40  12 

4404.06 

-29.09 

217.70 

236.11 

39.49 

16 

2 56 

3064.1 

-35.12 

211.99 

140.86 

0 

1 37 

2862 . 34 

-29.06 

06.79 

236.09 

39.40 

0 

49  19 

2262 . 3 

-35.11 

80.99 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.4631 

TRA-i.6427  TC3-1.5058 

BAU 

.737? 

SCT 

4130.1 

SCR 

1356.9 

SC  3 

226.2 

ST 

2543.2 

SR 

1063.3 

SS 

1076.7 

ROE 

1 .0767 

RRA  -.3660  RC3  -.4930 

FAU 

.04653 

RRT 

.9567 

RRF 

.9910 

RTF 

.9736 

CRT 

.9866 

CRS 

-.9992 

CST 

-.9923 

FOE 

1 .0400 

FRA  -.7662  PC3-1. 1575 

BSP 

13566 

SOB 

4354.0  R23 

.1770 

R13 

.9789 

LSA 

2953.3 

MSA 

109.4 

SSA 

4.1 

BOE 

2.6002 

BRA  1 .6830  BC3  1 .5045 

FSP 

-746 

SCI 

4338.5 

SG2 

376.6 

THA 

17.55 

ELI 

2753  .9 

EL2 

160.6 

ALF 

22.50 

1500 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATC  FE0  7 1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  JUL  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  A3J.312 

RL  147.55  LAL  .00  LOL  136.05  VL  27.479  GAL  -2.50  AZl  81.26  HCA  202.82  SMA  127.14  E CC  .16535  INC  6.7370  VI  30 . 1 96 

RP  108.85  LAP  -3.36  LOP  340.62  VP  37.346  GAP  4.72  A7P  96.06  TAL  191.77  TAP  34.59  RCA  106.12  APO  146.17  V2  34.61  5 

RC  128.306  GL  51.15  GP  '52.75  ZAL  105.10  ZAP  120.54  ETS  31 1 .88  7A£  116.35  ETC  218.90  ZAC  112.24  ETC  188.44  ClP-147.07 

planetocentric  CONIC 

C3  28.681  VHL  5.355  OlA  54.49  RAL  352.06  RAO  6568.2  VEL  12.250  PTH  2.20  VHP  6.282  DPA  -44.21  RAP  40.91  EC C 1 .47?0 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

41  .28 

15  10  40 

4422.92 

-30.89 

213.10 

236.80 

42.60 

16  24  23 

3822.9 

-36.61 

206 . 78 

138.72 

0 12  7 

2826.25 

-30.88 

05.00 

236.79 

42.59 

0 59  13 

2226.2 

-36.59 

70 .68 

41  .28 

15  10  40 

4422.92 

-30.89 

213.10 

236.80 

42.60 

16  24  23 

3822.9 

-36.61 

206.78 

138.7? 

0 12  7 

2826.25 

-30.08 

85.00 

236.79 

42.59 

0 59  13 

2226.2 

-36.59 

70.68 

41  .28 

15  10  40 

4422.92 

-30.89 

213.10 

236.80 

42.60 

16  24  23 

3822.9 

-36.61 

206.70 

1 38 . 7? 

0 12  7 

2826.25 

-30.00 

85.00 

236.79 

42.59 

0 59  13 

2226.2 

-36.59 

70 .68 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACY 

TOE  2.3333  TRA-1.4783  TC3-1 .9512  BAU  .7800  SCT  4244.2  SGR  J295.4  SG3  255.7  ST  2627.3  SR  1021  .4  SS  1119.4 

ROE  .9429  RRA  -.2878  RC3  -.5751  FAU  .05355  RRT  .9547  RRF  .9692  RTF  .9699  CRT  .9872  CRS  -.9995  CST  -.9919 

FOE  I .8930  FRA  -.6 998  FC3-1  .6163  BSP  13905  SG0  4437.5  R23  .1887  R1 3 .9748  L$A  3027.1  MSA  188.0  SSA  5.0 

BOE  2.5166  BRA  1 .5060  BC3  2.0342  FSP  -855  SGI  4422.0  SG2  370.0  THA  16.36  ELI  2814.8  El2  15 1.9  AlF  21.06 

LAUNCH  OATE  FEB  7 1969  FLIGHT  TIME  152.00  ARRIVAL  DATE  JUL  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  437.287 

RL  147.55  LAL  .00  LOL  138.05  VL  27.445  CAL  '2.08  AZL  82.23  HCA  205.96  SMA  126.92  ECC  .16649  INC  7.7653  VI  30.196 

RP  108.83  LAP  '3.39  LOP  343.80  VP  37.327  GAP  4.99  ATP  96.99  TAL  190.51  TAP  36.47  RCA  305.79  APO  148.05  V2  34.821 

RC  130.653  GL  48.47  CP  -48.00  7AL  105.06  ZAP  124.56  ETS  312.55  ZAE  119.12  ETE  216.75  ZAC  114.05  ETC  188.05  ClP-148.10 

planetocentric  conic 

C3  24.502  VHL  4.950  OLA  52.96  RAL  356.09  RAO  6568 .0  VEL  12.078  PTH  2.16  VHP  5.940  DPA  -39.56  RAP  38.97  ECC  1.4032 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.18 

15  32  16 

4371 .82 

-32.11 

200.92 

237.03 

45.34 

16  45  7 

3771  .0 

-37.54 

202 . 1 7 

136.82 

0 22  39 

2799.27 

-32.10 

03.50 

237.81 

45.33 

1 9 18 

2199.3 

-37.52 

76.75 

43.18 

15  32  16 

4371 .02 

-32.11 

208.92 

237.83 

45.34 

16  45  7 

3771  .8 

-37.54 

202.17 

136.02 

0 22  39 

2799.27 

-32.10 

03.50 

237.01 

45.33 

1 9 18 

2199.3 

-37.52 

76.75 

43.10 

15  32  16 

4371 .02 

-32.11 

208.92 

237.83 

45.34 

16  45  7 

377 1 .0 

-37.54 

202 .1 7 

136.82 

0 22  39 

2799.27 

-32.10 

83.50 

237.01 

45.33 

J 9 10 

2199.3 

-37.52 

76.75 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  - 

ICCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.2451 

TRA-1 .3303 

TC3-2.4O50 

BAU 

.0140 

SOT  4354.2 

SGR 

1212.5 

SG3 

279.0 

ST 

2710.4  SR  965.4 

SS 

J 147.? 

ROE 

.0260 

RRA  -.2175 

RC3  -.6224 

FAU 

.05074 

RRT  .9514 

RRF 

.9060 

RTF 

.9663 

CRT 

.9877  CRS  - , 9996 

CST 

-.9915 

FOE 

1 .9043 

FRA  -.6034 

FC3-2.0756 

BSP 

14179 

SOB  4519.9 

R23 

.1956 

R13 

.9707 

LSA 

3091  .9  MSA  186.1 

SSA 

5.9 

BOE 

2.3925 

BRA  1 .3479 

6C3  2.4850 

FSP 

-936 

SCI  4505.5 

SG2 

361 .0 

THA 

14.94 

Eli 

2873.7  El2  142.2 

alf 

19.43 

AUNCH 

OATE 

FEB  7 1969 

flight 

TIME 

1 54 .00 

ARRIVAL  DATE 

JUL 

11  1969 

HELIOCENTRIC  CONIC  DISTANCE  443.254 

RL  147.55  LAL  .00  LOL  138.05  VL  27.410  GAL  -1.85  A7L  83.01  HCA  209.11  SMA  126.69  ECC  .16774  INC  6.9904  V!  30.396 

RP  108.80  LAP  -3.39  LOP  346-97  VP  37.308  GAP  5.25  AZP  96,11  TAL  189.23  TAP  38.34  RCA  105.43  APO  3 47.94  V2  34.829 

RC  132.989  GL  45.97  GP  -43.90  ZAL  104.66  ZAP  128.29  ETS  313.12  ZAE  121.34  ETE  214.4?  ZAC  115.70  ETC  187.53  ClP-349.32 

planetocentric  conic 


C3  21.505 

VHL  4.637 

OLA  51.61 

RAL  .04 

RAO  6567.9 

VEL  11.953 

PTH  2.13 

VHP 

5.737 

OPA  -35.29 

RAP  37.73 

ECC  1 . 3539 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

44  .06 

1 5 53  6 

4328.65 

-32.94 

205.23 

239.10 

47.72 

17 

5 14 

3728.6 

'38,10 

198 . 12 

135.14 

0 33  21 

2770.92 

-32.93 

82.25 

239.16 

47,71 

1 

19  40 

2176.9 

-30.09 

75.15 

44  .06 

1 5 53  6 

4320.65 

-32.94 

205.23 

239.18 

47.72 

17 

5 14 

3728.6 

-38.10 

1 98 . 1 2 

135.14 

0 33  21 

2770.92 

-32.93 

02.25 

239.16 

47.71 

1 

19  40 

2178.9 

-30.09 

75.15 

44.06 

1 5 53  6 

4328.65 

-32.94 

205.23 

219.18 

47.7? 

17 

5 14 

37?0 .6 

-38.10 

J 98 . 1 2 

135.14 

0 33  21 

2770.92 

-32.93 

82.25 

239.16 

47.71 

1 

19  40 

2170.9 

-38.09 

75.15 

differential  corrections 

MID* 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.1016 

TRA-1 .1909 

TC3-2.8644 

BAU 

.8440 

SGT 

4465.3 

SGR 

1125.7 

SG3 

296.1 

ST 

2788.0 

SR 

906.5 

SS 

116! .2 

ROE 

.7296 

RRA  -.1588 

RC3  -.6424 

FAU 

.06228 

RRT 

.9472 

RRF 

.9813 

RTF 

.9631 

CRT 

.9883 

CRS 

-.9998 

CST 

-.991 1 

FOE 

1 .8005 

FRA  -.4074 

FC3-2 . 5074 

BSP 

14463 

SGB 

4605.0 

R23 

.1978 

R13 

.9669 

LSA 

3148.6 

MSA 

183.6 

SSA 

6.9 

BOE 

2 . 3004 

BRA  1 .2015 

BC3  2.9355 

FSP 

-997 

SGI 

4591.6 

SC2 

351  .2 

THA 

13.51 

Eli 

2929.5 

EL2 

131  .8 

ALF 

17.85 

LAUNCH  DATE  FEB  7 1969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  13  1969 


HELIOCENTRIC  CONIC  OISTANCE  449.210 

RL  147.55  LAL  .00  LOL  130.05  VL  27.375  GAL  -J  .60  AZl  83.65  HCA  212.26  SMA  126.45  ECC  .16912  INC  6.3546  VI  30 . 1 96 

RP  100.78  LAP  -3.39  LOP  350.15  VP  37.290  GAP  5.52  A7P  95.38  TAL  187.92  TAP  40.18  RCA  305  .07  APO  J47.84  V2  34.837 

RC  135.313  GL  <3.62  GP  -40.20  ZAL  103.92  ZAP  131.73  ETS  313.63  ZAE  123.11  ETE  212.07  7AC  117.46  ETC  186.93  ClP-150.62 

PLANETOCENTRIC  CONIC 


C3  19.277 

VHL 

4.391 

OLA  50.44 

RAL  3.96 

RAO  6567. 

.8  VEL  11.860  PTH  2.10 

VHP  5.613 

OPA  -31 .37 

RAP 

37.02 

ECC 

1 .3173 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

46.34 

16 

13  22 

4291 .79 

-33.49 

201 .97 

240.84 

49.79 

17  24 

54 

3691  .8 

- 

■38.4  J 

194 . 59 

133.66 

0 

44  21 

2763.55 

-33.40 

81  .23 

240.83 

49.78 

1 30 

25 

2163.5 

- 

38.40 

73.85 

46.34 

16 

13  22 

4291 .79 

-33.49 

201 .97 

240.84 

49.7  9 

17  24 

54 

3691  .8 

- 

30.4J 

194 .59 

133.66 

0 

44  21 

2763.55 

-33.40 

81  .23 

240.03 

49.70 

1 30 

25 

2163.5 

- 

38.40 

73.05 

46.34 

16 

13  22 

4291 .79 

-33.49 

201 .97 

240.84 

49.79 

17  24 

54 

3691  .0 

- 

30.41 

194 .59 

133.66 

0 

44  21 

2763.55 

-33.48 

81  .23 

240.83 

49.70 

1 30 

25 

2163.5 

- 

30.40 

73.05 

) IFFERENT  JAL 

. CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.1338 

TRA- 

-1  .0556 

TC3-3.3191 

BAU  .0712 

SGT 

4574.5  SGR 

1042.3  SG3 

307.6 

ST  2860.5 

SR 

050.4 

SS 

1163.4 

ROE  .6494 

RRA 

-.1111 

RC3  -.6404 

FAU  .06428 

RRT 

.9420  RRF 

.9749  RTF 

.9601 

CRT  .9009 

CRS 

-.9999 

CST 

-.9907 

FOE  1 .0296 

FRA 

-.3606 

FC3-2.0867 

BSP  14751 

SGB 

4691.8  R23 

.1949  R13 

.9633 

LSA  3197.9 

MSA 

100.0 

SSA 

7.9 

BOE  2.2304 

BRA 

1 .0614 

BC3  3.3003 

FSP  -1036 

SGI 

4679.3  SG2 

342.0  THA 

12.18 

ELI  2901.8 

EL2 

121  .0 

ALF 

16.41 

1589 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


tUNCH  DATE  FEB  7 1969 

flight  time  158.00 

ARRIVAL  DATE 

JUL 

15  J 969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00 

LOL  136.05 

VL  27.339 

distance  455.: 
gal  -1 .35  AZL  84.18 

155 

HCA  215.42 

SMA 

126.22 

ECC  .17062 

INC  5.8207 

vi 

30 . 1 96 

RP  108.75  LAP  -3.37 

LOP  353.32 

VP  37.272 

CAP  5.79 

AZP  94.75 

TAL  166.58 

TAP 

42.00 

RCA  104.68 

APO  147.75 

V2 

34 .646 

RC  137.625  CL  4j .39 

GP  -36.91 

7AL  102.87 

ZAP  134.68 

ETS  314.10 

ZAE  124.50 

ETE 

209 . 79 

ZAC  119.14 

ETC  186.36 

CLP 

-151  .95 

planetocentric  conic 

C3  17.577  VHL  4.192 

OLA  49.40 

RAL  7.88 

RAD  6567.7 

VEL  11.786 

PTH  2.08 

VHP 

5.550 

OPA  -27.80 

RAP  36.73 

ECC 

1 .2893 

lnch  azmth  lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.66  16  33  17 

4259.99 

-33.64 

199.06 

24?. 82 

51.58 

17 

44  17 

3660.0 

-38.56 

191  .49 

132.34  0 55  42 

2752.09 

-33.83 

80.41 

242-81 

51  .57 

I 

4 1 34 

2152.1 

-38.55 

72.82 

47.66  16  33  17 

4259.99 

-33.84 

199.06 

242.82 

51  .58 

17 

44  17 

3660.0 

-38.56 

191  .49 

132.34  0 55  42 

2752.09 

-33.83 

80.41 

242.81 

51.57 

1 

41  34 

2152.1 

-38.55 

72.82 

47.66  16  33  17 

4259.99 

-33.84 

199.06 

242.82 

51.58 

17 

44  17 

3660.0 

-38.56 

191  .49 

132.34  0 55  42 

2752.09 

-33.83 

80.41 

242.81 

51.57 

1 

4j  34 

2152.1 

-38.55 

72.82 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0972  IRA  -.919 2 TC3-3.7643  BAU  .8966  SOT  4680.?  SCR 
ROE  .5840  RRA  -.0723  RC3  -.6252  FAU  .0650?  RRT  .9356  RRF 
FCE  1.7596  FRA  -.??79  FC3-3.2026  BSP  15018  SGB  4778.8  R23 
BCE  2.1770  ORA  .9221  BC 3 3.8155  FSP  -1056  SCI  4767.1  SC2 


966.0  SC3 

314.2 

ST 

2925.5 

SR 

799.6 

SS 

1 1 55 .8 

.9666  RTF 

.9573 

CRT 

.9898 

CRS 

-.9999 

CST 

-.9903 

! 

.1877  R13 

.9600 

LSA 

3240.7 

MSA 

177.8 

SSA 

9.0 

334.7  THA 

10.99 

ELI 

3030.9 

EL2 

109.9 

ALF 

15.16 

1 

LAUNCH  CATE  FEB  7 1969 


FLIGHT  TIME  160.00 


ARRIVAL  DATE  JUl  17  1969 


OISTANCE  461 .087 

-1.08  AZL  64.64  HCA  716.58  SMA  125.96  ECC  .17225  INC  5.3635  VI  30.196 
6.05  A7P  94.20  TAL  165.22  TAP  43.80  RCA  104.20  APO  147.68  V2  34.855 


11.63  RAD  6567.7  VEL  11.732  PTH  2.07  VHP  5.533  OPA  -24,53  RAP  36.79  ECC  1 .2675 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  1 38 .05  VL  27.303  CAL 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.254  CAP 

RC  139.923  GL  39.26  GP  -34.01  7AL  101.54  7AP  137.77  ETS  314.52  7AE  125.59  ETE  207.64  7AC  120.81  ETC  165.82  CLP-153.26 

planetocentric  CONIC 
C3  16.257  VHL  4.032  OLA  48.48  RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

48.85 

16  53  0 

4232.45 

-34 .04 

196.54 

245.10 

53.13 

18 

3 

32 

3632.5 

'38.58 

186 .77 

131.15 

1 7 30 

2743.70 

-34.03 

79.77 

245.09 

53.12 

1 

53 

13 

2143.7 

-38.57 

72.00 

48.85 

16  53  0 

4232.45 

-34.04 

196.54 

245.10 

55.13 

18 

3 

32 

3632.5 

-38.58 

188.77 

131.15 

1 7 30 

2743.70 

-34.03 

79.77 

245.09 

53.12 

1 

53 

13 

2143.7 

-38.57 

72.00 

48.65 

16  53  0 

4232.45 

-34.04 

196.54 

245.10 

53.13 

18 

3 

32 

3632.5 

-38.58 

188 .77 

= 

131  .15 

1 7 30 

2743.70 

-34.03 

79.77 

245.09 

53.1? 

1 

53 

13 

2143.7 

-38.57 

72.00 

_ 

differential 

corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

■ 

TOE 

2.0661 

TRA  -.7826  TC3-4.1991 

BAU 

.9218 

SGT 

4785.4  SCR 

899.1  SG3 

317.J 

ST 

2980.5  SR 

754  .8 

SS 

1139.5 

r6e 

.5307 

RRA  -.0417  RC3  -.6969 

FAU 

.06486 

RRT 

.9283  RRF 

.9561  RTF 

.9550 

CRT 

.9909  CRS 

'.9998 

CST 

-.9698 

FOE 

1 .6756 

FRA  -.0980  FC3-3.4540 

BSP 

15327 

see 

4869.1  R23 

.1756  R13 

.9572 

LSA 

3274.3  MSA 

174.3 

SSA 

10.2 

BCE 

2.1331 

BRA  .7837  6C3  4.2413 

FSP 

-1066 

SCI 

4858.0  SC2 

329.4  THA 

9.94 

ELI 

3073.0  EL2 

98.5 

alf 

U.W 

LAUNCH 

DATE 

FEB  7 1969 

flight  time 

162.00 

arrival 

CATE 

JUL 

19  1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.69  LAP  -3.30  LOP  359.66 

RC  142.207  GL  37.21  CP  -31.44 

planetocentric  conk 

C3  15.223  VHL  3.902  OLA  47.64 


VL  27.266 
VP  37.236 
7Al  99.95 


DISTANCE  467.007 

GAL  -.61  A7L  85.03  HCA  221.74  SHA  125.74  ECC  .17402  INC  4.9653  VI  30.196 

CAP  6.32  AZP  93.71  TAL  163.64  TAP  45.58  RCA  103.86  APO  147.62  V2  34.865 

ZAP  140.42  ETS  314.88  ZAE  126.42  ETE  205.65  ZAC  122.52  ETC  185.3?  ClP-154.60 


RAL  15.83  RAD  6567.6  VEL  11.688  PTH  2.06  VHP  5.552  CPA  -21.54  RAP  37.12  ECC  1 .2505 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.94 

17  12  41 

4208  .41 

'34.13 

194.26 

247.66 

54.49 

18  22  49 

3608.4 

-38.50 

186.36 

z 

130.06 

1 19  43 

2738.00 

U.12 

7 9.29 

247.65 

54.48 

2 5 21 

2X58.0 

- 38 . 4 9 

7 J .38 

49.94 

17  12  41 

4208.41 

-34.13 

194.26 

247.66 

54.49 

18  22  49 

3608,4 

-38.50 

186.36 

130.06 

1 19  43 

2738.00 

'34.12 

79.29 

247,65 

54.48 

2 5 21 

2158.0 

-38 .49 

71  .38 

49.94 

17  12  41 

4208.41 

-34.13 

194.26 

247,66 

54.49 

18  22  49 

3608.4 

- 38 . 50 

186.36 

_ 

130.06 

1 19  43 

2738.00 

-34.12 

79.29 

247.65 

54.48 

2 5 21 

2158.0 

-38.49 

7J  .38 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.0581 

TRA  -.6425 

TC3-4 .61 30 

BAU 

.9458 

SGT 

4886.3 

SCR 

840.8 

SG3 

316.8 

ST 

3024.2 

SR 

715.9 

SS 

1115.5 

ROE 

.4873 

RRA  -.0169 

RC3  -.5635 

FAU 

.06389 

RRT 

. 9192 

RRF 

.94  32 

RTF 

.9531 

CRT 

.9922 

CRS 

-.9996 

CST 

-.9892 

FDE 

1 .5826 

FRA  .0283 

FC3-3.6335 

BSP 

15646 

see 

4958.1 

R23 

.1604 

R13 

.9548 

LSA 

3297.4 

MSA 

170  .8 

SSA 

J I .4 

BOE 

2.0956 

BRA  .6427 

BC3  4.6473 

FSP 

-1065 

SCI 

4947.3 

SC2 

327.0 

THA 

9.03 

ELI 

3106.5 

El2 

87.0 

alf 

13.23 

LAUNCH 

CATE  FEB  7 1969 

flight 

TIME 

164.00 

arrival 

CATE 

JUL 

21  1969 

HELIOCENTRIC  CONK 


DISTANCE  472.913 


RL  147.55 

lal  .00 

LOL  138.05 

VL  27.229 

CAL  -.52 

AZL  85.39 

HCA  224.91 

SMA  125.50 

ICC  .17593 

INC  4.6133 

VI 

30.196 

RP  108.66 

LAP  -3.26 

LOP  2.86 

VP  37.219 

CAP  6.59 

AZP  93.27 

TAL  182.43 

TAP  47.35 

RCA  103.42 

APO  147.58 

V2 

34  .075 

RC  144.478  CL  35.23 

planetocentric  conic 

CP  -29.17 

ZAL  98.13 

ZAP  142.84 

ETS  315.17 

ZAE  127,07 

ETE  203.83 

7 AC  124.25 

ETC  104.86 

CLP 

-155.00 

C3  14.4J4 

VHL  3.797 

OLA  46.85 

RAL  19.89 

RAO  6567.6 

VEL  11.653 

PTH  2.05 

VHP  5 . 597 

OPA  -18.79 

RAP  37.69 

ECC 

1 .2372 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

fNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.97 

17  32  29 

4187.23 

-34.1J 

192.21 

250.49 

55.69 

10  42  17 

3587.2 

-38.34 

104 .20 

129.03 

1 32  20 

2734.83 

-34.10 

70.97 

250.48 

55.68 

2 17  55 

2134.8 

-38.33 

70.96 

50.97 

17  32  29 

4187.23 

-34.11 

192.21 

250.49 

55.69 

18  42  17 

3587.2 

-30.34 

104.20 

129.03 

1 32  20 

2734.83 

-34.10 

78.97 

250.48 

55.68 

2 17  55 

2134.8 

-30.33 

70.96 

50.97 

17  32  29 

4187.23 

-34.11 

192.21 

250.49 

55.69 

10  42  17 

3587.2 

-30.34 

104 .20 

129.03 

1 32  20 

2734.83 

-34.10 

78.97 

250.48 

55.68 

2 37  55 

2134.0 

-30.33 

70.96 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0107 

TRA  -.4980 

TC3-5.0032 

BAU  .9695 

SGT  4984.8  SCR  791.4  SG3  314.3 

ST  3054.3 

SR  602.3 

SS 

1004.4 

ROE  .4521 

RRA  .0030 

RC3  -.5282 

FAU  .06246 

RRT 

.9091  RRF 

.9281  RTF 

.9517 

CRT  .9936 

CRS  -.9990 

CST 

-.9005 

FOE  I .4834 

FRA  .1474 

FC3-3.7516 

BSP  15986 

SCB  5047.2  R23 

.1420  R13 

.9531 

LSA  3307.9 

MSA  166.9 

SSA 

12.6 

BOE  2.0609 

BRA  .4980 

SC3  5.0310 

FSP  -1060 

SCI  5036.6  SC2  326.3  THA 

0.25 

ELI  3128.7 

EL?  75.0 

alf 

12.52 

1590 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  FEB  7 1969 


FLIGHT  Tint  166.00 


ARRIVAL  CATE  JUL  Z3  1969 


heliocentric  conic 

RL  147.55  LAL  .00  LOL  138.05 
RP  108.63  LAP  -3 .20  LOP  6.05 
RC  146.734  Gl  33.29  GP 
planetocentric  CCNIC 
C 3 13.790  VHL  3.713  CLA  46.10 

UNCH  A7MTH  LNCH  TIME 


0 1 STANCE  478.806 

VL  27.192  CAL  -.22  A7L  85.70  HCA  228.08  SMA  125.26  ECC  . 1 7800  INC  4.2982  VI  30.196 

VP  37.201  GAP  6.87  A7P  92.87  TAL  181.01  TAP  49.09  RCA  102.96  APO  147.56  V2  34.885 

27.16  7Al  96.09  7AP  145.07  ETS  315.37  7AE  127.56  ETE  202.18  7AC  126.02  ETC  184.44  ClP-157.13 


5 1 . 96 

128.04 

51.96 
128.04 
51.96 
128  .04 


17  52  34 
1 45  15 
17  52  34 
1 45  15 
1 7 52  34 
1 45  15 


L-I  TIME 
4 1 68 . 39 
2734.15 
4 168.39 
2734 .15 
4 1 68 . 39 
2734.15 


CIFPERENTIAL  CORRECTIONS 


RAl  24.03  RAO  6567.5  VEL  11.626  PTH  2.04  VHP  5.665 
INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
'34.00  190.34  253.57  56.76  19  2 2 

-33.99  78.81  253.56  56.74  2 30  49 

-34.00  190.34  253.57  56.76  19  2 2 

-33.99  78.81  253.56  56.74  2 30  49 

-34.00  190.34  253.57  56.76  19  2 2 

-33.99  78.81  253.56  56.74  2 30  49 

MID-COURSE  EXECUTION  ACCURACY 


OPA  -16.26  RAP  38.46  ECC  1 .2269 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3568.4 

2134.2 

3568.4 

2134.2 

3568.4 

2134.2 


-38.10 

-38.09 

-38.10 

-38.09 

-38.10 

-38.09 


182.25 

70.73 

182.25 

70.73 

182.25 

70.73 


ORBIT  OE TERM I NATION  ACCURACY 


TDE 

1 .9831 

TRA 

- .3481 

TC3-5 . 3631 

BAU 

.9928 

SOT 

5082.0  SCR 

750.5 

SO  3 

310.1 

ST 

30  70  .8 

SR 

654 .5 

SS 

1049.0 

RDE 

.4  240 

RRA 

.0195 

RC3  -.4916 

FAU 

.06064 

RRT 

.8973  RRF 

. 9109  RTF 

.9510 

CRT 

.9952 

CRS 

-.9979 

CST 

-.9878 

FDE 

1 .3834 

FRA 

.2591 

FC3'3 .8072 

BSP 

16362 

see 

5137.1  R23 

.1225 

R13 

.9520 

LSA 

3306.4 

MSA 

163.1 

SSA 

13.8 

BCE 

2.0279 

GRA 

.3486 

BC3  5.3855 

FSP 

-1053 

SGI 

5126.6  SC2 

328.4 

THA 

7.58 

ELI 

3139.2 

EL2 

62.8 

alf 

11.98 

LAUNCH 

CATE  FEB 

7 1969 

FLIGHT  TIME 

168.00 

ARRIVAL 

CATE 

JUL 

25  1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LCt  138.05 

RP  108.59  LAP  -3.13  LOP 

RC  148.977  GL  31.37  GP  -25.37  7AL 

planetocentric  conic 
C3  13.322  VHl  3.650  OLA 


VL  27.154  GAL 
9.23  VP  37.184  GAP 


DISTANCE  484.683 

.09  A7L  85.99  HCA  231  .25  SMA  125.02  ECC  .18023  INC  4.0128  VI  30.196 
7.15  A7P  92.51  TAL  179.57  TAP  50.83  RCA  102.49  APO  147.55  V2  34.897 


93.86  ZAP  147.12  ETS  315.49  7A£  127.94  ETE  200.70  7AC  127.82  ETC  184.05  ClP-158.35 
45.36  RAL  28.23  RAO  6567,5  VEL  11.606  PTH  2.03  VHP  5.751  OPA  -13.93  RAP  39.40  ECC  1.2192 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.95 

18  12  59 

4151  .49 

-33.80 

188.60 

256.88 

57.72 

19  22  10 

3551  .5 

-37.78 

180.46 

127.05 

1 56  22 

2736.00 

-33.78 

76.83 

256.87 

57.71 

2 43  58 

2136.0 

-37.77 

70.68 

52.95 

18  12  59 

4151  .49 

-33.80 

188.60 

256.88 

57.72 

19  22  10 

3551  .5 

'37.78 

180.46 

127.05 

1 58  22 

2736.00 

-33.78 

78.83 

256.87 

57.71 

2 43  58 

2136.0 

-37.77 

70.68 

52.95 

16  12  59 

4151  .49 

-33.80 

188.60 

256.88 

57.72 

19  22  10 

3551  .5 

-37.78 

180.46 

127.05 

1 58  22 

2736.00 

-33.78 

78.83 

256.87 

57.71 

2 43  58 

2136.0 

-37.77 

70.68 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

I .9590 

TRA 

'.1832 

TC3-5.6542 

BAU 

1.0101 

SOT 

5163.4  SCR 

716.7  SC3 

303.5 

ST 

3080.1 

SR 

634.4 

SS 

1017.2 

ROE 

.4038 

RRA 

.0368 

RC3  '.4443 

FAU 

.05775 

RRT 

.8794  RRF 

.8915  RTF 

.9484 

CRT 

.9966 

CRS 

-.9960 

CST 

'.9866 

FOE 

1 .2930 

FRA 

.3787 

FC3-3 .7531 

BSP 

16344 

see 

5212.9  R23 

.1132  R13 

.9493 

LSA 

3301 .1 

MSA 

162.9 

SSA 

15.1 

BCE 

2.0002 

BRA 

.1669 

8C3  5.6716 

FSP 

'968 

SCI 

5201 .9  SG2 

338.8  THA 

6.99 

ELI 

3144.4 

EL2 

51  .3 

alf 

1 1 .60 

JNCH 

CA  TE 

FEB 

7 1969 

FLIGHT  TIME 

170.00 

ARRIVAL 

DATE 

JUL 

27  1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .0 
RP  108.56  LAP  -3.0 
RC  151 .204  GL  29.4 
PLANETOCENTRIC  CONIC 
C3  12.993  VHL  3.60 


DISTANCE  490.546 


LNCH  A7MTH 
53.96 
126.04 
53.96 
126.04 
53.96 
126.04 


LNCH  TIME 
18  33  48 
2 11  32 
18  33  48 
2 11  32 
18  33  48 
2 1 1 32 


LOL 

1 38 

.05 

VL 

27.117 

GAL 

.42 

A7L 

66 

.25 

LOP 

12 

.42 

VP 

37.168 

GAP 

7.43 

A7P 

92 

.18 

GP 

-23 

.76 

7Al 

91  .45 

7AP 

149.02 

ETS 

315 

.51 

Ola 

44 

.61 

RAL 

32.49 

RAO 

6567.5 

VEL 

11  . 

592 

L-l 

[ TIME 

INJ  LAT 

INJ 

LONG 

itjj 

RT 

ASC 

PTH  2.03  VHP  5.853 
INJ  A7MTH  INJ  TIME 


4136.13 


2740 
4)36 
2740 
4 136 
2740 


.57 

.13 

.57 

.13 

.57 


'33.49 

-33.48 

-33.49 

-33.48 

-33.49 

-33.48 


186.96 

79.02 

186.96 

79.02 

186.96 

79.02 


260.39 

260.38 

260.39 

260.38 

260.39 
260.38 


58.60 

58.59 

58.60 

58.59 

58.60 
58.59 


19  42  44 

2 57  13 
19  4 2 44 
2 57  13 
19  42  44 

2 57  13 


ECC 

.18264 

INC 

3.7516 

VJ 

30 . 1 96 

RCA 

101 .99 

APO 

347.57 

V2 

34 .908 

7AC 

129.67 

ETC 

183.69 

CLP 

-159.54 

DPA 

-11 .76 

RAP 

40.49 

ECC 

1 .21 36 

PC 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3536.1 

- 

37.36 

178.76 

2140.6 

- 

37.35 

70.84 

3536.1 

- 

37.36 

1 78 . 78 

2140.6 

- 

37.35 

70.84 

3536.1 

- 

37.36 

1 78 . 76 

2140.6 

- 

37.35 

70.84 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE  J 

1 . 9202 

TRA 

- .0193 

TC 3- 5. 9207 

BAU 

I .0309 

SGT 

5247.5 

SCR 

687.5  SG3 

296.5 

ST 

3054.8 

SR 

612.0 

SS 

966.7 

RCE 

.3844 

RRA 

.0465 

RC3  -.4102 

FAU 

.05553 

RRT 

.8656 

RRF 

.8707  RTF 

.9489 

CRT 

.9960 

CRS 

-.9932 

CST 

-.9855 

FOE  1 

! . 1850 

FRA 

.4  73! 

FC3-3.6998 

BSP 

16787 

SOB 

5292.4 

R23 

.0915  R13 

.9496 

LSA 

3256.1 

MSA 

158.9 

SSA 

16.3 

BCE  1 

1 .9563 

BRA 

.0522 

BC3  5.9349 

FSP 

-969 

SGI 

5281 .3 

SG2 

342.0  THA 

6.50 

ELI 

3115.3 

EL2 

38.1 

alf 

11  .31 

LAUNCH  CATE  FEB  7 1969 


FLIGHT  TIME  172.00 


ARRIVAL  CATE  JUL  29  1969 


HELIOCENTRIC  CCNIC 
RL  147.55  LAL 


.00  LOL  138.05 


RP  108.52  LAP  -2.96  LOP 
RC  153.416  Gl  27.61  GP 

planetocentric  conic 

C 3 12.793  VHL  3.577  OLA 


15.61 

-22.37 


DISTANCE  496.392 

VL  27.079  GAL  .76  A7L  86.49  HCA  237.61  SMA  124.54  ECC  .18524  INC  3.5102  VI  30.196 

VP  37.151  GAP  7.73  A7P  91.86  TAL  176.64  TAP  54.25  RCA  101.47  APO  147.61  V2  34.920 

7AL  88.88  7AP  150.78  ETS  315.43  7AE  128.45  ETE  198.19  7AC  131.56  ETC  163.35  ClP-160.69 


43.83  RAl  36.79  RAO  6567.5  VEL  11  .584  PTH  2.03  VHP  5.968  OPA  -9.75  RAP  4j.7i  ECC  1 .2105 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  A7MTH  INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.03 

16 

55  7 

4121 .61 

'33.06 

165.36 

264.06 

59.42 

20 

3 

49 

3521  .8 

-36.86 

177.J7 

124.97 

2 

24  32 

2746.20 

-33.07 

79.42 

264.07 

59.41 

3 

10 

21 

2148.2 

-36.85 

71  .22 

55.0  3 

16 

55  7 

4121 .61 

-33.06 

185.36 

264.06 

59.42 

20 

3 

49 

3521  .8 

'36.86 

177.17 

3 24 . 9 7 

2 

24  32 

2746.20 

-33.07 

79.42 

264.07 

59.41 

3 

10 

21 

2146.2 

-36.85 

71  .22 

5 5 .03 

16 

55  7 

4121 .61 

-33.06 

165.36 

264 .06 

59.42 

20 

3 

49 

3521  .8 

-36.86 

177.17 

124.97 

2 

24  32 

2746.20 

-33.07 

79.42 

264.07 

59.41 

3 

10 

21 

2148.2 

'36.85 

71  .22 

differential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 .8761 

TRA 

.1537 

TC3-6.13 11 

BAU  1.0505 

SGT 

5327.7  SCR 

663.9  SC 3 

288.6 

ST  3010.0 

SR  593.9 

SS 

915.4 

RCE  .3696 

RRA 

.0600 

RC3  -.3751 

FAU  .05296 

RRT 

.8490  RRF 

.8468  RTF 

.9490 

CRT  .9990 

CRS  -.9889 

CST 

-.9839 

FCE  1 .0620 

FRA 

.5646 

FC3-3.5856 

BSP  17102 

see 

5368.9  R23 

.0750  R13 

.9495 

LSA  3197.8 

MSA  156.9 

SSA 

17.6 

BCE  1.9122 

BRA 

.1650 

6C3  6.1425 

FSP  -967 

SCI 

5357.6  SC2 

346.8  THA 

6.07 

ELI  3068.0 

EL2  26.1 

alf 

11.15 

1591 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CATE  FEB  7 1969  FLIGHT  TIME  174.00  ARRIVAL  CATE  JUL  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  502.220 


RL  M7.55 

LAL 

.00 

LOL  130.05 

VL  27.041 

GAL  1.12 

A7L  06,71 

MCA 

240.79 

SMA 

124.30 

ECC  .10803 

INC  3.2050 

VI 

30.196 

RP  100.40 

LAP 

-2.87 

LOP  18.00 

VP  37.135 

GAP  0.02 

A7P  91.60 

tal 

175.16 

TAP 

55.95 

RCA  100.93 

APO  147.67 

V2 

34.932 

RC  155.612 

GL 

25.75 

GP  -21.10 

7Al  06.10 

7AP  152.42 

ETS  315.23 

7AE 

120.62 

ETE 

197.12 

TAC  133.40 

ETC  103.02 

CLP 

-161 .82 

plane tocentric  conic 

C3  12.714 

VHL 

3.566 

DLA  43.01 

RAl  41.H 

RAD  6567.5 

VEL  11.500 

PTH 

2.03 

VHP 

6.096 

DPA  -7.06 

RAP  43.04 

ECC 

1 .2092 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.17 

19 

3 6 55 

4100.27 

-32.56 

103.79 

267.92 

60.19 

20 

25  23 

3500.3 

-36.25 

175.60 

123.03 

2 

37  13 

2759.10 

-32.55 

00.03 

267.91 

60.18 

3 

23  12 

2159.1 

-36.24 

71  .04 

56.17 

19 

16  55 

4100.27 

-32.56 

103.79 

267.92 

60.19 

20 

25  23 

3500.3 

-36.25 

175.60 

123.03 

2 

37  13 

2759.10 

-32.55 

00.03 

267.91 

60.18 

3 

23  12 

2159.1 

-36.24 

7 J .04 

56.17 

19 

16  55 

4100.27 

-32.56 

183.79 

267.92 

60.19 

20 

25  23 

3500.3 

-36.25 

175.60 

123.03 

2 

37  13 

2759.10 

-32.55 

00.03 

267.91 

60.18 

3 

23  12 

2159.1 

-36.24 

71  .04 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  E^CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.8262  TRA  .3364  TC3-6.2766  0AU  1 .068  5 SGT  5403.0  SGR  645.5  SG3  280.2  ST  29 45.9  SR  570.9  SS  063.3 

ROE  .3590  RRA  .0712  RCJ  -.3416  FAU  .05032  RRT  ,0312  RRF  .0260  RTF  .9492  CRT  .9994  CRS  -.9026  CST  -.9020 

FDE  .9034  FRA  .6517  FC3-3.4262  BSP  17373  SOB  5441.4  R23  .0610  R13  .9496  LSA  3119.9  MSA  156.6  SSA  10.7 

BOE  1.6612  BRA  .3430  BC3  6.2059  FSP  -940  SGl  5429.7  SG2  357.1  THA  5,70  ELI  3002.1  El2  19.0  AlF  11.11 

LAUNCH  DATE  FEB  7 1969  FLIGHT  TIME  176.00  ARRIVAL  CATE  AUG  2 1969 


HELIOCENTRIC  CONIC  OISTANCE  500 .030 


RL  147.55 

LAL 

.00 

La  138.05 

VL  27.003 

GAL  1.49 

ATL  06.93 

HCA  243.97 

SMA  124.06 

ECC  .19104 

INC 

3.0732 

VI 

30.196 

6 

RP  100.45 

LAP 

-2.76 

LOP  21.99 

VP  37.219 

GAP  0.33 

A7P  91.35 

TAL  173.67 

TAP  57.64 

RCA  100.36 

APO 

147.76 

V2 

34 .945 

i 

e 

RC  157.792 

GL 

23.90 

GP  -19.97 

Tal  03.38 

TAP  153.95 

ETS  314.91 

7A£  128.76 

ETE  196.18 

7AC  135.44 

ETC 

182.70 

CLP 

-162.93 

PLANETOCENTRIC  ccnic 

l 

C3  12.755 

VHL 

3.571 

OLA  40.13 

RAl  45.43 

RAO  6567.5 

VEL  1 1 . 582 

PTH  2.03 

VHP  6. 

,235 

CPA  -6.10 

RAP 

44.40 

ECC 

1 .2099 

f 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

- 

57.40 

19 

39  14 

4095.12 

-31 .94 

182.21 

271 .00 

60.92 

20  47 

29 

3495.1 

- 

35.54 

174 .04 

= 

122.60 

2 

49  19 

2773.64 

-31 .92 

80.90 

27j .87 

60.91 

3 35 

32 

2173.6 

- 

35.53 

72. 72 

l 

57.40 

19 

39  14 

4095.12 

-31 .94 

182.21 

271 .80 

60.92 

20  47 

29 

3495.1 

- 

35.54 

174 .04 

= 

122.60 

2 

49  19 

2773.64 

-31 .92 

80.90 

271 .07 

60.91 

3 35 

32 

2173.6 

- 

35.53 

72.72 

- 

57.40 

19 

39  14 

4095.12 

-31 .94 

182.21 

271.80 

60.92 

20  47 

29 

3495.1 

- 

35.54 

174 .04 

122.60 

2 

49  19 

2773.64 

-31 .92 

80.90 

271,87 

60.91 

3 35 

32 

2173.6 

- 

35.53 

72.72 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

toe  1 . 7600 

TRA 

.5299 

TC3-6. 3514 

0AU  1.0844 

SGT  5472.5  SGR 

630.5  SG3  i 

271.3 

ST  2861 .6 

SR 

565.6 

SS 

809.6 

ROE  .3510 

RRA 

.0823 

RC3  -.3094 

FAU  .04754 

RRT  , 

.0127  RRF 

.8049  RTF 

.9495 

CRT  .9990 

CRS 

-.9735 

CST 

- .9797 

FDE  .0074 

FRA 

.7340 

FC3-3.2266 

BSP  17565 

see  5500.7  R23 

.0511  R13 

.9498 

LSA  3023.0 

M$A 

156.2 

SSA 

19.0 

80E  1.8033 

BRA 

.5363 

BC3  6.3589 

FSP  -906 

SGI  5496.5  SG2 

365.8  THA 

5.37 

ELI  2916.8 

El2 

24.6 

alf 

11.17 

LAUNCH  CATE  FEB  7 1969  FLIGHT  TIME  170.00  ARRIVAL  DATE  AUG  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  513.020 

RL  147.55  LAL  .00  LOL  138.05  VL  26.965  CAL  1.00  A.Tt  07.13  MCA  247.16  SMA  123.03  ECC  .19420  INC  2.0725  VJ  30 . 1 96 

RP  1 OH  .4 1 LAP  -2.65  LOP  25.10  VP  37.104  GAP  0.64  A?P  91.12  TAL  172.16  TAP  59.32  RCA  99.77  APO  147.00  V2  34.95  7 

RC  159.953  GL  22.07  GP  -10.95  7Al  00.49  7AP  155.30  ET$  314.46  7AE  120.06  ETE  195.33  TAC  137.44  ETC  102.30  C4.P-I63.90 

PLANE TOCENTRIC  CONIC 

C3  12.918  VHL  3,594  CLA  41.19  RAL  49.70  RAD  6567.5  VEL  11.509  PTH  2.03  VHP  6.306  DPA  -4.45  RAP  46.00  ECC  1.2126 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.75 

20 

2 2 

4082,03 

-31.20 

100.60 

275.93 

61.62 

21  10  4 

3482.0 

-34.72 

172.45 

121 .25 

3 

0 38 

2792.35 

-31  .19 

02.03 

275.92 

61.61 

3 47  10 

2192.2 

-34.71 

73.89 

58.75 

20 

2 2 

4082.03 

-31  .20 

180.60 

275.93 

61.62 

21  10  4 

3482,0 

-54.72 

172.45 

121 .25 

3 

0 30 

2792.15 

-31  .19 

82.03 

275.92 

61.61 

3 47  10 

2192.2 

-34.71 

73.89 

58.75 

20 

2 2 

4082.03 

-31 .20 

180.60 

275.93 

61  .62 

21  10  4 

3402.0 

-34.72 

1 72.4  5 

121 .25 

3 

0 38 

2792.15 

-31 .19 

82.03 

275.92 

61.61 

3 47  10 

2192.2 

-34.71 

73.09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE  1.6997  TRA 

.7310 

TC3-6 . 3603 

BAU 

1 .1009 

SGT  5540.8  SGR  610.3  SG3  262.5 

ST 

2 752.7 

SR 

552.9 

55 

753.  J 

RCE  .3440  RRA 

.0934 

RCJ  -.2010 

FAU 

.04494 

RRT  .7949  RRF  .7030  RTF  .9502 

CRT 

.9973 

CRS 

-.9605 

CST 

-.9766 

FOE  .7920  FRA 

.0101 

FC3-3.0I22 

BSP 

17796 

SG6  5575.2  R23  .0411  R13  .9505 

LSA 

2902.3 

MSA 

162.2 

SSA 

20.5 

BOE  1.7343  0RA 

.7377 

BC3  6.3746 

FSP 

-076 

SGI  5562,6  SG2  373.7  THA  5.09 

eli 

2807.4 

El2 

39.8 

Alf 

11.33 

LAUNCH  DATE  FEB 

7 1969 

flight  time  100.00 

ARRIVAL 

CATE 

AUG 

6 1969 

HELIOCENTRIC  CCNIC 

DISTANCE  519.587 

RL  147.55  LAL 

.00 

La  130.05 

VL 

26.927 

GAL 

2.29  ATL  87,32  MCA  250.35  SMA  123.59 

ECC 

.19777 

INC 

2.6809 

VJ 

30.196 

RP  108.37  LAP 

-2.52 

LOP  28.37 

VP 

37.000 

GAP 

8.97  ATP  90.90  TAL  170.65  TAP  61.00 

RCA 

99.15 

APO 

J40.O3 

V2 

34.970 

RC  162.097  GL 

20.26 

GP  -10.03 

7AI 

77.55 

ZAP 

156.72  ETS  313,87  7AE  128.94  ETE  194.57 

TAC 

139.47 

ETC 

182.05 

clp- 

-165.02 

PLANETOCENTRIC  CCNIC 

C3  13.205  VHL 

3.634 

OLA  40.10 

RAL 

53.91 

WO  6567.5  VEL  11.601  PTH  2.03  VHP  6.547 

DPA 

-2.89 

RAP 

4 7,61 

ECC 

1 .21 73 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

60.21 

20  25  21 

4060/ 53 

-30.35 

178.92 

280.04 

62.29 

21  33 

10 

3468.5 

-33.79 

170.01 

119.79 

3 10  53 

2015.13 

-30.34 

83,47 

280.03 

62.28 

3 57 

49 

2215.1 

-33.78 

75.37 

60.21 

20  25  21 

4060.53 

-30.35 

170.92 

280.04 

62.29 

21  33 

10 

3468.5 

-33.79 

170.81 

119.79 

3 10  53 

2015.13 

-30.34 

03,47 

280.03 

62.28 

3 57 

49 

2215.1 

-33.78 

75.37 

60.21 

20  25  21 

4068.53 

-30.35 

170.92 

280.04 

62.29 

21  33 

10 

3468.5 

-33.79 

170.01 

119.79 

DIFFERENTIAL 

3 10  53  2815.13 

CORRECTIONS 

-30.34 

83.47  200.03  62.28  3 57 

MID-COURSE  EXECUTION  ACCURACY 

49 

2215.1  -33.78  75.37 

0R8IT  DETERMINATION  ACCURACY 

TOE  1 .6201 

TRA  .9427 

TC3-6.3183 

BAU  1.1163 

SGT 

5603.2  SGR 

607.8  SG3 

253.2 

ST  2623.9 

SR  540.7 

SS 

696.3 

ROE  .3405 

RRA  .1045 

RC3  -.2564 

FAU  .04235 

RRT 

.7771  RRF 

.7632  RTF 

.9511 

CRT  .9936 

CRS  -.9423 

CST 

- .9727 

FOE  .6909 

FRA  .8803 

FC 3-2 .7769 

BSP  18051 

SG6 

5636.1  R23 

.0328  R13 

.9513 

LSA  2762.0 

MSA  169.0 

SSA 

21  .0 

BOE  1.6555 

BRA  .9405 

0C3  6.3235 

FSP  -850 

SGI 

5623.2  SG2 

381.2  THA 

4.84 

ELI  2678.4 

El2  59.7 

alf 

11.50 

3 592 


I III! 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  7 J 96 9 


Flight  time  IS?. 00 


ARRIVAL  cate  AUG  8 1969 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

20  49  10 

4054.34 

-29.40 

177.16 

204.10 

62.94 

3 19  55 

2842.89 

-29.39 

85.24 

204 .10 

62.93 

20  49  10 

4054  .34 

-29.40 

J 77.16 

204.10 

62.94 

3 19  55 

2042.09 

-29.39 

05.24 

204.18 

62.93 

20  49  10 

4054.34 

-29.40 

177.16 

204.10 

62.94 

3 19  55 

2042.09 

-29.39 

85.24 

204.10 

62.93 

heliocentric  CONIC 
RL  U7.55  LAL  .00  LOL  138.05 

RP  108.33  LAP  -2.39  LOP  31.57 

RC  164.221  GL  10.48  OP  -17.20 

planetocentric  CONIC 
C3  13.623  VHL  3.691  CLA  39.12 

LNCH  A7M 
61  .80 
118.20 
61  .80 
118.20 
61  .00 
110.20 

DIFFERENTIAL  CORRECTIONS 
TDE  1.5340  TRA  1.1604  TC3-6.1921 

RDE  .3303  RRA  .1165  RC3  -.2316 

FDE  .6120  FRA  .9494  ?C3-2.5210 

BOE  1.5716  BRA  1.1742  0C3  6.1965 

LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  130.05 

RP  100.29  LAP  -2.26  LOP  34.77 

RC  166.326  CL  16.74  GP  -16.45 

PLANETOCENTRIC  CONIC 
C3  14.183  VHL  3.766  OLA  38.00 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
63.53  21  13  29  4039.01 

116.47  3 27  27  2075.09 

63.53  21  13  29  4039.01 

116.47  3 27  27  2875 .89 

63.53  21  13  29  4039.01 

116.47  3 27  27  2075.09 

DIFFERENTIAL  CORRECTIONS 
TDE  1.4367  TRA  1.4014  TC3-6.0184 

RDE  .3370  RRA  .1207  RC3  -.2107 

FOE  .5261  FRA  J .0120  FC3-2.2714 

BOE  1.4757  BRA  1.4073  0C3  6.0221 


C I STANCE  525.331 

VL  26.890  GAL  2.7J  A7l  87.50  HCA  253.54  SMA  123.36  ECC  .20154  INC  2.4966  VI  30.196 

VP  37  073  GAP  9.31  A7P  90. 7J  TAl  169.14  TAP  62.68  RCA  98 . 50  APO  140.22  V2  34.983 

7AL  74.58  7AP  157.98  ET5  313.13  7AE  129.00  ETE  193.89  7 AC  141 .52  ETC  101.71  ClP-166.04 

58  03  RAC  6567.5  VEL  11.619  PTH  2.04  VHP  6.720  OPA  -1.42  RAP  49.30  ECC  1.22*2 

J TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAL 


3454.3 

2242.9 

3454.3 

2242.9 

3454.3 

2242.9 


-32.77 

-32.76 

-32,77 

-32.76 

-32.77 

-32.76 


169.10 

77.19 

169.10 

77.19 

169.10 

77.19 


BAU  1.1286 
FAU  .03967 
BSP  18193 
FSP  -816 


VL  26.852 
VP  37.056 
7AL  71  .60 

RAL  62.02 
INJ  LAT 
-20 . 35 
-28.34 
-20.35 
-28.34 
-28.35 
-28.34 

BAU  1 .1410 
FAU  .03721 
BSP  18425 
FSP  -790 


GAL 

CAP 


MIC- 

SCT 

RRT 

SGB 

SGI 


3.16  A7L 
9.66  A7P 


ORBIT  DETERMINATION  ACCURACY 


599.4  SG3  244.0 

ST 

2407.4 

SR 

529.0 

SS 

644.0 

.7443  RTF  . 

.9517 

CRT 

.9672 

CRS 

-.9172 

CST 

-.9600 

.0275  R13  - 

,9518 

LSA 

2617.2 

MSA 

179.0 

SSA 

21.1 

380.5  THA 

4.62 

Eli 

2541  .8 

El2 

82.8 

ALF 

11  .89 

104.00 

ARRIVAL 

DATE 

AUG 

10  1969 

.040 

8 HCA  256.73 

SMA 

123.13 

ECC 

.20559 

INC 

2.3182 

VI 

30.196 

3 TAL  167.62 

TAP 

64.35 

RCA 

97,01 

APO 

140.44 

V2 

34.996 

'3  7AE  129.05 

ETE 

193.28 

7AC 

143.61 

ETC 

101 .34 

CLP- 

-167.04 

RAO  6567.6 
INJ  LONG 
175.29 
87.38 
175.29 
87.38 
175.29 
87.38 


VEL  11.643  PTH  2.04  VHP 
INJ  RT  ASC  INJ  A7MTH 


-.04  RAP  51  .05  ECC  1 .2334 


208.34  63.57 

288.34  63.56 

288.34  63,57 

208.34  63.56 

288.34  63.57 

268.34  63.56 
MID-COURSE  EXECUTION  ACCURACY 
SGT  5713.7  SGR  591.5  SG3  234.0 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22  20  40 

3439.0 

-31 .66 

167.28 

4 15  23 

2275.9 

-31 .65 

79.38 

22  20  40 

3439.0 

-31 .66 

167.28 

4 15  23 

2275.9 

-31 .65 

79.38 

22  20  40 

3439.0 

-31 .66 

167.28 

4 15  23 

22 75.9 

-31 .65 

79.38 

ORBIT  DETERMINATION  ACCURACY 
ST  2335.7  SR  518.2  SS  592.6 
RRT  .7434  RRF  . 7262  RTF  .9526  CRT  .9766  CRS  -.8826  CST  -.9621 

SG0  5744,3  R23  .0219  R13  .9527  LSA  2457.0  MSA  194.5  SSA  20.9 

SGI  5730.7  SG2  394.4  THA  4.42  ELI  2390.0  El2  108.9  AlF  12.25 


LAUNCH  OATE  FEB  7 1969 


flight  time  106.00 


ARRIVAL  CATE  AUG  12  1969 


HELIOCENTRIC  CONIC 


CISTANCE  536.736 


RL 

147.55 

LAL 

.00 

LOL 

138.05 

VL 

26.814 

GAL 

3.63 

A7L 

87 

.86 

HCA 

259. 

RP 

100.24 

LAP 

-2.11 

LOP 

37.97 

VP 

37.044 

GAP 

10.02 

A7P 

90 

.37 

tal 

166. 

RC 

160.410 

GL 

15.04 

GP 

-15.77 

7AL 

68.65 

7AP 

160.29 

ETS 

31  1 

.15 

7AE 

129. 

planetocentric  < 

CONIC 

C3 

14.095 

VHL 

3.859 

OLA 

36.84 

RAL 

65.87 

RAC 

6567.6 

VEL 

I 1 . 

674 

PTH 

2. 

66.03  RCA  97.09  APO  148.70  V2 


30 . 1 96 
35,010 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

21  38  25 

4021 .90 

-27.23 

173.27 

292 . 50 

64*.  I 7 

3 33  15 

2914.74 

-27.22 

89.92 

292.49 

64.16 

21  38  25 

4021 .90 

-27.23 

173.27 

292.50 

64.17 

3 33  15 

2914.74 

-27.22 

89.92 

292.49 

64.16 

21  38  25 

4021 .90 

-27.23 

173.27 

292 . 50 

64.17 

3 33  15 

2914.74 

-27.22 

89.92 

292.49 

64 . 16 

65.39 
114.61 
65.39 
114.61 
65.39 
114.61 

DIFFERENTIAL  CORRECTIONS 
TDE  1.3303  TRA  1.6466  TC3-5.79C2 
RDE  .3371  RRA  .1415  RC3  -.1915 
FDE  .4446  FRA  1.0715  FC3-2.0228 
BOE  1.3724  BRA  1.6527  BC3  5.7933 

LAUNCH  DATE  FEB  7 1969 


BAU  1.1536 
FAU  .03480 
BSP  18634 
FSP  -763 


2.05  VHP  7.102 
INJ  TIME 
22  45  26 
4 21  49 
22  45  26 
4 21  43 
2?  45  26 
4 21  49 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5762.3  SGR  504.1  SG3  225.7 
.7095  RTF  .9535 
.0175  R13  .9536 

399.4  THA  4.24 


RRT  .7280  RRF 
SGB  5791  .8  R23 
SGI  5770.1  SG2 


flight  time  100.00 


DPA  1 .27  RAP  52.86  ECC  1 .2451 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3421.9  -30.46  165.33 

2314.7  -30.45  01.98 

3421  .9  -30 .46  3 65.33 

2314 .7  -30.45  81 .98 

3421.9  -30.46  165.33 

2314.7  -30.45  81.98 

ORBIT  DETERMINATION  ACCURACY 
ST  2101 .3  SR  506. 7 SS  546.5 

CRT  .9602  CRS  -.8365  CST  -.9554 

LSA  2295.1  MSA  213.5  SSA  20.4 

ELI  2235.1  EL2  130.2  AlF  12.62 

ARRIVAL  CATE  AUG  14  1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.20  LAP  -1.96  LOP  41.17 

RC  170.474  GL  13.39  GP  -15.15 

planetocentric  conic 


VL  26.777  GAL 
VP  37.029  GAP 


DISTANCE  542.393 

4.12  A7L  88.03  HCA  263.13  SMA  122.67 
10.41  A7P  90.24  TAL  164.58  TAP  67,7] 


C3  15.775 

VHL 

3 

.972 

DLA  35.64 

RAL  69.56 

RAO  6567.1 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

67.40 

22 

4 

1 

4002.49 

-26.03 

171 .07 

112.60 

3 

37 

5 

2960.00 

'26.02 

92.91 

67.40 

22 

4 

1 

4002.49 

-26.03 

17 1 .07 

112.60 

3 

37 

5 

2960.00 

-26.02 

92.93 

67.40 

22 

4 

1 

4002.49 

-26.03 

171 .07 

112.60 

3 

37 

5 

2960.00 

-26.02 

92.91 

DIFFERENTIAL  CORRECTIONS 

MID-' 

TDE  1 .2174 

TRA 

1 . 

9053 

TC3-5.5144 

BAU  1 .1636 

SGT 

RDE  .3305 

RRA 

1551 

RC3  -.1734 

FAU  .03243 

RRT 

FOE  .3684 

FRA 

1 . 

1291 

FC3-J  .7799 

BSP  10816 

SGB 

BOE  1.2636 

0RA 

1 . 

9116 

6C3  5.5171 

FSP  -737 

SGI 

7AL  65.73  7AP  161.35  ETS  309.09  7AE  129.12  ETE  192.24 


VEL  11,712  PTH  2.06  VHP  7.311 
INJ  RT  ASC  INJ  A7MTH 


ECC  .21468  INC  1.9736  VI  30.196 
RCA  96.33  A PC*  149.00  V2  35.023 
7AC  147.84  ETC  180.50  ClP-168.99 


CPA 


2.51  RAP  54.74  ECC  1 .2596 


296.64 

296.63 

296.64 

296.63 

296.64 
296.63 


.7137  RRF 


64.75 
64  .74 
64.75 

64 . 74 

64.75 
64.74 

UT ICN  ACCURA 

577.2  SG3 
.6944  RTF 
.0143  R13 

403.3  THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

25  10  43 

3402.5 

-29.20 

163.20 

4 26  25 

2360.0 

29.19 

05.04 

23  10  43 

3402.5 

-29.20 

163.20 

4 26  25 

2360 .0 

-29.19 

05.04 

23  10  43 

3402.5 

-29.20 

163.20 

4 26  25 

2360.0 

-29.19 

05.04 

216.0  ST  2032.4  SR  495.3  SS  507.6 

.9543  CRT  .9357  CRS  -.7772  CST  -.9404 

.9544  LSA  2139.5  MSA  236.7  SSA  19.7 

4.00  Eli  2085.0  El2  170.3  AlF  12.93 


1593 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


IUNCH  CATE  FEB  7 1969 

FLIGHT  TIME  190.00 

ARRIVAL  CATE 

AUG 

16  1969 

heliocentric  CONIC 
RL  147.55  LAL  .00 

La  138.05 

VL  26.740 

DISTANCE  548.009 

GAL  4.64  A7L  88.19  HCA  266.33 

SMA 

122.44 

ECC  .21976 

INC  1 .8053 

VI 

30 . 1 96 

RP  108.16  LAP  -I .60 

LOP  44.37 

VP  37.015 

GAP  10.81 

A7P  90.12 

TAL  163.06 

TAP 

69.39 

RCA  95.53 

APO  149.35 

V2 

35.036 

RC  172.518  GL  11 .80 

GP  -14.59 

7AL  62.88 

7AP  162.34 

ETS  308.41 

7AE  129.14 

ETE 

191 .80 

7AC  349.98 

ETC  180.00 

CLP 

-169.94 

PLANETOCENTRIC  CONIC 
C3  16.842  VHL  4.104 

DLA  34.42 

RAL  73.08 

RAD  6567.7 

VEL  11.757 

PTH  2.08 

VHP 

7.535 

DPA  3.67 

RAP  56.66 

ECC 

1 .2772 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.57  22  30  31 

3979.82 

-24.77 

168.63 

300.75 

65.31 

23 

36  51 

3379.8 

-27.89 

160.82 

110.43  3 38  39 

3012.53 

-24.76 

96.41 

300.75 

65.29 

4 

28  51 

2412.5 

-27.88 

88.60 

69.57  22  30  31 

3979.82 

-24.77 

168.63 

300.75 

65.31 

23 

36  51 

3379.8 

-27.89 

160.82 

110.43  3 38  39 

3012.53 

-24.76 

96.41 

300.75 

65.29 

4 

28  51 

2412.5 

-27.88 

88.60 

69.57  22  30  31 

3979.82 

-24.77 

168.63 

300.75 

65.31 

23 

36  51 

3379.8 

-27.89 

160.62 

110.43  3 38  39 

3012.53 

-24.76 

96.41 

300.75 

65.29 

4 

28  51 

2412-5 

-27.88 

66.60 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1012  TRA  2.1607  TC3-5.1947  BAU  1.1702 

ROE  .3413  RRA  .1697  RC3  - . 1 560  FAU  .03005 

FOE  . 2968  FRA  1.1862  FC3-1 .5446  BSP  16905 

BCE  1.1528  BRA  2.1873  BC3  5.1971  FSP  -706 


MIC-COURSE  EXECUTION  ACCURACV 
SCT  5844.9  SCR 
RRT  . 7008  RRF 
SOB  5872.8  R23 
SCI  5858.7  SCZ 


ORBIT  DETERMINATION  ACCURACV 


570.9 

SG3 

208.3 

ST 

1898.9 

SR 

484.2 

ss 

477.6 

.6814 

RTF 

.9550 

CRT 

.9010 

CRS 

-.7060 

CST 

-.9425 

.0124 

RJ  3 

.9550 

LSA 

1999.7 

MSA 

262-8 

SS  A 

18.9 

406.3 

THA 

3.93 

ELI 

1948.9 

EL2 

204.7 

alf 

13.09 

LAUNCH  DATE  FEB  7 1969 


FLIGHT  TIME  192.00 


ARRIVAL  date  AUC  16  1 969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  La  138.05 

RP  106.12  LAP  -1.64  LOP  47.58 

RC  174.540  Cl  10.29  CP  -14.08 

PLANETOCENTRIC  CONIC 


DISTANCE  553.586 

VL  26.703  GAL  5.18  A7L  88.36  HCA  269.53  SMA  122.22  ECC  .22529  INC  1.6377  VI  30 . 1 96 

VP  37.001  GAP  11.23  A7P  90.01  TAL  161.55  TAP  7j  .08  RCA  94.69  APO  149.76  V2  35.050 

7AL  60.11  7AP  163.28  EtS  306.71  7AE  129.16  ETE  191.40  7AC  152.14  ETC  179.43  ClP-170.89 


C3  18.118 

VHL  4.257 

DLA  33.19 

RAl  76.4 2 

RAO  6567,7 

VEL  11.811 

PTH  2.09 

VHP  7.773 

OPA  4.77 

RAP  58.63 

ECC  J .2982 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 1 .92 

22  58  14 

3952.63 

-23.47 

165.87 

304.83 

65.84 

24  4 7 

3352.6 

-26.53 

158.13 

108.08 

3 37  33 

3073.56 

-23.46 

100.51 

304.82 

65.83 

4 26  46 

2473.6 

-26.52 

92.77 

7l  .92 

22  58  14 

3952.63 

-23.47 

165.87 

304.83 

65.84 

24  4 7 

3352.6 

-26 . 53 

J 58 . 1 3 

108.08 

3 37  33 

3073.56 

-23.46 

100.51 

304,82 

65.83 

4 28  46 

2473.6 

-26.52 

92.77 

110.00 

4 51  47 

2845.7J 

-29.02 

85.29 

307.27 

71  .09 

5 39  13 

2245.7 

-53 .32 

76.84 

11 0.00 

2 47  6 

3228.48 

-18.1 4 

109.63 

301 .94 

60.52 

3 40  55 

2628 .5 

-21 .93 

102.54 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE 

.9746 

TRA 

2.4666 

TC3-4.8587 

6AU 

1 .1774 

SGT  5879,5 

SGR 

563.7  SG3 

200.0 

ST 

1775.7  SR 

472.2 

SS 

453.3 

ROE 

.3445 

RRA 

.1847 

RC3  -.1408 

FAU 

.02787 

RRT  ,6889 

RRF 

.6689  RTF 

.9558 

CRT 

.8526  CRS  ■ 

-.6202 

CST 

-.9379 

FOE 

.2311 

FRA 

1 .2395 

FC3-1 .3316 

BSP 

19079 

SGB  5906.5 

R23 

.0099  R13 

.9559 

LSA 

1869.9  MSA 

291 .5 

S5A 

18.1 

BOE 

I .0337 

BRA 

2.4735 

BC3  4.8607 

FSP 

-682 

SGI  5892.4 

SG2 

407.7  THA 

3.80 

ELI 

1821  ,6  EL2 

240.6 

ALF 

13.01 

AUNCH 

DATE 

FEB 

7 3 969 

flight 

TIME 

194.00 

ARRIVAL 

CATE 

AUG 

20  1969 

HELIOCENTRIC  CONIC 


01  STANCE  559.1  1 5 


RL 

147 

.55 

LAL 

.00 

LOL 

138.05 

VL 

26.666 

GAL 

5, 

.76 

A7L 

88 

.53 

HCA 

272, 

.74 

SMA 

122, 

.00 

ECC 

.23126 

INC 

1 .4703 

VI 

30. 

196 

RP 

106 

,08 

LAP 

-3  ,47 

LOP 

50.79 

VP 

36.987 

GAP 

11 

.68 

A7P 

09, 

.93 

tal 

160, 

.05 

TAP 

72, 

,79 

RCA 

93, 

.79 

APO 

150 

.22 

V2 

35. 

063 

RC 

176. 

542 

Cl 

8.84 

GP 

-13.61 

7 AL 

57.43 

7AP 

164, 

.16 

ETS 

304, 

.75 

7AE 

129, 

.16 

ETE 

191  , 

.03 

7AC 

154  , 

.33 

ETC 

1 70 

.76 

CLP 

' 1 7 J 

.62 

PLANETOCENTRIC  CCNIC 


C3  19.629 

VHL 

4.431 

OLA  31.96 

RAl  79.57 

RAO  6567. 

,0  VEL  11 .875 

PTH  2.11 

VHP  8 

.028 

CPA  5.03 

RAP  60.65 

ECC  1 .3231 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

In  j 2 lat 

INJ  2 LONG 

74,53 

23 

27  50 

3918.65 

-22.15 

162.63 

300.87 

66.35 

24  33 

9 

3318.6 

-25.35 

1 54.95 

105.47 

3 

33  6 

3145.27 

-22.13 

105.36 

308.86 

66.34 

4 25 

31 

2545.3 

-25.14 

97.68 

74.53 

23 

27  50 

3918.65 

-22.15 

162.63 

308.87 

66.35 

24  33 

9 

3318.6 

-25.15 

354.95 

105.47 

3 

33  6 

3145.27 

-22.13 

105.36 

308.86 

66.34 

4 25 

31 

2545.3 

-25.14 

97.68 

110.00 

5 

34  53 

2768.16 

-30.61 

79.81 

312.27 

73.98 

6 21 

I 

2160.2 

-32.50 

71 .10 

110.00 

2 

29  9 

3343.75 

-14.16 

116.19 

304.49 

58.56 

3 24 

53 

2743.8 

-18.22 

109.42 

DIFFERENTIAL  CORRECTIONS 

HID- 

•COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  .8432 

TRA 

2.7678 

TC3-4.5039 

BAU  1.1624 

SGT 

5906.9  SGR 

556.1  SG3 

192.0 

ST  1674.9 

SR  460  .2 

SS  437.2 

ROE  .3487 

RRA 

.2005 

RC3  -.1265 

FAU  .02575 

RRT 

.6701  RRF 

.6577  RTF 

.9567 

CRT  .7090 

CRS  -.5257 

CST  -.9366 

FOE  . 1 684 

FRA 

1 .2917 

FC3-I .1357 

BSP  19233 

SGB 

5935.0  R23 

.0080  R13 

.9567 

LSA  1762.2 

MSA  320.2 

SSA  J7.3 

0DE  .9124 

BRA 

2.7750 

BC3  4.5057 

FSP  -658 

SGI 

5920,9  SC2 

407.9  THA 

3.67 

ELI  17J4.0 

EL2  276.3 

ALF  12.56 

LAUNCH  CATE  FEB  7 1969 


FLIGHT  time  196.00 


ARRIVAL  cate  AUG  22  J969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  La  1 

RP  108.04  LAP  -1  .29  LOP 

RC  178.523  CL  7,47  GP  - 

PLANETOCENTRIC  CONIC 
C3  21.409  VHL  4.627  DLA 

LNCH  A7MTH  LNCH  TIME  L-I 


77.50 
102.50 
77.50 
102.50 
110.00 
1 10.00 


0 4 25  3873 

3 24  7 3231 

0 4 25  3873 


3 24  7 

6 9 1 

2 18  42 


3231 

2716 

3436 


38.05 

54.00 

13.18 

30.74 

TIME 

.92 

.48 

.92 

.46 

.59 

.61 


VL  26.630 
VP  36.973 
7AL  54.86 

RAL  82.54 
INJ  LAT 
-20.60 
-20.79 
-20.80 
-20.79 
'31 .52 
-10.79 


DISTANCE  564,591 
GAL  6.37  A7L  88.70  HO 

CAP  12.16  A7P  89.86  TAl 


RAD  6567.9 
INJ  LONG 
158.63 
111  .24 
158.63 
111 .24 
76.07 
121.30 


312.86 

312.85 

312.86 

312.85 

316.86 
307.37 


275.95 

SMA 

121 .78 

ECC  ,23774 

INC  1.3018 

VI 

30.196 

158.56 

TAP 

74.51 

RCA  92.03 

APO  150.74 

V2 

35.076 

129.16 

ET£ 

190.70 

ZAC  156.49 

ETC  177.97 

CLP 

-172.75 

2.13 

VHP 

8.301 

DPA  6 . 70 

RAP  62.70 

ECC 

1 .3523 

t A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.84 

1 

8 59 

3273.9 

-23.76 

151 .01 

66.83 

4 

17  59 

2631  .5 

-23.74 

103.63 

66.84 

1 

8 59 

3273.9 

-23.76 

151 .01 

66.83 

4 

17  59 

2631  .5 

-23.74 

103.63 

76 .02 

6 

54  17 

2116.6 

-33.11 

67.2J 

57.37 

3 

15  59 

2836.8 

-15.02 

114.74 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

.7074 

TRA 

3.0863 

TC3-4.1386 

BAU 

1.1850 

SGT 

5933.7 

SGR 

540.1 

SG3 

104.3 

ST 

1600.0 

SR 

447.9 

SS 

420.3 

ROE 

.3537 

RRA 

.2169 

RC3  -.1130 

FAU 

.02369 

RRT 

.6684 

RRF 

.64  70 

RTF 

.9576 

CRT 

.7103 

CRS 

-.4276 

CST 

-.9392 

FOE 

,1103 

FRA 

1 .3435 

FC3  -.9580 

BSP 

19366 

SGB 

5958.9 

R23 

.0063 

R13 

.9576 

LSA 

1680.4 

MS  A 

346.5 

S5A 

16.5 

BOE 

.7909 

BRA 

3.0939 

BC3  4.1402 

FSP 

-634 

SGI 

5945.0 

SG2 

406.9 

THA 

3.55 

ELI 

1632.5 

elz 

309.0 

ALF 

1 1 .67 

1594 


J PL  . M 33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  > 


LAUNCH  CATE  FEB  7 1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 

RP  108.00  LAP  -1.12  LOP  57.21 

RC  180.483  CL  6.J7  GP  -12.79 

PLANETOCENTRIC  CONIC 
C3  23.495  VHL  4.847  DLA  29.55  RAL 


FLIGHT  time  198.00 
DISTANCE  570.005 

VL  26.594  GAL  7.02  A7L  88.87  HCA  279.16  SMA  121.57 

VP  36.960  GAP  12.66  A 7P  89-82  TAL  157.08  TAP  76.24 

7AL  52.40  7AP  165.76  ETS  299.97  7AE  129.15  ETE  190.40 


ARRIVAL  DATE  AUG  24  1969 


ECC  .24477  INC  1 .1313  VI  30.196 
RCA  91.81  APO  151.33  V2  35.089 
7AC  158.66  ETC  177.02  CtP-173.68 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

01 .18 

0 43 

14 

3008.26 

-19.45 

153.13 

98.82 

3 7 

32 

3342.26 

-19.44 

110.89 

100.00 

3 54 

46 

3191 .15 

-22.70 

109.05 

100.00 

2 38 

41 

3434.61 

-16.25 

124.24 

110.00 

6 38 

16 

2670.79 

-32.10 

73.28 

110.00 

2 11 

40 

3519.73 

-7.72 

125.75 

85.32  RAD  6568.0  VEL  12.036  PTH  2.15  VHP  8.594  OPA 
INJ  RT  ASC  INJ  A7MTH 


7.69  RAP  64.79  ECC  1.3867 


316.81 

316.81 

318.17 

315.31 

321.25 

310.40 


67.31 

67.29 

70.01 

64.56 

77.58 

56.60 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 46  42 

3208 . 3 

-22.36 

145.56 

4 3 14 

2742.3 

-22.34 

111.33 

4 47  57 

2591 .1 

-25.21 

101 .15 

3 35  55 

2834.6 

-19.54 

117.00 

7 22  55 

2070.8 

-33.48 

64 .32 

3 10  20 

2919.7 

-12.06 

119.34 

DIFFERENTIAL  CORRECTIONS 
TOE  .5702  TRA  3.4250  TC3-3.7658 
ROE  .3596  RRA  .2342  RC3  -.0997 
FOE  .0580  FRA  1.3966  FC3  -.7968 
BOE  .6742  BRA  3.4338  0C3  3.7671 

LAUNCH  DATE  FEB  7 1969 


6AU  1 .1833 
FAU  .02162 
6SP  19398 
FSP  -607 


MIO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  A< 

SGT 

5954.0 

SGR 

539.7  SG3 

177.1 

ST 

1554.5 

SR 

435.7 

RRT 

.6599  RRF 

.6396  RTF 

.9585 

CRT 

.6204 

CRS 

-.3342 

SG6 

5978. 4 

R23 

.0055  R13 

.9586 

LSA 

1628.7 

MSA 

367.6 

SGI 

5964.7 

SG2 

404.8  THA 

3.44 

ELI 

1579.0 

El2 

336.4 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  La  138.05  VL 
RP  107.96  LAP  -.94  LOP  60.42  VP 
RC  182.422  GL  4.95  GP  -12.43 
plane tocentrjc  conic 
C3  25.935  VHL  5.093  DU  28.38  RAL 
LNCH  A7MTH  INCH  TIME 
87.95  1 48  40 

92.05  2 22  53 

100.00  4 46  42 

100.00  2 7 33 

110.00  746 

110.00  2 6 38 

DIFFERENTIAL  CORRECTIONS 
TOE  .4245  TRA  3.7804  TC3-3.4052 
ROE  .3659  RRA  .2516  RC3  -.0878 
FOE  -0075  FRA  1 .4480  FC3  -.6585 
BOE  .5604  BRA  3.7887  BC3  3.4063 


26.558  GAL 
36.946  GAP 


FLIGHT  TIME  200.00 
DISTANCE  575.34 8 

7.7 0 ATI  89.04  HCA  282.57  SMA  121.36 
13.20  AZP  89.79  TAL  155.63  TAP  78.00 


7AL  50.06  ZAP  166.46  ETS  297.09  7AE  129.13  ETE  190.12 

87.93  RAD  6568.0  VEL  12.137  PTH  2.18  VHP  8.910  OPA 


426. 1 
-.9458 
15.7 
10.34 


ARRIVAL  OATE  AUG  26  1969 


ECC  .25242  INC  .9575  VI  30.196 
RCA  90.72  APO  151.99  V2  35.102 
ZAC  160.84  ETC  175.84  ClP-174.61 


8.54  RAP  66.91  ECC  1.4260 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3655.02 

-1 8.10 

141 .27 

320.72 

3544.09 

-10.09 

133.15 

320.71 

3000.59 

-25 .08 

101.70 

323.30 

3593.75 

-11.30 

133.55 

317.40 

2650.40 

-32.50 

71.16 

325.49 

3596.63 

-4.01 

129.81 

313.52 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.76 

2 49  35 

3055.0 

-20.96 

133.76 

67.75 

3 21  58 

2944.1 

-20.95 

J 25 . 64 

73.10 

5 38  2 

2480.6 

-27.14 

93.51 

62.17 

3 7 26 

2993.7 

-15.02 

126.65 

70.77 

7 48  17 

2050.5 

-33.71 

62.U 

56.12 

3 6 34 

2996.6 

-9.23 

123.50 

ORBIT  DETERMINATION  ACCURACY 


BAU  1.2811 
FAU  .01973 
BSP  19521 
FSP  -506 


SGT  5969.0  SGR 
RRT  .6518  RRF 
SG6  5992.5  R23 
SGI  5979.0  SC2 


530.1 

SG3 

170.2 

ST 

1530.5 

SR 

422.0 

SS 

428.0 

.6315  RTF 

.9597 

CRT 

.5206 

CRS 

-.2431 

CST 

-.9541 

.0041 

R13 

.9597 

LSA 

1599.3 

MSA 

382.4 

S5A 

15.0 

401.  J 

THA 

3.33 

ELI 

1547.1 

EL2 

357.J 

alf 

0.65 

LAUNCH  DATE  FEB  7 1969 


flight  time  202.00 


ARRIVAL  CATE  AUG  28  1969 


OISTANCE  580.607 

0.44  A7L  89.22  HCA  285.59  SMA  121.15  ECC  -26076  INC  .7792  VI 

13.70  A7P  89-79  TAL  154.20  TAP  79.79  RCA  09.56  APO  152.74  V2 

RC  184.340  CL  3.81  CP  -I?. II  7Al  4^84  7AP  167.11  ETS  293.84  7AE  129.10  ETE  189.86  7AC  163.00  ETC  1 74.35  ClP-175.54 

PLANETOCENTRIC  CONIC 

C3  20.705  VHL  5.365  OLA  27.26  RAl  90.36  RAO  6560.2  VEL  12.254  PTH  2.20  VHP  9.251  DPA 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  La  138.05 
RP  107.92  LAP  -.75  LOP  63.64 


26.523  GAL 
36.932  GAP 


30. 196 
35.114 


9.34  RAP  69.05  ECC  1 .4737 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

23  27 

3403.73 

-22.60 

124.64 

90.00 

1 

7 31 

3847.24 

-11.09 

152.04 

100.00 

5 

21  53 

3021 .91 

-26.17 

97.60 

100.00 

1 

51  46 

3704.29 

-7.00 

139.80 

110.00 

7 

27  17 

2629.51 

-32.77 

69.59 

110.00 

2 

2 51 

3669.46 

-2.04 

133.62 

DIFFERENTIAL  CORRECTIONS 

MID-i 

TOE  .2746 

TRA 

4.1562 

TC3-3 .0536 

BAU  1.1755 

SGT  1 

ROE  .3727 

RRA 

.2694 

RC3  -.0765 

FAU  .01700 

RRT 

FOE  -.0393 

FRA 

1 .5002 

FC3  -.5379 

BSP  19627 

see  i 

BOE  .4630 

BRA 

4.1649 

BC3  3.0546 

FSP  -565 

SGI 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

326.00 

72.48 

4 

20 

10 

2803.7 

-24.79 

1 16.65 

321 .98 

63.70 

2 

11 

39 

3247.2 

-14.53 

145  .05 

327.94 

75.02 

6 

12 

15 

2421  .9 

-27.97 

89.34 

320.24 

61  .05 

2 

53 

30 

3104.3 

-M  .60 

133.08 

329.64 

79.67 

0 

11 

6 

2029.5 

-33.84 

60.52 

316.69 

55.87 

3 

4 

1 

3069.5 

-6.50 

127.38 

ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05  VL 

RP  107.00  LAP  -.56  LOP  66.05  VP 

RC  186.236  GL  2.75  GP  -11.81  7AL 

PLANETOCENTRIC  CONIC 
C3  32.115  VHL  5.667  OLA  26.17  RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

1 

8 

3335.61 

-23.93 

120.00 

90.00 

0 

47 

54 

3970.28 

-7.31 

159.10 

100.00 

5 

50 

33 

2982.85 

-26.03 

94.97 

100.00 

I 

41 

10 

3798.20 

-4.67 

145.02 

110.00 

7 

40 

15 

2614.62 

-32.94 

68.46 

110.00 

I 

59 

50 

3739.27 

.63 

137.26 

5979.2  SGR 
.6443  RRF 
6001.8  R23 
5988.6  SG2 


FLIGHT  TIME  204.00 
OISTANCE  585.769 

26.400  GAL  9.22  AZL  09.40  HCA  288.81  SMA  120.95 

36.919  GAP  14.40  A7P  09.01  TAL  152.79  TAP  81  .60 

45.75  ZAP  167.69  ETS  290.19  ZAE  129.05  ETE  189.62 

92.62  RAD  6560.3  VEL  12.389  PTH  2.24  VHP  9.620 

INJ  RT  ASC  INJ  A7MT8  INJ  TIME 
4 56  44 

1 54  5 

6 40  16 

2 44  28 
0 31  49 

3 2 17 


519.5 

SG3 

163.5 

ST 

1529.5 

SR 

409.7 

SS 

433.6 

.6243 

RTF 

.9611 

CRT 

.4107 

CRS 

-.1612 

CST 

-.9631 

.0030 

R13 

.9611 

LSA 

1594.0 

MSA 

389.5 

SSA 

14  .4 

396.7 

THA 

3.22 

ELI 

1539.6 

El2 

369.6 

alf 

6.79 

ARRIVAL  DATE  AUG  30  1969 


ECC  .26987  INC  .5952  VI  30.196 
RCA  80.31  APO  153.58  V2  35.126 
ZAC  165.15  ETC  172.43  ClP-176.40 

OPA  10.08  RAP  71.21  ECC  1.5205 


DIFFERENTIAL  CORRECTIONS 
TOE  .1207  TRA  4.5556  TC3-2.7J51  BAU  1.1660 

ROE  .3802  RRA  .2874  RC3  -.0659  FAU  .01609 

FOE  -.0827  FRA  1.5539  FC3  -.4338  BSP  19706 

BOE  .3 989  BRA  4.5646  BC3  2.7159  FSP  -544 


331.41  74.39 

324.63  62.57 

332.25  76.30 

323.19  60.44 

333.71  80.31 

319.90  55.82 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5985.1  SGR 
RRT  .6374  RRF 
SOB  6006.6  R23 
SGI  5993.9  SG2 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2735.6 

-25 .84 

111.94 

3370.3 

-10.93 

152.29 

2382.8 

-28.45 

86.54 

3190.3 

-0.57 

138.41 

2014.6 

-33.93 

59.36 

3139.3 

-3.86 

131  .05 

ORBIT  DETERMINATION  ACCURACY 


508.0 

SG3 

157.3 

ST 

1547.2 

SR 

396.4 

SS 

442  -2 

.6177 

RTF 

.9626 

CRT 

.3206 

CRS 

-.0895 

CST 

-.9716 

.0021 

R13 

.9626 

LSA 

1610.7 

MSA 

389.6 

SSA 

13,0 

390.9 

THA 

3.11 

ELI 

1552.7 

El2 

374  .2 

Alf 

4.99 

1595 


JPL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  t VOL  4.  1968-69  > 


LAUNCH  CATC  FEB  7 1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  SEP  I 1969 

HELIOCENTRIC  CONIC  0I5TANCE  590. SI6 

RL  147.55  LAL  .00  LOL  13d. 05  VL  26.453  &AL  10.06  A/L  89.60  HCA  292.03  SMA  120.74  ECC  .27984  INC  .4037  vj  30.196 

RP  107.05  LAP  -.37  LOP  70.07  VP  36.906  CAP  15.00  A7P  09.85  TAL  151.43  TAP  03.45  RCA  86.95  APO  154.53  V2  35.138 

RC  100.109  CL  1.75  CP  -11.53  7Al  43.79  ZAP  168.19  ETS  206.13  ZAC  128.96  ETE  109.39  ZAC  167.27  ETC  169.06  ClP-177.43 

PLANE TOCENTRIC  CONIC 

C3  36.008  VHL  6.001  CLA  25.13  RAl  94.73  RAO  6568.4  VEL  12.545  PTH  ^.07  VHP  10.021  CPA  10.76  RAP  73.39  ECC  1.5926 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZNTH  INJ  TIME  PO  CST  TIM  IHJ  2 LAT  1NJ  2 LONG 

90.00  4 30  34  3293.00  -24.68  117.19  335.71  75.65  5 25  27  2693 .0  -26. 4J  108.95 

90.00  0 35  16  4070.64  -4.13  1 64.75  327.54  61  .96  1 43  6 3470.6  - 7.05  158.05 

100.00  6 15  10  2955.73  -27.25  93.06  336.40  77.22  7 4 26  2355.7  -28.74  84.58 

100.00  13320  3803.14  - 1.01  149.70  326.26  60-16  2 38  3 3283.1  -5.76  143.14 

110.00  8 7 18  2604.93  -33.05  67.73  337.71  80.74  8 50  43  2004.9  -33.98  58.61 

110.00  1 57  42  3806.70  3.21  140.78  323.13  55.95  3 1 9 3206.7  -1.29  134.58 

DIFFERENTIAL  CORRECTIONS  M JO-COURSE  EXE CUT  TON  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.0381  TRA  4.9004  TC3-2.3927  0AU  1.1522  SOT  5906.2  SCR  495.5  SG3  151.3  ST  1570.5  SR  302.9  55  452.7 

ROE  .3001  RRA  .3054  RC3  -.0559  FAU  .014J5  RRT  .6307  ART  .611 7 RTF  .9643  CRT  .2290  CRS  -.0280  CST  -.9788 

FOE  -.1233  FRA  1.6096  FC3  -.3450  8SP  19773  SG6  6006.7  R03  .0014  R13  .9643  LSA  1641.9  MSA  303.8  SSA  13.2 

0OE  .3099  6RA  4.9097  0C3  2.3934  FSP  -524  SCI  5994.4  SG2  304.0  TMA  3.00  ELI  1501.1  EL2  372.1  AlF  3.30 


LAUNCH  CATE  FE8  7 1 969  FLIGHT  TIME  200.00  ARRIVAL  CATE  SEP  3 1969 


HELIOCENTRIC  CONIC 

DISTANCE  595. 

728 

{ 

RL  147.55 

LAL  .00 

La  138.05 

VL  26.419 

CAL  10.97 

AZL  89.80  HCA 

295.25 

SMA 

120.55 

ICC  .29080 

INC  .0033 

vi 

30-196 

“ 

RP  107.01 

LAP  -.10 

LOP  73.29 

VP  36.892  CAP  15.81 

AZP  89.91 

tal 

150.10 

TAP 

05.35 

RCA  85.49 

APO  155.60 

V2 

35.150 

RC  109.959 

CL  .03 

CP  -11.27 

ZAL  4J  .96 

ZAP  168.61 

ETS  281.65 

7AE 

128.89 

ETE 

109.10 

7AC  169.35 

ETC  166.07 

CLP 

-178.59 

- 

Plane  TOCENTRIC  CONK 

- 

C3  40.570 

VHL  6.369 

OLA  24.13 

RAL  96.68 

RAO  6568.6 

VEL  12.725 

PTH 

2.31 

VHP 

10.458 

OPA  11.30 

RAP  75.50 

ECC 

1 .6677 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

2 LONG 

= 

90.00 

4 55  21 

3264.54 

-25.15 

115.22 

339.84 

76.53 

5 

49  45 

2664.3 

-26.75 

106.92 

— 

90.00 

0 26  1 

4159.57 

-1.27 

169.73 

330.57 

61.71 

1 

35  21 

3559.6 

-5.04 

163.08 

100.00 

6 56  49 

2937.18 

-27.53 

91.75 

340.44 

77.06 

7 

25  46 

2337,0 

-20.92 

83.03 

' 

100.00 

1 27  14 

5961.97 

.87 

154.02 

329.38 

60.12 

2 

33  16 

3362.0 

-3.12 

147.50 

110.00 

8 24  40 

2599.78 

-33.11 

67.33 

341.65 

80.96 

9 

8 0 

1999.0 

-34.00 

50.21 

- 

110.00 

J 55  53 

3872.15 

5.69 

J44.22 

326.30 

56.24 

3 

0 25 

3270.1 

I .22 

137.99 

5 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

OR0I T DETERMINATION  ACCURACY 

TOE 

-.1991 

TRA 

5.4364 

TC3-2.0859 

BAU 

1.1317 

SCT  5983.9  SCR 

480.0 

SC3  145.7 

ST 

1619.5 

SR 

369,4 

SS 

464,7 

ROC 

.3967 

RRA 

.3033  RC3  -.0464 

FAU 

.01060 

RRT  .6043  RRF 

.6064 

RTF  .9662 

CRT 

.1503 

CRS 

.0225 

CST 

-.9046 

FOE 

-.1603 

FRA 

1.6689 

FC3  -.0689 

BSP 

19754 

SC6  6003.0  R23 

.0010 

R13  .9660 

LSA 

16 83.8 

MSA 

373.8 

SSA 

10.7 

80C 

.4438 

BRA 

5.4460 

BC3  2.0865 

FSP 

-500 

SCI  5991.5  SC0 

376.1 

THA  0.09 

eli 

1620.5 

EL2 

365.0 

alf 

0.07 

LAUNCH 

OATE  FEB 

7 1969 

FLIGHT  TIME  210.00 

ARRIVAL 

DATE 

SEP 

5 1969 

- 

heliocentric  CONIC 

01  STANCE  600. 

477 

RL 

147.55 

LAL 

.00 

La  138.05 

VL 

06.306 

CAL 

11.95  A0L  90,01 

HC4 

296.47  SMA 

iw.35 

ECC 

.30286 

INC 

.0000 

VI 

30 . 1 96 

RP 

107.70 

LAP 

.01 

LOP  76.50 

VP 

36.079 

CAP 

16.61  AZP  90.00 

tal 

140.03  TAP 

81 .30 

RCA 

83.90 

APO 

156.81 

V0 

35.161 

“ 

RC 

191  .786 

Cl 

-.03 

CP  -11.04 

ZAL 

40.06 

ZAP 

168.94  ETS  076.74 

ZAE 

128.78  ETE 

188.97 

ZAC 

111 .34 

E?C 

161 .02 

CLP- 

179.37 

PLANE TOCENTRIC  CONIC 

C3  45.930  VHL  6.777  OLA  23.18  RAL  98.47  RAO  6568.7  VEL  12.934  PTH  2.36  VHP  10.938  CPA  11.95  RAP  “77.76  ECC  1.7559 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONG 

90.00 

5 16  53 

3245.18 

-25.44 

113.89 

343.83 

77.13 

6 10  56 

2645.2 

-26.96 

105.56 

- 

90.00 

0 18  49 

4241 .04 

1.37 

] 74  .28 

333.66 

61.71 

rw"» 

3641  .0 

-2.40 

167.65 

100~.00 

6 56  5 

2905.31 

-27.69 

90.91 

344.38 

70.27 

7 44  51 

0305.3 

-29.03 

80.36 

100.00 

1 02  18 

4036.34 

3.38 

158.11 

332.54 

60.28 

2 29  34 

3436.3 

-.60 

151  .58 

11 0.00 

8 40  30 

2598.63 

-33.12 

67.25 

345.53 

61.01 

9 23  49 

1998.6 

-34.01 

58.10 

— 

110.00 

1 54  22 

3935,78 

8.09 

147.59 

329.64 

56.67 

2 59  58 

3335.8 

3.65 

141 .30 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC 

-.3693 

TRA 

5,9001 

TC3- 

•1 .8004 

BAU 

1.1070 

SCT 

5975.8 

SCR 

467.1 

SG3 

140.3 

ST 

1664.6 

SR 

355.4 

SS 

477.8 

ROE 

.4054 

RRA 

.3404 

RC3 

-.0379 

FAU 

.01094 

RRT 

.6174 

RRF 

.6006 

RTF 

.9684 

CRT 

.0706 

CRS 

.0676 

CST 

-.9889 

FOE 

-.1967 

FRA 

1 .7300 

FC3 

-.2063 

BSP 

1 9807 

see 

5994.0  R23 

.0006 

R13 

.9684 

LSA 

1730.6 

MSA 

360.8 

SSA 

12.1 

BOC 

.5404 

8RA 

5.9098 

8C3 

1 .8028 

FSP 

-404 

SGI 

5902.8 

SG2 

367.0 

THA 

2.77 

ELI 

1664.8 

EL0 

354.3 

ALF 

I .01 

IAUNCH  DATE  FE8  7 1969  FLIGHT  TIME  212.00  ARRIVAL  DATE  SEP  7 j 969 


►CLIOCENTRIC  CONIC  DISTANCE  605 .031 


RL  147.55 

LAL 

.00 

La  138.05 

VL  26.353 

CAL  13.01 

A 71  90.23  HCA 

301.ro 

'SMA 

120.17 

ECC  .31618 

INC 

.2326 

VI 

30.196 

RP  107.75 

LAP 

.20 

LOP  79.74 

VP  36.066 

CAP  17.40 

ATP  90.12 

TAL 

147.62 

TAP 

89. 31 

RCA  02.17 

4P0 

150.16 

V2 

35.170 

RC  193.588 

CL 

-.83 

CP  -10.83 

ZAL  38.69 

ZAP  169.17 

ETS  271 .44 

ZAE 

128.63 

ETE 

188.77 

ZAC  173.21 

ETC 

152.81 

CLP 

179.62 

plane TocENTRic  conic 

C3  52.249 

VHL 

7.220 

OLA  22.29  RAL  100.12  RAO  6568.9 

VEL  13.176 

PTH 

2.41 

VHP 

11.465 

DPA  10.46 

RAP 

79.95 

ECC 

1 .8599 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

i AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

35  53 

3233. J 6 

-25.62 

113.06 

347.71 

77.52 

6 

29 

46 

2633.2 

- 

27.09 

104.70 

90.00 

0 

12  58 

4317.63 

3.83 

170.55 

336.70 

61.92 

1 

24 

56 

3717.6 

.04 

171  .91 

100.00 

7 

13  22 

2^18.87 

-27.70 

90.45 

340.00 

70.50 

8 

2 

0 

2318.9 

- 

29.09 

81  .89 

100.00 

1 

18  ii 

4107.16 

5.76 

162.02 

335.70 

60.62 

2 26 

38 

3507.0 

J .80 

155.47 

110.00 

8 

54  57 

2601 .03 

-33.09 

67.43 

349.34 

80.91 

9 

38 

18 

2001 .0 

- 

34.00 

50.31 

I 10.00 

1 

53  5 

3997.76 

10.39 

150.91 

332.90 

57.05 

2 

59 

42 

3397.8 

6.00 

144.57 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5467 

TRA 

6.4392 

TC3-1 .5389 

BAU  1.0751 

SCT  5963.6  SCR 

450.9 

> SC  3 

135.2 

ST  1710.0 

SR 

341  .3 

SS 

491  .9 

ROE  .4147 

RRA 

.3567 

RC3  -.0301 

FAU  .00929 

RRT  , 

.6099  RRF 

.5944 

RTF 

.9707 

CRT  .0160 

CRS 

.1059 

CST 

-.9922 

FOE  -.2313 

FRA 

1.7958 

FC3  -.1540  BSP  19847 

5G0  5980.7  R23 

.0004 

R13 

.9707 

LSA  1780.3 

MSA 

346.1 

SSA 

11  .6 

8CE  .6862 

BRA 

6.4491 

BC3  1.5392 

FSP  -466 

SCI  5970.0  502 

357.0 

THA 

2.65 

ELI  1710.0 

EL2 

34J  .0 

alf 

.19 

1596 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  136.05 

RP  107.71  LAP  .39  LOP  82. 97 

RC  195.366  CL  -I -57  GP  “10.63 

planctocentric  CONIC 
C3  59.734  VHL  7.729  OLA  21.44 

LNCH  A7MTH  LNCH  TIME  L- I TIME 
90.00  5 52  47  3226.82 

90.00  084  4389.83 

100.00  7 26  53  2916.97 

100.00  1 14  40  4174.92 

1 10. 00  9 8 6 2606.54 

110.00  1 51  56  4058.11 

differential  corrections 

TOE  -.7294  TRA  6.9984  TC3-1  .2956 
ROE  .4245  RRA  .3718  RC3  '.0230 
FOE  '.2644  FRA  1.8666  FC3  -.1106 
BOE  .8440  BRA  7.0082  BC3  1 .2956 

•LAUNCH  OATE  FEB  7 1969 


FLIGHT  TIME  214.00 
OISTANCE  609.348 

VL  26,321  GAL  14.17  A7L  90.47  MCA  304.92  SMA  119.96 

VP  36.853  GAP  18.45  A?P  90.27  TAL  J46.48  TAP  91.40 

7AL  37.26  7AP  169.28  ETS  265.80  7AE  128.45  ETE  188.58 


RAL  101.63 
INJ  LAT 
-25.72 
6.13 
-27.81 
8.01 
'33.03 
12.59 

BAU  1 .0346 
FAU  .00763 
BSP  19857 
FSP  '449 


RAD  6569. 
INJ  LONG 
112.62 
182.61 
90.32 
165.79 
67.85 
154.20 
MIO'i 
SGT 
RRT 
SOB 
SGI 


1 VEL  13.457  PTH  2.46  VHP  12.047 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
351.48  77.7 2 64634 

339.91  62.30  1 21  14 

351.97  78.57  8 17  30 

338.89  61 .10  2 24  1 4 

353.08  80.66  9 51  33 

336.15  57.95  2 59  34 

COURSE  EXECUTION  ACCURACV 
5947.4  SGR  433.5  SG3  130.4 
.6017  RRf  .5877  RTF  .9731 
5963.2  R23  .0003  R13  .9731 

5953.1  SG2  346.0  THA  2.52 


FLIGHT  TIME  216.00 


ARRIVAL  CATE  SEP  9 1969 


ECC  .33094  INC  .4742  VI  30.196 

RCA  80.28  APO  159.69  V2  35.182 

7AC  174.81  ETC  139.17  ClP  178.58 

DPA  12.93  RAP  82.11  ECC  1.9831 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2626.8  -27.15  104.24 

3789.8  2.37  175.94 

2317.0  -29.10  81.75 

3574.9  4.09  159.19 

2006.5  -33.97  58.73 

3458.1  8.27  147.77 

ORBIT  DETERMINATION  ACCURACY 

ST  1758.5  SR  327.0  SS  507.1 

CRT  -.0375  CRS  .1385  CST  -.9946 

LSA  1829.5  MSA  330.4  55A  11. I 

ELI  1758.5  El2  326.8  AlF  179.59 

ARRIVAL  DATE  SEP  11  19 69 


HELIOCENTRIC  CONIC 
RL  147.55  LAL 
RP  107.68  LAP 


.00  LOL  138.05 
.58  LOP  86.20 


OISTANCE  613.376 

VL  26.290  GAL  15.43  A7L  90.74  HCA  308.15  SMA  119.81 

VP  36.840  GAP  19.51  ATP  90.45  TAL  145.42  TAP  93.57 

35.96  TAP  169.27  ETS  259.91  TAE  128.22  ETE  188.39 


RC  197.118  GL  -2.25  GP  -10.44  TAL 
PLANETOCENTRIC  CONIC 

C3  68.643  VHL  8.285  DLA  20.65  RAL  102.99  RAO  6569.3  VEL  13.784  PTH  2.52  VHP  12.694 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

6 7 51 

3225.13 

-25.74 

112.50 

0 3 50 

4458.45 

6.28 

186.50 

7 42  49 

2918.90 

-27.78 

90.45 

1 11  34 

4239.90 

10.13 

169.45 

9 20  2 

2614.79 

-32.94 

68.47 

1 50  51  4116.70 

. CORRECTIONS 

14.69 

157.45 

M10H 

TRA  7.6056 

TC3-1 .0698 

BAU  .9818 

SGT  ! 

RRA  .3851 

RC3  -.0166  FAU  .00590 

RRT 

FRA  1.9448 

FC3  -.0744 

BSP  19770 

SG6  1 

BRA  7.6153 

BC3  1 .0699 

FSP  -431 

SGI  1 

355.13 

343.03 

355.61 

342.05 

356.73 

339.38 


77.77 
62.82 
78.50 
61.73 
80.31 

58.78 


7 1 37 

1 18  9 

8 31  28 

2 22  13 

10  3 36 

2 59  27 


5927.6  SCR  415.1  SG3  125.9 
.5924  RRF  .5803  RTF  .9757 

5942.1  R23  .0006  R13  .9757 

5932.7  SC2  334.1  THA  2.38 


ECC  .34735  INC  .7353  VI  30.196 

RCA  78.19  APO  161 .42  V2  35.192 

TAC  175.88  ETC  116.64  CLP  177.51 

DPA  13.34  RAP  84.26  ECC  2.1297 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2625.1  -27.17  10 4.12 

3858.4  4.57  179.78 

2318.9  -29.09  81  .89 

3639.9  6.27  162.79 

2014.8  -33.93  59.3" 

3516.8  10.44  150.92 

ORBIT  DETERMINATION  ACCURACY 

ST  1802.4  SR  312.7  SS  523.4 

CRT  -.0831  CRS  .1655  CST  -.9963 

LSA  1876.5  MSA  314.2  SSA  10.6 

ELI  1802.6  El2  311.6  4lF  179.15 


LAUNCH  DATE  FEB  7 1969 


FLIGHT  TIME  218.00 


26.260  GAL 
36  . 827  GAP 


OISTANCE  617.046 

16.83  ATL  91.02  HCA  311.38  SMA  119.64 
20.70  A7P  90.67  TAL  144.47  TAP  95.85 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05  VL 

RP  107.66  LAP  .77  LOP  89.43  VP 

RC  198.846  CL  -2.88  GP  '10-27  TAL 

PL ane tocentr i c conic 

C3  79.314  VHL  8.906  OLA  19.90  RAL  104.20  RAO  6569.6  VEL  14.166  PTH  2.58  VHP  13.416 


34.80  TAP  169.12  ETS  253.87  TAE  127.94  ETE  188.19 


LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

6 

21  17 

3227.26 

-25.71 

112.65 

0 

0 6 

4523.79 

10.29 

190.25 

7 

55  18 

2924 .06 

-27.71 

90.82 

1 

6 43 

4302.22 

12. 11 

173.01 

9 

30  46 

2625.40 

-32.82 

69.28 

1 

49  47 

4173.66 

16.67 

160.67 

90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE'i .1184  TRA  8.2592  Ti 
ROE  .4461  RRA  .3958  R< 

FOE  '.3277  FRA  2.0292  Fi 
BOE  1 .2040  BRA  8.2687  BC3  .8662 

LAUNCH  DATE  FEB  7 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  138.05 
RP  107.63  LAP  .95  LOP  92.66 
RC  200.549  CL  -3.47  GP  -10.11 

PLANETOCENTRIC  CONIC 


INJ  RT  ASC 
358.65 
346.11 
359.13 
345.16 
.27 
342.57 


TC3 

-.8661 

BAU 

.9185 

SGT 

59 02.0  sat 

RC3 

-.0111 

FAU 

.00416 

RRT 

.5 000  IWF 

FC3 

-.0454 

BSP 

19770 

SG0 

5915.2  023 

BC3 

.8662 

FSP 

-416 

SGI 

5906.5  902 

INJ  ATMTH 

77.70 
63.47 
78.32 
62.46 
79.85 

59.71 
UTION  ACCU* 

395.1  SG3 
.5706  RTF 
.0008  R13 
321.3  THA 


INJ  TIME 

7 15  4 

1 15  29 

8 44  2 

2 20  2 7 
IP  14  32 

2 59  20 
<CY 
121 .5 
.9784 
.9784 
2.23 


FLIGHT  time  220.00 
OISTANCE  620.271 

VL  26-231  CAL  16.36  ATI.  91.34  MCA  314.61  SMA  119.47 

VP  36.615  CAP  22.03  ATP  90.94  TAL  143.65  TAP  96.26 

TAL  33.70  TAP  166.81  £TS  247.78  TAC  127.59  ETE  168.00 


ARRIVAL  CATE  SEP  13  1969 


ECC  .36566  INC  1.0209  VJ  30.196 
RCA  75.89  APO  163.38  V2  35,201 

TAC  176.02  ETC  87.30  ClP  176.38 

DPA  13.70  RAP  86.37  ECC  2.3053 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2627.3  -27.15  104.28 

3923.8  6.65  185.46 

2324.1  -29.04  82.27 

3702.2  8.33  166.27 

2025.4  -33.87  60.20 

3573.7  12.52  154.02 

ORBIT  DETERMINATION  ACCURACY 
ST  1042.3  SR  298.2  SS  541.1 

CRT  -.1251  CRS  .1914  CST  -.9975 

LSA  1920.2  MSA  297.7  SSA  10. 1 

ELI  1842.7  El2  295.8  AlF  178.81 

ARRIVAL  DATE  SEP  15  J 969 


ECC  .38618  INC  1.3367  VI  30.196 
RCA  73.34  APO  165.61  V2  35.209 
TAC  175.22  ETC  63.03  CLP  175.19 


RAL  105.26  RAO  6569.8  VEL  14.613  PTM  2.65  VHP  14.226  DPA  14 .01  RAP  88.43  ECC  2.5171 
RAL  V INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

6 

33  10 

3232.64 

-25.63 

113.02 

2.03 

23 

52  45 

4585.97 

12.16 

193.86 

349.13 

8 

6 24 

2931 .99 

-27.60 

91.38 

2.51 

1 

6 8 

4361.85 

13.97 

176.47 

340.22 

9 

40  22 

2638.02 

-32.66 

70.23 

3.68 

1 

40  39 

4228.59 

18.52 

163.05 

345.69 

90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE'I .3294  TRA  0.9712  TC3  -.6811  BAU 

ROE  .4579  RRA  .4032  RC3  -.0064  FAU 

FOE  -.3596  FRA  2.1230  FC3  -.0216  BSP 

BOE  1.4060  BRA  8.9803  BC3  .6812  FSP 


77.53 

64.23 

78.04 

63.30 

79.30 
60.74 


7 27  3 
25  9 11 

8 55  16 
2 18  50 

10  24  20 
2 59  8 


2632.6 

3986.0 

2332.0 
3761  .9 

2038.0 

3628.6 


-27.09 

0.59 

-28.97 

10.27 

-33.79 

14.40 


104.66 
107.00 
82.85 
169.63 
61  .18 
157.06 


ORBIT  DETERMINATION  ACCURACY 


.8394 

SGT 

5072.2  900 

373.8  SG3 

117.4 

ST 

.00230 

RRT 

.5665  W 

.5583  RTF 

.9810 

CRT 

19772 

900  5004.1  023 

.0012  R13 

.9011 

LSA 

- 402 

SGI 

5076.1  902 

307.8  THA 

2.07 

ELI 

9.6 


1597 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  FEB  0 1969 


Flight  time  7 O.OO 


ARRIVAL  DATE  APR  19  1969 


HELIOCENTRIC  CONIC 
RL  14  7 .5#  LAL  .00  LOL  139.06 

RP  JOB. 13  LAP  2.23  LOP  215. 28 

RC  44 .030  GL  1 J .10  GP  10.33 

PLANETOCENTRIC  conic 
C3  28 .108  VHL  5.302  CLA  20.27 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


0 35  49 

18  19  9 

2 10  19 

19  27  22 

3 46  37 

20  7 32 


2986.89 

4252.20 
2682.22 
4032.11 

2180.89 

3906.20 


VL  25.490 
VP  36.137 
7Al  112.79 

RAL  19.64 
INJ  LAT 
-28 .05 
1.72 
-29.79 
3.24 
-34.17 
6.98 


GAL 

GAP 

7AP 


CISTANCE  175.7^8 

-3.95  A7L  87.70  HCA  76.23  SMA  115.52  ECC  .28530  INC  2.2997  VI  30 . 1 90 
-16.18  A7P  89.45  TAL  190.03  TAP  266.26  RCA  82.56  APO  148.48  V2  35.047 

2.17 


V2 

10.55  ETS  260.72  7AE  155.86  ETE  5.08  7AC  126.45  ETC  156.23  CtP 


RAO  6568.1  VEL  12.226  PTH  2.20  VHP  10.481 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


95.48 

174.89 

73.18 

157.87 

50.37 

146.02 


254.86 

246.13 

254.98 

245.28 

255.05 

242.97 


85.98 
61  .73 
87.35 
60.27 
90.92 
56.45 


1 25  36 

19  30  2 

2 55  1 

20  34  34 
4 26  18 

21  12  38 


OPA  21 .55  RAP 
PO  CST  TIM  INJ 

2386.9 

3652.2 

2082.2 

3432.1 

1780.9 

3306.2 


31  .76  ECC  I .4626 
2 LAT  INJ  2 LONG 
86.82 


differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


-28 . 32 
-2.07 
-29.84 

-.74 

-33.67 

2.52 


168.27 
64 .37 
1 51  .35 
41  .17 
J 39 . 77 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2969 

TRA 

-.4879 

TC3 

.3619 

6AU 

.1372 

SOT 

752.5 

SGR 

433.4 

SG3 

80.8 

ST 

362.7 

SR 

41 1 .0 

ss 

1 75.4 

ROE 

-.3785 

RRA 

.1159 

RC3 

.0490 

FAU  .02777 

RRT 

.2334 

RRF 

-.2640 

RTF 

-.6822 

CRT 

.8353 

CRS 

.9469 

CST 

.9546 

FOE 

.1739 

FRA 

.1106 

FC3 

-.8552 

BSP 

2111 

SGB 

869.. 

R23 

-.0354 

R13 

-.6898 

LSA 

553.6 

MSA 

156.2 

SSA 

20.2 

BCE 

.4811 

BRA 

.5015 

BC3 

.3652 

FSP 

-192 

SGI 

76?.  Z 

SG2 

416.1 

THA 

10.96 

ELI 

525.5 

El2 

156.0 

AlF 

49.27 

LAUNCH  DATE  FE0  8 1969 


FLIGHT  TIME  72.00 


ARRIVAL  CATE  APR  21  1969 


HELIOCENTRIC  conic 


DISTANCE  182.466 


RL  147.58 

LAL 

.00 

LOL  139.06 

VL  25.760 

GAL  -4.00 

A7L  87.00 

HCA 

79.43 

SMA  116.93 

ECC  .27063 

INC 

2.3231 

VI 

30.  J90 

RP  108.17 

LAP 

2.09 

LOP  218.49 

VP  36.315 

GAP  -15.12 

A7P  09.61 

TAL 

190.94 

TAP  270.30 

RCA  85.28 

APO 

340.57 

V2 

35.033 

RC  45.818 

GL 

10.84 

CP  10.9 3 

2AL  114.45 

2AP  10.93 

ETS  271 .95 

7AE 

153.83 

ETE  6.05  ?AC  127.21 

ETC 

355.27 

CLP 

.14 

PLANETOCENTRIC  CONIC 

C3  25.630 

VHL 

5.063 

DLA  19.4] 

RAL  18.14 

RAD  6568.0 

VEL  12.125 

PTH 

2.17 

VHP  9.888 

OPA  22.56 

RAP 

32.66 

ECC 

1 .4218 

LNCH  A7MTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

"IN J TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

90.00 

0 

39  35 

2927.82 

-28.26 

91  *17 

251.25 

88.13 

1 20  23 

2327.0 

20.22 

02.50 

90.00 

18 

3 23 

4265.45 

2.15 

175.63 

242.97 

61  .76 

19  14  29 

3665.4 

-1  .64 

369.00 

100.00 

2 

13  2 

2626.49 

-29.89 

69.04 

251.29 

89.53 

2 56  49 

2026,5 

29.63 

60.24 

100.00 

19 

12  38 

4042.02 

3.50 

158.42 

242.10 

60.30 

20  20  0 

3442.0 

-.40 

153 .09 

110.00 

3 

47  25 

2331 .23 

-34.05 

46.50 

251.17 

93.21 

4 26  16 

1731 .2 

- 

33.23 

37.35 

110.00 

19 

54  45 

3910.04 

7.12 

146.22 

239.99 

56.40 

20  59  55 

3310.0 

2.66 

I 39.97 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2904 

TRA 

-.4605 

TC3 

.4337 

BAU 

.1506 

SGT 

778.6 

SGR 

439.7 

SG3 

90.3 

ST 

368.4 

SR 

4J3.4 

S5 

3 60.7 

ROE 

- . 3634 

RRA 

.3140 

RC3 

.0713 

FAU 

.02986 

RRT 

.2651 

RRF 

-.2990 

RTF 

-.7044 

CRT 

.8430 

CRS 

.9523 

CST 

.9502 

-POE 

.1699 

FRA 

.0929 

FC3- 

■1  .0007 

BSP 

2277 

SGB 

894.2 

R23 

-.0380 

R13 

-.7129 

LSA 

557.5 

MSA 

154.1 

SSA 

21  .6 

. BOE 

.4652 

6RA 

.4746 

BC3 

.4395 

FSP 

-219 

SGI 

790.7 

SG2 

417.5 

THA 

11.87 

ELI 

533  .8 

El2 

154  .0 

ALF 

40.90 

LAUNCH 

CATE 

FEB 

8 1969 

flight 

TIME 

74.00 

ARRIVAL 

CATE 

APR 

23  1969 

HELIOCENTRIC  CONIC 


DISTANCE  189.209 


RL 

147 

.58 

LAL 

.00 

LOL 

3 39.06 

VL 

26.006 

GAL 

-4, 

.06 

A7L 

06, 

.05 

HCA 

02 

.64 

SMA 

110 

.25 

ECC 

.25730 

TNC 

1 .9503 

VI 

30 . 1 90 

RP 

108 

.23 

LAP 

J .93 

LOP 

223 .69 

VP 

36.477 

GAP 

-14, 

.33 

A7P 

09, 

.75 

TAL 

191 

.92 

TAP 

274 

.56 

RCA 

87.83 

APO 

140.60 

V2 

35 .020 

RC 

46. 

944 

GL 

10.40 

GP 

11.61 

7AL 

116.38 

7AP 

11, 

.76 

ETS 

202 

.27 

7AE 

151 

.97 

ETE 

0 

.55 

7AC 

327.87 

ETC 

I 54.24 

CLP 

-1  .93 

PLANETOCENTRIC  CONIC 


C3  23.537 

VHL 

4 

.052 

CLA  10.42 

RAL  36.62 

RAC  6560.0 

VEL  12.030 

PTH  2.35 

VHP 

9 

.325 

CPA  23.60 

RAP  33.50 

ECC  1 .3074 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 

44 

6 

2067.35 

-28.32 

06.75 

247.71 

90.35 

I 

33 

53 

2267.4 

-27.97 

70 . 10 

90.00 

17 

46 

47 

4204.05 

2.75 

176.67 

239.92 

61  .81 

10 

50 

11 

360  4 .0 

-3  .04 

170.04 

100.00 

2 

16 

30 

2569.38 

-29.85 

64.00 

247.60 

91  .76 

2 

59 

20 

1969.4 

-29.28 

56.04 

100.00 

18 

57 

4 

4057.25 

4.09 

J 59 .26 

239.10 

60.36 

20 

4 

41 

3457.2 

.11 

152.73 

110.00 

3 

40 

53 

2280.46 

-33.79 

42.56 

247.30 

95.53 

4 

26 

53 

1600.5 

-32.65 

33.53 

1 10.00 

19 

41 

12 

3938.93 

7.46 

346.69 

237.10 

56.54 

20 

46 

31 

3310.9 

3.00 

140.43 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2041 

TRA 

-.4396 

TC3 

.5057 

8AU 

.1621 

SGT 

008.0 

SGR 

446.7 

SO  3 

101  .0 

ST 

373.0 

SR 

414.6 

SS 

150.9 

RCE 

-.3492 

RRA 

.11 45 

RC3 

.0900 

FAU  .03222 

RRT 

.2976 

RRF 

-.3303 

RTF 

-.7176 

CRT 

.0477 

CRS 

.9566 

CST 

.9422 

FOE 

.1620 

FRA 

.0724 

FC3- 

1.1852 

BSP 

2356 

SGB 

923.2  R23 

-.0402  R13 

-.7270 

LSA 

559.3 

MSA 

153.2 

SSA 

23.3 

BOE 

.4501 

BRA 

.4543 

BC3 

.5153 

FSP 

-251 

SGI 

022.0 

SG2 

410.0 

THA 

12.60 

ELI 

536.0 

EL2 

153.1 

ALF 

40.40 

LAUNCH  CATE  FEB  8 1969 


flight  tii c 76. do 


ARRIVAL  DATE  APR  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  195.953 


RL  147.50 

LAL 

.00 

LOL  139.06 

VL  26.229 

GAL  -4.J3 

A7L  88.22 

HCA 

85.83 

SMA 

119.50 

ECC  .24522 

INC 

1.7001 

VI 

30.190 

RP  100.25 

LAP 

l .78 

LOP  224.89 

VP  36.624 

GAP  -13.15 

A7P  89.87 

TAL 

192.9 6 

TAP  278.79  RCA  90.19 

APO 

140.00 

V2 

35.007 

RC  40.205 

GL 

10.03 

GP 

12.35 

7AL  117.96 

7AP  12.99 

ETS  291  .17 

7AE 

150.28 

ETE 

10.23 

7AC  128.43 

ETC 

153.15 

CLP 

-4  .06 

PLANETOCENTRIC  CONIC 

C3  21.772 

VHL 

4.666 

DLA 

17.33 

RAL  15.12 

RAD  6567.9 

VEL  11.965 

PTH 

2.13 

VHP 

8.793 

OPA  24.69 

RAP 

34  .25 

ECC 

1 .3503 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

0 

49  18 

2806.00 

-28.21 

82.26 

244.27 

92.59 

1 

36  4 

2206.0 

27.55 

73.66 

90.00 

17 

29  35 

4307 

.51 

3.50 

177.96 

237.02 

6J  .88 

18 

41  23 

3707.5 

-.20 

1 71  .35 

100.00 

2 

20  40 

2511 

.38 

-29.65 

60.50 

244.18 

94  .02 

3 

2 31 

1911.4 

- 

20.77 

51  .00 

1 00.00 

18 

40  55 

4077 

.36 

4.76 

160.37 

236.32 

60.46 

19 

48  52 

3477.4 

.79 

153.03 

110.00 

3 

50  56 

2228 

.93 

-33.38 

38.59 

243.72 

97.84 

4 

28  5 

1620.9 

- 

31  .93 

29.66 

110.00 

19 

27  0 

3932 

.57 

7.97 

147.42 

234.35 

56.65 

20 

32  40 

3332.6 

3.52 

141.1  5 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACO^ACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2754  TRA 

-.4162  TC3 

.5830 

BAU 

.1740 

SGT 

034.0  SGR  454.8 

SG3 

113.0 

ST 

374.0 

SR 

4J4.4 

S5 

145.4 

RDE 

-.3355  RRA 

.1150  RC3 

.1322 

FAU  .03405 

RRT 

.3353  RRF  -.3818 

RTF 

-.7328 

CRT 

.8517 

CRS 

.9599 

CST 

.9303 

FOE 

.1519  FRA 

.0409  FC3-I 

.3860 

BSP 

2475 

SGB 

950.7  R23  -.0561 

R13 

-.7448 

LSA 

556.6 

MSA 

151  .3 

SSA 

25.3 

BOE 

.4341  BRA 

.4318  BC3 

.5978 

FSP 

-206 

SGI 

853.2  SG2  419.2 

THA 

13.7  2 

ELI 

537.8 

EL2 

151  .3 

AlF 

40.37 

1598 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FE0  8 1969 


flight  time  7 e.oo 


ARRIVAL  CATE  APR  27  1969 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  139.06 

RP  100.29  LAP  1.61  LOP  228.09 

RC  49.590  OL  9.47  GP  33.18 

PLANCTOCENTRIC  CONIC 
C3  20.285  VHL  4.504  OLA  16.13 


DISTANCE  202.693  _ „ 

VL  26.431  CAL  -4.21  A7L  08.39  MCA  89.03  SMA  120.65  ECC  .23432  INC  1.6114  VI  30 . 1 90 

VP  36.757  CAP  -12.23  A7P  89.97  TAL  194.03  TAP  203.06  RCA  92.38  APO  140.92  VZ  34.994 

7AL  119.76  ZAP  14.56  £TS  298.54  7AE  140.70  ETC  11  .94  7AC  128.86  ETC  152.00  CLP  -6.26 


RAL 


LNCM  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 55 

9 

2744.22 

-27.94 

77.76 

90.00 

17  12 

4 

4335.32 

4.39 

179.54 

100.00 

2 25 

29 

2452.89 

-29.29 

56.10 

100.00 

18  24 

25 

4J01 .89 

5.59 

161.72 

110.00 

3 53 

40 

2176.95 

-32.83 

34.63 

110.00 

19  12 

43 

3950.59 

8.64 

140.38 

13.66  RAD  6567.8  VEL  11 .902  PTH  2.11 
INJ  RT  ASC  INJ  A7MTH 


240.98 

234.30 

240.83 

233.65 

240.23 

231.70 


94.03 

62.00 

96.26 

60.59 

100.12 

56.00 


VHP  0.209 
INJ  TIME 
1 40  53 
10  24  20 

3 6 22 

19  32  47 

4 29  57 

20  10  34 


differential  corrections 


TOE 

-.2630  TRA 

-.3914 

TC3 

.6655 

BAU 

.1064 

SGT 

ROE 

-.3221  RRA 

.1164 

RC3 

.1725 

FAU  .03705 

RRT 

FOE 

.1358  FRA 

.0212 

FC3- 

1 .6152 

BSP 

2632 

SGB 

BOE 

.4159  BRA 

.4083 

BC3 

.6875 

FSP 

-327 

SGI 

LAUNCH  DATE  F£8  0 1969 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  -00  LOL  139.06 

RP  100.33  LAP  1.44  LOP  231.28 

RC  51.091  CL  0.81  GP  14.09 

plane tocentric  conic 
C3  19.035  VHL  4.363  DLA  14.83  RAL 


MID-COURSE  EXECUTION  ACCURACY 

860.2  SCR  464.6  SG3  126.6 
.3763  RRF  -.4297  RTF  -.7493 
977.7  R23  -.0641  RJ 3 -.7634 

803.2  SG2  419.2  THA  14.93 


FLIGHT  TIME  80.00 
OISTANCE  209.426 

VL  26.614  GAL  -4.28  A7l  88.56  HCA  92.22  SMA  121 .73 

VP  36.876  GAP  -11.36  A/P  90 .06  TAL  195.13  TAP  287.36 

7AL  121.56  ZAP  16.43  ETS  304.52  7AE  147.46  ET E 13.72 


OPA  25.83  RAP  34.91  ECC  1.3338 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2144.2  -26.97  69.23 

3735.3  .61  172.90 

1852.9  -26.11  47.58 

3501.9  1.63  155.18 

1576.9  -31.08  25.85 

3350.6  4.21  142.09 

ORB  IT  DETERMINATION  ACCURACY 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 1 35 

2682.43 

-27.50 

73.29 

90.00 

16  54  28 

4366.94 

5.40 

101.32 

100.00 

2 30  56 

2394.29 

-20.70 

51  .90 

100.00 

10  7 49 

4130.31 

6.53 

163.30 

110.00 

3 57  3 

2124.02 

-32.13 

30.73 

110.00 

10  50  11 

3972.54 

9.46 

149.56 

12.26  RAD  6567.0  VEL  11.850  PTH  2.10  VHP  7.014 
INJ  RT  ASC  INJ  AZHTH  INJ  TIME 


237.87 

231.80 

237.67 

231.18 

236.96 

229.40 


97.03 

62.16 

98.45 

60.77 

102.34 

57.00 


1 46  18 

18  7 15 

3 10  50 

19  16  39 

4 32  28 

20  4 23 


DIFFERENTIAL  corrections 
TDE  -.2507  TRA  -.3692  TC3  .7438 

ROE  -.3090  RRA  .1105  RC3  .2200 

FOE  .1149  FRA  -.0089  FC3-1.8719 

BDE  .3979  BRA  .3870  8C3  .7757 


LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  GL  8.05  GP  15.13 

PLANCTOCENTRIC  CONIC 


BAU  .1974 
FAU  .04116 
BSP  2742 
FSP  -372 


VL  26.700  GAL 
VP  36.983  GAP 
7Al  123.34  7AP 


C3  17.987 

VHL 

4.241 

ola  13.46 

RAL  10.95 

RAO  6567.7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

8 37 

2620.91 

-26.91 

60.09 

90.00 

16 

36  58 

4401 .88 

6.51 

103.29 

100.00 

2 

37  0 

2335.86 

-20.12 

47.69 

100.00 

17 

51  16 

4162.17 

7.59 

165.00 

110.00 

4 

1 5 

2072.70 

-31 .31 

26.09 

110.00 

10 

43  41 

3990.01 

10.40 

150.93 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  883.9  SCR  476.9  SG3  141.7 
RRT  .4209  RRF  -.4016  RTF  -.7613 
SOB  1004.3  R23  -.0746  R13  -.7782 
SGI  912.8  SG2  410.9  THA  16.33 

FLIGHT  time  82.00 
DISTANCE  216.140 

-4.35  A7L  88.73  HCA  95.41  SMA  1 
-10.52  A/P  90.12  TAL  196.25  TAP  2 
10.55  ETS  309.36  7AE  146.33  ETC 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

369.4 

sc 

412.4 

5S 

127.7 

CRT 

.0534 

CRS 

.9597 

CST 

.9090 

LSA 

547.6 

MSA 

149.1 

SSA 

27.5 

ELI 

533.3 

El2 

140.9 

alf 

40.68 

arrival 

DATE 

APR 

29  1969 

ECC 

.22452 

INC 

1 .4431 

VI 

30.190 

RCA 

94  .40 

APO 

149.06 

V2 

34.900 

7AC 

129.1$ 

ETC 

150.81 

CLP 

-0.53 

OPA 

27.02 

RAP 

35.45 

ECC 

1 .3133 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2082.4 

- 

26.24 

64  .05 

3766.9 

1 .63 

174 .66 

1794.3 

- 

27.31 

43.41 

3530.3 

2.59 

156.74 

1524.0 

- 

30.10 

22.10 

3372.5 

5.04 

143.24 

ORBIT  DETERMINATION  ACCURACY 

ST 

362.5 

SR 

408.7 

SS 

107.2 

CRT 

.0534 

CRS 

.9512 

CST 

.0707 

LSA 

536.0 

MSA 

147.3 

SSA 

30.1 

ELI 

526.2 

EL2 

146.7 

ALF 

49.01 

ARRIVAL 

CATE 

MAY 

1 1969 

ECC 

.21576 

INC 

1 .2743 

VI 

30.190 

RCA 

96.24 

APO 

149.20 

V2 

34.967 

7AC 

129.27 

ETC 

149.59 

CLP 

-10.89 

OPA  28. 27  RAP  35.86  ECC  1 .2960 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


234.97 

229.53 

234.73 

228.94 

233.91 

227.25 


99.16  1 52  18 

62.38  17  50  20 


100.58 


3 15  56 


61.00  19  0 38 


104.47 

57.25 


4 35  38 
19  50  19 


2020.9 
3801  .9 

1735.9 
3562.2 
1472.8 
3398.0 


-25.37 

2.76 

-26.37 

3.66 

-29.01 

6.01 


60 .56 
176.62 
39.32 
158 .49 
18.45 
144 .59 


differential  corrections 

TDE  -.2364  TRA  -.3401  TC3  .8193 

ROE  -.2957  RRA  .1215  RC3  .2757 

FOE  .0879  FRA  -.0422  FC3-2.1504 

BDE  .3706  BRA  .3686  BC3  .8644 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.42  LAP  1.09  LOP  237.66 

RC  54.398  CL  7.10  GP  16.25 

PLANCTOCENTRIC  CONIC 


BAU  .2079 
FAU  .04404 
BSP  2845 
FSP  -423 


VL  26.928  GAL 
VP  37.079  GAP 
7AL  125.06  ZAP 


C3  17.1 09 

VHL  4.136 

DLA  12.01 

RAL  9.74 

RAD  6567.7 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

! 16  13 

2559.88 

-26.18 

64.57 

90.00 

16  19  44 

4439.71 

7.70 

165.43 

100.00 

2 43  41 

2277.81 

-27.33 

43.55 

100.00 

17  34  50 

4197.01 

8.73 

167.03 

110.00 

4 5 45 

2021 .01 

-30.37 

23.15 

110.00 

18  29  23 

4026.58 

11.44 

152.48 

MID-COURSE  EXECUTION  ACCURACY 
SGT  904.0  SGR  492.7  SG3  150.6 
RRT  .4677  RRF  -.5367  RTF  -.7710 
SG6  1030.3  R23  -.0067  R13  -.7923 
SGI  941 ,4  SG2  410.5  THA  17.95 

FLIGHT  TIME  84.00 

OISTANCE  222.857 

-4.43  A7L  08.90  HCA  98.60  SMA  123.63 

-9.72  A7P  90.17  TAL  197.37  TAP  295.97 

20.91  ETS  313.28  7A£  145.38  ETE  17.67 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


232.30 

£27.51 

232.03 

226.95 

231.13 

225.33 


101 .21 
62.67 
102.62 


1 58  53 
17  33  44 
3 21  39 


6J.30  18  44  55 


106.50 


4 39  26 


57.57  19  36  30 


DIFFERENTIAL  CORRECTIONS 
TOE  -.2205  TRA  -.3282  TC3  .8895  BAU  .2170 

ROE  -.2818  RRA  .1253  RC3  .3403  FAU  .04093 

FOE  .0534  FRA  -.0707  FC3-2.4761  BSP  2949 

0OE  .3579  BRA  .3513  BC3  .9524  FSP  -481 


MID-COURSE  EXECUTION  ACCURACY 
SGT  922.4  SGR  513.0  SG3  177.4 
RRT  .5156  RRF  -.5939  RTF  -.7007 
SG6  1055.4  R23  -.1004  R1 3 -.8057 
SGI  969.0  SG2  410.4  THA  19.85 


ST 

351  .4 

SR 

402.0 

5S 

04.0 

CRT 

.8507 

CRS 

.9163 

CST 

.70  74 

LSA 

520.1 

MSA 

145.6 

SSA 

33.1 

ELI 

514.6 

El2 

J 44 . 6 

alf 

49.56 

ARRIVAL 

CATE 

MAY 

3 1969 

ECC 

.20795 

INC 

1 .1037 

VI 

30.190 

RCA 

97.92 

APO 

149.34 

V2 

34.954 

7AC 

129.22 

ETC 

140.34 

CLP 

-13.35 

DPA 

29.50 

RAP 

36.11 

ECC 

1 .2016 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1959.9 

- 

24.36 

56.37 

30  39.7 

3.97 

170.73 

1677.0 

- 

25.31 

35.33 

3597.0 

4.04 

160.41 

1421  .0 

- 

27.01 

14.09 

3426.6 

7.08 

146.10 

ORBIT  DETERMINATION  ACCURACY 

ST 

336.5 

SR 

394.1 

SS 

61  . I 

CRT 

.0447 

CRS 

.7771 

CST 

.5631 

LSA 

500.2 

MSA 

144  .2 

SSA 

36.4 

ELI 

490.3 

EL2 

142.5 

ALF 

50.32 

1599 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  i VOL.  4.  1968-69  > 


LAUNCH  OATE  FEB  8 1989 
HELIOCENTRIC  CONIC 


FLIGHT  TIME  88.00 
DISTANCE  229.549 


ARRIVAL  CATE  hat  5 1969 


RL  147.58 

LAL  .00 

LOL  139.06 

VL  27.062 

GAL  -4.50 

AZL  89.07 

HCA  101 .79 

SMA  124.47 

ECC  .20102 

INC  .9304 

VI 

30.190 

RP  108.45 

LAP  .91 

LOP  240.85 

VP  37.164 

GAP  '8.96 

AZP  90.19 

TAL  198.46 

TAP  300.25 

RCA  99.45 

APO  149.49 

V2 

34.942 

RC  56.186  GL  6.22 

planetocentric  conic 

GP  17.51 

ZAL  126.72 

ZAP  23.50 

ETS  316.50 

ZAE  144.59 

ETE  19.92 

ZAC  128.98 

ETC  147,09 

CLP 

-15.93 

C3  16.576 

VHL  4,047 

DLA  10.50 

RAL  8.65 

RAO  6567.7 

VEL  11.737 

PTH  2,07 

VHP  6.556 

DPA  30.97 

RAP  36.18 

ECC 

1 .2695 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

J 24  25 

2499.44 

-25.31 

60.36 

229.89 

103.15 

2 6 4 

1899.4 

-23.25 

52.30 

90.00 

16  2 53 

4480  .04 

8.95 

187.73 

225.76 

63,02 

17  17  33 

3880.0 

5.26 

181 .00 

1 00.00 

2 50  59 

2220.25 

-26.40 

39.53 

229.59 

104.55 

3 27  59 

1620.3 

-24.15 

31  .45 

100.00 

17  19  0 

4234.46 

9.95 

169.15 

225.22 

61.67 

18  29  35 

3634.5 

6,09 

162.49 

11 0.00 

4 11  5 

1969.61 

-29.32 

19.52 

228.61 

108.41 

4 43  54 

1369.6 

-26.53 

11  .45 

110.00 

18  15  24 

4057.87 

12.58 

154.19 

223.67 

57.95 

19  23  2 

3457.9 

8.26 

147.76 

differential  CORRECTIONS 


MIC-COURSE  EXECUTION  ACCURACY 


ORBIT,  QE TERM I NAT ION  ACCURACT 


TOE 

-.2034 

TRA 

-.3 100 

TC3 

.9521 

BAU 

.2274 

SOf- 

935.9  SGR 

539.3 

SG3 

198*2 

ST 

318.5 

SR 

382.3 

ss 

49.2 

ROC 

-.2670 

RRA 

.1300 

RC3 

.4151 

FAU 

.05346 

RRT 

.5630  RRF 

-.6515 

RTF 

-.7875 

CRT 

.8344 

CRS 

.2746 

CST 

-.0372 

FOE 

.0104 

FRA 

-.1183 

FC3-2.8260 

BSP 

3044 

SGB 

1080.2  R23 

-.1156 

R13 

-.8187 

LSA 

477,4 

MSA 

143.2 

SSA 

40.1 

BOE 

.5357 

BRA 

.3362 

BC3  1.0386 

FSP 

-545 

SGI 

995.6  SG2 

419.0 

THA 

22.08 

Eli 

477.3 

EL2 

140.6 

ALF 

51  .21 

tAUNCH  DATE  FEB  8 1969 


FLIGHT  TIME  88.00 


ARRIVAL  DATE  MAT  7 1969 


HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOt  139.06 

RP  108.49  LAP  .73  LOP  244 .03 

RC  58.051  Gt  5.15  GP  18.91 

planetocentric  CONIC 

C3  15,766  VHL  3.971  OLA  8.93  RAL 

LNCH  AZM TH  LNCH  TIME 
90.00  1 33  13 

90.00  15  46  29 

100.00  2 58  55 

100.00  17  3 29 

110.00  4 17  5 

110.00  18  1 48 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1830  TRA  -.2918  TC3  1.0085 
ROE  -.2503  RRA  .1359  RC3  .5015 
FOE  -.0452  FRA  -.1624  FC3-3. 21 12 
80E  .3101  BRA  .3219  0C3  1.1263 


DISTANCE  236,223 

VL  27.181  Gik  -4,56  AZL  89.25  HCA  104.97  SMA  125.23  ECC  .19490  INC  .7532  VI  30.190 

VP  37.239  GAP  -8.23  AZP  90.19  TAL  199.53  TAP  X4.J01fCA~l00.82  APO  149*63  V2  34.929 

2AL  128.28  ZAP  26,31  ETS  319.19  7 AC  143.95  ETE  22.4 2 ZAC  128.51  ETC  145.85  ClP  -18.64 

7.70  RAO  6567,6  VEL  11,711  PTH  2.06  VHP  6.191  DPA 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

2439.60 

-24,32 

56.26 

227.74 

104.98 

2 13  53 

1839.6 

-22.02 

48.34 

4522.61 

10.26 

190.18 

224.27 

63.46 

17  1 52 

3922,6 

6.61 

183.40 

2163.21 

-25 . 37 

35.60 

227,42 

106.36 

3 34  58 

1563.2 

-22.88 

27.69 

4274 .23 

J 1 .23 

171.41 

223.76 

62.11 

18  14  43 

3674.2 

7,41 

164 .70 

1918.82 

-28.17 

15.99 

226.38 

110.21 

4 49  3 

1318.6 

-25.16 

8.12 

4091.58 

13.79 

156.05 

222.26 

58.41 

19  10  0 

3491 .6 

9.51 

149.56 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .2 374  SGT  944,9  SGR  573.1  SG3  221 .4 

FAU  .05848  RRT  .6088  RRF  -.7077  RTF  -.7948 

BSP  3182  SOB  1105.1  R23  -.1294  R13  -.8334 

FSP  -620  SGI  1022.1  SG2  420.3  THA  24.72 


ORBIT  DETERMINATION  ACCURACT 


ST 

CRT 

L5A 

ELI 


294.4  SR 
.8167  CRS 

450.4  MSA 
449.0  EL2 


366.2  5S 
-.4077  CST 

142.6  SSA 

138.6  ALF 


65.9 

.6751 

44.3 

52.54 


LAUNCH  DATE  F£B  8 1969 


FLIGHT  TIME  90.00 


ARRIVAL  CATE  MAT  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  242.876 


RL  147.58 

LAL  .00 

LOL  139.06 

VL  27.288 

GAL  -4/62 

AZL  89.43 

HCA  108.18 

SMA  125.91 

ECC  , 1 H950 

INC  .5707 

VI 

30 . 1 90 

RP  108.53 

LAP  .54 

LOP  247.21 

VP  37.305 

GAP  -7.53 

AZP  90.18 

TAL  200.54 

TAP  308.70 

RCA  102.05 

APO  149.77 

V2 

34 .93  7 

RC  59.985  GL  3.98 

PLANETOCENTRIC  CONIC 

GP  20.47 

ZAL  129.72 

ZAP  29.34 

ETS  321.48 

ZAE  143.43 

ETE  25.22 

ZAC  127.80 

ETC  144,66 

CLP 

-21  .49 

C3  15.260 

VHL  3.906 

OLA  7.31 

RAL  6.90 

RAD  6567.6 

VEL  11,689 

PTH  2.06 

VHP  5.854 

OP A 34.00 

RAP  35.66 

ECC 

1 .251  1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 42  41 

2380.30 

-23.21 

52.26 

225.87 

106.69 

2 22  21 

1780.3 

-20.71 

44 .48 

90.00 

15’SO  36 

4567.19 

11.60 

192.77 

223.08 

63.99 

16  46  43 

3967.2 

8.01 

J 85 . 93 

100.00 

3 7 52 

2106.64 

-24.23 

31.79 

225.52 

108.06 

3 42  38 

1506,6 

-21 .53 

24.03 

100.00 

16  48  27 

4316.08 

12.55 

173.81 

222.57 

62.65 

18  0 23 

3716.1 

8.79 

167.05 

110.00 

4 23  47 

1868.01 

-26.93 

12.58 

224.43 

111.89 

4 54  55 

1288.0 

-23.72 

4 .89 

110.00 

17  48  41 

4127.47 

15.06 

1 58 .05 

221.13 

58.95 

18  57  28 

3527,5 

10.84 

151  .50 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1642  TRA  -.2783  TC3  1 .0473 
ROE  -.2318  RRA  .1423  RC3  .5996 
FOE  -.1101  FRA  -.2059  FC3-3.6229 
BOE  .2841  BRA  .3126  8C3  1 .2068 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 


BAU  .2462 
FAU  .06386 
BSP  3269 
FSP  -699 


RL 

147 

.58 

LAL 

.00 

La 

139, 

.06 

VL 

27. 

380 

GAL 

RP 

108 

.57 

LAP 

.36 

LOP 

250, 

,39 

VP 

37. 

362 

GAP 

RC 

61 .981 

GL 

2.70 

GP 

22. 

,19 

ZAL 

131 

.03 

ZAP 

PLANETOCENTRIC  CONIC 
C3  14.842  VHL  3.853  OLA  5.65 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  1 52  51  2321.35 

90.00  15  15  14  4613.71 

100.00  3 16  52  2050.38 

100.00  16  33  55  4359.92 

110.00  4 31  14  1817.66 

110.00  17  36  2 4165.41 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1445  TRA  -.2671  TC3  1 .0706 
ROE  -.2104  RRA  .J497  RC3  .7112 
FOE  -.1893  FRA  -.2506  FC3-4 ,0607 
BOE  .2553  BRA  ,3062  BC3  1 .2853 


RAL  6,25 
INJ  LA 
-22»0l 
12.97 
-22.99 
13.91 
-25.61 
16.38 

BAU  .2550 
FAU  .06962 
BSP  3359 
FSP  -785 


MID-COURSE  EXECUTION  ACCURACY 
SGT  947,0  SGR  616.0  SG3  246.4 
RRT  ,6490  RRF  -.7602  RTF  -.7968 
SG6  1129,7  R23  -.1460  RJ3  -.8460 
SGI  1047.2  SG2  423.8  THA  27.83 

FLIGHT  TIME  92.00 

DISTANCE  249.507 

-4.68  AZL  89.62  HCA  111.33  SMA  1 
-6.86  AZP  90.14  TAL  201.50  TAP  3 
32.59  ETS  323,49  ZA£  143.01  ETE 


RAO  6567.6  VEL  11.672  PTH  2.05  VHP  5.546 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


48.36 

195.49 

28.07 

176.36 

9.26 

160.20 


224  .28 
222.13 
223.91 
221.88 
222.77 
220.26 


108.28 

64.61 

109.65 

63.27 

113.45 

59.57 


2 31  33 

16  32  8 

3 51  3 

17  46  34 

5 1 31 

18  45  28 


ST 

271 .7 

SR 

346.1 

SS 

103.2 

CRT 

.7914 

CRS 

-.6790 

CST 

-.8672 

LSA 

426.0 

MSA 

i'43.1 

SSA 

48,5 

ELI 

418.0 

El2 

137.6 

ALF 

53.58 

ARRIVAL 

DATE 

MAT 

11  !96£ 

ECC 

.18478 

INC 

.3814 

VI 

30.190 

RCA 

103.15 

APO 

149-91 

V2 

34 . 906 

ZAC 

126.84 

ETC 

143.54 

CLP 

-24.51 

DPA 

35,64 

RAP 

35.01 

ECC 

I .2443 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

J 

[721  .4 

- 

19.31 

40.73 

4013.7 

1450.4 
3759.9 

1217.7 

3565.4 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  94 J ,3  SGR  669.5  SG3  273,3 
RRT  .6823  RR:  -.8074  RTF  -.7962 
SGB  1155.1  R23  -.1610  R13  -.8594 
SGI  1072.2  SG2  429.7  THA  31.51 


9.45 
-20. JO 
10.21 
-22.22 
12.22 


188.59 
20.46 
169.52 
1 .75 
153.57 


ORBIT  DETERMINATION  ACCURACY 


ST 

247.3 

SR 

320.4 

SS 

152.0 

CRT 

.7525 

CRS 

-.7770 

CST 

-.9130 

LSA 

404.3 

MSA 

144. J 

SSA 

52,4 

ELI 

380.9 

El2 

137.0 

ALF 

54.60 

1800 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE!  FEB  0 1969 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  .00  LOL  139.06  VI  27.463  CAL 

RP  108.60  LAP  .17  LOP  253.57  VP  37.412  CAP 

RC  64.032  CL  1.33  CP  24.09  ZAL  132.20  ZAP 

planetocentric  CONIC 

C3  14.501  VHL  3.800  DLA  3.9}  RAL  5.76 

LNCH  AZMTH  lnch  time  l-i  timt  inj  LAT 

90.00  2 3 50  2262.49  -20.70 

90.00  15  0 22  4662.23  14.37 

100.00  3 27  1 1994.10  -21.66 

100.00  16  19  52  4405.70  15.29 

110.00  4 39  29  1767.37  -24.21 

110.00  17  23  53  4205.36  17.74 

DIFFERENTIAL  corrections 

TOE  -.1257  TRA  t .2594  TC3  1 .0746  BAU  .2641 

ROE  -.1854  RRA  .1575  RC3  .8372  FAU  .07566 

FOE  -.2825  FRA  -.2931  FC3-4.5167  BSP  3446 

EJOE  .2240  BRA  .3035  0C3  1.3622  PSP  -876 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 

RL  147.58  LAL  .00  LOL  139.06  VL  27.535  CAL 

RP  108.64  LAP  -.02  LOP  256.74  VP  37.455  GAP 

RC  56.131  GL  -.17  CP  26.18  ZAL  133.21  ZAP 

PLANE TOCENTRIC  CONIC 

C3  14.227  VHL  3.772  OLA  2.17  RAL  5.43 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 15  43  2203.35  -19.29  40.77 

90.00  14  45  54  4712.93  15.79  201.42 

100.00  3 30  .4  1937.72  -20.23  20.04 

100.00  16  6 14  4453.80  16.70  181.93 

110.00  4 40  38  1716.86  -22.73  2.86 

110.00  17  12  10  4247.41  19.15  164.95 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1062  TRA  -.2533  TC3  1.0613  BAU  .2747 

ROE  -.1553  RRA  .f662  RC3  .9795  FAU  .08194 

FOE  -.3946  FRA  -.3350  FC3-4.9858  BSP  3585 

BOE  .1881  BRA  .3030  BC3  1.4442  FSP  -97 8 


FLIGHT  time  94.00 
DISTANCE  256.115 

-4.72  AZL  89.82  MCA  114.51  SMA  127.07 
-6.22  AZP  90.08  TAL  202.39  TAP  316.90 
36.08  ETS  325.31  ZAE  142.63  ETE  31.94 


RAO  6567.6  VEL  11.657  PTH  2.05  VHP  5.267 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
44.54  222.96  109.76  2 41  32 

198.37  221.48  65.34  1618  4 

24.42  222.50  111.12  4 0 15 

179.06  221.03  64.00  J7  33  17 

6.03  221 .40  114.90  5 8 57 

162.50  219.68  60.29  18  33  58 

MIC-COURSE  EXECUTION  ACCURACY 
SOT  926.6  SCR  735.4  SG3  301.9 
RRT  .7069  RRF  -.0483  RTF  -.7913 
SOB  1183.0  R23  -.1729  R13  -.8736 
SCI  1090.6  SC2  438.7  THA  35.07 


FLIGHT  TIME  96.00 
01  STANCE  262.697 

-4.76  AZL  90.02  MCA  117.69  SMA  127.56 
-5.61  AZP  89.99  TAL  203.19  TAP  320.88 
39.80  ETS  327.04  ZAE  142.24  ETE  35.94 


RAO  6567.6  VEL  11.645  PTH  2.04  VHP  5.017 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  CATE  MAY  13  1969 


ECC  .10065  INC  .1041  VI  30.190 
RCA  104.12  APO  150.03  V2  34.094 
ZAC  125.60  ETC  142.54  ClP  -27.71 

OPA  37.30  RAP  34.03  ECC  1 .2387 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1662.5 

4062.2 

1394.2 
3005.0 

1167.4 

3605.4 


-17.02 

10.92 

-10.59 

11.67 

-20.65 

13.66 


37.05 
191 .39 
16.97 
1 72 . 1 4 
350.69 
155.77 


ORBIT  DETERMINATION  A CCURACY 


221.92 
221 .12 
22|.53 
220.68 
220.31 
219.37 


111.14 

66.18 

112.49 

64.04 

116.25 

61.13 


2 52  26 

16  4 27 

4 10  22 

17  20  28 

5 17  15 

18  22  58 


LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  139.06 

RP  108.67  LAP  -.21  LOP  259.92 

RC  68.274  GL  -1.70  CP  20.47 

plane tocentric  conic 

C3  14.013  VHL  3.743  OLA  .35  RAL  5.29 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 28  39  2143.48  -17.78 

90.00  14  31  40  4766.12  17.22 

100.00  3 50  9 1880.50  -18.70 

100.00  15  52  59  4504.25  18.14 

110.00  4 58  46  1665.81  -21.15 

110.00  1 7'  0 52  4291.79  20.58 

DIFFERENTIAL  CORRECTIONS 

TOE  -.0907  TRA  -.2530  TC3  1.0104  BAU  .2050 

ROE  -.1199  RRA  .1742  RC3  1.1359  FAU  .08803 

FOE  -.5200  FRA  -.3667  FC3-5.4383  BSP  3697 

BOE  .1504  BRA  .3072  BC3  1.5256  FSP  -1076 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC. 

RL  147.58  LAL  .00  LOL  139.06 
RP  108.70  LAP  -.40  LOP  263.09 
RC  70.456  GL  -3.54  GP  30.95 
PLANE TOCENTRIC  CONIC 

C3  13.855  VHL  3.722  OLA  -1.55  RAL  5.32 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 42  49  2082.30  -16.15 

90.00  14  17  54  4022.32  10.67 

100.00  4 3 27  1022.23  -17.06 

100.00  15  39  58  4557.62  19.59 

110.00  5 10  2 1613.78  -19.49 

110.00  16  49  52  4338.84  22.05 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0704  TRA  -.2563  TC3  .9405  BAU  .2991 
ROE  -.0774  RRA  .1816  RC3  1.3060  FAU  .09376 
FOE  -.6610  FRA  -.3009  FC3-5.0507  BSP  3043 
BCE  .1102  BRA  .3141  BC3  1.6147  FSP  -1172 


MID-COURSE  EXECUTION  ACCURACY 
SGT  903.0  SCR  815.8  SG3  332.0 
RRT  .7227  RRF  -.8826  RTF  -.7035 
SOB  1216.9  R23  -.1761  R13  -.8901 
SCI  1130.5  SC2  450.4  THA  40.99 

flight  time  90.00 


ST 

223.9 

SR 

288.6 

SS 

207.9 

CRT 

.6944 

CRS 

-.8125 

CST 

-.9127 

LSA 

390.6 

MSA 

145.2 

SSA 

55.3 

ELI 

338.5 

EL2 

137.4 

ALF 

55.1  3 

arrival 

DATE 

MAY 

15  1969 

ECC 

. 1 7706 

INC 

.0198 

VI 

30.190 

RCA 

104.97 

APO 

150.14 

V2 

34 .803 

ZAC 

124.07 

ETC 

141 .67 

ClP 

-31 .12 

OPA 

39.20 

RAP 

32.69 

ECC 

I .2341 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1603.3 

- 

16.25 

33.42 

4112.9 

12.44 

194.34 

1337.7 

- 

17.01 

13.53 

3853.0 

13.18 

174 .91 

1116.9 

- 

19.01 

355.69 

3647.4 

15.15 

158.12 

ORBIT  DETERMINATION  ACCURACY 

ST 

199.8 

SR 

248.7 

SS 

272.6 

CRT 

. 5998 

CRS 

-.8139 

CST 

- .8003 

LSA 

389.6 

MSA 

145. 3 

SSA 

56.7 

ELI 

287.5 

El2 

138.3 

AlF 

55.10 

DISTANCE  269.254 

VL  27.597  GAL  -4.79  AZL  90.24  HCA  120.86  SMA  127.90 

VP  37.491  GAP  -5.02  A7P  89.88  TAL  203.90  TAP  324.76 

ZAL  134.04  ZAP  43.75  ETS  320.75  ZAE  141.70  ETE  40.41 

RAO  6567.6  VEL  11.636  PTH  2.04  VHP  4.000 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  CATE  MAT  17  1969 


ECC  .17395  INC  .^425  VI  30 . 1 90 
RCA  105.72  APO  150.24  v2  34.873 
ZAC  122.24  ETC  140.98  CLP  -34,74 

OPA  41.10  RAP  30.95  ECC  1 .2306 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


37.03 

204.66 

17.20 

184.99 

359.73 

167,59 


221  .18 
221 .05 
220.76 
220.63 
219.51 
219.36 


112.41 

67.17 

113.75 

65.82 

117.50 

62.09 


3 4 23 

15  5l  14 

4 21  30 

17  8 3 

5 26  32 

18  12  23 


1543.5 
4166.1 

1280.6 
3904.3 
1065.8 
3691  .8 


-14.59 

13.98 

-15.33 

14.72 

-17.30 

16.69 


29.81 

197.48 

10.11 

177.86 

352.72 

160.64 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  866.4  SCR  909.9  SC 3 361.7 

RRT  .7238  RRF  -.909$  RTF  -.7655 
SGB  1256.4  R23  -.1731  R13  -.9066 
SCI  '1166.7  SC2  466.2  THA  46.94 

FLIGHT  TIME  100.00 


DISTANCE  275.784 

VL  27.651  GAL  -4.81  AZL  90.40  HCA  124.03  SMA  120.35 

VP  37,521  GAP  -4.46  AZP  89.73  TAL  204.52  TAP  328.55 

47.92  £T$  330.51  ZAE  141.17  ETE  45.35 


ORBIT  DETERMINATION  ACCURACY 


ST 

102.5 

SR 

201  .0 

SS 

341  .2 

CRT 

.4553 

CRS 

-.7799 

CST 

-.8470 

LSA 

408.3 

MSA 

143.7 

SSA 

55.8 

Eli 

232.8 

EL2 

140.0 

alf 

51  .25 

ZAL  134.68  ZAP 


RAD  6567.5  VEL  11.629  PTH  2.04  VHP  4.616 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


33.28 

208.15 

13.72 

188.28 

356.61 

170.45 


220.72 

221 .29 

220.29 
220.88 
219.00 
219.66 


113.58 

68.32 

114.92 

66.96 

118.66 

63.20 


3 17  32 

15  38  16 

4 33  49 

16  55  55 

5 36  56 
10  2 11 


ARRIVAL  OATE  MAY  19  1 969 


ECC  .17126  INC  .4773  VI  30.190 
RCA  106.37  APO  150.33  V2  34.862 
ZAC  120.13  ETC  140.51  ClP  -38. 61 

OPA  43.06  RAP  28.75  ECC  1.2280 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1482.3 
4222 • 3 
1222.2 
3957.6 
1013.8 
3730.0 


-12.83 

15.56 

-13.56 

16.31 

-15.51 

18.28 


26.18 
200.05 
6.68 
181 .03 
349.75 
163.35 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  017.8  SGR  1019.2  SG3  390.4 
RRT  .7090  RRF  -.9313  RTF  -.7361 
SGB  1306.8  R23  -.1588  R13  -.9239 
SGI  1213.7  SG2  484.3  THA  53.69 


ORBIT  DETERMINATION  ACCURACY 


ST 

170.3 

SR 

140.7 

SS 

415.0 

CRT 

.2001 

CRS 

-.6617 

CST 

-.7960 

LSA 

448.0 

MSA 

140.0 

SSA 

52.5 

ELI 

170.0 

EL2 

139.4 

alf 

27.04 

160'! 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FE6  8 1969 

HELIOCENTRIC  CONIC 
«L  147.58  LAL  .00  L0<_  339.06 

RP  108. 73  LAP  -.50  LOP  266.26 

PC  72.67?  GL  -5.44  GP  33. 62 

planetocentric  CONIC 

C3  13.753  VHL  3.700  ClA  -3.53 

LNCH  TIME  L-I  TIME 
2 50  21 

14  4 2 

4 30  9 

1 5 21  2 

5 22  36 

16-39  4 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0697  TRa  -.2622  TC3  .0523 
ROE  -.0259  RRA  .1070  RC3  1 .4921 
FOE  -.0207  FRA  -.3997  FC3-6.2276 
60E  .0743  BRA  .3225  6C3  3 .7104 

LAUNCH  DATE  FE8  8 1969 

HELIOCENTRIC  CONIC 


FLIGHT  TIME  102.00 


arrival  CATE  mat  21  1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


2019.12 

4882.24 
1762.04 
4614.55 

1560.25 
4309.1  1 


VL  27.696 
VP  37.545 
7AL  135.31 

RAl  5.54 
INJ  LAT 
-14.40 
20.14 
-15.30 
23  .07 
-17.71 
23.56 

0AU  .3159 
FAU  .09693 
6SP  4067 
FSP  -1260 


DISTANCE  282.288 

GAl  -4.03  A7L  90.73  HCA  127.20  SMA  120.66  ECC  .J6096  INC  .7301  VI  30 . 1 90 

CAP  -3.92  A7P  89.56  TAl  205 .04  TAP  332.23  RCA  106.92  APO  150.40  V2  34.853 

7AP  52.28  ETS  332.41  7AE  WO. 34  ETE  50.72  7AC  117.73  ETC  140.29  ClP  -42.72 


26.05  ECC  I .2263 


RAC  6567.5  VEL  31.625  PTH  2.04  VHP  4.467  OPA  45.06  RAP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
29.47  220.57  1J4.65  3 32  6 1419.1  -10.95  22.49 

211.94  221.85  69.66  15  25  25  4 202.2  17.19  204 . 50 

10.12  220.12  116.00  44731  1162.0  -13.68  3.20 

191.07  221.46  60.29  164357  4014.6  37.94  184.47 

353.40  210.00  119.73  5 40  37  960.3  -13.62  346.76 

173.57  220.29  64.49  17  52  13  3709.1  19.93  166.31 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  750.9  SGR  1144,9  SG3  4J7.3 
RRT  .6743  RRF  -.9470  RTF  -.6909 
SG6  1373.6  R23  -.1327  RJ3  - .94 j j 
SGI  1270.7  SG2  501.0  THA  61.04 

flight  time  104.00 

DISTANCE  200.764 


ORB I T DETERMINATION  ACCURACY 


RL  147.50 

LAL  .00 

LOt  139.06 

VL  27.734 

GAL  -4 .03 

AIL  91 .01 

HCA  130.36 

SMA 

128.92 

RP  106.76 

LAP  -.77 

LOP  269.42 

VP  37.565 

GAP  -3.40 

A IP  89. 35 

TAL  205.45 

TAP 

335.03 

RC  74.919  Gl  -7.52 
planetocentric  conic 

GP  36.46 

7AL  135.32 

IAP  56.81 

ETS  334.50 

IAE  139.22 

ETE 

56.43 

C3  13.700 

VHL  3 . 702 

OLA  -5.62 

RAL  5 . 96 

RAC  6567.5 

VEL  11.623 

PTH  2.04 

VHP 

4.355 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

3 15  5 1 

3953.00 

-12.49 

25.56 

220.74 

115.62 

3 

40  24 

90.00 

13  50  0 

4946.86 

21  .61 

216.10 

222.77 

7i  .24 

15 

12  27 

100.00 

4 34  32 

1699.24 

-13.39 

6.44 

220.28 

116.98 

5 

2 52 

100.00 

15  14  0 

4675.93 

22.56 

195.01 

222.40 

69.85 

16 

31  56 

110.00 

5 36  42 

1504.62 

-15.80 

350.30 

218.91 

120.71 

6 

1 47 

110.00  16  20  20  4443,32 

differential  corrections 

25.11 

177.03  221.27  66.01  17 

MID-COURSE  EXECUTION  ACCURACY 

42  23 

ST 

3 63.7 

SR 

101 .5 

SS 

497.5 

CRT 

-.3424 

CRS 

-.2283 

CST 

-.7419 

LSA 

513.1 

MSA 

137,9 

SSA 

47.3 

ELI 

169.0 

El2 

92.4 

ALF 

162.69 

arrival 

CATE 

MAT 

23  1969 

ECC 

.16699 

INC 

1 .0050 

VI 

30 . 1 90 

RCA 

107.39 

A PO 

150.45 

V2 

34 .044 

7AC 

115.07 

ETC 

1 40. 34 

CLP 

-47.10 

OPA 

4 7.07 

RAP 

22.82 

ECC 

J .2256 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

J 

[353.1 

-0.94 

10.60 

4346.9 
1099.2 

4075.9 
904.6 

304  3 . 3 


18.05 
-9.67 
19.63 
-11 .61 
23  .65 


208 . 52 
359.63 
180.26 
343.70 
369-58 


TOE  -.0695  TRA  -.2733  TC3  .7193  8AU  .3354 

ROE  .0340  RRA  .1901  RC3  3.6020  FAU  .10280 

FOE  -.9064  FRA  -.3090  FC3-6.4923  BSP  4308 

BDE  .0777  BRA  .3329  BC3  1 .0301  FSP  -a  343 


ORBIT  CETERMINA TION  ACCURACY 


SGT  609.0  SGR  1281.0  SG3  430.9  ST  167.5  SR 

RRT  .6020  RRF  -.9600  RTF  -.6105  CRT  -.0930  CRS 

SG8  1455.6  R23  -.1002  R 13  -.9557  LSA  597.9  MSA 

5GJ  1359.9  SG2  519.2  THA  60. 8J  ELI  196.0  EL2 


110.3  SS 
.6090  CST 

136.3  SSA 


581.0 
- .7j49 
4j.3 


42.4  ALF  347.07 


LAUNCH  GATE  FE8  8 1969 

HELIOCENTRIC  CONIC 
Rl  147.50  LAL  .00  LOL  139.06 

RP  100.78  LAP  95  LOP  212.59 

RC  77.194  GL  -9.80  GP  39.45 

PLANETOCCNTRK  CONK 
C3  13.729  VHL  3.705  OLA  -7.03 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 35  25  1803.11 

90.00  13  35  29  5017.49 

100.00  4 53  0 1632.07 

100.00  15  0 36  4742.97 

110.00  5 52  37  1446.15 

11 0.00  16  17  27  4502.45 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0704  TRA  -.2072  TC3  .5537 

ROE  .1068  RRA  .1074  RC3  1.0739 

FOE-1.1571  FRA  -.3569  FC3-6.6269 

BOE  -1325  BRA  .3430  BC3  1 .9540 

LAUNCH  CATE  FEB  0 1969 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  .00  LOL  139.06 

RP  100.81  LAP  -J.13  LOP  275.76 

RC  79.493  GL  -12.32  GP  42-56 

planetocentric  CONIC 


flight  time  106.00 


ARRIVAL  cate  MAV  25  1969 


VL  27.764 
VP  37.580 
?AL  135.27 

RAL  6.60 
INJ  LAT 
-10.39 
23.00 
-11  .31 
24  .07 
-13.74 
26.69 

BAU  .3506 
FAU  .10509 
BSP  46 10 

FSP  -1398 


DISTANCE  295.214 

GAL  -4.02  A?L  91.31  HCA  133.52  SMA  129.13  ECC  .16531  INC  1.3066  VI  30 . 1 90 
GAP  -2.90  A7P  09.10  TAL  205.76  TAP  339.28  RCA  107.79  APO  150.40  V2  34.035 
7AP  61.43  ET§  336.06  7AE  137.75  ETE  62.38  ZAC  112.18  ETC  140.70  CLP  -51.74 


RAO  6567.5 
INJ  LONG 
21  .49 
220.76 
2.61 
200.23 
347.02 
100.90 


VEL  11.624 
INJ  RT  ASC 
221 .28 
224.08 
220.80 
223,73 
219.38 
222.66 


PTH  2.04 
INJ  A7MTH 
116.49 
73.12 
11 7.85 
71  .71 
121 .61 
67.00 


VL  27.709 
VP  37.590 
7AL  134.95 


GAL 

GAP 

7AP 


MIO-CCXJRSE  EXECUTION  ACCURACV 
SGT  619,7  SGR  1420.7  $G3  454. J 

RRT  .4727  RRF  -.96 91  RTF  -.4753 
SGB  1557.3  R23  -.0644  R13  -.9672 
SGI  1463.2  SG2  533.2  THA  76.60 

flight  time  100.00 

DISTANCE  301.636 


66.10  ETS  339.54  7A£  135.68  ETE 


VHP  4,285 
INJ  TIME 
4 6 40 

59  6 

20  12 

16  19  39 
6 16  44 

17  32  30 


14 

5 


OPA  49.04  RAP 
PO  CST  TIM  INJ 
1283.1 

4417.5 
1032.9 
4143.0 

846.1 

3902 . 5 


19.05  ECC  1.2259 
2 LAT  INJ  2 LONG 
14,70 


-6.75 
20.5  5 
-7.50 
21  .34 
-9.46 
23.44 


213.00 
355 .90 
192 . 49 
340.53 
1 73.24 


ORBIT  DETERMINATION  ACCURACY 


C3  13.029 

VHL 

3 

.739 

OLA  -10.20 

RAL  7.46 

RAD  6567.5 

VEL  11 .628 

PTH  2.04 

VHP 

4 

,25f 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

3 

57 

42 

1007,01 

-0.00 

17.17 

222.24 

117.23 

4 

27 

50 

90.00 

13 

20 

4 

5095.97 

24.53 

226.05 

225.83 

75.39 

14 

45 

0 

100.00 

5 

14 

0 

1561 .70 

-9.02 

358.57 

223 .73 

110.62 

5 

40 

1 

100.00 

14 

46 

28 

4817.32 

25.56 

205.24 

225.52 

73.95 

16 

6 

45 

110.00 

6 

10 

45 

1303.95 

-11.50 

343.60 

220.25 

122.42 

6 

33 

49 

110.00 

16 

6 

12 

4567.03 

28.29 

185.30 

224 . 52 

69.97 

17 

22 

20 

ST 

181  .5 

SR 

391  .6 

SS 

667.5 

CRT 

-.9005 

CRS 

.91  55 

CST 

-.7260 

LSA 

703.9 

M5A 

1 36.2 

SSA 

35.0 

ELI 

257.3 

EL2 

50  .0 

ALF 

1 33.28 

ARRIVAL 

cate: 

MA  Y 

27  1969 

ECC 

.16389 

INC 

1.6416 

VJ 

30 . 1 90 

RCA 

100. 11 

APO 

150.50 

V2 

34  .027 

7AC 

109.13 

ETC 

141.37 

CLP 

-56.63 

OPA 

50.95 

RAP 

34.73 

ECC 

3 .2276 

PO 

CST  TIM 

INJ 

2 LAT 

INJ" 

2 LONG 

1207.0 

-4.36 

10.46 

4496.0 
961 .7 

4217.3 

703.9 

3967.0 


22.29 
-5,13 
23.11 
-7.14 

25.30 


210.10 
351 .94 
197.30 
337.22 
177.40 


DIFFERENTIAL 

• CORRECTIONS 

MIO- 

•COURSE 

EXECUTION  ACCURACY 

-w  ^ ^ v t m V'  L-  > » -'U  A * ' * *■  !_/ 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0984 

TRA 

-.3016 

TC3  .3597 

BAU 

.3066 

SGT 

563.4 

SGR  1585.6 

SG3  462.4 

ST 

207.6 

SR 

332.5 

ss  750.1 

RDE  .1930 

RRA 

.1797 

RC3  2.0597 

FAU 

.10566 

RRT 

.2596 

RRF  -.9760 

RTF  -.2579 

CRT 

-.8733 

CRS 

.9762 

CST  -.77)6 

FOE-1 .3300 

FRA 

-.3079 

FC3-6.6I50 

BSP 

5023 

SGB 

1682.0 

R23  -.0299 

R13  -.9755 

L5A 

034  .2 

MSA 

137.0 

SSA  29.2 

BOE  .2366 

BRA 

.3530 

BC3  2.0909 

FSP 

-1438 

SCI 

1593.2 

S02  541.5 

THA  04.04 

elj 

365.1 

El2 

86.6 

ALF  122.J5 

1602 


lil  lilililb  J 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  FEB  8 1 969 


flight  time  110.00 


ARRIVAL  CATE  HA  * Z9  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.58 

LAL 

.00 

LOL 

139 

.06 

VL 

27.807 

GAL 

RP 

108 

.83 

LAP 

-1  .30 

LOP 

278 

.92 

VP 

37.597 

GAP 

RC 

81  . 

813 

GL 

-15.10 

GP 

45 

.75 

ZAL 

134.32 

ZAP 

DISTANCE  308 .030 

-4.78  AZL  92.02  HC A 139.84  SMA  129.43  ECC  .16270  INC  2.0181  VI  30.190 
-1.96  A7P  88.46  TAL  206.06  TAP  345.90  RCA  J08.37  APO  150.49  V2  34.820 
70.72  ETS  342.59  ZAE  133.62  ETE  74.46  ZAC  105.95  ETC  142.36  CLP  -61.76 


planetocentric  conic 
C3  14.030  VHL  3.746  DlA  -12.76  RAL 


8.57  RAO  6567.6  VEL  11.637  PTH  2.04  VHP  4.278  OPA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ.  TIME 

PO  CST  TIM 

90.00 

4 23  29 

1725.31 

-5.40 

12.50 

223.68 

117.03 

4 52  14 

1125.3 

90.00 

13  3 11 

5184.80 

25.92 

232.19 

228.11 

70.17 

14  29  36 

4584.8 

100.00 

5 38  14 

1484.14 

-6.46 

354.23 

223.15 

119.25 

6 2 58 

884.1 

100.00 

14  31  7 

4901 .21 

27.01 

211 .06 

227.84 

76.68 

15  52  49 

4301  .2 

110.00 

6 31  37 

1316.93 

-9.03 

339.98 

221.58 

123.11 

6 53  34 

716.9 

110.00 

15  54  13 

4641  .10 

29.90 

190.41 

226.93 

72.60 

17  11  34 

4041 .2 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1  354  TRA  '-.3172  TC3  .1344 

ROE  .2922  RRA  .1614  RC3  2.2190 

FOE-1.4901  FRA  -.2313  FC3-6.4046 

BOE  .3220  BRA  .3559  BC3  2.2231 

LAUNCH  DATE  FEB  8 196$ 

HELIOCENTRIC  CONIC 


BAU  .41 70 
FAU  .10379 
BSP  5462 
FSP  -1437 


RL 

147 

.50 

LAL 

.00 

LOL 

139.06 

VL 

27.620 

GAL 

RP 

108 

.85 

LAP 

-1  .47 

LOP 

282.06 

VP 

37.600 

GAP 

RC 

84. 

153 

GL 

-18.20 

GP 

49.00 

ZAL 

133.34 

ZAP 

MIC-COUffSE  EXECUTION  ACCURACY 
SOT  548*3  SCR  1739.8  SO 3 460.0 

RRT  -.0536  RffF  -.9809  RTF  .0580 
SOB  1824.2  R23  .0003  R13  -.9809 

SCI  1740.1  SC2  547,4  THA  91  .07 

FLIGHT  TIME  112.00 

DISTANCE  314.398 

-4.75  AZL  92.45  HCA  143.00  SMA  129.52 

-1.52  AZP  88.05  TAL  206.05  TAP  34^.05 

75.21  ETS  346.03  ZAE  130.98  ETE  80.36 


52.75  RAP  9.89  ECC  1 .2309 
INJ  2 LAT  INJ  2 LONG 
-1.71  5.84 

24.02  224.03 

-2.52  347.67 

24.91  202.89 

-4.6 0 333.68 

27.23  182.24 

ORBIT  DETERMINATION  ACCURACY 


PLANETOCENTRIC  CONIC 
C3  14.366  VHL  3.790  DLA  -15 


55  RAL  9.97  RAD  6567.6  VEL  11.651  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

4 53  55 

1632.83 

-2.52 

7.32 

225.74 

118.21 

90.00 

12  43  55 

5267.76 

27.15 

239.47 

230.99 

81  .62 

100.00 

6 6 43 

1397.93 

-3.57 

349.46 

225.16 

119.70 

1 00.00 

14  13  48 

4997 .89 

28.34 

217.93 

230.77 

80.07 

110.00 

6 55  58 

1243.69 

-6.28 

336.09 

223.46 

123.67 

110.00 

15  41  3 

4724.90 

31  .45 

196.44 

230.01 

75.86 

2.05  VHP 
INJ 


4.353 
TIME 

5 21  8 

14  12  2 

6 30  1 

15  37  6 

7 16  4j 

16  59  47 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1916  TRA  -.3295  TC3  -.1082 
ROE  .4090  RRA  .1332  RC3  2.3452 
FOE-1 .6367  FRA  -.14 01  FC3-6.0154 
BOE  .4517  BRA  .3554  BC3  2.3477 


LAUNCH  CATE  FEB  8 1969 


BAU  .4509 
FAU  . 09982 
BSP  5997 
FSP  -1413 


HELIOCENTRIC  CONIC 


RL 

147 

.50 

LAL 

.00 

LOL 

1 39.06 

VL 

27.020 

GAL 

RP 

108 

.87 

LAP 

-1  .64 

LOP 

285.25 

VP 

37.601 

GAP 

RC 

86. 

508 

GL 

-21 .66 

GP 

52.29 

ZAL 

131 .96 

ZAP 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  598.2  SCR  1893.9  SC3  448.6 
RRT  -.3822  RRF  -.9846  RTF  .3877 
SC6  1986.1  R23  .0249  R13  -.9844 

SCI  1908. 9 SC 2 548.4  THA  97.51 


flight  time  im.oo 
C I STANCE  320.738 

-4.71  AZL  92.9 4 HCA  146.15  SMA  129.58 
-1.09  AZP  87.55  TAl  205.95  TAP  352.10 
79.46  ETS  349.89  ZAE  127.98  ETE  86.04 


PLANETOCENTRIC  CONIC 
C3  14.894  VHL  3.859  CLA  -18.60 
LNCH  A7MTH  LNCH  TIME  L-J  TIME 
90.00  5 30  56  1525.76 

90.00  12  20  40  54J0.85 

100.00  6 41  2 1299.53 

100.00  13  53  15  5112.32 

110.00  7 24  50  1162.30 

110.00  15  25  56  4822.31 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2743  TRA  -.3367  TC3  -.3613 
.0893  RC3  2.4U1 
-.0294  FC3-5.4277 
.3483  BC3  2.4380 


ROE  . 54 1 9 RRA 
FOE-1 .7538  FRA 
BOE  .6074  BRA 


RAL  11.70 
INJ  LAT 
.94 
28.05 
-.24 
29.40 
-3.19 
32.84 

BAU  .4854 
FAU  .09338 
BSP  6538 
FSP  -1346 


RAO  6567.6  VEL  11.674  PTH  2.05  VHP 
INJ  LONG  INJ  RT  A SC  INJ  AZMTH  INJ 


1.34 
248.36 
344.06 
226.27 
331 .81 
203.69 


228.60 

234.57 

227.95 

234.44 

226.10 

233.88 


118.30 

85.98 

119.89 

84.33 

124.05 

79.94 


4.487 
TIME 
5 56  22 
13  50  51 
7 2 *2 

15  18  27 
7 44  12 

16  46  19 


LAUNCH  DATE  FEB  8 1969 


heliocentric  CONIC 


RL 

147 

.58 

LAL 

.00 

LOL 

139, 

.06 

VL 

27. 

831 

GAL 

RP 

108 

.89 

LAP 

-1  .80 

LOP 

288 

■ 41 

VP 

37. 

598 

GAP 

RC 

68.8 77 

GL 

-25.52 

GP 

55 

.63 

ZAL 

130.14 

ZAP 

MID-COURSE  EXECUTION  ACCURACY 
SCT  722.4  SCR  2032.3  SG3  426.2 
RRT  -.6270  RRF  -.9873  RTF  .6323 
SG6  2156.9  R23  .0453  R13  -.9864 

SCI  2086.0  SC2  548.3  THA  103.51 

FLIGHT  TIME  116. 00 

DISTANCE  327.052 

-4.65  AZL  93.53  HCA  149.30  SMA  129.60 
-.68  AZP  86.96  TAL  205.75  TAP  355.05 
83.40  ETS  354.17  ZAE  124.67  ETE  91.48 


ST 

255.3 

SR 

456.1 

SS 

045.2 

CRT 

-.8910 

CRS 

.9917 

CST 

-.8357 

LSA 

983.7 

MSA 

139.1 

SSA 

24  .0 

ELI 

512.4 

EL2 

103.2 

ALF 

117.73 

ARRIVAL 

date 

MAT 

31  1969 

ECC 

.16172 

INC 

2.4470 

VI 

30.190 

RCA 

108.58 

APO 

150.47 

V2 

34 .81 3 

ZAC 

102.72 

ETC 

143.65 

CLP 

-67.10 

OPA 

54.42 

RAP 

4.58 

ECC 

1 .2364 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1032.8 

1 .27 

.69 

4607.8 

25.71 

231 .10 

797.9 

.41 

342.94 

4397.9 

26.68 

209.53 

64  3.7 

-1  .81 

329.05 

*124  .9 

29.19 

187.96 

0R6JT  OETERMJNA 

TION  ACCURACY 

ST 

328.5 

SR 

623.8 

SS 

932. 1 

CRT 

-.9219 

CRS 

.9968 

CST 

-.8928 

L5A 

1159.9 

MSA 

14J  .6 

SSA 

19.5 

ELI 

695.7 

El2 

114.1 

alf 

116.67 

ARRIVAL 

CATE 

JUN 

2 1969 

ECC 

.16091 

INC 

2.9435 

VI 

30.190 

RCA 

108.73 

APO 

150.43 

V2 

34  .007 

ZAC 

99.40 

ETC 

145.24 

CLP 

'72.61 

DPA 

55.96 

RAP 

358.85 

ECC 

1 .2451 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

925.8 

4.7i 

354.70 

4810.9 

27.20 

239.00 

699.5 

3.74 

337.53 

4512.3 

28.30 

217.64 

562.3 

1.30 

325.60 

4222.3 

31.11 

194.90 

ORBIT  DETERMINATION  ACCURACY 

ST 

437.0 

SR 

807.6 

SS 

1010.6 

CRT 

-.9406 

CRS 

.998  7 

CST 

-.9337 

LSA 

1557.7 

MSA 

145.0 

SSA 

15.8 

ELI 

910.0 

El2 

122.7 

alf 

117.72 

arrival  cate 

JUN 

i 4 1969 

ECC 

.16026 

INC 

3.5206 

VI 

30.190 

RCA 

108.83 

APO 

150.37 

V2 

34.802 

ZAC 

96.29 

ETC 

147.11 

CLP  -70.25 

planetocentric  conic 
C3  15.699  VHL  3.962  DlA 


-21.94  RAL  13.81  RAO  6567.6  VEL  11 . 708  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

6 

18 

13 

1 394 . 70 

5.15 

354.01 

232.57 

117.00 

90.00 

11 

50 

14 

5565.50 

28.27 

259.66 

238.89 

91 .64 

100.00 

7 

24 

i 

1182.32 

3.73 

337.62 

231 .79 

119.68 

100.00 

13 

27 

7 

5253.19 

29.89 

236.71 

238.91 

89.79 

110.00 

7 

59 

55 

1069.79 

.34 

326.98 

229.68 

124.10 

11 0.00 

15 

7 

42 

4938.48 

33.87 

212.60 

238.70 

05.11 

2.06  VHP  4.693 
INJ  TIME 

6 41  27 

13  22  59 

7 43  43 

14  54  40 

8 17  44 

16  30  1 


OPA  57.38  RAP  352.76  ECC  1 .2584 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


794.7 
4965.6 

582.3 

4653.2 

469.8 
4338.5 


8.84 

28.20 

7.65 

29.54 

4.83 

32.83 


347 . 28 
251 .00 
331 .03 
227.92 
320.76 
203.52 


DIFFERENTIAL  CORRECTIONS 
TOE  -.3896  TRA  -.3334  TC3  -.6042  BAU  .5202 

ROE  .6946  RRA  .0285  RC3  2.4036  FAU  .08496 

FOE-1 .8406  FRA  .0890  FC3-4.6852  BSP  .7113 

BOE  .7966  BRA  .3346  BC3  2.4704  FSP  -1250 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  903.8  SCR  2153.9  SC 3 394.9 
RRT  -.7711  RRF  -.9694  RTF  .7760 
SCB  2335.8  R23  .06)5  R13  -.9677 

SCI  2271.2  SC2  545.7  THA  109.07 


ORBIT  DETERMINATION  ACCURACV 
ST  584.8  SR 
CRT  -.9668  CRS 
LSA  1581 .0  MSA 
ELI  1156.7  EL2 


1006.4 

SS 

1000.2 

.9995 

CST 

-.9594 

140.7 

SSA 

12.6 

130.1 

ALF 

119.74 

1603 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  * 


LAUNCH  CATE  FEB  8 1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  6 1969 


HELIOCENTRIC  CCNIC  DISTANCE  333.337 


RL  147.58 

LAL  .00 

LOL  139.06 

VL  27.830 

GAL  -4.59 

AZL  94.23 

HCA  152.45 

SMA 

129.60 

ECC 

.15975 

INC 

4.2328 

VI  30.190 

RP  108.90 

LAP  -1.96 

LOP  291 .57 

VP  37.593 

GAP  -.29 

AZP  06.25 

TAL  205.45 

TAP 

357.90 

RCA 

108,89 

APO 

1 50 . 30 

V2  34.797 

RC  91.256 

Gl  -29.85 

GP  59.02 

ZAL  127.03 

ZAP  06.91 

ETS  358.88 

ZAE  121.08 

ETE 

96.68 

ZAC 

93.18 

ETC 

149-25 

CLP  -83.98 

PLANETOCENTRIC  CONIC 

C3  16.925 

VHL  4.114 

CLA  -25.61 

PAL  16. 30 

RAO  6567.7 

VEL  11.760 

PTH  2.08 

VHP 

4. 

.986 

OPA 

58.70 

RAP 

346.29 

ECC  1 .2785 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

! TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

90.00 

7 26  1 

1210.74 

10.07 

343.52 

238.32 

116.31 

7 

46 

12 

610.7 

14 .32 

336.54 

90.00 

11  2 57 

5703.07 

26.83 

275.45 

243.73 

99.4 1 

12 

39 

21 

5183.9 

27.06 

266.93 

100.00 

8 22  0 

1029.54 

8.81 

329.12 

237.23 

118.60 

8 

39 

10 

429.5 

12.57 

322.36 

100.00 

12  49  33 

5440.30 

29.13 

250.55 

244.10 

97.03 

14 

20 

11 

4040.3 

Z9.80 

241 .80 

■ 

110.00 

6 44  6 

960.61 

4.51 

321  .28 

234.60 

123.92 

9 

0 

7 

360.6 

8.93 

314.98 

110.00 

14  44  2 

5082.00 

34.15 

223.70 

244.56 

91 .7? 

16 

0 

44 

4402.0 

34.01 

214.54 

; 

DIFFERENTIAL  CORRECT IONS 

MID -COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

■ 

TDE  -.5473 

TRA  -.3132 

TC3  -.8140 

BAU  .5541 

SGT  1124.0  SCR  2256.6  SC3  : 

356.8 

!T 

ST 

776.1 

SR 

1215.9 

SS  1138.5 

ROE  .8719 

RRA  -.0510 

RC3  2.3097 

FAU  .07509 

RRT 

,8516  RRF  - 

.9911  RTF 

.0563 

CRT 

-.9703 

CRS 

.9998 

CST  -.9750 

i 

FOE-1 .8954 

FRA  .2053 

FC3-3.04O8 

BSP  7730 

see  2521.1  R23 

.0740  R13  - 

.9886 

LSA 

18 31  .4 

MSA 

151  .7 

SSA  10.1 

60 E 1 .0294 

BRA  .3173 

6C3  2.4489 

FSP  -1136 

SCI  2462.6  SC2  ! 

539.9  THA  114.23 

ELI 

1436.1 

EL2 

136.0 

ALF  122.31 

LAUNCH  DATE  FEB  8 1969 

flight  Time  120.00 

ARRIVAL  CATE 

JUN  8 1969 

. 

HELIOCENTRIC 

; CCNIC 

DISTANCE  339.595 

= 

Rl  147.50 

LAL  .00 

LOL  139.06 

VL  27.026 

GAL  -4.51 

AZL  95.10 

HCA  155.59 

SMA 

129.56 

ECC 

.15937 

INC 

5.1025 

VI  30.190 

: 

RP  308.92 

LAP  -2.11 

LOP  294.73 

VP  37.586 

GAP  .09  AZP  05.35 

TAL  205.07 

TAP 

.65 

RCA 

108. 9Z 

APO 

150.21 

V2  34.793 

RC  93.644 

CL  -34.66 

GP  62.52 

ZAL  124.97 

ZAP  09.92  ETS  4.05 

ZAE  117.22 

ETE 

101 .69 

ZAC 

90.1 5 

ETC 

151  .68 

CLP  -09.82 

- 

PLANETOCENTRIC  CCNIC 

~ 

C3  18.810 

VHL  4 . 338 

OLA  -29.60 

RAl  19.52 

RAO  6567.0 

VEL  11.841 

PTH  2.10 

VHP 

5. 

391 

OPA 

59.94 

RAP 

539.38 

ECC  1.3097 

: 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

81  .01 

8 13  39 

1115.84 

20.83 

341  .19 

247.44 

111.51 

8 

31 

55 

515.8 

23.57 

333.40 

= 

98.99 

10  40  41 

640.09 

20.85 

306.24 

247.45 

111  .50 

10 

51 

21 

40.1 

23.50 

290.53 

= 

100.00 

10  13  5 

720.30 

10.03 

311.53 

246.19 

114.25 

10 

25 

13 

128.4 

21 .16 

304 .13 

100.00 

11  23  36 

5790.03 

23.70 

275.09 

240.58 

100.77 

13 

0 

7 

5190.8 

26.04 

267.07 

- 

110.00 

9 43  59 

820.13 

9.79 

313.82 

241.56 

122.92 

9 

57 

39 

220.1 

14.05 

307.32 

110.00 

14  9 12 

5271 .04 

32.79 

230.41 

251.24 

100.26 

15 

37 

4 

467) ,0 

33.05 

229.34 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE  -.7625  TRA  -.2603  TC3  ->9665  BAU  .5840  SOT  li3J2.4_SGR  2328 . 3 SC3  313.0  ST  1014.8  SR  1421.1  5S  1177.4 

ROE  1.0738  RRA  -.1563  RC3  2.1105  FAU  .06400  RRT  -.0972  RRF  - .9924  RTF  .9022  CRT  -.9853  CRS  .9999  CST  -.9841 

FOE-1  .9097  FRA  .3106  FC3-2.9442  BSP  0330  SGB  2702.7  R23  .0642  R13  -.9892  LSA  2100.4  MSA  154.7  SSA  7.9 

60E  1.317Q  BRA  .3106  BC3  2.3213  FSP  -99 7 SCI  2649.7  SC2  532.5  THA  119.16  ELI  1740.5  El2  141.4  AlF  125.40 


LAUNCH  CATE  FEB  8 1969  FLIGHT  TIME  122.00  ARRIVAL  CATE  JUN  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  34  5.823 


Rl  147.50 

LAL 

.00 

LOL  539.06 

Vl  27.817 

CAL  -4.43 

AZL  96.21 

HCA  158.72 

SMA 

129.51 

ECC  .15909 

INC 

6.2308 

V J 50.190 

RP  108.93 

LAP 

-2.25 

LOP  297.89 

VP  37.576 

GAP  .45 

AZP  84.21 

TAL  204.59 

TAP 

3.31 

RCA  108.90 

APO 

150.11 

V2  34.709 

RC  96.038  Gl  -39.96 
PLANETOCENTRIC  CONIC 

GP  66.20 

ZAl  121 .54 

ZAP  92.35 

ETS  9.76 

ZAE  113.08 

ETE 

106.68 

ZAC  87.19 

ETC 

154.52 

CLP  '95 .03 

C3  21 .026 

VHL 

4.672 

CLA  -33.87 

RAl  23.36 

RAC  6567.9 

V£l  11.967 

PTH  2.13 

VHP 

5.952 

OPA  61.12 

RAP 

331  .06 

ECC  J .3592 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

70.59 

7 

16  14 

1370.61 

22.62 

1 .91 

254.96 

115.90 

7 

39  13 

770.6 

25.92 

354 .33 

109.41 

12 

8 23 

5736.10 

22.64 

270.40 

254.96 

115.89 

13 

43  59 

5136.3 

25.93 

262.09 

70.59 

7 

16  14 

1 378.61 

22.62 

1 .91 

254.96 

115.90 

7 

39  13 

770.6 

25.92 

354 .33 

109.41 

12 

8 23 

5736.10 

22.64 

270.40 

254.96 

115.89 

13 

43  59 

5136.1 

25.93 

262.89 

110.00 

11 

36  47 

5832.63 

19.46 

276.24 

253.21 

118.67 

13 

14  0 

5232.6 

23.13 

269.03 

no. do 

12 

47  J 

5618.14 

25.88 

262.91 

256.50 

113.16 

14 

20  39 

5018.1 

20.70 

2 54 .93 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERWJNA  TION  ACCURACY 

TDE-1.0503  TRA  -.1849  TC3-1 .0360  BAU  .6091  SGT  1642.0  SCR  2370.8  SC3  266.7  ST  1300.8  SR  1609.2  SS  1195.0 

RCE  1.3073  RRA  -.2895  RC3  1.0123  FAU  .05251  RRT  -.9256  RRF  -.9936  RTF  .9314  CRT  -.9898  CRS  3.0000  CST  -.9898 

FOE-1.0003  FRA  .4170  FC3-2 .0830  BSP  8957  SC6  2883.9  R23  .0907  Rl  3 -.9899  LSA  2384.4  MSA  155.8  SSA  6.2 

BCE  1.6819  BRA  .3435  6C3  2.0875  FSP  -853  SC}  2836.7  SC2  5J9.4  THA  123.96  ELI  2064.1  El2  144.7  AlF  128.89 

LAUNCH  DATE  FEB  8 1 969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUN  J2  1969 

HELIOCENTRIC  CONIC  DISTANCE  352.019 

Rl  147.58  LAL  .00  LOL  139.06  VL  27.806  CAL  -4.33  AZL  97.68  HCA  161  .04  SMA  129.43  ECC  .15892  INC  7.6806  VJ  30 . 3 90 

RP  100.94  LAP  -2.39  LOP  301  .05  VP  37.565  CAP  .80  AZP  82.70  TAL  204 .03  TAP  5.07  RCA  108.86  APO  149.99  V2  34.787 

RC  98.436  GL  -45.69  GP  70.15  ZAl  117.56  ZAP  94.13  ETS  16.25  ZAE  108. 61  ETE  111.97  ZAC  84.25  ETC  158.06  ClP-102.26 

PLANETOCENTRIC  CONIC 


C3  26.822 

VHL 

5.179 

OLA  -38.30 

RAL  28.07 

RAD  6568. 

J VEL  12.174  PTH  2.18 

VHP  6. 

740 

CPA 

62.17 

RAP 

323.44 

ECC 

J .4414 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.06 

6 

53  40 

1552.48 

23.59 

16.30 

264.49 

121 .09 

7 19 

32 

952.5 

27.53 

9.07 

116.94 

13 

8 34 

5663.30 

23.60 

265.23 

264,50 

121 .00 

14  4Z 

57 

5063.3 

27.54 

257.92 

63.06 

6 

53  40 

1552.40 

23.59 

16.38 

264.49 

121 .09 

7 19 

32 

952.5 

27.53 

9.07 

116.94 

13 

8 34 

5663.30 

23.60 

265.23 

264.50 

1 21 .08 

14  4 Z 

57 

5063 ’.3 

27.54 

257.92 

63.06 

6 

53  40 

1552.40 

23.59 

16.30 

264.49 

121 .09 

7 19 

32 

952.5 

27.53 

9.07 

116.94 

13 

8 34 

5663.30 

23.60 

265.23 

264.50 

121.00 

14  4 Z 

57 

5063.3 

27.54 

257.92 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .4751 

TRA 

-.0386 

TC3-J .0037 

BAU  .6233 

SGT 

19 35.7  SCR 

2363.5  SC3 

219.5 

ST 

1632.2 

SR 

1744  .2 

SS 

1103.3 

ROE  1.5661 

RRA 

-.4610 

RC3  1 .4191 

FAU  .04091 

RRT 

-.9443  RRF 

-.9946  RTF 

.9518 

CRT 

-.9925 

CRS 

i .0000 

CST 

-.9934 

FDE-i .8263 

FRA 

.5025 

FC3-1 .3203 

BSP  9516 

see 

3055.0  R23 

.0943  R13  - 

.9908 

LSA 

2661  .3 

MSA 

154.9 

SSA 

4.7 

BOE  2.1 514 

BRA 

.4634 

BC3  1.7302 

FSP  -700 

SCI 

3013.9  SG2 

499-6  THA  128.99 

ELI 

2384.3 

EL2 

145,7 

ALF 

133.09 

1604 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  FEB  6 1969 


FLIGHT  TIME  126.00 


ARRIVAL  CATE  JUN  1 4 1969 


HELIOCENTRIC  CONIC 
RL  147.56  LAL  .00  LOL  139.06 
RP  106.94  LAP  -2.52  LOP  304.22 
RC  100.837  GL  -51.67  GP  74.51 
planetocentric  CONIC 
C3  35.692  VHL  5.974  OLA  -4£.64 
LNCH  A/M TH  LNCH  TIME  L'l  TIME 
56.68  6 47  53  1 704 .87 

123.32  14  0 19  5654.32 

56.68  6 47  53  1704.67 

123.32  14  0 19  5654.32 

56.68  6 47  53  1704.87 

123.32  14  0 19  5654.32 

DIFFERENTIAL  CORRECTIONS 
TOE-2.0909  TRA  .2210  TC3  -.6663 
ROE  1.8274  RRA  -.6740  RC3  .9689 
FOE-1.7328  FRA  .5704  FC3  -.7243 
BOE  2.7769  BRA  .7093  BC3  1.2997 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  135.06 
RP  108.95  LAP  -2.64  LOP  307.38 
RC  103.240  GL  -57.55  GP  79.39 
planetocentric  conic 


51.51 
128.49 
51  .51 
128.49 
51.51 
128.49 

DIFFERENTIAL  CORRECTIONS 
TOE- 3. 081 4 TRA  .7276  TC3  -.6374 
ROE  1.9334  RRA  -.8960  RC3  .5059 
FDE-1.6182  FRA  .6335  FC3  -.3184 
BOE  3.6377  BRA  1.1543  BC3  .8138 


OISTANCE  358.177 

VL  27.791  GAL  -4.22  A7L  99.73  HCA  164.95  SMA  129.32 
VP  37.553  GAP  1.14  AZP  80.59  TAL  203.37  TAP  8.32 
7AL  113.07  7AP  95.22  ET5  24.23  7AE  103.71  ETE  118.35 


RAL  33.83 
INJ  LAT^. 

23.07 

23.08 

23.07 

23.08 

23.07 

23.08 

BAU  .6202 
FAU  .02986 
BSP  10091 
F5P  -556 


VL  27.774  GAL 
VP  37.539  GAP 
7AL  108.2 3 7AP 


RAO  6568.4  VEL  12.532  PTH  2.27  VHP 
INJ  LONG  INJ  RT  A$C  INJ  A7MTH  INJ 


28.96 

264.08 

26.98 

264.08 

26.90 

264.08 


276.28 

276.29 
276.26 
276.29 

276.28 

276.29 


126.92 

126.91 

126.92 

126.91 

126.92 
126.91 


7.892 
TIME 
7 16  18 
5 34  33 
7 16  18 
5 34  33 
7 16  18 


15  34  33 


VHL  7.206 

OLA  -46.45 

RAL  40.75 

RAO  6568.9 

VEL  13.208 

PTH  2.41 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

6 55  32 

1856.92 

20.27 

40.33 

290.18 

132. 74 

14  47  50 

5701 .69 

20.28 

265.88 

290.20 

132. 73 

6 55  32 

1856.92 

20.27 

40.33 

290.16 

132.74 

14  47  50 

5701.69 

20.28 

265.88 

290.20 

132.73 

6 55  32 

1856.92 

20.27 

40.33 

290.16 

132.74 

14  47  50 

5701.69 

20.28 

265.88 

290.20 

132.73 

BAU  .5775 
FAU  .01952 
BSP  10534 
FSP  -421 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  2274.9  SGR  22 76.8  SG3  174.2 
RRT  -.9587  RRf  -.9952  RTF  .9687 
500  3218.6  R23  .0922  R1 3 -.9923 

SGI  3185.2  SG2  462.4  THA  134.98 

FLIGHT  TItC  126.00 

OISTANCE  364.284 

-4.09  AZU  102.62  HCA  168.03  SMA  129.20 

1.45  ATP  77.45  TAL  202.62  TAP  10.64 

95.55  ETS  35.95  TAE  98.16  ETE  128.22 

VHP  9.681 
INJ  TIME 
7 26  26 
16  22  51 
7 26  28 
16  22  51 
7 26  28 
16  22  51 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2724.9  SGR  19 75.1  SG3  132.7 
RRT  -.9696  RRF  -.9946  RTF  .9836 
SG0  3365.4  R23  .0837  R13  -.9942 

SGI  3342.3  SG2  393.7  THA  144.33 


ECC  .15882  INC  9.7340  VI  30.190 

RCA  100.70  APO  149.06  V2  34,705 

ZAC  01.22  ETC  163.06  ClP-109.69 

DPA  62.90  RAP  313.69  ECC  1.5074 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1104.9  27.70  22.10 

5054.3  27.72  257.20 

1104.9  27.70  ?2.10 

5054.3  27.72  257.20 

1104.9  27.70  22.10 

5054.3  2 7.72  257.20 

ORBIT  DETERMINATION  ACCURACY 
ST  2007.3  SR  1772.6  $S  1143.4 

CRT  -.9944  CRS  .9999  CST  -.9959 

LSA  2900.0  MSA  140.4  SSA  3.5 

ELI  2674.2  EL 2 141.1  ALF  130.57 

ARRIVAL  DATE  JUN  16  1969 


ECC  .15078  INC12.021 5 Vl  30.190 
RCA  108.69  APO  149.72  V2  34.704 
7AC  77.91  ETC  171.92  ClP-121.70 

OPA  63.21  RAP  302.10  ECC  1.8735 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1256.9  25.57  34.25 

5101.7  25.58  259.79 

1256.9  25.57  34.25 

5101.7  25.58  259.79 

1256.9  25.57  34.25 

5101.7  25.58  259.79 

ORBIT  DETERMINATION  ACCURACY 


ST 

2436.3 

SR 

1551.3 

SS 

1079.9 

CRT 

-.9953 

CRS 

.9995 

CST 

-.997 8 

LSA 

3080.7 

MSA 

132.3 

SSA 

2.5 

ELI 

2885.5 

El2 

126.5 

ALF 

147.56 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 
RP  108.95  LAP  -2.75  LOP  310.54 
RC  105.643  GL  -62.55  GP  84.37 
planetocentric  conic 
C3  92.751  VHL  9.631  OLA  -48. 9J 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

40.29  7 15  27  2015.90 

131 .71  15  30  2 5805.41 

48.29  7 15  27  2015.90 

131.71  15  30  2 5805.41 

48.29  7 15  27  2015.90 

131 .71  15  30  2 5805.41 

differential  corrections 


FLIGHT  TIME  130.00 


ARRIVAL  date  JUN  18  1969 


VL  27.755  GAL 
VP  37.524  GAP 
7AL  103.25  ZAP 


DISTANCE  370.312 

-3.95  A7L  107.96  HCA  171.05  SMA  129.07  ECC  .15876  INC17.9707  Vl  30.190 

1.74  AZP  72.23  TAL  201.74  TAP  12.79  RCA  108.58  APO  149.56  V2  34.703 

95.13  ETS  61.24  7AE  91.44  ETE  151.56  ?AC  73.07  ETC  194. 7j  CLP-155.60 


RAL  40.53 
INJ  LAT 
14.65 
14.67 
14.65 
14.67 
14.65 
14.67 


TC3 

-.3425 

BAU 

.4434 

RC3 

.1026 

FAU 

.00993 

FC3 

- .0927 

BSP 

11015 

BC3 

.3576 

FSP 

-312 

RAO  6569.0  VEL  14.632  PTH  2.65  VHP  12.743 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
49.84  305.34  137.21  7 49  3 

270.03  305.36  137.21  17  6 47 

49.04  305.34  137.21  7 49  3 

270.03  305.36  137.21  17  6 47 

49.84  305.34  137.21  7 49  3 

270.03  305.36  137.21  17  6 47 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  3398.8  SGR  803.3  SG3  97.7 
RRT  -.9244  RRF  -.9527  RTF  .9949 
SG6  3492.4  R23  .0676  R13  -.9963 

SGI  3479.6  SG 2 299.3  THA  167.56 


LAUNCH  DATE  FEB  0 1969 
HELIOCENTRIC  CONIC 

RL  147.58  LAL  .00  LOL  139.06  VL  27.733 
RP  108.95  LAP  -2.86  LOP  313.70  VP  37.508 
RC  106.045  GL  -64.73  GP  82.01  ZAL  98.43 


GAL 

GAP 

ZAP 


FLIGHT  TIME  132.00 
OISTANCE  376.170 

-3.76  AZL  118.14  HCA  173.93  SMA  128.92 
1.98  62.00  TAL  200.65  TAP  14.58 

93.98  ETS  126.73  ZAC  82.17  ETE  215.13 


OPA  62.15  RAP  288.20  ECC  2.5264 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1415.9  20.44  44.46 

5205.4  20.46  264,66 

1415.9  20.44  44.46 

5205.4  20.46  264.66 

1415.9  20. 44  44.46 

5205.4  20.46  264,66 

ORBIT  DETERMINATION  ACCURACY 
ST  2931.5  SR  506.7  SS  1024.0 

CRT  -.9792  CRS  .9864  CST  -.9992 

LSA  3J44. 5 MSA  106.5  SSA  1 .8 

ELI  2973.3  EL2  10J.5  AlF  170.38 

ARRIVAL  DATE  JUN  20  1969 


VHL  14.431 

OLA  -40.36 

RAL  55.80 

RAO  6571.2 

VEL  18.154 

PTH  3. Q2 

VHP  16.833 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

7 46  49 

2160.85 

6.97 

55.57 

319.55 

137. £8 

a 22  50 

15  56  38 

673.93 

6.98 

299.01 

319.56 

137.98 

16  7 52 

7 46  49 

2160.85 

6.97 

55.57 

319.55 

137.98 

8 22  50 

15  56  38 

673.93 

6.98 

299.01 

319.56 

137.90 

16  7 52 

7 46  49 

2160.85 

6.97 

55.57 

319.55 

137.98 

8 tZ  50 

15  56  36 

673.93 

6.98 

299.01 

319.56 

137.98 

16  7 52 

49.00 
131 .00 
4 9.00 
131.00 
49.00 
131 .00 

differential  corrections 

TOE -2. 7343  TRA  2.6367  TC3  -.0250  BAU  .0974 
ROE-6.5333  RRA  2.5407  RC3  .0237  FAU-.00154 
FOE-1. 5730  FRA  .9152  FC3  .0064  BSP  11089 
BOE  7.0824  BRA  3.6616  BC3  .0350  FSP  -227 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  1914.9  SGR  3006.3  SG3  7l .7 

RRT  .9038  RRF  .9821  RTF  .9675 

SGB  3564.4  R23  -.0654  R13  .9975 

SGI  3493.9  SG2  705.0  THA  50.65 


ECC  .15063  INC20.I371  VJ  30-190 

RCA  100.47  APO  149.36  V2  34.703 

ZAC  67.96  ETC  258.68  CLP  120.00 

OPA  58.08  RAP  271.96  ECC  4,4274 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1560.8  12.07  50.50 

73.9  12.89  293.94 

1560.8  12.07  50.50 

73.9  12.89  293.94 

1560.8  12.07  50.50 

73.9  12.89  293.94 

ORBIT  DETERMINATION  ACCURACY 
ST  1104.0  SR  2633,6  SS  1050.7 

CRT  .9721  CRS  -.9966  CST  -.9882 

LSA  3061 .9  MSA  250.1  SSA  I .0 

ELI  2876.3  El2  254.4  AlF  66.20 


1605 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  FEB  8 1969  FLIGHT  TIME  134.00  ARRIVAL  CA  TE  JUN  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  383.486 


RL  147.58 

lal 

.00 

LOL  139.06 

VL 

27.709 

GAL  -3.46 

AZL  143.46 

HCA  176.32 

SMA 

120.75 

ECC  .15794 

INC53.46J0 

VI 

30 . 1 90 

RP  108.94 

LAP 

-2.95 

LOP  316.87 

VP 

37.492 

GAP  2.07 

AZP  36.60 

TAL  198.99 

TAP 

15.32 

RCA  108.42 

APO 

149.08 

V2 

34 . 784 

RC  110.446 

GL 

-58.04 

GP  66.42 

7AL 

94.31 

ZAP  92.36 

ETS  166.40 

ZAE  65.55 

ETE 

252.84 

ZAC  56.50 

ETC 

300.57 

CLP 

95.91 

PLANETOCENTRIC  ( 

CONIC 

C3  685.993 

VHL 

26.191 

CLA  -39.83 

ral 

58.60 

RAC  6572.7 

VEL  28.413 

PTH  3.42 

VHP 

33.519 

OPA  45.74 

RAP  >54..  31 

ECCJ2.2897 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

60.72 

8 

44  19 

216 0.99 

.61 

49.46 

327.85 

129.83 

9 

20  20 

1561  .0 

5.72 

43.71 

119.28 

15 

21  28 

920. 17 

.63 

315.10 

327.86 

129.8 3 

15 

36  48 

320.2 

5.74 

309.35 

60.72 

8 

44  19 

2160.99 

.61 

49.46 

327.85 

129.83 

9 

20  20 

1561  .0 

5.72 

43.7] 

119.28 

15 

21  28 

920.17 

.63 

315.30 

327.86 

129.83 

15 

36  48 

320.2 

5.74 

309.35 

BO.  72 

8 

44  19 

2160.99 

.61 

49.46 

327.85 

129.83 

9 

20  20 

1561  .0 

5.72 

43.71 

119.28 

15 

21  28 

920.17 

.63 

315.10 

327.86 

129.83 

15 

36  48 

320.2 

5.74 

309.35 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TIQN  ACCURACT 

TDE  3.3934  TRA  .7387  TC3  -.0469  BAU  1.8433  SGT  809.8  SCR  3317.9  SG3  57.0  ST  745.1  SR  2373.8  SS  1333.7 

R0-1O.43O1  RRA  7.6539  RC3  .1954  FAU- .03006  RRT  -.5533  RRF  .9995  RTF  -.5254  CRT  -.9345  CRS  -.9998  CST  .9278 

FOE-2.0125  FRA  1 . 5800  FC3  .0379  6SP  10523  SG0  34J5.3  R23  -.0611  R1 3 .9981  LSA  2810.8  MSA  260.8  S5A  .3 

BCE1O.9602  BRA  7.6895  BC3  .2010  FSP  -181  SGI  3349.3  SG2  668.2  THA  98.01  ELI  2474  .9  EL2  254.4  AlF  106.53 

LAUNCH  DATE  FEB  6 1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUN  24  1 969 

HELIOCENTRIC  CONIC  01 STANCE  391 .542 

RL  147.58  LAL  .00  LOL  139.06  VL  27.683  GAL  -4.10  AZL  17.72  MCA  183.19  SMA  128.57  ECC  .16386  INC72.2772  Vj  30.190 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.474  GAP  3.45  AZP  162.25  TAL  201.77  TAP  24.96  RCA  107.50  APO  149.64  V2  34.786 

RC  112.844  GL  50.22  GP  -57.42  ZAL  93.81  ZAP  93.13  ETS  179.20  ZAE  59.14  ETE  95.11  ZAC  75.69  ETC  54.78  CLP  95.82 

PLANETOCENTRIC  CONIC 


C31 1 71 .407 

VHL 

34 .227 

DLA  61.52 

RAL 

11.53 

RAD  6573. 

,1  VEL  35.955  PTH  3.53 

VHP  41 .908 

CPA  -69.10 

RAP 

191 .02 

CCC20.Z797 

LNCH  AZMTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

\ 2 LAT 

INJ  2 LONG 

32.00 

16 

2 1 

5053.80 

.76 

241.76 

201 .96 

20.49 

17  26 

15 

4453.8 

-6.26 

238.34 

147.20 

1 

40  16 

3369.40 

.77 

102.00 

201 .94 

20.49 

2 44 

25 

2769.5 

-6.26 

99.39 

- 

32.00 

16 

2 1 

5053.80 

.76 

241.76 

201 .96 

20.49 

17  26 

15 

4453.8 

-6.26 

238 .34 

147.20 

J 

40  16 

3369.40 

.77 

102.00 

201.94 

20.49 

2 44 

25 

2769.5 

-6.26 

99.39 

= 

32.00 

16 

2 1 

5053.00 

.76 

241.76 

201.96 

20.49 

17  26 

15 

4453.8 

-6.26 

230.34 

- 

147.20 

1 

40  16 

3369.40 

.77 

102.00 

281.94 

20.49 

2 44 

25 

2769.5 

-6.26 

99.39 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

5 

TOE-4.3917 

TRA 

2.1030 

TC3  -.1012 

BAU 

3.6141 

SGT 

1251.2  SGR 

3062.7  SG3 

55.2 

ST  768.1 

SR 

2667.8 

SS  2024.8 

RC- 15. 9069 

RRA 

1 .4919 

RC3  -.2074 

FAU- 

.05726 

RRT 

.0604  RRF 

-.9999  RTF  - 

.8672 

CRT  .9728 

CRS 

1 .0000 

CST  .9729 

i 

FOE  3.3342 

FRA 

-.3155 

FC3  -0423 

BSP 

9939 

SOB 

3308.4  R23 

-.0602  R13  - 

.9976 

LSA  3431 .7 

MSA 

1 73.6 

SSA  .8 

§ 

B0E16 . 5021 

BRA 

2.5705 

8C3  .2300 

FSP 

-175 

SGI 

3256.5  SG2 

583.4  THA  l 

69.79 

ELI  2770.9 

El2 

1 7)  .4 

ALF  74.29 

| 

LAUNCH  DATE 

FEB 

8 1969 

FLIGHT  TIME 

138.00 

ARRIVAL 

CATC 

JUN  26  1969 

| 

HELIOCENTRIC  CONIC  DISTANCE  396.402 


Rl  147.58 

lal 

.00 

LOL  139.06 

VL 

27.656 

GAL  '3.69 

AZL 

52.93 

HCA  105.10 

SMA 

1 28 . 38 

ECC  .16251 

INC37.0662 

VI 

30 . 1 90 

- 

RP  108.93 

LAP 

-3.12 

LOP  323.20 

VP 

37.456 

GAP  3.41 

AZP 

126.95 

TAL  199.67 

TAP 

24 

i .05 

RCA  107.52 

APO 

149.25 

V2 

34 .789 

RC  115.239 

GL 

63.13 

GP  -77.20 

ZAL 

96.40 

ZAP  95.05 

ETS 

191.57 

ZAE  80.53 

ETE 

107.25 

ZAC  91.4  7 

ETC 

70.13 

CLP 

137.38 

PLANETOCENTRIC  CONIC 

C3  347.735 

VHL 

10.640 

OLA  67.07 

RAL 

342.31 

RAO  6571  .9 

VEL 

21.657 

PTH  3.22 

VHP 

22.329 

OPA  -77.30 

RAP 

114.82 

ECC 

6.7228 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

- 

26,27 

13 

50  11 

4994 .06 

-4.47 

243.52 

250.42 

23.01 

15 

13 

25 

4394.1 

- 

11.03 

240.75 

= 

155.73 

0 

6 55 

326S".  94 

-4.47 

97.12 

250.40 

23.01 

1 

1 

16 

2660.9 

- 

■11.82 

94.35 

- 

26.27 

13 

50  11 

4994.06 

-4.47 

243.52 

250.42 

23.01 

15 

13 

25 

4394.1 

- 

31  .83 

240.75 

' 

153.73 

0 

6 55 

3260.94 

-4.47 

97.12 

250.40 

23.01 

1 

1 

ie- 

2660.9 

- 

11.82 

94.35 

_ 

26.27 

13 

50  11 

4994  .06 

-4.47 

243.52 

250.42 

23.01 

15 

13 

25 

4394.1 

- 

11.8  3 

240.75 

153.73 

0 

6 55 

3260.94 

-4  .47 

97.12 

250.40 

23.01 

1 

1 

16 

2660.9 

- 

11.82 

94 .35 

r: 

DIFFERENTIAL  corrections 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0407 

TRA 

.9928 

TC3  -.0387 

BAU 

.6702 

SGT  050.0 

SCR  3745.3  SG3 

67.9 

ST  398.7 

SR 

2709.6 

SS 

3144  .0 

ROE-0.4209 

RRA 

3.3670 

RC3  -.1309 

FAU- 

-.00835 

RRT 

.4J02 

RRF  - 

.9902  RTF 

,364  3 

CRT  -.5991 

CRS 

.9997 

CST 

- .6] 85 

= 

FOE  1.0579 

FRA 

-.6703 

FC3  .0208 

BSP 

11006 

SGB  3042.5 

R23  - 

.0697  R13 

,9970 

LSA  2951 .0 

MSA 

318.4 

SSA 

I .5 

BOE  0.4930 

BRA 

3.5 111 

BC3  .1442 

FSP 

-210 

SGI  3762.6 

5G2  779.6  THA  04.39 

ELI  2720.3 

El2 

318.0 

Alf 

95.11 

LAUNCH  DATE  FEB  8 1 969  FLIGHT  TJtC  14 0.00  ARRIVAL  OATE  JUN  28  1969 


HELIOCENTRIC  CONIC  OISTANCE  402.088 

RL  147.58  LAL  .00  LOL  139.06  VL  27.627  GAL  -3.45  AZL  66.34  HCA  187.97  SNA  128.19  ECC  .16254  INC23.6645  VI  30.190 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.438  GAP  3.59  AZP  113.46  TAL  198.28  TAP  26.24  RCA  107.35  APO  149.02  V2  34 . 792 

RC  117.630  GL  64.39  GP  -80.33  ZAL  99.19  ZAP  99.63  ETS  252.27  ZAE  91.54  ETE  167.86  ZAC  98.66  ETC  131.74  CLP  174.75 

PLANETOCENTRIC  CONIC 

C3  150.672  VHL  12.275  OLA  65.01  RAL  335.32  RAO  6570.6  VEL  16.492  PTH  2.87  VHP  14.381  DPA  -71.36  RAP  76.64  ECC  3.4797 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  IHJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

28.67  13  27  46  4866.25  -11.77  239.01  239.76  25.56  14  48  52  4266.2  -18.96  235.79 

151.33  23  29  41  3149.41  -11.76  95.27  239.74  25.56  242211  2549.4  -18.95  92.05 

28.67  13  27  46  4866.25  -11.77  239.01  239.76  25.56  14  48  52  4266.2  -38.96  235.79 

151.33  23  29  4J  3149.41  -11.76  95.27  239.74  25.56  24  22  11  2549.4  -38.95  92.05 

28.67  13  27  46  4866.25  -11.77  239.01  239.76  25.56  14  48  52  4266.2  -18.96  255.79 

151.33  23  29  4j  3149. 4J  -11.76  95.27  239.74  25.56  24  22  11  2549.4  -18.95  92.05 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERHINA TION  ACCURACY 

TOE  4.5092  TRA-2.2421  TC3  -.0916  BAU  .1970  SGT  3258.8  SGR  2357.0  SG3  91.8  ST  2232.2  SR  1116.7  SS  890.1 

ROE-1.9418  RRA  1.9674  RC3  .0342  FAU  .00870  RRT  -.9522  RRF  -.9531  RTF  .9988  CRT  -.9599  CRS  .9619  CST-i .0000 

FOE  1.4432  FRA  -.7347  FC3  -.0500  BSP  12639  SG6  4021.8  R23  -.0981  R13  -.9940  LSA  2634.5  MSA  284.7  SSA  ] .8 

BOE  4.9095  BRA  2.9829  BC 3 .0978  FSP  -299  SGl  3978.3  SG2  590.0  THA  144.55  ELI  2479.9  El2  281.9  AlF  153.99 


1606 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


LAUNCH  CATE  F EG  8 1969 


HELIOCENTRIC  CONIC 


RL 

147.58 

LAL 

.00 

lOl 

139.06 

VL 

RP 

108 .91 

LAP 

-3.25 

LOP 

329.53 

VP 

RC 

120.015 

GL 

62.32 

GP 

-74 .88 

ZAL 

PLANETOCENTRIC  I 

CONIC 

C3 

86.016 

VHL 

9.274 

OLA 

62.41 

RAL 

LNCH  AZ^TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

31  .75 

13 

41  7 

4740.52 

-18.31 

233.33 

148  .25 

23 

28  33 

3047.35 

-18.30 

93.13 

31  .75 

13 

41  7 

4740.52 

-18.31 

233.33 

148.25 

23 

28  33 

3047.35 

-18.30 

93.13 

31  .75 

13 

41  7 

4740.52 

-18.31 

233.33 

148.25 

23 

28  33 

3047.35 

-18.30 

93.13 

differential 

. CORRECTIONS 

MIOH 

TOE  3.5863 

TRA- 

-2.^019 

TC3  -.4175 

BAU  .4888 

SGT  - 

RCE  .9382 

RRA 

-.1771 

RC3  -.0799 

FAU  .02019 

RRT 

FOE  I .4630 

FRA 

-.7797 

FC3  -.2032 

BSP  13060 

SG8  • 

6DE  3.7070 

BRA 

2.5082 

BC3  .4251 

FSP  -407 

SGI 

FLIGHT  TIME  142.00 
DISTANCE  407.976 

27.597  GAL  -3.24  A7L  72.66  HCA  190.96  SMA  127.98 

37.419  GAP  3.83  A7P  107.04  TAL  197.04  TAP  28.00 

101.55  7AP  103.91  ETS  295.31  7AE  98.98  ETE  210.23 

336.85  RAC  6569.7  VEL  14.400  PTH  2.62  VHP  10.699 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  JUN  30  1969 


ECC  .16298  I NC 1 7 , 34 20  VJ  30.190 
RCA  107.12  APO  148.84  V2  34.796 
7AC  102.94  ETC  175.07  ClP-157.16 


236.91 
236.89 
236.91 
236.89 
236.91 
236.89 
IRSE  EXEC 
4079.5  SGft 
.8335  RRF 
4J29.9  R23 
4114.9  SG2 


29.20 

29.20 

29.20 

29.20 

29.20 

29.20 


15 

24 

15 


0 8 
19  20 
0 8 
24  19  20 
15  0 8 

24  19  20 


DPA  -65.04  RAP 
PO  CST  TIM  INJ 
4140.5 
2447.4 
4J40.5 

2447.4 

4140.5 
2447.4 


61 .31  ECC  2.4156 
2 LAT  INJ  2 LONG 
229.45 


-25.24 

-25.23 

-25.24 

-25.23 

-25.24 

•25.23 


89.24 

229.45 

89.24 

229.45 

89.24 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  FEB  8 1969 


643.2 

SG3 

123.4 

ST 

2431 .3 

SR 

583.9 

SS 

883.8 

.8903 

RTF 

.9092 

CRT 

.9545 

CRS  - 

-.9779 

CST 

-.9958 

.1224 

R13 

.9906 

LSA 

2645.9 

MSA 

181  .2 

SSA 

2.2 

352.3 

THA 

7.54 

ELI 

2494.7 

El2 

169.7 

ALF 

12.97 

144.00 

ARRIVAL 

DATE 

JUL 

2 1969 

heliocentric  conic 

RL  147.58  LAL  . 00  LOL  139.06  VL  27.566 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.400 

RC  122.394  GL  59.36  GP  -68.49  ZAL  103.38 

plane tocentrjc  conic 

C3  57.670  VHL  7.594  OLA  59.94  RAL  340.56  RAO  6569-0  VEL  13.380  PTH 


DISTANCE  413.913 

GAL  -3.04  A7L  76.27  HCA  194.03  SMA  127.77 
GAP  4.08  A7P  103.34  TAL  195.85  TAP  29.88 
ZAP  108.43  ETS  305.40  ZAE  104.79  ETE  219.05 


ECC  .16364  I NCI  3 . 7304  VI  30.190 
RCA  106.86  APO  148. 68  V2  34.800 
ZAC  106.06  ETC  185.01  ClP-149.56 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

34.68 

14  3 10 

4633.43 

-23.28 

227.50 

145.32 

23  36  5 

2966.04 

-23.27 

90.82 

34.68 

14  3 10 

4633.43 

-23.28 

227.50 

145.32 

23  36  5 

2966.04 

-23.27 

90.82 

34  .68 

14  3 10 

4633.43 

-23.20 

227.50 

145.32 

23  36  5 

2966.04 

-23.27 

90.82 

DIFFERENTIAL 

CORRECTIONS 

MIOH 

INJ  RT  ASC 
236.15 
236.13 
236.15 
236.13 
236.15 
236.13 


2.45  VHP 
INJ  AZMTH 
33.05 
33.05 
33.05 
33.05 
33.05 
33.05 


8.701  OPA  -59.08  RAP  52.62  ECC  1 .9491 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  20  23 

4033.4 

-29.91 

222 . 90 

24  25  31 

2366.0 

-29.89 

06.22 

15  20  23 

4033,4 

-29.91 

222.90 

24  25  31 

2366.0 

-29.89 

06.22 

15  20  23 

4033.4 

-29.91 

222.90 

24  25  31 

2366.0 

-29.89 

86.22 

TOE  2.7830  TRA-2.2260  TC3  -.8513  BAU  .6960  SGT  4161.8  SGff  1264.6  S03 

ROE  1.1585  RR A -.5258  RC3  -.3004  FAU  .03411  RRT  .9652  RRF  .9915  RTF 

FOE  1.5042  FRA  -.8887  FC3  -.5120  BSP  16501  SG6  4349.7  R23  .1312  R1 3 

0CE  3.0145  BRA  2.2873  0C3  . 9026  FSP  -695  SCI  4338.1  SG2  3l7.1  THA 


165.8 

.9859 

.9890 

16.44 


ST  2328.5  SR  905.8  SS  905.1 
CRT  .9836  CRS  -.99 72  CST  -.9943 


LSA  2652.1  MSA 
ELI  2493.9  El2 


168.1  SSA 
152.5  AlF 


2.8 
21  .02 


LAUNCH  CATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.88  LAP  -3.34  LOP  335.87 

RC  124.766  GL  56.26  GP  -62.43 

planetocentric  conic 
C3  42.723 

LNCH  A7MTH 
37.34 
142.66 
37.34 
142.66 
37.34 
142.66 


flight  time  U6.00 
01  STANCE  4J9.900 

VL  27.533  GAL  -2.83  A7L  70.60  HCA  197.13  SMA  127.55 

VP  37.381  GAP  4.34  A/P  100.91  TAL  194.62  TAP  31.75 

7Al  104.66  ZAP  112.96  ETS  308.84  7AE  109.56  ETE  220.63 


ARRIVAL  CATE  JUL  4 1 969 


ECC  .3  6441  INC  1 3 . 3994  VJ  30-190 
RCA  106.58  APO  140.52  V2  34 .805 
ZAC  108.61  ETC  187.93  ClP-147.44 


VHL  6.536 

OLA  57.73 

RAL  344,76 

RAD  6568.6 

VEL  12.810  PTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

14  26  47 

4545.59 

-26.83 

221.94 

236.15 

23  45  58 

2904.40 

-26.82 

88.60 

236.13 

14  26  47 

4545.59 

-26.83 

221 .94 

236.15 

23  45  58 

2904.40 

-26.82 

88.60 

236.13 

14  26  47 

4545.59 

-26.83 

221.94 

236.15 

23  45  58  2904.40 

. CORRECTIONS 

-26.82 

88.60  236.13 

MID-COURSE  EXECUTION  , 

2.33  VHP 
AZMTH  INJ 
36.76 

36.75 

36.76 

36.75 

36.76 
36.75 


7.508 
TIME 
15  42  32 
24  34  22 
15  42  32 
24  34  22 
15  42  32 
24  34  22 


TC3- 

•1 .1583 

BAU 

.6970 

RC3 

-.3839 

FAU 

.03920 

FC3 

-.7944 

BSP 

13259 

BC3 

1 .2203 

FSP 

-630 

SGT  4072.3  SGR 
RRT  .9529  RRF 
SOB  4279.3  R23 
SGI  4262.2  SG2 


.9 900  RTF 
.1691  R13 
381.1  THA 


193.5 

.9764 

.9815 

17.24 


OPA  -53.43  RAP 
PO  CST  TIM  INJ 
3945.6 
2304.4 
3945  .6 
2304  .4 
3945.6 
2304.4 
ORBIT  DETERMINA 
ST  2446.5  SR 
CRT  .9838  CRS 
LSA  2831.1  MSA 
ELI  2648.2  EL2 


47.04  ECC  1 .7031 
2 LAT  INJ  2 LONG 
216.65 


33.12 

33.11 

33.12 

33.11 

33.12 
33.11 


83.31 

216.65 

83.31 

216.65 

83.31 


TICN  ACCURACY 
1028.1  SS  1005.2 
-.9985  CST  -.9922 
193.6  SSA  3.5 
170.1  ALF  22.56 


LAUNCH  OATE  FEB  8 1969 

heliocentric  CONIC 
RL  147.58  LAL  .00  LOL  1 39 .06 
RP  108.86  LAP  -3.37  LOP  339.04 
RC  127.128  GL  53.25  GP  -56.84 
planetocentric  CONIC 
C3  33.831  VHL  5.816  OLA  55.75 
LNCH  TIME  L-I  TIME 
14  50  2 4473.51 

008  2858.62 

14  50  2 4473.51 

008  2858.62 

14  50  2 4473.51 

008  2858.62 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4046  TRA-J .6464  TC3-1.5050 
ROE  1.0191  RRA  -.3429  RC3  -.4929 
FOE  1.7930  FRA  -.7527  FC3-1  .2100 
BCE  2.6116  BRA  1.6817  BC3  1.6606 


FLIGHT  TIME  148.00 


DISTANCE  425.877 

VL  27.500  GAL  -2.61  AZL  80.23  HCA  21X1.25  SMA  127.32 
VP  37.362  GAP  4.60  AZP  99.17  TAL  193.39  TAP  33.64 
ZAL  105.46  ZAP  117.39  ETS  310.41  7AE  113.53  ETE  219.89 


ARRIVAL  CATE  JUL  6 1969 


ECC  .16532  INC  9.7670  VI  30.190 
RCA  106.27  APO  148.37  V2  34.811 
ZAC  110.81  ETC  188.70  ClP-147.27 


LNCH  AZMTH 
39.74 
140.26 
39.74 
140.26 
39.74 
140.26 


RAL  340.96 
INJ  LAT 
-29.28 
-29.27 
-29.28 
-29.27 
'29.28 
-29.27 

BAU  .7511 
FAU  .04729 
BSP  13590 
FSP  -746 


RAO  6568 
INJ  LONG 
216.80 
86.61 
216.80 
86.61 
216.80 
86.61 
MIO- 
SGT 
RRT 
SOB 
SGI 


3 VEL  12.458  PTH  2.25  VHP  6.758 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


236.53 

236.51 

236.53 

236.51 

236.53 

236.51 


40.19 

40.18 

40.19 

40.18 

40.19 
40.18 


16 

0 

16 

0 

16 

0 


4 36 
47  47 
4 36 
47  47 
4 36 
47  47 


COURSE  EXECUTION  ACCURACY 

4161.4  SGR  1302.5  SG3  226.0 
.9528  RRF  .9898  RTF  .9720 

4360.5  R23  .1839  R13  .9772 

4344.0  SG2  370.7  THA  16.74 


OPA  -40.JI  RAP 
PO  CST  TIM  INJ 

3873.5 

2250.6 

3873.5 

2258.6 

3873.5 

2258.6 
ORBIT  DETERMINA 
ST  2522.1  SR 
CRT  .9852  CRS 
LSA  2912.5  MSA 
ELI  2715.7  EL2 


43.24  ECC  I .5568 
2 LAT  INJ  2 LONG 


35.24 

35.23 

35.24 

35.23 

35.24 
35.23 


210.90 

80.7] 

210.90 

80.7] 

210.90 

80.71 


TION  ACCURACY 
1020.0  SS  1057.6 
.9991  CST  -.9916 
193.1  SSA  4.3 
162.6  ALF  21  .81 


1607 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69. 


iUNCH  CATE  FE6 

8 1969 

FLIGHT  TIME  150.00 

arrival  cate 

JUL 

8 1969 

HELIOCENTRIC  CONIC 

CISTANCE  431.851 

RL  147.58 

LAL 

.00 

La  139.06 

VL  27.465 

GAL  -2,39 

AZL  81. 4A 

HCA 

203.39 

SMA 

127,09 

ECC  .16635 

INC  8.5553 

vi 

30 . I 90 

RP  108.84 

LAP 

-3.39 

LOP  34 2.21 

VP  37.343 

GAP  4.67 

AZP  97,86 

TAL 

192.13 

TAP 

35.52 

RCA  105.95 

APO  148.24 

V2 

34.818 

RC  129.481 

gl 

50.40 

GP  - 

51.77 

ZAL  105.81 

ZAP  121,62 

ETS  311 ,35 

ZAE 

116.80 

ETE 

218.18 

ZAC  112.79 

ETC  108.65 

CLP 

-147.91 

PLANETOCENTRIC  CONIC 

C3  28.067 

VHL 

5.298 

Ola 

54.01 

RAL  353.06 

RAO  6568.1 

VEL  12.225 

PTH 

2.20 

VHP 

6.275 

CPA  -43.15 

RAP  40.66 

ECC 

1 .4619 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

41  .88 

15 

12  26 

4413.82 

-30.95 

212.15 

237.25 

43.26 

16 

26  0 

3813.8 

-36.60 

205.75 

1 38 . 1 2 

0 

10  27 

2824 

.54 

-30.94 

84.89 

237,23 

43.25 

0 

57  32 

2224 . 5 

-36.59 

78.49 

41  .88 

15 

12  26 

4413 

.82 

-30.95 

212.15 

237.25 

43^.26 

16 

26  0 

3813.8 

-36.60 

205.75 

1 38 . 1 2 

0 

10  27 

2824 

.54 

-30.94 

84.89 

237.23 

43.25 

0 

57  32 

2224 . 5 

-36.59 

78 .49 

41  .88 

15 

12  26 

4413 

.82 

-30.95 

212.15 

237.25 

43.26 

16 

26  0 

3813.8 

-36.60 

205.75 

138.12 

0 

10  27 

2824 

.54 

-30.94 

84.89 

237.23 

43.25 

0 

57  32 

2224 . 5 

-36.59 

78.49 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.2828 

TRA-J .4051 

TC3-2 .0340 

BAU 

.7927 

'SCT 

4267.7 

SCR 

1241.0  SC3 

253.5 

ST 

2602.2 

SR 

977.9 

SS 

1094.9 

ROE 

.8935 

RRA  -.2696 

RC3  -.5600 

FAU 

.05306 

RRT 

.9500 

RRF 

.9877  fcTF 

.9682 

CRT 

.9859 

CRS 

-.9994 

CST 

-.9912 

FOE 

1 .8339 

FRA  -.6025 

FC3-1 .6614 

BSP 

13926 

see 

4444.7  R23 

.1940  RJ3 

.9730 

LSA 

2981 .6 

MSA 

191  .1 

SSA 

5.2 

BOE 

2.4514 

BRA  1 . 5094 

BC3  2.1126 

FSP 

-047 

SCI 

4429.2 

SC2 

370.6  THA 

15.58 

ELI 

2775.7 

EL2 

153.2 

alf 

20.39 

LAUNCH  DATE  F£8  6 1969 


FLIGHT  TIME  152.00 


ARRIVAL  DATE  JUL  10  1969 


heliocentric  CONIC 


DISTANCE  437,818 


RL  147.58 

LAL  .00 

La  139.06 

VL  27.430 

CAL  -2.16 

A7L  82.38 

HCA  206.53 

SMA 

126.86 

ECC  .16750 

INC  7.6160 

VI 

30.190 

RP  108.82 

LAP  -3.39 

LOP  345.38 

VP  37 . 324 

CAP  5.13 

AZP  96.82 

TAL  190.85 

TAP 

37.38 

RCA  105.61 

APO  140. Jl 

V2 

34 .025 

RC  131 .823  CL  47,75 
PLANETOCENTRIC  CONIC 

CP  -47.21 

ZAL  105.75  TAP  125.58 

ETS  312.05 

119.46  ere  216.05 

ZAC  114.65 

ETC  100.26 

CLP 

'-140.92 

C3  24 .090 

VHL  4.900 

OLA  52.49 

RAl  357.06 

RAO  6560.0 

VEL  12.061 

PTH  2.16 

VHP 

5.964 

OPA  -38.56 

RAP  30.94 

ECC 

1 .3965 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.77 

15  33  57 

4363.77 

-32.09 

208.02 

238.30 

45.95 

16 

46  41 

3763.8 

-37.45 

201 .20 

136.23 

0 20  51 

2798.99 

-32.07 

83.44 

238.29 

45.94 

I 

7 30 

2199,0 

-37.43 

76.62 

43.77 

15  33  57 

4363.77 

-32.09 

208.02 

238.30 

45.95 

16 

46  41 

3763.0 

-37.45 

201  .20 

136.23 

0 20  51 

2790.99 

-32.07 

03,44 

238.29 

45.94 

1 

7 30 

2199.0 

-37.43 

76.62 

43.77 

15  33  57 

4363.77 

-32.09 

200.02 

238.30 

45.95 

16 

46  41 

3763.0 

-37.45 

201 .20 

136.23 

0 20  51 

2790.99 

-32.07 

03.44 

238.29 

45.94 

1 

7 30 

2199,0 

-37.43 

76.62 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.1989 

tra- 

'1.3303 

TC3-2.4910 

BAU 

.8259 

SCT 

4376.2 

SCR 

1162.6 

SC3 

275.0 

ST 

2680.9  SR 

924.3 

SS 

1118.3 

ROE 

.7053 

RRA 

-.2040 

RC3  -.6098 

FAU 

.05863 

RRT 

.9474 

RRF 

.9641 

RTF 

.964  7 

CRT 

.9866  CRS 

-.9996 

CST 

-.9908 

FOE 

1 .8359 

FRA 

-.5846 

FC3-2.1070 

BSP 

14216 

see 

4528.0 

R23 

.1998 

R13 

.9689 

LSA 

3042.4  MSA 

188.5 

SSA 

6.1 

BCE 

2.3350 

BRA 

1 .3538 

BC3  2.5645 

FSP 

-923 

SCI 

4513.6 

SC2 

360.7 

THA 

14.22 

ELI 

2032.7  EL2 

143.0 

ALF 

18.04 

LAUNCH 

CATE 

FEB 

8 1969 

flight 

TIME 

154.00 

ARRIVAL 

CATE 

JUL 

12  1969 

HELIOCENTRIC  CONIC 


RL 

147.58 

LAL 

.00 

ta 

139,06 

VL 

RP 

108.79 

LAP 

-3.3  9 

LOP 

348.56 

VP 

RC 

134.153 

CL 

45.26 

GP 

-43.14 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

21 .216 

VHL 

4,606 

CLA 

51 .16 

RAL 

DISTANCE  443.777 

27,395  GAL  -1.92  AZL  83.14  MCA  209.B8  SMA  126.62  ECC  .16876  INC  6.8627  VJ  30.190 

37.305  GAP  5.39  AZF  95.97  TAL  109.54  TAP  39.22  RCA  105.25  APO  147.99  V2  34.833 

105.31  ZAP  129.24  ETS  312.64  7A£  121 .60  ETE  213.76  ZAC  116,42  ETC  167.73  ClP-150.11 

.99  RAO  6567.9  VEL  11.941  PTH  2.13  VHP  5.768  OPA  -34.34  RAP  37.87  ECC  1.3492 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

45.43 

15  54  45 

4321 .29 

-32.85 

204.36 

239.66 

48.29 

17 

6 46 

3721  .3 

-37,95 

197.21 

134.57 

0 31  27 

2779.75 

-32.04 

62.24 

239.67 

48.28 

1 

17  47 

2179.8 

-37.94 

75  .09 

45.43 

15  54  45 

4321 .29 

-32.05 

204.36 

239.68 

48.29 

17 

6 46 

3721  .3 

-37.95 

197.21 

134.57 

0 31  27 

2779.75 

-32.04 

82.24 

239.67 

40.28 

1 

17  47 

2179.8 

-37.94 

75.09 

45.43 

15  54  45 

4321 .29 

-32,05 

204 . 36 

239.68 

48.29 

17 

6 46 

3721  .3 

-37.95 

197.21 

134.57 

0 31  27 

2779.75 

-32.84 

82.24 

239.67 

40.28 

1 

17  47 

2179.0 

-37.94 

75.09 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1378  TRA-1 .1993  TC3-2.9510  BAU  .8557 

ROE  .6949  RRA  -.1491  RC3  -.6265  FAU  .06182 

FOE  1.8060  FRA  -.4689  FC3-2.5 228  BSP  14506 

BOE  2.2479  BRA  1 .2086  SC3  3.0168  FSP  -978 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4485.6  SCR  1080.6  SG3  290.6 

RRT  ,9430  RRF  .9790  RTF  .9614  CRT 

SC6  4613.9  R23  .2008  R13  .9650  LSA  3095.6  MSA 

SCI  4600.6  SC2  350.5  THA  12.88  ELI  2885.4  EL2 


ORBIT  DETERMINATION  ACCURACY 
ST  2754.5  SR  869.1  SS  1128.6 
,9872  CRS  -.9997  CST  -.9904 


165.6  SSA 
132.3  ALF 


7.1 

17.34 


LAUNCH  DATE  FEB  8 1969 


FLIGHT  TIME  156.00 


ARRIVAL  DATE  JUL  ]4  1969 


HELIOCENTRIC  CONIC 


DISTANCE  449.725 


RL  147.58 

LAL 

.00 

La  139.06 

VL  27.359 

CAL  -1.67 

AZL  83.76  HCA  212. $3 

SMA  126.38 

ECC  .17015 

INC  6.2410 

VJ 

30.190 

RP  100.77 

LAP 

-3.38 

LOP  351 .74 

VP  37.206 

CAP  5.65 

AZP  95.25 

TAL  108,21 

TAP  4] 

1 .04 

RCA  104.80 

APO  147,09 

V2 

34.041 

RC  136.471 

CL 

4 2.92 

GP  -39.53 

ZAL  104.54 

ZAP  132.62 

ETS  313*17  ZAE  123.30 

ETE  213 

1 .46 

ZAC  118.15 

ETC  107.16 

CLP 

-151 .38 

PLANETOCENTRIC  CONIC 

C3  19.066 

VHL 

4.366 

OLA  50.00 

RAL  4.90 

RAO  6567.8 

VEL  11 .051 

PTH  2.10 

VHP  5.654 

OPA  -30.48 

RAP  37.30 

ECC 

1 .3130 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

46.90 

16 

15  0 

4284.94 

-33.36 

201.14 

241.38 

50.32 

17  26 

25 

3684.9 

-38.23 

193.72 

133. JO 

0 

42  23 

2765.19 

-33.35 

81.27 

241 .37 

50.31 

1 28 

29 

2165.2 

-38.21 

73.85 

46.90 

16 

15  0 

4204.94 

-33.36 

201.1 4 

241 .38 

50.32 

17  26 

25 

3684.9 

-38.23 

193.72 

133.10 

0 

42  23 

2765 .19 

-33.35 

01.27 

24J .37 

50.31 

1 20 

29 

2165.2 

-38.21 

73.85 

46.90 

16 

15  0 

4284.94 

-33.36 

201.14 

24J .38 

50.32 

17  26 

25 

3684  .9 

-30.23 

193.72 

133.10 

0 

42  23 

2765 .19 

-33.35 

01.27 

24J.37 

50.31 

1 28 

29 

2165.2 

-30.21 

73.85 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.091 4 

TRA-1 .0636 

TC3-3.4072 

BAU  .0029 

SCT  4593.3  SCR  1002.5  SC 3 301 .0 

ST  2821 .9 

SR  S16.9 

SS 

1128.2 

ROE  .6205 

RRA 

-.1045 

RC3  -.6236 

FAU  .06359 

RRT  . 

,9377  RRF  . 

.9720  RTF 

,9504 

CRT  .9880 

CRS  -.9990 

CST 

-.9900 

FOE  1 .751 7 

FRA 

-.3439 

FC3-2.0073 

BSP  14803 

see  4701 .4  R23  . 

.1967  R13  . 

,9615 

LSA  314J .7 

MSA  102.3 

SSA 

8.2 

BOE  2.1815 

BRA 

1 .0687 

0C3  3.4630 

FSP  -1015 

SCI  4609.0  SG2  341.2  THA  11.63 

ELI  2935.3 

EL2  121.2 

ALF 

15.99 

1608 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  C ATE  FEB  0 1 969 


heliocentric  CONIC 


flight  time  150. 00 


ARRIVAL  CATE  JUL  1 6 1969 


RL 

147.58 

LAL 

.00 

LOL 

RP 

108.74 

LAP 

-3.36 

LOP 

RC 

138.775 

GL 

40.70 

GP 

PLANETOCENTRIC  CONIC 

C3 

17.410 

VHL 

4.173 

CLA 

01  STANCE  455.66?  , „ . 

VL  27.322  CAL  -1 .41  A7L  84.08  HCA  215.99  SHA  126.14  ECC  .17166  INC  5.7185  VI  30.190 

VP  37.268  CAP  5.92  A7P  94:63  TAL  186.85  TAP  4?.84  RCA  104.49  APO  147.80  V2  34  850 

7AL  103.46  7AP  135.70  ETS  313.65  7AE  124.63  ETE  209.25  7AC  115.87  ETC  186.61  CcP-152.67 


LNCH  A7HTH  LNCH  TIME  L-I  TIME 


16  34  55  4253.58 

0 53  44  2754.30 


16  34  55  4253.58 
0 53  44  2754.30 
16  34  55  4253.58 
0 53  44  2754.30 


RAL  8.8? 
INJ  LAT 
-33.68 
-33.67 
-33.68 
-33.67 
-33.68 
-33.67 

BAU  .9074 
FAU  .06403 
BSP  15041 
FSP  -1028 


48. ?1 
131 .79 
48. ?1 
131 .79 
48. ?1 
131.79 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0572  TRA  -.9255  TC3-3.8495 
ROE  .5606  RRA  -.0677  RC3  -.6044 
FOE  1.6829  FRA  -.2127  FC3-3.1824 
BOE  2.1322  BRA  .9290  BC3  3.8967 

LAUNCH  OATE  FEB  8 1969 
HELIOCENTRIC  CONIC 

RL  147.58  LAL  .00  LOL  139-06  VL  27.285 
RP  108.71  LAP  -3.32  LOP  358.09  VP  37 .250 
RC  141.067  GL  38.58  GP  -33.50  ZAL  102.10 
PLANETOCENTRIC  CONIC 

C3  16.133  VHL  4.017  OLA  48.06  RAL  12.78 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
49.39  16  54  40  4226.24  -33.87 

130.61  1 5 32  2746.41  -33.85 

49.39  16  54  40  4226.24  -33.87 

130.61  1 5 32  2746. 4J  -33.85 

49.39  16  54  40  4226.24  -33.87 

130.61  1 5 32  2746.41  -33.85 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0268  TRA  -.7880  TC3-4. 28 38  BAU  .9323 
ROE  -5114  RRA  -.0388  RC3  -.5785  FAU  .06371 
FDE  1.6003  FRA  -.0859  FC3-3.4190  BSP  15353 
BOE  2.0903  BRA  .7890  0C3  4.3227  FSP  -1036 


RAD  6567 
INJ  LONG 
198.29 
80.48 
198.29 
80.48 
198.29 
80.48 
MID- 
SGT 
RRT 
SOB 
SGI 


7 VEL  11.781  PTH  2.08  VHP  5.599 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

243.40  52.07  17  45  49 

243.39  52.06  1 39  38 

243.40  52.07  17  45  49 

243.39  52.06  1 39  38 

243.40  52.07  17  45  49 

243.39  52.06  1 39  38 

-COURSE  EXECUTION  ACCURACY 

4695.5  SGR  931.1  SG3  306.6 
.9306  RRF  .9629  RTF  .9555 

4787.0  R23  .1887  R13  .9581 

4775.2  SG2  335.0  THA  10.51 


FLIGHT  TIME  160.00 
01 STANCE  461.587 

GAL  -1.14  AZL  84.73  HCA  219. 15  SM*  125.90 

GAP  6.18  A7P  94.09  TAL  185.47  TAP  44.62 

7AP  138.53  ETS  314.08  7AE  125.67  ETE  207.16 


CPA  -26.96  RAP  37.13  ECC  1 .2866 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3653.6  -38.34  190.66 

2154.3  -38.33  72.86 

3653.6  -38.34  190.66 

21 54.3  -38.33  72.86 

3653.6  -38.34  190.66 

2154.3  -38.33  72.86 

ORBIT  DETERMINATION  ACCURACY 
ST  2885.0  SR  770.9  S5  1120.2 
CRT  .9890  CRS  -.9999  CST  -.989 5 
LSA  3184.3  MSA  179.1  SSA  9.3 
ELI  2984.2  EL2  lio.l  AlF  14.83 

ARRIVAL  DATE  JUL  18  1969 


ECC  .17330  INC  5.2688  VI  30.190 
RCA  104.08  APO  147.72  V2  34.860 
7AC  121.59  ETC  186.08  ClP-153.97 


RAD  6567.6  VEL  11.727 

PTH  2.07 

VHP 

5. 

.587 

OPA 

. -23.75 

RAP  37.29 

ECC 

1 .2655 

INJ  LONC  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

195.77  245.71 

53.60 

18 

5 

6 

3626.2 

-38.35 

187.97 

79.87  245.70 

53.59 

I 

51 

18 

2146.4 

-38.34 

72.08 

195.77  245.71 

53.60 

18 

5 

6 

3626.2 

-38.35 

187.97 

79,87  245.70 

53.59 

1 

51 

18 

2J46.4 

-38.34 

7 2 .08 

195.77  245.71 

53.60 

18 

5 

6 

3626.2 

-38.35 

187.97 

79.87  245.70 

53.59 

1 

51 

18 

2146.4 

-38.34 

72  .08 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OE TERM I NATION  ACCURACY 

SGT  4799.0  SGR 

068.9  SG3 

309.0 

ST 

0936 . 7 

SR  730.0 

S5 

1103.1 

RRT  .922 7 RRF 

.9516  RTF 

.9533 

CRT  .9903 

CR5  -.9998 

CST 

-.9890 

SGB  4077,0  R23 

.1758  R13 

.9554 

LSA  3216.1 

MSA  175.4 

SSA 

10.5 

SGI  4865.8  SG2 

330.3  THA 

9.53 

ELI 

3024.5 

EL?  98.6 

AlF 

13.04 

LAUNCH  OATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.68  LAP  -3.28  LOP  1.27 

RC  143.344  GL  36.55  GP  -31 .00 

PLANETOCENTRIC  CONIC 
C3  15.124  VHL  3.889  DlA  47.23 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

50.47  17  14  26  4202.34 

129.53  1 17  46  2741 .14 

50.47  17  14  26  4202.34 

129.53  1 17  46  2741 .14 

50.47  17  14  26  4202.34 

129.53  1 17  46  2741 .14 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9998  TRA  -.6472  TC3-4.6972 

ROE  .4715  RRA  -.0157  RC3  -.5468 

FOE  1.5101  FRA  .0355  FC3-3.5886 

BOE  2.0546  BRA  .6474  0C3  4.7289 

LAUNCH  OATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.65  LAP  -3.23  LOP  4.46 

RC  145.608  GL  34.57  GP  -28.79 


51  .49 

128.51 
51 .49 

128.51 
51  .49 

128.51 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9722  TRA  - .5004  TC3-5.0852 
ROE  .4388  RRA  .0038  RC3  -.5121 
FOE  1.4135  FRA  .1532  FC3-3.6938 
BOE  2.0204  BRA  .5004  BC3  5.1109 


FLIGHT  TIME  162.00 
DISTANCE  467.499 

Vl  27.247  GAL  -.86  A?L  85.12  HCA  222.32  SMA  125.66 
VP  37,231  GAP  6.45  AZP  93.61  TAL  184.06  TAP  46.38 
7Al  100.47  ZAP  141.11  ETS  314.43  ZAE  126.48  ETE  205.24 


RAL  16.79 
INJ  LAT 
-33.94 
-33.93 
-33.94 
-33.93 
-33.94 
-33.93 

BAU  .9562 
FAU  .06269 
BSP  15677 
FSP  -1036 


PTH  2.05  VHP  5.609 
INJ  AZMTH  INJ  TIME 


VL  27.209 
VP  37.214 
ZAL  98.61 


RAO  6567.6  VEL  11.684 
INJ  LONG  INJ  RT  ASC 
193.51  248.31  54.93  18  24  28 

79.42  248.30  54.92  2 3 28 

193.51  248.31  54.93  18  24  28 

79.42  248.30  54.92  2 3 28 

193.51  248.31  54.93  18  24  28 

79.42  248.30  54.92  2 3 28 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4899.0  SGR  815.2  5G3  308.5 

RRT  .9135  RRF  .9380  RTF  .9516 

SGB  4966.4  R23  .1591  R13  .9533 

SGI  4955.5  SG2  327.8  THA  8.68 

FLIGHT  TIME  164.00 

DISTANCE  473.398 

GA|_  -.57  AZL  85.47  HCA  225.49  SMA  125.41 

GAP  6.72  ATP  93.18  TAL  182.64  TAP  48.13 

ZAP  143.40  ETS  314.71'  7AE  127.11  ETE  203.48 


ARRIVAL  CATE  JUL  20  1969 


ECC  ,17508  INC  4.8761  Vl  30.190 
RCA  103.66  APO  147.66  V?  34.870 
ZAC  123.34  ETC  185.59  ClP'155.?4 

DPA  -20.80  RAP  37.70  ECC  1.2489 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3602.3  -38.26  105.59 

2141.1  -38.25  71.50 

3602.3  -38.26  185.59 

2141.1  -38.25  71.50 

3602.3  -38.26  185.59 

2141.1  -38.25  71.50 

ORBIT  DETERMINATION  ACCURACY 
ST  2970.3  SR  694,8  SS  1079.1 
CRT  .991 7 CRS  -.9995  CST  -.9804 
LSA  3238.5  MSA  1 7l  .2  SSA  11.7 
ELI  3057.0  EL2  86.8  AlF  13.04 

ARRIVAL  OATE  JUL  22  1969 


ECC  .17701  INC  4.5282  Vl  30.190 
RCA  103.21  APO  147,61  V2  34 .890 
ZAC  125.11  ETC  185.14  ClP-156.50 


VHL  3.706 

DLA  46.46 

RAL  20.87  RAO  6567.6 

VEL  11.650 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

17  34  21 

4181 .22 

-33.91 

191.40 

051 .18 

1 30  25 

2738.35 

-33.90 

79.13 

051.17 

17  34  21 

4101  .22 

-33,91 

191 .48 

051.18 

1 30  25 

2738.35 

-33.90 

79.13 

051.17 

17  34  21 

4181 .22 

-33.91 

191.48 

051.18 

1 30  25 

2738.35 

-33.90 

79.13 

051.17 

PTH  2.05  VHP  5.658  OPA  -J8.10  RAP  38.35  ECC  1 .2359 
INJ  AZMTH  INJ  TIME 
56. U 10  44  2 

56.10  2 16  3 

56.1!  18  44  2 

56.10  2 16  3 

56.11  18  44  2 

56.10  2 16  3 


BAU  ,9794 
FAU  .06116 
BSP  1 5978 
FSP  -1025 


SGT  4994.2  SGR  769.0  SG3  305.6 

RRT  .9024  RRF  .9219  RTF  .9501 

SGB  5053.1  R23  .1412  R13  .9514 

SGI  5042.4  SG2  3 28.2  THA  7.94 


PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3581  .2 

-38.09 

183.45 

2138.3 

-38.08 

71 .11 

3581  .2 

-38.09 

183.45 

2138.3 

-38.08 

71  .11 

3581  .2 

-38.09 

183.45 

2138.3 

-38.08 

71  .11 

ORBIT  DETERMINATION  ACCURACY 

ST  3005.0 

SR  664.1 

SS 

1047.7 

CRT  .9933 

CRS  -.9988 

CST 

-.9877 

LSA  3246.6 

MSA  167.3 

SSA 

13.0 

ELI  3076.6 

El2  74.9 

ALF 

12.39 

1609 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.53  LAL  .00  LOL  139-06 

RP  JOB. 61  LAP  -3.16  LOP  7.64 

RC  147.557  CL  32.63  CP  -26.53 

planctocentric  CONIC 
C3  13.723  VHL  3.7Q4  CLA  45. 7j 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
52.4 5 17  54  31  4162.44 

127.52  1 43  £3  2737.95 

52.45  17  54  31  4162.44 

127.52  1 43  23  2737.95 

52.45  17  54  31  4162.44 

127.52  I 43  23  2737.95 

DIFFERENTIAL  CORRECTIONS 

TOE  1.9451  TRA  -.3472  TC3-5.4350 
ROE  .4130  RRA  .0199  RC3  -.4757 
FOE  1.3171  FRA  .2630  FC3-3.7345 
0OE  1.9555  BRA  .3475  0C3  5.4557 

AUNCH  DATE  FES  5 1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  139.06 
RP  105.55  LAP  -3.09  LOP  10.52 
RC  150.092  Cl  30.72  OP  -25.09 
PLANETOCENTRIC  CONIC 
C3  13.267  VHL  3.642  OLA  44.97 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

53.45  15  15  ,6  4145.46 

126.52  1 56  32  2740.25 

53.45  15  15  6 4145.46 

126.52  1 56  32  2740.25 

53.48  15  15  6 4145.46 

126.52  1 56  32  2740.25 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9165  TRA  -.1810  TC3-5.7535 
ROE  .3935  RRA  .0367  RC3  -.4403 
FOE  1.2263  FRA  .3796  FC3-3.7222  | 
0CE  1.9565  BRA  ,1847  0C3  5.7703  I 


FLIGHT  time  166.00 


ARRIVAL  CATE  JUL  24  1969 


VL  27.171 
VP  37.196 
ZAL  96.53 

RAl  25.02 
INJ  LAT 

-33.79 

-33.75 

-33.79 

-33.78 

-33.79 

-33.78 

BAU  1.0009 
FAU  .05920 
0SP  16326 
FSP  -1017 


DISTANCE  479.253 

GAL  -.26  AZL  85.78  HCA  228.66  SMA  125.17  ECC  .17910  INC  4.2160  vj  30.190 
CAP  7.00  AZP  92.79  TAL  181.20  TAP  49.86  RCA  102-75  APO  147.58  V2  34.591 
ZAP  145.66  ETS  314.91  ZAE  127.59  ETE  201.89  ZAC  126.92  ETC  184.72  ClP-157.72 


RAD  6567.5  VEL  11 .624  PTH  2.04  VHP  5.728 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


254.29 

254.29 

254.29 

254.29 

254.29 

254.29 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5085.0  SGR  730.9  SG3  301.1 

RRT  .8898  RRF  .9038  RTF  .9493 

SG0  5137.2  R23  .1217  R13  /9503 

SGI  5126.6  SG2  330.8  THA  7,32 

FLIGHT  TIME  168.00 


2 29  1 

19  3 54 

2 29  1 
19  3 54 

2 29  1 


DPA  -15.61  RAP 
PO  CST  TIM  INJ 
3562.4 

2138.0 
3562.4 

2158.0 
3562.4 

2138.0 

ORBIT  OETERHINA 
ST  3019.7  SR 
CRT  .995 0 CRS 
LSA  3244.4  MSA 
Eli  3086.0  EL2 


39.18  ECC  1 .2258 
2 LAT  INJ  2 LONG 


T ION  ACCURACY 
639.0  SS  1012.7 
-.9976  CST  -.9869 
163.2  S5A  14.3 
62.4  ALF  11.90 


ARRIVAL  DATE  JUL  26  1969 


4145.46 

2740.25 

4145.46 

2740.25 

4145.46 

2740.25 


VL  27.133 
VP  37.179 
ZAL  94.25 

RAL  29.25 
INJ  LAT 
-33.57 
-33.56 
-33.57 
-33.56 
-33.57 
-33.56 

BAU  1.0235 
FAU  .05704 
BSP  16539 
FSP  -975 


DISTANCE  485. J 53 

GAL  .06  AZL  86.07  HCA  231.83  SMA  124.92  ECC  .18135  INC  3.9327  VI  30.190 

GAP  7,28  AZP  92.43  TAL  179.74  TAP  51.57  RCA  102.27  APO  147.58  V2  34.902 

ZAP  147.67  ETS  315.01  ZAE  127.97  ETE  200.46  ZAC  128.77  ETC  184.34  ClP-158.91 


RAO  6567.5  VEL  11.604  PTH  2.03  VHP  5.815 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
187.87  257.64  58.31  19  24  ll 

79.05  257.63  58.09  2 *2  12 

187.87  257.64  5 8.11  19  24  ll 

79.05  257,63  58.09  2 42  12 

187.87  257.64  58.11  19  24  13 

79.05  257.63  58.09  2 42  12 


DPA  -13.31  RAP  40.18  ECC  1.2183 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5178.5  SGR  702.3  SG3  296.6 

RRT  .8741  RRF  .8849  RTF  .9472 

SGB  5225,9  R23  .1098  R13  .9481 

SGI  5214.9  SG2  338.8  THA  6.79 


3545.5  -37.50  179.73 

2140.2  -37.49  70.90 

3545.5  -37.50  179.73 

2140.2  -37.49  70.90 

3545.5  -37.50  179.73 

2M0.2  -37.49  70.90 

ORBIT  DETERMINATION  ACCURACY 
ST  3019.7  SR  620.0  SS  978.4 

CRT  .9965  CRS  -.9955  CST  -.9855 

LSA  3230.1  MSA  162.7  SSA  15.6 

ELI  3082.3  EL2  50.8  AlF  lj  .57 


LAUNCH  CATE  FEB  8 3 969 

HELIOCENTRIC  CONK 
RL  147.58  LAL  .00  LOL  12 
RP  108.54  LAP  -3.01  LOP  1 
RC  152.312  GL  28.84  GP  -Z 
PLANETOCENTRIC  CONK 
C3  J2.948  VHL  3.598  CLA  4 
LNCH  AZMTH  LNCH  TIME  L-I  1 

54.49  18  36  6 4129. 

125.51  2 9 43  2745. 

54.49  18  36  6 4129. 

12 5.51  2 9 43  2745. 

54.49  18  36  6 4129. 

125.51  2 9 43  2745. 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8828  TRA  -.0158  TC3-5. 
ROE  .3774  RRA  ,0481  RC3 
FOE  1 .1294  FRA  .4712  FC3-3. 
BDE  1.9202  BRA  .0506  BC3  6.1 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  13: 
RP  108.50  LAP  -2.92  LOP  1 
RC  154.516  Gt  26.97  GP  -21 
PLANETOCENTRIC  CONIC 
C3  12.758  VHL  3.572  OLA  4! 
LNCH  AZMTH  LNCH  TIME  L-I  T. 
55.57  18  57  37  4115. - 

124.43  2 22  44  2753.; 

55.57  18  57  37  4115.- 

124.43  2 22  44  2753.; 

55.57  18  57  37  4115.' 

124.43  2 22  44  2753.; 


FLIGHT  TIME  170.00 


ARRIVAL  cate  JUL  28  3969 


> VL  27.095 
VP  37.1 62 

> ZAl  91  .80 

’ RAl  33.54 
INJ  LAT 
-33.25 
-33.24 
-33.25 
-33.24 
-33.25 
-33.24 

BAU  1.0393 
FAU  .05419 
BSP  16775 
FSP  -957 


DISTANCE  491.009 

GAL  .39  AZL  86,33  HCA  235.01  SMA  124.68  ECC  .18378  INC  3.6729  VI  30.190 
GAP  7,56  AZP  92,11  TAL  178.27  TAP  53.28  RCA  101.77  APO  147.59  V2  34.914 
ZAP  149.52  ETS  315.01  ZAE  128.26  ETE  199.18  ZAC  130.65  ETC  183.98  ClP-160.07 


RAO  6567.5  VEL  11.590  PTH  2.03  VHP  5.918 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
186.23  261.19  58.98  19  44  56 

79.27  261.19  58.97  25328 

186.23  261.19  58.98  194456 

79.27  261.19  58.97  2 55  28 

186.23  261.19  58.98  1944  56 

79.27  261.19  58.97  2 55  28 


DPA  -11.1 7 RAP  41.32  ECC  1.2131 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5251.3  SGR  674.6  SG3  288.2 

RRT  ,8572  RRF  .8628  RTF  .9474 

SGB  5294.4  R23  .0917  R13  .9480 

SCI  5283.1  SG2  345.4  THA  6.31 

FLIGHT  TIME  172.00 


3530.0  -37.08  1 78 .05 

2145.2  -37.07  7] .10 

3530.0  -37.08  178.05 

2145.2  -37.07  7J.J0 

3530.0  -37.08  178,05 

2145.2  -37.07  71.10 

ORBIT  DETERMINATION  ACCURACY 
ST  3000.6  SR  601  .8  SS  934.3 

CRT  .9980  CRS  -.9925  CST  -.9845 

LSA  3195.9  MSA  158.5  SSA  16.8 

ELI  3060.2  EL2  37.6  AlF  11.32 

ARRIVAL  OATE  JUL  30  1969 


VL  27.057' 
VP  37.145 
ZAL  89.19 

RAL  37.86 
INJ  LAT 
-32.83 
'32.82 
-32.83 
-32.82 
-32.83 
-32.82 


DISTANCE  496.847 

GAL  .74  AZL  86.57  HCA  238.19  SMA  124.44  ECC  .18640  INC  3.4324  VI  30.190 

GAP  7.85  AZP  91  Jl  TAl  176.78  TAP  54.97  RCA  10J  .24  APO  147.63  V2  34.926 

ZAP  151.24  ETS  314.90  ZAE  128.48  ETE  198.05  ZAC  132.57  ETC  183.63  CtP-161 .20 


RAD  6567.5  VEL  11.582  PTH  2.03  VHP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ 

184.62  264,92  59.79  20 

79.71  264.92  59.77  3 

184.62  264.92  59.79  20 

79.7 1 264.92  59.77  3 

184.62  264.92  59.7 9 20 

79.71  264.92  59-77  3 


6.035  OPA  -9.19  RAP  42,58  ECC  1.2100 
TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

* j **  » m/v  « j v 'j*:?; 

ORBIT  DETERMINATION  ACCURACY 

TDE 

1 .8357 

TRA 

.1582 

TC3-6 .2022 

BAU 

1.0597 

SOT 

5331 .4 

SCR 

652.9 

SG3 

280.8 

ST 

2949.5 

SR 

584,5 

SS  881  - 7 

ROE 

.3635 

RRA 

.0595 

RC3  -.3677 

FAU 

.05182 

RRT 

,8408 

RRF 

.8407 

RTF 

.94  75 

CRT 

. 9990 

CRS 

-.9877 

CST  -.9828 

FOE 

1 .0274 

FRA 

.5607 

FC3-3.5166 

BSP 

J 7J08 

SGB 

537J.2  RZ3 

.0749 

R13 

.9480 

LSA 

3129.5 

MSA 

156.7 

SSA  18.1 

0OE 

1.8713 

BRA 

.1690 

BC3  6.2131 

FSP 

-938 

SGI 

5359.7 

SC  2 

351  .6 

THA 

5.90 

ELI 

3006.8 

EL2 

25.8 

ALF  J J .20 

1610 


M i Ml  i!  mull 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  FEB  8 1969 


FLIGHT  TIME  174.00 


ARRIVAL  CATC  AUG  1 1969 


HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.47  LAP  -2.82  LOP  20.39 

RC  156.704  GL  25.11  GP  -20.93 

planetocentric  CONIC 
C3  12.689  VHL  3.562  CLA  42.61 
UNCH  A7MTH  LNCH  TIME  L-I  TIME 
56.73  19  19  40  4101 .66 

123.27  2 35  23  2764.85 

56.73  19  19  40  4101 .66 

123.27  2 35  23  2764 .85 

56.73  19  19  40  4101 .66 

123.27  2 35  23  2764 .85 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7872  TRA  .3462  TC3-6.3354 

ROE  .3540  RRA  .0713  RC3  -.3350 

FOE  .9342  FRA  .6487  FC3-3.3523 

BOE  1.0219  BRA  .3535  BC3  6.3442 

LAUNCH  OATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  100.43  LAP  -2.71  LOP  23.50 

RC  158.075  CL  23.26  GP  -19.82 

planetocentric  CONIC 


OISTANCE  502.668 

VL  27.018  GAL  1.10  A7L  86.79  HCA  241.37  SMA  124.19 

VP  37.129  CAP  8.15  A TP  91.54  TAL  175.28  TaP  56.65 

7AL  86.44  ZAP  152.85  ETS  314.67  TAE  128.66  ETE  197.00 


RAL  42.21 
INJ  LAT 

-32.30 

-32.29 

-32.30 

-32.29 

-32.30 

-32.29 

BAU  1.0762 
FAU  .04913 
BSP  17297 
FSP  -907 


RAO  6567.5  VEL  11.579  PTH  2.02  VHP  6.163 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
183.03  268.00  60.55  20  28  1 

80.37  260.80  60.54  3 21  28 

183.03  268700  60.55  20  20  1 

80.37  268.80  60.54  3 21  28 

183.03  268.80  60.55  20  28  1 

80.37  268.80  60.54  3 21  28 

HIC-COURSE  r«CUTI0N  ACCURACY 
SOT  5404.4  SGR  636.7  SG3  272.8 

RRT  .0229  RRF  .0108  RTF  .9476 

SOB  5441.7  R23  .0626  R13  .9480 

SGI  5429.8  SG2  360.1  THA  5.56 


ECC  .18922  INC  3.2077  VI  30.190 
RCA  100.69  APO  147.69  V2  34.938 
ZAC  134.52  ETC  183.30  ClP-162.30 

CPA  -7.33  RAP  43.95  ECC  1.2088 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3501  .7 

-35.95 

174.04 

2164.0 

-35.94 

72.18 

3501 .7 

-35.95 

174 .04 

2164.0 

-35.94 

72.18 

3501.7 

-35.95 

174 .04 

2164.0 

-35.94 

72.16 

FLIGHT  TIME  176.00 
OISTANCE  508.470 

VL  26.980  CAL  1.40  A7L  07.00  Ha  244.55  SMA  123.95 

VP  37,113  GAP  0.45  ATP  91.29  TAL  173.77  TAP  50.33 

TAL  83.60  TAP  154.34  ETS  314.32  TAC  120.79  ETE  196.00 


ORBIT  DETERMINATION  ACCURACY 
ST  2006.7  SR  571.3  SS  032.5 

CRT  .9994  CRS  -.9007  CST  -.9007 

LSA  3054.1  MSA  156.7  SSA  19.3 

ELI  2942.7  EL2  19.4  ALF  11.19 

ARRIVAL  CATE  AUG  3 1969 


ECC  .19226  INC  2.9961  Vi  30.190 
RCA  100.12  APO  147.70  V2  34.951 
TAC  136.51  ETC  102.97  ClP-163.37 


C3  12.740 

VHL  3 . 569 

OLA  41.72 

RAL  46.55 

RAO  6567.5 

VEL  11.581 

LNCH  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

57.90 

19  42  14 

4008.17 

-31  .66 

181.43 

272.80 

122.02 

2 47  26 

2700.07 

-31 .65 

01.20 

272.79 

57.90 

19  42  14 

4080.17 

-31 .66 

181.43 

272.00 

122.02 

2 47  26 

2700.07 

-31.65 

01.20 

272.79 

57.98 

19  42  14 

4000.17 

-31 .66 

101.43 

272.80 

122.02 

2 47  26 

2700.07 

-31  .65 

01.20 

272.7 9 

2.03  VHP  6.304  OPA  -5.59  RAP  45.43  ECC  1 .2097 


INJ  ATMTH 

;nj  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.27 

20  50  22 

3400.2 

-35.22 

173.26 

61 .26 

3 33  46 

2180.1 

-35.21 

73.11 

61 .27 

20  50  22 

3408.2 

-35.22 

173.26 

61.26 

3 33  46 

2180.1 

-35.21 

73.11 

61 .27 

20  50  22 

3408.2 

-35.22 

173.26 

61 .26 

3 33  46 

2180.1 

-35.21 

73.11 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7246  TRA  .5309  TC3-6.4J30 

ROE  .3461  RRA  .0021  RC3  -.3060 

FDE  .8301  FRA  .7269  FC3-3.1632 

BOE  1.7590  BRA  .5451  BC3  6.4203 


Ml 0 -COURSE  EXECUTION  ACCURACY 
BAU  1.0935  SGT  5474.1  SGR  622.5  SG3  264.2 

FAU  .04655  RRT  .0040  RRF  .7966  RTF  .9402 

BSP  17571  SG6  5509.3  R23  .0506  R13  .9405 

FSP  -002  SGI  5497.0  SG2  367.9  THA  5.25 


ORBIT  DETERMINATION  ACCURACY 

ST  2793.5  SR  550.1  SS  776.0 
CRT  .9909  CRS  -.9706  C0T  -.9780 
LSA  2948.4  MSA  1 58 . 3 S5A  20.3 
ELI  2848.5  El2  26.2  AlF  11.29 


LAUNCH  DATE  • FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.39  LAP  -2.59  LOP  26.70 

RC  161 .027  GL  21 .43  GP  -18-82 

planetocentric  conic 


59.35  20  5 21 

120.65  2 58  36 

59.35  20  5 21 

120.65  2 58  36 

59.35  20  5 21 

120.65  2 58  36 


FLIGHT  time  170.00 
OISTANCE  514.251 

VL  26.941  GAL  1.07  ATI  07.20  HCA  247.74  SMA  123.71 

VP  37.097  GAP.  4.77  A7P  91.06  TAL  172.25  TAP  60.00 

TAL  00.67  TAP  155.75  ETS  313.03  7AE  120.90  ETE  195.26 

RAL  50.85  RAO  6567.5  VEL  11.589  PTH  2.03  VHP  6.455 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

4074.53 

-30.91 

179.70 

276.89 

61  .97 

21  13 

16 

2799.53 

-30.90 

02.49 

276.88 

61 .96 

3 45 

16 

4074 .53 

-30.91 

179.70 

276.89 

6l  .97 

21  13 

16 

2799.53 

-30.90 

02.49 

276.88 

61  .96 

3 45 

16 

4074.53 

-30.91 

179.70 

276.89 

61.97 

21  13 

16 

2799.53 

45 

-30.90 

02.49 

MID- 

276.08  61.96  345 

COURSE  EXECUTION  ACCURACY 

16 

TC3-6.4206 

BAU  1.1095 

SGT 

5540.0  SGR 

611  .4  SG3 

255.6 

RC3  -.2793 

FAU  .04398 

RRT 

.7869  RRF 

.7755  RTF 

.9489 

FC3-2.9402 

BSP  17007 

SGB 

5573.6  R23 

.0410  R13 

.9492 

0C3  6.4267 

FSP  -854 

SGI 

5560.9  SG2 

375.8  TrtA 

4.99 

LAUNCH  DATE  FEB  0 1969 


FLIGHT  TIME  100.00 


ARRIVAL  DATE  AUG  5 1969 


ECC  .19553  INC  2.7953  VI  30 . 1 90 

RCA  99.52  APO  147.90  V2  34.964 

TAC  138.53  ETC  182.65  ClP-164.42 

OPA  -3.96  RAP  46.99  ECC  1.2125 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

3474.5  -34.39  171.63 

2199.5  -34.38  74.35 

3474.5  -34.39  171.63 

2199.5  -34.30  74.35 

3474.5  -34.39  17J.63 

2199.5  -34.38  74.35 

ORBIT  DETERMINATION  ACCURACY 

ST  2681.9  SR  546.3  SS  721.8 

CRT  .9969  CRS  -.9563  CST  -.9746 

LSA  2825.0  MSA  162.7  SSA  21.3 

ELI  2736.6  EL2  42.3  AlF  II .40 

ARRIVAL  OATE  AUG  7 196 9 


HELIOCENTRIC  CCNIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.35  LAP  -2.46  LOP  29.97 

RC  163.161  GL  19.63  GP  -17,93 

PLANETOCENTRIC  CONIC 
C3  I3.2U  VHL  3.635  OLA  39.75  RAL 


OISTANCE  520.011 

VL  26.903  GAL  2.29  A7L  87.40  HCA  250.93  SMA  123.48 

VP  37.081  GAP  9.09  ATP  90.05  TAL  170.73  TAP  61.66 

TAL  77.69  TAP  157.06  ETS  3J3.21  ?AE  128.99  ETE  194.53 


ECC  .19906  INC  2.6033  VI  30 . 1 90 
RCA  98.90  APO  140.06  V2  34.977 
TAC  140.58  ETC  102.31  ClP-165.45 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

60.85 

20 

29 

0 

4060.40 

-30.05 

170.06 

119.15 

3 

8 

43 

2823.49 

-30.04 

04.00 

60.85 

20 

29 

0 

4060.48 

-30.05 

178.06 

119.15 

3 

a 

43 

2823.49 

-30.04 

84.00 

60.85 

20 

29 

0 

4060.48 

-30.05 

170.06 

119.15 

3 

8 

43 

2823.49 

-30.04 

04  .00 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5720  TRA  .9560  TC3-6.36J4  BAU  1.1247 

ROE  .3368  RRA  .1047  RC3  -.2549  FAU  .04144 

FOE  .6561  FRA  .8710  FC3-2.7J52  BSP  10052 

BDE  1.6065  BRA  .9617  BC3  6.3665  FSP  -028 


55.08  RAO  6567.5  VEL  11.602  PTH  2.03  VHP  6.610  OPA  -2.42  RAP  40.63  ECC  1.2175 
INJ  RT  ASC  INJ  ATMTH 
201.04  62.64 

281.03  62.63 

281.04  62.64 

281.03  62.63 

281.04  62.64 

201.0 3 62.63 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5601.5  SGR 
RRT  .7694  RRF 
SGB  5633.7  R23 
SGI  5620.7  SG2 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  36  40 

3460.5 

-33.45 

169.95 

3 55  47 

2223.5 

-33.44 

75.90 

21  36  40 

3460.5 

-33.45 

169.95 

3 55  4? 

2223.5 

-33.44 

75.90 

21  36  40 

3460.5 

-33.45 

169.95 

3 55  47 

2223.5 

-33.44 

75.90 

OR01 T DETERMINATION  ACCURACY 


601.9 

SG3 

246.7 

ST 

2551  .6 

SR 

534  .8 

SS 

666.6 

.7552 

RTF 

.9498 

CRT 

.9928 

CRS 

-.9361 

CST 

-.9702 

.0330 

R13 

.9500 

LSA 

2685.5 

MSA 

170.3 

SSA 

21.5 

383.2 

THA 

4<75 

ELI 

2606.3 

EL2 

62.9 

ALF 

i;  .76 

1611 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  OATE  FEB  8 1969 


HELIOCENTRIC  CONIC 


Flight  TIME  182,00 
DISTANCE  525.746 


ARRIVAL  DATE  AUG  9 1969 


RL  147.58 

LAL 

.00 

LOL  139.06 

VL  26.865 

GAL  2.72 

AZL  87.58 

HCA  254.12  SMA 

123.24 

ECC  .20287 

INC 

2 .4185 

V! 

3 0.190 

RP  108.31 

LAP 

-2.33 

LOP  33.17 

VP  37.066 

GAP  9.43 

A7P  90.66 

TAL  169.20  TAP 

6] 

1.33 

RCA  98.24 

ARC 

148.24 

V2 

34 .990 

RC  165.276 

GL 

17.85 

GP  -17.12 

ZAL  74.68 

ZAP  158.30 

ETS  312.43 

ZAE  129.06  ETE 

193.87 

ZAC  142.66 

ETC 

181 .95 

CLP 

-166.45 

PLANETOCENTRIC  CONIC 

C3  13.648 

VHL 

3.694 

DLA  38.68 

RAL  59.21 

RAO  6567.5 

VEL  11.620 

PTH  2.04  VHP 

6. 

792 

OPA  -.97 

RAP 

50.35 

ECC 

I .224  6 

. 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH  INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.4  7 

20 

53  12 

4045 .47 

-29.08 

176.23 

285 .22 

63.29  22 

0 

37 

3445.5 

32.41 

1 68 . 1 8 

117.53 

3 

17  29 

2852.54 

-29.07 

85.86 

285.21 

63.28  4 

5 

1 

2252.5 

32.40 

77.82 

62.47 

20 

53  12 

4045.47 

-29.08 

176.23 

285.22 

63.29  22 

0 

37 

3445.5 

32.41 

1 68 . 1 8 

i 

11 7.53 

3 

17  29 

2852.54 

-29.07 

85.86 

285.21 

63.28  4 

5 

1 

2252.5 

- 

32.40 

77 .82 

] 

62.47 

20 

53  12 

4*045 .47 

-29.08 

176.23 

285.22 

63.29  22 

0 

37 

3445.5 

_ 

32.41 

1 68 . 1 8 

i 

11 7.53 

3 

17  29 

2852.54 

-29.07 

85.86 

285.21 

63.28  4 

5 

J 

2252,5 

32.40 

77.82 

: 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACEURACT 

ORBIT  DETERMINATION  ACCURACY 

1 

TOE  1 .4857 

TRA 

1 .1843 

TC3-6.2261 

BAU  1.1368 

SGT  5657.4  SGR  1 

594,3  SG3  237.9 

ST  2413.8 

SR 

524 .3 

SS 

616.5 

‘ 

ROE  .3350 

RRA 

.1170 

RC3  -.2312 

FAU  .03884 

RRT  .7525  RRF 

.7368  RTF  ,9505 

CRT  .9855 

CRS 

-.9084 

CST 

-.9650 

- 

FOE  . 5722 

FRA 

.9394 

FC3-2.4639 

BSP  18186 

SG0  5688.6  R23 

.0275  R13  .9507 

LSA  2539.3 

MSA 

182.0 

SSA 

21 . 5 

BDE  I .5230 

BRA 

1 .1901 

BC3  6.2304 

FSP  -796 

SGI  5675.2  SG2  : 

590.2  THA  4.54 

ELI  2468.6 

El2 

87.0 

ALF 

J2.30 

- 

LAUNCH  DATE  F£B  8 1969 
HELIOCENTRIC  conic 

RL  147.58  LAL  .00  LOL  139.06  VL  26.827 

RP  108.26  LAP  -2.18  LOP  36.37  VP  37.051 

RC  167.370  GL  16.11  GP  -16.38  ZAL  71.67 

PLANETOCENTRIC  CCNJC 

C3  14.225  VHL  3.772  OLA  37.55  RAl  63.22 


flight  time  isa.oo 

DISTANCE  531.454 


ARRIVAL  DATE  AUG  J]  1969 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

64  .24 

21  17  58 

4 029.10 

-28.02 

174.29 

289.41 

115.76 

3 24  41 

2887.10 

-28.01 

88.11 

289.41 

64.24 

21  17  58 

4029.10 

-28.02 

174.29 

289.41 

11 5.76 

3 24  4} 

2887.10 

-28  .01 

88.11 

289.41 

64.24 

21  17  58 

4029.10 

- 28.02 

174.29 

289.41 

115.76 

3 24  4J 

2887.10 

-28.01 

88.11 

289.41 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3853  TRA  1 .4197  TC3-6.0417 
ROE  .3341  RRA  .1294  RC3  -.2107 
FOE  .4888  FRA  1.0014  FC3-2.2163 
SOE  1.4250  BRA  1.4256  0C3  6.0454 


LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 
RP  108.22  LAP  -2.04  LOP  39.57 
RC  169.445  GL  14.42  GP  -15.7] 
PLANETOCENTRIC  CONIC 
C3  14.958  VHL  3.868  OLA  36.37 
LNCH  A7MTH  LNCH  TIME  L-I  TII'C 
66.16  21  43  23  4010.77 

113.84  3 30  3 292T.76 

66.16  21  43  23  40J0.77 

113.84  3 30  3 2927.76 

66.16  21  43  23  4010.77 

113.84  3 30  3 2927.76 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2774  TRA  1.6676  TC3-5.8028 
ROE  .3345  RRA  .1426  RC3  -.1917 
FOE  .4103  FRA  1 .0607  FC3-1 .9705 
BOE  1.3205  BRA  1.6737  BC3  5.8059 


63.22  RAO  6567.6  VEL  11.645  PTH  2.04  VHP  6.977 
LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
.02  1 74.29  289.41  63.92  22  25  7 

.01  88.11  289.41  63.90  4 12  48 

.02  174.29  289.41  63.92  2225  7 

■01  88.il  289.41  63 .90  4 \Z  48 

.02  174.29  289.41  63.92  22  25  7 

♦01  88.11  289.4}  63.90  4 j?  48 


BAU  1 .1497 
FAU  .03642 
BSP  18412 
FSP  -770 


VL  26.789 
VP  37.036 
ZAL  68.68 

RAL  67.08 
INJ  LAT 
-26,88 
-26.87 
-26.88 
-26.87 
-26.88 
-26.87 

BAU  1 .1610 
FAU  .03404 
BSP  18612 
FSP  -744 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5709.5  SGR  586.8  SG3  229.0 

RRT  .7364  RRF  .7189  RTF  .9515 

SG0  5739.5  R23  .0221  RJ 3 .9516 

SGI  5725.9  SG2  395.9  THA  4.35 


flight  time  i86.oo 


01  STANCE  537.1  32 


RAD  6567.6  VEL  11.677  PTH  2.05  VHP  7.175 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


293.60 

293.60 

293.60 

293.60 

293.60 

293.60 


22  50  14 
4 18  51 
22  50  14 
4 18  51 
22  50  14 
4 18  51 


LAUNCH  OATE  FEB  8 1969 


HIO-COURSE  EXECUTION  ACCURACY 
SGT  5756.9  SGR  580.0  SG3  220.3 

RRT  .7213  RRF  .7027  RTF  .9524 

SG0  5786.0  R23  .0180  R13  .9525 

SGI  5772.1  SG2  400.7  THA  4.18 

FLIGHT  TIME  188.00 

DISTANCE  542.777 


HELIOCENTRIC  CONIC  DISTANCE  542.777 

RL  147.58  LAL  .00  LOL  139.06  VL  26.751  CAL  4.15  A7L  88.11  MCA 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37.021  GAP  10.54  ATP  90.21  TAL 

RC  1 7> .498  Gl  12. 7g  GP  -15.11  7At  65.74  ZAP  161 .59  ETS  309.04  ZAE 

PLANETOCENTRIC  CONIC 

C3  15.862  VHL  3.983  DlA  35.16  RAL  70.78  RAO  6567.6  VEL  11.715  PTH 


ECC  .20697 

INC  2.2392 

1 VJ 

30.190 

K 

> RCA  97.55 

APO  148.47 

r V2 

35.003 

= 

1 ZAC  144,76 

ETC  181.57 

CLP-167.43 

- 

1 CPA  .39 

RAP  52.13 

ECC  1 .2341 

= 

PO  CST  TIM 

INJ  2 LAT 

INJ 

> 2 LONG 

3429.1 

-31 .28 

1 66 . 30 

2287.1 

-33  .27 

80.12 

3429.1 

-31 .28 

166.30 

2287.1 

-31 .27 

80.12 

3429 . 1 

-31 .28 

1 66 . 30 

z 

2287.1 

-31  .27 

80.12 

- 

ORBIT  DETERMINATION  ACCURACY 

= 

ST  2261 .3 

SR  513.0 

SS 

567.2 

CRT  ,9737 

CRS  -.8703 

CST 

-.9585 

= 

LSA  2378.8 

MSA  J 97 , 9 

SSA 

21  .2 

- 

ELI  2315.9 

EL2  114.2 

alf 

12.49 

= 

ARRIVAL  CATE 

AUG 

13  1969 

1 

ECC  .23139 

INC  2.0643 

VI 

30.190 

= 

RCA  96.82 

APO  148.73 

V2 

35.D16 

_ 

ZAC  146.89 

ETC  181.16 

CLP 

-168.40 

OPA  1 .68 

RAP  53.97 

ECC 

J .2462 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

3410.8 

-30.08 

364.25 

_ 

2327.8 

-30.06 

82.85 

- 

34J0.8 

-30.08 

164.25 

2327.8 

-30.06 

82.85 

3410.8 

-30.08 

164 .25 

2327.8 

-30.06 

82.85 

ORBIT  DETERMINATION  ACCURACY 

ST  2108.7 

SR  501.8 

SS 

524.0 

CRT  .9553 

CRS  -.8194 

CST 

-.951 3 

LSA  2219.2 

MSA  218.2 

SSA 

20.7 

ELI  2162.8 

EL2  144.6 

alf 

12.87 

ARRIVAL  DATE 

AUG 

35  1969 

ECC  .21617 

INC  I .8925 

VI 

30.190 

RCA  96.06 

APO  149.04 

V2 

35.030 

ZAC  149.03 

ETC  180.69 

CLP- 

169.36 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

68.23 

22 

9 

37 

3989.70 

-25.67 

169.87 

297.77 

111 .77 

3 

33 

20 

2975.28 

-25.66 

93,93 

297.77 

68.23 

22 

9 

37 

3989.70 

-25.67 

169.87 

297,77 

111.77 

3 

33 

20 

2975.28 

-25.66 

93.93 

29 7.77 

68.23 

22 

9 

37 

3989.70 

-25.67 

169.87 

297.77 

111 .77 

3 

33 

20 

2975.28 

-25.66 

93.93 

297.77 

2.06  VHP  7.386 


DIFFERENTIAL  CORRECTIONS 
TOE  1.1618  TRA  1.9285  TC3-5.5187  BAU  1.1709 

ROE  .3360  RRA  .1564  RC3  -.J742  FAU  .03175 

FOE  .3359  FRA  1.1175  FC3-1.7329  BSP  18800 

BOE  1.2094  BRA  1 .9348  BC3  5.5214  FSP  -7l9 


1.87  297.77  65.10  23  16  6 

1,93  297,77  65.09  4 22  55 

>.87  297,77  65.10  23  16  6 

.93  297.77  65.09  4 22  55 

.87  297.77  65.10  23  16  6 

.93  297,77  65.09  4 22  55 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5799.4  SGR  573.3  SG3  211.7 

RRT  ,7073  RRF  .6878  RTF  19533 

SG8  5827.7  R23  .0144  rfl3  .9534 

SGI  5813.7  SG2  404.3  THA  4.02 


OPA  2.89  RAP  55.87  £CC  1.2611 
PO  C$T  TIM  JNJ  2 LAT  INJ  2 LONG 
3389.7  -28.80  162-00 

2375.3  -28.79  86.07 

3389.7  -28.80  162.00 

2375.3  -28.79  86.07 

3389.7  -28.80  162.00 

2375.3  -28.79  86.07 

ORBIT  DETERMINATION  ACCURACY 
ST  1961.4  SR  490.4  SS  487.4 
CRT  .9279  CRS  -.7542  C$T  -.9437 
USA  2065.4  MSA  242.8  SSA  J9.9 
ELI  2013.9  EL2  178.1  ALF  13.17 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  B 1969 


HELIOCENTRIC  CONIC 


RL 

147.58 

LAL 

.00 

LOL 

139.06 

VL 

RP 

108.14 

LAP 

-1  .72 

LOP 

45.90 

VP 

RC 

173.532 

CL 

1 1.21 

CP 

-14.56 

7AL 

planetocentric 

CONIC 

C3 

16-950 

VHL 

4.110 

CLA 

33.93 

RAL 

26.713  CAL 
37.007  CAP 


FLICHT  TIME  190.00 
DISTANCE  543.364 

4.67  A7L  66.26  HCA  266.92  SMA  122.32  ECC 
10.94  AZP  90.09  TAl  163.06  TAP  70.00  RCA 


ARRIVAL  CATE  AUG  17  1969 


.22133  INC  1 .7226  Vl 
95.25  APO  149.39  V2 


30.190 

35.043 


62.86  Ik?  162.56  ETS  307.51  Ikt  129.25  ETE  191.83  IkC  151.19  ETC  180.17  ClP'170.30 


LNCH  A7MTH 
70.4  7 
109.53 
70.47 
109.53 
110.00 
1 10.00 


LNCH  TIME  L-I  TIME 
22  36  53  3964.65 

3 34  9 3030.66 

22  36  53  3964.65 

3 34  9 3030.66 

4 6 24  2926.10 

3 5 44  3117.40 

differential  CORRECTIONS 
TDE  1.0431  TRA  2.2066  TC3-5.190O 
ROE  .3369  RRA  .1714  RC3  -.1566 
FOE  .2661  FRA  1.1747  FC3-1 .5018 
BOE  1 .0967  BRA  2.2135  0C3  5 . 1 924 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.56  LAL  .00 
RP  106.10  LAP  -1 .55 
RC  175.544  GL  9.70 

plakctocentric  conic 

C3  16.267  VHL  4.274 
LNCH  A7MTH  LNCH  TIME 
72.93  23  5 39 

107.07  3 32  0 

72.93  23  5 39 

107.07  3 32  0 

110.00  5 6 29 

110.00  2 34  16 

differential  CORRECTIONS 
TOE  .9144  TRA  2.4957  TC3-4.0455 
ROE  .3423  RRA  .1867  RC3  -.1416 
FOE  .2026  FRA  1.2262  FC3-1 .2925 
BOE  .9764  BRA  2.5026  0C3  4.0475 


74.30 
INJ  LAT 
-24.40 
-24 . 39 
-24.40 
-24.39 
-27.12 
-21.73 

BAU  1.1772 
FAU  .02942 
BSP  16663 
FSP  -690 


RAO  6567. 
INJ  LONG 
167.26 
97.64 
167.26 
97.64 
90.70 
103.01 
MIO- 
SGT 
RRT 
SCO 
SGI 


VEL  11.762 

PTH  2 .08 

VHP  7.612 

OPA  4 .04 

RAP  57.01 

ECC  1.2791 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

301 .92 

65.66 

23  42  50 

3364.0 

-27.40 

159.40 

301.91 

65.64 

4 24  40 

2430.7 

-27.46 

09.04 

301 .92 

65.66 

23  4 2 50 

3364.0 

-27.40 

159.48 

301 .91 

65.64 

4 24  40 

2430.7 

-27.46 

89-04 

303.20 

60.35 

4 57  10 

2326.1 

-29.01 

82.62 

300.52 

62.94 

3 57  41 

2517.4 

-25.10 

95.55 

•COURSE  EXECUTION  ACCURACY 
5037.2  SCR  567.1  SG3  203.5 
.6940  RRF  .6750  RTF  .9540 
5064.7  R23  .0124  R13  .9541 

5050.6  SC2  407.0  THA  3.06 


FLIGHT  TIME  192.00 
DISTANCE  553.949 


ORBIT  DETERMINATION  ACCURACY 
ST  1831  .7  SR  479.4  SS  460-2 

CRT  .6869  CRS  -.6765  CST  -.9370 

LSA  1929.6  MSA  270-5  SSA  19.0 

ELI  1001.3  El2  213.8  AlF  13.27 

ARRIVAL  DATE  AUG  19  1969 


LOL  139.06 

VL  26.676 

GAL  5.23 

AZL  00.45 

LOP  49.18 

VP  36.992 

"GAP  11.37 

AZP  90.00 

GP  -14.06 

ZAL  60.07 

ZAP  163.40 

ETS  305.74 

OLA  32.69 

RAL  77.63 

RAD  6567,7 

VEL  11.817 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3934.54 

-23.10 

164.30 

306.02 

3095.49 

-23.08 

102.01 

306.01 

3934.54 

-23.10 

164.30 

306.02 

3095.49 

-23.00 

102.01 

306,01 

2804.47 

-29.90 

02.40 

508.00 

3273.56 

-16.61 

112.23 

302*50 

122.10  ECC  .22692  INC  1.5537  VI  30.190 
71.69  RCA  94.39  APO  149.80  V2  35.056 
191.44  7AC  153.36  ETC  179.56  CLP-l7l .24 


PTH  2.09  VHP  7.852 
INJ  AZMTH  INJ  TJME 


BAU  1.1839 
FAU  .02727 
BSP  19046 
FSP  -666 


MIO-C 
SGT  5870.5  SGR 
RRT  .6631  RRF 
see  5897.1  R23 
SGI  5863.0  SG2 


66.19 
66.16 
66.19 
66.16 
72.60 
59.69 
t ACCUf 

560.1  SG3 
.6626  RTF 
.0100  R13 

408.2  THA 


24  11  13 
4 23  36 
24  11  13 

4 23  36 

5 53  14 
3 20  50 


195.5 

.9549 

.9550 

3.75 


OPA  5.12  RAP  59.01  ECC  1-3006 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3334.5  -26.11  156.56 

2495.5  -26.10  94.20 

3334.5  -26.11  156.56 

2495.5  -26.10  94.20 

2204.5  -31.90  73.01 

2673.6  -20.51  105.27 

ORBIT  DETERMINATION  AeCORAC^ 

ST  1714.0  SR  467.5  SS  439.3 

CRT  .0350  CRS  -.5051  CST  -.9339 

LSA  1006.0  MSA  300.1  SSA  10.2 

ELI  1759.6  El2  250 . 7 AlF  13.10 


LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CCNIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  108.06  LAP  -1.38  LOP  52.39 

RC  177.535  GL  8.27  CP  -13.60 

planetocentric  CONIC 
C3  19.819  VHL  4.452 
LNCH  A7MTH  LNCH  TIME 
75.68  23  36  40 

104.32  3 26  6 

75.68  23  36  40 

104.32  3 26  6 

110.00  5 45  34 

110.00  2 20  20 

differential  corrections 

TDE  .7002  TRA  2.7996  TC3-4.4044 
ROE  .3466  RRA  -2026  RC3  -.1272 
FOE  .1414  FRA  1 .2802  FC3 -1.1008 
8D£  .0537  BRA  2.8070  BC3  4.4062 

LAUNCH  DATE  FEB  0 1969 

HELIOCENTRIC  CCNIC 
RL  147.50  LAL  .00  LOL  139.06 
RP  106.02  LAP  -1.21  LOP  55.60 
RC  179.506  CL  6.92  GP  -13.18 
PLANETOCENTRIC  CONIC 


FLIGHT  time  194.00 
DISTANCE  559.466 

VL  26.639  CAL  5.81  A7L  88.62  HCA  273.33  SMA  121 .87 
VP  36.978  CAP  11.62  ATP  89.92  TAl  160.05  TAP  73.38 
7AL  57.38  7AP  164.34  ETS  303.72  TAt  129.26  ETE  191.08 


ARRIVAL  CATE  AUG  21  1969 


ECC  ,23297  INC  1.3846  Vl  30-190 
RCA  93.40  APO  150-27  V2  35.069 
7AC  155.54  ETC  170.85  ClP-172.16 


ClA  31.46 

RAL  80 . 70 

RAD  6567.8 

VEL  11  .883 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3096.14 

-21.76 

160.74 

310.08 

3172.33 

-21 .75 

107.23 

310.08 

3096.14 

-21 . 76 

160.74 

310.08 

3172.33 

-21.75 

107.23 

310.08 

2739.04 

-31 .14 

77.71 

313.70 

3377.43 

-12.95 

118.05 

305.27 

BAU  1.1886 
FAU  .02520 
BSP  19211 
FSP  -644 


fTH  2.11  VHP  8.109 
INJ  A7MTH  INJ  TIME 
66.70  24  41  37 

66.69  4 18  59 

66.70  24  41  37 

66.69  4 10  59 

75.12  6 31  13 

50.09  3 16  37 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  5898.6  SGR 
RRT  .6724  RRF 
SGB  5924.4  R23 
SGI  5910,3  SG2 

FLIGHT  TIME  196.00 


CPA  6.13  RAP 
PO  CST  TIM  INJ 
3296 . 1 
2572.3 
3296 . 1 

2572.3 
2139.0 

2777.4 


61  .84  ECC  1 .3262 
2 LAT  INJ  2 LONG 
153.07 


-24.72 
-24.7] 
-24.72 
-24 .71 
-32.86 
-17.08 


99.56 
153.07 
99-56 
66-91 
111  -37 


ORBIT  DETERMINATION  ACCURACY 


552.5 

SG3 

187.8 

.6517  RTF 

.9550 

.0080 

R13 

.9559 

408.1 

THA 

3.62 

01  STANCE  564.927 

VL  26.602  GAL  6.43  A7L  80.79  HCA  276.54  SMA  121.66 
VP  36.964  GAP  12.30  AZP  89.86  TAl  158.55  TAP  75.09 
7AL  54.79  7AP  165.15  ETS  301.41  7AE  129.27  ETE  190.75 


5TH  2.13  VHP  0.385 
INJ  A7MTH  INJ  TIME 


C3  21.645 

VHL  4.652 

OLA  30.24 

RAL  03.75 

RAO  6567.9 

VEL  11.959 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

78.91 

0 15  44 

3843.55 

-20.41 

156.18 

314.10 

101 .09 

3 14  37 

3267.14 

-20.40 

113.74 

314.10 

70.91 

0 15  44 

3843.55 

-20.4) 

156.18 

314.10 

101.09 

3 U 37 

3267.14 

-20.40 

113.74 

314.10 

110.00 

6 17  53 

2692.89 

-31 .89 

74.32 

318.23 

110.00 

2 11  38 

3465.00 

-9.7  2 

122.06 

308.27 

67.19 

67.18 

67.19 
67.10 
76.99 
57.07 


19  47 
9 4 
19  47 

9 4 


DIFFERENTIAL  CORRECTIONS 
TOE  .6410  TRA  3.  \ 

ROE  .3516  RRA  .1 
FOE  .0840  FRA  1.3324  FC3 
BOE  .7318  BRA  3.J 


JC3-4.U34 

BAU 

1.J908 

SGT 

5922.2  SGR 

544.4  SG3 

100.5 

RC3  -.1134 

FAU 

.02318 

RRT 

.6629  RRT 

.6420  RTF 

.9560 

FC3  -.9271 

BSP 

19329 

see 

5947.2  R23 

.0063  R13 

.9569 

BC3  4.1150 

FSP 

-620 

SGI 

5933.3  SG2 

406.9  THA 

3.50 

ST  1621.3 

SR 

455  .4 

SS 

426.1 

CRT  .7646 

CRS 

-.4054 

CST 

-.9330 

LSA  1705.5 

MSA 

329.3 

SSA 

17.3 

ELI  1659.4 

El2 

286.7 

ALF 

12.50 

ARRIVAL 

DATE 

AUG 

23  1969 

ECC  .23954 

INC 

1 .2142 

Vl 

30.190 

RCA  92.51 

APO 

150.80 

V2 

35.083 

ZAC  157.72 

ETC 

177.99 

CLP 

-173.08 

OPA  7.08 

RAP 

63.92 

ECC 

J .3562 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3243.6 

23.32 

140.57 

2667.1 

23.31 

106.12 

3243.6 

23.32 

140.57 

2667,1 

23.31 

106.12 

2092.9 

•33.35 

65.40 

2065 .8 

-14.00 

116.37 

ORBIT  DETERMINATION  ACCURACY 

ST  .1  555.6 

SR 

443.1 

SS 

420.1 

CRT  .6707 

CRS 

-.3844 

CST 

-.9380 

LSA  1632.9 

MSA 

355.1 

SSA 

16.5 

ELI  1505.6 

El2 

319.2 

ALF 

11  .41 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  DATE  FEB  8 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  198.00 


ARRIVAL  CATE  AUG  25  1969 


RL 

147.58 

LAL 

.00 

LOL 

139.06 

VL 

RP 

107.98 

LAP 

-1  .03 

LOP 

58.81 

VP 

RC 

101.455 

GL 

5.64 

GP 

-12.79 

ZAL 

plane tocentric  conic 

C3 

23.787 

VHL 

4.877 

OLA 

29.05 

RAL 

DISTANCE  570.326 

26.566  GAL  7.09  AZL  88.96  MCA  279.75  $MA  121.44  CCC  .24667  INC  1.0415  Vi  30 . 1 90 

36.950  GAP  12.81  AZP  89.82  TAL  157.07  TAP  76.83  RCA  91.48  APO  351.40  V2  35.095 

52.32  ZAP  165.89  ETS  298.79  ZAE  129.26  ETE  190.45  ZAC  159.91  ETC  176.95  ClP-174.00 


86.53  RAO  6568.0 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

83.25 

1 

0 

26 

3758.86 

-19.06 

149.30 

96.75 

2 

52 

5 

3397.70 

-19.05 

122.82 

100.00 

4 

17 

18 

3124.25 

-24 . 1 9 

104.64 

100.00 

2 

17 

54 

3507.54 

-14.07 

128.56 

110.00 

6 

46 

3 

2658.44 

-32.39 

71  .76 

1 10.00 

2 

5 

39 

3546.11 

-6.72 

127.14 

VEL  12.0 48  PTH  2.15  VHP  8.681 
INJ  RT  ASC  IN J AZMTH 


DPA  7.98  RAP  66.02  ECC  1.3915 


DIFFERENTIAL  CORRECTIONS 
TOE  .5025  TRA  3.4645  TC3-3.7360  BAU  1.1885 

ROE  .3577  RRA  .2367  RC3  -.0999  FAU  .02114 

FOE  .0340  FRA  1.3859  FC3  -.7695  BSP  19359 

BOE  .6168  BRA  3.4724  8C3  3.7373  FSP  -594 


318.08 
318.08 
320.11 
315.7 1 
322.58 
311 .3 8 


67.66 
67.65 
7]  .88 
63.35 
78.43 
56.41 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 3 4 

3158.9 

-21 .92 

141  .75 

3 40  43 

2797.7 

-21 .91 

315 .26 

5 9 22 

2524.2 

-26.44 

96.56 

3 16  22 

2907.5 

-17.54 

121  .4* 

7 30  21 

2058.4 

-33.65 

62.75 

3 4 45 

2946.1 

-11  .09 

120.78 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5941.4  SGR 
RRT  .6544  RRF 
SGB  5965.5  R23 
SGJ  5951  .8  SG2 


ORBIT  DETERMINATION  ACCURACY 


536.0 

SG3 

173.5 

ST 

3520.2 

SR 

430.9 

55 

420,5 

.6339 

RTF 

.9578 

CRT 

.5826 

CRS 

-.2905 

CST 

-.9462 

.0055 

R13 

.9578 

LSA 

3591 .4 

MSA 

374  .7 

SSA 

15.7 

404,6 

THA 

3.39 

ELI 

1541  .9 

EL2 

34  5.3 

alf 

9.88 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  107.94  LAP  -.84  LOP  62.03 

RC  183.384  GL  4.44  GP  -12.44 

plane tocentric  conic 

C3  26.292  VHL  5.128  OLA  27.86  RAL 


FLIGHT  time  200.00 


ARRIVAL  DATE  AUG  27  1969 


VL  26.530 
VP  36.936 
ZAL  4 9.98 


DISTANCE  575.650 

GAL  7.79  AZL  89.13  HCA  282.97  SMA  121.23  ECC  .25443  INC  .8653  VI  30 . 1 90 

GAP  13.36  AZP  89.81  TAl  155.61  TAP  78.58  RCA  90.38  APO  152.07  V2  35.108 


LNCH  AZMTH' 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

50  12 

3461 .32 

-21 .37 

128. 41 

90.00 

1 

23  3 

3744 .57 

-14.J1 

146.01 

100.00 

4 

59  48 

3043.49 

-25.78 

99.17 

100.00 

1 

56  8 

3637.62 

-9.98 

136.05 

110.00 

7 

11  7 

2632.53 

-32.73 

69.81 

110.00 

2 

i 19 

3621 .36 

-3.87 

131.11 

ZAP  166.58  ETS  295.83  ZAE  129.24  ETE  190.18  ZAC  162,09  ETC  175.65  ClP-174.93 
89.12  RAO  6568.1 


DIFFERENTIAL  CORRECTIONS 
TOE  .3539  TRA  3.8226  TC3-3.3721  BAU 

ROE  .3640  RRA  .2542  RC3  -.0878  FAU 

FOE  -.0154  FRA  1.4377  FC3  -.6351  BSP 

BOE  .5077  BRA  3.8310  8C3  3.3732  FSP 


LAUNCH  OATE  F£0  8 1969 


VEL  12.152  PTH  2.18  VHP  .9,000  DPA 
INJ  RT  ASC  INJ  AZMTH 


8.81  RAP  68.16  ECC  1 .4327 


323.46 

320.40 

324.97 

318.28 

326.81 

314.57 


70.97 
65.19 
74.33 
61  .68 
79.54 
56.01 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 47  53 

2861  .3 

-23.78 

120.56 

2 25  28 

3144  .6 

-17.34 

1 38  .82 

5 50  32 

2443.5 

-27.69 

90.88 

2 56  45 

3037.6 

-13.69 

129.22 

7 54  59 

^05273 

-33.83 

60.75 

3 1 40 

3021 .4 

-8.31 

124  .83 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


1.1857 

SGT 

5955.4 

SGR 

526.2  SG3 

166.8 

ST 

1506.2  SR 

418.0 

SS 

424.5 

.01929 

RRT 

.6464 

RRF 

,6258  RTF 

.9591 

CRT 

.4779  CRS 

-.2000 

CST 

-.9556 

19478 

SOB 

5978.6 

R23 

.0040  R1 3 

.9591 

LSA 

1572.7  MSA 

387.3 

SSA 

15.0 

-574 

SGI 

5965.1 

SG2 

400.8  THA 

3.28 

ELI 

1520.3  EL2 

363.8 

ALF 

8.02 

flight 

TIME 

202.00 

ARRIVAL 

CATE 

AUG 

29  1969 

GAL 

GAP 


HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOL "139.06 

RP  107.90  LAP  -.66  LOP  65.24 

RC  185.291  GL  3.32  GP  -12.12 

PLANE TOCENTRIC  CONIC 

C3  29.221  VHL  5. 406  OLA  26.76  RAL  91.55  RAO  6568-2  V£l  12.272  PTH  2.21  VHP  9.345  DPA  9.58  RAP  70.32  ECC  1.4809 


VL  26.494 
VP  36.922 
ZAL  47.76 


OISTANCE  580.889 

8.53  AZL  89.32  HCA  286.18  SMA  121 .02  ECC  .26290  INC  .6844  VI  30.190 
13.94  AZP  89.81  TAl  154.17  TAP  80.36  RCA  89.20  APO  152.83  V2  35.120 


ZAP  167.20  ETS  292.51  ZAE  129.21  ETE  189.92  ZAC  164.26  ETC  173.98  ClP-175.85 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 38  43 

3359.46 

-23.48 

121 .69 

328.48 

73.70 

4 34  42 

2759.5 

-25.49 

113.60 

90.00 

0 53  52 

3899.03 

-9.52 

155.03 

322.75 

63.21 

1 58  51 

3 299.0 

-13.04 

148  . J2 

100.00 

5 32  10 

2993.71 

-26.65 

95.73 

329.43 

75.94 

6 22  4 

2393.7 

-28 . 32 

07.32 

100.00 

1 43  6 

3740.01 

-6.62 

14J.7 9 

321 .19 

60.70 

2 45  26 

3140.0 

-30.46 

1 35.1? 

110.00 

7 33  42 

2613.44 

-32.96 

6^737 

330.95 

00.36 

8 17  15 

2013.4 

-33.94 

59.27 

110.00 

1 58  3 

3693.04 

-1 .14 

134.85 

317.00 

55.83 

2 59  36 

3093.0 

-5.6J 

120.62 

differential  corrections 

TOE  .2012  TRA  4 ,2025  TC3-3.0182  BAU  1.1794 
ROE  .3709  RRA  .2721  RC3  -.0764  FAU  .01747 
FOE  -.0612  FRA  1 .4905  FC3  -.5177  BSP  19579 
BOE  .4220  BRA  4.2] J 3 0C3  3.0191  FSP  -554 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5964.6  SGR 
RRT  .6389  RRF 
SOB  5986.9  R23 
SGI  5973.8  SG2 


ORBIT  DETERMINATION  ACCURACY 


515.5 

SG3 

160.4 

ST 

1514.0 

SR 

404  .9 

SS 

432.0 

.6186 

RTF 

.9605 

CRT 

.3734 

CRS 

-.1198 

CST 

-.9651 

.0029  R13 

.9606 

LSA 

1570.4 

MSA 

392.0 

SSA 

34.3 

395.9 

THA 

3.17 

ELI 

1522.0 

EL2 

373.7 

ALF 

6.07 

LAUNCH  DATE  FEB  8 1969 

HELIOCENTRIC  CCNIC 
RL  147.58  LAL  .00  LOL  139.06 

RP  107.87  LAP  -.47  LOP  68.46 


FLIGHT  TIME  204.00 


ARRIVAL  OATE  AUG  31  1 969 


RC  187.175  GL  2.27  GP  -11.82  ZAL 
planetocentric  CONIC 
C3  32.643  VHL  5.713  OLA  25.67  RAL 


DISTANCE  586,028 

VL  26.459  GAL  9.33  AZL  89.50  HCA  289,40  SMA  1 20.81  ECC  .27216  TNC  .4973  VI  30-190 

VP  36,908  GAP  14.57  AZP  89.83  TAL  152.77  TAP  82.17  RCA  87.93  APO  153.69  V2  35.132 


45.67  ZAP  167.75  ETS  288.79  ZAE  129.16  ETE  189.68  ZAC  166.41  ETC  171.79  CtP-176.78 
93.80  RAO  6568.3  VEL  12.410  PTH  2.24  VHP  9.719  DPA  10.29  RAP  12.49  ECC  1.537? 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 12  28 

3304.00 

-24.49 

117.94 

332.95 

75.32 

5 7 32 

2704  .0 

-26.27 

109.12 

90.00 

0 30  7 

4010.12 

-6.05 

161.35 

325.59 

62.29 

1 44  57 

34J0.1 

-9.72 

J 54 .59 

100.00 

5 59  19 

2959.49 

-27.20 

93.33 

333.69 

77.09 

6 48  39 

2359.5 

-28.70 

84 .85 

100.00 

1 33  56 

3829.86 

-3.61 

146.77 

324 .24 

60.31 

2 37  46 

3229.9 

-7.53 

140.18 

110.00 

7 54  11 

2600.11 

-33.10 

67.36 

335 .02 

80.95 

8 37  31 

2000.1 

-34.00 

58  .23 

110.00 

1 55  34 

3762.01 

1.50 

138.45 

321 .06 

55.85 

2 58  16 

3J62.0 

-2.99 

132.24 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.0440 

TRA  4,6058 

TC3-2.6786 

BAU 

1.1693 

SGT 

5969.4  SGR 

503.7  SG3 

154.4 

ST 

1540.8 

SR 

391  .7 

SS 

441  .9 

ROE 

.3784 

RRA 

.2900 

RC3  -.0656 

FAU 

.01572 

RRT 

.6317  RRF 

.6120  RTF 

.9622 

CRT 

.2747 

CRS 

-.0506 

CST 

-.9736 

FOE 

-.1039 

FRA  3 

1.5449 

FC3  -.4169 

BSP 

19661 

SOB 

5990.6  R23 

.0019  R13 

.9622 

LSA 

1603.4 

MSA 

389.6 

SSA 

13.7 

BOE 

.3810 

BRA  4.6149 

0C3  2.6794 

FSP 

-534 

SGI 

5977.9  SG2 

389.9  THA 

3.06 

ELI 

1544.0 

EL2 

375.6 

alf 

4.25 

1614 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  1 


LAUNCH  date  FEB  & 1969 


HELIOCENTRIC  CONIC 


RL 

147.58 

LAL 

.00 

LOL 

J 39 .06 

VL 

RP 

107.03 

LAP 

-.28 

LOP 

71  .68 

VP 

RC 

189.037 

GL 

1 .30 

GP 

-1 1.55 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

36.649 

VHL 

6.054 

CLA 

24.63 

RAL 

26.4?4 

36.695 

43.72 


FLIGHT  time  206.00 
DISTANCE  591.050 

GAL  10.19  A7l  69.70  HCA  292.62  SMA  120.61 
GAP  15.26  AZP  89.86  TAL  151.40  TAP  84.02 
ZAP  166.23  EJS  284.67  7AE  129.10  ETE  189.46 


ARRIVAL  GATE  SEP  2 1969 


ECC  .28230  INC  .3023  VI  30.190 
RCA  86.56  APO  154.66  V2  35.144 
ZAC  168.52  ETC  168.77  ClP-J77.73 


LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 39 

59 

3267.49 

-25.10 

115.44 

90.00 

0 27 

17 

4105.05 

-3.02 

166.68 

100.00 

6 22 

55 

2935.62 

-27.55 

91  .64 

100.00 

1 27 

2 

3912.16 

-.82 

151 .29 

110.00 

0 12 

50 

2591  .76 

-33.19 

66.72 

11 0.00 

1 53 

37 

3828.70 

4.05 

141 .94 

95.90  RAO  6568.4  VEL  12.571  PTH  2.28  VHP  10.126  OPA 
INJ  RT  A5C  INJ  A7MTH  INJ 

76.44  5 

61 .83  1 

77.92  7 

60.12  2 

81.31  8 

56.03 


10.95  RAP  74.66  ECC  1 .6031 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1137  TRA  5.0395  TC3-2.3512 

ROE  .3867  RRA  .3081  RC3  -.0551 

FOE  -.1422  FRA  1.6029  FC3 

BOE  .4031  BRA  5.0489  BC3 

LAUNCH  DATE  FEB  8 1969 


-.3290 

2.3519 


BAU  1.1523 
FAU  .01393 
BSP  1 9622 
FSP  -511 


337.20 
328.60 
337.82 
327.38 
339.02 
324.34 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5970.6  SG R 49J.3  SG3  148 


TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

34  27 

2667.5 

-26.72 

107.14 

35  42 

3505.1 

-6.77 

160.00 

11  51 

2335.6 

-28.94 

83.11 

32  U 

3312.2 

-4.79 

144.75 

56  1 

1991  .8 

-34 .04 

57.59 

57  26 

3228.8 

- .44 

135.73 

ORBIT  DETERMINATION  ACCURACV 


RRT  .6252  RRf 
SGB  5990.8  R23 
SGI  5970.6  SG2 


.6064  RTF 
.0016  R13 
382.9  THA 


7 

.9640 

.9640 

2.96 


Flight  TIME  200.00 


HELIOCENTRIC  CONIC 
RL  147.58  LAL  .00  LOU  139.06  VL 

RP  107.79  LAP  -.09  LOP  74.90  VP 

RC  190.875  GL  .40  GP  -11.30  ZAL 

PLANE TOCENTRJC  CONIC 


26.390  GAL 
36.881  CAP 


DISTANCE  595.930 

11.11  A7L  09.90  HCA  295.85  SMA  120.41 
16.00  A7P  89.96  TAL  150.07  TAP  85.92 


ST 

1580.1 

SR 

370.5 

SS 

453.7 

CRT 

.1870 

CRS 

.0053 

CST 

-.9807 

LSA 

1643.1 

MSA 

301  .0 

SSA 

13.2 

ELI  0581  .8 

EL2 

371  .3 

alf 

2.73 

ARRIVAL 

OATE 

SEP 

4 1969 

ECC 

.29345 

INC 

.0974 

VI 

30.190 

RCA  85.08  APO  155.75  V2  35.155 


41.89  ZAP  168.62  ET5  280.12  ZAE  1Z9.01  ETE  189.24  7AC  1 70 . 58  ETC  164.42  ClP-170.69 


C3  41.345 

VHL 

6.430 

DLA  23.65 

RAL  97.03 

RAO  6560. ( 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

3 35 

3242.69 

-25.40 

113.72 

90.00 

0 

19  8 

4190.77 

-.26 

171 .47 

1 00.00 

6 

43  49 

2919.49 

-2 7.77 

90.49 

1 00.00 

1 

21  35 

3989.21 

1 .79 

155.52 

110.00 

8 

29  50 

2587.80 

-33.23 

66.42 

110.00 

1 

52  3 

3093.66 

6.50 

145.35 

DIFFERENTIAL  CORRECTIONS 

MID-< 

TOE  -.2823 

TRA 

5.4965 

TC3-2.0493 

BAU  1.1330 

SGT 

ROE  .3952 

RRA 

.3256 

RC3  -.0458 

FAU  .01227 

RRT 

FOE  -.1803 

FRA 

1.6616 

FC3  -.2569 

BSP  19696 

SGB 

BOE  .4057 

BRA 

5.5061 

0C3  2.0490 

FSP  -493 

SGI 

VEL  12.756  PTH  2.32  VHP  10.570  OPA 
INJ  RT  ASC  INJ  AZHTH 
341.30  77.21 

331.70  61.68 

341.85  70.40 

330.56  60.16 

342.97  81.49 

327.63  56.37 

MID-COURSE  EXECUTION  ACCURACV 

5966.2  SGR 
.6181  RRF 

5985.2  R23 
5973.5  SG2 


11  .55  RAP  76.88  ECC  1 .6804 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 57  37 

2642.7 

-26.99 

105.38 

1 28  59 

3590.8 

-4.04 

164 .83 

7 32  29 

2319.5 

-29.08 

01  .93 

2 28  4 

3389.2 

-2.19 

140.99 

9 12  58 

1987.8 

-34.05 

57.28 

2 56  56 

3293.7 

2.04 

139.1  1 

ORBIT  DETERMINATION  ACCURACV 


477.2 

SG3 

143.2 

ST 

1625.5 

SR 

364.7 

SS 

466.6 

.6002 

RTF 

.9660 

CRT 

.1079 

CRS 

.0562 

CST 

-.9861 

.0009 

R13 

.9660 

LSA 

1689.9 

MSA 

370.3 

SSA 

12-6 

374.7 

THA 

2.04 

ELI 

1626.0 

El2 

362.5 

ALF 

1 .46 

LAUNCH  DATE  FEB  8 1969 


flight  time  210.00 


ARRIVAL  DATE  SEP  6 1969 


HELIOCENTRIC  CONIC 
RL  U7.58  LAL 

RP  107.76  LAP 

RC  192.690  CL  -.44 

PLANETOCENTRIC  CONIC 
C3  46.867  VHL  6.846  CLA 


.00  LOL  139.06 
.10  LOP  78.13 
GP  -11.07 


VL  26.357 
VP  36.868 
ZAL  40.20 


GAL 

GAP 


DISTANCE  600.642 

12.10  AZL  90.12  HCA  299.07  SMA  120.22  ECC  .30572  INC  .1368  VI  30 . J 90 
16.81  AZP  90.06  TAL  J40. 80  TAP  07.07  RCA  83.47  APO  156.98  V2  35.166 


ZAP  168.92  ETS  275.18  ZAE  128.89  ETE  189.0A  ZAC  172.54  ETC  157.75  ClP-179.67 


22.71  RAL  99.61  RAO  6568.8  VEL  12.970  PTH  2.37  VHP  11.057  OPA  12.10  RAP 


LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

24 

15 

3226.3 0 

-25.72 

112.50 

90.00 

0 

12 

41 

4270.25 

2.30 

175.90 

1 00.00 

7 

2 

30 

2909.54 

-27.91 

09.70 

100.00 

1 

17 

8 

4062.25 

4.26 

159.53 

11 0.00 

8 

45 

22 

2507.71 

-33.23 

66.41 

110.00 

1 

50 

45 

3956.83 

8.07 

140.71 

DIFFERENTIAL  CORRECTIONS 
TDE  -.4564  TRA  5.9855  TC3-1 .7668  BAU  1.1073 

ROE  .4041  RRA  .3424  RC3  -.0372  FAU  .01063 

FOE  -.2163  FRA  1.7241  FC3  -.1964  BSP  19744 

BDE  .6096  BRA  5.9953  BC3  1.7672  FSP  -475 

LAUNCH  OATE  FEB  0 1969 


INJ  RT  ASC 
345.27 

334.85 
345.70 
333.77 

346.85 
330.93 


SGT  5957.1  SGR 
RRT  .6107  RRF 
SGB  5975.0  R23 
SGI  5963.0  SG2 


INJ  AZMTH 
77.74 
61  .77 
70.03 
60.30 
81  .49 
56.85 


INJ  TIME 
6 10  1 

1 23  51 
7 50  59 

2 24  50 
9 20  29 
2 56  42 


PO  CST  TIM 
2626 . 3 

3670.2 
2309.5 

3462.2 
1907.7 
3356.0 


INJ 


79.08  ECC  I .77J  3 
2 LAT  INJ  2 LONG 


-27.16 
-1  .49 
-29.16 
.28 
-34.05 
4.45 


104 .21 
169.27 
81  .21 
153.00 
57.27 
142.42 


ORBIT  DETERMINATION  ACCURACV 


462.0 

SG3 

130.0 

ST 

1674.9 

SR 

350.8 

SS 

400.5 

.5940 

RTF 

.9602 

CRT 

.0307 

CRS 

.0990 

CST 

-.9902 

.0005 

R13 

.9602 

LSA 

1741 .3 

MSA 

356.4 

SSA 

12.1 

365.4 

THA 

2.72 

Eli 

1674.9 

El2 

350.5 

alf 

.49 

212.00 

ARRIVAL 

CATE 

SEP 

8 1969 

.00  LOL  139.06  VL 


26.324  GAL 
36.854  GAP 


HELIOCENTRIC  CONIC 
RL  147.58  LAL 

RP  107.73  LAP  .29  LOP  81.36 
RC  194.4 80  CL  -1.22  GP  -10.86  ZAL 

PLANETOCENTRIC  CONIC 

C3  53.384  VHL  7.306  DLA  21.82  RAL  10 1.25  RAO  6568.9 


DISTANCE  605.153 

13.19  AZL  90.35  HCA  302.30  SMA  120.03 
17,70  AZP  90.19  TAL  147.59  TAP  89.89 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

42  35 

3216.44 

-25.06 

111.89 

90.00 

0 

7 24 

4345.00 

4.70 

180.08 

1 00.00 

7 

19  16 

2904.69 

-27.97 

89.44 

1 00.00 

1 

13  24 

4131 .90 

6.59 

163.40 

110.00 

0 

59  31 

2591 .06 

-33.20 

66.67 

1 10.00 

1 

49  39 

4018.30 

11.14 

152.03 

30.64  ZAP  169.12  ETS  269.85  ZAE  128.74  ETE  188.84 


VEL  13.219  PTH  2.41  VHP  1J.593 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOE  -.6295  TRA  6.5109  TC3-1 .5052  BAU  1.0745 

ROE  .4135  RRA  .3582  RC3  -.0294  FAU  .00900 

FOE  -.2507  FRA  1 .7908  FC3  -.1460  BSP  19931 

BOE  .7531  BRA  6 . 5208  BC3  1.5055  FSP  -459 


349.14  70.05 

338.02  62.04 

349.62  79.00 

336.98  60.78 

350.67  81.34 

334.23  57.47 

MIO-CCURSE  EXECUTION  ACCURACV 
SGT  5943.8  SGR  445.6  SG3  133.1 

RRT  .6036  RRF  .5874  RTF  .9706 

SGB  5960.4  R23  -.0006  R13  .9706 

SGI  5949.9  SG2  354.9  THA  2.60 


6 36  12 

1 19  49 

0 7 41 

2 22  16 
9 42  42 
2 56  37 


ECC  .31929  INC  .3472  VI  30.190 

RCA  81  .71  APO  158.36  V2  35.1  77 

ZAC  174,30  ETC  146.76  ClP  1 79 . 32 

OPA  12.59  RAP  81.27  ECC  1.8706 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2616.4  -27.25  103.50 

3745.0  .93  173.44 

2304.7  -29.20  80.85 

3532.0  2.65  156.83 

199 1 .1  -34 .04  57.53 

3410.4  6.70  145.66 

ORBIT  DETERMINATION  ACCURACV 

ST  1723.4  SR  336.7  SS  495.4 

CRT  -.0176  CRS  .1354  CST  -.9927 

LSA  1792.3  MSA  341  .3  SSA  13.5 

ELI  1723.4  El2  336.7  AtF  179.00 


1615 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  FE 8 8 1969  FLIGHT  TIME  2J4.00  ARRIVAL  CATE  SEP  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  609 .41 7 


RL  147.58 

LAL 

.00 

La  139.06 

VL  26.292 

GAL  14.37 

AZL  90.59 

HCA 

305.52 

SMA 

119.85 

ECC  .33433 

INC 

.5942 

Vl 

30.190 

RP  107.70 

LAP 

.48 

LOP  84.58 

VP  36.841 

GAP  18.68 

AZP  90.35 

TAL 

146.46 

TAP 

91.98 

RCA  79 . 78 

APO 

159.92 

V2 

35 i 1 67 

RC  196.245 

GL 

-1  .94 

GP  -10.66 

ZAL  37.21 

ZAP  1S9.Z0 

ETS  264.23 

ZAE 

128.55 

ETE 

188.65 

ZAC  175.68 

ETC 

127.78 

CLP 

178.28 

PLANE TOCENTRIC  CONIC 

C3  61.111 

VHL 

7.817 

OLA  20.98 

RAL  102.74 

RAO  6569.1 

VEL  13.508 

PTH 

2.47 

VHP 

12.186 

DPA  13.03 

RAP 

83.44 

ECC 

2.0057 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90,00 

5 

58  56 

3211.85 

-25.93 

111.57 

352.90 

78.20 

6 

52  28 

2611  .9 

- 

27.30 

103.17 

90.00 

0 

2 56 

4415.89 

6.95 

184.08 

341.19 

62.48 

1 

16  32 

3815.9 

3.2J 

177.40 

100.00 

7 

34  21 

2904 . 1 5 

-27,98 

89.40 

353.36 

79.02 

8 

22  46 

2304.2 

- 

29.21 

80.83 

100.00 

1 

10  11 

4 198.82 

8.79 

167.13 

340.20 

61 .32 

2 

20  10 

3598.8 

4.90 

160.51 

110.00 

9 

12  23 

2597.45 

-33.13 

67.16 

354.41 

81.06 

9 

55  41 

1997.4 

- 

34.01 

58.03 

110.00 

1 

48  39 

4078.29 

13.32 

155.31 

337.51 

58.22 

2 

56  37 

3478.3 

9.02 

148  .85 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  A CCURACV  ORBIT  DE TERM INA T ION  ACCURACY 


TOE 

-.8253 

TRA 

7.0765 

TC3-1 .2626 

8AU 

1.0317 

SGT 

5926.2 

SGR 

428.0 

SG3 

128.4 

ST 

1773.9 

SR 

322.6 

SS 

511  .3 

ROE 

.4235 

RRA 

.3726 

RC3  -.0222 

fau 

.00735 

RRT 

.5937 

RRF 

.5800 

RTF 

.9732 

CRT 

-.0725 

CRS 

.1663 

CST 

-.9953 

FOE 

-.2838 

FRA 

1 .8631 

FC3  -.1041 

BSP 

19794 

SGB 

5941.6 

R23 

.0003 

R13 

.9732 

LSA 

1845.6 

MSA 

324.9 

SSA 

11  .0 

BOE 

.9277 

BRA 

7.0863 

BC3  1.2628 

FSP 

-442 

SGI 

5931.7 

SG2 

344.0 

THA 

2.46 

ELI 

1774.0 

EL2 

321  .7 

ALF 

179.22 

LAUNCH  OATE  FEB  8 1969  FLIGHT  TIME  2j 6. 00  ARRIVAL  DATE  SEP  12  1969 


HELIOCENTRIC  CONIC  -DISTANCE  613.381 


RL  147.58 

LAL 

.00 

La  139.06 

VL  26.261 

GAL  15.66 

AZL  90.86 

HCA 

308.75 

SMA 

119.67 

ECC  .35107 

INC 

.8622 

Vl 

30.190 

i 

RP  107.67 

LAP 

.67 

LOP  87.81 

VP  36.828 

GAP  19.76 

AZP  90.54 

TAL 

145.41 

TAP 

94.16 

RCA  77.66 

APO 

161 .69 

V2 

35.196 

RC  197.986 

GL 

-2.60 

GP  -10.48 

ZAL  35.93 

ZAP  169.15 

ETS  258.38 

ZAE 

128.32 

ETE 

188.45 

ZAC  176.24 

ETC 

98.76 

CLP 

177.20 

" 

PLANE TOCENTRIC  CONIC 

- 

C3  70.320 

VHL 

8.386 

DLA  20.20 

RAL  104,08 

RAO  6569.4 

VEL  13.845 

PTH 

2.53 

VHP 

12.845 

DPA  13.42 

RAP 

85.59 

ECC 

2.1573 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

13  32 

3211.62 

-25.93 

111.56 

356.54 

78.21 

7 

7 3 

2611  .6 

’27.30 

103.16 

_ 

90.00 

23 

55  7 

4483.38 

9.05 

187.93 

344 . 34 

63.05 

25 

9 50 

3883.4 

5.37 

181 .18 

100.00 

7 

47  55 

2907.27 

-27.94 

89.62 

356.99 

78.91 

8 

36  22 

2307.3 

- 

29.18 

81  .04 

100.00 

1 

7 21 

4262.98 

10.87 

170.77 

343.38 

61.98 

2 

18  24 

3663.0 

7.04 

164  .07 

_ 

110.00 

9 

24  3 

2606.49 

-33.03 

67.84 

358.06 

80,67 

10 

7 30 

2006.5 

- 

33.97 

58.73 

2 

110.00 

1 

47  42 

4J 36.52 

15.38 

158.56 

340.77 

5 9.09 

2 

56  38 

3536,5 

11.17 

151 .99 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-I .0187 

TRA 

7.6914  TC3-1.0391 

BAU 

.9769 

SGT  5905.6 

SGR 

409.2  SG3 

124.0 

ST 

1819.1  SR 

308.5 

SS 

528.1 

- 

ROE  .4344 

RRA 

.3852  RC3  -.0159 

FAU 

.00563 

RRT  .5835 

RRF 

.5717  RTF 

.9759 

CRT 

-.1162  CRS 

.1922 

CST 

-.9968 

FOE  -.3152 

FRA 

1.9428  FC3  -.0693 

BSP 

19716 

SGB  5919.8 

R23 

.0006  R13 

.9759 

LSA 

1894.2  MSA 

308.6 

SSA 

10.5 

- 

BOE  1.1075 

BRA 

7.7011  SC 3 1 .0392  FSP 

-424 

SGI  5910.5 

SG2 

332.0  THA 

2.32 

ELI 

1819.5  EL2 

306.3 

ALF 

178.84 

- 

LAUNCH  OATE 

FEB 

8 1969 

Flight 

TIME 

218.00 

ARRIVAL 

DATE 

SEP 

14  1969 

HELIOCENTRIC  CONIC  DISTANCE  616.97? 

ffL  147.58  LAL  .00  LOL  139.06  VL  26.231  GAL  17.08  AZl  91.16  MCA  311.98  SMA  119.50  ECC  .36976  INC  1.1558  Vl  30.190 

RP  107.64  LAP  .86  LOP  91.05  VP  36.815  GAP  20.97  AZP  90.77  TAL  144.48  TAP  96.46  RCA  75.32  APO  163.69  V2  35.205 

RC  199.7 OJ  CL  -3.21  GP  -10.32  ZAL  34.78  ZAP  168.97  £TS  252.40  ZAE  126.05  ETE  188.26  ZAC  1 75.74  ETC  70.00  CLP  176.07 

PLANE TOCENTRIC  CONIC 

C3  81.365  VHL  9.020  OLA  19.47  RAL  105.28  RAC  6569.6  VEL  14.238  PTH  2.59  VHP  13.582  OPA  13.76  RAP  87.69  ECC  2.3391 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

? LONG 

- 

90.00 

6 

26  31 

3215,04 

-25.88 

111.60 

.05 

78.10 

7 20 

6 

2615.0 

-27.27 

103.40 

- 

90.00 

23 

51  39 

4547.70 

11.01 

191 .63 

347.45 

63.75 

25  7 

27 

3947.7 

7.40 

184 .82 

100.00 

8 

0 2 

2913.48 

-27.86 

90.07 

.50 

78.69 

8 48 

36 

2313.5 

-29.13 

81.50 

100.00 

1 

4 45 

4324.49 

12,81 

174.30 

346.53 

62.76 

2 16 

50 

3724.5 

9.06 

167.52 

- 

110.00 

9 

34  33 

2617.81 

-32.91 

68.70 

1.59 

80.17 

10  18 

10 

2017.8 

-33.91 

59.61 

110.00 

1 

46  44 

41 92.92 

17.32 

161.78 

343.98 

60.06 

2 56 

37 

3592.9 

13.21 

155.08 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.2255 

TRA 

8.3540 

TC3  -.8375 

BAU  .9111 

SC  T 

5879.2  SGR 

388.9  SG3 

119.8 

ST  1659.8 

SR  294.1 

SS 

546.6 

ROE  .4457 

RRA 

.3948 

RC3  -.0104 

FAU  .00388 

RRT 

.5708  RRF 

.5609  RTF 

.9786 

CRT  -.1565 

CRS  .2173 

CST 

-.9979 

FOE  -.3476 

FRA 

2.0292 

FC3  -.0413 

BSP  19720 

SGB 

5692.1  R23 

.0009  R13 

.9766 

LSA  1938.8 

MSA  292.0 

SSA 

10.0 

BOE  1 .3041 

BRA 

8.3633 

8C3  .8376 

FSP  -410 

SGI 

5883.4  SG2 

319.1  THA 

2.17 

ELI  1860.4 

El?  290.4 

ALF 

178.55 

LAUNCH  OATE  FEB  8 1969  FLIGHT  TIME  220.00  ARRIVAL  OATE  SEP  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  620.100 

RL  147.58  LAL  .00  LOL  139.06  VL  26.202  GAL  18.67  AZL  91.48  HCA  315.21  SMA  119.34  ECC  .39072  INC  1.4809  VI  30.190 

RP  107.62  LAP  1.04  LOP  94.28  VP  36.802  GAP  22.33  AZP  91.05  TAL  143.67  TAP  98.88  RCA  72.7]  APO  165.97  V2  35.213 

RC  201.391  GL  -3.78  GP  -10.16  ZAL  33.78  ZAP  168.63  ETS  246.41  ZAE  127.68  ETE  188.06  ZAC  174.50  ETC  51  .41  CLP  174.59 

PLANE TOCENTRIC  CONIC 


C3  94.703 

VHL 

9.732 

OLA  18.79  RAL  106.32 

RAD  6569.8  VEL  14.699 

» PTH  2.66 

VHP  14.410 

DPA  14.05 

RAP 

89.75 

ECC 

2.5586 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

l 2 LAT 

INJ 

2 LONG 

90.00 

6 

38  1 

3221.49 

-25.79 

112.25 

3.4| 

77.89 

7 31 

42 

2621 .5 

■27.20 

103.86 

90.00 

23 

48  29 

4608.92 

12.63 

195.21 

350.49 

64.54 

25  5 

18 

4006.9 

9.30 

188.31 

100.00 

8 

10  47 

2922.31 

-27.74 

90.70 

3.86 

78.38 

8 59 

30 

2322.3 

- 

29.06 

82.14 

1 00.00 

1 

2 19 

4383.33 

14.62 

177.73 

349.59 

63.63 

2 15 

22 

3783.3 

10.96 

170.86 

110.00 

9 

43  53 

2631 .08 

-32.75 

69.71 

4 .99 

79.60 

10  27 

44 

2031 .1 

- 

33.84 

60.64 

110.00 

1 

45  43 

4247.33 

19.14 

164,95 

347.12 

61.12 

2 56 

30 

3647.3 

15.14 

1 58  . H 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .4425 

TRA 

9.0762 

TC3  -.6545 

BAU  .8287 

SGT 

5848.6  SGR 

367.4  SG3 

115.9 

ST  1894.8 

SR 

279.9 

SS 

566.6 

- 

ROE  .4580 

RRA 

.4008 

RC3  -.0056 

FAU  .06201 

RRT 

-5550  RRF 

.5472  RTF 

.9813 

CRT  -.1931 

CRS 

.2406 

CST 

-.9987 

FOE  -.3796 

FRA 

2.1252 

FC3  -.0164 

BSP  19694 

SGB 

5860.1  R23 

.0013  R13 

.9813 

LSA  1978.4 

MSA 

275.5 

SSA 

9.5 

f 

BDE  1.5135 

BRA 

9.0851 

0C3  .6545 

FSP  -396 

SGI 

5852.2  SG2 

305.5  THA 

2.00 

ELI  1895.6 

El2 

274.5 

ALF 

178.33 

_ 

1616 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  date  FEB  9 1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  MO. 07  VL 

RP  108.15  LAP  2.16  LOP  216.88  VP 

RC  45.509  GL  10.86  GP  10.69  ZAL  115.18  ZAP 

plane tocentric  conic 
C3  27,611  VHL  5.255  OLA  19.52  RAL 


FLIGHT  time  70.00 
DISTANCE  176.612 

25.624  GAL  '4.32  AZL  87.78  HCA  76.82  SMA 
36.230  GAP  -15.73  AZP  89.49  TAL  191.33  TAP 
10.76  ETS  266.01  7AE  154.74  ETE 


ARRIVAL  DATE  APR  20  1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 35  22 

2951.03 

-28.20 

92.86 

90.00 

18  I 43 

4279.16 

2.59 

176.40 

100.00 

2 8 57 

2649.27 

-29.86 

70.73 

100.00 

19  10  50 

4056.15 

4.05 

159.20 

110.00 

3 43  34 

2353.23 

-34.12 

48.21 

110.00 

19  52  42 

3924.96 

7.68 

147.01 

18.39  RAO  6568.1  VEL  12.206  PTH  2.19  VHP  10.242 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
252.97  87.28  1 24  33 

61.79  19  13  3 


244.36 
253.04 
243.55 
253.00 

241.31  56.59  20  58  7 
MID-COURSE  EXECUTION  ACCURACY 


88.64  2 53  6 

60.36  20  18  26 

92.20  4 22  48 


ECC 

.27934 

INC 

2.2196' 

'vi 

30.185 

RCA 

83.77 

APO 

148.72 

V2 

35.040 

ZAC 

126.88 

ETC 

155.67 

CLP 

1 .25 

OPA 

22.15 

RAP 

32.27 

ECC 

i .4544 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2351  .0 

- 28.28 

84.20 

3679.2 

-1  .20 

169.77 

2049.3 

-29.73 

61  .93 

3456.2 

.08 

152.67 

1753.2 

-33.44 

39.04 

3325.0 

3.23 

M0.75 

ORBIT  DETERMINATION  ACCURACY 


TC3 

.3862 

BAU 

.1442 

SGT 

746.7 

SGR 

RC3 

.0585 

FAU 

.02861 

RRT 

.2414 

RRF 

FC3 

-.8971 

BSP 

2113 

SGB 

863.8 

R23 

BC3 

.3906 

FSP 

-200 

SGI 

757.3 

SG2 

LAUNCH  DATE  FEB  9 1969 


HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

.00 

La 

RP 

208.19 

LAP 

2.01 

LOP 

RC 

46.364 

GL 

10.54 

GP 

PLANE  TOCENTRIC  CONIC 

C3 

25.285 

VHL 

5.028 

OLA 

FLIGHT  TIME  72.00 
OISTANCE  183.356 

VL  25.885  GAL  -4.36  AZL  87.96  HCA  80.02  SMA  117.63 
VP  36.402  GAP  -14.69  AZP  89.65  TAL  192.31  TAP  272.34 
7AL  116.89  ZAP  11.36  ETS  276.91  ZAE  152.81  Ef£  7.81 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 39  29 

2891  .17 

-20.31 

88.49 

90.00 

17  45  28 

4295.40 

3.11 

177.31 

100.00 

2 12  3 

2592.68 

-29.88 

66.53 

100.00 

18  55  36 

4069.12 

4.49 

159.91 

110.00 

3 44  42 

2302.78 

-33.92 

44.29 

_ 110.00 

19  39  26 

3931.78 

7.94 

147.38 

16.87  RAO  6568.0  VEL  12.110  PTH  2.17  VHP  9.657 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

355.2 

SR 

409.0 

SS 

158.5 

CRT 

.8377 

CRS 

.9524 

CST 

.9461 

LSA 

543.0 

MSA 

152.8 

SSA 

21  .0 

Eli 

519.0 

El2 

152.7 

alf 

49.79 

ARRIVAL 

DATE 

APR 

22  1969 

ECC 

.26519 

INC 

2.0423 

VI 

30.185 

RCA 

86.44 

APO 

148.83 

V2 

35.027 

ZAC 

127.58 

ETC 

154.68 

CLP 

-.82 

DPA 

23.16 

RAP 

33.13 

ECC 

1 .4161 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

249.38 

241.26 

249.37 
240.50 
249.15 

238.38 


89.47 

61 .84 

90.85 
60.42 
94.51 
56.64 


DIFFERENTIAL  CORRECTIONS  MIO- 

TOE  -.2830  TRA  -.4434  TC3  .4555  BAU  .1565  SOT 

ROE  -.3586  RRA  .1195  RC3  .0826  FAU  .03082  RRT 

FOE  .1537  FRA  .0651  FC3-1  .0554  BSP  2229  SGB 

BOE  .4569  BRA  .4593  BC3  .4629  FSP  -228  SGI 


1 27  40 

18  57  4 

2 55  16 
20  3 25 

4 23  5 

20  44  57 
V 

93.2 


773.3  SGR  441.1  SG3 
.2734  RRF  -.3121  RTF  -.7007 
890.2  R23  -.0433  R13  -.7105 
786.5  SG2  417.2  THA  12.40 


2291  .2  '28.09  79.83 

3695.4  -.68  170.67 

1992.7  -29.44  57.75 

3469.1  .52  153.38 

1702.8  -32.92  35.19 

3331  .8  3.49  141.11 

ORBIT  DETERMINATION  ACCURACY 
ST  360.2  SR  4 JO  .9  5S  149.8 

CRT  .8439  CRS  .9573  CST  .9381 

LSA  545.6  MSA  151 .2  SSA  22.6 

ELI  525.1  EL2  151 .2  AlF  49.45 


LAUNCH  GATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  MO  .07 

RP  108.2 3 LAP  1.86  LOP  223.29 

RC  47.558  GL  10.13  GP  12.03 

PLANE TOCENTRIC  CONIC 


VL  26.123 
VP  36.559 
ZAL  118.66 


flight  time  74. do 
DISTANCE  190.103 

GAL  -4.42  AZL  88 . 1 3 HCA  83.22  SMA  118.94 
GAP  -13.69  AZP  89.78  TAL  193.35  TAP  276.58 
ZAP  12.38  ETS  286.61  ZAE  151.05  ETE  9.48 


ARRIVAL  GATE  APR  24  1969 


C3  23.325 

VHL 

4 

.830 

DLA  17.52 

RAL  15.35 

RAO  6567.9 

LNCH  AZMTH 

LNCH 

riME 

L-I  TIME 

INJ  LAT 

INJ.  LONG 

90.00 

0 

44 

18 

2830.31 

-28.27 

84.04 

90.00 

17 

28 

34 

4316.66 

3.80 

1 78 .50 

100.00 

2 

15 

50 

2535.11 

-29.75 

62.25 

100.00 

18 

39 

43 

4087.10 

5.09 

160.91 

110.00 

3 

46 

29 

2251 .53 

-33.57 

40.33 

110.00 

19 

25 

34 

3943.44 

8.37 

148.00 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ECC  .25237  INC  1 .8686  V]  30.185 
RCA  88.92  APO  M8.95  V2  35.01  3 
ZAC  128.18  ETC  153.63  ClP  -2.94 

OPA  24.22  RAP  33.91  ECC  1.3839 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


91.70 


1 31  28 


61.92  18  40  31 


93.10 


2 58  5 


60.50  19  47  50 


96.83 


4 24  0 


56.74  20  31  17 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.2749 

TRA 

-.4199 

TC3 

.5286 

BAU 

.1685 

SGT 

ROE 

-.3447 

RRA 

.1200 

RC3 

.1121 

FAU 

.03332 

RRT 

FOE 

.1435 

FRA 

.0417 

FC3-1 

.2365 

BSP 

2347 

see 

BOE 

.4409 

BRA 

.4367 

0C3 

.5403 

FSP 

-260 

SGI 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CCNIC 
RL  147.60  LAL  .00  LOL  MO  .07 

RP  108.2 7 LAP  1.69  LOP  226.49 

RC  4S.883  GL  9.62  GP  12.81 

PLANE TOCENTRIC  CONIC 


90.00 
90.00 
1 00.00 
1 00.00 
110.00 
11 0.00 

DIFFERENTIAL  CORRECTIONS 


245.88 
238.30 
245.81 
237.59 
245.42 
235.57 

MID-COURSE  EXECUTION  ACCURACY 

799.9  SGR  448.6  SG3  104.3 
.3084  RRF  -.3529  RTF  -.7168 

917.1  R23  -.0508  R13  -.7283 

816.2  SG2  4 IB .2  THA  13.39 

FLIGHT  TIME  76.00 


OISTANCE  196.849 

VL  26.338  GAL  -4.48  AZL  88.30  HCA  86.42  SMA  120.15 

VP  36.700  GAP  -12.75  AZP  89.89  TAL  194.44  TAP  280.86 

ZAL  120.46  ZAP  13.78  ETS  294 .81  ZAE  M9.46  ETE  11.17 

VHP  8.581 
INJ  TIME 
1 35  54 
18  23  38 


2230.3 
371 6 . 7 

1935.1 

3487.1 
1651.5 

3343.4 


-27.73 
.01 
- 29.00 
1 .12 
-32.27 
3.94 


75.41 
171  .66 
53.53 
154.36 
31  .34 
Ml  .72 


ORBIT  DETERMINATION  ACCURACY 


VHL  4.656 

DLA  16.37 

RAL  13.86 

RAD  6567.9 

VEL  11.961 

PTH  2.13 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

r INJ  AZMTH 

0 49  45 

2768.97 

-28  .06 

79.56 

242.51 

93.94 

17  11  15 

4342.4 2 

4.62 

179.94 

235.51 

62.03 

2 20  17 

2477.01 

-29.46 

57.96 

242.38 

95.34 

16  23  24 

4109.61 

5.84 

162.15 

234.84 

60.63 

3 48  53 

2X99.81 

-33.09 

36.37 

241.85 

99.13 

19  11  18 

3959.57 

0.97 

148.86 

232.93 

56.06 

3 1 34 

19  31  54 

4 25  32 

20  17  18 


TOE 

-.2651 

TRA 

RDE 

-.3314 

RRA 

FOE 

.1294 

FRA 

BOE 

.4244 

BRA 

BAU  .1801  SGT  825.5  SGR  457.5  SG3  116.8 

FAU  .03610  RRT  .3472  RRF  -.3980  RTF  -.7317 

BSP  246 2 SGB  943.8  R23  -.0592  R13  -.7453 

FSP  -297  SGI  845.8  SG2  418.8  THA  14.52 


ST 

362.1 

SR 

4 J 1 .4 

SS 

137.4 

CRT 

.8484 

CRS 

.9608 

CST 

.9250 

LSA 

544  .3 

MSA 

149. 6 

SSA 

24.5 

Eli 

527.3 

El2 

M9.6 

alf 

49.29 

ARRIVAL 

CATE 

APR 

26  1969 

ECC 

.24079 

INC 

I .697 2 

VI 

30.185 

RCA 

91  .22 

APO 

149. 08 

V2 

35.000 

ZAC 

128.66 

ETC 

152.52 

CLP 

-5.11 

DPA 

25.32 

RAP 

34.60 

ECC 

1 .3567 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2169.0 

- 

27.22 

7 1 .00 

3742.4 

.84 

1 73 . 30 

1877.0 

- 

28.40 

49.31 

3509.6 

I .89 

155.60 

1599.8 

- 

31  .47 

27.51 

3359.6 

4.55 

142.56 

ORBIT  DETERMINATION  ACCURACY 

ST 

360.6 

SR 

410.5 

SS 

121  .8 

CRT 

.8512 

CRS 

.9609 

CST 

.9032 

LSA 

539.3 

MSA 

147.9 

SSA 

26.6 

ELI 

526.0 

El2 

147.7 

ALF 

49.34 

1617 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  <VOL  4.  1968-69) 


LAUNCH  DATE  FEB  9 19 69 


FLIGHT  TIME  78.00 


ARRIVAL  DATE  APR  20  J9G9 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  MO. 07 

RP  10$. 51  LAP  1.53  LOP  229.69 

RC  50.327  GL  9.00  GP  13.68 

PLANE TOCENTRIC  CONIC 
C3  20.292  VHL  4.505  OLA  15.11 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 


90.00 
90.00 
1 00.00 
100.00 
110.00 
110.00 


2707.57 

4372.13 

2418.76 
4136.17 
2147.94 

3979.76 


0 55  48 
16  53  48 

2 25  21 

18  6 55 

3 51  54 
16  56  52 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2536  TRA  -.3745  TC3  .6786 
ROE  -.3183  RRA  .1233  RC3  .1894 
FOE  .1104  FRA  -.0144  FC3-1 .6?28 
0OE  .4070  BRA  .3942  0C3  .7045 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 


VL  26.533 
VP  36.828 
ZAl  122.28 

RAL  12.43 
INJ  LAT 
-27.70 
5.57 
-29.01 
6.73 
-32.46 
9.72 

BAU  .1911 
FAU  .03921 
BSP  2571 
FSP  -338 


DISTANCE  203.589 

GAL  -4.54  AZL  88.47  HCA  89.61  SHA  121.28  ECC  .23037  INC  1.5272  VI  30.185 

GAP  -11.84  AZP  89.99  TAl  195.56  TAP  285.18  RCA  93.34  APO  M9.22  V2  34.987 

ZAP  15.50  ETS  301  .53  ZAE  148.07  £TE  12.90  ZAC  129.01  ETC  151.36  ClP  -7.36 


RAO  6567.8  VEL  11.903  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


75.11 
18 1 .61 
53.69 
163.63 
32.45 
149.94 


239.32 

232.93 

239.14 

232.30 

238.47 

230.47 


96.14 
62.19 
97.54 
60f81 
wi  .36 
57.07 


MID-COURSE  EXECUTION  ACCURACY 
SGT  849.3  SGR  468.4  SG3  130.8 
RRT  .3892  RRF  -.4473  RTF  -.7447 
SGB  969.9  R23  -.0692  RJ3  -.7609 
SCI  874.7  SG2  418.9  THA  15.84 

FLIGHT  TIME  80.00 


VHP  8.087 
INJ  TIME 
1 40  55 

18  6 40 

3 5 40 

19  15  52 

4 27  42 

20  3 11 


DPA  26.48  RAP 
PO  CST  TIM  INJ 
2107.6 
37724 

1616.9 
3536.2 

1547.9 
3379.8 

ORBIT  OETERMINA 
ST  355.4  SR 
CRT  .8520  CRS 
LSA  530.1  MSA 
ELI  520.9  EL2 


35.39  ECC  1 .3339 
2 LAT  INJ  2 LONG 
66.63 


26.56 
1 .80 
27.66 
2.79 
30.55 
5.32 


174.95 

45.M 

157.06 

23.75 

143.62 


TION  ACCURACY 
407.8  SS  103.2 
.9528  CST  .8631 
M6.2  SSA  29.0 
145.6  ALF  49.60 


ARRIVAL  DATE  APR  30  1969 


RL 

147, 

.60 

LAL 

.00 

ta 

140 

.07 

VL 

26. 

709 

GAL 

RP 

100 

.36 

LAP 

1 .36 

LOP 

232 

.88 

VP 

36. 

943 

GAP 

RC 

51 .991 

GL 

0.29 

GP 

14 

.64 

ZAL 

124 

.07 

ZAP 

DISTANCE  210.320 
-4.61  AZL  88.64  HCA 


92.81  SMA  122.33  ECC 


90.07  TAL  196.71  TAP  289.51  RCA 


.2210 4 INC  1.3574 
95.29  APO  149.37 


VI 

V2 


PLANE TOCENTRIC  CONIC 
C3 


17.50  ETS  306.97  ZAE  146.86  ET£  14.73  ZAC  129.20  ETC  150. J7  ClP 


30.185 

34.974 

-9.70 


19.131  VHL  4.374  DLA  13.77  RAL  11.06  RAO  6567.8  VEL  11  .854  PTH  2.10  VHP  7.622  CPA  27.68  RAP  35.65  ECC  1.3140 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

-INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 2 25 

2646.44 

-27.17 

70.71 

236.33 

98.29 

1 46  32 

2046.4 

-25.75 

62.33 

90.00 

16  36  22 

4405.30 

6.62 

183.40 

230.57 

62.40 

17  49  40 

3805.3 

2.87 

176.81 

100.00 

2 31  1 

2360.69 

-28.42 

49.47. 

236.10 

99.69 

3 10  22 

1760.7 

-26.79 

41  .05 

100.00 

17  50  27 

4166.28 

7.73 

165.31 

229.97 

61  .03 

18  59  54 

3566.3 

3.80 

1 58 . 72 

110.00 

3 55  34 

2096.16 

-31.70 

28.61 

235.33 

103.52 

4 30  30 

1496.2 

-29.51 

20.08 

110.00 

10  42  24 

4003.56 

10.60 

151.23 

228 .23 

57.31 

19  49  8 

3403.6 

6.22 

1 44 .66 

DIFFERENTIAL  CORRECTIONS 


TOE  -.2384  TRA 
ROE  -.3049  RRA 
FOE  .0844  FRA 
BDE  .3871  BRA 


-.3511  TC3  .7557 
.1264  RC3  .2392 
-.0489  FC3-1 .9343 
.3731  6C3  .7927 


BAU  .2027 
FAU  .04274 
BSP  27J9 
FSP  -388 


LAUNCH  OATE  FEB  9 1969 


HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

.00 

La 

MO, 

.07 

VL 

26.868 

CAL 

-4. 

.67 

RP 

108.40 

LAP 

1.18 

LOP 

236 

.07 

VP 

37.045 

GAP 

-10, 

.16 

RC 

53.536 

GL 

7.40 

GP 

15, 

.71 

ZAL 

125,82 

ZAP 

19. 

.75 

PLANE  TOCENTRIC  CONIC 
C3  18.160  VHL  4.261 
LNCH  A/MTH  LNCH  TIME 


CLA  12.37 

L-rtrsf 

2585.85 
4441  .42 
2303.06 
4199.44 
2044.74 
4030.52 


90.00  1 9 36 

90.00  16  19  11 

100.00  2 37  17 

100.00  17  34  H 

110.00  3 59  50 

110.00  18  28  7 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2234  TRA  -.3308  TC3  .8253 

ROE  -.2913  RRA  .1303  RC3  .2969 

FOE  .0523  FRA  -.0860  FC3-2.2231 

BCE  .3671  BRA  .3555  BC3  .877] 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  La  MO .07 

RP  108.43  LAP  1.00  LOP  239.26 

RC  55 .262  GL  6.57  GP  16.90 

PLANE TOCENTRIC  CONIC 
C3  17.349  VHL  4.165  DLA  10.90 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


RAL  9.82 
INJ  LAT 
-26.51 
7.75 
-27.69 
6.61 
-30.82 
11.59 

BAU  .2129 
FAU  .04663 
BSP  2622 
FSP  -441 


MID-COURSE  EXECUTION  ACCURACY 
SGT  871.1  SGR  482.1  SG3  146. 6 
RRT  .4343  RRF  -.5005  RTF  -.7590 
SGB  995.6  R23  -.0789  R13  -.7783 
SGI  903.2  SG2  418.8  THA  17.36 


flight  time  82.00 

DISTANCE  217.039 

66.61  HCA  96.00  SMA  121 
90.12  TAl  197.85  TAP  293.85  RCA 


RAO  6567,7  VEL  11.813  PTH  2.09  VHP  7.]85 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


ST 

343.7 

SR 

402.8 

SS 

81 .1 

CRT 

.0497 

CRS 

.9164 

CST 

.7724 

LSA 

5M.9 

MSA 

144. 3 

SSA 

31  .9 

ELI 

509.8 

EL2 

143.2 

ALF 

50.31 

arrival 

DATE 

WAV 

2 1969 

ECC 

.21272 

Inc 

1 .1869 

VJ 

30.185 

RCA 

97.07 

APO 

M9.52 

V2 

34.961 

ZAC 

129.23 

ETC 

M8.94 

CLP 

-12.12 

OPA 

28.95 

RAP 

35.97 

ECC 

1 .2989 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

66.40 

185.53 

45.34 

167.17 

24.86 

152.69 


233.56 

228.46 

233,31 

227.89 

232.43 

226.23 


100.35 
62.68 
101.74 
61  .32 
105.58 
57.61 


1 52  42 

17  33  12 

3 15  40 

18  44  11 

4 33  55 

19  35  18 


1985 .6 
3841  .4 
1703.1 
3599.4 

1444.7 
34  30.5 


-24.81 

4.03 

-25,79 

4,92 

-28.37 

7.23 


58.15 
178  .83 
37.06 
160.55 
16.51 
M6.31 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


1 

16 

2 

17 

4 

18 


17  20 
2 21 

44  8 

18  15 
4 44 

14  8 


2525.94 

4480.09 

2246.01 

4235.25 
1993.77 

4060.25 


VL  27.010 
VP  37 . 1 36 
ZAL  127.50 

RAL  8.68 
INJ  LAT 
-25.70 

8.95 
-26.83 

9.96 
-29.83 

12.67 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  890.1  SGR  499.6  SG3  164.1 
RRT  .4812  RRF  -.5565  RTF  -.7688 
SGB  1020.6  R21  -.091 7 R13  -.7924 
SGI  930.9  SG2  418.8  THA  19.13 

flight  time  04.00 
DISTANCE  223.744 

-4.74  AZL  88.99  HCA  99-18  SHA  J 
-9.37  AZP  90.16  TAL  198.99  TAP  2 
22.23  ETS  314.97  ZAE  M4.98  ETE 


ORBIT  DETERMINATION  ACCURACY 


RAO  6567,7  VEL  11.770  PTH  2.08  VHP  6.775 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

330.7 

SR 

395.5 

SS 

60.3 

CRT 

.0449 

CRS 

.7779 

CST 

. 5439 

LSA 

497.7 

MSA 

143.1 

SSA 

35.0 

ELI 

495.8 

EL2 

Ml  .1 

ALF 

51  .01 

ARRIVAL 

DATE 

MAY 

4 1969 

ECC 

.20533 

INC 

1 .DM4 

VI 

30.105 

RCA 

90.68 

APO 

M9.68 

V2 

34.948 

ZAC 

129.06 

ETC 

J 47.71 

CLP 

-14.66 

OPA 

3 0.29 

RAP 

36.12 

ECC 

1 .2055 

PO  CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

6 2.20 
187.74 
41.32 
169.19 
21  .22 
154.32 


231.05 

226.61 

230.76 

226.07 

229.81 

224.47 


102.31 
63.02 
103.69 
61  .68 
107.53 
57.98 


1 59  26 

17  17  1 

3 21  34 

18  28  50 

4 37  58 

19  21  40 


1925.9 

3 660 . 1 
1646.0 

3635.2 
1393.8 

3460.3 


-23.75 
5.26 
-24 .68 
6.12 
-27. M 
8.35 


54  .07 
181 .00 
33.18 
162.53 
13.06 
147.89 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.2071  TRA 

-.3119  TC3  .8879 

BAU 

.2225 

SGT 

905.1  SCR  522.2 

SG3  103.6 

ST 

314.3 

SR 

385.3 

S5 

49.5 

ROE 

-.2770  RRA 

.1351  RC3  .3635 

FAU 

.05093 

RRT 

.5265  RRF  -.6139 

RTF  -.7766 

CRT 

.8362 

CRS 

.3091 

CST 

-.0270 

FOE 

.0124  TRA 

-.1265  FC3-2.5417 

BSP 

2916 

SGB 

1044.9  R23  -.1061 

R13  -.8058 

LSA 

477.5 

MSA 

M2. 3 

SSA 

38.5 

BOE 

.3458  BRA 

.3399  BC3  .9594 

FSP 

-500 

SGI 

957.1  SG2  419.1 

THA  21,22 

ELI 

477.4 

EL2 

139.1 

ALF 

5]  .89 

1618 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  FEB  9 1969 


flight  time  86.00 


ARRIVAL  CATE  MAT  6 1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  MO  .07 

RP  108.47  LAP  .62  LOP  242.44 

RC  57.109  GL  5.57  GP  18.22 

planetocentric  CONIC 
C3  16.674  VHL  4.063  CLA  9.37  RAL 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


DISTANCE  230.430 

VL  27.137  GAL  '4.80  A7L  89.16  HCA  102.37  SMA  124.99 

VP  37.217  GAP  -8.62  A7P  90.18  TAL  200.09  TAP  302.46 

7AL  129.10  7AP  24.93  ETS  317.95  7AE  144.29  ETE  21.21 


ECC  .19879  INC  .8390  VI  30.185 
RCA  100.M  APO  M9.83  V2  34.936 
7AC  128.71  ETC  M6.49  ClP  -17.32 


7.67  RAO  6567.7  VEL  11.750  PTH  2.07  VHP  6.394  OPA  31.71  RAP  36.07  ECC  3.2744 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


17  2 44 

4 10  17 

18  0 31 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

2466.77 

-24 . 78 

58.11 

228.80 

104.16 

2 

6 

46 

4520.96 

10.20 

190.09 

225.03 

63.44 

17 

1 

20 

2189.61 

-25.86 

37.41 

228.48 

105.54 

3 

28 

5 

4273.36 

11.20 

171.36 

224.51 

62.10 

18 

13 

57 

1943.33 

-28.74 

17.69 

227.46 

109.35 

4 

42 

40 

4092.40 

13.82 

156.09 

222-97 

58.42 

19 

8 

44 

DIFFERENTIAL  CORRECTIONS 
TQE  -.1893  TRA  -.2950  TC3  .9421  BAU  .2318 

ROE  - .2612  RRA  .M08  RC3  .4402  FAU  .05569 

FDE  -.0375  FRA  -.1699  FC3-2.89M  BSP  3014 

BOE  .3226  BRA  .3269  8C3  1.0399  F$P  -568 

LAUNCH  OATE  FEB  9 1969 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  915.8  SCR  551.1  SG3  205 . 1 
RRT  .5745  RRF  -.67)0  RTF  -.7826 
SGB 
SGI 


1068.8  R23  -.1217  RJ3  '.8190 
982.1  SG2  420.4  THA  23.65 


1866 .8 
3921  .0 
1589.6 
3673.4 

1343.3 

3492.4 


-22.59 

6.56 

-23.48 

7.38 

-25.83 

9.54 


50.12 

183.30 

29.42 

164.65 

9.72 

149.61 


ORBIT  DETERMINATION  ACCURACY 


ST 

294.9 

SR 

37i  .6 

SS 

63.1 

CRT 

. 8220 

CRS 

-.3340 

CST 

-.6376 

LSA 

455  .0 

MSA 

M2. 1 

SSA 

42.3 

ELI 

454 .1 

El2 

137.5 

ALF 

52.92 

FLIGHT  time  88.00 


ARRIVAL  DATE  MAT  8 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.60 

LAL 

.00 

LOL 

MO 

.07 

VL 

27.251 

GAL 

RP 

108 

.51 

LAP 

.64 

LOP 

245 

.62 

VP 

37.289 

GAP 

RC 

59.010 

GL 

4.47 

GP 

19 

.68 

7AL 

130.59 

ZAP 

PLANE TOCEN TR I C CONIC 
C3  16.113  VHL  4,014  OLA  7.80  RAL 


90.00  1 34  : 

90.00  15  30 

100.00  2 59  * 

1 00.00  16  47  4 

110.00  4 16  < 

110.00  17  47  i 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1708  TRA  -.2802  TC3  .9847 

ROE  -.2437  RRA  .1476  RC3  .5278 

FDE  -.0980  FRA  -.2160  FC3-3.2701 

BOE  .2976  BRA  .3167  0C3  1.1173 


DISTANCE  237.097 

-4.86  A7L  89.34  HCA  105.55  SMA  125.72 
-7.90  AZP  90.18  TAL  201.16  TAP  306.71 
27.85  ETS  320.46  ZAE  143.74  ETE  23.85 


ECC  .19303  INC  .6593  VI  30.185 
RCA  101.45  APO  149.98  V2  34.923 
ZAC  128.12  ETC  145.29  ClP  -20.12 


6.80  RAO  6567.6  VEL  11.726  PTH  2.07  VHP 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

2408.31 

-23.75 

54 .14 

226.82 

105.89 

2 

M 

42 

4563.79 

11 .50 

192.57 

223.71 

63.94 

16 

46 

11 

2133.83 

-24 . 79 

33.61 

226.48 

107.26 

3 

35 

13 

4313.50 

12.47 

173.66 

223.21 

62.61 

17 

59 

36 

1893.42 

-27.57 

M .28 

225.40 

111  .06 

4 

48 

2 

4126.68 

15.03 

158.01 

221.74 

58.93 

18 

56 

9 

6.040  CPA  33.20  RAP  35.80  ECC  1 .2652 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1808.3 

-21 .34 

46.29 

3963.8 

7.90 

105.73 

1533.8 

-22.19 

25.78 

3713.5 

8.70 

166.90 

1293.4 

-24.45 

6.50 

3526.7 

10.01 

151  .46 

BAU  .2407 
FAU  .06086 
BSP  3103 
FSP  -642 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  920.6  SGR  588.0  SG3 
RRT  .6169  RRF  -.7258  RTF 
SGB  1092.3  R23  -.1381  R13 
SGI  1007.1  SG2  423.0  THA 


ORBIT  DETERMINATION  ACCURACT 


220.7 

ST 

273.2 

SR 

353.9 

SS 

96.9 

-.7861 

CRT 

.8002 

CRS 

-.6347 

CST 

-.8581 

-.8322 

LSA 

432.2 

MSA 

M2. 8 

SSA 

46.1 

26.54 

ELI 

425.9 

EL2 

136.2 

AlF 

54  .05 

LAUNCH  CATE  FEB  9 1969 


flight  time  90.00 


ARRIVAL  CATE  MAT  10  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.60 

LAL 

.00 

LOL 

140 

.07 

VL 

27, 

,351 

gal 

RP 

108 

.55 

LAP 

.45 

LOP 

240 

.80 

VP 

37, 

.351 

GAP 

RC 

60. 

976 

GL 

3.27 

GP 

21 

.30 

ZAL 

13] 

i .95 

ZAP 

DISTANCE  243.742 

-4.91  A7L  89.53  HCA  108.73  SMA  126.37  ECC  .18798  INC  .4743  VI  30.185 
-7.21  A7P  90.15  TAL  202-17  TAP  310.90  RCA  102.62  APO  150.13  V2  34.911 
31.00  ETS  322.64  ZAE  143.29  ETE  26.83  ZAC  127.29  ETC  144.16  CLP  -23.07 


planetocentric  conic 
C3  15.649  VHL  3.956  CLA  6.19  RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

1 44  7 

2350.42 

-22.62 

50.27 

225.11 

107.51 

90.00 

15  M 40 

4600.44 

12.02 

195.18 

222.67 

64.53 

100.00 

3 0 24 

2070.57 

-23.62 

29.92 

224.75 

108.87 

100.00 

16  33  12 

4355.52 

13.77 

176.10 

222.19 

63.20 

11 0.00 

4 23  23 

1043.94 

-26.31 

10.98 

223.62 

112.65 

no.oo 

17  34  43 

4162.91 

16.30 

160.06 

220.77 

59.53 

6.08  RAD  6567,6  VEL  11.706  PTH  2.06  VHP  5.715 

INJ  TIME 

2 23  18 
16  31  37 

3 43  3 


DPA  34.77  RAP  35.28  ECC  1 .2576 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


differential  corrections 
TOE  '.1504  TRA  -.2667  TC3  I .0167  BAU  .2500 

ROE  -.2235  RRA  .1555  RC3  .6281  FAU  .06651 

FOE  -.1725  FRA  -.2648  FC3-3.6796  BSP  3224 

BOE  .2694  BRA  .3087  6C3  1 .1951  FSP  -726 

LAUNCH  OATE  FEB  9 1969 

HELIOCENTRIC  CONIC 

RL  147.60  LAL  -00  LOL  MO .07  VL  27.440 

RP  108.58  LAP  .26  LOP  251.96  VP  37.405 

RC  63.000  CL  1.97  GP  23.10  7AL  133.18 

PLANETOCENTRIC  CONIC 

C3  15.269  VHL  3.908  OlA  4.54  RAL  5.52 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 54  25  2292.89  -21.39 

90.00  15  0 1 4654.87  14.16 

100.00  3 17  53  2023.64  -22.37 

100.00  16  19  13  4399.34  15.10 

110.00  4 31  1 1794.76  -24.98 

110.00  17  22  35  4 200.98  17.60 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1319  TRA  -.2578  TC3  1 .0284  BAU  .2587 

ROE  -.2003  RRA  .1639  RC3  .7409  FAU  .07244 

FOE  -.2592  FRA  -.3119  FC3-4.1072  BSP  3308 

BOE  .2398  BRA  .3055  BC3  1.2675  FSP  -813 


MID-C 

SGT 

RRT 

SGB 

SGI 


4 54 
18  44 

_Y 

*919.5  SGR  634.8  SG3  254.6 

.6548  RRF  -.7767  RTF  -.7888 

1117.4  R23  -.1517  R13  -.8471 

1032.4  SG2  427.3  THA  29.97 


1750.4 

■20.01 

42.57 

4008.4 

9.29 

308.28 

1470  .6 

■20.03 

22.24 

3755.5 

10.07 

169.27 

1243.9 

-23.01 

3.38 

3562.9 

12.13 

153.43 

51 T DETERMINATION  ACCURACY 

240.2 

SR 

331  .1 

SS 

142.1 

r .7660 

CRS 

-.7490 

CST 

-.917 

l 410.3 

MSA 

144 .1 

SSA 

49. J 

l 391.1 

El2 

135.1 

AlF 

55.4 

GAL 

GAP 

7AP 


FLIGHT  TIME  92.00 
DISTANCE  250.365 

-4,95  A7L  89.72  HCA  1 11.91  SMA  126.96 

-6.55  ATP  90.11  TAL  203.11  TAP  315.02 

34.38  ETS  324.58  7AE  M2. 92  ETE  30.19 


ARRTVAL  CATE  MAV  1 2 1969 


ECC  .18356  INC  .2818  VI  30.185 
RCA  103.66  APO  150.27  V2  34.900 
7AC  126.18  ETC  143.13  ClP  -26.20 


RAO  6567,6  VEL  11.690  PTH  2.06  VHP  5.418 
INJ  LONG  INJ  RT  ASC  TNJ  A7MTH  INJ  TIME 


46.50 

197.93 

26.32 

176.68 

7.78 

162.24 


223.67 
221  .91 
223.30 
221.45 
222.13 
220.07 


109.01 

65.22 

110.36 

63.89 

114.13 

60.21 


2 32  37 

16  17  36 

3 51  37 

17  32  33 
5 0 56 

18  32  36 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  909.5  SGR  692.6  SG3  282.1 
RRT  .6838  RRF  -.8215  RTF  -.7855 
SGB  1M3.2  R23  -.1656  R13  -.8611 
SGI  1057.3  SG2  434.7  THA  34.01 


OPA  36.44  RAP 
PO  CST  TJM  INJ 

1692.9 

4054.9 
1 423.6 
3799.3 
1194.8 
3601  .0 

ORBIT  CETERMINA 
ST  22 5.7  SR 
CRT  .7165  CRS 
LSA  395.6  MSA 
ELI  352.8  EL2 


34 .45  ECC  I .251 3 
2 LAT  INJ  2 LONG 
38 .94 
190.96 
18 .79 
17j  .77 
.35 
155.53 


18.60 
10.70 
19.39 
I 1 .47 
23  .51 
13.50 


TION  ACCURACY 
303.0  SS  194.5 
.7943  CST  -.9261 
J46.1  SSA  52.6 
135.2  AUF  56.32 


1619 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  FEB  9 1969  FLIGHT  ir«  94.00  ARRIVAL  DATE  HA*  14  1969 

HELIOCENTRIC  CONIC  OJSTANCE  256.96? 

RL  147.60  LAL  .00  LOL  140.07  VL  27.517  GAL  -4.99  ATL  89.92  HCA  115.09  SMA  127.48  ECC  .17972  INC  .0797  VI  30.105 

RF  108.62  LAP  .07  LOP  255.16  VP  37.452  GAP  -5.92  A7P  90.03  TAL  203.96  TAP  319.05  RCA  104.57  APO  150.39  V2  34.889 

RC  65.076  GL  .58  GP  25.07  TAL  134.25  ZAP  37.99  ETS  326.38  7AE  142.57  E TE  33.97  2AC  124 .80  ETC  14 2.22  CLP  -29.53 

PLANETOCENTRIC  CONIC 

C3  14.959  VHL  3.868  OLA  2.84  RAL  5.11  R40  6567.6  V£L  11.677  PTH  2.05  VHP  5.152  OPA  38.18  RAP  33.29  ECC  1.2462 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 5 30 

2235.40 

-20.07 

42.80 

222.52 

110.41 

2 

42  45 

1635.4 

-17.11 

35.38 

90.00 

14  45  43 

4703.17 

15.52 

200.83 

221.42 

66.01 

16 

4 6 

4103.2 

12.15 

193.77 

100.00 

3 28  10 

1968.76 

-21 .02 

22.80 

222.12 

111.75 

4 

0 59 

J 368  .8 

-17.89 

15.41 

100.00 

16  5 44 

4445.04 

16.45 

181.40 

220.98 

64.68 

17 

19  49 

3845.0 

12.91 

174.40 

110.00 

4 39  27 

1745.64 

-23.58 

4.66 

220.91 

115.50 

5 

8 33 

1145.6 

-19.95 

357.39 

110.00 

17  10  56 

4240.92 

18.93 

j 64 ,57 

219.64 

60.99 

18 

21  37 

3640.9 

14.92 

157.75 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1142 

TRA  -.2522  TC3  1 .0207  BAU 

.2679 

SGT  889.9  SGR  763.0 

SC3  310.9 

ST 

204.4  SR 

268.4 

SS 

252.7 

ROE 

-.1730 

RRA  .1730  RC3  .8678  FAU 

.07860 

RRT  .7030  RRF  -.0599 

RTF  -.777* 

CRT 

.6416  CRS 

-.8054 

CST 

-.9117 

FOE 

-.3611 

FRA  -.3571  FC3-4.5487  BSP 

3400 

SGB  1172.2  R23  -.1746 

R13  -.8764 

LSA 

391 .2  MSA 

147.4 

SSA 

54.2 

0OE 

.2073 

BRA  -3059  0C3  1 .3397  FSP 

-907 

SGI  1084.3  SG2  445.3 

THA  38.80 

ELI 

308.6  CL2 

136.4 

ALF 

56.63 

LAUNCH 

DATE  FE8  9 1969 

FLIGHT  TIME  96.00 

ARRIVAL 

DATE 

MAY 

16  1969 

HELIOCENTRIC  CONIC  OISTANCE  263.534 

RL  147.60  LAL  .00  LOL  140.07  VL  27.585  GAL  -5.02  AZL  90.13  HCA  118.26  SMA  127.94  ECC  .17639  INC  .1297  VI  30.185 

RP  108.65  LAP  -.11  LOP  258.33  VP  37.491  GAP  -5.32  ATP  89.94  TAL  204.73  TAP  322.99  RCA  105.37  APO  150.50  V2  34.878 

RC  67.198  GL  -.93  CP  27.23  TAL  135.15  TAP  41.82  ETS  328.12  7AE  142.18  ETE  38.21  ZAC  123.14  ETC  141.47  CLP  -33.07 

PLAICTOCENTRJC  CONIC 


C3  14.712 

VHL 

3.836 

OLA  J.10 

RAL  4.00 

RAD  6567.6  VEL  11.666 

PTH  2.05 

VHP  4. 

916 

DPA 

i 40.01 

RAP 

31  .75 

ECC 

1 .2421 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  - fNJ  RT  ASC 

INJ  ATMTH 

I INJ  TIME 

PO 

CST  TJM 

INJ 

l 2 LAT 

INJ 

2 LONG 

90.00 

2 

17  31 

2177.58 

-10.65 

39.15 

221 .63 

111.70 

2 53 

49 

1577.6 

- 

15.54 

31  .06 

s 

90.00 

14 

31  49 

*4753.57 

16.89 

203.09 

221.22 

66.93 

15  51 

3 

4J53.6 

13.62 

196.74 

= 

100.00 

3 

39  22 

1913.55 

-19.59 

19.33 

221.23 

113.04 

4 11 

16 

1313.6 

- 

16.31 

12.00 

l 

100.00 

15 

S2  39 

4492.82 

17.82 

184.29 

220.79 

65.59 

17  7 

32 

J 892.8 

14.30 

177.19 

110.00 

4 

40  47 

1696.28 

-22.10 

1.59 

219.98 

116.77 

5 17 

4 

1096.3 

- 

10.33 

354.48 

110.00 

16 

59  44 

4282.86 

20.30 

167.06 

219.49 

61.89 

16  it 

6 

3602.9 

16.38 

160.13 

s 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TDE  -.0903 

TRA 

-.2506 

TC3  .9905 

BAU  .2781 

SGT 

059.7  SGR  847.0  SG3 

340.3 

ST 

106.2 

SR 

226.7 

SS 

316.6 

ROE  -.1407 

RRA 

.1023 

RC3  1 .0009  FAU  .00479 

RRT 

.7100  RRF  - 

.8914  RTF  - 

.7624 

CRT 

.5261 

CRS 

-.7072 

CST 

-.8808 

i 

FOE  -.4704 

FRA 

-.3968 

FC3-4.9096  BSP  3503 

see 

1206,8  R23  - 

.1760  R13  - 

.0930 

LSA 

4 02.2 

MSA 

146.9 

SSA 

54.1 

0OE  .1717 

BRA 

.3099 

BC3  1.4130 

FSP  -1003 

SGI 

11  IS. 9 SG2  . 

<59.5  THA 

44.40 

ELI 

250.4 

EL2 

139.0 

ALF 

55.32 

LAUNCH  DATE  FEB  9 1 969  FLIGHT  TIME  98.00-  ARRIVAL  OATE  MAT  18  1969 


HELIOCENTRIC  CONIC  DISTANCE  270.080 


RL  147,60 

lal 

.00 

LOL  140.07 

VL  27.643 

GAL  -5.04 

ATI  90.35 

HCA  121.43 

SMA 

128.33 

ECC  . 1 735 J 

INC 

.3539 

vi  30.185 

RP  100.60 

LAP 

-.30 

LOP  261  .50 

VP  37.524 

GAP  -4,74 

A7P  89.82 

TAL  205.41 

TAP 

326.84 

RCA  106.07 

APO 

150.60 

V2  34.867 

RC  69.360 

GL 

-2.56 

CP  29.58 

TAL  135.87 

ZAP  45.89  ETS  329-88 

TAE  141.69 

ETE 

42.93 

ZAC  121.18 

ETC 

140.92 

CLP  -36.83 

_ 

PLANETOCENTRIC  CONIC 

_ 

C3  14.522 

VHL 

3.811 

OLA  -.70  RAL  4.02 

RAO  6567.6 

VEL  U .658 

PTH  2.05 

VHP 

4.7)2 

DPA  41.9 0 RA> 

29.70 

ECC  1,2390 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INg 

1 TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

z 

90.00 

2 

30  37 

2118.91 

-17,14 

35.51 

221.03 

112.89 

3 

5 56 

1518.9 

- 

13,89 

28.34 

= 

90.00 

14 

18  14 

4806.46 

18.27 

207.16 

221.30 

67.98 

15 

38  21 

4206.5 

15.12 

199.90 

- 

100.00 

3 

51  38 

1857,57 

-18,06 

15.87 

220.61 

114.23 

4 

22  35 

1257,6 

- 

14,64 

8.75 

100,00 

15 

39  54 

4543.03 

19.20 

107.38 

220.89 

66.64 

16 

55  37 

3943.0 

15.88 

180.16 

_ 

110.00 

4 

59  7 

1646.30 

-20.54 

358.55 

219.33 

117.95 

5 

26  34 

1046.3 

- 

16.64 

351 .60 

110.00 

16 

40  54 

4327.07 

21.69 

169.73 

219.64 

62.91 

10 

1 . 1 

3727.1 

17.09 

162.67 

DIFFERENTIAL  CORRECTIONS  HID -COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0838 

TRA 

-.2515 

TC3 

.9392  BAU 

.2907 

SGT 

819.3  SGR 

946.6 

3G3 

370.0 

ST 

170.9 

SR 

177.6  SS 

387.6 

ROC 

-.10J6 

RRA 

.1918 

RC3 

1 .1650  FAU 

.09093 

RRT 

.7043  RRF 

-.9168 

RTF 

-.7398 

CRT 

.3297 

CRS 

-.7157  CST 

-.8344 

FDE 

-.6144 

FRA 

-.4311 

FC3- 

■5.4206  BSP 

3666 

SGB 

1251.9  R23 

-.1652 

R13 

-.9115 

LSA 

433.0 

MSA 

144.2  SSA 

52.1 

BOE 

.1317 

BRA 

.3163 

0C3 

1.4971  FSP 

-1105 

SGI 

1158.1  SG2 

475.4 

THA 

50.81 

ELI 

201  .J 

EL2 

142.5  ALF 

48,36 

LAUNCH  OATE  FES  9 1 969  FLIGHT  TIME  100.00  ARRIVAL  DATE  MAY  20  1969 

HELIOCENTRIC  CONIC  OJSTANCE  276.599 

RL  147.60  LAL  .00  LOL  140.07  VL  27,692  GAL  -5.06  AZL  90.59  HCA  124.60  SMA  128.67  ECC  .17103  INC  .5938  VI  30.185 

RP  108.72  LAP  -.49  LOP  264.67  VP  37.551  GAP  -4.18  ATP  89,66  TAL  205.98  TAP  330.58  RCA  106.67  APO  150.68  V?  34.858 

RC  71.560  GL  -4.32  OP  32.11  TAL  136.39  TAP  50.15  ETS  331  .73  7AC  141 .03  ETE  48.11  ZAC  118.93  ETC  140.60  CLP '-40-85 

PLANETOCENTRIC  CONIC 


C3  14.386 

VHU 

3.793  OLA  -2.57  RAL  4.94 

RAO  6567.6  VEL  11.652 

PTH  2.05 

VHP  4, 

-542 

OPA  43.04 

RAP 

27.34 

ECC 

1.2368 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

44  58 

2058.80 

-15.51 

31 .85 

220.72 

113.99 

3 19 

17 

1458.8 

12.14 

24.00 

90.00 

14 

4 49 

4862.39 

19.66 

210.67 

221 .68 

69.20 

15  25 

52 

4262.4 

16.66 

203.29 

100.00 

4 

5 6 

1$00,27 

-16.43 

12.40 

220.28 

115.33 

4 35 

7 

1200.3 

- 

12.88 

5.41 

100.00 

15 

27  22 

4596.15 

20.60 

190.70 

221 .29 

67.85 

16  43 

50 

3996.1 

17.4  2 

103.35 

110.00 

5 

10  36 

1595.25 

-18.88 

355.52 

218,9 6 

119.04 

5 37 

11 

995.3 

- 

14.06 

340.7J 

110.00 

16 

38  22 

4373.94 

23.12 

172.62 

220.00 

64.09 

17  51 

16 

3773.9 

19.44 

165.41 

DIFFERENTIAL  CORRECTIONS 

HIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TO  -.0750 

TRA 

-.2580 

TC3  .8562 

BAU  .3049 

SGT 

766.1  SGR  1059.5  SO 3 

397.5 

ST  164.0 

SR 

127.3 

SS 

461  .8 

ROE  -.0557 

RRA 

.1998 

RC3  1.3341 

FAU  .09643 

RRT 

.6764  RRF 

.9363  RTF  - 

.6988 

CRT  -.0235 

CRS 

-.4959 

CST 

-.7061 

FOE  -.7621 

FRA 

-.4507  FC3-5.8032  BSP  3826 

SGB 

1307.4  R23 

,145 J R13  - 

.9292 

LSA  404,0 

MSA 

140.7 

SSA 

40.5 

BOE  .0934 

BRA 

.3263 

BC3  1.5852  FSP  -1198 

SGI 

1210,6  SG2  493.8  THA 

58.00 

ELI  164.1 

El2 

127.2 

ALF 

177.37 

1620 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL.  4.  1968-69  | 


LAUNCH  date  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  MO. 07 

RP  108.74  LAP  - .67  LOP  £67 .84 

RC  73.792  GL  -6. £4  GP  34. 02 

PLANETOCENTRIC  CONIC 
C3  14.304  VHL  3.78£  OLA  -4.53 

LNCH  TIME  L-I  TIME 

3 0 49  1996. 5£ 

13  51  £4  49££.14 

4 £0  £ 1740.99 

15  14  5£  465£ .91 

5 £3  £4  1 54£ .61 

16  £7  59  44£4 .06 

DIFFERENTIAL  CORRECTIONS 

TOE  -.0706  TRA  -.£671  TC3  .7478 
ROE  -.0001  RRA  .£063  RC3  1.5147 
FOE  - .9£53  FRA  -.4577  FC3-6.|£6£ 
BOE  .0706  BRA  .3375  BC3,  1 .669£ 

LAUNCH  DATE  FEB  9 1969 


FLIGHT  TIME  10£.00 


ARRIVAL  CATE  MAV  22  1969 


DISTANCE  £83.091 

VL  27.734  GAL  -5.06  A7L  90.85  HCA  127.77  SMA  128.96  ICC  .16890  INC  .8525  Vl  30.185 

VP  37.573  GAP  -3.65  A7P  89. *8  TAL  206.45  TAP  334.21  RCA  107.18  APO  150.74  V2  54.848 

7AL  136.70  ZAP  54.60  ETS  333.74  7AE  140.11  ETE  53.68  ZAC  116.42  ETC  140.54  ClP  -45.12 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


RAL  5. £4 
INJ  LAT 
-13.75 
£1.06 
-14.67 
££.02 
-17.11 
24.57 

BAU  .3230 
FAU  .10122 
BSP  4069 
FSP  -1289 


RAO  6567.6  VEL  11.649  PTH 
INJ  LONG  INJ  RT  ASC 


£.04  VHP  4.409  OPA 


20.13 

£14.50 

0.00 

194.32 

352.46 

175.79 


220.71 

222.39 

220.25 

222.02 

210.89 

220.86 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

115.00 

3 34  6 

1396.5 

70.62 

15  13  26 

4322.1 

116.34 

4 49  3 

1141  .0 

69.25 

16  32  25 

4052.9 

120.05 

5 49  7 

942.6 

65.45 

17  41  43 

3824.1 

45.79  RAP 
INJ 

-10.27 
10.22 
-II .01 
19.00 
-12.99 
21.05 


24 .40  EC C 1 .2354 
£ LAT  INJ  2 LONG 


21 .10 
206.97 
2.00 
106.63 
345.70 
160.41 


MID-COURSE  EXECUTION  ACCURACV 
SGT  704.4  SGR  1107.9  SG3  422.6 
RRT  .6225  RRF  -.9513  RTF  -.6354 
SG0  1381.0  R23  -.1142  R13  -.9461 
SGI  1283.3  SG2  510.3  THA  65.65 

FLIGHT  TIME  lD4.00 


ST 

163.0 

SR 

100.1 

SS 

542.4 

CRT 

-.6653 

CRS 

.1701 

CST 

-.7455 

LSA 

556.8 

MSA 

137.5 

SSA 

43.5 

ELI 

178.7 

EL2 

68.2 

ALF 

153.64 

ARRIVAL  OATE  mat  24  1969 


HELIOCENTRIC  CONIC 
RL.  M7.60  LAL  .00 

La  140.07 

VL  27.768 

01STANCE  289.555 
GAL  -5.06  AZL  91.13  HCA  130.93 

SMA  129.20 

ECC  .16709 

INC  1.1342 

vi 

30.105 

RP  108.77  LAP  -.86 

LOP  £71 .01 

VP  37.590 

GAP  -3.14 

AZP  89.26 

TAL  206.81 

TAP  337.74 

RCA  107.61 

APd  150.79 

V£ 

34.839 

RC  76.053  GL  -8.33 

GP  37.67 

7AL  136.78 

ZAP  59.17 

ETS  335.90 

ZAE  138.07 

ETE  59.55 

ZAC  113.60 

ETC  140.77 

CLP 

-49.65 

PLANETOCENTRIC  CONIC 
C3  14.201  VHL  3.779 

DLA  -6.59 

RAL  5 . 74 

RAO  6567.6 

VEL  11.640 

PTH  2.04 

VHP  4.314 

OPA  47.72 

RAP  £0.94 

ECC 

1 .2350 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  £ LAT 

INJ 

2 LONG 

9d.OO  3 10  31 

1931 .18 

-11.84 

24.28 

221 .02 

115.91 

3 50  42 

1331 .2 

-8.£6 

17.43 

90.00  13  37  43 

4986.75 

£2.46 

210.72 

223.45 

72.28 

15  0 50 

4306.8 

19.83 

£11  .04 

100.00  4 36  43 

1670.91 

-12.76 

5.26 

220.55 

117.26 

5 4 42 

1078.9 

-9.01 

358.48 

100.00  15  2 1£ 

4714. £6 

23.44 

190.32 

223.10 

70.90 

16  20  46 

4114.3 

20 .6£ 

190.67 

110.00  5 37  46 

1407,73 

-15.21 

349.34 

219.14 

120.99 

6 2 34 

807.7 

-10.99 

34£.70 

110.00  16  17  30 

4470.20 

26.06 

179.29 

221.99 

67.05 

17  32  16 

3870.2 

22. 72 

17 J .73 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.0759  tra  -.2012  TC3  .6037  BAU  .3440 
ROE  .0647  RRA  .2063  RC3  1.6976  FAU  .10453 
FOE- 1.091 9 FRA  -.4409  FC3-6.3369  BSP  4335 
BOE  .0998  BRA  .3500  0C3  1.8018  FSP  -1356 


SGT  636.9  SGR  1325.5  SG3  441.7 
RRT  .5184  RRF  -.9625  RTF  -.5239 
SOB  1470.6  R23  -.0791  RJ3  -.9596 
SGI  1373.4  SG2  525.7  THA  73.53 


ST 

173.3 

SR 

14£.2 

SS 

623.9 

CRT 

-.9359 

CRS 

.7068 

CST 

-.7399 

LSA 

647.0 

MSA 

135.7 

SSA 

38.0 

ELI 

£20.6 

£l£ 

39.3 

alf 

141 .01 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  M0.07 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  70.340  GL  -10.62  GP  40.66 

PLANETOCENTRIC  CONIC 
C3  14.324  VHL  3.705  DlA  -0.79 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  3 30  27  1061.65 

90.00  13  23  20  5057.63 

100. 00  4 55  31  1613.04 

100.00  14  49  5 4701  .48 

110.00  5 54  1 1429.06 

110.00  16  7 5 4537.42 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0917  TRA  -.2980  TC3  .4206 

ROE  .1409  RRA  .£050  RC3  1 .0770 

FOE-1 .£599  FRA  -,40£1  FC3-6.4149 
BOE  .1681  BRA  .3617  0C3  1 .9£61 


FLIGHT  TIME  106.00 


ARRIVAL  DATE  MAT  26  1969 


DISTANCE  295. 99£ 

VL  £7.795  GAL  -5.05  A7L  91.44  HCA  134.09  SMA  129.39  ECC  .16555  INC  J.444J  VJ  30.105 

VP  37.603  GAP  -£.65  AZP  89.00  TAL  207.06  TAP  341.15  RCA  107.97  APO  150.01  V£  34.831 

7AL  136.60  7AP  63.02  ETS  330.51  7AE  137.26  ETE  65.60  7AC  MO. 74  ETC  141.30  CLP  -54,44 


RAL  6.46 
INJ  LAT 
-9.74 
23.85 
-10.60 
24.06 
-13.16 
27.57 

BAU  .3600 
FAU  .10614 
BSP  4667 
FSP  -1402 


RAO  6567.6  VEL  11.649  PTH 
INJ  LONG  INJ  RT  ASC 


2.05  VHP  4,260  OPA  49.61  RAP  16.95  ECC  1.2357 


20.25 

223.45 

1.40 

202.61 

346.12 

103.24 


221.70 

224.91 

221.21 

224.58 

219.75 

223.54 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  £ LONG 

116.72 

4 9 29 

1261 ,6 

-6.07 

13.49 

74.26 

14  47  46 

4457.6 

21  .46 

£15.59 

110.09 

5 22  24 

1013.0 

-6.84 

354.79 

72.85 

16  8 47 

4181  .5 

££.£8 

194.97 

121.84 

6 17  51 

829.9 

-8.85 

339.66 

68.94 

17  22  42 

3937.4 

£4.45 

175.45 

MID-COURSE  EXECUTION  ACCURACV 
SGT  577.0  SGR  1471.2  SG3  453.9 
RRT  .3395  RRF  -.9707  RTF  -.3396 
SGB  1500.3  R23  -.0431  R13  -.9698 
SGI  1406.2  SG2  537.3  THA  81 .27 


ORBIT  DETERMINATION  ACCURACV 


ST 

195.2 

SR 

237.0 

SS 

707.4 

CRT 

-.9096 

CRS 

.9449 

CST 

-.7693 

LSA 

758.5 

MSA 

135.4 

SSA 

3£.5 

ELI 

300.3 

EL£ 

64.0 

alf 

128.94 

LAUNCH  DATE  FEB  9 1969 


FLIGHT  TIME  108.00 


ARRIVAL  DATE  MAT  20  1969 


HELIOCENTRIC  CONIC 

.00  LOL  140.07 
277.34 
43.73 

PLANETOCENTRIC  CONIC 


R L 

147 

.60 

LAL 

.00 

RP 

108 

.02 

LAP 

-1 .21 

RC 

80.651 

GL 

-13.15 

01 STANCE  302.401 

VL  27.016  GAL  -5.03  A7L  91.79  HCA  137.25  SMA  129.54  ECC  .16425  INC  1.7009  Vl  30.105 

VP  37.611  GAP  -2.18  A7P  80.69  TAL  207.21  TAP  344.46  RCA  108.26  APO  150.81  V£  34.824 

7AL  136.14  7AP  60.47  ETS  341.37  7AE  135.27  ETE  71.60  7AC  107.66  ETC  142.14  ClP  -59.48 


C3  14.451 

VHL 

3.801 

DLA  -11.14 

RAL  7.40 

RAD  6567. 

6 VEL  11.655  PTH  2.05 

VHP  4, 

.251 

DPA  51.40 

RAP 

12.46 

ECC 

1 .2378 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90  .OP 

4 

1 13 

1706.46 

-7.41 

15.96 

222.00 

M 7.41 

4 31 

0 

1106.5 

-3.60 

9.26 

90. OC 

13 

0 13 

5136.73 

£5.20 

£28.85 

226.81 

76.64 

14  33 

49 

4536.7 

£3.11 

220.00 

100.00 

5 

16  58 

1542.08 

-8.38 

357,47 

222.20 

110.00 

5 42 

40 

942.1 

-4.47 

350.86 

100.00 

14 

35  9 

4056.33 

£6.27 

207.93 

226.52 

75.19 

15  56 

5 

4256.3 

23.98 

199.08 

110.00 

6 

12  32 

1368.00 

-10.91 

342.74 

220.75 

122.60 

6 35 

20 

760.1 

-6.54 

336.38 

110.00 

15 

56  5 

4603.10 

£9.09 

107.74 

225.55 

71.21 

17  12 

40 

4003.1 

£6.25 

179.71 

DIFFERENTIAL  CORRECTIONS 

MlO-OOURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1199 

TRA 

-.3150 

TC3  .2277 

BAU  .3981 

SGT 

544.0  SGR 

1623.6  SG3  450.5 

ST  231 . 9 

SR 

36£.0 

SS 

793.6 

ROE  .2311 

RRA 

.1955 

RC3  2.0480 

FAU  .10589 

RRT 

.0693  RRF 

-.9769  RTF  - 

.0650 

CRT  -.9010 

CRS 

.9822 

CST 

-.0201 

FOE-1 .4267 

FRA 

-.3443 

FC3-6.3430 

BSP  5099 

SGB 

1712.5  R23 

-.0104  R13  - 

.9769 

LSA  092.2 

MSA 

136.1 

SSA 

£7 .2 

BOE  .2604 

BRA 

.3707  0C3  2.0606 

FSP  -1429 

SGI 

1624.1  SC£ 

543.3  THA  80.50 

ELI  421.0 

EL£ 

86.5 

alf 

121  .41 

1621 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  FEB  9 19 69 


FLIGHT  Tit*  no.oo 


ARRIVAL  CATE  MAT  30  1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  ,00  LOL  140.07 

RP  108.64  LAP  -1 .39  LOP  280.50 

RC  82.981  CL  -15.95  CP  46.67 

planetocentric  CONIC 
C3  14.685  VHL  3.832  OLA  -13.69  RAL 


DISTANCE  308.783 

VL  27.831  CAL  -4.99  AZL  92.18  HCA  140.41  5HA  129.64  ECC  .16317  INC  2.1773  VI  30.185 

VP  37.616  CAP  -1,72  A ZP  88.32  TAL  207.25  TAP  347.66  RCA  108.49  APO  150.60  V2  34.816 

ZAL  135.37  ZAP  73.03  ETS  344.61  ZAE  132.89  ETE  77.69  ZAC  104.49  ETC  143.29  CLP  -64.73 


8.6 0 RAO  6567.6  VEL  11.665  PTH  2.05  VHP  4.290 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

4 27 

40 

1703.58 

-4.79 

11.28 

224.41 

117.94 

4 

56  4 

90.00 

12  51 

19 

5226.75 

26.47 

235.14 

229.24 

79.55 

14 

18  25 

100.00 

5 41 

49 

1464.37 

-5.80 

353.13 

223.85 

119.37 

6 

6 13 

100.00 

14  19 

51 

4941  .19 

27.61 

213.88 

228.99 

78.05 

15 

42  12 

no.oo 

6 33 

53 

1301.26 

-8.44 

339.14 

222.23 

123.25 

6 

55  35 

no.oo 

15  44 

16 

4677.07 

30.60 

192.97 

228.13 

73.96 

17 

2 13 

RL 

147.60 

LAL 

.00 

RP 

106.86 

LAP 

-1  .56 

RC 

85.328 

CL 

-19.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1666  TRA  -.3324  TC3  -.0003 
ROE  .3340  RRA  .1750  RC3  2.1688 
FOE- 1.5758  FRA  -.2602  FC3-6.0844 
BDE  .3733  BRA  .3756  6C3  2.1888 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 

140.07 
283.66 
50.05 

planetocentric  conic 

C3  15.067  VHL  3.882 
LNCH  AZHTH  LNCH  TIME 
90.00  4 59  4 

90.00  12  31  45 

100.00  6 11  e 

100.00  14  2 22 

no.oo  6 58  52 

110.00  15  31  8 

DIFFERENTIAL  CORRECTIONS 

TOE  -.2342  TRA  -.3454  TC3  -.2411 
ROE  .4537  RRA  .1438  RC3  2.2920 
FOE-1 .7083  FRA  -.1614  FC3-5.6551 
BOE  .5106  BRA.  .3742  0C3  2.3047 


BAU  .4297 
FAU  .10321 
BSP  5563 
FSP  -1417 


MID-COURSE  EXECUTION  ACCURACY 
SOT  568.9  SCR  1770.9  SC 3 452.7 
RRT  -.2606  RRF  -.9814  RTF  .2659 
SC6  1860.1  R23  .0174  R13  -.9813 

SCI  1777.8  SC2  547.1  THA  95.29 

FLIGHT  TIME  112.00 


OPA  53.07  RAP  7.50  ECC  1.2417 

P0  CST  TIM  INJ  2 LAT  INJ  2 L0NC 

1103.6  -1,03  4.63 

4626.7  24.76  226 .88 

864.4  -1 .85  346.58 

4341.2  25.68  205.61 

701.3  -4.01  332,86 

4077.1  28.10  184.66 

ORBIT  DETERMINATION  ACCURACY 
ST  292.6  SR  508.4  SS  876.0 

CRT  -.9197  CRS  .9933  CST  -.8755 

LSA  1044.9  MSA  138,2  SSA  22,5 

ELI  577.8  EL2  101. 1 AlF  118.86 

ARRIVAL  DATE  JUN  1 1969 


VL  27.841 
VP  37.617 
ZAL  134.23 


CAL 

CAP 

ZAP 


DISTANCE  315.137 

-4.95  AZL  92.62  HCA  143.57  SNA  129.71  ECC  .16227  INC  2.6210  Vl  30.185 

-1.29  A7P  87,89  TAL  207.19  TAP  350.75  RCA  108.67  APO  150.76  V2  34.010 

77.42  ETS  348,24  ZAE  130.14  ETE  83.51  ZAC  101.30  ETC  144.73  CLP  -70.17 


DLA  -16.46 

RAL  10.08 

RAO  6567.6 

VEL  11.681 

PTH  2.05 

VHP  4.383 

OPA  54.62 

RAP  2.14 

ECC  1.2480 

= 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1610.01 

-1.78 

6.04 

226.65 

118.27 

5 25  54 

1 010.0 

2.01 

359.41 

~ 

5331.80 

27.54 

242.63 

232.27 

83.16 

14  0 37 

4731 .8 

26.31 

234 .10 

1377.44 

-2.88 

348.33 

226.04 

119.77 

6 34  6 

777,4 

1 .10 

341 .81 

5039.58 

28.79 

220.95 

232.08 

81.59 

15  26  21 

4439.6 

27.33 

212.45 

- 

1227.92 

-5.68 

335.25 

224.30 

123.76 

7 19  20 

627.9 

-r.21 

329.03 

4761 .86 

32.03 

199.16 

231.39 

77.37 

16  50  29 

4161 .9 

29.96 

190.56 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  ,4642  SGT  661.3  SCR  1914.0  SG3  438.0 

FAU  .09842  RRT  -.5390  RRF  -.9849  RTF  .5446 

BSP  6113  SG0  2025.1  R23  .0396  R13  -.9842 

FSP  -1382  SCI  1949.9  SG2  546.7  THA  101 .46 


ORBIT  DETERMINATION  ACCURACY 


ST 

380.8 

SR 

675.1 

SS 

956.7 

- 

CRT 

-.9430 

CRS 

.9972 

CST 

-.9194 

= 

LSA 

1223.0 

MSA 

140.7 

SSA 

18.5 

ELI 

767.0 

EL2 

111.5 

alf 

118.67 

AUNCH  DATE  FEB  9 1969 

FLIGHT  TIME  114.00 

ARRIVAL  date 

JUN  3 1969 



heliocentric  conic 

DISTANCE  321.465 

- 

RL  147.60 

LAL  .00 

LOL  140.07 

VL 

27.846 

CAL 

-4.90 

AZL  93.14 

HCA  146.72 

SMA 

129.75 

ECC  .16154 

INC 

3.1361 

Vl  30.105 



RP  108.88 

LAP  -1.72 

LOP  286.83 

VP 

37.616 

CAP 

-.87 

A7P  87.38 

TAL  207.03 

TAP 

353.74 

RCA  108.79 

APO 

150.71 

V2  34.004 

RC  87.691 

CL  -22.56 

GP  53.26 

ZAL 

132,70 

ZAP 

81.54 

ETS  352.28 

ZAE  127.07 

ETE 

89.09 

ZAC  98.14 

ETC 

146.43 

CLP  -75.76 

PLANETOCENTRIC  CONK 

_ 

C3  15.656 

VHL  3.957 

DLA  -19,50 

RAL 

11  .90 

RAO  6567,6 

VEL  11.706 

PTH  2.06 

VHP 

4, 

.536 

OPA  56.04 

RAP 

356.43 

ECC  1 .2577 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

90.00 

5 37  34 

1500.40 

1 .76 

359 

1.93 

229.73 

118.27 

6 

2 

35 

900.4 

5.52 

353.27 

90.00 

12  7 44 

5458.65 

28.23 

251 

,85 

236.00 

87,72 

13 

38 

43 

4056.6 

27.62 

243.23 

1 00.00 

6 46  42 

1277.32 

.51 

342.84 

229.04 

119.89 

7 

7 

59 

677.3 

4.48 

336.30 

_ 

100.00 

13  41  18 

5156.96 

29.65 

229 

>.56 

235.91 

66.04 

15 

7 

15 

4557.0 

20.79 

220.87 

no.oo 

7 28  37 

IJJY.99 

-2,57 

330 

.96 

227.12 

124.10 

7 

47 

43 

546.0 

1 .92 

324.75 

no.oo 

15  15  52 

4861 .06 

33.26 

206 

.63 

235.45 

61 .63 

16 

36 

53 

4261 .1 

31  .75 

197.73 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.3301 

TRA  -.3521 

TC3  -.4856 

BAU 

.4990 

SCT  817.7  SCfi  2039.6  SG3  4J2.9 

ST  504.9 

SR 

855.4 

SS  1028.6 

ROE  .5887 

RRA  .0966 

RC3  2.3339 

FAU 

.09132 

RRT 

,7180  RRF 

,9874  RTF  . 

■ 7231 

CRT  -.9616 

CRS 

.9988 

CST  -.9493 

FOE-1 .8096 

FRA  -.0457 

FC3-5.0495 

BSP 

6663 

SCO  2197.4  R23  < 

,0578  R13 

.9859 

LSA  J422.6 

MSA 

1 44.1 

SSA  15.0 

- 

BOE  .6749 

BRA  .3651 

0C3  2.3839 

FSP 

-1307 

SCI  2126.7  SC2  545.4  THA  107,22 

ELI  906.0 

EL2 

120.2 

ALF  120.07 

LAUNCH  OATE  FEB  9 1 969  FLIGHT  TIME  116.00  ARRIVAL  CATE  JUN  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  327.765 


RL  147.60 

LAL 

.00 

La  140.07 

VL 

27.847 

CAL  -4.04 

AZL  93.75  HCA  1*9.86 

SMA 

129.76  ECC 

.16095 

INC 

3.7452 

VJ  30.185 

RP  108.90 

LAP 

-1.88 

LOP  289.99 

VP 

37.612 

CAP  -.47 

ATP  86.76 

TAL  206.77 

TAP 

356.64 

RCA 

100.87 

APO 

150.64 

V2  34.799 

RC  90.065 

GL 

-26.46 

CP  56.51 

ZAL 

130.71 

ZAP  05.29 

ETS  356.72 

ZAE  12?. 71 

ETE 

94.41 

ZAC 

95.04 

ETC 

148.39 

CLP  -81 .44 

planetocentric  CONIC 

C3  16.551 

VHL 

4.068 

OLA  -22.84 

RAL 

14.11 

RAO  6567.7 

VEL  1 1.745 

PTH  2.07 

VHP 

4, 

,767 

OPA 

57.37 

RAP 

350.41 

ECC  1 .2724 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

27  35 

1363.39 

6.14 

352.25 

234 .01 

117.70 

6 

50 

18 

763.4 

9.80 

345.40 

90.00 

11 

35  22 

56 2Q.96 

28.10 

263.71 

240.42 

93.66 

13 

9 

2 

5021.0 

28.31 

255-05 

100.00 

7 

31  46 

1156.24 

4,60 

336.18 

233.17 

119.57 

7 

51 

2 

556.2 

8,51 

329.57 

100.00 

33 

13  52 

5303,34 

29.85 

240.43 

240.51 

91.76 

14 

42 

15 

4703.3 

29.77 

231 .63 

no.oo 

8 

4 57 

1052.10 

1.02 

326.06 

230.94 

124.17 

8 

22 

29 

452.2 

5.49 

319.84 

no.oo 

14 

57  10 

4980.17 

34.07 

215.04 

240.46 

87.02 

16 

20 

10 

4380.2 

33.28 

206.68 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4608 

TRA 

-.3466 

TC3  -.7131 

BAU 

.5332 

SCT  1019.0  SCR  2145.7  $G3  379.7 

ST 

668.3 

SR 

1047.3 

SS  1090.9 

ROE  .7425 

RRA 

.0318 

RC3  2,3020 

FAU 

.082 39 

RRT 

,8192  RRF 

.9894  RTF  , 

.8240 

CRT 

-.9742  CRS 

.9995 

CST  -.9680 

FOE-J .8792 

FRA 

.0767 

FC3-4.3098 

BSP 

7238 

SC6  2375.4  R23  , 

.0726  R1J 

,9870 

LSA 

1646.7 

MSA 

147.8 

SSA  12.0 

60E  .8739 

BRA 

.3481 

BC3  2.4099 

FSP 

-1204 

SCI  2312.7  SC2  542.2  THA  112.57 

ELI 

1235.8 

El2 

127.8 

ALF  122.25 

1622 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  100.91  LAP  -2.03  LOP  293.15 

RC  92.449  OL  -30.01  CP  59.04 

PLANE TOCENTRIC  CONIC 


90.00  7 43  22 

90.00  10  40  59 

100.00  0 34  31 

100.00  12  32  32 

110.00  0 51  12 

110.00  14  32  20 

DIFFERENTIAL  CORRECTIONS 
TDE  - .6369  TRA  -.3226  TC3  -.9014 

RDE  .9200  RRA  -.0519  RC3  2.1065 

FOE-1 .9179  FRA  .1954  FC3-3.4911 

BOE  1.1190  BRA  .3267  BC3  2.3650 

LAUNCH  DATE  FEB  9 196 9 


FLIGHT  TIME  110.00 


ARRIVAL  DATE  JUN  7 1969 


VL  27.043 
VP  37.605 
ZAL  120.22 


GAL 

GAP 

ZAP 


DISTANCE  334.037 

-4.77  AZL  94,40  HCA  153.01  SMA  129.73  ECC  .16049  INC  4.4016  VI  30.105 

-.00  AZP  86.00  TAL  206.42  TAP  359.43  RCA  100.91  APO  150.55  V2  34.795 

00.59  ETS  1.57  7AE  120.00  ETE  99.40  ZAC  92.03  ETC  150.59  ClP  -67.20 


OLA  -26.50 

RAL  16.79 

RAD  6567.7 

VEL  i 1.602 

PTH  2.09 

VHP 

5.086 

OPA  58.62 

RAP  344.05 

ECC  1.2948 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1157.54 

12.46 

340.42 

240.33 

115.64 

8 

2 40 

557.5 

15.01 

333.35 

5063.36 

25.82 

281 .05 

245.14 

102.04 

12 

10  43 

5263.4 

27.23 

272.66 

992.30 

10.02 

327.03 

239.06 

118.31 

0 

51  3 

392.4 

13.7? 

320.20 

5503.75 

28.51 

255.16 

245,71 

99.38 

14 

4 16 

4903.8 

29.51 

246.50 

939.99 

5.29 

320.19 

236.19 

123.82 

9 

‘6  52 

340  J 

9.70 

313.87 

5126.91 

33.99 

227.44 

246.46 

93,88 

15 

57  49 

4528.9 

34.15 

218.20 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.5664 

SGT  1250.5  SGR  2232.3  SG3 

340.0 

ST 

074.9  SR 

1246.9 

SS 

1142.1 

FAU 

.07224 

RRT  -.0769  RRF 

-.9910  RTF 

.0817 

CRT 

-.9024  CRS 

.9990 

CST 

-.9796 

BSP 

7054 

SGB  2550.7  R23 

.0039  R13 

-.9870 

LSA 

1897.9  MSA 

151  .1 

SSA 

9.6 

FSP 

-1085 

SGI  2501.8  SG2 

536.4  THA 

117.53 

ELI 

1517.3  EL2 

134.3 

alf 

124.89 

flight  time 

120.00 

ARRIVAL 

DATE 

JUN 

9 1969 

HELIOCENTRIC  CONIC 


RL 

147, 

.60 

LAL 

.00 

LOL 

140 

.07 

VL 

27.036 

GAL 

RP 

106 

.92 

LAP 

-2 

.18 

LOP 

296, 

.31 

VP 

37,596 

GAP 

RC 

94 .040 

GL 

-35 

.66 

GP 

63, 

.28 

ZAL 

125.19 

ZAP 

DISTANCE  340.201 

-4.69  AZt  95.40  HCA  156.15  SMA  129.6 0 

.29  AZP  05.06  TAL  205.90  TAP  2.13 

91.37  ETS  6.87  ZAE  116.20  ETE  104.39 


ECC  .16015  INC  5.3956  VI  30.165 
RCA  108.91  APO  150.45  V2  34.791 
ZAC  09.11  ETC  153.09  ClP  -93.06 


plane tocentric  conic 


C3  20 .022 

VHL 

4.475 

OLA  -30.40 

RAL  20.06 

RAO  6567.0  VEL  11.891 

PTH  2.11 

VHP  5.523 

OPA 

59.81 

RAP 

337.26 

ECC  1,3295 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

78.21 

7 

50  25 

1197.00 

21.04 

347.30 

249.23 

112.58 

8 10  23 

597.9 

23.92 

339.72 

101.79 

11 

0 2 

5675.44 

21  .06 

200.32 

249.23 

112.56 

12  37  57 

5275.4 

23.93 

272.65 

70.21 

7 

50  25 

1197.00 

21  .04 

347.38 

249.23 

112.58 

0 10  23 

597.9 

23.92 

3-39.72 

101 .79 

11 

0 2 

5875.44 

21.06 

280.32 

249.23 

112.56 

12  37  57 

5275.4 

23.93 

272.65 

110.00 

9 

55  20 

790.58 

10.87 

312.22 

243.71 

122.61 

10  8 '38 

190.6 

15.10 

305.67 

110.00 

13 

54  10 

5330.73 

31  .99 

24 2.62 

253.11 

202.75 

15  23  1 

4730.7 

33.41 

233.80 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8740 

TRA 

-.2706 

TC3-1 .0260 

BAU  .5948 

SGT 

1503.1  SGR  2206.9  SG3  297.1 

ST 

1126.9 

SR 

1430.2 

SS  1174.0 

ROE  1.1210 

RRA 

-.1617 

RC3  1.9711 

FAU  .06106 

RRT 

-.9108  RRF  - 

.9923  RTF 

.9162 

CRT 

-.9876 

CRS 

1 .0000 

CST  -.9867 

FOE-1 .9175 

FRA 

.3092 

FC3-2.6402 

BSP  0440 

SGB  2736.6  R23 

.0929  R13  - 

.9684 

LSA 

2166.3 

MSA 

1 53.9 

SSA  7.6 

BOE  1 .4219 

BRA 

.3152 

0C3  2.2222 

FSP  -947 

SGI 

2605.1  SG2 

528.4  THA  122.31 

ELI 

1821  .8 

EL2 

139.0 

'alf  120.00 

LAUNCH  CATE  FEB  9 1969 


FLIGHT  TIME  122.00 


ARRIVAL  date  JUN  II  1969 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOL  140.07  VL  27.026  GAL 
RP  108.93  LAP  -2.32  LOP  299.47  VP  37.506  GAP 
RC  97.236  GL  -40.99  GP  66.93  ZAl  121.50  ZAP 


OISTANCE  346.495 

-4.59  AZL  96.57  HCA  159.28  SMA  129.61  ECC  ,15991  INC  6.5677  VI  30-185 

.65  AZP  03,05  TAL  205.46  TAP  4.73  RCA  108.88  APO  150.33  V2  34.708 

93.56  ETS  12.73  ZAE  112.04  ETE  109.32  ZAC  06.25  ETC  156.02  ClP  -99.11 


C3  23.309 

VHL 

4 .836 

CLA  -34.73 

RAL  24.06 

RAO  6567.9  VEL  12.032 

PTH  2.15 

VHP  6. 

126 

OPA  60.96 

RAP 

329.82 

ECC  1.3849 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.00 

7 

5 34 

1424.40 

22.64 

5.50  257.05 

117.07 

7 29 

19 

024.4 

26.08 

357.99 

1 1 1 .00 

12 

16  46 

5723.91 

22.66 

269.53  257.06 

117.06 

13  52 

10 

5123.9 

26.10 

262.02 

69.00 

7 

5 34 

1424.40 

22.64 

5.50  257.05 

117.07 

7 29 

19 

824.4 

26.08 

357.99 

M 1 .00 

12 

16  46 

5723.91 

22.66 

269.53  257.06 

117.06 

13  52 

10 

5123.9 

26.10 

262.02 

69.00 

7 

5 34 

1424.40 

22.64 

5.50  257.05 

117.07 

7 29 

19 

024  .4 

26.08 

357.99 

111  .00 

12 

16  46 

5723.91 

22.66 

269.53  257.06 

117.06 

13  52 

10 

5123.9 

26.10 

262.02 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2009 

TRA 

-.1764 

TC3-1 .0649 

BAU  .6177 

SGT  1 774.7  SGR  2310.7  SG3  251.7 

ST  1425.1 

SR 

1606.7 

SS  1165.2 

RDE  1 .3512 

RRA 

-.2996 

RC3  1.6640 

FAU  .04965 

RRT  -.9328  RRF  - 

.9935  RTF 

.9394 

CRT  '.9910 

CRS 

1 .0000 

CST  -.9913 

FDE-i .8835 

FRA 

.4076 

FC3-1 .8379 

BSP  9052 

SGB  2913.6  R23 

.0905  R13  - 

.9892 

LSA  2440.1 

MSA 

155.0 

SSA  5 . 9 

BOE  1 .8077 

BRA 

.3477 

BC3  1.9756 

FSP  -805 

SGI  2867.7  SG2 

515.3  THA  127.01 

ELI  2142.9 

EL2 

143.3 

ALF  J31  .54 

LAUNCH  DATE  FEB  9 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  124.00 
DISTANCE  352.676 


RL  147,60 

LAL 

.00 

La  140.07 

VL  27.812 

GAL  -4.49 

AZL  96. J3 

RP  108.94 

LAP 

-2.45 

LOP  302.63 

VP  37.573 

GAP  1.00 

AZP  82.24 

RC  99.636 

CL 

-46,73 

GP  70,89 

ZAL  117.41 

ZAP  95.00 

ETS  19.46 

PLANE TOCENTRIC  CONIC 

C3  29.031 

VHL 

5.300 

OLA  -39.11 

RAL  28.96 

RAO  6560.2 

VEL  12.264 

LNCH  A7M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

61  .82 

6 

47  16 

1589.47 

23.32 

19.27 

266.92 

110.18 

13 

14  12 

5665.75 

23.33 

265.25 

266.93 

61  .82 

6 

47  16 

1509.47 

23.32 

19.27 

266.92 

116.18 

13 

14  12 

5665.75 

23.33 

265.25 

266.93 

61  .82 

6 

47  16 

1589.47 

23.32 

19.27 

266.92 

118.10 

13 

14  12 

5665.75 

23.33 

265.25 

266.93 

PTH  2.21 
INJ  AZMTH 

122.33 

122.32 

122.33 

122.32 

122.33 

122.32 


7.24 


VHP  6.977 
INJ  TIME 
7 13  46 
14  40  30 
7 13  46 
14  40  30 
7 13  46 
14  40  30 


DIFFERENTIAL  CORRECTIONS 
TOE-1 .6603  TRA  -.0110  TC3-1 .0009  BAU  .6201 

ROE  1.5990  RRA  -.4769  RC3  1.2710  FAU  .03824 

FDE-1.0115  FRA  .4931  FC3-1 .1405  BSP  9589 

BOE  2.3057  BRA  .4770  BC3  1.6104  FSP  -656 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2069.0  SGR  2200.2  SG3  205.9 
RRT  -.9479  RRF  -.9944  RTF  .9567 
SG6  3079.0  R23  .1008  R13  -.9903 

SGI  3039.0  5G2  494.6  THA  132.07 


ARRIVAL  DATE  JUN  13  1969 


ECC  .15976  INC  0.1349  VI  30.185 

RCA  100.82  APO  150.20  V2  34.786 

ZAC  83.37  ETC  159.74  ClP-105.69 

CPA  62.00  RAP  321.42  ECC  J.4778 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

969.5  27.41  12.08 

5065.7  27.42  250.06 

909-5  27.41  12.08 

5065.7  27.42  258.06 

909.5  27.41  12.06 

5065.7  27.42  250.06 

CRB  IT  DETERMINATION  ACCURACY 
ST  1765.9  SR  1713.0  3S  1167.9 

CRT  -.9931  CRS  .9999  CST  -.9942 

LSA  2719.0  MSA  153.7  SSA  4.5 

ELI  2456.0  EL2  J44.3  ALF  135.06 


1623 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FE6  9 1969 


FtlOHT  TIME  126.00 


ARRIVAL  CATE  JUN  15  1969 


HELIOCENTRIC  CONIC 

RL  U7.60  LAL  .00  LOL  MO. 07  Vl  27.796  CAL 

RP  106.94  LAP  -2.58  LOP  305.80  VP  37.560  CAP 

RC  102.036  CL  -52.70  CP  75.28  7AL  112.77  ZAP 

planetocentric  CONIC 


DISTANCE  356.817 

-4.37  AZL  100.35  HCA  165.50  SHA  129.39  ECC  .15968  INC10.3497  Vl  30.185 

1.32  AZP  79.97,  TAL  204.13  TAP  9.63  RCA  108.73  APO  150.06  V2  34.764 

95.90  ETS  27,93  ZAE  102.57  ETE  121.41  ZAC  80.37  ETC  165.21  ClP-133.84 


C3  59.184 

VHL 

6.260 

DLA  -43.34 

RAL  34.95 

RAD  6568.5  VEL  12.671 

PTH  2.30 

VHP  8, 

.228 

OPA 

62.75 

RAP 

311 .58 

ECC  1 ,6449 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.71 

6 

44  28 

1 739 ,08 

22.40 

31.47 

279.04 

128.12 

7 13 

27 

1139.1 

27.18 

24  .81 

124.29 

14 

4 48 

5667.27 

22.41 

264.68 

279.05 

128.12 

15  39 

16 

5067.3 

27.19 

258.02 

55.71 

6 

44  28 

1739.08 

22.40 

31.47 

279.04 

128.12 

7 13 

27 

1139.1 

27.18 

24  .81 

124.29 

M 

4 48 

5667.27 

22.41 

264.68 

279.05 

128.12 

15  39 

16 

5067.3 

27.19 

258.02 

55.71 

6 

44  26 

1739.08 

22.40 

31.47 

279.04 

128.12 

7 13 

27 

1139.1 

27.18 

24  .81 

124.29 

14 

4 48 

5667.27 

22.41 

264.68 

279.05 

128.12 

15  39 

16 

5067.3 

27.19 

258.02 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

FOE-2. 34 52 

TRA 

.2840 

TC3  -.8365 

0AU  .6189 

SCT  2415.0  SCR  2156,2  SC3  162.5 

ST 

2M9. 5 

SR 

1694.8 

SS  1125.0 

ROE  1.8292 

RRA 

-.6904 

RC3  .8343 

FAU  .02751 

RRT 

-.9599  RRF  - 

,9948  RTF 

.9720 

CRT 

-.9945 

CRS 

.9998 

CST  -.9964 

FOE- I .7130 

FRA 

.5621 

FC3  -.6078 

BSP  10135 

see 

3237.5  R23 

.0968  R13  - 

.9920 

LSA 

2955.8 

MSA 

146.6 

S5A  3.3 

BOE  2.9742 

BRA 

.7465 

0C3  1.1815 

FSP  -518 

SCI 

3205.3  SC2  455.5  THA  138.37 

Eli 

2733.7  £L2 

139.1 

ALF  Ml. 7 8 

LAUNCH  DATE  FEB  9 1969 


FLIGHT  TIME  128.00 


ARRTVAL  OATE  JUN  1 1 1969 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  La  MO. 07  VL  27.776  CAL 

RP  106.95  LAP  -2.7 0 LOP  308.96  VP  37.545  CAP 

RC  104.441  CL  -58.47  CP  80.20  ZAL  107.79  ZAP 

planetocentric  conic 


DISTANCE  364.904 

-4.24  AZL  103,73  HCA  168.57  SMA  129.26  ECC  .15965  INC13.7303  VI  30.185 

1.63  AZP  76.53  TAL  203.33  TAP  11.90  RCA  108.62  APO  M9.90  V2  34.783 

95.96  ETS  41.07  ZAE  96.88  ETE  132.62  ZAC  77.01  ETC  175.50  ClP-127.60 


C3  59.502 

VHL  7.7M 

DLA  -46.93 

RAL  42.10 

RAD  6569.1 

VEL  13.44$ 

PTH  2.46 

VHP  10.196 

DPA  62.64 

RAP  299.78 

ECC  1 .9792 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2"  LAT 

INJ  2 LONG 

; 

50.87 

6 54  44 

1890.72 

19.12 

42.40 

293.16 

133772 

7 26  14 

1290. 7 

24,53 

36.47 

- 

129.13 

14  51  34 

5724.04 

19.13 

266.87 

293.19 

133.71 

16  26  56 

5124.0 

24.55 

260.93 

50.87 

6 54  44 

1890.72 

19.12 

4 2.40 

295.16 

133.72 

7 26  M 

1290.7 

24.53 

36.47 

129.13 

14  51  34 

5724,04 

19.13 

266.87 

29 3.19 

133.7J 

16  26  56 

5124.0 

24.55 

260.93 

50.87 

6 54  44 

1890.72 

19.12 

42.40 

293.18 

133.72 

7 26  14 

1290.7 

24.53 

36.47 

- 

129.13 

14  51  34 

5724.04 

19.13 

266.87 

293.19 

133.71 

16  26  56 

5124.0 

24.55 

260.93 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 3. 4 626  TRA 

.8688 

TC3 

-.5874 

Bau 

.5634 

set  2686.0  sat  1757.3  SC3  123.3 

ST 

2567.6 

SR 

1370.5 

SS 

1063.4 

z 

ROE  1.6056  RRA 

-.8822  RC3 

.3956 

FAU 

.01750 

RRT  -.9673  RRF  -.9927  RTF  , 

.9660 

CRT 

-.9946 

CRS 

.9992 

CST 

-.9981 

FOE-1 .6010  FRA 

.6291 

FC3 

-.2546 

BSP 

10551 

SOB  3376.9  R23  .0657  R13  -, 

.994 2 

LSA 

3112.6 

MSA 

129.3 

SSA 

2.4 

BOE  3.9042  BRA 

1.2561 

BC3 

.7082 

FSP 

-390 

SCI  3357,1  SG2  363.4  THA  149.05 

ELI 

2925.5 

El2 

123.3 

ALF 

152.16 

LAUNCH  DATE  FEB 

9 1969 

FLIGHT  TIME  130.00 

ARRIVAL 

CATE 

JUN 

19  1969 

HELIOCENTRIC  CONIC 

OISTANCE  370.901 

RL  M7.60  LAL 

.00 

La 

MO. 07 

VL 

27.755 

CAL 

-4.06  AZL  109.51  HCA  171.57 

SMA  129.1! 

ECC 

.15961 

INC19.5128 

Vl 

30.185 

_ 

RP  108.95  LAP 

-2,81 

LOP 

312.12 

VP 

37.529 

CAP 

1.91  A7P  70.66  TAL  202. 39 

TAP  13.96 

RCA 

106.50 

APO 

M9.72 

V2 

34 .783 

= 

RC  106.844  Cl 

-63.15 

CP 

84 .67 

ZAL 

102.70 

ZAP 

95.26  ETS  71.69  ZAE  89.87 

ETE  161 .25 

ZAC 

72.76 

ETC 

203.72 

CLP- 

■171  .87 

1 

planetocentric  conic 

C3  107.420  VHL 

10.364 

DLA 

-48.97 

RAL 

50.02 

RAO  657P.1  VEL  15.125  PTH  2.72 

VHP  13.641 

OPA 

61  .43 

RAP 

265.61 

ECC 

2.7679 

- 

LNCH  AZMTH  LNCH  TIME 

L- 

I TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

48.22  7 

17  12 

2047.85 

13.09 

5] 

1.26  308.33  137.63 

7 51  20 

1447.9 

18.93 

45.99 

131 ,76 

46.22 
J31 .78 

48.22 
131 .78 


15  32  16 
7 17  12 
15  32  16 
7 17  12 
15  32  16 


5836.25 
2047.65 

5636.25 
2047.85 

5836.25 


13.10 

13.09 

13.10 

13.09 

13.10 


271 .35 
51  .26 
271.35 
51.26 
271.35 


308.35 

308.33 

308.35 

306.33 

508.35 


137.62 

137.63 

137.62 

137.63 
137.62 


17 

7 

17 

7 

17 


9 32 
51  20 
9 32 
51  20 
9 32 


5236.2 

1447.9 
5236.2 

1447.9 
5236.2 


16.94 

18.93 

16.94 

18.93 

18.94 


266.08 

45.99 

266.08 

45.99 

266.08 


DIFFERENTIAL  CORRECTIONS 
TOE-5.3118  TRA  2.1161 
ROE  -.1670  RRA  -.3790  RC3 
FOE -1.5296  FRA  .1 
BOE  5.3M5  8RA  2.1A96  BC3 


MIO-COURSE  EXECUTION  A CCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2731 

BAU 

.3961 

SCT 

3481 .2  SCR 

341.7  SG3 

90.6 

ST 

2984.0 

SR 

133.0 

SS 

1019.7 

RC3 

.0385 

FAU 

.00602 

RRT 

-.2663  RRF 

-.3548  RTF 

.9962 

CRT 

.5537 

CRS 

-.5257 

CST 

-.9994 

FC3 

-.0646 

BSP 

10999 

see 

3496.0  R23 

.0679  R13 

-.9964 

LSA 

3154.9 

MSA 

115.5 

SSA 

1 .8 

BC  3 

.2758 

FSP 

- 289 

SCI 

3462.6  SG2 

327.1  THA 

178.36 

Eli 

2985.7 

EL2 

110.7 

ALF 

I .4 2 

LAUNCH  OATE  F£0  9 1969 


flight  twc  132.00 


ARRIVAL  DATE  JUN  21  1969 


HELIOCENTRIC  CONIC 

RL  . 147,60  LAL  .00  La  140.07  VL  27.731  CAL 
RP  108.94  LAP  -2.91  LOP  315.28  VP  37.512  CAP 
RC  109.246  CL  -64.37  CP  79.94  ZAL  97.85  ZAP 
PLANETOCENTRIC  CONIC 


DISTANCE  376.693 

-3.88  AZL  121.32  HCA  174.40  SMA  128.95  ECC  .15940  INC31.3248  Vl  30.185 

2.13  AZP  58.80  TAL  201.21  TAP  15.62  RCA  106.59  APO  M9.50  V2  34.784 

93,91  ETS  137.90  ZAE  79.80  ETE  225.51  ZAC  66.19  ETC  268.71  ClP  112.98 


C3  254.536 

VHL  15.954 

OLA  -47.46 

RAL  57.01 

RAD  6573.5 

VEL  19.387 

PTH  3.10 

VHP  20.711 

OPA  56.42 

RAP  269.19 

ECC  5.1890 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

50.17 

7 51  43 

2179.46 

5.45 

55.70 

321.97 

137.22 

6 28  2 

1579.5 

1 1.20 

50.59 

129.83 

15  53  30 

712,38 

5.46 

301.06 

321.99 

137.22 

16  5 22 

112.4 

11.30 

295.96 

50.17 

7 51  43 

2179.46 

5.45 

55.70 

321.97 

137,22 

6 28  2 

1579.5 

11.28 

50.59 

129.83 

35  53  30 

712.38 

5.46 

301.08 

321 .99 

137.22 

16  5 22 

112.4 

11.30 

295.96 

50.17 

7 51  43 

2179.46 

5.45 

55.70 

321.97 

137.22 

6 26  2 

1579.5 

11.28 

50.59 

129.83 

15  53  30 

712.38 

5,46 

301.08 

321.99 

137.22 

16  5 22 

112.4 

11.30 

295 . 96 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1.4305 

TRA 

2.3789  TC3 

-.0096 

BAU  .2204 

SCT 

1364.5 

SCR  3276.6  SC3 

67.6 

ST 

636.5 

SR 

2790.2 

SS 

1082.8 

ROE-7.6245 

RRA 

3.3660  RC3 

.0641 

FAU- .00*53 

RRT 

.6166 

RRF 

.9696  RTF 

.6921 

CRT 

.9036 

CRS 

-.9979 

CST 

-.9298 

FOE-1 .6288 

FRA 

.9723  FC3 

.0154 

BSP  1 1075 

SCB 

3549,3  R23 

-.0666  R13 

.9976 

LSA 

3040.2 

MSA 

271  .6 

SSA 

.8 

BOE  7.7575 

BRA 

4.1218  BC3 

.0648 

FSP  -214 

SCI 

3471  .4 

SC2 

739.7  THA 

70.24 

ELI 

2649.6 

EL2 

267.6 

ALF 

70.21 

1624 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69' 


LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOt  140.07 
RP  100.94  LAP  -3.00  LOP  318.45 
RC  111 .645  GL  -54.81  GP  61.79 
PLANETOCENTRIC  CONIC 
C3  886.394  VHL  29.77?  OLA  -36.33 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 

66.23  984  2095.84 

113.77  14  50  17  1014.37 

66.23  984  2095.84 

113.77  14  50  17  1014.37 

66.23  984  2095.04 

113.77  14  50  17  1014.37 

DIFFERENTIAL  CORRECTIONS 
TOE  4.1831  TRA  .4060  TC3  -.0593 
RO-1O.9O01  RRA  8.6406  RC 3 .2040 

FOE-2.1420  FRA  1.7944  FC3  .0400 
B0E1 1.6827  BRA  8.6502  BC3  .2125 


VL  27.706  GAL 
VP  37.494  GAP 
ZAL  93.87  ZAP 


FLIGHT  TIME  134.00 
DISTANCE  381.784 

-3.53  AZL  151.62  HCA  176.59  SMA  120.77 
2.16  AZP  28.42  TAL  199.32  TAP  15.91 
92.18  ETS  169.06  ZAE  60.06  ETE  254.57 


RAL  58.66 
INJ  LAT 
-.02 
-.00 
-.02 
-.00 
-.02 
-.00 

BAU  2.5100 
FAU-. 04091 
BSP  10086 
FSP  -175 


RAO  6572. 
INJ  LONG 
43.61 
322.35 
43.61 
322.35 
43.61 
322.35 
MIO- 
SGT 
RRT 
SOB 
SGI 


9 VEL  31.744  PTH  3.40  VHP  37.941 
INJ  RT  ASC  INJ  AZMTH,  INJ  TIME 

328.67  126.33  9 43  0 

328.68  126.33  15  7 12 

328.67  126.33  9 43  0 

328.68  126.33  15  7 12 

320.67  126.33  9 43  0 

328.68  126.33  15  7 12 

COURSE  EXECUTION  ACCURACY 

004.3  SGR  3104.8  SG3  55.3 

-.6812  RRF  .9996  RTF  -.6607 

3305.3  R23  -.0661  R13  .9970 

3243.6  SG2  635.7  THA  101.14 


LAUNCH  date  FEB  9 1969 
HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOL  140.07  VL  27.679 

RP  108.93  LAP  -3.08  LOP  321.61  VP  37.476 

RC  114.042  GL  53.93  GP  -62.26  7AL  94.34 

PLANETOCENTRIC  CONIC 

C3  932.994  VHL  30.545  OLA  64.21  RAL  5.09 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
29.62  15  27  57  5056.61  .17 

150.30  1 29  25  3346.71  .18 

29.62  15  27  57  5056.61  .17 

150.38  1 29  25  3346.71  .18 

29.62  15  27  57  5056.61  .17 

150.30  1 29  25  3346.71  .10 

DIFFERENTIAL  CORRECTIONS 
TOE -3. 2921  TRA  1.9837  TC3  -.0941  BAU  2.0496 

RO-15.0335  RRA  2.1900  RC3  -.2002  FAU- .04347 

FOE  3.0414  FRA  -.4457  FC3  .0403  8SP  10167 

BOEl 5 . 3090  BRA  2.9608  BC3  .2285  FSP  -175 


FLIGHT  TIHE  136.00 
DISTANCE  391 .011 

-4.16  AZL  26.57  HCA  103.45  SMA  120.58 

3.52  AZP  153.39  TAL  202.01  TAP  25.46 

93.60  ETS  100.15  ZAE  64.20  ETE  96.40 


RAO  6572.9  VEL  32.470  PTH  3.49  VHP  37.304 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  JUN  23  1969 


E CC  .15842  INC6J.6232  VI  30.105 
RCA  108. 3T  APO  149.17  V2  34.705 
ZAC  52.85  ETC  303.64  ClP  94.61 

OPA  41.45  RAP  251.91  ECC15.5870 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1495.8  4 . 7i  37.56 

414.4  4.72  316.31 

1495.8  4.71  37.56 

414.4  4.72  316.31 

1495.8  4.7l  37.56 

414.4  4.72  316.31 

ORBIT  DETERMINATION  ACCURACY 
ST  805.6  SR  2188.9  SS  1415.7 

CRT  -.9483  CRS  -.9999  CST  .9433 

LSA  2717.1  MSA  249.3  5SA  .4 

ELI  2320.0  El2  241.2  AlF  109.46 

ARRIVAL  DATE  JUN  25  1969 


GAL 

GAP 

ZAP 


ECC  .16442  JNC63.4273  VI  30.185 

RCA  107.44  APO  149.72  V2  34.787 

ZAC  79.16  ETC  57.65  ClP  97.76 

OPA  -73.28  RAP  181.62  ECC16.3547 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


243.32 

100.65 

243.32 

100.65 

243.32 

100.65 


275.98 

275.96 

275.90 

275.96 

275.98 

275.96 


25.79 

25.79 

25.79 

25.79 

25.79 

25.79 


16  52  14 
2 25  12 
16  52  14 
2 25  12 
16  52  14 
2 25  12 


4456.6 

2746.7 

4456.6 

2746.7 

4456.6 

2746.7 


-7.03 

-7.02 

-7.03 

-7.02 

-7.03 

-7.02 


240.24 

97.57 

240.24 

97.57 

240.24 

97.57 


LAUNCH  date  FEB  9 1969 
HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  La  140.07  VL  27.650  GAL 

RP  100.93  LAP  -3.16  LOP  324.70  VP  37.450  GAP 

RC  116.435  GL  63.75  GP  -70.65  ZAL  97.15  ZAP 

PLANETOCENTRIC  CONIC 

C3  294.162  VHL  17.151  OLA  67.00  RAL  340.33 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 

26.35  13  30  33  4974.67  -5.67 

153.65  23  51  1 3242.04  -5.66 

26.35  13  30  33  4974.67  -5.67 

153.65  23  51  1 3242.04  -5.66 

26.35  13  30  33  4974.67  -5.67 

153.65  23  51  1 3242.04  -5.66 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0005  TRA  .5660  TC3  -.0246  BAU  .4366 
ROE-7.1927  RRA  3.3976  RC3  -.1003  FAU- .00422 
FOE  1.6987  FRA  -.6892  FC3  .0124  BSP  12090 

BOE  7.4365  BRA  3.4444  0C3  .1110  FSP  -229 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  La  140.07 

RP  108.91  LAP  -3.22  LOP  327.95 

RC  118.823  GL  64.03  GP  -79.39 

PLANETOCENTRIC  CONIC 

C3  135.615  VHL  11.645  OLA  64.59  RAL  335.66 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

29.17  13  26  20  4045.02  -12-92 

150.83  232550  3131.77  -12.91 

29.17  13  26  20  4845.02  -12.92 

150.83  23  25  58  3131.77  -12.91 

29.1 7 13  26  20  4845.02  -12.92 

150.83  23  25  58  3131.77  -12.91 

DIFFERENTIAL  CORRECTIONS 
TOE  4.4314  TRA-2.5744  TC3  -.1457  BAU  .27l7 

ROE  -.9954  RRA  1.3604  RC3  .0349  FAU  .01096 

FOE  1.4016  FRA  -.7402  FC3  -.0700  BSP  12746 

BOE  4.5419  BRA  2.9117  BC3  .1499  FSP  -313 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1201.5  SGR  3235.3  SG3  56.2 
RRT  .8446  RRF  -.9999  RTF  -.0424 
SG6  3451.2  R23  -.0626  R13  -.9979 
SGI  3396.4  SG2  612.7  THA  71.98 

FLIGHT  time  138.00 
OISTANCE  396.908 

-3.80  AZL  56.11  HCA  185.67  SMA  128.38 

3.54  AZP  123.76  TAL  200.11  TAP  25.78 

96.65  ETS  198.01  ZAE  82.90  £TE  114.11 

RAO  6571.7  VEL  20.383  PTH  -3.16  VHP  20.491 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCORACy 


ST 

668.9 

SR 

2834.5 

SS 

1848.3 

CRT 

.9572 

CRS 

1 .0000 

CST 

.9573 

LSA 

3444.1 

MSA 

190.1 

SSA 

1 .0 

ELI 

2906.3 

EL2 

J88.8 

ALF 

77.22 

243.04 

96.72 

243.04 

96.72 

243.04 

96.72 


247.93 
247.91 

247.93 
247.91 
247.93 
247.91 


23.12 

23.12 

23.12 

23.12 

23.12 

23.12 


15  1 28 

24  45  3 

15  1 28 

24  45  3 

15  1 28 

24  45  3 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  799-6  SGR  3780.2  SG3  7 0.8 

RRT  -.0260  RRF  -.9961  RTF  .1057 
SGB  3071.7  R23  -.0707  R13  -.9962 
SGI  3700.3  SG2  799.3  THA  90-33 

FLIGHT  TIME  140.00 


ARRIVAL  DATE  JUN  27  1969 


ECC  .16341  INC 3 3 .8854  VI  30.185 
RCA  107.40  APO  149.36  V2  34.790 
ZAC  92.92  ETC  77.80  CLP  126.03 

OPA  -76.77  RAP  103.54  ECC  5.8412 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4374.7  -13.02  240.24 

2642.0  -13.01  93.92 

4374.7  -13.02  240.24 

2642.0  -13.01  93.92 

4374.7  -13.02  240.24 

2642.0  -13.01  93.92 

ORBIT  DETERMINATION  ACCURACY 
ST  647.4  SR  2556.0  SS  1052.3 

CRT  -.8396  CRS  .9989  CST  -.8637 

LSA  2818.0  MSA  344.2  S5A  1.5 

ELI  2614.2  El2  343.8  AlF  102.22 

ARRIVAL  date  JUN  29  1969 


OISTANCE  402-640 

VL  27.620  GAL  -3.56  AZL  67.60  HCA  108.50  SMA  120.10 

VP  37.438  GAP  3.74  AZP  112.10  TAL  190.74  TAP  27.25 

ZAL  99.98  ZAP  100.61  ETS  264.26  ZAE  93.00  ETE  180.14 

RAO  6570.5  VEL  16.030  PTH  2.03  VHP  13.637 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


238.13 

94.95 

238.13 

94.95 

238.13 

94.95 


239.42 

239.40 

239.42 

239.40 

239.42 

239.40 


26.12 

26.12 

26.12 

26.12 

26.12 

26.12 


14  47  5 

24  18  10 
14  47  5 

24  18  10 
14  47  5 

24  18  10 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  3685.3  SGR  1636.9  SG3  95.5 
RRT  -.9440  RRF  -.9254  RTF  .9974 
SGB  4032.5  R23  -.1041  R13  -.9933 
SGI  4002.1  SG2  493.9  THA  156.86 


ECC  .16352  INC22.3215  VI  30.185 

RCA  107.22  APO  149.13  V2  34.794 

ZAC  99.45  ETC  144.82  ClP-178.22 

OPA  -70.25  RAP  72.38  ECC  3.2319 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4245.0  -20.07  234.81 

2531  .8  -20.06  91.63 

4245.0  -20.07  234.81 

2531 .8  -20.06  91.63 

4245.0  -20.07  234.81 

2531.0  -20.06  91.63 

ORBIT  DETERMINATION  ACCURACY 

ST  2353.3  SR  677.4  SS  866.1 

CRT  -.9290  CRS  .9176  CST  -.9995 

LSA  2585.9  MSA  245.4  SSA  1.8 

ELI  2437.0  EL2  240.7  AlF  164.06 


1625 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  GATE  FEB  9 1969 


FLIGHT  TIME  142.00 


ARRIVAL  CATE  JUL  1 1969 


HELIOCENTRIC  CONIC 
RL  147,60  LAL  .00  LOL  WO. 07 

RP  108,90  LAP  -3.27  LOP  331.11 

RC  121.206  GL  61.67  GP  -73.56 

PLANETOCENTRIC  CONIC 
C3  00.172  VHL  8.954  CLA  61.92  RAl  337.79  RAO  6569.6 


VL  27 . 588 
VP  37.419 
ZAL  102.34 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

32.33 

13  42  21 

4722.16 

-19.17 

232.33 

147.67 

23  26  57 

3033.03 

-19.15 

92.01 

32.33 

13  42  21 

4722.16 

-19.17 

232.33 

147,67 

23  26  57 

3033.83 

-19.15 

92.81 

32.33 

13  42  21 

4722.16 

-19.17 

232.33 

147.67 

23  26  57 

3033.83 

-19.15 

92.81 

DISTANCE  408. 5 3* 

GAL  '3.34  AZL  73.37  HCA  J 91 .51  SMA  127.96  ECC  .16398  INC16.6286  VJ  30.185 

GAP  3.98  AZP  106.31  TAL  197.49  TAP  29.01  RCA  106.98  APO  148.94  V2  34.798 

7AP  105.00  ETS  297.06  7AE  100.06  ETE  212.17  ZAC  103.54  ETC  177.84  CLP-J56.07 

2.59  VHP  10.347  OPA  '63.88  RAP  59.05  ECC  2.3194 


DIFFERENTIAL  CORRECTIONS 
TOE  3.3800  TRA-2.4546  TC3  -.4778 
ROE  1.0026  RRA  -.2361  RC3 
FOE  1.4444  FRA  -.7818  FC3 
0OE  3.5256  BRA  2.4659  0C3 


LAUNCH  DATE  FEB  9 1969 


VEL  14.196  PTH 
INJ  RT  ASC 

737.12 
237.10 

237.12 
237.10 

237.12 
237.10 

MID-COURSE  EXECUTION  ACCURACY 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

29.89 

15 

1 

3 

4122.2 

-26.05 

228 . 32 

29.89 

24 

17 

31 

2433.8 

-26.03 

88.80 

29.09 

15 

1 

3 

4122,2 

-26.05 

228 . 32 

29.09 

24 

17 

31 

24  33,8 

-26.03 

88.80 

29.09 

15 

1 

3 

4122.2 

-26.05 

228.32 

29.89 

24 

17 

31 

2433.8 

-26.03 

88.80 

-.4778 

BAU 

.5239 

SGT 

4067.2  SGR 

740.5 

SC  3 

127.1 

ST 

-.1027  FAU 

.02197 

RRT 

.0684  RRF 

*9291 

RTF 

.9075 

CRT 

-.2372 

BSP 

13083 

SC6  4134.0  R23 

.1304 

R13 

.9894 

LSA 

.4000 

FSP 

-421 

SGI 

4110.1  SG2 

362.6 

THA 

9.06 

ELI 

2383.4  SR  648.7  SS  874.1 
.9598  CRS  -.9833  CST  -.9949 


188.8  S5A 
176.1  ALF 


2.3 

14.72 


FLIGHT  TIME  144.00 


ARRIVAL  DATE  JUL  3 1969 


GAL 

GAP 


heliocentric  CONIC 
RL  147.60  LAL  .00  LOL  WO. 07 

RP  108.89  LAP  -3.32  LOP  334.20 

RC  123.501  GL  50.61  GP  -67.21 

PLANETOCENTRIC  CONIC 
C3  54.806  VHL  7.409  OlA  59.42  RAL  341.63  RAO  6569.0 


OISTANCE  4W. 46J 

-3.14  AZL  76.71  HCA  194.59  SMA  127.74  ECC  .16467  INC13.2885  VI  30.185 
4.23  AZP  102.87  TAL  196.29  TAP  30.80  RCA  106.70  APO  W8.77  V2  34.803 


VL  27.555 
VP  37,400 

ZAL  104.17  ZAP  109.57  ETS  305,34  7AE  105.65  ETE  219.01  ZAC  106.59  ETC  185.85  ClP-149.86 


LNCH  AZMTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

35.30 

14 

3 

4 

4610.37 

-23.04 

226.46 

144.70 

23 

34 

51 

2956,79 

-23.83 

90.54 

35.30 

14 

5 

4 

4610.37 

-23.84 

226.46 

144.70 

23 

34 

51 

2956.79 

-23.03 

90.54 

35.30 

14 

5 

4 

4610.37 

-23.84 

226.46 

W4.70 

23 

34 

51 

2956.79 

-23.03 

90.54 

VEL  13.276  PTH  2.43 
INJ  RT  ASC  INJ  AZMTH 


DIFFERENTIAL  CORRECTIONS 
TOE  2.5957  TRA-2.2027  TC3  -.9708 
ROE  1.0691  RRA  -.5557  RC3  -.3529 
FOE  1.4269  FRA  -.9430  FC3  -.6023 
0OE  2.8072  BRA  2.3494  0C3  1 .0404 


LAUNCH  OATE  FEB  9 1969 


236.50 

236.49 

236.50 

236.49 

236.50 
236.49 


33.79 

33.79 

33.79 

33.79 

33.79 

33.79 


MID-COURSE  EXECUTION  ACCURACY 
6AU  .7635  SGT  4263.2  SGR  J292.5  SG3 

FAU  .03019  RRT  .9700  RRF  .9934  RTF 

BSP  10591  SG6  4454,0  R23  .1290  R13 

FSP  -021  SGI  4444,9  SG2  297.3  THA 

FLIGHT  TIME  1 46 .00 


VHP  0.523 

DPA  -57,91 

RAP  51 .25 

ECC  1.9033 

rNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  22  2 

4010.4 

-30  WO 

221 .72 

24  24  8 

2356.8 

-30.39 

05.81 

15  22  2 

4018.4 

-30.40 

221 .72 

24  24  8 

2356.0 

-30.39 

65.81 

15  22  2 

4018,4 

-30.40 

221 .72 

24  24  8 

2356.8 

-30.39 

05.01 

ORBIT  DETERMINATION  ACCURACY 


174,3 

ST 

2261.7 

SR 

064,9 

SS 

872 .4 

.9065 

CRT 

.9837 

CRS 

-.9972 

CST 

-.9943 

.9893 

LSA 

2560.8 

MSA 

161 .1 

SSA 

2.9 

16.40 

ELI 

2417.1 

EL2 

145. 7 

ALF 

20.69 

ARRIVAL 

DATE 

JUL 

5 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  WO. 07 

RP  108.07  LAP  -3.35  LOP  337.45 

RC  125.940  GL  55.49  GP  -61.25 

PLANETOCENTRIC  CONIC 
C3  41.202  VHL  6.419  OLA  57.21  RAL  345.84  RAD  6568.6 


VL  27.522 
VP  37.380 
ZAL  105.42 


GAL 

GAP 

ZAP 


OISTANCE  420.451 

-2.92  A7L  70,90  HCA  197.69  SMA  127.51  ECC  .16543  INCH  .0950  VI  30.385 

4.49  A7P  100.58  TAL  195.02  TAP  32.7 2 RCA  106.42  APO  W8.60  V2  34.808 

1W.1D  ETS  308.41  ZAE  110.27  ETE  220.12  ZAC  109.14  ETC  180.33  CLP-W8.12 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

37.96 

14  28 

47 

4533.21 

-27.16 

220.91 

W2.04 

23  44 

41 

2898.51 

-27.15 

88.37 

37.96 

W 28 

47 

4533.21 

-27.16 

220.91 

W2.D4 

23  44 

41 

2898.51 

-27.15 

80.37 

37.96 

14  28 

47 

4533.21 

-27.16 

220.91 

142.04 

23  44 

41 

2696.51 

-27.15 

80.37 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5189  TRA-1.8378  TC3-1 .2343 

ROE  1.0897  RRA  -.3886  RC3  -.3907 

FOE  1.6750  FRA  -.7821  FC3  -.8468 

80E  2.7445  BRA  1.8704  0C3  1.2947 

LAUNCH  DATE  FEB  9 19 69 

HELIOCENTRIC  CONIC 


6AU  .7131 
FAU  .04030 
BSP  1 3288 
FSP  -635 


VEL  12.750  PTH  2.32  VHP  7.420  OPA 
INJ  RT  ASC  INJ  AZMTH 
236.55  37.49 

236.54  37.48 

£36.55  37.49 

236.54  37.40 

236.55  37.49 

236.54  37.48 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4091.9  SGR  1268.1  SG3  194.8 
RRT  .9406  RRF  .9887  RTF 
SG6  4283.9  R23  .1760  R13 

SGJ  4266.6  SG2  384.7  THA 


-52.28  RAP  46.23  ECC  1 .6781 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  44  20 

3933.2 

-33.39 

215.51 

24  33  0 

2298.5 

-33.38 

82.97 

15  44  20 

3933,2 

-33.39 

215.51 

24  33  0 

2298 . 5 

-33.38 

82.97 

15  44  20 

3933.2 

-33.39 

215.51 

24  33  0 

2298 . 5 

-33.38 

82.97 

.9748 
.97 98 
16.52 


ORBIT  DETERMINATION  ACCURACY 
ST  2425.6  SR  991.6  SS  990.7 
.9983  CST  -.9914 
198.0  SSA  3.7 
172.9  AuF  2J .98 


CRT  .9822  CRS 
LSA  2794.5  MSA 
ELI  261 4 .0  £L2 


FLIGHT  TIME  140,00 
OISTANCE  426.421 


ARRIVAL  OATE  JUL  7 1969 


RL  147.60 

LAL 

.00 

LOL  140.07 

VL  27.407 

CAL  -2.70 

AZL  00.46 

HCA  200.82 

SMA 

127.28 

ECC  .16635 

INC  9.5403 

VJ 

30. 185 

RP  100.05 

LAP 

-3.38 

LOP  340.62 

VP  37.360 

GAP  4.75 

AZP  96.93 

TAL  193.77 

tap 

34.59 

RCA  106.11 

APO  W8.45 

V2 

34.015 

RC  128.306 

GL 

52.40 

GP  -55.77 

ZAL  106.20 

ZAP  110.51 

ETS  309.90 

ZAE  114,09 

ETE 

219.22 

ZAC  1 1 1 . 36 

ETC  100.96 

CLP 

-148 .06 

PLANETOCENTRIC  CCNIC 

C3  32.92J 

VHL 

5.730 

DLA  55 .24 

RAL  350.01 

RAD  6568.3 

VEL  12.421 

PTH  2.24 

VHP 

6 

.723  DPA  -46.99 

RAP  42.79 

ECC 

1 .5410 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

I N J 

2 L CNC. 

40 . 36 

14 

52  0 

4463.07 

-29.44 

215.00 

236.97 

40.89 

16 

6 

23 

3863.1 

-35.33 

209.00 

139.64 

23 

54  45 

2855.32 

-29.43 

06.44 

236.95 

40.88 

24 

42 

20 

2255.3 

-35.32 

00.45 

40 . 36 

14 

52  0 

4463.07 

-29.44 

215.00 

236.97 

40.89 

16 

6 

23 

3863.1 

-35.33 

209 . 00 

139.64 

23 

54  45 

2055.32 

-29.43 

86,44 

236.95 

40.00 

24 

42 

20 

2255.3 

-35.32 

00.45 

40.36 

w 

52  0 

4463.07 

-29.44 

215,80 

236.97 

40.89 

16 

6 

23 

* 3863.1 

-35,33 

209.00 

139.64 

23 

54  45 

2855.32 

-29.43 

86.44 

236.95 

40.88 

24 

42 

20 

2255.3 

-35.32 

80 .45 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.3466 

TRA- 

-1.6499 

TC3-1 .6666 

BAU  .7640 

SGT  4J83.4  SGR  1250.0  SG3  225.4 

ST  2499.2 

SR  978.2 

SS 

1037,6 

ROE  .9640 

RRA 

-.3209  RC3  -.4917 

FAU  ,04796 

RRT  . 

9487  RRF 

9883  RTF  . 

9703 

CRT  .9836 

CRS  -.9989 

CST 

-.9908 

FOE  1.7457 

FRA 

-.7382  FC3-1 .2613 

BSP  13617 

SCB  4366.2  R23  . 

1900  R13  . 

9754 

LSA  2870.7 

MSA  196.6 

SSA 

4 . 5 

BOE  2.5372 

BRA 

1 .6008 

BC3  1.7377 

FSP  -745 

SGI  4349.6  SG2  300.0  THA  15.95 

ELI  2670.0 

EL2  164.4 

ALF 

21  . W 

1626 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  OATE  FEB  9 1969 


FLIGHT  TIME  150.00 


ARRIVAL  DATE 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  108.83  LAP  -3.39  LOP  343.80 

RC  130.653  GL  49.65  GP  -50.80 

PLANETOCENTRIC  CONIC 


01  STANCE  432.387 

VL  27.452  GAL  -2.48  AZL  81.62  MCA  203.95  SMA  127.04 
VP  37.341  GAP  5.01  AZP  97.66  TAL  192.49  TAP  36.44 
ZAL  106.52  ZAP  122.69  ETS  310.85  ZAE  1J7.24  ETE  217.40 


ECC  .16738  INC  8.3761  VI  30.185 
RCA  105.70  APO  148.31  V?  34.821 
ZAC  113.38  ETC  188.87  ClP-148.72 


RAL  354.08  RAO  6568.1  VEL  12.201  PTH  2.19  VHP  6.272  OPA  -42 .07  RAP  40.47  ECC  1.4523 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

JNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

42.49 

15  14  19 

4404.77 

-30.99 

211 .20 

237.72 

43.92 

16 

27  44 

3004.0 

137.51 

0 0 49 

2823.14 

-30.98 

84.70 

237.70 

43.91 

0 

55  53 

2223.1 

42.49 

15  14  19 

4404.77 

-30.99 

211.20 

237.72 

43.92 

16 

27  44 

3804.8 

137.51 

0 0 49 

2823.14 

-30.98 

84.70 

237.70 

43.91 

0 

55  53 

2223.1 

42.49 

15  14  19 

4404.77 

-30.99 

211.20 

237.72 

43.92 

16 

27  44 

3004.8 

137.51 

0 8 49 

2823.14 

-30.98 

04.70 

237.70 

43.91 

0 

55  53 

2223.1 

-36.57 

-36.56 

-36.57 

-36.56 

-36.57 

-36.56 


204.71 

78.30 
204 .71 

70.30 
204.71 

70.30 


DIFFERENTIAL  CORRECTIONS 
TOE  2.2320  TRA-1.4915  TC3-2.1184  BAU  .8051 

ROE  .8470  RRA  -.2523  RC3  -.5598  FAU  .05409 

FOE  1.7744  FRA  -.6645  FC3-1 .7038  BSP  13963 

60E  2.3873  BRA  1.5127  BC3  2.1911  FSP  -839 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4289.4  SGR  1190.2  SC3  251.1 

RRT  .9467  RRF  .9860  RTF  .9665 

SOB  4451.4  R23  .1991  R13  .9711 

SGI  4436.0  SG2  370.6  THA  14.82 


ST  2575.1  SR  936.2  SS  1069.9 
CRT  .9845  CRS  -.9993  CST  -.9904 
LSA  2935.1  MSA  193.9  SSA  5.4 
ELI  2735.6  EL2  154.4  AlF  19.76 


LAUNCH  OATE  FEB  9 1969 


FLIGHT  TIME  152.00 


ARRIVAL  OATE  JUL  11  1969 


HELIOCENTRIC  CONIC  DISTANCE  438.347 

RL  147.60  LAL  .00  LOL  140.07  VL  27.416  GAL  -2.24  A7L  82.53  MCA  207.10  SMA  126. SO  ECC  .16853  INC  7.4674  VI  30.185) 

RP  108.80  LAP  -3.39  LOP  346.97  VP  37.321  GAP  5.27  AZP  96.66  TAL  191.18  TAP  38.28  RCA  105.43  APO  148.17  V2  34.829 

RC  132.989  GL  47.00  GP  -46.35  ZAL  106.43  ZAP  126.59  ETS  311.57  ZAE  119.80  ETE  215.37  ZAC  115.27  ETC  188.47  ClP-149.72 

PLANETOCENTRIC  CONIC 

C3  23.697  VHL  4 .868  DlA  52.01  RAL  358.05  RAO  6568.0  VEL  12.045  PTH  2.15  VHP  5.982  OPA  -37.54  RAP  38.96  ECC  1.3900 

LNCH  AZMTH  LNCH  time  L-I  time  INJ  LAT  INJ  LCNG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  IN  J 2 LAT  INJ  2 LONG 

44.36  15  35  47  4355.65  -32.04  207.10  238.80  46.57  16  48  23  3755.6  -37.34  200.22 

135.64  0 19  4 2799.05  -32.03  83.40  238.78  46.56  1 5 43  2199.1  -37.33  76.52 

44.36  15  35  47  4355.65  -32.04  207.10  238.80  46.57  16  48  23  3755.6  -37.34  200.22 

135.64  0 19  4 2799.05  -32.03  83.40  238.78  46.56  1 5 43  2199.1  -37.33  76.52 

44.36  153547  4355.65  -32.04  207.10  238.80  46.57  16  48  23  3755.6  -37.34  20Q  .22 

135.64  0 19  4 2799.05  -32.03  83.40  238.70  46.56  . 1 5 43  2199.1  -37.33  76.52 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.1530  7RA-1.3449  TC3-2.5754  BAU  .8375  SGT  4395.7  SCR  1114.6  SG3  270.8  ST  2650.0  SR  885.6  SS  1089.6 

ROE  .7465  RRA  -.1907  RC3  -.5966  FAU  .05844  RRT  .9431  RRF  .9821  RTF  .9628  CRT  .9853  CRS  -.9995  CST  -.9900 

FOE  1.7690  FRA  -.5643  FC3-2.1351  BSP  14229  SOB  4534.8  R23  .2040  R13  .9669  LSA  2992.9  MSA  191.0  SSA  6.4 

BOE  2.2788  BRA  1.3504  BC3  2.6436  FSP  -907  SCI  4520.5  SC2  360.4  THA  13.54  ELI  2790.4  EL2  J43.8  AlF  18.28 


LAUNCH  OATE  FEB  9 1969  FLIGHT  TIME  154.00  ARRIVAL  CATE  JUL  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  444 .298 

RL  147.60  LAL  .00  LOL  140.07  VL  27.379  GAL  -2.00  AZL  83.27  HCA  210.25  SMA  126.56  ECC  .16980  INC  6.7340  VJ  30.185 

RP  108.78  LAP  -3.39  LOP  350.1  5 VP  37.302  GAP  5.53  AZP  95.82  TAL  189.85  TAP  40.10  RCA  105.07  APO  140.05  V2  34.037 

RC  135.313  GL  44.53  GP  -42.30  7AL  105.96  ZAP  130.19  ETS  312.18  ZAE  121 .85  ETE  213.12  ZAC  117.09  ETC  187.95  CLP-150.88 

PLANETOCENTRIC  CONIC 

C3  20.939  VHL  4.576  OLA  50.70  RAL  1.97  RAO  6567.9  VEL  11.930  PTH  2.12  VHP  5.801  OPA  -33.39  RAP  38.06  ECC  1.3446 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

46.02 

15  56  33 

4313.87 

-32.75 

203.49 

240.21 

40.87 

17 

8 27 

3713.9 

-37.79 

196.28 

133.98 

0 29  34 

2780.86 

-32.74 

82.25 

240.20 

40.06 

1 

15  55 

2180.9 

-37.70 

75.05 

46.02 

15  56  33 

4313.87 

-32.75 

203.49 

240.21 

48.87 

17 

8 27 

3713.9 

-37.79 

196.28 

133.90 

0 29  34 

2780.86 

-32.74 

82.25 

240.20 

40.06 

1 

15  55 

2180.9 

-37.70 

75.05 

46.02 

15  56  33 

4313.87 

-32.75 

203.49 

240.21 

40.87 

17 

8 27 

3713.9 

-37.79 

196.28 

133.90 

0 29  34 

2780.86 

-32.74 

82.25 

240.20 

40.06 

1 

15  55 

2180.9 

-37.78 

75.05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.0944  TRA-J.2062  TC3-3.0355  BAU  .8667  SGT  4503.3  SCR  1037.4  SG3  285.0  ST  2719.6  SR  834.1  SS  1097.0 

ROE  .6627  RRA  -.1395  RC3  -.6100  FAU  .06128  RRT  .9305  RRF  .9764  RTF  .9595  CRT  .9861  CRS  -.9997  CST  -.9896 

FOE  1.7342  FRA  -.4491  FC3-2.5337  BSP  14524  SOB  4621 .3  R23  .2039  R13  .9630  LSA  3043.0  MSA  187.7  SSA  7.4 

BOE  2.1968  BRA  1.2142  BC3  3.0962  FSP  -958  SCI  4608.0  SC2  350.2  THA  12.27  ELI  2841.5  EL2  132.9  ALF  16.86 

LAUNCH  OATE  FEB  9 1 969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  450.238 

RL  147.60  LAL  .00  LOL  140.07  VL  2 7.342  CAL  -1.74  AZL  83.87  HCA  213.40  SMA  126.31  ECC  .17120  INC  6.1283  VJ  30.185 

RP  108.75  LAP  -3.37  LOP  353.32  VP  37.283  CAP  5.79  AZP  95.12  TAL  188.49  TAP  4J  .89  RCA  104.69  APO  147.94  M2  34.046 

RC  137.625  CL  42.20  GP  -38.86  ZAL  105.16  ZAP  133.49  ETS  312.73  ZAE  123.40  ETE  210.80  ZAC  110.86  ETC  107.40  CLP-152.11 

PLANETOCENTRIC  CONIC 

C 3 18.863  VHL  4.343  OLA  49.55  RAL  5.87  RAD  6567.8  VEL  11.843  PTH  2.10  VHP  5.697  OPA  -29.59  RAP  37.62  ECC  1.3104 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

47.47  161647  4278 .00  -33.22  200.30  241.95  50.85  1720  5 3670.0  -30.03  192.84 

132.53  0 40  27  2767.09  -33.21  81.32  241.93  50.84  12634  2167.1  -38.01  73.87 

47.47  161647  4278.00  -33.22  200.30  241.95  50.85  1720  5 3670.0  -38.03  192.84 

132.53  0 40  27  2767.09  -33.21  01.32  241.93  50 .84  1 26  34  2167.1  -38.01  73.07 

47.47  161647  4278 .00  -33.22  200.30  241-95  50.85  17  28  5 3670.0  -38.03  192.84 

132.53  0 40  27  2767.09  -33.21  81.32  241 .93  50.84  12634  2167.1  -30.01  73.87 

DIFFERENTIAL  CORRECTIONS  M I u- COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.0496  TRA-1.0701  TC3-3.4927  BAU  .8939  SGT  4609.7  SCR  964.4  SG3  294.3  ST  2703.0  SR  705.9  SS  J094.3 

ROE  .5939  RRA  -.0977  RC3  -.6056  FAU  .06279  RRT  .9328  RRF  .9680  RTF  .9566  CRT  .9870  CRS  -.9990  CST  -.9892 

FOE  1.6776  FRA  -.3259  FC3-2.8818  BSP  14815  SCB  4709.5  R23  .1906  R13  .9595  LSA  3086.4  MSA  184.0  SSA  8.5 

BOE  2.1339  BRA  1.0746  6C3  3.5*40  FSP  -989  SCI  4697.1  SG2  341  .1  THA  11.10  ELI  2889.3  El2  121.6  AlF  15.60 


1627 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  9 1969 


FLIGHT  TIME  158.00 


ARRIVAL  DATE  JUL  17  1969 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOL  U0.O7  vt  27.304 

RP  100.72  LAP  -3.34  LOP  356.50  VP  37,264 

RC  139.923  Gl  40.00  GP  -35.75  ZAL  104.05 

PLANETOCENTRIC  CONIC 


DISTANCE  456.160 

GAL  -1.40  AZL  04.30  HCA  216.56  SNA  126.07  ECC  .17272  INC  5.6152  VJ  30.185 
GAP  6.05  AZP  94.52  TAL  107.1  J TAP  43.67  RCA  104.29  APO  147.84  V2  34.055 
ZAP  136.51  ETS  3J3.22  ZAE  124.76  ETE  208.73  ZAC  120.63  ETC  186.85  ClP-153.37 


C3  17.264 

VHL  4.155 

DLA  40.54 

RAl  9.79 

RAD  6567.7 

VEL  11.775 

PTH  2.00 

VHP  5.640 

OPA  -26.13 

RAP  37.56 

ECC  1 .204  1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.77 

16  36  43 

4246.92 

-33.51 

197.40 

243.99 

52.57 

17  47  30 

3646.9 

-38.12 

189.82 

131 .23 

0 51  46 

2756.04 

-33.50 

00.50 

243.90 

52.56 

1 37  43 

2156.8 

-30.11 

72.92 

40.77 

16  36  43 

4246.92 

-33.51 

197.40 

243.99 

52.57 

17  4*  30 

3646.9 

-30.12 

189.82 

131  .23 

0 51  46 

2756.84 

-33.50 

00.50 

243.95 

52.56 

1 37  43 

2156.0 

-38.11 

72 .92 

40.77 

16  36  43 

4246.92 

-33.51 

197.40 

243.99 

52.57 

17  47  30 

3646.9 

-38.12 

109.02 

131.23 

0 51  46 

2756.84 

-33.50 

80.50 

243.98 

52.56 

1 37  43 

2156.0 

-30.11 

72.92 

differential  corrections 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

2.0166 

TRA 

-.9316 

TC3-3.9367 

BAU 

.9187 

SGT 

4711.7 

SGR 

898.6 

SG3 

299.4 

ST 

2042.8 

SR 

744.1 

5S 

1085.3 

ROE 

.5387 

RRA 

-.0633 

RC3  -.5872 

FAU 

.06311 

RRT 

.9254 

RRF 

.9590 

RTF 

.9537 

CRT 

.9882 

CRS 

-.9999 

CST 

-.9887 

FOE 

1.6093 

FRA 

-.1977 

FC3-3.1646 

BSP 

15009 

SG0  4796.6 

R23 

.1896 

R13 

.9562 

LSA 

3127.4 

MSA 

180.5 

SSA 

9.7 

BDE 

2.0874 

BRA 

.9338 

BC3  3.9803 

FSP 

-1004 

SGI 

4704.9 

SG2 

335.3 

THA 

10.06 

ELI 

2936.5 

EL2 

110.4 

ALF 

14.52 

LAUNCH  OATE  FEB  9 1969 


flight  time  160.00 


ARRIVAL  CATE  JUL  19  1969 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOL  140.07  VL  27.266 
RP  108.69  LAP  -3.30  LOP  359.60  VP  37.245 
RC  142.207  GL  37.09  GP  -33.00  ZAl  102.65 
PLANETOCENTRIC  CONIC 


01  STANCE  462.085 

GAL  -1.20  AZL  84.83  HCA  219.73  SHA  125.82  ECC  .17437  INC  5.1730  VI  30.105 

GAP  - 6.32  AZP  93.98  TAL  185.71  TAP  45.43  RCA  103.00  APO  147.76  V2  34.865 

ZAP  139.27  ETS  313.65  ZAE  125.77  £T£  206.71  ZAC  122.40  ETC  186.34  ClP-154.63 


C3  16.013 

VHL 

4.002 

DLA  47.64 

RAl  13.75 

RAD  6567.6 

VEL  11.722 

PTH  2.07 

VHP 

5.642 

OPA  -22.96 

RAP  37.01 

ECC  1 .2635 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.94 

16 

56  31 

4219.84 

-33.68 

194.98 

246.34 

54.07 

18 

6 51 

3619.8 

-38.10 

187.16 

130.06 

1 

3 34 

2749.44 

-33.66 

80.00 

246.33 

54.06 

1 

49  23 

2149.4 

-38.09 

72.19 

49.94 

16 

56  31 

4219.84 

-33.68 

194.98 

246.34 

54.07 

18 

6 51 

3619.0 

-30.10 

107.16 

130.06 

1 

3 34 

2749.44 

-33.66 

00.00 

246.33 

54.06 

1 

49  23 

2149.4 

-38.09 

72.19 

49.94 

16 

56  31 

4219.04 

-33.68 

194.90 

246.34 

54 .07 

18 

6 51 

3619.0 

-38.10 

107.J6 

130.06 

1 

3 34 

2749.44 

-33.66 

80.00 

246.33 

54  .06 

1 

49  23 

2149.4 

-38.09 

72.19 

differential 

CORRECTIONS 

MIO-COURSC  OtZCOTlON  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .9866 

TRA 

-.7920 

TC3-4.3684 

BAU 

.9 429 

SGT  4011.6 

SGR 

040.2  SG3 

301.1 

ST 

2090.8  SR 

706.5 

SS 

1066.9 

ROE  .4931 

RRA 

-.0360 

RC3  -.5611 

FAU 

.06261 

RRT  .9170 

RRF 

.9468  RTF 

.9515 

CRT 

.9896  CRS 

-.9998 

CST 

-.9881 

FOE  1.5272 

FRA 

-.0740 

FC3-3.3850 

BSP 

15377 

5G6  4004.4 

R23 

.1757  R13 

.9535 

LSA 

3156.5  MSA 

176.3 

SSA 

10.8 

BOE  2.0469 

BRA 

.7936 

BC3  4.4043 

FSP 

-1008 

SGI  4073.2 

SG2 

330.9  THA 

9. 14 

ELI 

2974.3  EL2 

90.7 

ALF 

13.61 

tUNCH  CATE 

FEB 

9 1969 

flight 

TIME 

162.00 

arrival 

CATE 

JUL 

21  1969 

HELIOCENTRIC  CONIC 


DISTANCE  467.990 


RL  147.60 

LAL 

.00 

LOL  140.07 

VL  27.228 

GAL  -.91 

AZl  85.21 

HCA  222.89 

SMA  125.57 

ECC  .17616 

INC  4.7056 

VI 

30.185 

RP  108.66 

LAP 

-3.26 

LOP  2.86 

VP  37.227 

GAP  6.50 

AZP  93.51 

TAL  184.28 

TAP  47.10 

RCA  103.45 

APO  147.69 

V2 

34.075 

RC  144.470 

GL 

35.87 

GP  -30.57 

ZAL  100.99 

ZAP  14] .80 

ETS  314,00 

ZAE  126.55 

ETE  ZOi 

1.05 

ZAC  124 .10 

ETC  185.86 

CLP 

-155.88 

PLANETOCENTRIC  CONIC 

C3  15.029 

VHL 

3.877 

CLA  46.02 

RAl  17.77 

RAO  6567.6 

VEL  11.680 

PTH.  2.05 

VHP  5. 

668 

OPA  -20.07 

RAP  30.31 

ECC 

1 .2473 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51.02 

17 

16  21 

4196.05 

-33.73 

192.74 

248,90 

55.38 

Id  26 

17 

3596.0 

-30.00 

104 .00 

128.98 

1 

15  49 

2744.60 

-33.72 

79.50 

240.97 

55.36 

2 1 

34 

2144.6 

-37.99 

7j  .65 

51.02 

17 

16  21 

4196.05 

-33.73 

192.74 

240.90 

55.38 

10  26 

17 

3596.0 

-38.00 

104.00 

120.98 

1 

15  49 

2744.60 

-33.72 

79.58 

248.97 

55.36 

2 1 

'34 

2144.6 

-37.99 

71  .65 

51  .02 

17 

16  21 

4196.05 

-33.73 

192.74 

240,90 

55.38 

Id  26 

17 

3596.0 

-38.00 

104.00 

128.90 

1 

15  49 

2744.60 

-33.72 

79.50 

240.97 

55.36 

2 1 

34 

2144.6 

-37.99 

71  .65 

DIFFERENTIAL  CORRECTIONS 

M 10 -COURSE  EXECUTION  ^CC0RAC7 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .9598 

TRA 

-.6500 

TC3-4.7000 

BAU  .9665 

SGT  4909.2  SGR  790  4 SC3  300.3 

ST  2929.1 

SR  674.5 

5S 

1042. A 

ROE  .4562 

RRA 

-.0138 

RC3  -.5304 

FAU  .06150 

RRT  , 

.9070  RRF 

.9323  Rtf 

.9497 

CRT  .9912  CRS  -.9994 

CST 

-.9075 

FOE  1.4391 

FRA 

.0456 

FC3-3.5427 

BSP  15713 

SGB  4972.5  R23 

.1590  R13 

.9513 

LSA  3176.7 

MSA  172.0 

SSA 

12. 1 

BOE  2.0122 

BRA 

.6502 

6C3  4.8101 

FSP  -1009 

SGI  4961.5  SG2  329.3  THA 

8.35 

ELI  3004.5 

El2  06.9 

ALF 

12.07 

LAUNCH  DATE  FE0  9 1969 


flight  time  i64.oo 


ARRIVAL  DATE  JUL  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  473.881 


RL  147.60 

LAL 

.00 

La  140.07 

VL  27.190 

GAL 

-.61 

AZL  85,56 

HCA  226.06 

SMA 

125.32 

ECC  .17011 

INC  4.4417 

VJ 

30.185 

RP  100.63 

LAP 

-3,20 

LOP  6.05 

VP  37.209 

GAP 

6.85 

AZP  93.09 

TAL  102.84 

TAP 

40,90 

RCA  103.00 

APO  147.64 

V2 

34.005 

RC  146.734  Gl  33.89 
PLANETOCENTRIC  CONIC 

GP  -20.42 

ZAL  99.00 

ZAP  144.1J 

ETS  314.27 

ZAE  127.16  ETE 

203.15 

ZAC  126.00 

ETC  185. 4J 

CLP 

-157.10 

C3  14.256 

VHL 

3.776 

DLA  46.05 

RAL  21 .07 

RAD  6567.6 

VEL  11.647 

PTH  2.04 

VHP 

5.719 

DPA  -17.41 

RAP  39.02 

ECC 

1 .2346 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

52*04 

17 

36  21 

4175.03 

-33.69 

190.72 

251 .88 

56.53 

18 

45  56 

3575.0 

-37.02 

102.68 

127.96 

1 

28  30 

2742.15 

-33.60 

79.32 

251.87 

56.52 

2 

14  12 

2142.2 

-37.01 

71  .29 

52.04 

17 

36  21 

4175.03 

-33.69 

190.72 

251.88 

56.53 

18 

45  56 

3575.0 

-37.02 

182.68 

127.96 

1 

28  30 

2742.15 

-33.68 

79.32 

251.87 

56.52 

2 

14  12 

2142.2 

-37.01 

71  .29 

52.04 

17 

36  21 

4175.03 

-33.69 

190.72 

251 .88 

56.53 

18 

45  56 

3575.0 

-37.82 

182.60 

127.96 

1 

20  30 

2742.15 

-33.68 

79.32 

251.87 

56.52 

2 

14  12 

2142.2 

-37.01 

71  .29 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .9330 

TRA 

-.5020  TC3-5.1657  BAU 

.9891 

SGT 

5003.3  SGR 

740.4 

SG3 

297.4 

ST 

2955.2  SR 

647.5 

SS 

1012.7 

ROE 

.4267 

RRA 

.0046  RC3  -.4971  FAU 

.05990 

RRT 

.0954  RRF 

.9155 

RTF 

.9484 

CRT 

.9930  CRS 

-.9987 

CST 

-.9868 

FOE 

I .3478 

FRA 

.1595  FC3-3.6376  BSP 

16015 

SGB 

5059.0  R23 

.1406 

R13 

.9497 

LSA 

3185.9  MSA 

167.7 

SSA 

13.4 

BOE 

1 .9803 

BRA 

.5021  BC3  5.1896  FSP 

-999 

SGI 

5040.2  SG2 

330.3 

THA 

7.66 

ELI 

3024.4  El2 

74  .0 

ALF 

12.20 

1628 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 
RP  108.59  LAP  -3.13  LOP  9,23 
RC  148.977  GL  31.96  GP  -26.51 
PLANCTOCENTRIC  CONIC 
C3  13.660  VHL  3.696  OLA  45.31 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
53.02  17  56  39  4156.25 

126.98  1 41  30  2742.15 

53.02  17  56  39  4156.25 

126.98  1 41  30  2742.15 

53.02  17  56  39  4156.25 

126.98  1 41  30  2742.15 

differential  corrections 

toe  1.9079  TRA  -.3458  TC3-5.5119 
ROE  .4032  RRA  .0206  RC3  -.4616 
FOE  1.2563  FRA  .2687  FC3-3.6679 
0OE  1.9500  BRA  .3464  BC3  5.5312 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 
RP  108.56  LAP  -3.05  LOP  12.42 
RC  151.204  GL  30.06  GP  -24.82 
PLANETOCENTRIC  CONIC 
C3  13.215  VHL  3.635  OLA  44.57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

54.02  18  17  23  4139.19 

125.98  1 54  40  2744.82 

54.02  18  17  23  4139.19 

125.98  1 54  40  2744 .82 

54.02  181723  4139.19 

125.98  1 54  40  2744 .82 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9015  TRA  -.1635  TC3-5.7686 
ROE  .3916  RRA  .0408  RC3  -.4086 
FOE  1.1981  FRA  .4009  FC3-3.5578 
0CE  1.9414  BRA  .1685  0C3  5.7831 


FLIGHT  TIME  166.00 
DISTANCE  479.759 

VL  27.151  GAL  -.30  AZl  85.87  MCA  229.23  SMA  125.07 
VP  37.191  CAP  7.12  A7P  92.70  TAL  181 .38  tAP  50.61 
7AL  96.96  7AP  146.24  ETS  314.45  7AE  127.63  ETE  201.61 


RAL  26.04 
INJ  LAT 
-33.56 
-33.55 
-33.56 
-33.55 
-33.56 
-33.55 

BAU  1.0101 
FAU  .05787 
BSP  16297 
FSP  -983 


RAD  6567.5 
INJ  LONG 
188.86 
79.22 
188.86 
79.22 
188.86 
79.22 


VEL  11.621  PTH  2.04  VHP  5.791 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
255.04  57.56  19  5 55 

255.03  57.55  2 27  13 

255.04  57.56  19  5 55 

255.03  57.55  2 27  13 

255.04  57.56  19  5 55 

255.03  57.55  2 27  13 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5092.0  SCR  7J3.6  SG3  292.9 

RRT  .8818  RRF  .8967  RTF  .9474 

SCB  5141.8  R23  .1223  RJ  3 .9484 

SGI  5130.9  SG2  334.0  THA  7.08 

FLIGHT  TIME  168.00 

DISTANCE  405.621 

.02  A7L  86.15  HCA  232. *1  SMA  124.83 

,,  7.40  A7P  92.35  TAL  179.90  TAP  52.31 

7AL  94.64  7AP  148.20  ETS  314.53  2AE  128.00  ETE  200.23 

RAL  30.29  RAD  6567.5  VEL  11.602  PTH  2.03  VHP  5.880 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-33.33  187.12  258.42  58.50  19  26  22 

-33.32  79.29  258.41  58.49  2 40  25 

-33.33  187.12  258.42  58.50  19  26  22 

-33.32  79.29  258.41  58.49  2 40  25 

-33.33  187.12  258.42  58.50  19  26  22 

-33.32  79.29  258.41  58.49  2 40  25 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.0217  SGT  5167.5  SCR  690.9  SG3  287.1 

FAU  .05431  RRT  .8579  RRF  .8772  RTF  .9426 

BSP  16646  SCB  5213,5  R23  .1259  R13  .9436 

FSP  -965  SGI  5201.6  SC2  352.7  THA  6.57 


ARRIVAL  DATE  JUL  25  1969 


ECC  .18021  INC  4.1324  VI  30.185 
RCA  102.53  APO  147.61  V2  34.097 
ZAC  127.84  ETC  185.00  ClP-158.29 

OPA  -14.96  RAP  39.92  ECC  1.2248 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3556.2  -37.56  180.76 

2142.2  -37.55  71.12 

3556.2  -37.56  180.76 

2142.2  -37.55  7i.l2 

3556.2  -37.56  180.76 

2M2.2  -37.55  7i  .12 

ORBIT  DETERMINATION  accuracy 
ST  2969.0  SR  625.4  SS  979.3 

CRT  .9948  CRS  -.9973  CST  -.9859 

LSA  3184.0  MSA  163.8  SSA  14.7 

ELI  3033.5  El2  62.3  ALF  11.84 

ARRIVAL  OATE  JUL  27  1969 


27.112  CAL 
37.173  CAP 


ECC  .18248  INC  3.8512  VI  30.185 

RCA  102.05  APO  147.60  V2  34.908 

ZAC  129.72  ETC  184.62  ClP-159.45 

DPA  -12.69  RAP  40.97  ECC  1.2175 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3539.2  -37.22  178.97 

2144.8  -37.21  71.14 

3539.2  -37.22  178.97 

2144.8  -37.21  71.14 

3539.2  -37.22  178.97 

2144.8  -37.21  7j  14 

ORBIT  DETERMINATION  ACCURACV 
ST  3001.6  SR  617.9  SS  969.6 

CRT  .9964  CRS  -.9950  CST  -.9845 

LSA  3209.9  MSA  166.4  SSA  16.0 

ELI  3064.1  EL2  51.1  ALF  11.59 


LAUNCH  OATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOt  1 40 .07 

RP  108.52  LAP  -2.96  LOP  15.61 

RC  153.416  GL  28.18  GP  -23.31 

PLANETOCENTRIC  CONIC 
C3  12.907  VHL  3.593  CLA  43.82 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
55.05  18  38  35  4123.54 

124.95  2 7 52  2750.29 

55.05  18  38  35  4123.54 

124.95  2 7 52  2750.29 

55.05  18  38  35  4123.54 

124.95  2 7 52  2750.29 

differential  corrections 

TOE  1 .8409  TRA  -.0119  TC3-6.0684 

ROE  .3698  RRA  .0482  RC3  -.3914 

FOE  1.0710  FRA  .4713  FC3-3.5613 

BOE  1.8776  BRA  .0496  BC3  6.0810 


FLIGHT  TIME  170.00 
DISTANCE  491  .469 

VL  27.073  GAL  .36  A7L  86.41  HCA  235.59  SMA  124.58 

VP  37.1  56  GAP  7.69  A7P  92.03  TAL  178.41  TAP  54 .00 

7Al  92.14  ZAP  150.02  ETS  314.51  ZAE  128.29  ETE  198.99 


RAL  34.60 
INJ  LAT 
-33.01 
-32.99 
-33.01 
-32.99 
-33.01 
-32.99 

BAU  1.0493 
FAU  .05309 
BSP  16799 
FSP  -931 


RAO  6567.5  VEL  11.589  PTH  2.03  VHP  5.984 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
185.47  262.02  59.36  19  47  18 

79.55  262.01  59.35  2 53  43 

185.47  262.02  59.36  19  47  18 

79.55  262.01  59.35  2 53  43 

185.47  262.02  59.36  19  47  18 

79.55  262.01  59.35  2 53  43 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5256.6  SCR  662.0  SG3  280.6 

RRT  .8491  RRF  .8547  RTF  .9455 

SCB  5298.1  R23  .0914  R13  .9462 

SGI  5286.7  SG2  347.7  THA  6.13 


27 ,034  GAL 
37,139  GAP 


LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  La  140.07  VL 

RP  108.48  LAP  -2.87  LOP  18.80  VP 

RC  155.612  GL  26.31  GP  -21.96 
PLANETOCENTRIC  CONIC 

C3  12.726  VHL  3.567  OLA  43.03  RAL  38.95 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
56.13  19  0 18  4108.84  -32.57 

123.87  2 20  53  2758.92  -32.56 

56.13  19  0 18  4108.84  -32.57 

123.87  2 20  53  2758.92  -32.56 

56.13  19  0 18  4108.84  -32.57 

123.87  2 20  53  2758.92  -32.56 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7941  TRA  .1643  TC3-6.2713  BAU  1 .0687 
ROE  .3574  RRA  .0594  RC3  -.3605  FAU  .05068 

FOE  .9743  FRA  .5582  FC3-3.4475  BSP  17109 

BOE  1.8294  BRA  .1747  BC3  6.2817  FSP  -911 


FLIGHT  TIME  172.00 
DISTANCE  497.299 

.71  A7L  86.65  HCA  238.77  SMA  124.33 
7.98  ATP  91.74  TAL  176.91  TAP  55.68 


ARRIVAL  CATE  JUL  29  1969 


ECC  .18493  INC  3.5928  VI  30.185 
RCA  101.54  APO  147.62  V2  34 . 920 
7AC  131.64  ETC  104.25  ClP-160.59 

DPA  -10.58  RAP  42.16  ECC  1.2124 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
3523.5  -36.79  177.29 

2150 .3  -36.78  7i  .37 

3523.5  -36.79  177.29 

2150.3  -36.78  71.37 

3523.5  -36.79  177.29 

2150.3  -36.70  7J.37 

ORBIT  DETERMINATION  ACCURACY 
ST  2938.8  SR  590.7  SS  898.7 

CRT  .9979  CRS  -.9915  CST  -.9832 

LSA  3125.3  MSA  158.8  SSA  17.4 

Eli  2997.3  El2  37.2  ALF  11 . 34 

ARRIVAL  DATE  JUL  31  1969 


7Al  89.49  ZAP  151.70  ETS  314.37  ZAE  128.52  ETE  197.88 


RAO  6567.5  VEL  11.581 
INJ  LONG  INJ  RT  ASC 
183.85  265.79 

80.02  265.78 

183.85  265.79 

80.02  265.78 

183.85  265.79 

80.02  265.78 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5334.2  SGR  642.4  SG3  273.3 

RRT  .8323  RRF  .8323  RTF  .9459 

SG6  5372.7  R23  .0749  R13  .9464 

SGI  5361.0  SG2  354.3  THA  5.75 


PTH  2.03 

VHP 

6.102 

OPA  -8.62 

RAP  43.46 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

60.16 

20 

8 47 

3508,8 

-36.26 

60.15 

3 

6 52 

2158.9 

-36.25 

60.16 

20 

8 47 

3508.8 

-36.26 

60.15 

3 

6 52 

2158.9 

-36.25 

60.16 

20 

8 47 

3508.8 

-36.26 

60.15 

3 

6 52 

2158.9 

-36.25 

ECC  .18757  INC  3.3533  VI  30.185 
RCA  101.01  APO  147.65  V2  34.932 
ZAC  133.59  ETC  183.91  ClP-161 .69 


175.66 
71  ,83 
175.66 
71  .83 
175.66 
71  .83 

ORBIT  DETERMINATION  ACCURACY 
ST  2886.7  SR  575.4  SS  040.3 

CRT  .9990  CRS  -.9863  CST  -.9814 

LSA  3059.3  MSA  156.7  SSA  10.7 

ELI  2943.4  EL2  25.4  ALF  11.26 


1629 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69* 


LAUNCH  DATE  FEB  9 1969  FLIGHT  TIME  174.00  ARRIVAL  CATE  AUG  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  503.113 


RL  147.60 

LAL  .00 

LOL  140-07 

VL  26.995 

GAL  1 .06 

AZL  86.87 

HCA  241 .95 

SMA 

124.09 

ECC  .19042 

INC  3.1291 

vi 

30.105 

RP  108.45 

LAP  -2.76 

LOP  21.99 

VP  37,122 

CAP  6.27 

AZP  9i:47 

TAL  175.4Q 

TAP 

57.35 

RCA  100.46 

APO  147.72 

V2 

34  .945 

RC  157.792 

GL  24.45 

GP  -20.76 

ZAL  86.70 

ZAP  153.27 

ETS  314.11 

ZAE  128.69 

ETE 

196.00 

ZAC  135.57 

ETC  183.57 

CLP 

-162.77 

planetocentric  conic 

C3  12.667 

VHL  3.559 

OLA  42.19 

RAL  43.33 

RAO  6567.5 

VEL  11.578 

PTH  2.02 

VHP 

6. 

231 

DPA  -6.79 

RAP  44.08 

ECC 

1 .2005 

LNCH  A7MTH 

LNCH  TIME 

L- I TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

57.31 

19  22  35 

4094.72 

-32.03 

182*24 

269.70 

60.92 

20 

30 

50 

3494 .7 

-35.63 

174 .05 

122.69 

2 33  29 

2771  .05 

-32.02 

80.73 

269.70 

60.90 

3 

19 

40 

2171 .0 

-35.62 

72.55 

57.31 

19  22  35 

4094.72 

-32.03 

182.24 

269-70 

60.92 

20 

30 

50 

3494.7 

-35.63 

174.05 

122.69 

2 33  29 

2771 .05 

-32.02 

80.73 

269.70 

60.90 

3 

19 

40 

2171  .0 

-35.62 

72.55 

57.31 

19  22  35 

4094.72 

-32.03 

182.24 

269.70 

60.92 

20 

30 

50 

3494.7 

-35.63 

174.05 

122.69 

2 33  29 

2771.05 

-32.02 

60.73 

269.70 

60.90 

3 

19 

40 

2173 .0 

-35.62 

72.55 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.7442 

TRA  .3540 

TC3-6.3977 

BAU  1.0848 

SGT  5405.0  SGR  627.6  SG3  265.5 

ST  2820.7 

SR  563.3 

SS 

799.5 

- 

ROE  .3407 

RRA  .0710 

RC3  -.3294 

FAU  .04804 

RRT  , 

.8144  RRF 

.8102  RTF 

.9461 

CRT  .9994 

CRS  -.9786 

CST 

-.9792 

:- 

FOE  .8838 

FRA  .6436 

FC3-3.2831 

BSP  1 7292 

SOB  5441.3  R23 

.0624  R13 

.9465 

LSA  2981. 3 

MSA  156,6 

SSA 

19.9 

BOE  1 .7707 

BRA  .3610 

BC3  6.4062 

FSP  -881 

SGI  5429.2  SG2  ; 

562.6  THA 

5.43 

ELI  2876.3 

EL2  19.9 

alf 

11.29 

1 

LAUNCH  OATE  FEB  9 1969 

FLIGHT  TI*C  176.00 

ARRIVAL  DATE 

AUG 

4 1969 

l 

HELIOCENTRIC 

: CONIC 

DISTANCE  508,907 

RL  147.60 

LAL  .00 

La  140.07 

VL  26.956 

GAL  1,47 

AZL  87.08 

HCA  245.14 

SMA 

123.84 

ECC  .19349 

INC  2.9177 

VI 

30.105 

- 

RP  108.41 

LAP  -2.65 

LOP  25.10 

VP  37.106 

GAP  8.58 

AZP  91 .23 

TAL  173.87 

TAP 

59.01 

RCA  99.88 

APO  147.81 

V2 

34.957 

RC  159.953 

CL  22.61 

GP  -19.67 

ZAL  83.81 

ZAP  154.74 

ETS  313.73 

ZAE  128.84 

ETE 

195.99 

ZAC  137.59 

ETC  183.24 

CLP 

-163.03 

PLANETOCENTRIC  CONIC 

% 

C3  12.729 

VHL  3.560 

DLA  41.30 

RAL  47.69 

RAD  6567.5 

VEl  11.581 

PTH  2.03 

VHP 

6. 

372 

DPA  -5.08 

RAP  46.39 

ECC 

1 .2095 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

' TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

■ 

50.50 

19  45  27 

4080.79 

-31.38 

180.61 

273.74 

61.64 

20 

53 

28 

3480.8 

-34.89 

172.44 

| 

121.42 

2 45  26 

2787.08 

-31.36 

81  .71 

273.73 

61  .63 

3 

31 

53 

2187.1 

-34 .88 

73.54 

I 

50.50 

19  45  27 

4080.79 

-31 .38 

160.61 

273.74 

61  .64 

20 

53 

28 

3480.8 

-34.09 

172.44 

121 .42 

2 45  26 

2787.08 

-31 .36 

81  .71 

273.73 

61.63 

3 

31 

53 

2187.1 

-34.88 

73.54 

5 

50.50 

19  45  27 

4080 . 79 

-31 .38 

180.61 

273.74 

61  .64 

20 

53 

28 

3480.8 

-34.89 

172.44 

l 

121.42 

2 45  26 

2787.08 

-31.36 

81  .71 

273.73 

61.63 

3 

31 

53 

2187.1 

-34.88 

73.54 

= 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACY 


TOE 

1 .6803  TRA 

.5405 

TC3-6.4709  BAU 

1 .1024 

SOT  5475.0  SGR  i 

615.0 

$03  257.4 

ST 

2724.7 

SR 

551  .0 

SS 

745.1 

ROE 

.3415  RRA 

.0820 

RC3  -.3027  FAU 

.04557 

RRT  .7960  RRF 

.7003 

RTF  .9469 

CRT 

.9987 

CRS 

-.9675 

CST 

-.9761 

_ 

FOE 

.7911  FRA 

.7204 

FC3-3.0993 

BSP 

17568 

SOB  5509.4  R23 

.0503 

R13  .9472 

LSA 

2873.6 

MSA 

158.6 

SSA 

20.9 

r 

BOE 

1,7146  BRA 

.5546 

BC3  6.4779 

FSP 

-057 

SCI  5496.9  SG2 

370.1 

THA  5.14 

Eli 

2779.7 

EL2 

20.0 

ALF 

11  .42 

I 

LAUNCH 

DATE  FEB 

9 1969 

FLIGHT  TIME  170.00 

ARRIVAL 

. CATE 

AUG 

6 1969 

■ 

heliocentric  CONIC 

OISTANCE  514,600 

— 

RL 

147.60  LAL 

.00 

La  140.07 

VL 

26.917 

GAL 

1 .07  AZL  87.28 

HCA 

240.33  SMA 

123.60 

ECC 

.19600 

INC 

2.7169 

VI 

30.105 

= 

RP 

100.37  LAP 

-2.52 

LOP  28.37 

VP 

37.090 

GAP 

8.89  AZP  91.00 

TAL 

172.34  TAP 

60.67 

RCA 

99.28 

APO 

147.93 

V2 

34.970 

- 

RC 

162.097  GL 

20.70 

GP  -10.70 

ZAL 

80.84 

ZAP 

156.11  ETS  313.21 

ZAE 

120.95  ETE 

195.20 

ZAC 

139.63 

ETC 

182,91 

CLP- 

-164.86 

PLANETOCENTRIC  1 

CONIC 

' 

C3 

12.914  VHL 

3.594 

OLA  40.34 

RAL 

52.01 

RAO 

6567.5  VEl  11.509 

PTH 

2.03  VHP 

6.525 

DPA 

-3.47 

RAP 

47,98 

ECC 

1 .2125 

1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 

59.98 

20  0 52 

4066.64 

-30.61 

170.92 

277.86 

62.33 

21  16  39 

3466.6 

-34.04 

1 70 . 70 

— 

120.02 

2 56  29 

2807.43 

-30.60 

82.96 

277.86 

62.32 

3 43  16 

2207.4 

-34.03 

74  .04 

5 9.98 

20  8 52 

4066.64 

-30.61 

170.92 

277.06 

62.33 

21  16  39 

3466.6 

-34.04 

I 70 . 70 

120.02 

2 56  29 

2807.43 

-30.60 

82.98 

277.06 

62.32 

3 43  16 

2207.4 

-34 .03 

74  .04 

= 

59.98 

20  8 52 

4066.64 

-30.61 

170.92 

277.06 

62.33 

21  16  39 

3466.6 

-34 .04 

1 70 . 70 

120.02 

2 56  29 

2807.43 

-30.60 

82.98 

277.06 

62.32 

3 43  16 

2207.4 

-34.03 

74  .04 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 


TOE  1 

l .6078 

TRA 

.7542 

TC3-6 .4693 

BAU 

1 .1180 

SOT 

5538.8 

SGR 

604.8 

SG3 

249.0 

ST 

2610.4 

SR 

540.0 

SS 

691  .6 

ROE 

.3367 

RRA 

.0933 

RC3  -.2768 

FAU 

.04302 

RRT 

.7788 

RRF 

.7672 

RTF 

.9476 

CRT 

.9964 

CRS 

-.9516 

CST 

'.9123 

FDE 

.7021 

FRA 

.7937 

FC3-2.8837 

BSP 

17811 

SG6 

5571 .7 

R23 

.0412 

Rl* 

.94  70 

LSA 

2749.0 

MSA 

163.4 

SSA 

21  .6 

BOE  J 

1 .6426 

BRA 

.7599 

BC3  6.4752 

FSP 

-832 

SGI 

5558.9 

SG2 

370.0 

THA 

4.00 

ELI 

2665.3 

El2 

45.0 

alf 

11  .65 

LAUNCH  DATE  FEB  9 1 969  FLIGHT  TIME  180.00  ARRIVAL  DATE  AUG  8 1969 

HELIOCENTRIC  CONIC  OISTANCE  520.431 

RL  147.60  LAL  .00  LOL  140.07  VL  26.67$  GAL  2.29  AZL  67.4$  MCA  25]  .52  SNA  123.36  ECC  .20037  INC  2.5245  VI  30.185 

RP  108.33  LAP  -2.39  LOP  31.57  VP  37.074  GAP  9.22  AZP  90.80  TAL  170.80  TAP  62.32  RCA  98.64  APO  148.08  V2  34.983 

RC  164.221  CL  18.98  GP  -J7.82  ZAL  77.81  ZAP  157.4 0 ETS  312.54  ZAE  129.04  ETE  194.48  ZAC  141.70  ETC  182.56  CLP-165.86 

planetocentric  CONIC 


C3  13.228 

VHL 

3,637 

OLA  39,31 

RAL  56.26 

RAO  6567.5  VEl  I! .602 

' PTH  2.03 

VHP  6. 

688 

OPA  -1.95 

RAP  49.66 

ECC 

J .2177 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61.51 

20 

32  52 

4051 .91 

-29.73 

177.15 

282.05 

63.00 

2l  40 

24 

3451  .9 

-33.09 

169.06 

118.49 

3 

6 23 

2832.52 

-29.72 

84.57 

282.04 

62.99 

3 53 

36 

2232.5 

-33.00 

76.48 

61.51 

20 

32  52 

4051 .91 

'29.73 

177.J5 

282.05 

63.00 

21  40 

24 

3451  .9 

-33.09 

169.06 

118.49 

3 

6 23 

2832.52 

'29.72 

84.57 

282.04 

62.99 

3 53 

36 

2232.5 

-33.08 

76.40 

61 .51 

20 

32  52 

4051 .91 

'29.73 

177,15 

202.05 

63.00 

21  40 

24 

3451  .9 

-33.09 

169.06 

110.49 

3 

6 23 

2832.52 

'29.72 

84.57 

282.04 

62.99 

3 53 

36 

2232.5 

-33.00 

76  .40 

differential  corrections 

MID- 

course:  execution  accuracy 

ORBIT  DETERMINATION  ACCURACr 

toe  1.5247 

TRA 

.9698 

TC3-6.4022 

BAU  1.1331 

SGT 

5599.7  SGR 

596.2  SG3  240.5 

ST  2477.9 

SR  529.0 

SS 

630.1 

ROE  .3333 

RRA 

.1049 

RC3  -.2538 

FAU  .04058 

RRT 

.7617  RRF 

.74  73  RTF  , 

.9487 

CRT  .9917 

CRS  '.9293 

CST 

-.9675 

POE  .6151 

FRA 

.8619  FC3-2.6557 

BSP  18042 

SGB 

5631.3  R23 

.0328  R13 

.9489 

LSA  2607.1 

MSA  171.7 

SSA 

22.0 

BOE  1.5607 

BRA 

.9755 

8C3  6.4073 

FSP  - 806 

SGI 

5618.1  SG2 

385.0  THA 

4.66 

ELI  2532.9 

El2  66 . 5 

ALF 

11  .96 

1630 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  1 


LAUNCH  DATE  FEB  9 1969 


HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

.00 

LOL 

140.07 

VL 

RP 

108.29 

LAP 

-2.26 

LOP 

34.77 

VP 

RC 

1 66 . 326 

GL 

17.21 

GP 

-17.03 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

13.677 

VHL 

3.698 

_i 

o 

38.22 

RAL 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

63.18 

20  57  28 

4036.03 

-28.75 

175.26 

116.82 

3 14  52 

2862.94 

-28.74 

86.54 

63.18 

20  57  28 

4036.03 

-28.75 

175.26 

116.82 

3 14  52 

2862.94 

-28.74 

86.54 

63.18 

20  57  28 

4036.03 

-20.75 

175.26 

116.82 

3 14  52 

2862.94 

-28.74 

86.54 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4359  TRA  1.2007  TC3-6.2556 
ROE  .3319  RRA  .1176  RC3  -.2304 
FOE  .5339  FRA  .9301  FC3-2.4046 
0OE  1.473d  BRA  1 .2064  BC3  6.2599 

LAUNCH  OATE  FEB  9 1969 


FLIGHT  time  182.00 
01  STANCE  526.1  58 

26.839  CAL  2.73  AZL  87.66  HCA  254.71  SMA  123.12 

37.058  GAP  9.56  A ZP  90.6 2 TAL  169.26  TAP  63.97 

74.77  ZAP  158.61  ETS  311.72  ZAE  129.12  ETE  193.84 

60.41  RAO  6567.5  VEL  11.622  PTH  2.04  VHP  6.863 

INJ  RT  ASC  INJ  AZHTH  INJ  TIME 
286.27  63.65  22  4 44 

286.26  63.63  4 2 35 

286.27  63.65  22  4 44 

286.26  63.63  4 2 35 

286.27  63.65  22  4 44 

286.26  63.63  4 2 35 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.1446  SCT  5653.7  SGR  589.3  SG3  232.0 

FAU  .03799  RRT  .7449  RRF  .7291  R7F  .9493 

BSP  18174  SG6  5684.3  R23  .0279  R13  .9494 

FSP  -775  SGI  5670.8  SG2  392.0  THA  4.46 

FLIGHT  TIME  184.00 


ARRIVAL  cate  AUG  ID  1969 


ECC  .20422  INC  2.3391  vj  30.185 
RCA  97.98  APO  J40.27  V2  34.996 

ZAC  143.80  ETC  182.19  ClP-166.85 

DPA  -.53  RAP  51 .40  ECC  1 .2251 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3436.0  -32.04  167.22 

2262.9  -32.03  78.49 

3436.0  -32.04  167.22 

2262.9  -32.03  78.49 

3436.0  -32.04  167.22 

2262.9  -32.03  78.49 

ORBIT  DETERMINATION  ACCURACY 
ST  2339.4  SR  519.0  5S  590.0 

CRT  .9836  CRS  -.8985  CST  -.9617 

LSA  2460.8  MSA  184.5  SSA  22.0 

ELI  2394.5  EL2  91 .5  AlF  12.33 

ARRIVAL  DATE  AUG  12  1969 


HELIOCENTRIC  CONIC 

OISTANCE  531.8 

RL  147.60 

LAL 

.00 

LOL  140.07 

VL  26.801 

GAL  3.19 

AZL  87.84 

RP  108 .24 

LAP 

-2.11 

LOP  37.97 

VP  37.043 

GAP  9.91 

AZP  90.45 

RC  168.4J0 

GL 

15.48 

GP  -16.31 

ZAL  7J.72 

ZAP  159.75 

ETS  310.73 

PLANETOCENTRIC  CONIC 

VEL  11.647 

C3  14.273 

VHL 

3.770 

OLA  37.08 

RAL  64.43 

RAD  6567.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

64.99 

21 

22  42 

4010.55 

-27.68 

173.24 

290.49 

115.01 

3 

21  42 

2899.13 

-27.67 

88.90 

290.49 

64.99 

21 

22  42 

4018.55 

-27.68 

173.24 

290.49 

115.01 

3 

21  42 

2099.13 

-27.67 

88.90 

290.49 

64.99 

21 

22  42 

4018.55 

-27.68 

173.24 

290.49 

115 .01 

3 

21  42 

2899.13 

-27.67 

88.90 

290.49 

SMA  122.89 
TAP  65.62 


PTH  2.04  VHP  7.050 
INJ  A7MTH  INJ  TIME 


differential  corrections  mid-course 

TOE  1.3336  TRA  1.4384  TC3-6.0616  BAU  1.1573  SGT  5704 .8  SGR 
ROE  .3313  RRA  .1302  RC3  -.2107  FAU  .03564  RRT  .7292  RRF 
FOE  .4532  FRA  .9910  FC3-2.1616  BSP  18395  SGB  5734.4  R23 
BOE  1.3742  BRA  1.4443  0C3  6.0653  FSP  -751  SGI  5720.6  SG2 


64.27 

64.26 

64.27 

64.26 

64.27 
64.26 

I ACCURA 

582 .4  SG3 
.7116  RTF 
.0223  R13 

397.4  THA 


22  29  41 
4 10  1 

22  29  41 
4 10  1 

22  29  41 
4 10  1 

Y 

223.5 

.9504 

.9505 

4.28 


ECC  .20836  INC  2.1591  VI  30.185 
RCA  97.28  APO  148.49  V2  35.010 

ZAC  145.92  ETC  181.80  ClP-167.82 

DPA  .82  RAP  53.21  ECC  1 .2349 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3418.6  -30.90  165.26 

2299.1  -30-89  80.92 

3418.6  -30.90  165.26 

2299.1  -30.89  80.92 

3418.6  -30.90  165.26 

2299.1  -30.89  80.92 

ORBIT  DETERMINATION  ACCURACY 
ST  2186.9  SR  508.0  SS  542.8 

CRT  .9703  CRS  -.8561  CST  -.9546 

LSA  2300.9  MSA  201.6  SSA  21.5 

ELI  2241.9  El2  119.9  AlF  12-74 


LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  108.20  LAP  -1.96  LOP  41.17 

RC  170.474  GL  13.79  GP  -15.66 

PLANETOCENTRIC  CONIC 
C3  15.027  VHL  3.076  OLA  35.89 

LNCH  AZHTH  LNCH  TIME  L-I  TIME 
66.96  21  48  40  3998.83 

IJ3.04  3 26  36  2941 .77 

66.96  21  40  40  3990.03 

113.04  32636  2941.77 

66.96  21  40  40  3998.83 

113.04  32636  2941.77 

differential  CORRECTIONS 
TOE  I .2230  TRA  1.6888  TC3-5.8135 
ROE  .3319  RRA  .J437  RC3  -.1922 
FOE  .3766  FRA  1 .0500  FC3-1 .9200 
BOE  1.2673  BRA  1.6949  BC3  5.8167 

LAUNCH  OATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 
RP  108.16  LAP  -1.80  LOP  44.37 


FLIGHT  time  186.00 


ARRIVAL  cate  AUG  14  1969 


OISTANCE  537.525 

VL  26.763  CAL  3.67  AZL  88.02  HCA  261.11  SMA  122.65  ECC  .21284  INC  1.9833  VI  30.185 
VP  37.028  GAP  10.20  A7P  90.31  TAl  166.10  TAP  67.20  RCA  96.55  APO  148.76  V2  35.023 
ZAL  68.70  ZAP  160.82  ETS  309.56  ZAE  129.24  ETE  192.75  ZAC  148.06  ETC  183.36  ClP-168.78 


RAL  68,29  RAD  6567.6  VEL  11 .680  PTH  2.05  VHP 
INJ  LAT  INJ  LONG  INJ  RT  ASC 
-26.52  171.03  294.71 

-26.51  91.72  294.71 

-26.52  171.03  294.71 

-26.51  91.72  294.71 

-26.52  171.03  294.71 

-26.51  91.72  294.71 

MlO-C<XWSe  EXECUTION  ACCURACV 
BAU  1.1686  SGT  5751.2  SGR  575.8  SG3  215.1 

FAU  .03333  RRT  .7144  RRF  .6956  RTF  .9513 

SSP  18595  SGB  5780.0  R23  .0181  R13  .9514 

FSP  -726  SGI  5766.0  SG2  401.9  THA  4.11 

FLIGHT  TIME  188.00 


7.249  DPA  2.00  RAP  55.00  ECC  1 .2473 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.07 

22  55  19 

3398,8 

-29.67 

163.11 

64.86 

4 15  38 

2341  .8 

-29.66 

83.80 

64.07 

22  55  19 

3398.8 

-29.67 

163.11 

64.66 

4 15  38 

2341  .8 

-29.66 

83.80 

64.87 

22  55  ,19 

3398.8 

-29.67 

163.11 

64.86 

4 15  30 

2341  .8 

-29.66 

83.80 

ST  2034.8  SR  496.9  S5  501.9 

CRT  .9496  CRS  -.7999  CST  -.9466 

LSA  2142.2  MSA  223.5  SSA  20.9 

ELI  2089.1  EL 2 151 .6  AlF  13.13 

ARRIVAL  DATE  AUG  16  1969 


DISTANCE  543.160 

VL  26.724  GAL  4.10  AZL  88.19  HCA  264.31  SMA  122.42 
VP  37.013  GAP  10.67  AZP  90.18  TAL  164.63  TAP  68.94 


RC  172.518  GL  12.17  GP  -15.06  ZAL  65.74  ZAP  161.83  ETS  308.10  ZAE  129.20  ETE  192*28 

PLANETOCENTRIC  CONIC  , „ _ 

“TH  2.06  VHP  7.462  DPA 

INJ  AZMTH  INJ  TIME 


ECC  .21768  INC  1.8103  VI  30.385 
RCA  95.77  APO  149.07  V2  35.036 
ZAC  150.22  ETC  180.08  ClP-169.72 


VHL  3.995 

OLA  34.67 

RAL  72.00 

RAO  6567.6 

VEL  11.719 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

22  15  34 

3975.90 

-25.30 

168.59 

296.92 

3 29  14 

2991 .78 

-25.29 

95.05 

296. 9 J 

22  15  34 

3975.90 

-25.30 

166.59 

298.92 

3 29  14 

2991 .70 

-25.29 

95.05 

298.91 

22  15  34 

3975.90 

-25.30 

168.59 

298.92 

3 29  14 

2991 .78 

-25.29 

95.05 

298.91 

3.28  RAP  57.00  ECC  1 .2626 


69.10 
110.90 
69.10 
110.90 
69.10 
110.90 

differential  corrections 
TOE  1.1055  TRA  1.9527  TC3-5.5192 
ROE  .3336  RRA  .1579  RC3  -.1747 
FOE  .3046  FRA  1.1070  FC3-1 .6855 
BOE  1.1540  BRA  1.9590  BC3  5.5219 


65.45 

65.44 

65.45 

65.44 

65.45 
65.44 


23  21 
4 19 
23  21 
4 19 
23  21 
4 19 


50 

6 

50 

6 

50 

6 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3375.9 

-28.39 

160.73 

2391 .8 

-28 . 38 

87.19 

3375.9 

-28.39 

160.73 

2391  .6 

-28.38 

07.19 

3375.9 

-28.39 

160.73 

2391 .8 

-28.38 

87.19 

MID-COURSE  EXECUTION  ACCURACV 
BAU  1.1780  SGT  5792.7  SGR  569.5  SG3  206.9 

FAU  .03107  RRT  .7008  RRF  .6811  RTF  .9522 

BSP  18772  SGB  5820.6  R23  .0147  RJ3  .9523 

FSP  -702  SGI  5806.5  SG2  405.3  THA  3.96 


ORBIT  DETERMINATION  ACCURACY 
ST  1890.9  SR  485.6  SS  468.5 

CRT  .9188  CRS  -.7205  CST  -.9388 

LSA  1992.1  MSA  249.6  SSA  20.0 

ELI  1943.4  EL2  386.5  AlF  13.40 


1631 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69) 


LAUNCH  OATE  F£6  9 1969  FLIGHT  TIME  190.00  ARRIVAL  DATE  AUG  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  548.757 

RL  147.60  LAL  .00  LOL  140.07  VL  26,686  GAL  4,7l  A7L  88.36  HCA  267.51  SMA  122.19  ECC  .22291  INC  1 .6391  VI  30.185 

RP  108.12  LAP  -1.64  LOP  47.58  VP  36.998  GAP  It  .0$  AZP  90.07  TAL  163.10  TAP  70.61  RCA  94.96  APO  149.43  V?  35.050 

RC  174.540  GL  10.61  GP  -14.52  ZAL  62.84  ZAP  162.78  ETS  306.59  7AE  129.32  ETE  191.85  ZAC  152.39  ETC  180.32  ClP-170.65 

PLANETOCENTRIC  CONIC 

C3  17.082  VHL  4.133  OLA  33.44  RAL  75.52  RAO  6567.7  VEL  11.767  PTH  2.08  VHP  7.689  DPA  4.40  RAP  58.97  ECC  1.2811 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  R T ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

71.43  22  43  43  3948.48  -24.02  165.82  303.09  66.01  23  49  31  3348.5  -27.05  158.03 

108.57  3 29  12  3050.39  -24.01  98.98  303.08  66.00  4 20  2 2450.4  -27.04  91.19 

71.43  224343  3948.48  -24.02  165.82  303.09  66.01  234931  3348.5  -27.05  158.03 

108.57  329  12  3050.39  -24.01  98.98  303.08  66.00  4 20  2 2450.4  -27.04  91.19 

110.00  432  1 2857.93  -28.75  86.14  305.18  70.66  51939  2257.9  -31.11  77.73 

110.00  24359  3188.93  -19.45  107.31  300.65  61.32  3 37  8 2588.9  -23.12  100.10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  .9844  TRA  2.2334  TC3-5. 1821  BAU  1.1840  SGT  5829.0  SGR  563.4  $C3  198.9  ST  1765.7  SR  474.6  SS  444.3 

RDE  .3367  RRA  .1731  RC3  -.1575  FAU  .02879  RRT  .6885  RRF  .6686  RTF  .9530  CRT  .8751  CRS  -.6447  CST  -.9331 

TOE  .2388  FRA  1.1638  FC3-1 .4591  BSP  18858  SGB  5856.2  ^3  .0126  R13  .9531  LSA  1860.8  MSA  278.6  SSA  19.1 

BOE  1.0404  BRA  2.2401  6C3  5.1845  F$P  -674  SGI  5842.0  SG2  407.7  THA  3.83  ELI  1814.7  EL2  223.5  AlF  13.44 

LAUNCH  DATE  FEB  9 1 969  FLIGHT  TIME  192.00  ARRIVAL  DATE  AUG  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  554.309 

RL  147,60  LAL  .00  LOL  140.07  VL  26.649  GAL  5.27  AZL  88.53  HCA  270.72  SMA  121.97  ECC  .22857  INC  1.4687  VI  30.185 

RP  108.08  LAP  -1.47  LOP  50.79  VP  36.983  GAP  11.51  47P  89.98  TAL  161.57  TAP  72.28  RCA  94.09  APO  149.85  V2  35,063 

RC  176.542  GL  9.12  GP  -14.03  ZAL  60.03  ZAP  163.68  ETS  304.76  ZAC  129.34  ETE  191.47  ZAC  154.58  ETC  179.67  CLP-17J.58 

PLANETOCENTRIC  CONIC 

C3  18.427  VHL  4.293  OLA  32.19  RAL  78.85  RAD  6567.7  VEL  11,824  PTH  2.09  VHP  7,931  DPA  5.46  RAP  60.99  ECC  1.3033 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

74.01  23  13  38  3914.64  -22.70  162-59  307.22  66.54  24  18  53  3314.6  -25.68  154.86 

105.99  3 25  53  3119.45  -22.69  J03.66  307.21  66.53  4 17  52  2519.5  -25.67  95.93 

74.01  23  1 3 38  3914.64  -22.70  1 62. i?  307 .22  66.54  24  18  53  3314.6  -25.68  154.86 

105.99  3 25  53  3119.45  -22.69  103.69  307.21  66.53  4 17  52  2519.5  -25.67  95.93 

110.00  51914  2769.07  -30.59  79.88  310.38  73.94  6 523  2169. 1 -32.49  7J.J7 

110.00  2 23  24  3313.02  -15.24  JJ4.46  303.16  59.03  3 18  37  2713.0  -19.23  107.62 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOC 

.8533 

TRA 

2.5249 

TC3-4.8302  BAU 

1.1904 

SGT 

5861.1  SGR 

556.3 

SG3 

191 .2 

ST 

1655.3 

SR 

462.7 

SS 

426.4 

ROE 

.3402 

RRA 

.1886 

RC3  - YT JZi 

FAU 

.02669 

RRT 

.6770  RRF 

.6565 

RTF 

.9539 

CRT 

.8149 

CRS 

-.5471 

CST 

-.9300 

- 

FOE 

.1749 

FRA 

1.2170 

FC3-1 .2538 

BSP 

19025 

SGB 

5887.4  R23 

.0102 

R13 

.9540 

LSA 

1743.5 

MSA 

309.2 

SSA 

18.2 

I 

BOE 

.9186 

BRA 

2.5319 

0C3  4.8323 

FSP 

-652 

SCI 

5873.2  SC2 

408.6 

THA 

3.69 

ELI 

1698.8 

El2 

261  .3 

Alf 

13.15 

{ 

LAUNCH 

DATE 

FEB 

9 1969 

FLIGHT  time 

194.00 

ARRIVAL 

DATE 

AUG 

22  1969 

HELIOCENTRIC  CONIC  CISTANCE  559.813 

RL  147.60  LAL  .00  LOL  140.07  VL  26.611  GAL  5.87  AZL  88.70  HCA  273.92  SMA  121.75  ECC  .23470  INC  1.2978  VJ  30.185 

RP  108.04  LAP  -1.29  LOP  54 ,00  VP  36.969  GAP  11,96  AZP  89.91  TAL  160.05  TAP  73.97  RCA  93.17  APO  150.32  V2  '35.076 

RC  178.523  CL  7.70  GP  -13.58  ZAL  57.32  ZAP  164.52  ETS  302.67  ZAE  129.36  ETE  191.12  ZAC  156,77  ETC  178.91  CLP-J72.50 

PLANETOCENTRIC  CONIC 

C3  20.019  VHL  4,474  DLA  30.95  RAL  82.00  RAO  6567.8  VEL  11.891  PTH  2.11  VHP  8.191  DPA  6,45  RAP  63.05  ECC  1.3295 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.95 

23  46  30 

3870.49 

-21 .36 

158.63 

311.31 

67.05 

24  51  0 

3270.5 

-24.28 

150.96 

103,05 

3 18  7 

3202.76 

-21.35 

109.35 

311.30 

67.04 

4 11  30 

2602.8 

-24.28 

101 ,68 

76.95 

23  46  30 

3870.49 

-21.36 

158.63 

311 .31 

67.05 

24  51  0 

3270.5 

-24.28 

150.96 

103.05 

3 18  7 

3202.76 

-21 .35 

109.35 

311 .30 

67.04 

4 11  30 

2602.8 

-24.28 

101  .66 

110.00 

5 55  30 

2712.06 

-31.59 

75.74 

315.10 

76.21 

6 40  42 

2112.1 

-33.16 

66.86 

110.00 

2 12  13 

3409.19 

-11.80 

119.79 

306.10 

57.68 

3 9 3 

2609. Z 

-15.98 

113.18 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .717 2 TRA  2.8324  TC3-4.4616  BAU  1.1946  SGT  5888.2  SGR  548.8  SG3  183.8  ST  1570.9  SR  450.6  SS  4J6.J 

ROE  .3445  RRA  .2048  RC3  -.1276  FAU  .02465  RRT  .6667  RRF  .6457  RTF  .9550  CRT  .7374  CRS  -.4433  CST  -.9315 

FOE  .1155  FRA  1 .2695  FC3-1 .0661  BSP  19170  SGB  5913.7  R23  . 0060  R1 3 .9550  LSA  1652-0  MSA  338,5  SSA  17.3 

BOE  .7956  BRA  2,8398  BC3  4.4634  FSP  -630  SGI  5899.6  SG2  408.3  THA  3.57  ELI  1606,9  El2  297.6  ALF  12.37 

LAUNCH  DATE  FEB  9 1 969  FLIGHT  TIME  196.00  ARRIVAL  DATE  AUG  24  1969 

HELIOCENTRIC  CONIC  OISTANCE  565.260 

RL  147.60  LAL  .00  LOL  140.07  VL  26.574  GAL  6.50  AZL  88.87  HCA  277.14  SMA  121.53  ECC  .24136  INC  1.1256  VJ  30.185 

RP  108-00  LAP  -1.12  LOP  57.21  VP  36.954  GAP  12.44  AZP  89.86  TAL  158.54  TAP  75.68  RCA  9Z.19  APO  150.86  V2  35.089 

RC  180.483  GL  6.36  GP  -13. J7  ZAL  54.73  ZAP  165.30  ETS  300.30  ZAE  129.37  ETE  190.80  ZAC  158.96  ETC  177,98  CLP-J73.4J 

plane tocentr j c conic 


C3  21 .894 

VHL 

4.679 

OLA  29.73 

RAL  84.96 

RAO  6567.9  VEL  11.970 

PTH  2.13 

VHP  8.469 

DPA  7,38 

RAP  65.14 

ECC 

1 .3603 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

l INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.54 

0 

28  56 

3807.04 

-20.01 

153.28  315.36 

67.54 

1 32  23 

3207.0 

-22.88 

145.68 

99.46 

3 

3 12 

3309.17 

-20.00 

116.69  315.35 

67.53 

3 58 

21 

2709. Z 

-22.87 

109.08 

100.00 

3 

33  30 

3212.33 

-22.20 

110.42  316.28 

69.45 

4 27 

3 

2612.3 

-24.79 

102.59 

100.00 

2 

41  19 

3379.11 

-17.84 

120.69  314.36 

65.61 

3 37 

38 

2779.1 

-20.99 

113.51 

lio.ao 

6 

26  22 

2670.35 

-32.23 

72.65  319.57 

77.93 

7 10 

52 

2070.3 

-33.55 

63.67 

110.00 

2 

4 57 

3493.86 

-8.68 

124.37  309.20 

56.81 

3 3 

H 

2893.9 

-f2 .99 

117.92 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .5760 

TRA 

3.1567 

TC3-4 .0858 

BAU  1.1964 

SGT  5910.4  SGR 

540.6  SG3 

176.7 

ST  1514.6 

SR  438.3 

SS 

413.1 

RDE  .3497 

RRA 

.2216  RC3  -.1137 

FAU  .02267 

RRT  .6571  RRF 

.6360  RTF 

.9560 

CRT  .6440 

CRS  -.3398 

CST 

-.9375 

FOE  .0603 

FRA 

1.3216 

FC3  -.8966 

BSP  19296 

SGB  5935.0  R23 

.0063  R13 

.9561 

LSA  1588.8 

MSA  363 . 5 

SSA 

16.5 

BOE  .6738 

BRA 

3.1645 

8C3  4.0874 

FSP  -607 

SGI  5921.1  SC2 

406.8  THA 

3.46 

ELI  1542.0 

EL2  329.4 

ALF 

11.07 

1632 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  OATE  FEB  9 1969 

heliocentric  CONIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  107.96  LAP  '.94  LOP  60. 42 

RC  182.422  0L  5.11  OP  -12.79 

planetocentric  CONIC 
C3  24.093  VHL  4.908  OLA  28.53  PAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

86.33 

I 26  28 

3680.71 

-18.66 

93.67 

2 2T  47 

3482.11 

-18.64 

100.00 

4 34  0 

3075.71 

-25.17 

100.00 

2 2 56 

3562.34 

-12.37 

110.00 

6 53  34 

2638.83 

-32.65 

110.00 

1 59  52 

3571 .99 

-5.75 

differential  corrections 

TOE  .4343 

TRA  3.5037 

TC3-3.7038 

BAU  1.1934 

ROE  .3558 

RRA  .2392 

RC3  -.1000  FAU  .02067 

FDE  .0107 

FRA  1.3757 

FC3  -.7429  BSP  1931? 

BOE  .5614 

BRA  3.5118 

6CJ  3.7051 

FSP  -582 

FLIGHT  TIME  198.00 
DISTANCE  570.642 

VL  26.538  GAL  7.16  AZL  89.05  HCA  280.35  SNA  121.31 

VP  36.940  GAP  12.96  AZP  89.83  TAL  157.06  TAP  77.40 

7AL  52.25  ZAP  166.02  ETS  297.61  ZAE  129.37  ETE  190.50 

8.769 
TIME 
2 27  49 
25  49 
25  16 
2 18 
37  33 
59  24 


87.73 


RAO  6568.0 
INJ  LONG 
143.39 
128.85 
101.37 
131.75 
70.29 
128.51 


PTH  2.16  VHP 
INJ  AZMTH  INJ 
68.01 
68.00 
73.32 
62.57 
79.27 
56.25 


LAUNCH  OATE  FEB  91969 

HELIOCENTRIC  CCNIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  107.92  LAP  -.75  LOP  63.64 

RC  184.340  GL  3.93  GP  -12.45 

PLANETOCENTRIC  CONIC 
C3  26.667  VHL  5.164  OLA  27.37 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  3 11  38  3397.20 

90.00  1 3 17  3815.70 

100.00  5 11  33  3010.60 

100.00  1 46  3 3677.53 

110.00  7 17  56  2615.11 

110.00  I 56  9 3645.78 


VEL  12.061 
INJ  RT  ASC 
319.36 

319.35 
321 .82 

316.36 
323.90 
312.39 

MID-COURSE  EXECUTION  ACCURACY 
9GT  5928.7  SGR  532.1  SG3  170.0 

RRT  .6489  RRF  .6281  RTF  .9571 

SG6  5952.5  R23  .0054  R13  .9571 

SGI  5938.7  SG2  404.2  THA  3.35 

FLIGHT  TIME  200.00 


ARRIVAL  date  AUG  26  1969 


ECC  .24860  INC  .9507  VI  30.185 

RCA  91.15  APO  151.47  V2  35.102 

ZAC  161.16  ETC  176.84  ClP-174.32 

OPA  8.25  RAP  67.26  ECC  1.3965 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3080.7  -21.48  135.84 

2882.1  -21.47  121.29 

2475.7  -27.22  93.16 

2962.3  -15.95  124.78 

2038.8  -33.79  61.24 

2972.0  -10.14  122.18 

ORBIT  DETERMINATION  ACCURACY 
ST  1489.7  SR  426.2  SS  415.9 

CRT  .5419  CRS  -.2460  CST  -.9471 

LSA  1558.3  MSA  381.3  SSA  15.7 

ELI  1508.6  EL2  353.7  AlF  9.33 

ARRIVAL  OATE  AUG  28  1969 


DISTANCE  575.949 

VL  26.501  GAL  7.87  AZL  89.23  HCA  283.56  SMA  121.10 

VP  36.926  GAP  13.51  A TP  89.82  TAL  155.59  TAP  79.15 

ZAL  49.90  ZAP  166.69  ETS  294.57  ZAE  129.35  ETE  190.23 


RAL  90.32 
INJ  LAT 
-22.74 
-12.04 
-26.37 
-8.68 
-32.94 
-2.94 


LAUNCH  DATE  FE8  9 1969 

HELIOCENTRIC  CONIC 
RL  147,60  LAL  .00 

RP  107.88  LAP  -.56 

RC  186.236  GL  2.83 

PLANETOCENTRIC  CONIC 


TC3- 

3.3371 

BAU 

1.1901 

RC3 

-.0877 

FAU 

.01885 

FC3 

-.6119 

BSP 

19437 

BC3 

3.3383 

FSP 

-562 

LOL 

140.07 

VL 

26.465 

GAL 

LOP 

66.85 

VP 

36.912 

GAP 

GP 

-12.13 

ZAL 

4 7.68 

ZAP 

OLA 

26.25 

RAL 

92.73 

RAO 

RAO  6568.1  VEL  12.167  PTH  2.18  VHP  9.092 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

124.20  325.35  72.65  4 8 15 

150.20  320.92  64.17  2 6 53 

96.90  326.49  75.39  6 1 44 

138.30  319.16  61.28  2 47  20 

68.50  328.12  60.29  8 1 31 

132.38  315.64  55.93  2 56  55 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5941.5  SGR  522.2  $C3  163.6 

RRT  .6408  RRF  .6200  RTF  .9585 

SG6  5964.4  R23  .0040  R13  .9585 

SGI  5951.0  SG2  400.3  THA  3.24 

FLIGHT  TIME  202.00 


ICC  .25648  INC  .7721  Vl  30.185 
RCA  90.04  APO  152.16  V2  35.114 
ZAC  163.35  ETC  175.39  ClP-175.24 

DPA  9.06  RAP  69.41  ECC  1.4389 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2797.2  -24.90  116.20 

3215.7  -15.42  143.15 

2410.6  -28.12  88.53 

3077.5  -12.45  131.54 

2015.1  -33.93  59.40 

3045.8  -7.40  126.13 

ORBIT  DETERMINATION  ACCURACY 

ST  1486.1  SR  413.3  SS  421 .9 
CRT  .4331  CRS  -.1569  CST  -.9575 
LSA  1550.5  MSA  391.4  SSA  15.0 

ELI  1497.5  EL2  369.7  AlF  7.32 

ARRIVAL  OATE  AUG  30  1969 


01  STANCE  581.167 

8,63  AZL  89.41  HCA  286.78  SMA  120.89 
14.10  AZP  69.83  TAL  154.15  TAP  80.93 


3 51  54  3321.79 

0 42  15  3944.43 

5 41  48  2967.52 

1 35  3 3773.93 

7 39  56  2597.78 

1 53  22  3716.44 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 
90.00 
100. DO 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  .1271  TRA  4.2490  TC3-2.9816 
ROE  .3692  RRA  .2746  RC3  -.0761 
FOE  -.0826  FRA  1.4812  FC3  -.4981 
BOE  .3905  BRA  4.2579  BC3  2.9826 

LAUNCH  DATE  FEB  9 1969 


INJ  LAT 
-24.18 
-8.12 
-27.07 
-5.49 
-33.13 
-.24 

6AU  1.1833 
FAU  .01707 
BSP  19538 
FSP  -543 


INJ  LONG 
119.15 
157.63 
93.89 
143.68 
67,18 
136.07 


VEL  12.290  PTH  2.21  VHP  9.441 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
330.07  74.79  4 47  16 

323.61  62.76  1 46  0 

330.89  76.82  6 31  J5 

322.18  60.57  2 37  57 

332.25  81.05  6 23  16 

318.93  55.82  2 55  19 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5949.7  SGR  511.3  SG3  157.4 

RRT  .6331  RRF  .6126  RTF  .9600 

SG6  5971 .6  *23  .0027  R13  .9601 

SGI  5958.5  SG2  395.1  THA  3.13 

FLIGHT  TIME  204.00 


ECC  .26508  INC  -5885  VJ  30.185 
RCA  88.84  APO  152.93  V2  35.126 
ZAC  165.52  ETC  173.51  ClP'176.16 

DPA  9.81  RAP  71.59  ECC  1.4884 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2721 .8  -26.03  110.97 

3344.4  -11.70  150.78 

£367 .5  '28.62  05-43 

3173.9  '9.37  137.04 

1997.8  -34.01  58.05 

3116.4  -4.73  129.86 

ORBIT  DETERMINATION  ACCURACY 

ST  1504.0  SR  400.2  SS  431.1 

CRT  .3267  CRS  -.0787  CST  -.9673 

LSA  1566.2  MSA  393.4  SSA  14.3 

ELI  1510.0  El2  376.7  AlF  5.30 

ARRIVAL  DATE  SEP  J 1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 

RP  107.85  LAP  -.37  LOP  70.07 

RC  188.109  GL  1.80  OP  -11.84 

PLANETOCENTRIC  CONIC 
C3  33.195  VHL  5.762  OLA  25.17  RAL 


DISTANCE  586.282 

VL  26.430  GAL  9.44  AZL  89.60  HCA  290.00  SMA  120.68 

VP  36.898  GAP  14.74  AZP  89.86  TAL  152.74  TAP  82.74 

ZAL  45.59  ZAP  167.81  ETS  287.39  ZAE  129.28  ETE  189.74 


94.98 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 

22  54 

3275.15 

-24.9? 

90.00 

0 

29  10 

4047.42 

-4.87 

100.00 

6 

7 40 

2937.37 

-27,52 

100.00 

1 

27  5 

3860.43 

-2.58 

110.00 

8 

0 0 

2585.94 

-33.25 

11 0.00 

1 

51  15 

3784.63 

2.36 

DIFFERENTIAL  CORRECTIONS 

TOE  -.0329 

TRA 

4.6569 

TC3-2.6408 

BAU  1.1723 

ROE  .3768 

RRA 

.2925 

RC3  -.0651 

FAU  .01534 

FOE  -.1243 

FRA 

1.5363 

FC3  -.4001 

BSP  19611 

BOE  .3783 

BRA 

4.6661 

BC3  2.6416 

FSP  '523 

RAO  6568.3 
INJ  LONG 
115.96 

163.45 
91.76 

148.45 
66.28 

139.63 


VEL  12.432  PTH  2.25  VHP  9.820 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


334.46 

326.58 

335.12 

325.32 

336.32 
322.24 


76.20 
62.07 
77.85 

60.21 
81.57 
55.89 


5 17  29 

1 36  37 

6 56  38 

2 31  25 

8 43  6 

2 54  19 


MID-COURSE  EXECUTION  ACCURACY 


SGT 

5953.5  SGR 

499.4  SG3 

151  .6 

RRT 

.6259  RRF 

.6060  RTF 

.9618 

SGB 

5974.4  R23 

.0019  R13 

.9618 

SGI 

5961.7  SG2 

388.9  THA 

3.02 

ECC  .2*7449  INC  .3982  Vl  30.185 

RCA  87.56  APO  153.81  V£  35.130 

ZAC  167.67  ETC  170.96  ClP-177.09 

OPA  10.51  RAP  73.78  ECC  1.5463 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2675.2  -26.63  107.68 

3447.4  -0.57  156.73 

2337.4  -28.92  03.24 

-3260.4  -6.52  141.80 

1905.9  -34.06  57.13 

3104.6  -2.13  133.43 

ORBIT  DETERMINATION  ACCURACY 
ST  1530.1  SR  307.0  SS  442.4 

CRT  .2204  CRS  -.0126  CST  -.9758 

LSA  1600.0  MSA  388.6  SSA  13.7 

ELI  1540.8  EL2  376.1  ALF  3.50 


1633 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE:  FE0  9 3 969 

HELIOCENTRIC  CONIC 
*L  I A 7 ,60  LAL  .00  LOL  140.07 

*P  107. 0j  LAP  -.10  L OP  73.29 

RC  109.959  CL  .05  CP  -11  .57 

planetocentric  CONIC 
C3  37.316  VHL  6.109  CLA 


FLIGHT  TIME  206.00 


ARRIVAL  CATE  SEP  3 1969 


OISTANCE  591.276 

VL  26.395  CAL  10.31  AZL  89.80  HCA  293.22  SMA  120. A0  EC C .28460  INC  .2004  VI  30.105 

VP  36.004  CAP  15.44  AZP  89 . 92  TAL  1 51 .37  TAP  04.59  RCA  86 . 1 7 APO  1 54 . 79  V2  35.150 

7AL  43.64  ZAP  160.26  ET5  283.20  7AE  129.21  ETE  109.52  ZAC  169.77  ETC  167.35  ClP-170.03 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

40 

54 

3243.50 

-25.47 

113.70 

90.00 

0 

19 

46 

4136.09 

-1 .96 

160,53 

100.00 

6 

30 

23 

2916.36 

-27.82 

90.27 

100.00 

1 

20 

50 

3940.54 

.14 

152.84 

110.00 

0 

10 

15 

2578.00 

-33.32 

65.74 

110.00 

1 

49 

35 

3850.70 

4.88 

143,09 

24.14  RAL  97.06  RAO  6560.5  VEL  12.597  PTH  2.20  VHP  10.232  OPA  11.14  RAP  75.98  ECC  1.614] 


LNCH  A7HTH 
90.00 
90.00 
1 00.00 

100.00 

110.00 
110.00 


DIFFERENTIAL  corrections 
toe  '.1946  TRA  5.0946  TC3-2.3139 
RDE  .3052  RRA  .3105  RC3  -.0545 
FOE  -.1622  FRA  1.5950  FC3  -.3151 
BOE  .4316  BRA  5.1041  8C3  2.3J45 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07 
RP  107.70  LAP  .01  LOP  76.52 
RC  191.706  CL  -.03  CP  -11.33 
PLANETOCENTRIC  CONIC 
C3  42.152  VHL  6,492  OLA  23.16 
LNCH  TIME  L-I  TIME 

5 11  27  3222.11 

0 12  33  4221 .10 

6 50  36  2902.43 

1 16  6 4016.01 

0 34  55  2576.06 

1 40  16  3915.15 

differential  corrections 

TOE  -.3665  TRA  5.5569  TC3-2.0121 
ROE  .3930  RRA  .3277  RC3  -.0451 
FOE  -.1997  FRA  1.6540  FC3  -.2453 
BOE  .5300  BRA  5.5666  6C3  2.0126 


LAUNCH  GATE  F£B  9 1969 

heliocentric  conic 

RL  147.60  LAL  .00  LOL  140.07 
RP  107.75  LAP  .20  LOP  79.74 
RC  193.588  Cl  -.85  CP  -11.10 
PLANETOCENTRIC  CONIC 
C3  47,042  VHL  6.917  CLA  22.22 
LNCH  TIME  L-I  TIME 

5 31  21  3208.21 

0 6 46  4298.66 

7 8 43  2894.27 

1 12  6 4087.03 

8 50  8 2577.01 

1 47  11  3977.86 

differential  CORRECTIONS 
TOE  -.5447  TRA  6.0516  TC3-1.7305 
ROE  .4029  RRA  .3442  RC3  -.0365 
FOE  -.2355  FRA  1.7103  FC3  -.1869 
BOE  .6775  BRA  6.0614  BC3  1 .7309 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

338.67 

77.19 

5 4 Z 57 

2643.6 

-26.98 

105.44 

329.60 

61.75 

1 28  44 

3538.1 

-5.72 

161 .87 

339.23 

78.59 

7 10  59 

2316,4 

-29.11 

81 .71 

l 

528.52 

60.11 

2 26  39 

3340,5 

-3.84 

J 46 . 32 

* 

340.33 

81.00 

9 1 14 

1970.9 

-34.00 

56.58 

- 

325.57 

56.13 

2 53  46 

3250.8 

.40 

136.80 

E 

BAU  1.1547 
FAU  .01358 
BSP  19574 
F$P  -502 


VL  26.361 
VP  36.070 
ZAL  41.02 

RAl  98.98 
INJ  LAT 
'25.70 
.72 

-28.00 

2.70 

-33.35 

7.31 

BAU  1.134J 
FAU  .01195 
BSP  19643 
FSP  -404 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5953.5  SGR  406.6  SG3  146.1 


ORBIT  DETERMINATION  ACCURACr 


RRT  .6190  RRF 
SGB  5973.3  R23 
SGI  5961.1  SG2 


.6002  RTF 
.0015  R13 
301.7  THA 


.9636 

.9637 

2.91 


ST 

CRT 


1503.7  SR 
.1430  CRS 
LSA  1646.6  MSA 
ELI  1584.7  EL2 


373.8  SS  455.2 
.0409  CST  -.9826 


379.1  SSA 
369.7  ALF 


13.1 

2.04 


FLIGHT  TIME  208.00 


ARRIVAL  CATE  SEP  5 1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


VL  26.327 
VP  36.856 
ZAl  40.13 

RAl  100.75 
INJ  LAT 
-25.98 
3.22 
'28.10 
5.12 
-33.34 
9.65 

BAU  1 .107] 
FAU  .01033 
BSP  1 9702 
FSP  -467 


OISTANCE  596. 

124 

— 

GAL  ft  .23 

AZL  90.01 

HCA  296.45 

SMA  120.28 

ECC  .29634  INC 

.0000 

VI  30.185 

| 

GAP  16.19 

AZP  90.00 

TAL  150.04 

TAP  06.49 

RCA  84.66  APO 

155.90 

V2  35.161 

| 

ZAP  160.63 

ETS  278.60  7AE  129.12  ETC  189.31 

ZAC  171 .80  ETC 

16 1 .94 

ClP-170.99 

i 

RAO  6560.6 

VEL  12.707 

PTH  2.33 

VHP  10.683 

OPA  11 .72  RAP 

70 . 19 

ECC  1 .6937 

[ 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM  INJ  2 LAT 

INJ  2 LONG 

112.29 

342.74 

77.07 

6 5 9 

2622.1 

'27.20 

103.91 

173.16 

332.05 

6J  .69 

I 22  55 

3623 . 1 

-3.07 

366.53 

89.28 

343.24 

79.08 

7 30  50 

2302.4 

-29.22 

00.69 

- 

156.99 

331.75 

60.22 

2 23  2 

34J6.0 

-1  .29 

1 50 . 4 7 

I 

65.52 

344,28 

02.01 

9 17  51 

1976.1 

-34,09 

56.36 

Z 

146.49 

3 28.90 

56.51 

2 53  31 

3315.1 

2.86 

140.24 

- 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

= 

SGT  5940.0  SGR  472.4  SG3  J4O.0 

ST  1634.3  SR 

360.1 

SS  469.0 

RRT 

.6116  RRF 

. 5937  RTF 

.9658 

CRT  .0650  CRS 

.0890 

CST  -.9876 

SCB  5966.7  R23 

. 0009  R13  . 

. 9650 

LSA  1699.0  MSA 

366.2 

SSA  12.5 

= 

SGI  5955.0  SG2  373.3  THA 

2.79 

ELI  1634.5  EL2 

359.3 

ALF  .07 

FLIGHT  time  210.00 

ARRIVAL 

CATE 

SEP  7 1969 

= 

DISTANCE  600.799 

gal  12.26 

AZL  90.23 

HCA  299.67 

SMA  120.09 

ECC  .30064  INC 

.22  77 

VI  30.185 

GAP  17.01 

AZP  90.11 

TAt  148.77 

TAP  88,44 

RCA  83.02  APO 

157.15 

V2  35.17? 

ZAP  168.90 

ETS  273.62 

ZAE  129.01 

ETE  189.10 

ZAC  173.69  ETC 

153.18 

CLP-179.97 

RAD  6560.8 

VEL  13.008 

PTH  2.37 

VHP  11.170 

DPA  12.24  RAP 

80.39 

ECC  1 .7074 

- 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ'  TIME 

PO  CST  TIM  INJ 

2 LAT 

INJ  2 LONG 

— 

111.32 

346.7 0 

70.32 

6 24  50 

2608.2 

27.33 

102.91 

=L 

177.49 

336.06 

61  .85 

J 19  25 

3690 . 7 

-.57 

170.06 

00.69 

347.17 

79.37 

7 56  50 

2294 . 3 

29.28 

00.09 

160.95 

335.01 

60.51 

2 20  14 

3407.0 

1 .15 

J 54 .4] 

— 

65.60 

340.17 

81  .96 

9 33  5 

1977.0 

34.09 

56.44 

149.84 

332.24 

57.05 

2 53  28 

3377.9 

5.24 

143.52 

LAUNCH  DATE  FEB  9 1969 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5937.9  SGR  456.9  SG3  135.8 

RRT  ,6037  RRF  .5071  RTF  .9682 

SG8  5955.5  R23  .0005  R13  .9602 

SGI  5944.3  SG2  363.0  THA  2.67 

FLIGHT  TIME  212.00 


ORBIT  DETERMINATION  ACCURACr 
ST  J687.6  SR 
CRT  -.0006  CRS 
LSA  1754.5  MSA 
ELI  1687.6  Et2 


346.3  SS  403.7 
.1295  CST  -.9913 

351 .4  SSA  12.0 
346.3  ALF  179.99 


HELIOCENTRIC  CONIC 
RL  147.60  LAL 
RP  107.71  LAP 
RC  195.366  Gl  -1.60  CP  -10.89 
PLANETOCENTRIC  CONIC 
C3  54.565  VHL  7,387  OLA 


,00  La  140.07 
.39  LOP  02.97 


ARRIVAL  CATE  SEP  9 1969 

OISTANCE  605.263 

VL  26.294  GAL  13.37  AZL  90.46  HCA  302.90  SHA  119.90  ECC  .32246  INC  .4629  VI  30.105 

VP  36.042  GAP  17,92  AZP  90.25  TAL  147.57  TAP  90.46  RCA  01.24  APO  150.56  V2  35.102 

ZAL  30.50  ZAP  169.06  ETS  260.29  ZAE  *120.05  ETE  188.91  ZAC  175.31  ETC  137.90  ClP  179.03 
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LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

49 

5 

3200.33 

-26.09 

110.77 

90.00 

0 

1 

59 

4371,94 

5.56 

101.60 

100.00 

7 

25 

2 

2890.9 3 

-20.15 

80.45 

iOO.OO 

1 

0 

43 

4156.56 

7.40 

164.77 

110.00 

9 

4 

0 

2581 ,30 

-33.30 

65.92 

110.00 

1 

46 

14 

4030,96 

11.90 

153.15 

35  RAL  102.37  RAD  6569.0  VEL  13.264  PTH  2.42  VHP  11.723 
INJ  RT  A SC  INJ  AZMTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TDE  -.7303  TRA  6.5839  TC3-1 ,4699  BAU  1 .0725 

ROE  .4125  RRA  .3595  RC3  -.0286  FAU  .00871 

FDE  -.2696  FRA  1 .7864  FC3  -.1302  BSP  19733 

BOE  .8307  0RA  6.5937  BC3  1.4702  FSP  -451 


350.56 

339.27 
351 .00 

338 .27 
351.99 

335.57 


70.58 
62.19 
79.49 
60.96 
81  .77 
57.71 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5924,5  SGR  440.2  SG3  131 .0 

RRT  .5950  RRF  .5000  RTF  .9707 

SCB  5940.8  R23  .0004  R13  .9707 

SGI  5930.3  SG2  353.5  THA  2.54 


6 42  25 

1 14  51 

8 13  13 

2 18  0 

9 47  1 

2' 53  33 


DPA  12.7]  RAP  82.59  ECC  1.0900 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 


2600.3  -27.40  102.35 

3771.9  1.00  1 74.94 

2290.9  -29.31  79.04 

3556.6  3.40  158.10 

ll?01.3  -34.07  56,77 

3439.0  7,55  146.75 

ORBIT  DETERMINATION  ACCURACr 
ST  1740.9  SR  332.3  SS  499.3 

CRT  -.0578  CRS  .1638  CST  -.9940 

LSA  1810.4  MSA  335.5  SSA  II  .5 

ELI  1741.0  EL2  333.0  ALF  179,34 


1634 


J PL  TM  33-99 


earth_VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  > 


LAUNCH  OATE  FEB  9 1969 


heliocentric  CONIC 


RL 

147.60 

LAL 

.00 

LOL 

140.07 

RP 

107.68 

LAP 

.58 

LOP 

86.20 

RC 

197.110 

GL 

-2.30 

GP 

-10.70 

PLANETOCENTRIC  CONIC 

C3 

62.545 

VHL 

7.909 

OLA 

20.52 

FLIGHT  TIME  214.00 
0JSTANCE  609.473 

VL  26.262  GAL  14.57  A?L  90.72  HCA  306.13  SMA  119.72 
VP  36. 626  GAP  16.91  AZP  90.42  TAL  146.44  TAP  92.56 
7AL  37.17  ZAP  169.11  ETS  262.66  7AE  123-66  ETE  168.71 


RAL  103.84  RAO  6569.2 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 4 54 

3197.37 

-26.13 

110.56 

90.00 

23  53  59 

4441  .61 

7.76 

185.54 

100.00 

7 39  42 

2891 .69 

-28.14 

88.51 

100.00 

1 5 48 

4222.52 

9.57 

168.47 

110.00 

9 16  36 

2588.53 

-33 .22 

66.48 

110.00 

1 45  23 

4096.44 

14.04 

156.43 

VEL  13.561  PTH  2.48  VHP  12.327 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
354.30  78.67  6 58  12 

342.49  62.68  25  SO 

354.74  79.46  8 27  54 

341.52  61.54  2 16  10 

355.73  81.46  95945 

338.88  58.51  2 53  42 


differential  corrections 

toe  -.9224  TRA  7.1565  TC3-1 .2295  BAU  1 .0263 

ROE  .4228  RRA  .3732  RC3  -.0215  FAU  .00707 

FOE  -.3028  FRA  1.6602  FC3  -.0979  BSP  19728 

BOE  1.0147  BRA  7.1662  BC3  1.2297  FSP  -435 

LAUNCH  GATE  FEB  9 1969 


SGT  5905.6  SGR 
RRT  .5853  RRF 
SG6  5920.7  R23 
SGI  5910.8  SG2 


422.3  SG3 
.5719  RTF 
.0003  R13 
342.1  THA 


126.5 

.9733 

.9733 

2.40 


FLIGHT  TIME  216.00 


ARRIVAL  DATE  SEP  11  1969 


ZCC  .33779  INC  .7158  VI  30.185 
RCA  79.28  APO  160.16  V2  35.192 
7AC  176.29  ETC  111.66  CLP  177.98 

OPA  13.13  RAP  84.76  ECC  2.0293 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2597.4  -27.43  102.13 

3841.6  4.03  178.84 

2291.7  -29.30  79.90 

3622.5  5.69  161 .82 

1988.5  -34.05  57.33 

3498.4  9.77  149.93 

ORBIT  DETERMINATION  ACCURACY 
ST  1791 .2  SR  318.3  SS  515.8 

CRT  -.1066  CRS  .1933  CST  -.995 9 

LSA  1863.8  MSA  319.2  5SA  10.9 

ELI  1791.5  EL2  316.4  AlF  178.88 

ARRIVAL  DATE  SEP  13  1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  140.07  VL 

RP  107.66  LAP  .77  LOP  89.43  VP 

RC  198.846  GL  -2.95  GP  -10.52  ZAL 

PLANETOCENTRIC  CONIC 


90.00  6 19  3 

90.00  23  50  25 

100.00  7 52  53 

100.00  1 3 12 

110.00  9 28  0 

110.00  J 44  34 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1208  TRA  7.7790  TC3-J .0080 

ROE  .4339  RRA  .3849  RC3  -.0151 

FOE  -.3344  FRA  1.9415  FC3  -.0642 

BOE  1.2018  BRA  7.7885  0C3  1 .0081 


26.231  GAL 
36.815  GAP 


DISTANCE  613.371 

15.89  A7L  90.99  HCA  309.35  SMA  119.54 
20.02  ATP  90.63  TAL  145.40  TAP  94.76 


35.90  ZAP  169.03  ETS  256.87  ZAE  128.42  ETE  188.52 


INJ  TIME 

7 12  21 

25  5 33 

8 41  9 

2 14  38 

10  11  19 
2 53  50 

Y 

122.2 

.9760 

.9760 

2.26 


OLA  19.75 

RAL  105.17  RAO  6569.4 

VEL  13.907 

PTH  2.54 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

3198.53 

-26.11 

110.64 

357.94 

78.63 

4508.03 

9.81 

189.34 

345.67 

63.30 

2895.93 

-28.08 

88.81 

358.37 

79.31 

4285.87 

11.60 

172.08 

344.73 

62.26 

2598.34 

-33.12 

67.22 

359.38 

81.02 

4156.22 

16.06 

159.68 

342.17 

59.41 

BAU  .9713 
FAU  .00535 
BSP  19642 
FSP  -418 


SGT  5883.8  SGR 
RRT  .5741  RRF 
3G6  5897.6  R23 
SG]  5888.4  SG2 


403.2  SG3 
.5627  RTF 
.0007  R13 
329.9  THA 


ECC  .35487  INC  .9907  VI  30.J85 

RCA  77.12  APO  161.96  V2  35.201 

ZAC  176.18  ETC  79.38  ClP  176.90 

OPA  13.49  RAP  86.91  ECC  2.1860 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2598.5  -27.42  102.22 

3908.0  6.15  182.57 

2295.9  -29.27  80.21 

3685.9  7.79  165.35 

1998.3  -34.01  58.10 

3556,2  11.89  153.06 

ORBIT  DETERMINATION  ACCURACY 
ST  1837.2  SR  304.3  SS  533.2 

CRT  -.1483  CRS  .2181  CST  -.9973 

LSA  1913.3  MSA  302.8  SSA  10.4 

ELI  1837.8  EL2  300.9  ALF  178.55 


LAUNCH  OATE  F£8  9 1969 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  1 40 .07 
RP  107.63  LAP  .95  LOP  92.66 
RC  200.549  GL  -3.54  GP  -10.36 
PLANETOCENTRIC  CONIC 
C3  83.501  VHL  9.138  OLA  19.03 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  6 31  38  3203.14 

90.00  23  47  14  4571  .37 

J 00.00  6 4 40  2903.14 

100.00  1 0 49  4346.60 

110.00  9 38  15  2610.37 

110.00  1 43  43  4212.14 

DIFFERENTIAL  CORRECTIONS 

TDE-1.3334  TRA  8.4504  TC3  -.8087 
ROE  .4456  RRA  .3934  RC3  -.0098 
FOE  -.3671  FRA  2.0296  FC3  -.0373 
BOE  1.4059  BRA  8.4596  6C3  .8088 

LAUNCH  DATE  FEB  9 1969 

HELIOCENTRIC  CCNIC 
RL  147.60  LAL  .00  LOL  140.07 
RP  107.60  LAP  1.13  LOP  95.90 
RC  202.22 7 GL  -4.09  GP  -10.20 
PLANETOCENTRIC  CONIC 
C3  97.331  VHL  9.866  OLA  18.37 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  6 42  44  3210.64 

90.00  23  44  16  4631.63 

100.00  8 15  5 2912.85 

100.00  0 58  33  4404.65 

11 0.00  9 47  19  2624.26 

110.00  J 42  48  4266.01 

DIFFERENTIAL  CORRECTIONS 

TOE-1.5564  TRA  9.1626  TC3  -.6280 
ROE  .4584  RRA  .3981  RC3  -.0052 
FOE  -.3999  FRA  2.1281  FC3  -.0153 
BOE  1.6226  BRA  9.1914  BC3  .6280 


VL  26.201 
VP  36.802 
ZAL  34.77 

RAL  106.35 
INJ  LAT 
-26.05 
11.72 
-27.99 
13.50 
-32.99 
17.97 

BAU  . 9029 
FAU  .00360 
BSP  19647 
FSP  -404 


FLIGHT  TIME  218.00 
DISTANCE  616.881 

GAL  17.34  AZL  91.29  HCA  312.58  SMA  119.37 
GAP  21.26  AZP  90.87  TAL  144.48  TAP  97.07 
ZAP  168.82  EtS  250.96  ZAE  128.13  ETE  188.32 


VL 

VP 

ZAL 


RAO  6569.6  VEL  14.313  PTH  2.60  VHP  13.751 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
110,96  1.43  78.48  7 25  1 

193.01  348.80  64.04  25  3 25 

89.33  1 .87  79.06  8 53  3 

175.58  347.90  63.07  2 13  15 

68.14  2.91  80.50  10  21  45 

162.89  345.40  60.42  2 53  55 

M10-CCURSC  EXECUTION  ACCURACY 
SGT  5856.5  SGR  382.7  SG3  118.2 

RRT  .5600  RRF  .5506  RTF  .9788 

SG6  5869.0  R23  .0010  R13  .9788 

SCI  5860.4  SG2  316.9  THA  2.10 

FLIGHT  TIME  220.00 

DISTANCE  619.907 

26.172  GAL  18.96  AZL  91.63  HCA  315.82  SMA  119.21 

36.789  GAP  22-64  AZP  91.17  TAL  143.69  TAP  99.51 

33.79  ZAP  168.45  ETS  245.06  ZAE  127.76  ETE  188.11 


ARRIVAL  date  SEP  15  1969 


Zee  .37395  INC  1.2924  VJ  30.185 
RCA  74.73  APO  164.01  V2  35.209 
ZAC  175.12  ETC  56.04  CLP  175.76 

OPA  13.81  RAP  69.02  ECC  2.3742 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2603.1 

-27.30 

102.55 

3971  .4 

8.14 

186.17 

2303.1 

-29.22 

80.74 

3746.6 

9.70 

168.77 

2010.4 

-33.95 

59.03 

3612.1 

13.90 

156.15 

RAL  107.37 
INJ  LAT 
-25.95 
13.49 
-27.86 
15.26 
-32.83 
19.75 

BAU  .8171 
FAU  .00172 
BSP  19620 
FSP  -390 


RAD  6569. 
INJ  LONG 
111.49 
196.55 
90.02 
178.99 
69.19 
166.05 
MID-i 
SOT 
RRT 
SG6 
SGI 


9 VEL  14.788  PTH  2.67  VHP  14.597 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
4.77  78.24  7 36  15 

351.86  64.87  25  1 26 

5.21  76.71  9 3 38 

350.98  63.98  2 11  57 

6.30  79 .69  10  31  4 

348.56  61.52  2 53  54 

COURSE  EXECUTION  ACCURACY 
5824.9  SGR  361.0  SG3  114.3 

.5426  RRF  .5353  RTF  .9816 

5836.0  R23  .0015  R13  .9816 

5828.2  SG2  303.1  THA  1.93 


ORBIT  DETERMINATION  ACCURACY 
ST  1878.4  SR  290.2  SS  552.3 

CRT  -.1871  CRS  .2424  CST  -.9982 

LSA  1958.4  MSA  286  /3  SSA  9.9 

ELI  1879.2  EL2  284.9  AtF  170.31 

ARRIVAL  DATE  SEP  17  1969 


zee  .39537  INC  1.6272  VI  30.185 

RCA  72.08  APO  166.34  V2  35.217 

ZAC  173.60  ETC  42.82  ClP  174.56 

OPA  14. D8  RAP  91.07  ECC  2.6018 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2610.6  -27.31  103.09 

4031.6  30.00  189.62 

2312.9  -29.14  81.45 

3804.7  11.64  172-08 

2024.3  -33.88  60.11 

3666.0  15.80  159.17 

ORBIT  DETERMINATION  ACCURACY 
ST  1913.2  SR  276.1  SS  573,2 

CRT  -.2224  CRS  .2652  CST  -.9989 

LSA  1998.0  MSA  269,9  SSA  9.4 

ELI  1914.2  EL2  269.0  AlF  170.12 


1635 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  FEB  ID  1969 


FLIGHT  time  70.00 


ARRIVAL  DATE  APR  21  1969 


HELIOCENTRIC  CONIC 


RL 

147.63  LAL 

.00 

LOL 

RP 

108.17  LAP 

2.09 

LOP 

RC 

45.816  GL 

10.58 

GP 

PLANETOCENTRIC  CONIC 

C3 

27.228  VHL 

5 .218 

DLA 

LNCH  AZMTH 
90.00 
90.00 

100. 00 

100.00 
110.00 
110.00 


LNCH  TIME 
0 35 

17  44 

2 7 

18  54 

3 40 

19  37  36 


OISTANCE  177.504 

141.08.  VL  25.758  CAL  '4.69  AZL  87.86  MCA  77.41  SMA  116.99  ECC  .27360  INC  2.1385  VI  30.179 

?I8.49  VP  36.323  GAP  -15.29  A7P  89.53  TAL  192.70  TAP  270.11  RCA  84.98  APO  148.99  V2  35.033 

11.07  7AL  117.60  ZAP  11.07  ETS  27l  .23  7AE  153.69  ETE  7.09  7AC  127.27  ETC  155.11  CLP  .29 

18.72  RAL  17.12  RAO  6568.1  VEL  12.190  PTH  2.19  VHP  10.004  OPA  22.74  RAP  32.75  ECC  1 .4481 

L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  C$T  TIM  INJ  2 LAT  INJ 


DIFFERENTIAL  CORRECTIONS 


4 

2915.19 

-28.28 

90.25 

251 .11 

88.59 

1 23  39 

2315.2 

-20.18 

81  .58 

5 

4308.06 

3.52 

178.01 

242.66 

61 .88 

18  55  53 

3700 , 1 

-.27 

171 .30 

46 

2616.24 

-29.89 

88.28 

251  .13 

89.9  3 

2 51  22 

2016.2 

-29.58 

59.49 

3 

4082.24 

4.93 

160.64 

241 .08 

60.48 

20  2 5 

3482.2 

.96 

J54.10 

43 

2325.44 

-34.03 

46.05 

250.99 

93.40 

4 19  28 

1725.4 

-33.17 

36.91 

- 

36 

3945.81 

8.46 

148.12 

239.7J 

56.76 

20  43  22 

3345.0 

4.03 

J 41  .84 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.2587 

TRA  - 

.4  597 

TC3 

.4195 

BAU 

.1547 

SGT 

745.9  SGR 

435.6'  SG3 

88.9 

ST 

326.2 

SR 

407.0 

SS 

140.7 

ROE 

-.3606 

RRA 

.1246 

RC3 

.0684 

FAU 

.02950 

RRT 

.2131  RRF 

-.2872  RTF 

-.6877 

CRT 

.8138 

CRS 

.9576 

CST 

.9182 

FOE 

.1447 

FRA 

.0587 

FC3 

-.9381 

BSP 

2296 

SGB 

863.8  R23 

-.0735  R13 

-.6988 

LSA 

517.1 

MSA 

154.9 

SSA 

21  .8 

BOC 

.4503 

BRA 

.4763 

BC3 

.4250 

FSP 

-207 

SGI 

754.3  SG2 

420.8  THA 

10.35 

Eli 

498.1 

EL2 

154.9 

ALF 

52.66 

LAUNCH 

DATE  FEB  10 

1969 

fuwt  time 

72,00 

ARRIVAL 

DATE 

APR 

23  1969 

z 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.21  LAP  1.93  LOP  221.69 

RC  46.944  GL  10.21  OP  i 1.74 

PLANETOCENTRIC  CONIC 
C3  25.047  VHL  5.005  OLA  17. 7l 


DISTANCE  184.253 

VL  26.010  GAL  -4.72  A7L  88.04  HCA  80.61  SMA  118.35  ECC  .25998  INC  1.9604  VI  30.179 

VP  36.490  GAP  -14.26  ATP  89.68  TAL  193.75  TAP  274 .36  RCA  87.58  APO  1 49.12  V2  35.020 

7AL  119.36  TAP  11.88  ETS  281.65  7AE  151.85  ETE  8.75  7AC  127.90  ETC  154.09  CLP  -1.82 


RAL  15.60  RAO  6568.0  VEL  12.101  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

0 59  29 

2854.05 

-28.31 

85.83 

247.56 

90.80 

90.00 

17  27  29 

4327.06 

4.13 

179.08 

239.64 

61.96 

100.00 

2 11  12 

2559.10 

-29.82 

64.03 

247.51 

92.16 

100.00 

18  38  27 

4098.04 

5.46 

161 .51 

258.91 

60.56 

110.00 

3 42  11 

2274.45 

-33.75 

42.09 

247.19 

95.80 

110.00 

19  23  58 

3955.45 

8.82 

148.64 

236.85 

56.84 

2.17  VHP 
INJ 


DIFFERENTIAL  CORRECTIONS 
TOE  -.2745  TRA  -.4244  TC3  .4772  BAU  .1629 

ROE  -.3543  RRA  .1248  RC3  .0943  FAU  .03184 

FOE  .1356  FRA  .0359  FC3-J.1005  BSP  2218 

BOt  .4482  BRA  .4424  BC3 .4864  FSP  -237 


MIO-COURSE  EXECUTICN  ACCURACY 
SGT  766.1  SGR  442.6  SG3  96.2 
RRT  .2832  RRF  -.3257  RTF  -.6 998 
SC6  884.8  R23  -.0458  R13  -.7109 
SGI  780.6  SG2  416.7  THA  13.08 


9.429 
TIME 

1 27  4 

18  39  36 

2 53  51 

19  46  45 
4 20  5 

20  29  53 


OPA  23.77  RAP  33.55  ECC  1.4122 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2254.9  -27.89  77.19 

3727. J . 35  172.44 

1959.1  -29.20  55.28 

3498.0  1.50  154.97 

1674.5  -32.58  33.05 

3355.5  4.39  142.35 

ORBIT  DETERMINATION  ACCURACY 

ST  349.8  SR  408.1  SS  129.8 

CRT  .8449  CRS  .9614  CST  .9198 

LSA  532.3  MSA  147.8  SSA  23.7 

ELI  516.8  EL2  147.8  ALF  50.19 


LAUNCH  DATE  FEB  10  1969 


flight  time  74.00 


ARRIVAL  DATE  APR  25  1969 


HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  14 1.08  VL  26.239 

RP  108.25  LAP  1.78  LOP  224.89  VP  36.640 

RC  48.205  OL  9.74  GP  12.48  7AL  121.16 

PLANETOCENTRIC  CONIC 

C3  23.214  VHL  4.818  DLA  16.59  RAL  14.09 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  0 44  34  2793.93  -28.17 

90.00  17  10  24  4350.71  4.88 

100.00  2 15  17  2501.37  -29.60 

100.00  18  22  22  4118.51  6.14 

110.00  3 44  16  2222.97  -33.32 

110.00  19  9 53  3969.67  9.35 

DIFFERENTIAL  CORRECTIONS 
TDE  -.2653  TRA  -.4011  TC3  ,5481  BAU  .1745 

ROE  -.3407  RRA  .1260  RC3  .1255  FAU  ,03447 

FOE  .1224  FRA  .0098  FC3-1 .2855  BSP  2333 
BOC  .4318  BRA  .4204  BC3  .5623  FSP  -271 


OISTANCE  191.003 

GAL  -4.77  AZL  88.21  HCA  83.81  SMA  119,63  ECC  .24767  INC  1.7858  VI  30.179 

GAP  -13.20  A ZP  89.81  TAL  194.85  TAP  278.66  RCA  90.00  APO  149.25  V2  35.007 

ZAP  13,09  ETS  290.68  7AE  150.19  ETE  10.42  ZAC  128,43  ETC  153,02  CLP  -3.90 


RAO  6567.9  VEL  12.025  PTH  2.15  VHP  8.886 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


81.38 

180.41 

59.76 

162.65 

38.13 

149.40 


244.12 
236.79 
244 .02 
236.10 
243.54 
234,14 


93.03 

62.07 

94.40 

60.69 

98.11 

56.97 


1 31  8 

10  22  55 

2 56  58 

19  31  0 

4 21 

20  16 


19 

2 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  791.3  SGR  450.8  SG3  107.8 
RRT  .3192  RRF  -.3679  RTF  -.7155 
SGB  910.7  R23  -.0536  R13  -.7285 
SGI  809.3  SG2  417.8  THA  14.15 


OPA  24,84  RAP  34.28  ECC  1.1820 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
2193.9  -27.45  72.79 

3750.7  i.JJ  173.76 

1901.4  -28.67  51.07 

3518.5  2.19  156.09 

1623.0  -31.84  29.22 

3369.7  4.93  143.09 

ORBIT  DETERMINATION  ACCURACY 


ST 

349.4 

SR 

407.9 

SS 

115.3 

CRT 

.8482 

CRS 

.9616 

CST 

.0962 

LSA 

528.8 

MSA 

146.3 

SSA 

25.7 

ELI 

516.8 

EL2 

146. J 

ALF 

50.19 

LAUNCH  DATE  FEB  10  1969 


FLIGHT  TIME  76.00 


ARRIVAL  DATE  APR  27  1969 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.29  LAP  1,61  LOP  228.09 

RC  49.590  GL  9. 17  CP  13.30 

PLANETOCENTRIC  CONIC 


DISTANCE  197.749 

VL  26.447  GAL  -4.82  AZL  80.39  HCA  07.01  SMA  120.02  ECC  .23659  INC  1.6134  VI  30 . 1 79 

VP  36.777  GAP  -12.35  ATP  09.92  TAL  195.90  TAP  282.99  RCA  92.2 3 APO  149.40  V2  34.994 

ZAL  122.97  ZAP  14.65  ETS  290,10  ZAE  140.72  ETE  12.11  ZAC  120.03  ETC  151.90  CLP  -6.21 


C3  21 .675 

VHL 

4, 

,656 

OLA  15.38 

RAl  12.63 

RAO  6567.9 

VEL  11.961 

PTH  2.13 

VHP 

9.572  OPA  25.95 

RAP  34.90 

ECC  J .3567 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 

50 

14 

2752.89 

-27.87 

76.9* 

240.85 

95.24 

1 

35  47 

2132.9 

-26.85 

68.42 

90.00 

16 

53 

6 

4378.48 

5.77 

181.97 

234.13 

62.23 

18 

6 4 

3778.5 

2.01 

175.31 

100.00 

2 

19 

59 

2443.45 

-29.22 

55.49 

240.69 

96.62 

3 

0 42 

1843.4 

-27.99 

46.90 

100.00 

18 

6 

2 

4143.16 

6.96 

164.02 

233,48 

60.86 

19 

15  5 

3543.2 

3.02 

J57.44 

110.00 

3 

46 

57 

2171 .32 

-32.76 

34.21 

240.0* 

100.36 

4 

23  9 

1571  .3 

-30.98 

25.44 

11 0.00 

18 

55 

33 

3988.05 

10.03 

150.39 

231 .61 

57.15 

20 

2 1 

3388.0 

5.63 

144 ,06 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2545  TRA  -.3705  TC3  .6202  BAU  .1050 

ROE  -.3276  RRA  .1280  RC3  .1627  FAU  .03741 

FOE  .1048  FRA  -.0197  FC3-1 .4942  BSP  2442 

0OE  .4148  BRA  ,3996  0C3  .6412  FSP  -309 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  815.5  SGR  460.6  SC3  120.7 
RRT  .3589  RRF  -.4147  RTF  -.7298 
SGB  936.6  R?3  -.0627  R13  -.7453 
SGI  837.9  SG2  418.4  THA  15.39 


ORBIT  DETERMINATION  ACCURACY 


ST 

345.5  SR 

406.1 

SS 

98.2 

CRT 

.8497  CRS 

.9531 

CST 

.8531 

LSA 

521.8  MSA 

144,0 

SSA 

28.0 

ELI 

513.4  EL2 

144.2 

ALF 

50.40 
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JRL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  > 


LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51.091  CL  8.51  OP  14.20 

planetocentric  CONIC 
C3  20.387  VHL  4.515  OLA  14.08 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 56  28  2672.11 

90.00  16  35  47  4409.82 

100.00  2 25  17  2385.70 

100.00  174940  4171.47 

110.00  3 50  15  2119.79 

11 0.00  18  41  10  4010.14 

differential  corrections 

TOE  -.2419  TRA  -.3567  TC3  .6911 

ROE  -.3145  RRA  .1309  RC3  .2066 

FOE  .0816  FRA  -.0528  FC3-1 .7287 

BOE  .3967  BRA  .3800  BC3  .7213 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  L CL  141.08 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  GL  7.75  GP  15.21 

PLANETOCENTRIC  CONIC 
C3  19.309  WL  4.394  OLA  12.71 


FLIGHT  TIME  78.00 


ARRIVAL  OATE  APR  29  1969 


DISTANCE  204.489  „ „ M 

VL  26.634  GAL  -4.88  A7L  88.56  HCA  90.20  SMA  121.92  ECC  .22666  INC  1.4421  VI  30.179 

VP  36.899  GAP  -11.46  A7P  90.01  TAL  197.15  TAP  287.35  RCA  94.29  APO  149.56  V2  34 .980 

7AL  124.78  7AP  16.52  ETS  304.30  7AE  U7.43  ET E 13.89  7AC  129.10  ETC  150.73  CLP  -8.52 


RAL  11.24 
INJ  LAT 
-27.41 
6.76 
-28.69 
7.90 
-32.06 
10.84 

0AU  .1966 
FAU  .0407J 
BSP  2550 
FSP  -352 


VL  26.803 
VP  37.009 
7AL  126.55 

RAL  9.95 


RAO  6567.8  VEL  11.907  PTH  2.12  VHP  7.888 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TINE 


DPA  27.12  RAP  35.41  ECC  1.3355 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


72.55 

183.74 

51.28 

165.60 

30.35 

151.58 

MIO- 

SGT 

RRT 

SGB 

SGI 


237.77 
231.69 
237.56 
231 .07 
236.83 
229.29 
COURSE  EXEC 
837.5  SGR 


97.39 

62.44 

98.77 

61.08 

102.55 

57.38 


1 41  0 

17  49  17 

3 5 2 

18  59  11 

4 25  35 

19  48  0 


2072.1 
3809.8 

1785.7 
3571  .5 

1519.8 

3410.1 


-26.10 

3.01 

-27.18 

3.98 

-30.00 

6.47 


64.13 
177.06 
42.80 
159.00 
21  .75 
145.23 


ORBIT  OE TERMINATION  ACCURACY 


865.7  SG2 
FLIGHT  TIME 


GAL 

GAP 

ZAP 


-4.93  AZL 
-10.61  AZP 


472.6  SG3  135.3 

ST 

337.9  SR 

402.4 

SS 

-.4653  RTF  -.7424 

CRT 

.8487  CRS 

.9175 

CST 

-.0733  PI 3 -.7610 

LSA 

510.7  MSA 

143.4 

SSA 

418.7  THA  16.81 

ELI 

505.8  EL2 

142.1 

ALF 

80.00 

ARRIVAL 

OATE 

MAY 

.219 

3 HCA  93.39  SMA  122.94 

ECC 

.21779  INC 

1 .2708 

VI 

i TAL  198.33  TAP  291.72  RCA 

96.17  APO 

149.72 

V2 

1 ZAE  146.33  ETE  IS. 77 

ZAC 

129.20  ETC 

149.54 

CLP 

78.8 


1 1969 


30.179 

34.967 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 3 14 

2611.89 

-26.81 

68.25 

90.00 

16  18  39 

4444.23 

7.84 

185.69 

100.00 

2 31  8 

2328.4J 

-28.03 

47.15 

100.00 

17  33  26 

4202.95 

8.93 

167.37 

110.00 

3 54  10 

2068.63 

-31.24 

26.59 

110.00 

DIFFERENTIAL 

18  26  54  4035.50 

CORRECTIONS 

11.77 

152.96 

MJO-< 

RAO  6567.5  VEL  11.861  PTH  2.10  VHP  7.433 
INJ  RT  ASC  INJ  A2MTH  INJ  TIME 


OPA  28.35  RAP  35.79  ECC  1.3178 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


234.91 

229.49 

234.67 

228.90 

233.83 

227.20 


99.47 

62.70 

100.85 

61.35 

104.64 

57.67 


1 46  46 

17  32  43 

3 9 57 

18  43  29 

4 28  38 

19  34  10 


2011.9 
3844.2 

1728.4 

3602.9 
1468.6 

3435.5 


-25.23 

4.12 

-26.24 

5.04 

-25.92 

7.42 


59.94 

178.99 

38.80 

160.74 

18.16 

146.57 


TOE 

-.2277  TRA 

-.3358 

TC3 

.7591  BAU 

.2070 

SGT 

ROE 

-.3011  RRA 

.1348 

RC3 

.2579  FAU 

.04439 

RRT 

FOE 

.0519  FRA 

-.0901 

FC3-1 

.9902  BSP 

2655 

SGB 

BOE 

.3775  BRA 

.3619 

BC3 

.8017  FSP 

-402 

SGI 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 
RP  108.42  LAP  1.09  LOP  237.66 
RC  54.398  GL  6.89  GP  16.33 
PLANETOCENTRIC  CCNIC 
C3  18.410  VHL  4,291  OLA  11.28 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
,90.00  I 10  33  2552.41 

90.00  16  1 51  4481.27 

100.00  2 37  34  2271.76 

100.00  17  17  31  4237.15 

110.00  3 58  40  2017.99 

110.00  18  12  54  4063.69 

DIFFERENTIAL  CORRECTIONS 

TOE  -.2103  TRA  -.3147  TC3  .8256 
ROE  -.2869  RRA  .1398  RC3  .3176 
FOE  .0136  FRA  -.1321  FC3-2.2824 
BOE  .3558  BRA  .3444  BC3  .8846 

MUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 
RP  108.45  LAP  .91  LOP  240.85 
RC  56.186  GL  5.95  GP  17.57 
PLANETOCENTRIC  CONIC 
C3  17.662  VHL  4.203  OLA  9.79 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 18  24  2493.79 

90.00  15  45  29  4520.52 

100.00  2 44  34  2215.87 

100.00  17  2 0 4275.67 

J10.00  4 3 47  1967.98 

110.00  J 7 59  17  4094.32 

DIFFERENTIAL  CORRECTIONS 

TDE  -.1937  TRA  -.2973  TC3  .8803 
ROE  -.2719  RRA  .1456  RC3  .3859 
FOE  -.0322  FRA  -.1761  FC3-2.6006 
BOE  .3338  BRA  .3310  BC3  .9611 


VL  26.955  GAL 
VP  37.107  GAP 
7AL  128.26  ZAP 


857.2  SCR  487.8  SG3  151.6 
.4470  PPF  -.5195  PTF  -.7533 

986.3  R23  -.0852  PI 3 -.7759 
892.9  SG2  418.9  THA  18.48 


FLIGHT  time  82.00 
DISTANCE  217.934 

-4.99  AZL  88.90  HCA  96.58  SMA  123.88 
-9.79  AZP  90.13  TAL  199.50  TAP  296.08 
21.02  ETS  313.27  ZAE  145.41  E TE  17.82 


ORBIT  DETERMINATION  ACCURACY 


RAL  8.76 
INJ  LAT 
-26.08 
8.99 
-27.23 
10.04 
-30.31 
12.79 

BAU  .2177 
FAU  .04854 
BSP  2793 
FSP  -459 


VL  27.091  GAL 
VP  37.194  GAP 
ZAL  129.89  ZAP 


RAL  7.69 
INJ  LAT 
-25.22 
10.19 
-26.33 
11.21 
-29.29 
13.89 

BAU  .2269 
FAU  .05305 
BSP  2883 
FSP  -521 


RAO  6567.7  VEL  11 .823  PTH  2.09  VHP  7.006 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

326.7 

SR 

396.4 

SS 

59.7 

CRT 

.8452 

CRS 

,7840 

CST 

.5364 

LSA 

496.0 

MSA 

142.2 

SSA 

33.6 

Eli 

494.2  EL2 

140.0 

ALF 

51  .48 

ARRIVAL 

OATE 

MAY 

3 1969 

ECC 

.20991 

INC 

1 .0986 

VI 

30.179 

RCA 

97.87 

APO 

149.88 

V2 

34.954 

ZAC 

129.13 

ETC 

148.32 

CLP 

-13.41 

DPA 

29.64 

RAP 

36.01 

ECC 

1 .3030 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

64.05 

187.80 

43.13 

169.30 

22.94 

154.51 


232.30 

227.54 

232.02 

226.99 

231.09 

225.36 


101.45 

63.03 
102.82 

61.70 

106.61 

58.03 


1 53  6 

17  16  32 

3 15  26 

18  28  8 

4 32  18 
19  20  58 


1952.4 
3881  .3 
1671 .8 
3637.1 
1418.0 
3463.7 


-24.23 

5,30 

-25.20 

6.18 

-27.74 

8.47 


55:86 

181 .07 
34.92 

J 62 .64 
14.69 

148.07 


MID-COURSE  EXECUTION  ACCURACY 
SGT  874.3  SGR  507.3  SG3  169.9 
RRT  .4941  RRF  -.5763  RTF  -.7650 
SG0  1010.8  R23  -.0970  PI 3 -.7924 
SGI  919.8  962  419.3  THA  20.42 

FLIGHT  TIME  84.00 

OISTANCE  224.633 

-5.05  AZL  89.08  HCA  99.77  SMA  124.73 

-9.02  AZP  90.16  TAL  200.65  TAP  300.41 

23.61  ETS  316.58  ZAE  144.66  ETE  20.07 


ORBIT  DETERMINATION  ACCURACY 


ST 

309.6  SR 

387.5 

SS 

49.5 

CRT 

.8373  CRS 

.3321 

CST 

-.0229 

LSA 

476,6  MSA 

141  .2 

SSA 

37.0 

ELI 

476.5  El2 

137.7 

ALF 

52.56 

ARRIVAL 

DATE 

MAY 

5 1969 

ECC 

.2029 4 INC 

.9242 

VI 

30.179 

RCA  99.42  APO  150.05  V2  34.942 
ZAC  128.86  ETC  147.11  CLP  -16.03 


WO  6567.7 

VEL  11.792 

PTH  2*08 

VHP  6.607  OPA  31.00 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

59.97 

229.94 

103.32 

1 59  58 

1893.8 

190.06 

225.86 

63.44 

17  0 50 

3920.5 

39.22 

229.63 

104.69 

3 21  30 

1615.9 

171.36 

225.33 

62.11 

18  13  14 

3673.7 

19.40 

228,64 

108.47 

4 36  35 

1368.0 

156.20 

223.76 

58.45 

19  7 31 

3494.3 

-23.14 

6.54 

-24.05 

7.39 

-26.48 

9.61 


51  .92 
183.28 
31  .16 
164.67 
11  .34 
149.71 


SGT  886.7  SGR 
RRT  .5404  RRF 
SGB  1034.1  R23 
SGI  944.9  SG2 


532.2  SG3  190.1 
-.6336  RTF  -.7718 
-.1120  R13  -.8058. 

420.2  THA  22.70 


ST  292.3  SR  375.7  SS  6j .4 
CRT  .8254  CRS  -.2779  CST  -.6095 
LSA  456.9  MSA  141.2  SSA  40.4 
ELI  456.2  El2  135.9  AlF  53.54 
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EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FE8  10  1969  FLIGHT  TIME  86.00  ARRIVAL  CATE  MA Y 7 1969 

HELIOCENTRIC  CONIC  DISTANCE  231.314 

RL  147.63  LAL  .00  LOL  141.08  VL  27.212  GAL  -5.10  AZL  89.25  HCA  102.95  SMA  125.51  ECC  .19679  INC  .7467  VI  30.179 

Rf>  108.49  LAP  .73  LOP  244.03  VP  37.?7j  GAP  -8,28  AZP  90.17  TAL  201  .76  TAP  304.71  RCA  100.81  APO  150.21  V2  34.929 

RC  58.051  GL  4.91  GP  18.95  ZAL  131.42  ZAP  26.43  ETS  319.35  ZAE  144.06  ETE  22.58  ZAC  128.38  ETC  145.93  CLP  -18.78 

PLANETOCENTRIC  CONIC 

C3  17.039  VHL  4,128  OLA  8.27  RAL  6.76  RAD  6567.7  VEL  11  .765  PTH  2.08  VHP  6.236  OPA  32.43  RAP  35,88  ECC  I .2804 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A SC  JNJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  12649  2436.01  -24.25  56.01  227.85  105.08  2 7 25  1836.0  -21 .95  48.10 

90.00  152939  4561.70  11.43  192.45  224.45  63.92  164540  3961.7  7.84  185.61 

100.00  2 52  10  2160.76  -25.32  35.44  227.52  106.44  3 28  10  1560.8  -22.83  27.53 

100.00  16  46  59  4312.19  12.43  173.59  223.94  62.59  17  58  51  37 12.2  8.66  166.83 

110.00  4 9 32  1918.63  -28.17  16.00  226.46  110.21  4 4J  30  1318.6  -25.16  8.12 

110.00  1746  6 4127.07  15.05  158.03  222.43  58.94  18  54  54  3527.1  10.82  151.48 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1760  TRA  -.2818  TC3  .9253  BAU  .2358  SCT  894.  J SCR  564.0  SG3  212. 3 ST  27?.  5 SR  360.3  SS  92.0 

ROE  -.2553  RRA  .1525  RC3  .4641  FAU  .05802  RRT  .5844  RRF  -.6900  RTF  -.7763  CRT  .8068  CRS  -.5936  CST  -.8464 

FDE  -.0882  FRA  -.2234  FC3-2.9480  BSP  297]  SOB  1057.2  R23  -.1281  RJ  3 -.8192  LSA  436.3  MSA  142.2  SSA  43.9 

BOE  .3101  BRA  . 3204  BC3  1 .0352  FSP  -590  SGI  969-2  SG2  422.2  THA  25.38  ELI  431  .2  EL2  134.5  ALF  54.66 

LAUNCH  DATE  FEB  10  1 969  FLIGHT  TIME  88.00  ARRIVAL  DATE  MAY  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  237.973 


RL  147.63 

LAL 

.00 

La  141.08 

VL  27.320 

GAL  -5.15 

AZL  89.44 

HCA  106.13 

SMA 

126.21 

ECC  .19139 

INC 

.5645 

VI 

30.179 

RP  108.53 

LAP 

,54 

LOP  247.21 

VP  37.338 

GAP  -7.57 

AZP  90.16 

TAL  202.82 

TAP 

308.95 

RCA  102.06 

APO 

150.37 

V2 

34  ,91  7 

RC  59.985 

CL 

3.78 

GP  20.48 

ZAL  132.83 

ZAP  29.47 

ETS  321.71 

ZAE  143.58 

ETE 

25.38 

ZAC  127.66 

ETC 

144.79 

CLP 

-21 .67 

s 

PLANETOCENTRIC  CONIC 



= 

C3  16.524 

VHL 

4.065 

Ola  6,70 

RAL  5.97  RAO  6567.7 

VEL  11.743 

PTH  2.07 

VHP 

5.894 

OPA  33.95 

RAP 

35.47 

ECC 

1 . 2719 

| 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

35  50 

2379.00 

-23.19 

52.17 

226.03 

106.72 

2 

15  29 

1779.0 

*20.68 

44.40 

= 

90.00 

15 

14  21 

4604.60 

J2.7J 

194.96 

223.31 

64.48 

26 

31  6 

4004 ,6 

9.  J7 

188 .06 

z 

100.00 

3 

0 22 

2106.34 

-24.22 

31.77 

225.68 

108.07 

3 

3 5 28 

1506.3 

21.53 

24.01 

* 

100.00 

16 

32  30 

4352.50 

13.68 

175.93 

222.81 

63.16 

17 

45  3 

3752.5 

9.97 

169.10 

110.00 

4 

15  55 

1869.89 

-26.98 

12.70 

224.57 

ill  .83 

4 

47  5 

1269.9 

- 

-23.78 

5.01 

1 

110.00 

17 

33  26 

4161 .70 

16.25 

159.99 

221.36 

59.51 

18 

42  48 

3561  .7 

12.09 

153.36 

: 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOC 

-.1578 

TRA 

-.2689 

TC3  .9579 

BAU 

.2443 

SGT 

895.3  SGR 

604.3 

SG3  236.5 

ST 

251.2  SR 

340.5 

SS 

133.2 

s 

ROE 

-.2365 

RRA 

.1603 

RC3  .5531 

FAU 

.06341 

RRT 

.6239  RRF 

-.7433 

RTF  -.7780 

CRT 

.7789  CRS 

-.7213 

CST 

-.9178 

l 

FOE 

-.1559 

FRA 

-.2731 

FC3-3.3222 

BSP 

3056 

SG0 

1080.1  R23 

-.1445 

R13  -.8326 

LSA 

416.9  MSA 

144  ,1 

S5A 

47 .2 

I 

BOE 

.2843 

BRA 

.3131 

SC 3 1.1061 

FSP 

-667 

SGJ 

992.6  SG2 

426,0 

THA  28 . 56 

ELI 

401.5  EL2 

133.6 

ALF 

55  .32 

* 

LAUNCH 

DATE 

FEB 

10  1969 

FLIGHT  TIME 

90.00 

ARRIVAL 

CATE 

MAY 

11  1969 

i 

HELIOCENTRIC  CONIC  PISTANCE  244.610 


RL  147.63 

LAL 

.00 

La  141  .08 

VL  27.415 

GAL  -5.19 

AZL  89.62 

HCA  109.31 

SMA 

126,84 

ECC  .16667 

INC 

.3766 

VI 

30.179 

RP  108.57 

LAP 

.36 

LOP  250.39 

VP  37.397 

GAP  -6.89 

AZP  90.12 

TAL  203.81 

TAP 

313.12 

RCA  103.16 

APO 

150.52 

V2 

34 .906 

§ 

RC  61.981 

GL 

2.56 

GP  22.17 

ZAL  134.11 

ZAP  32.74 

ETS  323.79 

ZAE  143.20 

ETE 

28.55 

ZAC  126.69 

ETC 

143.73 

CLP 

-24.73 

- 

PLANETOCENTRIC  CONIC 

z 

C3  16.099 

VHL 

4.012 

OLA  5.10 

RAL  5.34 

RAO  6567.6 

VEL  11.725 

PTH  2.07 

VHP 

5.560 

DPA  35.54 

RAP 

34.76 

ECC 

1 .2650 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

1 

45  29 

2322.59 

-22.03 

48.44 

224.49 

108.25 

2 

24  12 

1722.6 

- 

19.34 

40.81 

- 

90.00 

14 

59  38 

4649.12 

14.00 

197.59 

222.43 

65.13 

16 

17  7 

4049.1 

10.53 

190.63 

- 

100.00 

3 

9 14 

2052.47 

-23,04 

28.20 

224.11 

109.59 

3 

43  27 

1452.5 

- 

20.16 

20.59 

100.00 

16 

18  34 

4394.47 

14.95 

178.39 

221.96 

63.81 

17 

31  46 

3794.5 

11.31 

1 71  .49 

110.00 

4 

22  59 

1821 .64 

-25.72 

#.52 

222.96 

113.33 

4 

53  21 

J22J .6 

- 

22.34 

2.00 

110.00 

17 

21  18 

4198.07 

17.50 

162.03 

220.55 

60.16 

18 

31  16 

3598.1 

13.40 

1 55.37 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1397 

TRA 

-.2569 

TC3 

.9754 

BAU 

.2526 

SGT 

838.9 

SGR  654.5 

SG3 

262.6 

ST 

229.7 

SR 

315.8 

SS 

181  .2 

ROE 

-.2150 

RRA 

.1691 

RC3 

.6540 

FAU 

.06918 

RRT 

.6565 

RRF  -.7918 

RTF 

-.7761 

CRT 

.7376 

CRS 

-.7754 

CST 

-.9350 

FDE 

-.2363 

FRA 

-.3235 

FC3- 

■3.7200 

BSP 

3137 

SGB 

1103.9 

R23  -.1597 

R13 

-.8467 

LSA 

401 .7 

MSA 

146.6 

SSA 

49.9 

= 

BOE 

.2564 

BRA 

.3092 

6C3 

1 .1744 

FSP 

-749 

SGI 

1015.9 

SG2  432.0 

THA 

32.33 

Eli 

367.0 

EL2 

133.5 

ALF 

56.86 

_ 

LAUNCH  DATE  FEB  10  1969  FLIGHT  TIME  92.00  ARRIVAL  CATE  MAY  j3  1969 

HELIOCENTRIC  CONIC  DISTANCE  251 .223 

RL  147.63  LAL  .00  La  141.08  VL  27,4 99  GAL  -5.23  AZL  89.82  HCA  112.49  SMA  127.40  ECC  .18255  INC  .1612  VI  30.179 

RP  108.60  LAP  .17  LOP  253.57  VP  37.448  GAP  -6.24  AZP  90,07  TAL  204.73  TAP  317.21  RCA  104. J4  APO  150.65  V2  34.894 

RC  64.032  GL  1.25  GP  24 ,03  ZAL  135.24  ZAP  36.24  ETS  325.69  ZAE  142.87  ETE  32.12  ZAC  125.45  ETC  142.78  ClP  -27.98 

PLANETOCENTRIC  CONIC 


C3  15.751 

VHL 

3.969 

OLA  3.47 

RAL  4 .86 

RAO  6567, 

,6  VEL  11.7 10 

PTH  2.06 

. VHP 

5, 

-296 

OPA 

37  .22 

RAP 

55.18 

ECC 

J .2592 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

1 INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

55  52 

2266.50 

-20.79 

44.80 

223.21 

109.67 

2 

33 

39 

1666.5 

11.92 

37.30 

90.00 

14 

45  25 

4695.30 

15.30 

200.35 

221 .83 

65.88 

16 

3 

41 

4095.3 

1 1 .91 

193.31 

1 00.00 

3 

18  50 

1998.90 

-21.77 

24.73 

222.82 

111 .00 

3 

52 

9 

1398.9 

- 

18.12 

17.26 

1 00.00 

16 

5 9 

4438.13 

16.25 

180.99 

221.37 

64.56 

17 

19 

7 

3838.1 

12.69 

174,00 

110.00 

4 

30  48 

1773.67 

-24.39 

6.43 

221 .62 

114.73 

5 

0 

22 

1173.7 

- 

20.85 

359.07 

1 10.00 

17 

9 40 

4236.12 

18.77 

164.29 

220.01 

60.89 

18 

20 

16 

3636.1 

14.75 

157.48 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1205 

TRA 

-.2507 

TC3  .9798 

BAU  ,2622 

SGT 

875.5  SGR 

717.0  SG3 

290.8 

ST 

206.4 

SR 

284  ,8 

SS 

236,8 

RDE  -.1894 

RRA 

.1791 

RC3  .7686 

FAU  .07535 

RRT 

.6820  RRF  - 

.8347  RTF  - 

.1121 

CRT 

.6721 

CRS 

-.7945 

CST 

-.9276 

FOE  -.3333 

FRA 

-.3753 

FC3-4.J412 

BSP  3264 

SGB 

1131.7  RZ3  - 

.1689  R13  - 

.8633 

LSA 

393.7 

MSA 

148  .8 

SSA 

51.7 

BOE  .2244 

BRA 

.3081 

BC3  1.2453 

FSP  -843 

SGI 

1042.4  SG2 

440.4  THA 

36.78 

ELI 

325.3 

EL  Z 

133.8 

ALF 

57.98 

1638 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  CATE  f £6  10  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.63 

LAL 

.00 

LX 

141 

.08 

VL 

27, 

.571 

GAL 

RP 

100 

.64 

LAP 

-.02 

LOP 

256 

.74 

VP 

37, 

.491 

GAP 

RC 

66. 

131 

GL 

-.16 

GP 

26 

.07 

ZAL 

136.20 

ZAP 

FLIGHT  TIME  94.00 
DISTANCE  257.610 

-5.26  AZL  90.02  HCA  H5.66  SNA  127.69 
-5.62  AZP  69.99  TAL  205.55  TAP  321.21 
39.97  ETS  327.46  7AE  142.54  ETE  36.14 


ARRIVAL  DATE  MAT  15  1969 


ECC  .17696  INC  .0221  VI  30.179 
RCA  105.00  APO  150.76  V2  34.663 
7AC  123.93  ETC  141.96  CLP  -31.44 


planetocentric  CONIC 
C3  15.470  VHL  3.933  OLA  1.79  RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 7 5 

2210.41 

-19.47 

4 J .22 

90.00 

14  31  42 

4743.24 

16.61 

203.26 

100.00 

3 29  15 

1945.34 

-20.43 

21.32 

100.00 

15  52  12 

4483.54 

17.56 

183.73 

tio.oo 

4 39  25 

1725.74 

-22.99 

3.41 

no. oo 

16  58  32 

4275.91 

20.07 

166.64 

4.54  RAO  6567.6  VEL  11.696  PTH  2.06  VHP  5.042  DPA  38.97  RAP  32.42  ECC  1 .2546 
INJ  RT  ASC  INJ  A2WTH 


222.20 
221.50 
221 .60 
221 .06 
220.56 
219.74 


110.96 

66.73 
112.31 

65.41 

116.02 

61.73 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 43  55 

1610.4 

-16.44 

33.85 

15  50  45 

4143.2 

13.32 

196.13 

4 1 40 

1345.3 

-17.22 

13.99 

17  6 56 

3883.5 

14.09 

176.65 

5 8 10 

1125.7 

-19.30 

356.21 

18  9 40 

3675.9 

16.14 

159.73 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1044  TRA  -.2478  TC3  .9606  0AU  .271 7 

ROE  -.1596  RRA  .1894  RC3  .8959  FAU  .08160 

FOE  -.4434  FRA  -.4218  FC3-4.5662  BSP  3355 

BCE  .1907  BRA  .3119  BC3  1.3136  FSP  -937 

LAUNCH  DATE  FEB  10  1969 


HELIOCENTRIC  CCNIC 
RL  147.63  LAL  .00  LX  141 .06 

RP  108.67  LAP  -.21  LOP  259.92 

RC  66.274  GL  -1.6 6 GP  26.29 

planetocentric  conic 

.07  RAL 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0909  TRA  -.2490  TC3  .9181 
ROC  -.1246  RRA  .1996  RC3  1.0365 
FOE  -.5662  FRA  -.4619  FC3-4.9833 
BOE  .1542  BRA  .3192  BC3  1.3646 


VL  27.634  GAL 
VP  37.527  GAP 
7AL  137.00  7AP 

4.39 


SGT  851.2  SGR  791.8  SC3  319.8 
RRT  .6948  RRF  -.8705  RTF  -.7599 
SOB  1162.6  R23  -.1745  R13  -.8797 
SGI  1070.8  SG2  452.7  THA  42.02 

FLIGHT  TIME  96.00 

DISTANCE  264.372 

-5.28  A7L  90.24  HCA  118.83  SMA  128.32 
-5.02  A 7P  89.69  TAL  206.28  TAP  325.11 
43.92  ETS  329.25  7AE  M2. 15  ETE  40.64 


ORBIT  DETERMINATION  ACCURACY 


ST 

188.1 

SR 

247.7 

SS 

296.4 

CRT 

*5767 

CRS 

-.7871 

CST 

-.9047 

LSA 

399.4 

MSA 

149.7 

SSA 

52.1 

ELI 

279.7 

EL2 

136.1 

AlF 

57.91 

ARRIVAL  OATE  MAT  17  1969 


ECC  .17589  INC  .2379  VI  30.179 
RCA  105.75  APO  150.89  V2  34.873 
ZAC  122.13  ETC  141.36  ClP  -35.11 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2 19  13 

2153.88 

-10.05 

37.67 

221 *47 

14  10  22 

4793.25 

17.93 

206.34 

221  .44 

3 40  36 

1891 .38 

-19.00 

17.95 

221 *05 

15  39  40 

4530.98 

10.00 

106.63 

221 .02 

4 48  55 

1677.51 

-21.52 

.44 

219.77 

16  47  50 

4317.61 

21.40 

169.15 

219.74 

BAU  .2822 
FAU  .08777 
BSP  3464 
FSP  -1033 


SGT  815.7  SGR 
RRT  .6934  RRF 
SG0  1199.9  R23 
SGI  1104,8  SG2 


2.06  VHP  4.820  DPA  40.79  RAP  30.67  ECC  1 .2509 

- J 2 LONG 

30.43 
199.10 
10.75 
179.44 
353.39 
162.12 
RACV 

V ' pvvwi.rv  - ' ----  - 

880.0  SG3  348.8  ST  174.0  SR  204.3  SS  360.6 

-.8996  RTF  -.7384  CRT  .4296  CRS  -.7444  CST  -.8692 

-.1708  R13  -.8975  L5A  421.3  MSA  148.1  SSA  51.0 

468.2  THA  40.13  ELI  228.7  EL2  140.3  AlF  55.29 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  Z 

LAT 

112.19 

2 

55 

7 

1553.9 

-14. 

86 

67,71 

15 

38 

15 

4193.3 

14. 

75 

113.52 

4 

12 

7 

1291 .4 

-15. 

65 

66.38 

16 

55 

11 

3931 .0 

15. 

52 

117.22 

5 

16 

53 

1077.5 

-17. 

70 

62.68 

17 

59 

40 

3717.6 

17. 

57 

LAUNCH  DATE  FEB  10  1969 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LX  141 .08  VL  27,688  GAL 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.557  GAP 

RC  70.456  GL  -3.32  GP  30.69  ZAL  137.60  ZAP 

planetocentric  CONIC 

C3  15.079  VHL  3.883  OLA  -1.70  RAL  4,41  RAD  6567.6 

UNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
90.00  2 32  27  2096.39  -16.54  34.13 

90.00  14  5 18  4845.76  19.25  209.62 

100.00  3 53  1 1836.54  -17.47  14.59 

100.00  15  27  26  4580.83  20.21  189.74 

110.00  4 59  26  1628.60  -19.97  357.49 

110.00  16  37  29  4361.55  22.75  171.85 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0793  TRA  -.2529  TC3  .8552  BAU  .2958 

ROE  -.0821  RRA  .2101  RC3  J.1921  FAU  .09380 

FOE  -.7J15  FRA  -.4953  FC3-5.3855  BSP  3639 

BOE  .1J42  BRA  .3288  BC3  1.4672  FSP  -1134 

LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .0 
RP  108.73  LAP  -.5 
RC  72.672  GL  -5.0 
PLANETOCENTRIC  CCNIC 


FLIGHT  time  98.00 


ARRIVAL  DATE  MAT  19  1969 


DISTANCE  270.906  _ 
-5.30  A7L  90.47  HCA  122.00  SMA  128.69  ECC  .17323  INC  .4665  VI  30.179 
-4.45  A7P  89.75  TAL  206.91  TAP  328.91  RCA  106.40  APO  150.98  V2  34.862 
48.08  ETS  331 .08  ?AE  141.61  ETE  45.60  ZAC  120.04  ETC  140.95  CLP  -39.03 


VEL  11.682  PTH  2.05  VHP  4.630 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DPA  42.66  RAP  28.47  ECC  1.2482 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


221.01 
221 .67 
220.57 
221 .26 
219.26 
220.03 


113.32 

68.83 

114.65 

67.49 

118.34 

63.77 


3 7 24 

15  26  4 

4 23  37 

16  43  47 

5 26  35 

17  50  11 


1496.4 

4245.8 

1236.5 

3980.8 

1028.6 
3761  .5 


-13.24 

16.21 

-14.00 

16.98 

-16.03 

19.03 


27.01 

202.27 

7.52 

182.43 

350.59 

164 .60 


90.00  2 47  0 

90.00  13  52  21 

100.00  4 6 41 

100.00  15  15  21 

110.00  5 11  7 

1 10.00  16  27  24 

DIFFERENTIAL  CORRECTIONS 
TDE  -.0745  TRA  -.2626  TC3  .7607 
ROE  -.0325  RRA  .2107  RC3  1 .3572 
FOE  -.0641  FRA  -.5119  FC3-5.7299 
BOE  .0812  BRA  .3417  BC3  1 .5558 


LX  141.00 

VL  27 

.733 

GAL  -5.30 

AZL  90.71 

LOP  266.26 

VP  37 

.382 

GAP  -3.91 

AZP  09.59 

GP  33.27 

ZAL  130.01 

ZAP  52.44 

ETS  333.03 

OLA  -3.54 

RAL 

4.61 

RAD  6567.6 

VEL  11.677 

L-I  TIME 

INJ 

LAT 

INJ  LONG 

INJ  RT  ASC 

2037.31 

-14. 

91 

30.56 

220.83 

4901.36 

20. 

58 

213.16 

222.19 

1780.26 

-15. 

04 

11 .21 

220*30 

4633.64 

21. 

55 

193.09 

221.01 

1570.52 

-10. 

32 

354.54 

219.03 

4408.15 

24. 

,12 

174.70 

220.62 

MID-COURSE  EXECUTION  ACCURACY 
SGT  770.9  SGR  983.9  SG3  377.9 
RRT  .6768  RRF  -.9230  RTF  -.7065 
SOB  1250.0  R23  -.1540  R13  -.9168 
SGI  1152.2  SG2  404.7  THA  55.00 

FLIGHT  TIME  100.00 

01 STANCE  277.413 


ZAE  140.67  ETE  5l .01 

PTH  2.05  VHP  4.476 
INJ  AZMTH  INJ  TIME 
114.35  3 20  57 

70.11  15  14  3 

115.69  4 36  21 

68.76  16  32  35 

119.38  5 37  26 

65.01  17  40  52 


ORBIT  DETERMINATION  ACCURACY 


ST 

163.2 

SR 

155.3 

SS 

43 2.0 

CRT 

.1699 

CRS 

-.6160 

CST 

-.8223 

LSA 

462.7 

MSA 

144.5 

SSA 

48.4 

ELI 

172.0 

El2 

144.5 

ALF 

36.81 

BAU  .3112  SGT  714.4  SGR  1100.0  SG3  404 .0 

FAU  .09903  RRT  .6321  RRF  -.9408  RTF  -.6501 

BSP  3816  SGB  1311.6  R23  -.1281  R13  -.9347 

FSP  -1222  SGI  1211.5  SG2  502.6  THA  62.58 


ARRIVAL  OATE  MAT  2\  1969 


ECC  .17095  INC  .7115  VI  30.179 

RCA  106.95  APO  151.05  V2  34.853 

ZAC  117.68  ETC  140.79  CLP  -43.20 

OPA  44.56  RAP  25.80  ECC  1.2462 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1437.3  -11.50  23.54 

4301.4  17.69  205.68 

1180.3  -12-26  4.25 

4033.6  18.47  185.64 

978.5  -14.27  347.77 

3808.1  20.55  167.45 

ORB I T DETERMINATION  ACCURACY 
ST  161.7  SR  113.1  SS  505.4 

CRT  -.3014  CRS  -.2389  CST  -.7030 

LSA  522.1  MSA  140.5  SSA  44,8 

ELI  167.7  EL2  104.0  ALF  160.23 


1639 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATE  FEB  ID  1969  FLIGHT  TIME  102.00  ARRIVAL  DA  TE  MAV  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  263.893 

RL  147.63  LAL  .00  LOL  141.08  VL  27.771  GAL  -5.30  AZL  90.98  HCA  128.34  SMA  129.26  ECC  .16699  INC  .9761  VI  30.179 

RP  108.76  LAP  -.77  LOP  269.42  VP  37.601  GAP  -3.36  AZP  89.39  TAt  207.84  TAP  336.18  RCA  107.42  APO  151.11  V2  34.844 

RC  74.919  GL  -7.01  CP  35-99  ZAL  138.19  ZAP  56.95  ETS  335.17  ZAC  139.85  ETE  56.77  ZAC  115.07  fTC  140.91  CLP  -47.62 

PLANE TOCENTRIC  CONIC 


C3  14.899 

VHL  3.660 

OLA  -5.46 

RAL  5.00 

RAD  6567.6 

VEL  11.674 

PTH  2.05 

VHP  4.358 

OPA  46.45 

RAP  22.63 

ECC  1 .2452 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST’ TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 3 5 

1975.69 

-13.15 

26.90 

220.95 

115.30 

3 36  1 

1375.9 

-9.64 

19.99 

90.00 

13  39  21 

4960.89 

21.91 

217.02 

223.04 

71  .60 

15  2 2 

4360.9 

19.20 

209.40 

100.00 

4 21  50 

1721 .83 

-14.09 

7.76 

220.48 

116.64 

4 50  32 

1121  .8 

-10.40 

.91 

100.00 

15  3 16 

4690.18 

22.89 

196.74 

222.67 

70.24 

16  21  27 

4090.2 

19.99 

189.15 

110.00 

5 24  9 

1526.72 

-16.57 

351  .55 

219.09 

120.34 

5 49  36 

926.7 

-12. 41 

344 .91 

110.00 

16  17  27 

4458.05 

25.51 

177.96 

221  .53 

66.44 

17  31  45 

3858.1 

22.11 

170.48 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TDE  -.0766  TRA  -.2765  TC3  .6367  BAU  .3299  SGT  651.6  SGR  1227.4  SG3  426.0  ST  168.7  SR  113.1  SS  581.9 

ROE  .0259  RRA  .2242  RC3  1.5291  FAU  .10316  RRT  .5477  RRF  -.9542  RTF  -.5568  CRT  -.8522  CRS  .4937  CST  -.7643 

FOE-1.0255  FRA  -.5091  FC3-5.9942  BSP  4047  SOB  1389.7  R23  -.0943  R13  -.9504  LSA  599.5  MSA  137.2  SSA  40.3 

BOE  .0809  BRA  .3560  0C3  1.6563  FSP  -1296  SGI  1289.1  SG2  519.1  THA  70.50  ELI  196.6  EL2  50.8  ALF  147.66 

LAUNCH  DATE  FEB  JO  1969  FLIGHT  TIME  104.00  ARRIVAL  OATE  MAV  25  1969 


HELIOCENTRIC  CONIC  DISTANCE  290.344 


RL  147.63 

LAL  - .00 

LOL  141.08 

VL 

27.801 

GAL 

-5.29 

AZL  91 .27  HCA  13J .50 

SMA 

129.48 

ICC 

.16732 

INC 

1 .2649 

VI 

30.179 

RP  108.78 

LAP  -.95 

LOP  272.59 

VP 

37.616 

GAP 

-2.88 

AZP  89.16 

TAL  208.1 5 

TAP 

5S9.65 

RCA 

107,81 

APO 

151  .14 

V2 

34.835 

RC  77,1 94 

GL  -9.11 

GP  38.86 

ZAL 

138.15 

ZAP 

61,57 

ETS  337.57 

ZAE  138.49 

ETE 

62.77 

ZAC 

112.26 

ETC 

Ml  .31 

CLP 

* -52.31  i 

PlANETOCCnTRJC  conic 

= 

C3  14.895 

VHL  3,859 

OLA  -7.52  RAL 

5.58 

RAO  6567.6 

VEL  11.674 

PTH  2.05 

VHP 

4.280 

OPA 

48.30 

RAP 

18.95 

ECC 

1.2451  ’ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

l TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 21  3 

1911.19 

- 

11.24 

23 

.12 

221  .40 

116.16 

3 

52  54 

131 1.2 

-7.63 

16.29 

90.00 

13  26  0 

5025.47 

23.24 

221 

.29 

224.24 

73.35 

14 

49  46 

4425. 5 

20.73 

213.51 

100.00 

4 38  47 

1660.42 

- 

12.18 

4 

.19 

220.9 1 

117.51 

5 

6 27 

1060.4 

-8.40 

357.44 

100.00 

14  50  57 

4751 .47 

24.25 

ZOO 

.79 

223.89 

71.96 

16 

10  9 

4J51  .5 

21  .55 

193.03 

tio.oo 

5 38  47 

1472.56 

- 

14.68 

348 

.49 

219.47 

121 .22 

6 

3 20 

872.6 

-10.44 

34J .96 

110.00 

16  7 27 

4512.10 

26.94 

18 1 

.54 

222.81 

68.11 

17 

22  39 

3912.1 

23.72 

173.85 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0865 

TRA  -.2923 

TC3  .4869 

BAU 

.3533 

SGT  591 .0  SGR  1367.3  SG3  443.3 

ST 

184.0 

SR 

179.3 

SS 

663.4 

ROC  .0957 

RRA  .2269  RC3  1.7059  FAU 

.10605 

RRT  , 

,4057  RRF 

,9645  RTF  - 

.4084 

CRT 

-.9453 

CRS 

.8714 

CST 

-.7731  | 

FOE- 1.1 956 

FRA  -.4904 

FC3-6.1638 

BSP 

4378 

SG6  1489.6  R23 

,0571  R13  - 

.9630 

LSA 

69?.  6 

MSA 

135.2 

SSA 

35.2  | 

BOE  .1290 

BRA  .3700 

6C3  1.7741 

FSP 

-1366 

SGI  1391.9  SG2  530.7  THA  78.33 

Eli 

253.4 

El2 

42.5 

alf 

135.79  : 

LAUNCH  OATE  FEB  10  1969 

FLIGHT  TIME  106.00 

ARRIVAL 

. DATE 

MAV 

i 

27  1969 

HELIOCENTRIC  CONIC 

OISTANCE  296.768 

RL  147.63 

LAL  .00 

LOL  14!  .08 

VL 

27.825 

GAL 

-5.27 

AZL  91.58 

HCA  134.66 

SMA 

129.64 

ECC 

.16591 

INC 

1.5833 

VI 

30.179 

RP  108.81 

LAP  -1.1 3 

LOP  275.76 

VP 

37.626 

GAP 

-2.40 

A7P  88.89 

TAL  208.35 

TAP 

343.01 

RCA 

108.13 

APO 

151.15 

V2 

34.827 

RC  79.493 

GL  -11.42 

GP  41.82 

ZAL 

137.84 

ZAP 

66.22 

ETS  340.27 

ZAE  136.75 

ETE 

68.89 

ZAC 

109.28 

ETC 

142.01 

CLP 

-57.25 

PLANE TOCENTRIC  CONIC 

- 

C3  14.961 

VHL  3.868 

OLA  -9.69 

RAL 

6.37 

RAO  6567.6 

VEL  11.677 

PTH  2.05 

VHP 

4.243 

OPA 

5 0.08 

RAP 

14,77 

ECC 

1 .2462 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 4J  22 

1842,03 

-9.14 

19 

.12 

222.21 

116.92 

4 

12  4 

1242.0 

-5.45 

12.38 

90.00 

13  12  0 

5096.59 

24.54 

226.09 

225.83 

75.41 

14 

36  57 

4496.6 

22.30 

218.14 

100.00 

4 57  56 

1594.98 

- 

10.10 

.45 

221.70 

118.28 

5 

24  31 

995.0 

-6.24 

353.79 

1 00.00 

14  38  7 

4818.87 

25.59 

205 

.35 

225.51 

74.00 

15 

56  26 

4218.9 

23.15 

197.40 

no. oo 

5 55  20 

1415.24 

- 

12.63 

34  5 

.31 

220.20 

122.03 

6 

18  55 

815.2 

-8.31 

338.88 

110.00 

15  57  12 

4571 .37 

28.38 

185 

.55 

224.50 

70.09 

17 

13  24 

3971 .4 

25.40 

177.63 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1096  TRA  -.3120  TC3  . 3038  BAU  .3796  SGT  549.1  SGR  1509.7  SG3  452.1  ST  215.0  SR  282.2  SS  743.3 

ROE  .1757  RRA  .2222  RC 3 1 .6732  FAU  .10688  RRT  .17 10  RRF  -.9720  RTF  -.1688-  CRT  -.9238  CRS  .9612  CST  -.81Z0 

FOE- 1.3588  FRA  -.4432  FC3-6.1649  BSP  4734  SG6  1606.4  R23  -.0220  R13  -.97)6  ~L$A  812.0  MSA  134.7  SSA  30.3 

BOE  .2071  BRA  .3831  BC3  J .8977  FSP  -1401  SGI  1513.0  SG2  539.8  THA  85.92  ELI  348.4  EL2  66.6  ALF  126. 70 

LAUNCH  DATE  FEB  10  1969  FLIGHT  TIME  108.00  ARRIVAL  DATE  MAV  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  303.165 

RL  147.63  LAL  .00  LOL  14J.08  VL  27.843  GAL  -5.24  AZL  91.94  HCA  137.82  SMA  129.77  ECC  .16473  INC  1.9381  VI  30.179 

RP  108.83  LAP  -1.30  LOP  278.92  VP  37.632  CAP  -1,93  AZP  88.56  TAL  208.43  TAP  346.26  RCA  108.39  APO  151. J4  V2  34.820 

RC  81.813  GL  -13.96  GP  44.85  ZAL  137.24  ZAP  70.84  ETS  343.32  ZA£  J 34 .63  ETE  74,99  ZAC  106.19  ETC  143.02  CLP  -62.42 
PLANE  TOCENTRIC  CONIC 


C3  15.114 

VHL 

3.888 

OLA  -12.03 

RAL  7.39 

RAO  6567. 

,6  VEt  11 .683  PTH  2.05 

VHP  4 . 

,251 

OPA  51.75 

RAP 

10.14 

ECC 

1.2487 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

4 38 

1766.85 

-6.79 

14.  B4 

223.45 

117.56 

4 34 

5 

J 166 .9 

-3.05 

8.16 

90.00 

12 

56  52 

5176.33 

25.80 

231 .60 

227.87 

77.90 

U 23 

9 

4576.3 

23.87 

223.46 

100.00 

5 

19  51 

1524.19 

-7.7  9 

356.46 

222.91 

118.9 5 

5 45 

15 

924.2 

-3.87 

349.87 

100.00 

14 

24  21 

4894 .22 

26.90 

210.57 

227.59 

76.45 

15  45 

55 

4294.2 

24.77 

202. 42 

11 0.00 

6 

14  15 

1353.84 

-10.39 

34J ,97 

221.34 

122.75 

6 36 

48 

753.8 

-6.00 

335.62 

110.00 

15 

46  26 

4637.34 

29.82 

190.14 

226.67 

72.46 

17  3 

44 

4037.3 

27.13 

181 .98 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1467 

TRA 

-.3314 

TC3  .0977 

BAU  .4101 

SC  T 

549.4  SGR 

1656.0  SG3 

453.3 

ST  263.0 

SR 

410.7 

SS 

824.9 

ROE  .2692 

RRA 

.21 07  RC3  2.0271 

FAU  .10580 

RRT 

-.1369  RRT 

-.9777  RTF 

.1418 

CRT  -.9250 

CRS 

.9860 

CST 

-.8606 

FDE-i. 5165 

FRA 

-.3769  FC3-6.060J 

BSP  5191 

see 

1744.8  R23 

.0083  R13  - 

.9777 

LSA  948.4 

MSA 

135.4 

SSA 

25.5 

eot  .3066 

BRA 

.3927  8C3  2.0295 

FSP  -1417 

SGI 

1658.0  SG2 

543.6  THA 

92.91 

ELI  480.2 

El  2 

85.5 

ALF 

121.76 

1640 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


launch  date  VJB&  10  1969 

heliocentric  conic 
RL  147,63  LAL  .00  LOL  141.08 

RP  108.83  LAP  -1.47  LOP  282.08 

RC  84.153  CL  -16.78  OP  47.92' 

planetocentric  CONIC 
C3  15.382  VHL  3.922  OLA  -14.56 

LNCH  A7HTH  LNCH  TIME  L- I TIME 


FLIGHT  TIME  110.00 
OISTANCE  309.534 

VL  27.855  ML  -5.20  AZL  92. 1*  MCA  140.98  SHA  129.85 

VP  J7.6J5  MP  -1 .49  A2P  88.18  ML  208.42  TAP  J49.40 

ZAL  136.52  ZAP  75.32  CTS  346.74  ZA£  132.13  ETE  80.94 


90.00  4 31  46  1683.49 

90.00  12  39  55  5267.60 

100.00  5 43  18  1446.23 

100.00  14  9 4 4 980.09 

110.00  6 36  6 1287.15 

110.00  15  34  46  4711 .94 

DIFFERENTIAL  CORRECTIONS 

TDE  -.2035  TRA  -.3503  TC3  -.1308 

ROE  .3748  RRA  .1876  RC3  2.1485 

FOE-1.6532  FRA  -.2848  FC3-5.7577 

60E  .4265  BRA  .3973  8C3  2.1525 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 
RP  108.87  LAP  -1.64  LOP  285.25 
RC  86.508  GL  -19.92  GP  51 .02 
planetocentric  conic 
C3  15.810  VHL  3.976  OLA  -17.32 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 4 10  1588.59 

90.00  12  20  1 5374.89 

100.00  6 15  30  1358.44 

100.00  13  51  23  5080.28 

110.00  7 I 43  1213.63 

110.00  15  21  39  4797.84 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2835  TRA  -.3643  TC3  -.3686 
ROE  .4949  RRA  .1516  RC3  2.2256 
FOE-1.7668  FRA  -.1753  FC3-5.2888 
0OE  .5704  BRA  .3946  BC3  2.2559 


RAL  8.67  I 
INJ  LAT 
-4.14 
26.94 
-5.20 
28.12 
-7.91 
31.23 

BAU  .4427 
FAU  .10230 
BSP  5670 
FSP  -1394 


RAO  6567.6  VEL  11.695  PTH  2.06  VHP  4.309 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


10.15 

238.03 

352.13 

216.65 

338.39 

195.49 


225.21 
230.^4 
224.63 

230.21 
222.96 
229.41 


4 59  50 

14  7 43 

6 9 25 

15  32  4 
6 57  33 

16  53  18 


MID-COURSE  EXECUTION  ACCURACY 
SGT  615.2  SCR  1794.5  SG3  444.1 
RRT  -.4397  RRF  -.9819  RTF  .4456 
SOB  1897.0  R23  .0335  R13  -.9814 
SGI  1816.8  SG2  545.7  THA  99.43 

FLIGHT  TIME  112.00 


ARRIVAL  DATE  MAT  31  1 969 


ECC  .16374  INC  2.3389  VI  30.179 
RCA  108.59  APO  151.12  V2  34.813 
7AC  103.05  ETC  144.31  ClP  -67.79 

OPA  53.30  RAP  5.11  ECC  1.2532 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1083.5  -.36  3.51 

4667.6  25.41  229.70 

846.2  -1.23  345.58 

4380.1  26.38  206. 29 

687.2  -3.47  332.12 

4111.9  28.90  187.06 

ORBIT  DETERMINATION  ACCURACY 
ST  337.0  SR  556.4  SS  901.8 

CRT  -.9409  CRS  .9944  CST  -.9052 

LSA  1103.2  MSA  137.4  SSA  21.3 

ELI  643.0  El2  98.6  ALF  120.47 

ARRIVAL  DATE  JUN  2 1969 


DISTANCE  315.875 

VL  27.862  GAL  -5.15  A7L  92.60  HCA  144.13  SMA  129.90 
VP  37.634  GAP  -1.06  A7P  87.73  TAL  208.30  TAP  352.43 
7AL  135.04  7AP  79.59  ETS  350.55  2AE  129.30  ETE  86.67 


RAL  10.23  f 
INJ  LAT 
-1.09 
27.86 
-2.24 
29.16 
-5.14 
32.54 

BAU  .4768 
FAU  .09658 
BSP  6192 
FSP  -1339 


RAD  6567.6  VEL  11.713  PTH  2.06  VHP  4.421 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


4.85 

245.75 

347.29 

223.92 

334.50 

201.85 


227.63 

233.61* 

226.99 

233.45 

225.19 

232.83 


5 30  39 
13  49  36 

6 38  9 

15  16  3 

7 21  57 

16  41  37 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml. 08 

RP  108  *89  LAP  -1.8D  LOP  288.41 

RC  88.877  GL  -23.43  GP  54.15 

PLANETOCENTRIC  CONIC 
C3  16.465  VHL  4.056  OLA  -20.36 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 44  17  1476.13 

90.00  11  55  7 5505.85 

100.00  6 52  23  1256.36 

100.00  13  29  42  5200.84 

i 10 .00^  7 3 2 22  1 131  .06 

110.00  15  6 12  4898.91 

DIFFERENTIAL  CORRECTIONS 

TDE  -.3922  TRA  -.3695  TC3  -.6007 
ROE  .6327  RRA  .1023  RC3  2.2486 
FOE- 1 .8560  FRA  -.0583  FC3-4.6834 
BOE  .7444  BRA  .3634  BC3  2.3275 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  745.1  SGR  1921.9  SG3  425.4 
RRT  -.6536  RRF  -.9850  RTF  .6592 
SG6  2061.3  R23  .0540  R13  -.9837 

SGI  1987.8  SG2  545.2  THA  105.41 


FLIGHT  TIME  114.00 


ECC  .16292  INC  2.7979  VI  30.179 
RCA  108.74  APO  151.07  V2  34.807 
2AC  99.92  ETC  145.87  CLP  -73.31 

OPA  54.72  RAP  359.75  ECC  1.2602 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

988.6  2.70  358.22 

4774.9  26.83  237.23 

758.4  1.75  340.77 

4480.3  27.90  215.34 

613.6  -.66  328.28 

4197.8  30.66  193.13 

ORBIT  DETERMINATION  ACCURACY 
ST  440.6  SR  718.4  SS  974.2 

CRT  -.9575  CRS  .9976  CST  -.9381 

LSA  1280.4  MSA  140.3  SSA  17.5 

ELI  835.7  El2  109.2  ALF  121 .01 

ARRIVAL  DATE  JUN  4 1969 


OISTANCE  322.189 

VL  27,864  GAL  -5.09  A?L  93.33  HCA  147.20  SMA  129.92 
VP  37.631  GAP  -.65  A7P  07.20  TAL  208.09  TAP  355.37 
7AL  133.35  TAP  83.55  ETS  354.74  7AE  126.16  ETE  92.13 


RAL  12.M 
INJ  LAT 
2.54 
20.31 
1.22 
29.62 
-2.00 
33.60 

BAU  .5123 
FAU  .08907 
BSP  6706 
FSP  -1265 


RAO  6567. 

INJ  LONG 
358.57 
255.30 
341,69 
232.82 
330.18 
209.54 
MID- 
SGT 
RRT 
SOB 
SGI 


7 VEL  11.741  PTH  2.07  VHP  4.597 
, INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
230.94  118.21  6 8 53 

237.46  89.45  13  26  52 

230.21  119.87  7 13  19 

237.42  87.75  14  56  23 

228.20  124.13  7 51  13 

237,07  83.32  16  27  51 


■COURSE  EXECUTION  ACCURACY 
924.1  SGR  2037.6  SG3  399.0 
-.7807  RRF  -.9874  RTF  .7858 
2237.4  R23  .0698  R13  -.9852 

2170.7  SG2  542.1  THA  110.66 


LAUNCH  OATE  FES  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml  .08 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  GL  -27.36  GP  57.32 

PLANETOCENTRIC  CONIC 
C3  17.457  VHL  4.170  OLA  -23.69 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 37  23  1331 .99 

90.00  1 1 20  25  5676.92 

100.00  7 39  43  1130.70 

100.00  13  0 46  5353.36 

110.00  8 10  1 1035.76 

110.00  M 46  57  5021 .14 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5385  TRA  -.3613  TC3  -.8110 

ROE  .7066  RRA  ,0334  RC3  2.1940 

FOE-1 .9094  FRA  .0677  FC3-3.9530 

BOE  .9533  BRA  .3628  6C3  2.3391 


FLIGHT  TIME  116.00 
DISTANCE  328.475 

VL  27.062  GAL  -5.03  A7L  93.97  HCA  150.43  SMA  129.90 
VP  37.625  GAP  -.25  ATP  86.55  TAL  207,77  TAP  358.20 
TAL  131.20  TAP  87.12  ETS  359.32  TAE  122.76  ETE  97,30 


ECC  .16225  INC  3.3324  Vi  30.179 
RCA  108.84  APO  151. DO  V2  34.002 
7AC  96.04  ETC  147.67  CLP  -70.95 

DPA  56.04  RAP  354,10  ECC  1.2710 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

876.1  6.29  351.90 

4905.0  27.94  246.65 

656.4  5.19  335.15 

4600.8  29.18  224.07 

531.1  2.4 9 323.97 

4298-9  32.31  200.54 

ORBIT  DETERMINATION  ACCURACY 
ST  570.6  SR  896.2  SS  1041 .9 

CRT  -.9705  CRS  .9990  CST  -.9602 

LSA  1 404 .2  MSA  M3. 4 SSA  M.3 

ELI  1060.2  EL2  117.9  AlF  122.52 

ARRIVAL  DATE  JUN  6 1969 


RAL  M.45 
INJ  LAT 
7.13 
27.79 
5.46 
29.68 
1.64 
34.17 

BAU  .5459 
FAU  .07971 
BSP  7353 
FSP  -1156 


RAD  6567.' 
INJ  LONG 
350.47 

267.77 

334.77 
244.14 
325.21 
219.03 

MIO- 

SGT 

RRT 

SOB 

SGI 


7 VEL  11.783  PTH  2.08  VHP  4.848 
, INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


235.55 

241.95 

234.64 

242.13 

232.27 

242.25 


6 59  35 
J2  55  2 

7 58  34 
14  29  59 

8 27  17 
16  10  38 


COURSE  EXECUTION  ACCURACY 
1139.0  SGR  2127.8  SG3  364.3 
-.8525  RRF  -.9893  RTF  .8573 

2413.5  R23  .0833  R13  -.9862 

2352.6  SG2  538.4  THA  115.99 


ECC  .1617 2 INC  3.9668  VI  30.179 
RCA  108.90  APO  150.91  V?  34.797 
2 AC  93.85  ETC  149. 69  ClP  -04.66 

DPA  57.29  RAP  340.19  ECC  1.2873 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
732.0  10.76  343.67 

5076.9  28.28  259. 14 

530.8  9.34  328. M 

4753.4  29.80  235.34 

435.8  6.11  318.97 

4421.1  33.64  209.83 

ORBIT  DETERMINATION  ACCURACY 
ST  756.3  SR  1080.2  SS  1097.6 

CRT  -.9793  CRS  .9996  CST  -.9741 

LSA  1709.3  MSA  147. 2 SSA  11.5 

ELI  1312.7  EL2  125.9  AtF  124.00 


1641 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.00 

RP  108.92  LAP  -2. 1J  LOP  294.73 

RC  93.644  CL  -31.75  GP  60.50 

planetocentric  CONIC 
C3  18.960  VHL  4.355  OLA  -27.35 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  857  1091.60 

90.00  10  15  0 660.06 

100.00  0 40  11  952.44 

100.00  12  14  37  5570.49 

110.00  8 58  30  920.00 

110.00  14  20  48  5175.61 

differential  CORRECTIONS 
TOE  -.7333  TRA  -.3325  TC3  -.9760 

ROE  .9636  RRA  - ,0542  RC3  2.0602 

FOE-1.9330  FRA  .1075  FC3-3.1654 

BOE  1.2108  BRA  .3369  BC3  2.2797 

LAUNCH  DATE  FEB  10  1969 


VL  27.056 
VP  37.617 
7AL  128.54 

RAL  17.24 
INJ  LAT 
14.36 
24.35 
11.30 
27.68 
6.05 
33.72 

BAU  .5781 
FAU  .06935 
BSP  7974 
FSP  -1037 


FLIGHT  TINE  118.00 
DISTANCE  334.734 


ARRIVAL  DATE  JUN  8 1969 


GAL  -4.95 

AZL  94 . 74 

HCA  153.57 

SMA  129.86 

ECC  .16131 

INC  4.7371 

VI 

30.179 

GAP  .13 

AZP  05.76 

TAL  207,37 

TAP  .94 

RCA  108.91 

APO  150.81 

V2 

34.793 

ZAP  90.21 

ETS  4.30 

ZAE  119.11 

ETE  102.24 

ZAC  90.95 

ETC  151 .95 

CLP  -90.43 

RAD  6567.8 

VEL  11.047 

PTH  2.10 

VHP  5.1 93 

DPA  50.40 

RAP  341.96 

ECC  1 .3122 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

336.52 

242.59 

114.67 

8 23  19 

491  .6 

17.57 

329.31 

309.54 

246.39 

104.92 

10  26  8 

60.1 

26.16 

301  .34 

324.75 

241.04 

117.06 

9 4 4 

352.4 

14.94 

317,05 

259.94 

247.27 

101 .77 

13  47  27 

4970.5 

29.02 

251 .40 

319.14 

237.07 

125,71 

9 13  50 

320.1 

10.43 

312.00 

231,06 

240.37 

96,00 

15  47  3 

4575.6 

34.10 

221 .85 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  1376.9  SGR  2198.6  SG3  325.0 
RRT  -.8949  RRF  -.9909  RTF  ,8999 
SGB  2594,1  R23  .0933  R13  -.9869 
SGI  2538,9  SC2  532.2  THA  120.77 

FLIGHT  TINE  120.00 


ST 

976.2 

SR 

1269 .0 

SS 

1142.3 

CRT 

-.9853 

CRS 

.9999 

CST 

-.9030 

LSA 

1961 .0 

MSA 

150.4 

SSA 

9.1 

ELI 

1595.6 

EL2 

132.6 

ALF 

127.47 

ARRIVAL  DATE  JUN  JO  1969 


HELIOCENTRIC  CONIC 


RL 

147.63 

LAL 

.00 

RP 

108.93 

LAP 

-2.25 

RC 

96.038 

GL 

-36,64 

planetocentric  conic 

C3 

21 .313 

VHL 

4.617 

00  LOL  141.08 
297.09 
63.98 


VL  27.046 
VP  37.607 
ZAL  125.33 


GAL 

CAP 

ZAP 


DISTANCE  340.964 

-4.86  A2L  95.70  MCA  156. 7J  SMA  129.80  ECC  .16100  INC  5.6902  VJ  30.179 

.50  AZP  84.76  TAL  206.08  TAP  3,59  RCA  108.90  APO  150.69  V2  34,709 

92.75  ETS  9.72  ZAE  115.20  ETE  107.04  ZAC  80.13  ETC  154.49  CLP  -96.29 


LNCH  A7MTH 

76.03 
103.97 

76.03 
103.97 
110.00 
110.00 


LNCH  TIME 


7 33 
11  14 
7 33' 
11  14 
10  8 


13  30  26 


OLA  -31,32 

RAL  20.65 

RAO  6567.9 

VEL  1K945 

PTH  2.13 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1262.49 

21  .10 

352.30 

251 .06 

113.62 

5840,76 

21  .20 

277.77 

251.07 

113.61 

1262.49 

21.18 

352.30 

251 .06 

113.62 

5840.76 

21.20 

277.77 

251 .07 

113.61 

759.20 

12.02 

310.52 

246.00 

122.24 

5392.04 

3 0.98 

247.31 

254,90 

105.23 

TOE  -.9949  TRA  -.2732  TC3-1 .0734  BAU  .6052. 
ROE  1,1627  RRA  -.1681  RC3  1.8328  FAU  .05818 
FOE-1.9197  FRA  .3013  FC3-2.3632  BSP  0552 
BOE  1.5303  BRA  .3208  BC3  2.1240  FSP  -099 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1632.2  SGR  2237.3  SG3  281.7 
RRT  -.9206  RRF  -.9 922  RTF  ,9265 
SGB  2769.5  P23  .1015  R13  -.9876 

SGI  2719.4  SG2  524.4  THA  125.40 


VHP  5.664 
INJ  TIME 
7 54  9 

12  51  30 
7 54  9 

12  51  30 
10  20  40 
15  8 18 


OPA  59.66  RAP  335.28  ECC  1.3508 


CST  TIM 

INJ  2 

LAT 

INJ  2 

LON( 

662.5 

24 

.19 

344 

.69 

5240.8 

24 

.21 

270 

.15 

662.5 

24, 

.19 

344 

.69 

5240.8 

24 , 

.21 

270 

.15 

159.2 

16. 

.19 

303 

.89 

4792.0 

32. 

.75 

238 

.54 

ORBIT  DETERMINATION  ACCURACY 
ST  J24TT.0  5#  1445.8  SS  1168.1 
CRT  -.9892  CRS  1.0000  C$T  -.9086 


LSA  2229.5  MSA 
ELI  1900.2  EL 2 


153.3  SSA 


7.2 


138.5  ALF  J 30.59 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CCWIC 
RL  147.63'  LAL  .00  LOL  141.00 

RP  108,94  LAP  -2,39  LOP  301 .05 

RC  98.436  GL  -42.00  GP  67,6] 

PLANETOCENTRIC  CONIC 
C3  25 .082  VHL  5.008  DlA  -35,54 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
6 56  26 
12  24  0 

6 56  26 
12  24  0 

6 56  26 
12  24  0 

DIFFERENTIAL  corrections 
TOE-J .3525  TRA  -.1668  TC3-1 .0022 
ROE  1.3879  RRA  -.3109  RC3  1 .5204 
FOE-1 .8746  FRA  .3996  FC3-1 .6187 
BOE  1.9379  BRA  ,3520  BC3  1.0663 

LAUNCH  DATE  FEB  10  1969 
HELIOCENTRIC  CONIC 


FLIGHT  time  122.00 
DISTANCE  347.164 


67.56 

112.44 

67.56 

112.44 

67.56 

112.44 


1466.10 

5716.41 

1466.18 
5716.41 

1466.18 
5716.41 


VL  27.634 

GAL 

-4.76 

AZL  96.94 

HCA  159.84 

SMA 

129.70 

ECC 

.16079 

VP  37.595 

GAP 

.85 

AZP  03.48 

TAL  206.30 

TAP 

6.J4 

RCA 

108 

.05 

ZAL  121  .55 

ZAP 

94.69 

ETS  15.72 

ZAE  111.02 

ETE 

111 

t .92 

ZAC 

85 

.35 

RAL  24.0] 

RAO 

6568.0 

VEL  12-102 

PTH  2.17 

VHP 

6. 

.312 

OPA 

60 

.80 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST 

TIM 

22.58 

8.77 

259.19 

118.21 

7 

20 

52 

866 

.2 

22.59 

268.90 

259.20 

118.20 

13 

59 

17 

5116 

.4 

22.50 

8.77 

259.19 

118.21 

7 

20 

52 

866 

.2 

22.59 

268,90 

259.20 

118.20 

13 

59 

17 

5116 

.4 

22.58 

8.77 

259.19 

118.21 

7 

20 

52 

8,66, 

.2 

22.59 

260.90 

259.20 

118.20 

13 

59 

17 

5116, 

,4 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .6250  SGT  1903.7  SGR  2243.1  SG3  237.3 

FAU  .04690  RRT  -.9379  RRF  -.9934  RTF  .9456 

BSP  9152  SGB  2942.0  R23  .1060  R13  -.9005 

FSP  -760  SGj  2097.3  SG2  5JI.2  THA  130.02 

FLIGHT  time  124.00 


ARRIVAL  DATE  JUN  12  1969 


30.179 
34 .707 


INJ  2 LAT  INJ  2 LONG 
26.17  J.33 

26.10  261.47 

26.17  1.33 

26.10  261.47 

26.17  J.33 

26.10  261.47 

ORBIT  DETERMINATION  ACCURACY 
ST  1549.3  SR  1593.0  SS  1173. 5 

CRT  -.9918  CRS  1.0000  CST  -.9923 

LSA  2508.8  MSA  1 54 . 3 SSA  5.6 

ELI  2218.2  EL 2 14 2.1  ALF  134.18 

ARRIVAL  DATE  JUN  14  1969 


RL  147.63 

LAL 

.00 

LOL  141 .08 

VL  27.818 

GAL  -4.65 

AZL  90.6] 

RP  108.94 

LAP 

-2.52 

LOP  304.22 

VP  37.501 

GAP  1,19 

AZP  01.76 

RC  100.8 37 

GL 

-47,76 

GP  71.59 

ZAL  117.21 

ZAP  95.95 

ETS  22.70 

PLANETOCENTRIC  CONIC 

C3  31.450 

VHL 

5.609 

OLA  -39.06  RAL  29.91 

RAO  6568.3 

VEL  12.362 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

60.60 

6 

41  40 

1624.70 

22.97 

21.98 

269.39 

119.32 

13 

19  21 

5670.79 

22.98 

265.43 

269.40 

60.60 

6 

4]  40 

1624.70 

22.97 

21 .96 

269.39 

119.32 

13 

19  21 

5670.79 

22.98 

265.43 

269.40 

60.68 

6 

41  40 

1624.70 

22.97 

21.98 

269.39 

119.32 

13 

19  21 

5670.79 

22.98 

265.43 

269.40 

29.59  ECC  .16066  INC  8.6125 
8.59  RCA  108.77  APO  150.4J 


VI  30.179 
V2  34.785 


PTH  2.23  VHP  7.229 
INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOE-1.8579  TRA  .0196  TC3  -.9088  BAU  .6322 

ROE  1.6 228  RRA  -.4927  RC3  1.J323  FAU  .03572 

FOE-1.7947  FRA  .4051  FC3  -.9831  BSP  9665 

BOE  2.4668  BRA  .4931  BC3  1.5033  FSP  -615 


123.52 

123.51 

123.52 

123.51 

123.52 
123.51 


MID-COURSE  EXECUTION  ACCURACr 
SGT  2198,4  SGR  2188.9  SG3  193.1 
RRT  -.9501  RRF  -.9942  RTF  .9606 
SGB  3102.4  R23  .1069  R13  -.989$ 

SGI  3063.4  S02  409.9  THA  135.13 


7 8 53 
14  53  51 
7 8 53 
14  53  51 
7 0 53 
14  53  51 


ZAC  82.54  ETC  161.44  ClP-109.16 

OPA  61.02  RAP  319.49  ECC  1.5177 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1024.7  27,20  14.90 

5070.8  27.22  258.35 

1024.7  27.20  14.90 

5070.8  27.22  258.35 

1024.7  27.20  14.90 

5070.0  27.22  258.35 

ORBIT  DETERMINATION  ACCURACr 
ST  1090,2  SR  1669.0  SS  1151.7 

CRT  -.9935  CRS  .9999  CST  -.9949 

LSA  2774.0  MSA  152.7  SSA  4.2 

ELI  2524.1  EL2  143.0  ALF  130.69 
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J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968*69  t 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.95  LAP  -2 .64  LOP  307.38 

RC  103.240  GL  *53.69  GP  76.02 

planetocentric  CONIC 
C3  43.100  VHL  6.565  DLA  -43.98 

LNCH  A7MTH  LNCH  TIME  L-I  TIHE 
54.83  6 41  44  1772.40 

125.17  14  9 2 5682.04 

54.83  6 41  44  1772.40 

125.17  14  9 2 5682.04 

54.83  6 41  44  1772.40 

125.17  14  9 2 5682.04 

DIFFERENTIAL  CORRECTIONS 


FLIGHT  TIME  126.00 
DISTANCE  359.453 

VL  27.799  GAL  -4.52  AZL  101 .01  MCA  166.05  SMA  129.46 
VP  37.567  GAP  1.51  AZP  79.31  TAL  204.00  TAP  10.93 
7AL  112.41  ZAP  96.50  ETS  31.75  ZAE  101.43  ETE  124.56 


RAL  36.13 
INJ  LAT 

21.65 

21.66 

21.65 

21.66 
21.65 
21  .66 


RAO  6568.6  VEL  12.824  PTH  2.33  VHP  0.590 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


33.81 

265.36 

33.81 

265.36 

33.81 

265.36 


281 .82 
281.83 
281 .82 
281 .03 
281 .02 
281 .03 


129.26 

129.26 

129.26 

129.26 

129.26 

129.26 


7 11  17 
15  43  44 
7 11  17 
15  43  44 
7 11  17 
15  43  44 


TC3 

-.0005 

BAU 

.6165 

RC3 

.7100 

FAU 

.02532 

FC3 

-.5085 

BSP 

10211 

BC3 

1 .0700 

FSP 

-404 

LAUNCH  OATE  FEB  10  1969 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  141.08  VL  27.778 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.551 

RC  105.643  GL  -59.34  GP  80.95  7AL  107.30 

PLANETOCENTRIC  CONIC 

C3  66.930  VHL  8.181  OLA  -47.33  RAL  43.51 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
50.35  6 54  33  1923.73  17.90 

129.65  14  55  5 5747.81  17.91 

50.35  6 54  33  1923.73  17.90 

129.65  14  55  5 5747.81  17.91 

50.35  6 54  33  1923.73  17.90 

129.65  14  55  5 5747.01  17.91 

DIFFERENTIAL  CORRECTIONS 
TDE-3.0755  TRA  1.0249  TC3  -.5343  BAU  .5472 

ROE  1.5984  RRA  -.0478  RC3  .2974  FAU  .01563 

FOE-1.5072  FRA  .6259  FC3  -.2021  BSP  10647 

0OE  4.1921  BRA  1.3301  BC3  .6115  FSP  -364 


GAL 

GAP 

ZAP 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  2551.9  SCR  2022.5  SG3  151.7 
RRT  -.9599  RRF  -.9941  RTF  .9749 
SC6  3256.2  R23  .1009  R13  -.9917 

SGI  3225.1  SG2  440.7  THA  141.07 

FLIGHT  TIME  120-00 

DISTANCE  365.519 

-4.38  A7L  104.72  HCA  169.11  SMA  129.31 

1.01  A7P  75.53  TAL  204.02  TAP  13.13 

96.30  ETS  46.63  ZAE  95.59  ETE  137.44 


ARRIVAL  OATE  JUN  16  1969 


ECC  .16059  INCH. 0053  VI  30.179 
RCA  108.67  APO  150.25  V2  34.704 
ZAC  79.55  ETC  167.47  ClP-117.94 

OPA  62.52  RAP  309.53  ECC  1.7093 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1172.4  26.56  27.31 

5082.0  26.58  250.85 

1172.4  26.56  27.31 

5082.0  26.58  250.85 

1172.4  26.56  27.31 

5082.0  26.58  258.85 

ORBIT  DETERMINATION  ACCURACY 
ST  2289.4  SR  1599.7  S$  1107. I 
CRT  -.9945  CRS  .9997  CST  -.9968 
LSA  3000.9  MSA  144.8  SSA  3.1 
ELI  2789.6  EL2  137.2  AlF  145.  I I 

ARRIVAL  DATE  JUN  18  1969 


RAO  6569.3  VEt  13.7 22  PTH  2.51 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


44.32 

267.09 

44.32 

267.09 

44.32 

267.89 


296.17 

296.19 

296.17 

296.19 

296.17 

296.19 


134.58 

134.58 

134.58 

134.58 

134.50 

134.50 


VHP  10.764 
INJ  TIME 
7 26  37 
16  30  52 
7 26  37 
16  30  52 
7 26  37 
16  30  52 


mio-course  execution  ACCURACY 
SGT  3041.0  SGR  1502.5  SG3  114.7 
RRT  -.9609  RRF  -.9083  RTF  .9801 
SG6  3392.6  R23  .0873  R13  -.9942 

SGI  3371.8  SG2  375.3  THA  154.27 


ECC  .16056  I NC 1 4 . 7 1 9 3 VI  30.179 

RCA  108.55  APO  150.08  V2  34.703 

ZAC  76.10  ETC  179.53  CLP-134.20 

OPA  62.45  RAP  297.40  ECC  2.1015 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1323.7  23.41  30.53 

5147.8  23.42  262.11 

1323.7  23.41  38.53 

5147.8  23.42  262.11 

1323.7  23.41  38.53 

5147.8  23.42  262.11 

ORBIT  DETERMINATION  ACCURACY 

ST  2732.8  SR  1150.0  SS  1049.5 

CRT  -.9935  CRS  .9983  CST  -.996* 

LSA  3142.6  MSA  126.8  SSA  2.2 

ELI  2962.4  El2  120.0  ALF  157.27 


VL  27.755  GAL 
VP  37.534  GAP 
7AL  102.12  ZAP 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.00 

RP  100.95  LAP  -2.06  LOP  313.70 

RC  108.045  GL  -63.64  GP  84.56 

planetocentric  conic 

C3  125.191  VHL  11.189  DLA  -40.89  RAL  51.52 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
7 19  36  2077.97  11.52 

15  33  58  5860.03  11.53 

7 19  36  2077.97  11.52 

15  33  50  5860.03  11.53 

7 19  36  2077.97  11.52 

15  33  58  5068 .03  11.53 


FLIGHT  TIME  130.00 
DISTANCE  371.401 

-4.21  AZL  111.24  HCA  172.09  SMA  129.15 
2.07  AZP  60.95  TAL  203.02  TAP  15.11 
95.36  ETS  83.44  ZAE  88.22  ETE  172.22 


48.32 
131 .68 

48.32 
131 .68 

40.32 
131 .60 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.2020 

BAU 

.3381 

RC3 

-.0027 

FAU 

.00609 

FC3 

-.0421 

BSP 

11004 

BC3 

.2020 

FSP 

-270 

LAUNCH  OATE  FEB  10  1969 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  141 .08  VL  27.730  GAL 

RP  108.94  LAP  -2.95  LOP  316.07  VP  37.516  GAP 

RC  110.446  Gt  -63.60  GP  77.55  ZAL  97.26  ZAP 

PLANETOCENTRIC  CONIC 

C3  314.387  VHL  17.731  OLA  -46.25  RAL  50.12 
LNCH  AZMTH'  LNCH  TIME  ' L-I  TIME  INJ  LAT 
51.77  7 57  54  2191.40  4.05 

128.23  15  48  17  753.03  4.06 

51.77  75754  2191.40  4.05 

128.23  15  48  17  753.03  4.06 

51.77  7 57  54  2191 .40  4.05 

128.23  15  40  17  753.03  4.06 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2641  TRA  2.0862  TC3  - .0074  BAU  .4350 

ROE -8. 4 960  RRA  4.1742  RC3  .1032  FAU- .00811 

FOE-1 • 7006  FRA  1 .0475  FC3  .0223  BSP  11008 

0OE  8.5001  BRA  4.6664  BC3  .1035  FSP  -203 


RAO  6570.3  VEL  15.701  PTH  2.79  VHP  14.652 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
52.49  311.27  137.86  75414 

272.74  311.28  137.05  17  11  46 

52.49  311.27  137.06  7 54  14 

272.74  311  28  137.05  17  11  46 

52.49  311.27  137.06  7 54  14 

272.74  311.28  137.05  171146 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3416.3  SCR  766.0  563  84.7 

RRT  .0585  RRF  .0322  RTF  .9970 

SGB  3501.1  R23  -.0692  R13  .9965 

SGI  3479.0  SG2  385.6  THA  11.03 

FLIGHT  TIME  132.00 


ARRIVAL  OATE  JUN  20  1969 


ECC  .16049  INC21.2351  VI  30-179 

RCA  108.42  APO  149.80  V2  34.703 

ZAC  71.58  ETC  214.04  CLP  170.60 

OPA  60.61  RAP  283.03  ECC  3.0603 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1470.0  17.39  47.29 

5268.0  17.40  267.54 

1470.0  17.39  47.29 

5268.0  17.40  267.54 

1478.0  17.39  47.29 

5268.0  17.40  267.54 

ORBIT  DETERMINATION  ACCURACY 

ST  2894,7  SR  765.1  SS  1020.4 

CRT  .9843  CRS  -.97 90  CST  -.9997 

LSA  3160.3  MSA  134.9  SSA  1.7 

ELI  2991.2  EL2  130.5  >LF  14.61 

ARRIVAL  OATE  JUN  22  1969 


01 STANCE  377.194 

-3.99  AZL  125.07  HCA  174.05  SMA  128.98 

2.27  AZP  55.04  TAL  201.74  TAP  16.60 

93.70  ETS  146.68  ZAE  77.19  ETE  233.49 

RAO  6571.0  VEL  20.073  PTH  3.18  VHP  22.905 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


55.36 

303.47 

55.36 

303.47 

55.36 

303.47 


324.21 

324.23 

324.21 

324.23 

324.21 

324.23 


136.11 

136.11 

136.11 

136.11 

136.11 

136.11 


8 34  26 
16  0 50 
8 34  26 
16  0 50 
8 34  26 
16  0 50 


MID-COURSE  EXECUTION  ACCURACY 
SGT  978.9  SGR  3307.6  $63  64.0 

RRT  .6411  RRF  .994 0 RTF  .7 204 
SGB  3526.2  R23  -.0669  R13  .9977 

SGI  3446.1  SG2  730.1  THA  76.99 


ECC  .16010  INC35 .0661  VI  30.179 
RCA  108.32  APO  149.64  V2  34.704 
ZAC  64.10  ETC  276.44  CLP  107.02 

OPA  54.46  RAP  266.47  ECC  6.1740 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1591.4  9.79  50.16 

153.0  9.00  298.26 

1591.4  9.79  50.16 

153.0  9.80  298.26 

1591.4  9.79  50.16 

153.0  9.00  298.26 

ORBIT  DETERMINATION  ACCURACY 
ST  304.6  SR  2807.1  SS  1125.7 

CRT  ,4741  CRS  -.9987  CST  -.5185 

LSA  3027.5  MSA  272-2  SSA  .6 

ELI  2810.8  EL 2 267.9  ALF  87.03 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  F£B  10  1969 


heliocentric  CONIC 


flight  time  134.00 
DISTANCE  381.990 


ARRIVAL  CATE  JUN  24  1969 


RL  147.63 

LAL 

.00 

La  Ml  .08 

VL 

27.702 

GAL  -3.50 

AZL  160.95 

HCA  176.70 

SMA 

120.79 

ECC 

.2  5001 

RP  100.94 

LAP 

-3.04 

LOP  320-03 

VP 

37.497 

GAP  2.22 

AZP  19. 08 

TAL  199.56 

TAP 

16.34 

RCA 

100,33 

RC  112.044 

CL 

-50.00 

GP  56.64 

ZAL 

93.47 

JAP  92.00 

ETS  17 1 .08 

ZAE  55,67 

ETE 

255.53 

ZAC 

48.79 

PLANETOCENTRIC  CONIC 

C3U34.599 

VHL 

33.604 

DLA  -32.18 

RAL 

50.55 

RAO  6573.0 

VEL  35.430 

PTH  3.52 

VHP 

42.770 

DPA 

36.54 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

74.04 

9 

50  43 

1963.70 

-.43 

33.02 

329.21 

122.10 

10 

23  27 

1363.8 

105.96 

13 

50  56 

1168.09 

-.41 

3 334.13 

329.22 

122.18 

14 

18  25 

560.9 

74  .04 

9 

50  43 

1963.70 

-.43 

33.02 

329.21 

122.18 

20 

23  27 

1363.8 

105.96 

13 

58  56 

1168.89 

-.41 

334.13 

329.22 

122.18 

24 

10  25 

560.9 

110.00 

12 

56  13 

1363.19 

-10.74 

342.47 

322.65 

122.85 

13 

10  56 

763.2 

11 0.00 

15 

52  37 

017,47 

9.00 

313.68 

335.79 

122.89 

16 

6 14 

217.5 

TDE  4 .8749  TRA  . 0808  TC3  -.0702 
*0-11.0300  RRA  9.5158  RC3  .2040 
FOE -2. 2458  FRA  2.0358  FC3  .0414 
B0E12.0666  BRA  9.5162  8C3  .2165 

AUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.00 
RP  108.93  LAP  -3.12  LOP  323.20 
RC  115.239  GL  56.90  CP  -66.41 
PLANETOCENTRIC  CONIC 
C3  744.373  VHL  27.283  OLA  66.06 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

27.45  14  56  37  5052.24 

152.55  1 8 2 3326.91 

27.45  14  56  37  5052.24 

152.55  102  3326.91 

27.45  14  56  37  5052.24 

152.55  1 & 2 3326.91 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  5.2836  SGT  954.7  SCR  3014.2  SG3  54.0 

FAU-. 05429  RRT  -.7569  RRF  .9997  RTF  -.7403 

BSP  9533  SOB  3161.8  R23  -.0737  R13  .9973 

FSP  -169  SGI  3103.2  SG2  606.1  THA  104.03 

FLIGHT  TIME  136.00 


1363.8  3.03  26.66 

560.9  3.84  327.77 

1363.8  3.83  26.66 

560.9  3.84  327.77 

763.2  -6.35  336.12 

217.5  14.15  307.17 

ORBIT  DETERMINATION  ACCURACY 
ST  029.4  SR  1963.7  SS  1483.0 

CRT  -.9546  CRS  -.9999  CST  .9503 

LSA  2585.7  MSA  239.6  SSA  .6 

ELI  2119.3  EL2  228.9  AlF  112.23 

ARRIVAL  DATE  JUN  26  1969 


differential  corrections 

TOE-2.1284  TRA  1 ,0243  TC3 
RO-13.6074  RRA  2.7122  RC3 
FOE  2.7135  FRA  -.5365  FC3 
BOE 13.7728  BRA  3.2686  8C3 


5052.24 

3326.91 

5052.24 

3326.91 

5052.24 

3326.91 


1 VL  27.674 
I VP  37.478 
ZAL  94.95 

• RAL  .27 
INJ  LAT 

-.58 

-.57 

-.58 

-.57 

-.58 

-.57 

BAU  2.1720 
PAU'. 03211 
6SP  110  4 7 
FSP  -188 


DISTANCE  392.150 

GAL  -4.23  AZL  34.09  HCA  J83.77  SMA  128,59  ECC  .16510  INC55.9J42  VI  30.179 

GAP  3.62  A7P  145.66  TAL  202.31  TAP  26.08  RCA  107.36  APO  149.82  V2  34.789 

ZAP  94.17  ETS  181.61  7AE  68.63  ETE  98.22  ZAC  82.23  ETC  60.80  ClP  100.46 


RAD  6572,7  V£l  29.422  PTH  3.44  VHP  33.235 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


270.02 

270.00 

270.02 

270.00 

270.02 

270.00 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1141,0  SCR  3367 ,9  SG3  57.5 
RRT  .0005  RRF  -.9998  RTF  -.0034 
SG0  3556.0  R23  -.0600  R13  -.9980 
SGI  3496.6  SG2  646.0  THA  74.13 


16  20  49 
2 3 29 
16  20  49 
2 3 29 
16  20  49 
2 3 29 


OPA  -76.46  RAP  169.06  ECCJ 3.2505 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4452.2  -7.09  241 .40 

2726.9  -7.08  96.30 

4452.2  -7.89  241 .40 

2726.9  -7.88  96.30 

4452.2  -7.09  241  .40 

2726.9  -7.00  96.30 

ORBIT  DETERMINATION  ACCURACY 
ST  529.3  SR  2088.6  SS  1653.8 
CRT  .9136  CRS  1.0000  CST  .9131 
LSA  3363.6  MSA  213.1  SSA  1.2 
ELI  2929.1  EL2  212.2  AlF  80. 45 


LAUNCH  DATE  FEB  10  1969  FLIGHT  TIME  130.00  ARRIVAL  DATE  JUN  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  397.425 

RL  147.63  LAL  .00  LOL  Ml .00  VL  27,643  GAL  -3.90  AZL  58.81  HCA  186.17  SMA  128.30  ECC  ,16437  INC31.1930  VI  30.179 

RP  100.92  LAP  -3.19  LOP  326.36  VP  37.459  GAP  3.69  A7P  121.05  TAL  200.55  TAP  26.72  RCA  107.28  APO  149.40  V2  34.792 

RC  117.630  GL  64.08  GP  -79.56  ZAL  97.93  ZAP  97.5 0 ETS  206.69  ZA£  05.04  ETE  123.10  ZAC  94.23  ETC  07.67  CLP  136.07 

PLANETOCENTRIC  CONIC 

C3  252.205  VHL  15.001  CLA  66.79  RAL  330.98  RAO  6571.5  VEL  19.327  PTH  3.10  VHP  10.930  OPA  -75.92  RAP  94.15  ECC  5.1507 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

26.60  13  29  46  4954 .23  -6.89  242.43  246.02  23.39  14  52  20  4354.2  -14.22  239.58 

153.40  23  4]  8 3223.19  -6.88  96.30  246.00  23.39  24  34  51  2623,2  -14.21  93.53 

26.60  13  29  46  4954 .23  -6,09  242.43  246.02  23.39  14  52  20  4354.2  -14,22  239.58 

153.40  23  41  0 3223.19  -6.00  96.38  246.00  23.39  24  34  51  2623.2  -14.21  93.53 

26.60  13  29  46  4954 .23  -6.09  242.43  246.02  23.39  14  52  20  4354.2  -14.22  239.58 

153.40  23  4]  8 3223.19  -6.00  96.38  246.00  23.39  24  34  51  2623.2  -14 .21  93.53 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.6098  TRA  .0224  TC3  -.0156  BAU  .2520  SGT  971,9  SCR  3772.0  SG3  73.8  ST  970.4  SR  2351  .8  SS  979.5 

ROE-5. 9933  RRA  3.36 80  RC 3 -.0731  FAU- .00069  RRT  -.5519  RRF  -.992!  RTF  .6469  CRT  -.9169  CRS  .9969  CST  -.9454 

FOE  1.5721  FRA  -.6976  FC3  .0024  BSP  12291  SGB  3896.0  R23  '.0880  R13  -.9953  LSA  2702.0  MSA  362.3  SSA  1.6 

BOE  6.5692  BRA  3.3681  8C3  .0747  FSP  -241  SGI  3812.5  SG2  802.0  THA  90.47  ELI  2518.3  EL2  361.7  ALF  111.10 

LAUNCH  DATE  FEB  10  1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUN  30  1 969 


HELIOCENTRIC  CCNIC  DISTANCE  403.192 

RL  147.63  LAL  .00  LOL  Ml. 00  VL  27.612  GAL  -3.66  AZL  68.00  HCA  109.05  SMA  128.18  ECC  .16453  INC21  .1237  VI  30.179 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.439  GAP  3.09  AZP  110.88  TAL  199.20  TAP  28.2 4 RCA  107.00  APO  149.25  V2  34.796 

RC  120.015  GL  63.59  CP  -70.29  ZAL  100.79  ZAP  101.82  ETS  273.35  ZAE  94.37  ETE  189. 49  ZAC  100.22  ETC  154.96  CLP-172,87 

PLANETOCENTRIC  CONIC 


C3  122.942  VHL  11.088  OLA  64.13  RAL  336.10  RAO  6570.3  VEL  15.629  PTH  2.70  VHP  12.984  OPA  -69.09  RAP  68.69  ECC  3.0233 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LNCH  AZMTH  LNCH  TIME  L-I  TIME 
29.71  13  25  45  4024.04 

150.29  23  22  51  31M.83 

29.71  13  25  45  4824.04 

150.29  23  22  51  3JI4.03 

29.71  13  25  45  4024.04 

150.29  23  22  51  3114,83 

DIFFERENTIAL  CORRECTIONS 


INJ  LAT 

-14.02 

-14.01 

-14.02 

-14.01 

-14.02 

-14.01 


7.20  239.24  26.73  14  46  9 
4.64  23 9.22  2 6.73  24  14  46 
7.20  239.24  26.73  14  46  9 
4.64  239.22  26.73  24  14  46 
7.20  239.24  26.73  14  46  9 
4.64  239.22  26.73  24  14  46 
MIO-COURSE  EXECUTION  ACCURACY 


4224 .0 
25 J 4.0 
4224  .0 
2514.8 

4224.0 

2514.0 


-21 .13 
-21.12 
-21 .13 
-21 .12 
-21  .13 
-21.12 


233.77 
91  .21 
233.77 
91  .21 
233.77 
91  .21 


ORBIT  DETERMINATION  ACCURACY 


TDE  4.2204  TRA-2. 7003  TC3  -.2016  BAU  .3335  SGT  3096.4  SCR  1055.3  SC3  99.1  ST  2302.6  SR  354.1  SS  847.0 
ROE  -.3233  RRA  .0707  RC3  .0235  FAU  .01302  RRT  -.9036  RRF  -.062$  RTF  .9950  CRT  -.7069  CRS  .7504  CST  -.9904 
FOE  1.3600  FRA  -.7433  FC3  -.0917  BSP  12603  SGB  4036.0  R23  -.1114  R13  -.9924  LSA  2543.5  MSA  223.6  SSA  1.9 
BOE  4.2327  BRA  2.0397  SC3  .2029  FSP  -323  SCI  4012.0  SG2  4 30.9  THA  166.00  ELI  2390.9  EL2  217.0  ALF  173  27 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69' 


LAUNCH  DATE  FEB  10  1969 


HELIOCENTRIC  CONIC 


RL 

147.63 

LAL 

.00 

LOL 

RP 

108.09 

LAP 

-3.30 

LOP 

RC 

122.394 

GL 

60.98 

GP 

PLANETOCENTRIC  CONIC 

C3 

75.018 

VHL 

8.661 

OLA 

FLIGHT  TIME  142.00 
DISTANCE  409.092 

VL  27.579  GAL  -3.45  A7L  74.03  HCA  192.07  SMA  127.94 
VP  37.419  GAP  4.13  AZP  105.63  TAL  197.93  TAP  30.00 
7AL  103.15  2AP  106.10  ETS  298.36  7AE  101.11  ETE  213.57 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


13  43  52  4704.25 
23  25  32  3021 .08 
13  43  52  4704.25 
23  25  32  3021 .08 
13  43  52  4704.25 
23  25  32  3021 .08 


32.93 
147.07 
32.93 
147.07 
32.93 
147.07 

DIFFERENTIAL  CORRECTIONS 
TOE  3.1987  TRA-2.4127  TC3  -.5406 

ROE  1.0308  RRA  -.2714  RC3  -.1242 

FOE  1.4262  FRA  -.7827  FC3  -.2734 

BOE  3.3607  0RA  2.4279  BC3  .5546 

LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.88  LAP  -3.34  LOP  335.87 

RC  124.766  GL  57.84  GP  -65.94 

planetocentric  CONIC 


RAL  338.79 
INJ  LAT 
-19.97 
-19.96 
-19.97 
-19.96 
-19.97 
-19.96 

BAU  .5563 
FAU  .02369 
BSP  13110 
FSP  -433 


RAO  6569.5  VEL  14.013  PTH  2.56  VHP  10.031 
INJ  LONG  INJ  RT  ASC  INJ  A7MTM  INJ  TIME 
231.30  237.38  30.61  15  2 16 

92.50  237.36  30.61  24  15  53 

231.30  237.38  30.61  15  2 16 

92.50  237.36  30.61  24  15  53 

231.30  237.38  30.61  15  2 16 

92.50  237.36  30.61  24  15  53 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4059.1  SCR  807.5  SG3  130.6 
RRT  .8834  RRF  .9431  RTF  .9857 
SGB  4138.6  R23  .1385  R13  .9880 

SGI  4121.8  SG2  372.6  THA  10.05 


FLIGHT  TIME  144.00 
OISTANCE  415.010 

VL  27.545  GAL  -3.24  A7L  77.13  HCA  195.15  SMA  127.71 

VP  37.399  CAP  4.38  A7P  102.44  TAL  196.71  TAP  31.86 

7AL  104.97  7AP  110.72  ETS  305.23  7AE  106.50  ETE  218.89 

PTH  2.41  VHP  8.362 

INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  JUL  2 1969 


ECC  .16501  I NCI  5 . 969*  VI  30.179 
RCA  106.83  APO  149.05  V2  34.800 

7AC  104.14  ETC  160.08  ClP-155.31 

OPA  -62.70  RAP  57.04  ECC  2.2346 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
4104.2  -26.79  227.16 

2421.1  -26.78  88. 36 

4104.2  -26.79  227.16 

2421.1  -26.78  88.36 

4104.2  -26.79  227.16 

24 21.1  -26.76  88.36 

ORBIT  DETERMINATION  ACCURACY 
ST  2340.8  SR  691.1  SS  864  .8 

CRT  .9616  CRS  -.9860  CST  -.9939 

LSA  2581.9  MSA  196.3  SSA  2.4 

ELI  2433.6  EL2  182.5  ALF  15.94 

ARRIVAL  DATE  JUL.  4 1969 


C3  52.357 

VHL  7.236 

OLA  50.89 

RAL  342.73 

RAO  6568.9 

VEL  13.180 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

35.94 

14  7 7 

4603.62 

-24.36 

225.39 

236.08 

144.06 

23  33  40 

2940.19 

-24.35 

90.27 

236.07 

35.94 

14  7 7 

4603.62 

-24.36 

225.39 

236.88 

144.06 

23  33  40 

2948.19 

-24.35 

90.27 

236.07 

35.94 

14  7 7 

4603.62 

-24.36 

225 . 39 

236.88 

144.06 

23  33  40 

2940.19 

-24.35 

90.27 

236.07 

differential 

CORRECTIONS 

MIO-COURSE  EXECU1 

TOE  2.4474  TRA-2. 3137  TC3-1.0917  BAU  .8120 
ROE  .9946  RRA  -.5637  RC3  -.3923  FAU  .04136 
FOE  1.3659  FRA  -.9774  FC3  -.6839  BSP  19882 
BOE  2.6418  BRA  2.3814  BC3  1.1601  FSP  -909 


34.55 

34.55 

34.55 

34.55 

34.55 

34.55 


SGT  4338.9  SGR  1299.7  SG3 
RRT  .9730  RRF  .9941  RTF 
SGB  4529.3  R23  .1299  R13 

SGI  4520.2  SG2  287.8  THA 


15  23  51 
24  22  48 
15  23  51 
24  22  48 
15  23  51 
24  22  48 
Y 

161.1 

.9665 

.9891 

16.32 


ECC  .16571  INC! 2 .8700  VI  30.179 
RCA  106.55  APO  148.87  V2  34.605 

ZAC  107.15  ETC  186.61  ClP-150.21 

OPA  -56.72  RAP  50.03  ECC  1.8617 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4003.6  -30.85  220.54 

2348.2  -30.84  85.41 

4003.6  -30.85  220.54 

2348.2  -30.84  85.41 

4003.6  -30.85  220.54 

2348-2  -30.84  85.41 

ORBIT  DETERMINATION  ACCURACY 
ST  2211 .2  SR  829.3  SS  846.5 

CRT  .9831  CRS  -.9971  CST  -.9941 

LSA  2503.8  MSA  157.9  SSA  3.1 

ELI  2357.3  EL2  142.4  AlF  20.32 


LAUNCH  OATE  FEB  10  1969 


HELIOCENTRIC  CONIC 


flight  time  ue.oo 


ARRIVAL  CATE  JUL  6 1969 


RL  147.63 

LAL 

.00 

LOL  141  .08 

VL  27.510 

RP  100.86 

LAP 

-5.37 

LOP  339.04 

VP  37,379 

RC  127.128 

GL 

54.70 

CP  -60.00 

ZAL  106.19 

PLANETOCENTRIC  CONIC 

C3  39.794 

VHL 

6.308 

OLA  56.69 

RAL  346.93 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

38.59 

14 

30  56 

4520.99 

-27.46 

141  .41 

23 

43  25 

2893.17 

-27.44 

30.59 

14 

30  56 

45 20.99 

-27.46 

141  .41 

23 

43  25 

2893.17 

-27.44 

30.59 

14 

30  56 

4520.99 

-27.46 

141 .41 

23 

43  25 

2893.17 

-27.44 

DIFFERENTIAL  CORRECTIONS 

DISTANCE  421.000 

-3.02  AZL  79.20  HCA  196.26  SMA  127.47  ECC  .16647  INC10.8016  VI  30.179 

4.63  A7P  100.27  TAL  195.42  TAP  33.67  RCA  106.25  APO  148.69  V2  34.011 

ZAL  106~19  ZAP  115.25  ETS  308.00  7AE  110.96  ETE  219.61  7AC  109.70  ETC  188.71  ClP-148.78 


TOE  2.4495  TRA- 1 .8343  TC3-1 .3106  BAU  .7283 

ROE  1.0338  RRA  -.3635  RC3  -.3955  FAU  .04128 

FOE  1.6405  FRA  -.7703  FC3  -.8980  BSP  15289 

BOE  2.6587  BRA  1 .8700  0C3  1.3690  FSP  -637 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141 .08 

RP  108.84  LAP  -3.39  LCP  342.21 

RC  129.401  GL  51.69  GP  -54.70 
PLANETOCENTRIC  CONIC 
C3  32.068  VHL  5.663  OLA  54.73 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
40.99  14  54  5 4452.71 

139.01  23  53  18  2852.44 

4 0.99  14  54  5 4452.71 

139.01  23  53  18  2852.44 

4 0.99  14  54  5 4452.71 

139.01  23  53  18  2852.44 

DIFFERENTIAL  CORRECTIONS 
TOE  2.2902  TRA-1.6524  TC3-1.7472  BAU  .7778 

ROE  .9142  RRA  -.2996  RC3  -.4888  FAU  .04852 

FOE  1.6976  FRA  -.7218  FC3-1 .3100  BSP  13627 

BOE  2.4659  BRA  1.6794  0C3  1.8143  FSP  -741 


RAO  6568.5  VEL  12.695  PTH  2.31  VHP  7.342 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
219.87  236.98  38.23  15  46  17 

88.15  236.96  38.23  24  31  38 

219.87  236.98  38.23  15  46  17 

08.15  236.96  38.23  24  31  38 

219.87  236.98  38.23  15  46  17 

88.15  236.96  38.23  24  31  38 

MIO-COURSC  EXECUTION  ACCURACY 

SGT  4109.6  SGR  1221-5  SG3  195.6 
RRT  .9439  RRF  .9872  RTF  .9730 
SGB  4287.2  R23  .1832  R13  .9780 

SGI  4269.6  SC2  388.3  THA  15.81 


FLIGHT  TIME  148.00 
DISTANCE  426.963 


VL  27,474 

GAL  -2.79 

AZL  80.68  HCA 

201.39 

SMA 

127.23 

ECC  .16739 

INC  9.3188 

VP  37.359 

GAP  4.89 

AZP  98.69 

TAL 

194.13 

TAP 

35.52 

RCA  105.93 

APO  148.53 

ZAL  106.94 

ZAP  119.63 

ETS  309.43 

ZAE 

114.65 

ETE 

218.57 

ZAC  111.94 

ETC  189.22 

RAL  351.07 

RAO  6568.3 

VEL  12.387 

PTH 

2.24 

VHP 

6.693 

OPA  -45.86 

RAP  42.41 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

-29.57 

214.79 

237.42 

41 .60 

16 

8 18 

3852.7 

-35.40 

-29.56 

86.29 

237.41 

41.59 

24 

40  51 

2252.4 

-35.39 

-29.57 

214.79 

237.42 

41 .60 

16 

8 18 

3852.7 

-35.40 

-29.56 

86.29 

237.41 

41.59 

24 

40  51 

2252.4 

-35.39 

-29.57 

214.79 

237.42 

41.60 

16 

8 18 

3852.7 

-35.40 

-29.56 

86.29 

237.41 

41  .59 

24 

40  51 

2252.4 

-35.39 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4203.4  SGR  1199.0  SG3  224.5 

RRT  .9442  RRF  .9867  RTF  .9685 

SGB  4371.1  R23  .1962  R13  .9735 

SGI  4354.4  SG2  381.1  THA  15.19 


OPA  -51.11  RAP  45.49  ECC  1.6549 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3921.0  -33.61  214.35 

2293.2  -33.60  02.64 

5921.0  -33.6 1 214.35 

2293.2  -33.60  02.64 

3921.0  -33.61  214.35 

2293.2  -33.60  02-64 

ORBIT  DETERMINATION  ACCURACY 
ST  2404.3  SR  956.2  SS  976.0 

CRT  .9804  CRS  -.9981  CST  -.9906 

LSA  2758.0  MSA  202.5  SSA  3.8 

Eli  2581.5  EL2  175.7  AlF  21  .40 

ARRIVAL  DATE  JUL  8 1969 


30.179 


208.70 
80.20 
208.70 
80.20 
208.70 
80.20 

ORBIT  DETERMINATION  ACCURACY 
ST  2475.3  SR  938.4  SS  1017.5 
CRT  . 9820  CRS  -.9988  CST  -.9900 
LSA  2829.0  MSA  200.0  SSA  4.7 
ELI  2642.0  EL2  166.1  ALF  20.50 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  OATE  FEB  10  1969  FLIGHT  TIME  150.00  ARRIVAL  DATE  JUL  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  432.921 


RL  147.63 

LAL  .00 

LOL  141.08 

VL  27.438 

GAL  -2.56 

AZL  81.80 

HCA  204.52 

SMA 

126.99 

ECC  .16843 

INC  8. 1992 

VI  50.179 

RP  108.82 

LAP  -3.39 

LOP  345.38 

VP  37.338 

GAP  5.15 

ATP  97.47 

TAL  192.83 

TAP 

37,35 

RCA  105.60 

APO  140.38 

V2  34.825 

RC  131.823 

GL  48.87 

GP  -49.85 

7AL  107.24 

ZAP  123.75 

ETS  310.38 

ZAE  117.67 

ETE 

216.80 

ZAC  113.99 

ETC  189. ID 

CLP-149.5D 

PLANETOCENTRIC  CONIC 

C3  26.933 

VHL  5.190 

OLA  53.01 

RAL  355.11 

RAO  6568.1 

VEL  12.178 

PTH  2.19 

VHP 

6.273 

OPA  -40.99 

RAP  40.35 

ECC  1 .4432 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.11 

15  16  21 

4395.68 

-31 .01 

210.23 

238.20 

44.58 

16 

29  37 

3795.7 

-36.53 

203.66 

136.89 

P 7 11 

2822.14 

-31 .00 

84.70 

218.19 

44.58 

0 

54  13 

2222.1 

-36,61 

78.14 

43.11 

15  16  21 

4395.68 

-31 .01 

210.23 

238.20 

44.58 

16 

29  37 

3795.7 

-36.53 

203.66 

136.89 

0 7 11 

2822.14 

-31 .00 

84.70 

238.19 

44.58 

0 

54  13 

2222.1 

-36.51 

78.  J 4 

43.1! 

15  16  21 

4395.68 

-31.01 

210.23 

238.20 

44.58 

16 

29  37 

3795.7 

-36.53 

203.66 

136.89 

0 7 11 

2822.14 

-31.00 

84.70 

238.19 

44.58 

0 

54  13 

2222.1 

-36.51 

70.  J 4 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.1818 

TRA-1 .4967 

TC3-2.20J4 

BAU  .81 71 

SGT  4309.0  SGR  1140.6  §03  248.4 

ST  2546.7 

SR  096.7 

SS  1044.7 

i 

ROC  .8035 

RRA  -.2358 

RC3  -.5509 

FAU  .05423 

RRT  . 

,9423  RRF  - 

.9842  RTF  , 

,9647 

CRT  .9830 

CRS  -.9992 

CST  -.9896 

FOE  1.7154 

FRA  -.6454 

FC3-1 .7433 

BSP  13978 

SGB  4457.4  R23  - 

.2042  R13  ■ 

.9692 

LSA  2888.4 

MSA  196.7 

SSA  5.6 

. 

0OE  2.3250 

BRA  1.5152 

BC3  2.2693 

FSP  -830 

SGI  4442.0  SG2  370.3  THA  14.11 

ELI  2695.5 

EL2  155.4 

ALF  19.16 

LAUNCH  DATE  FEB  10  1969 

FLIGHT  TIME  152.00 

ARRIVAL  DATE 

JUL  12  1969 

- 

HELIOCENTRIC 

: conic 

DISTANCE  438.874 

i 

RL  147.63 

LAL  .00 

LOL  1^.08 

VL  27.401 

GAL  -2.32  AZL  82.68 

HCA  207.67 

SMA 

126.74 

ECC  .16959 

INC  7.3196 

VI  30.179 

* 

RP  108.79 

LAP  -3.39 

LOP  348.56 

VP  37.318 

GAP  5.4J 

AZP  96.49 

TAL  191.50 

TAP 

39.16 

RCA  105.25 

APO  146.24 

V2  34.833 

RC  134.153 

GL  46.24 

GP  -45.50 

ZAL  107.11 

ZAP  127.59  ETS  511.11 

ZAE  120.13  ETE 

214,70 

ZAC  115.92 

ETC  188.70 

CLP-150.49 

PLANETOCENTRIC  CONIC 

C3  23.322 

VHL  4.829 

OLA  51.52  RAL  359.06 

RAO  6567.9 

VEL  12.029 

PTH  2,15 

VHP 

6.002 

OPA  -36.52 

RAP  39.03 

ECC  1 .3838 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

44.97 

15  37  45 

4347.52 

-31 .99 

206.18 

239.32 

47.19 

16 

50  12 

3747.5 

-37.21 

199.2 3 

135.03 

0 17  19 

2799.39 

-31 .97 

83.37 

239.30 

47.18 

1 

3 58 

2199.4 

-37.20 

76.4  3 

i 

44.97 

15  37  45 

4347.52 

-31.99 

206.18 

239.32 

47.19 

16 

50  12 

3747.5 

-37.21 

199.23 

135.03 

0 17  19 

2799.39 

-31 .97 

83.37 

239.30 

47.18 

1 

3 58 

2199.4 

-37.20 

76.43 

44.97 

15  37  45 

4347.52 

-31 .99 

206.18 

239.32 

47.19 

16. 

50  12 

3747.5 

-37.21 

199.2 3 

135.03 

0 17  19 

2799.39 

-31.97 

83.37 

239.30 

47.18 

1 

3 58 

2199. 4 

-37.20 

76.43 

- 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2*1067  TRA-1.3514  TC3-2.6604  BAU  .8492  SGT  4414. 0 SCR  1069*2  SG3  266.5  ST  2617.5  SR  049.0  $S  1060.8 

ROC  .7103  RRA  -.1782  RC3  -.5833  FAU  .05822  RRT  .9385  RRF  ,9798  RTF  .9610  CRT  .9839  CRS  -.9994  CST  -.9 892 

FOE  1.7032  FRA  -.5441  FC3-2.1612  BSP  14259  SGB  4542.5  R23  . 2081  R13  .9649  LSA  2942,7  MSA  193.4  SSA  6.6 

BOE  2.2232  BRA  1.3632  BC3  2.7236  FSP  -893  SGI  4528.2  SG2  359.9  THA  12.89  EU  2747.9  EL2  144.6  AlF  17.75 


LAUNCH  DATE  FEB  10  1969  FLIGHT  TIME  1 54 .00  ARRIVAL  DATE  JUL  14  1969 


heliocentric  conic  distance  444.817 


RL  147.63 

LAL 

.00 

LOL  141 .08 

VL  27.363 

GAL  -2.07 

AZL  83.39 

HCA 

210.82 

SMA 

126.49 

ECC  .17087 

INC  6.6067 

VJ 

30.3  79 

- 

RP  100.77 

LAP 

-3.38 

LOP  351.74 

VP  37.299 

GAP  5.67 

AZP  95.68 

TAL 

190.14 

TAP 

40.96 

RCA  104.88 

APO  140.11 

V2 

34 .84J 

RC  136.471 

GL 

43.79 

GP  -41.63 

7AL  106.62 

ZAP  13 1.12 

ETS  311 .75 

ZAE 

1 22.10 

ETE 

212.50 

ZAC  117.78 

ETC  188.18 

CLP 

'351 .62 

- 

PLANETOCENTRIC  CONIC 

C3  20.673 

VHL 

4.547 

OLA  50.22 

RAL  2.96 

RAD  6567.6 

VEL  11,919 

PTH 

2.12 

VHP 

5.035 

OPA  -32.43 

RAP  38.28 

ECC 

1 .3402 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TTM 

INJ  2 LAT 

INJ 

2 LONG 

46.6! 

15 

58  29 

4306.35 

-32.64 

202.60 

240.76 

49.44 

17 

10  15 

3706.3 

-37.61 

195.34 

133.39 

0 

27  42 

2702.26 

-32.63 

02.20 

240.75 

49.43 

1 

14  5 

2182.3 

-37.60 

75.03 

- 

46.61 

15 

58  29 

4306.35 

-32.64 

202.60 

240.76 

49.44 

17 

10  15 

3706.3 

-37.61 

195.34 

133.39 

0 

27  42 

2782.26 

-32.63 

82.28 

240.75 

49.43 

1 

14  5 

2182.3 

-37.60 

75.03 

46.61 

15 

50  29 

4306.35 

*"-32.64 

202.60 

240.76 

49.44 

17 

10  15 

3706.3 

-37.61 

195.34 

133.39 

0 

27  42 

2782.26 

-32.63 

82.28 

240.75 

49,43 

1 

14  5 

2182.3 

-37.60 

75.03 

differential  corrections  mio-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.0500  TRA-1.2134  TC3-3.1224  BAU  .8785  SGT  4521.9  SGR  996.9  SG3  279.6  ST  2682.3  SR  800.9  55  1065. I 

ROC  .6324  RRA  -.1307  RC3  -.5946  FAU  .06078  RRT  .9338  RRF  .9735  RTF  .9577  CRT  .9848  CRS  -.9996  CST  -.9888 

FOE  1.6636  FRA  -.4304  FC3-2.5453  BSP  J4571  $G0  4630.5  R23  .2064  R13  .9611  LSA  2989.1  MSA  189.6  SSA  7.7 

BOE  2.1453  BRA  1.2204  0C3  3.1785  FSP  -940  SGI  46l7,3  SG2  349.3  THA  Ji.70  ELI  2796.1  EL2  133.3  ALF  16.42 

LAUNCH  OATE  FEB  10  1969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  450.750 

RL  147.63  LAL  .00  LOL  141.08  VL  27.325  GAL  -1.81  AZL  03.99  HCA  213.98  SMA  126.24  ECC  .17227  INC  6.0141  VI  30.179 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.279  GAP  5,92  A TP  94.99  TAL  188.76  TAP  42.74  RCA  104.50  APO  147.99  V2  34.850 

RC  138.775  GL  41.47  GP  -38.21  ZAL  105,78  7AP  134.35  ETS  312.31  7AE  123.67  ET£  210.31  7AC  119.60  ETC  187.64  ClP-152.83 

PLANETOCENTRIC  CONIC 

C3  18.668  VHL  4.321  OLA  49.09  RAL  6.86  RAO  6567.8  v£t  11.834  PTH  2.10  VHP  5.740  OPA  -28.70  RAP  37.97  ECC  1.3072 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJtLAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

40.06 

16  18  43 

4270.93 

-33.07 

199.44 

242.53 

51 .39 

17  29 

54 

3670.9 

-37.01 

191 .95 

131 .94 

0 38  32 

2769.28 

-33.06 

81.39 

242.52 

51.38 

1 24 

41 

2169.3 

-37.80 

73.90 

40.06 

16  18  43 

4270.93 

-33.07 

199.44 

242.53 

51.39 

17  29 

54 

3670.9 

-37.81 

191 .95 

131 .94 

0 38  32 

2769.20 

-33.06 

81.39 

242,52 

51.30 

1 24 

41 

2169.3 

-37.00 

73.90 

48.06 

16  18  43 

4270.93 

-33.07 

199,44 

242.53 

51.39 

17  29 

54 

3670.9 

-37.81 

191  .95 

131.94 

0 38  32 

2769.28 

-33.06 

81.39 

242.52 

51.38 

1 24 

4 J 

2169.3 

-37.80 

73.90 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0097 

TRA-1 .0737 

TC3-3.5727 

BAU  .9036 

SGT  4621 .8  SGR 

927.0  SG3 

287.5 

ST  2745.2 

SR  757.6 

SS 

1062.4 

ROE  .5697 

RRA  -.0904 

RC3  -.5062  FAU  .06186 

RRT 

.9270  RRF 

.9651  RTF 

.9544 

CRT  .9859 

CRS  -.9998 

CST 

- . 988 3 

FOE  1.6004 

FRA  -.3050 

FC3-Z.8686 

BSP  14790 

SGB  4714.0  R23 

.2013  R13 

.9572 

LSA  3033.0 

MSA  106.1 

SSA 

8.8 

BOE  2.0888 

BRA  1.0775 

8C3  3.6204 

FSP  -961 

SGI 

4701.6  SG2 

342.0  THA 

10.60 

ELI  2845.2 

EL2  J22.2 

ALF 

15.25 

1646 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  OATE  FEB  ID  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141. DB 

RP  108.7J  LAP  -3.3 2 LOP  358.09 

RC  141.067  GL  39.28  GP  -35.18 

PLANETOCENTRIC  CONIC 
C3  17.116  VHL  4.137  CLA  48.10 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
49.35  16  38  40  4240.17 

130.65  0 49  49  2759.62 

49.35  16  38  40  4240 . 1 7 

130.65  0 49  49  2759.62 

49.35  16  38  40  4240.17 

130.65  0 49  49  2759.62 

DIFFERENTIAL  CORRECTIONS 
TDE  1.9749  TRA  ->.9367  TC3 -4 .0200 

ROE  .5179  RRA  -.0568  RC3  -.5689 

FOE  1.5369  FRA  -.1821  FC3-3.1402 

0OE  2.0417  8RA  .9386  BC3  4 .0601 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141  .08 

RP  108.68  LAP  -3.28  LOP  1.27 

RC  143.344  GL  37.19  GP  -32.51 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  158.00 
DISTANCE  456.671 

VL  27.266  GAL  -1.54  AZL  84.49  HCA  217.U  SMA  125.99 

VP  37.260  GAP  6.18  A 7P  94.40  TAL  187.36  TAP  44.50 

7AL  104.63  ZAP  137.30  ETS  312.81  ZAE  124.90  ETE  208-22 


ARRIVAL  CATE  JUL  18  1969 


ECC  .17379  INC  5.5109  VI  30.179 
RCA  104.09  APO  147.89  V2  34.860 
ZAC  121.41  ETC  167.11  CLP-154.05 


RAL  10.77 
INJ  LAT 
-33.33 
-33.32 
-33.33 
-33.32 
-33.33 
-33.32 

BAU  .9291 
FAU  .06208 
BSP  15105 
FSP  -977 


RAO  6567. 
INJ  LONG 
196.65 
80.69 
196.65 
80.69 
196.65 
80.69 
MIO-i 
9GT 
RRT 
SOB 
SGI 


7 VEL  11.769  PTH  2.08  VHP  5.696 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
244.61  53.07  17  49  20 

244.60  53.06  1 35  49 

244.61  53.07  17  49  20 

244.60  53.06  1 35  49 

244.61  53.07  17  49  20 

244.60  53.06  1 35  49 

•COURSE  EXECUTION  ACCURACV 
4724.1  SGR  866.5SG3  292.0 

.9196  RRF  .9545  RTF  .9518 
4 60Z.9  R23  .1905  R13  .9541 

4791.2502  335.7  THA  9.62 


OPA  -25.29  RAP 
PO  CST  TIM  INJ 
3640.2 
2159.6 
3640.2 
2159.6 
3640.2 
2159.6 
ORBIT  OETERMINA 
ST  2796.2  SR 
CRT  .9873  CRS 
LSA  3066.4  MSA 
ELI  2686.8  EL2 


38.02  ECC  1 .2817 
2 LAT  INJ  2 LONG 


37.88 

37.87 

37.58 

37.87 

37.88 
■37.87 


188 .97 
73.01 

186.97 
73.01 

188.97 
73.01 


TICN  ACCURACV 
716.3  S5  1050.1 
-.9999  CST  -.9878 
181 .9  SSA  10.0 
1 10.7  AlF  14.24 


VL  27.248 
VP  37.241 
ZAL  103.19 


FLIGHT  TIME  160.00 
DISTANCE  462.580 

GAL  -1.26  AZL  84.92  HCA  220.30  SHA  125.74 

GAP  6.45  AZP  93.88  TAL  185.93  TAP  46.24 

ZAP  140.00  ETS  313.23  ZAE  125.87  ETE  206.27 

PTH  2.06  VHP  5.697 

INJ  AZMTH  INJ  TIME 


50.51  16  58 

129.49  1 1 

50.51  16  58 

129.49  1 1 

50.51  16  58 

129.49  1 1 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9448  TRA  -.7978  TC3-4.4556 

ROE  .4756  RRA  -.0335  RC3  -.5452 

FOE  1.4555  FRA  -.0625  FC3-3.3539 

BDE  2.0021  BRA  .7985  BC3  4.4888 

LAUNCH  DATE  FEB  10  1969 

heliocentric  conic 
RL  147.63  LAL  .00  LOL  141.08 

RP  108.65  LAP  -3.23  LOP  4.46 

RC  145.608  CL  35.17  GP  -30.14 

PLANETOCENTRIC  CONIC 
C3  14.938  VHL  3.865  OLA  46.39 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
51 .58  17  18  24  4189.64 

128.42  1 13  53  2748.29 

51 .58  17  18  24  4189.64 

128.42  1 13  53  2748.29 

51.58  17  18  24  4189.64 

128.42  I 13  53  2746.29 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9195  TRA  -.6526  TC3-4 .8654 

ROE  .4421  RRA  -.0121  RC3  -.5154 

FOE  1.3714  FRA  .0553  FC3-3.4995 

0OE  1.9697  BRA  .6528  BC3  4,8926 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml  ,08 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147.857  GL  33.21  GP  -28.05 


52.59 
127.41 
52.59 
127.41 
52.59 
127.41 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8908  TRA  -.5049  TC3-5.2516 

ROE  .414]  RRA  .0050  RC3  -.4841 

FOE  1.2797  FRA  .1638  FC3-3.5886 

BOE  1.9357  BRA  .5050  BC3  5.2739 


OLA  47.20 

RAL  14.74 

RAO  6567.6 

VEL  11.717 

L-I  TIME 

INJ  LAf 

INJ  LONG 

INJ  RT  ASC 

4213.29 

-33.48 

194.17 

247.00 

2752.72 

-33.47 

80.15 

246.99 

4213.29 

-33.48 

194.17 

247.00 

2752.72 

-33.47 

80.15 

246.99 

4213.29 

-33.48 

194.17 

247.00 

2752.72 

-33.47 

80.15 

246.99 

BAU  .9541 
FAU  .06159 
BSP  15441 
FSP  -985 


SOT  4825.1  SGR 
RRT  .9110  RRT 
SOB  4893.1  R23 
SGI  4881.9  SG2 


54.54 

54.53 

54.54 

54.53 

54.54 
54.53 

I ACCUf 
813.1  SG3 
.9417  RTF 
.1753  R13 
331.3  THA 


18  6 44 

1 47  29 
18  8 44 

1 47  29 
18  8 44 

1 47  29 
Y 

293.6 

.9497 

.9516 

8.77 


FLIGHT  TIME  162.00 


ARRIVAL  OATE  JUL  20  1969 


ECC  .17546  INC  5.0759  VI  30.179 

RCA  103.68  APO  147.80  V2  34. £70 

ZAC  123.22  ETC  186.60  ClP-155.28 

OPA  -22.18  RAP  36.36  ECC  1.2617 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3613.3  -37.85  186.34 

2152.7  -37.64  72.31 

3613.3  -37.85  186.34 

2152.7  -37.84  72 . 31 

3613.3  -37.85  186.34 

2152.7  -37.84  72.31 

ORBIT  DETERMINATION  ACCURACV 
ST  2842.0  SR  683.9  SS  1030.4 

CRT  .9889  CRS  -.9997  CST  -.9872 

LSA  3094.3  MSA  177.2  SSA  ,11.2 

ELI  2921.4  El2  98.9  AlF  13.40 

ARRIVAL  OATE  JUL  22  1969 


DISTANCE  468.478 

VL  27.209  GAL  -.97  A7L  85.31  HCA  223.47  SMA  125.49  ECC  .17726  INC  <-6939  VI  30.179 
VP  37 . 222  GAP  6.71  A7P  93.41  TAL  184.49  TAP  47.96  RCA  103.24  APO  147.73  V2  34.880 
7AL  101  49  7AP  142.47  ETS  313.57  7AE  126.62  ETE  204.47  7AC  125.05  ETC  186.12  ClP-156.49 


RAL  18.77 
INJ  LAT 
-33.52 
-33.51 
-33.52 
-33.51 
-33.52 
-33.51 

BAU  .9771 
FAU  .06038 
BSP  15731 
FSP  -980 


VL  27.169 
VP  37.203 
ZAL  99.55 


RAD  6567.6  VEL  11.676  PTH  2.05  VHP  5.726 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
191.95  249.67  55.82  182814 

79.76  249.66  55.81  J 59  41 

1,91  .95  249.67  55.82  IB  2S  M 

79.76  249.66  55.61  1 59  41 

191.95  249.67  55.82  IB  2B  M 

79.76  249.66  55. SI  1 59  41 

MID-COURSE  EXECUTION  ACCURACV 
SGT  4920.3  SGR  767.4  SG3  292.5 

RRT  .9004  RRF  .9263  RTF  .9479 

SOB  4979. B R23  .1586  R13  .9494 

SGI  4968.8  SG2  330-6  THA  8.03 

FLIGHT  TIME  164.00 

DISTANCE  474.361 

GAL  -.66  AZL  85.65  HCA  226.64  SMA  125.23 

GAP  6.98  AZP  92.99  TAL  183.03  TAP  49.67 

ZAP  144.73  ETS  313.83  ZAE  127.22  ETE  202.63 


OPA  -19.33  RAP  38.93  ECC  J .2458 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3589.6  -37.73  104.00 

2148.3  -37.72  71.81 

3589.6  -37.73  184.00 

21 48 . 3 -37.72  71.81 

3589.6  -37.73  184.00 

2148.3  -37.72  71.61 

ORBIT  DETERMINATION  ACCURACV 
ST  2878.7  SR  655.5  SS  1006.7 

CRT  .9907  CRS  -.9993  CST  -.9865 

LSA  3JM.5  MSA  172.6  SSA  12.5 

ELI  2951.1  EL2  B7.0  AlF  12.72 

ARRIVAL  OATE  JUL  24  1969 


fic  CONIC 
VHL  3.766 

OLA  45.63 

RAL  22. B8 

RAO  6567,6 

VEL  11.643 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

17  38  31 

4168.63 

-33.47 

189.94 

252.61 

1 26  34 

2746.27 

-33.45 

79.53 

252.60 

17  38  31 

4168.63 

-33.47 

189.94 

252.61 

1 26  34 

2746.27 

-33.45 

79.53 

252.60 

17  38  31 

4168.63 

-33.47 

189.94 

252.61 

1 26  34 

2746.27 

-33.45 

79.53 

252.60 

PTH  2.04  VHP 
INJ  AZMTH  INJ 
56.96 
56.94 
56.96 
56.94 
56.96 
56.94 


5.780 
TIME 
16  46  0 
2 12  21 
16  48  0 
2 12  21 
16  48  0 
2 12  21 


BAU  1.0000 
FAU  .05879 
BSP  16067 
FSP  -973 


SGT  5012.S  SGR 
RRT  .6666  RRF 
SOB  5065.4  R23 
SGI  5054.6  SG2 


728.1  SG3 
.9066  RTF 
.1366  R13 

331.2  THA 


289.5 

.9468 

.9480 

7.39 


ECC  .17922  INC  4.3539  VI  30.179 
RCA  102.79  APO  147.66  V2  34.891 
ZAC  126.90  ETC  185.68  CLP-157.68 

OPA  -16.71  RAP  39.71  ECC  1.2334 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3568.6  -37.54  181 .90 

2M6. 3 -37.53  71  .49 

3568.6  -37.54  181 .90 

2M6. 3 -37.53  71.49 

3568.6  -37.54  181.90 

2146.3  -37.53  71,49 

ORBIT  DETERMINATION  ACCURACV 
ST  2898.0  SR  630.2  SS  974.6 
CRT  .9926  CRS  -.9985  CST  -.9858 
LSA  3117.2  MSA  167.7  SSA  13.8 
ELI  2964.7  £l2  74,7  ALF  12.19 


1647 


JPL  TM  33« 99 


EARTH-VENUS  TRAJECTORIES  I VOL,  4,  1968-69  > 


LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 

147.63  LAL  ,00  LOL  141.00 
RP  108 .58  LAP  -3.09  LOP  10.82 
«C  J 50 .092  CL  31.26  CP  -26.19 

PLANETOCENTRIC  CONIC 


VL  27.130 
VP  37.| 65 
7AL  97.39 


C3  13.600 

VHL  3.668 

DLA  44.09 

RAL  27.08 

RAO  6567.! 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

53.56 

17  56  56 

4149.79 

-33.32 

166.09 

126.42 

1 39  35 

2746.70 

-33.31 

79.46 

53.58 

17  50  50 

4149.79 

-33.32 

166.09 

126.42 

J 39  35 

2746.70 

-33.31 

79.46 

53.58 

17  50  50 

4149.79 

-33.32 

166.09 

126.42 

1 39  35 

2746.70 

-33.31 

79.46 

FLIGHT  TIME  166.00 

DISTANCE  460.231 
GAL  -.34  AZL  65.95  MCA  2 

CAP  7.25  AZP  92.61  TAL  1 


VEL  11.616  PTH  2.04 
lNJ“ffr*SC  INJ  AZMTH 


ARRIVAL  DATE  JO L 26  1969 


255.60 

255.79 

255.60 

255.79 

255.60 

255.79 


57.97 

57.96 

57.97 

57.96 

57.97 
57.96 


TOE  1.6676  TRA 
ROE  .3935  RRA 
FOE  1.1951  FRA 
0OE  1.9066  BRA 


-.3445  TC3-5.5924 
.0215  RC3  -.4496 
.2747  FC3-3.6100 
.3452  DC3  5.6105 


LAUNCH  DATE  FE0  10  1969 


MID-COURSE  EXECUTION  ACCURACY 
0AU  1.0201  SGT  5099.4  SGR  697.2  SG3  265.3 

FAU  .05671  RRT  .6739  RRF  .6693  RTF  .9453 

6SP  16336  SG6  5146.0  R23  .1225  R13  .9463 

FSP  -956  SGI  5135.6  SG2  336.5  THA  6.64 

FLIGHT  TIME  166.00 


SMA 

124.90 

ECC  .10134 

INC  4.047$ 

VI 

30.179 

TAP 

51.36 

RCA  102.32 

APO  147,64 

V2 

34 .902 

ETE 

201.34 

ZAC  120.76 

ETC  185.28 

CLP 

-150.05 

VHP 

5.654 

DPA  -14 .30 

RAP  40.67 

ECC 

1 .2238 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

19 

6 6 

3549.6 

-37.20 

179.90 

2 25  22 

2146.7 

-37.27 

71  .35 

29 

6 8 

3549.8 

-37,20 

179.90 

2 25  22 

2146.7 

-37.27 

71 .35 

19 

8 8 

3549.8 

-37.28 

179.90 

2 25  22 

2146.7 

-37.27 

71  .35 

ORBIT  DETERMINATION  ACCURACY 
ST  2913.0  SR  611.6  SS  944.4 

CRT  .9946  CRS  -.9969  CST  -.9048 

LSA  3116.4  MSA  164.5  SSA  15.1 

ELI  2975.9  EL2  62.4  AlF  11.80 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.06 

RP  106.54  LAP  -3.01  LOP  14.01 

RC  152.312  CL  29.36  GP  -24.54 

PLANETOCENTRIC  CONIC 
C3  13.167  VHL  3.629  DLA  44.16  RAL 


ARRIVAL  OATE  JUL  28  1969 

DISTANCE  466.067 

-.01  A7l  66.23  MCA  232.99  SNA  124.73  ECC  .16363  INC  3.7603  V]  30.179 
7.53  ATP  92.27  TAL  160.06  TAP  53.05  RCA  101.82  APO  147.63  V2  34.934 


VL  27.090  GAL 

VP  37.167  GAP  ....  

TAL  95.02  ZAP  146.73  ETS  3)4.06  TAE  128.04  ETE  200.01  ZAC  130.70  ETC  104.89  ClP-159.98 


31  .35 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

54.56 

16  19  50 

4132.67 

-33.00 

106.35 

125.42 

1 52  47 

2749.76 

-33.07 

79.56 

54.56 

16  19  50 

4132.67 

-33.00 

J66.35 

125.42 

I 52  47 

2749.76 

-33.07 

79.56 

54.50 

J6  19  50 

4132.67 

-33.00 

106.35 

125.42 

1 52  47 

2749.76 

-33.07 

79.56 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6906  TRA  -.1499  TC3-5.9373  0AU  1.0479 

ROE  .3320  RRA  .0443  RC3  -.4320  FAU  .05557 

FOE  .8896  FRA  .4192  FC3-3.6539  BSP  17741 

0OC  I .7231  BRA  .1563  0C3  5.9530  FSP  -1104 


INJ  RT  ASC 
259.22 
259.22 
259.22 
259.22 
259.22 
259.22 


PTH  2.03  VHP  5.945 
INJ  A7MTH  INJ  TIME 


56.90 

56.66 

56.90 

56.66 

56.90 

56.66 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5079.7  SGR  6)6.5  SG3  27j  .2 

RRT  .6651  RRF  .6537  RTF  .9326 

SG0  5117.2  R23  .0675  R13  .9331 

SGI  5107.9  SG2  306.5  THA  6.04 


19  26  43 
2 36  36 
19  26  43 
2 36  36 
19  26  43 
2 36  36 


DPA  -12.07  RAP  4J.77  ECC  1.2367 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3532.7  -36.93  170.19 

2149.0  -36.92  7j  .41 

3532.7  -36.93  178.19 

2149.8  -36.92  7i.4i 

3532.7  -36.93  i 70  . i 9 

2149.8  -36.92  7j  .41 

ORBIT  DETERMINATION  ACCURACY 

ST  2674.7  SR  525.0  SS  736.5 

CRT  .995 2 CRS  -.969 7 CST  -.9733 

LSA  2010.5  MSA  167.0  SSA  16.9 

ELI  2725.3  El2  50.2  ALF  JJ  .06 


LAUNCH  DATE  FE8  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  1 

RP  106.50  LAP  -2.92  LOP 

RC  154.516  CL  27.51  GP  - 

PLANETOCENTRIC  CONIC 
C3  12.069  VHL  3.567  OLA 

INCH  AZMTH  LNCH  TIME  L-J 


FLIGHT  time  170.00 


ARRIVAL  DATE  JUL  30  1969 


55.62 

124.30 

55.62 

124.36 

55.62 

124.36 


4116 

2755 

4116 

2755 

4116 

2755 


16  4]  13 
2 5 56 

16  4)  J3 
2 5 50 

16  41  13 
2 5 56 

DIFFERENTIAL  CORRECTIONS 
TOC  1.7965  TRA  -.0096  TC3-6 

ROE  .3622  RRA  .0474  RC3  - 

FOE  I .0126  FRA  .4676  FC3-3 

BOE  1 .6326  BRA  .0404  6C3  6 

LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 


41  .00 
17.20 
23.07 

43.40 

TIME 

05 

.71 

.85 

.71 

.05 

.71 

.1493 

.3655 

.5075 

.1614 


VL  27,051 
VP  37.1 50 
ZAL  92.40 

RAL  35.60 
INJ  LAT 
-32.75 
-32.73 
-32.75 
-32.73 
-32*75 
-32.73 

BAU  1.0600 
FAU  .05214 
BSP  16854 
FSP  -910 


OISTANCE  491 ,926 

GAL  .33  AZL  06.49  HCA  236,17  SMA  124.48  ECC  .18610  INC  3.5114  vi  30 . 1 79 

GAP  7.01  A7P  91.96  TAL  178.55  TAP  54.72  RCA  101.31  APO  147.64  V2  34.926 


ZAP  150.50  ETS  314.01  7AE  128.33  ETE  198.81  ZAC  132.64  ETC  104.53  CLP-161.10 


RAO  6567.5 

VEL  11.507 

PTH  2.03 

VHP  6.050 

DPA  -9.99 

RAP  43.01 

ECC  1 .21 18 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

104.69 

262.86 

59.75 

19  49  50 

3516.. 9 

-36.49 

1 76.50 

79.86 

262.85 

59.73 

2 51  54 

2155.7 

-36.40 

71  .68 

104.69 

262.06 

59.75 

19  49  50 

3516.9 

-36.49 

J 76 . 50 

79.06 

262.85 

59.73 

2 51  54 

2155.7 

-36.40 

7 1 .68. 

184.69 

262.06 

59.75 

19  49  50 

3516.9 

-36.49 

1 76.50 

79.86 

262.05 

59.73 

2 51  54 

2155.7 

-36.40 

71  .68 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5262.9  SGR  649.6  SC 3 273.3 

RRT  .0417  RRF  .0462  RTF  .9444 

SGB  5302.9  R23  .0805  R13  .9450 

SGI  5291.4  SG2  340.9  THA  5.96 

FLIGHT  TIME  172.00 

DISTANCE  497.750 


ORBIT  DETERMINATION  ACCURACY 
5 T Z672.3  SR  579.4  5 S 0 6 J . 6 

CRT  .9979  CRS  -.9905  CST  .9819 

LSA  3050.0  MSA  150. 2 SSA  17.9 

EU  2929.9  El2  36.7  ALF  11.30 

ARRIVAL  CATE  AUG  I 1969 


RL  147.63 

LAL 

.00 

LOL  141.00 

VL  Z7.011 

GAL  .69 

AZL  86.73 

HCA  239.35 

SMA 

124 

i .23 

ECC  .10077 

INC  3.2728 

VJ 

30 . 1 79 

RP  108.47 

LAP 

- 2.02 

LOP  20.39 

VP  37.133 

GAP  8.10 

AZP  91.67 

TAL  177.03 

TAP 

56 

1.38 

RCA  100.70 

APO  147.68 

V2 

34 .938 

RC  136.704 

gl 

25.64 

GP  -21.76 

ZAL  69.70 

ZAP  152.15 

ETS  313.05 

ZAE  120.56 

ETE 

197.73 

ZAC  134.62 

ETC  304.18 

CLP 

- 3 62  . i 8 

PLANETOCENTRIC  CONIC 

C3  12.696 

VHL 

3.563 

OLA  42.61 

RAL  40.06 

RAO  6567.5 

VEL  11.579 

PTH  2.03 

VHP 

6. 

160 

OPA  -0.06 

RAP  44.36 

ECC 

1 .2090 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

56.72 

19 

3 10 

4101.90 

-32.30 

103.05 

266.66 

60.54 

20 

11 

32 

3501  .9 

-35.95 

1 74 .06 

123.20 

2 

16  57 

2764.91 

-32.29 

80.37 

266,65 

60.53 

3 

5 

2 

21 64  .9 

-35.94 

72 . 1 0 

56.72 

19 

3 10 

4101.90 

-32.30 

163.05 

266.66 

60.54 

20 

11 

32 

3501  .9 

-35.95 

1 74  .06 

123.20 

2 

18  57 

2764.91 

-32.29 

60.37 

266.65 

60.53 

3 

5 

2 

2164 .9 

-35.94 

72 . 10 

56.72 

19 

3 id 

4101.90 

-32.30 

163.05 

266.66 

60.54 

20 

11 

32 

3501  .9 

-35.95 

J 74 .06 

123.26 

2 

16  57 

2764.91 

-32.29 

60.37 

266.65 

60.53 

3 

5 

2 

2164  .9 

-35.94 

77.18 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC  1 .7519 

TRA 

.1700 

TC3-6.34H 

BAU  1.0781 

SGT  5336.1  SGR  632.5  SG3  266 . 1 

ST  2022.3 

SR  566.6 

SS 

015.2 

ROC  .3516 

RRA 

.0591 

RC3  -.3545 

FAU  .04963 

RRT  . 

0240  RRF  . 

,0237  RTF  . 

9445 

CRT  .9990 

CRS  -.9047 

CST 

- .9000 

FOE  .9230 

FRA 

.5547  FC3-3.3037 

BSP  17119 

SGB  5375.4  R23  . 

.0740  R13  . 

9450 

LSA  2907.7 

MSA  156.4 

SSA 

19.3 

SOC  1.7666 

BRA 

.1600  BC3  6.3510 

FSP  -086 

SGI  5363.6  SG2  356.6  THA 

5.60 

EU  2070.5 

EL2  25.0 

ALF 

11.34 

1648 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69^ 


LAUNCH  DATE  F£0  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08 
RP  108.43  LAP  -2.71  LOP  23.58 
RC  158.075  CL  23.79  CP  -20.58 
planetocentric  CONIC 
C3  12.649  VHL  3.557  OLA  41.77 
LNCH  AZMTH  LNCH  TIME  L*I  TIME 
57.91  19  25  42  4087.44 

122.09  2 31  30  2777.72 

57.91  19  25  42  4087.44 

122.09  2 31  30  2777.72 

57.91  19  25  42  4087.44 

122.09  2 31  30  2777.7 2 

differential  corrections 
TOE  1.7009  TRA  .3615  TC3'6.4602 
RDE  .3438  RRA  .0708  RC3  *.3247 
FOE  .8361  FRA  .6386  FC3-3.2178 
BOE  1.7352  BRA  .3684  0C3  6.4604 

LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  1 41.00 
RP  108.39  LAP  *2.59  LOP  26.70 
RC  161.027  CL  21.95  CP  *19.52 
PLANETOCENTRIC  CONIC 
C3  12.7 22  VHL  3.567  DLA  40.86 
LNCH  AZMTH  LNCH  TIME  L*I  TIME 
59.21  19  40  51  4073.05 

120.79  2 43  20  2794.59 

59.21  19  48  51  4073.05 

120.79  2 43  20  2794.59 

59.21  19  48  51  4073.05 

120.79  2 43  20  2794.59 

DIFFERENTIAL  CORRECTIONS 
TDE  1.6359  TRA  .5591  TC3-6.5243 
RDE  .3374  RRA  .0820  RC3  *.2990 
FOE  .7468  FRA  .7147  FC3-3.0332 
BOE  1.6703  BRA  .5651  BC3  6.5312 


FLIGHT  TIME  174.00 
OISTANCE  503.555 

VL  26.972  CAL  1.06  A7L  86.95  HCA  242.53  SMA  123.98 
VP  37.116  CAP  8.40  A7P  91.41  TAL  175.50  TAP  58 .04 
7AL  86.94  ZAP  153.69  ETS  313.56  ZAE  128.74  ETE  196.77 


RAL  44.45 
INJ  LAT 
-31.75 
*31 .74 
-31.75 
-31.74 
-31  .75 
-31 .74 

BAU  1 .0938 
FAU  .04701 
BSP  17283 
FSP  -855 


RAD  6567.5  VEL  11.577  PTH  2.02  VHP  6.299 
INJ  LONG  INJ  RT  ASC  JNJ  A7MTH  INJ  TIME 
181.42  270.62  61.29  20  33  50 

81.13  270.61  61.28  3 »7  47 

181.42  270.62  61.29  20  33  50 

81.13  270.61  61.28  31747 

181.42  270.62  61.29  20  33  50 

81  .13  270.61  61 .28  3 17  47 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5406.8  SCR  619.2  SC3  258.6 

RRT  .8059  RRf  .8016  RTF  .9447 

SGB  5442.2  R23  .0622  *13  .9451 

SCI  5429.9  SC2  365.1  THA  5.30 


FLIGHT  TIME  176.00 
OISTANCE  509.342 

VL  26.932  CAL  1.45  A7L  87.16  HCA  245.72  SMA  123.73 
VP  37.099  CAP  8.70  A7P  91.17  TAL  173.97  TAP  59.69 
7AL  84.01  ZAP  155.12  ETS  313.14  ZAE  128.89  ETE  195.91 


ARRIVAL  CATE  AUG  3 1969 


ECC  .19164  INC  3.0492  VI  30.179 
RCA  100.22  APO  147.74  V2  34.951 
ZAC  136.63  ETC  183.84  ClP-163.24 

OPA  -6.26  RAP  45.81  ECC  1.2082 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3487.4  -35.30  173.24 

2177.7  -35.29  72.95 

3487.4  -35.30  173.24 

2177.7  -35.29  72.95 

3487.4  -35.30  173.24 

2177.7  -35.29  72.95 

ORBIT  DETERMINATION  ACCURACY 
ST  2753.5  SR  555.8  SS  767.8 
CRT  .9993  CRS  -.9763  CST  -.9775 
LSA  2907.8  MSA  156.5  5SA  20.5 
ELI  2809.0  EL2  20.5  AlF  11.40 

ARRIVAL  DATE  AUG  5 1969 


173.24 

72.95 

173.24 

72.95 

173.24 

72.95 


ECC  .19474  INC  2.8381  VI  30.179 
RCA  99.64  APO  147.83  V2  34.964 
ZAC  138.67  ETC  183.51  ClP-164.27 


4073.05 

2794.59 

4073.05 

2794.59 

4073.05 

2794.59 


RAL  45.84 
INJ  LAT 
*31 .08 
-31 .07 
*31 .08 
-31 .07 
-31 .08 
-31 .07 

BAU  1.1108 
FAU  .04457 
BSP  17562 
FSP  -834 


RAO  6567. 
INJ  LONG 
179.75 
82.17 
179.75 
82.17 
179.75 
82.17 
MIO- 
SGT 
RRT 
SGB 
SCI 


5 VEL  11.581  PTH  2.03  VHP  6.441 
, INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
274.69  62-01  20  56  44 

274.69  61.99  32955 

274.69  62.01  20  56  44 

274.69  61 .99  3 29  55 

274.69  62.01  20  56  44 

274.69  61.99  3 29  55 


COURSE  EXECUTION  ACCURACY 

5475.1  SCR  607.9  SC 3 250.8 
.7883  RRF  .7799  RTF  .9455 

5508.8  R23  .0505  R13  .9458 

5496.2  SG2  372.6  THA  5.03 


OPA  -4.57  RAP 
PO  CST  TIM  INJ 
3473.0 
2194.6 
3473.0 
2194.6 
3473.0 
2194.6 

ORBIT  CETERMINA 
ST  2655.6  SR 
CRT  .9984  CRS 
LSA  2798.9  MSA 
ELI  2710.6  EL2 


47.36  ECC  1 .2094 
2 LAT  INJ  2 LONG 


TION  ACCURACY 
544.5  SS  715.0 
-.9639  CST  -.9742 
158 .8  5SA  21.5 
30.0  ALF  11.57 


LAUNCH  DATE  FEB  10  3 969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml. OB 

RP  108.35  LAP  -2.46  LOP  29.97 

RC  163.161  GL  20.12  CP  '10.57 

PLANETOCENTRIC  CONIC 
C3  12.920  VHL  3.594  DLA  39.09 
LNCH  A7MTH  LNCH  TIME  L*I  TIME 
60.64  20  12  35  4050.35 

119.36  2 54  14  2015.91 

60.64  20  12  35  4050.35 

119.36  2 54  14  2015.91 

60.64  20  12  35  4050.35 

119.36  2 54  14  2015.91 

DIFFERENTIAL  CORRECTIONS 
TDE  1.5614  TRA  .7666  TC3-6.5163 

RDE  .3330  RRA  .0935  RC3  -.2747 

FDE  .6605  FRA  .7066  FC3-2.0216 

BOE  1.5965  BRA  .7723  6C3  6.5221 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml. 08 

RP  108.31  LAP  -2.33  LOP  33.17 

RC  165.276  CL  18.33  GP  -17.71 

PLANETOCENTRIC  CONIC 
C3  13.247  VHL  3.640  DLA  38.86 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
62.20  20  36  58  4042.78 

117.80  3 3 53  2842.28 

62.20  20  36  58  4042.78 

117.80  3 3 53  2842.28 

62.20  20  36  58  4042.78 

117.00  3 3 53  2842.28 

DIFFERENTIAL  CORRECTIONS 
TDE  1.4757  TRA  .9045  TC3-6.4395 

ROE  .3299  RRA  .1053  RC3  -.2525 

FOE  .5753  FRA  .0540  FC3-2.5947 

BOE  1.5122  BRA  .9901  BC3  6.4445 


flight  time  170.00 

OISTANCE  515.107 

VL  26.893  OAL  1.06  AZL  07.36  HCA  240.91  SMA  123.49 

VP  37.003  GAP  9.02  A ZP  90.95  TAl  172.42  TAP  61.33 

7Al  01.00  ZAP  156.47  ETS  312.59  ZAE  129.01  ETE  195. 13 


arrival  cate 


ECC  .19009  INC  2.6371  VI  30.179 
RCA  99.03  APO  147.95  V2  34.977 
ZAC  140.74  ETC  183.16  ClP-165.20 


RAL  53.10 
INJ  LAT 
-30.30 
*30.29 
-30.30 
-30.29 
-30.30 
-30.29 

BAU  1.1265 
FAU  .04211 
BSP  17801 
FSP  *009 


RAD  6567.5  VEL  11.509  PTH  2.03  VHP  6.594 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
178.03  278.85  62.70  21  20  13 

83.51  278.85  62.69  3 41  10 

178.03  278.05  62.70  21  20  13 

03.51  278.85  62.69  3 41  ID 

178.03  278.85  62.70  21  20  13 

03.51  270.05  62.69  3 41  10 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5530.5  SCR  590.0  SC 3 242.0 

RRT  .7707  RRF  .7591  RTF  .9463 

SGB  5570.6  R23  .0414  RJ 3 .9465 

SCI  5557.0  SG2  300.2  THA  4.79 

flight  time  100.00 


CPA  '2.98  RAP 
PC  CST  TIM  INJ 
3458.3  *; 

2215.9 

3458.3 
2215.9 

3450.3 
2215.9 

ORBIT  CETERMINA 
ST  2530.3  SR 
CRT  .9950  CRS 
LSA  2672.0  MSA 
ELI  2593.4  El2 


40.99  ECC  1 .2126 
2 LAT  TNJ  2 LONG 


TION  ACCURACY 

534.1  SS  662.7 
-.9464  CST  -.9699 

164 .2  S5A  22.2 
47.0  AlF  J J .84 


OISTANCE  520.050 

VL  26.853  GAL  2.25  A?L  B7.56  HCA  252.10  SMA  123.25 

VP  37.066  GAP  9.35  A7P  90.75  TAL  170.87  TAP  62.97 

ZAL  77.93  ZAP  157.73  ETS  311 .88  ZAE  129.11  ETE  194.44 


4042.70 

2842.20 

4042.78 

2842.28 

4042.70 

2842.28 


RAL  57.45 
INJ  LAT 
'29.40 
-29.39 
-29.40 
-29.39 
-29.40 
*29.39 

BAU  1.1413 
FAU  .03970 
BSP  18041 
FSP  *706 


RAO  6567.5  VEL  11.603  PTH  2.03  VHP  6.759 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
176.20  283.07  63.37  21  44  21 

85.20  283.06  63.35  3 51  16 

176.20  203.07  63.37  21  44  21 

05.20  203.06  63.35  3 51  16 

176.20  203.07  63.37  21  44  21 

05.20  263.06  €3.35  3 51  16 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5597.4  SCR  590.7  SG3  234.5 

RRT  .7537  RRF  .7392  RTF  .9473 

SOB  5628.4  R23  .0330  R13  .9475 

SGI  5615.1  SC2  307.0  THA  4.57 


ARRIVAL  CATE  AUG  9 1969 


ECC  -2D169  INC  2.4446  VI  30.179 

RCA  90.39  APO  140.10  V2  34.990 

ZAC  142.03  ETC  102.00  ClP-166.20 

DPA  -J.49  RAP  50.69  ECC  1.2100 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3442.0  -32-72  160.11 

2242.3  -32.7]  77.il 

3442.0  -32-72  160.11 

2242.3  -32.71  77.11 

3442-0  -32.72  160.11 

2242.3  -32.71  77.11 

ORBIT  DETERMINATION  ACCURACY 
ST  2402*7  SR  523.3  SS  6i0.1 

CRT  .9905  CRS  -.9213  CST  -.9644 

LSA  2527.6  MSA  173.4  SSA  22. 5 

ELI  2450.1  El2  70.2  AlF  1 2.19 


1649 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  t 


tAUNCH  CATE  FEB  10  1969  FLIGHT  TIME  102.00  ARRIVAL  CATE  AUG  II  1969 

HELIOCENTRIC  CONIC  CISTANCE  526.560 

RL  147.63  LAL.  .00  IOL  U1  ,08  VL  26.814  GAL  2.73  A7L  87.74  HCA  255,30  SMA  123.01  ECC  .20558  INC  2.2586  VI  30.179 

RP  108.2 6 LAP  -2.18  LOP  36.37  VP  37.051  GAP  9.69  A7P  90.57  TAL  169.32  TAP  64.61  RCA  97  772  APO  148.29  V2  55,003 

RC  167.370  GL  16.56  GP  -16.94  7AL  74.85  7AP  158.93  ETS  311.01  7AE  129.19  ETE  193.82  7AC  144.95  ETC  182.43  ClP-167.25 

planetocentric  CONK 

C3  15.713  VHL  3.703  CLA  37.76  RAL  61.61  RAC  6567.5  VEL  11.623  PTH  2.04  VHP  6.935  CPA  -.08  RAP  52.47  ECC  I .2257 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.91 

21 

1 

59 

4025.97 

-28.4] 

174.25 

287.32 

64.01 

22 

9 

5 

3426.0 

-31 .65 

166.21 

116.09 

3 

12 

4 

2874.13 

'28.40 

87.26 

287.32 

64.00 

3 

59 

58 

2274.1 

-31 .64 

79.23 

63.91 

23 

1 

59 

4025.97 

-28.41 

174.25 

287.32 

64.01 

22 

9 

5 

3426.0 

-31 .65 

166.21 

J 16.09 

3 

12 

4 

2874.13 

-28.40 

87.26 

287.32 

64.00 

3 

59 

58 

2274  . J 

-31 .64 

79.23 

63.91 

21 

1 

59 

4025.97 

-28.41 

174.25 

287.32 

64.01 

22 

9 

5 

3426.0 

-31 .65 

166.21 

116.09 

3 

12 

4 

2874 .13 

-28.40 

87.26 

287.32 

64.00 

3 

59 

58 

2274.1 

-31 .64 

79.23 

differential 

. CORRECTIONS 

MIC- 

-COURSE 

EXECUTION  i 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  J 

l .3851 

TRA 

I .2173 

TC3-6 .2840 

BAU 

1 . 1 528 

SGT 

5650.4 

SCR 

584.5 

SG3 

226.4 

ST 

2263.4 

SR 

513.7 

SS 

563.9 

ROE 

■ 3289 

RRA 

.1182 

RC3  -.2302 

FAU 

.03720 

RRT 

.7374 

RRf 

.7214 

RTF 

.9481 

CRT 

.9814 

CRS 

-.8873 

CST 

-.9580 

FCE 

.4968 

FRA 

.9209 

FC3-2.3484 

BSP 

18167 

SG6 

5680.6 

R23 

.0280 

Rl  3 

.9483 

LSA 

2381  .0 

MSA 

187.2 

SSA 

22.4 

BCE  1 

l .4236 

BRA 

J .2230 

BC3  6.2882 

FSP 

-756 

SGJ 

5666.9 

SC2 

393.6 

THA 

4.38 

Eli 

2319.0 

EL2 

96.3 

ALF 

12.58  I 

LAUNCH  CATE  FEB  10  1969  FLIGHT  TIME  184.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  532.257 


RL  147.63 

LAL 

.00 

LOL  141 ,08 

VL  26.775 

CAL  3.20 

A7L  87.92 

HCA 

258.49 

SMA 

122.77 

ECC  .20976 

INC  2.0779 

VI 

30.179 

RP  108.22 

LAP 

-2.04 

LOP  39.57 

VP  37.035 

GAP  10.04 

A7P  90.41 

TAL 

167.76 

TAP 

66.26 

RC A 97.01 

APO  148.52 

V2 

35.016 

. 

RC  169.445 

GL 

14.84 

GP  -16.23 

7AL  71.77 

ZAP  160.03 

ETS  309.98 

7AE 

129.26 

ETE 

193.25 

7AC  147.09 

ETC  162.02 

CLP 

-168.21 

- 

planetocentric  conic 

z. 

C3  14.327 

VHL 

3.785 

OLA  36.60 

RAL  65.64 

RAD  6567.6 

VEL  11 .650 

PTH 

2.05 

VHP 

7.123 

CPA  1 .24 

RAP  54.30 

ECC 

1 .2358 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

~ 

65.77 

21 

27  43 

4007,25 

-27.32 

172.13 

291.58 

64.63 

22 

34  30 

3407.3 

-30.50 

164 . 16 

114.23 

3 

18  29 

2912.13 

-27.31 

89.76 

291.58 

64.62 

4 

7 1 

2312.1 

-30.49 

81  .79 

65.77 

21 

27  43 

4007.25 

-27.32 

172.13 

291  .58 

64.63 

22 

34  30 

3407.3 

-30.50 

164 .16 

- 

114.23 

3 

18  29 

2912.11 

-27.31 

89.76 

291.58 

64.62 

4 

7 1 

2312.1 

-30.49 

81 .79 

I 

65.77 

21 

27  43 

4007,25 

-27.32 

172.13 

291.58 

64.63 

22 

34  30 

3407.3 

-30.50 

164 .16 

114.23 

3 

18  29 

2912. 11 

-27.3] 

89.76 

291.58 

64.62 

4 

7 1 

2312.1 

-30.49 

81 .79 

- 

DIFFERENTIAL  CORRECTIONS  HIC-COORSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1.260 5 TRA 

1 .4574 

TC3-6 .0600 

BAU 

1 .1652 

SGT 

5700.3  SGR 

577.9 

SG3 

218.1 

ST 

2110.9 

SR 

502.9 

SS 

519. 1 

_ 

RDE 

.3286  RRA 

.1311 

RC3  -.2109 

FAU 

.03489 

RRT 

.7219  RRT 

.7041 

RTF 

.9492 

CRT 

.9664 

CRS 

-.8401 

CST 

-.9501 

FOE 

.4183  FRA 

.9813 

FC3-2.I0B4 

BSP 

18389 

see 

5729.5  R23 

.0224 

RJ  3 

.9493 

LSA 

2221 .5 

MSA 

205.7 

SSA 

21  .9 

0OE 

1.3220  BRA 

1 .4633 

SC3  6.0837 

FSP 

-733 

SGI 

5715.6  SG2 

398.8 

THA 

A.  21 

ELI 

2166.3 

EL2 

126.0 

alf 

13.03 

= 

LAUNCH 

CATE  FEB 

10  1969 

flight  time 

186.00 

ARRI VAL 

CA  te 

AUG 

15  1969 

— 

HELIOCENTRIC  CON  I C CISTANCE  537.916 

Rl  147.63  LAl  .00  LOL  14] .08  vl  26.736  CAL  3.69  A7L  88.10  HCA  261 .69  SMA  122.53  ECC  .21433  INC  1.9011  VI  30.179 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37.020  GAP  10.41  A7P  90.27  TAl  166.21  TAP  67.90  RCA  96.27  APO  148.79  V2  35.030 

RC  17J.498  GL  13.16  GP  -15.60  7Al  68 . 72  7AP  161.08  ETS  308.75  7AE  129.32  ETE  192.75  7AC  149.25  ETC  181.56  CLP-169.I5 

PLANETOCENTRIC  CONIC 

C3  15.104  VHL  3.886  ClA  35.40  RAL  69.51  RAO  6567.6  VEL  11.683  PTH  2.05  VHP  7.324  CPA  2.48  RAP  56.20  ECC  1 .2486 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67,80 

21 

54 

17 

3985.93 

-26.15 

169.82 

295.83 

65.23 

23 

0 

43 

3385.9 

-29.26 

161  .90 

112.20 

3 

22 

50 

2956.95 

-26.14 

92.73 

295.83 

65.22 

4 

12 

7 

2356.9 

-29.25 

84  ,62 

67.80 

21 

54 

17 

3985.93 

-26.15 

169.82 

295.83 

65.23 

23 

0 

43 

3385.9 

-29.26 

16 I .90 

112-20 

3 

22 

50 

2956.95 

-26. 14 

92.73 

295.83 

65.22 

4 

12 

7 

2356.9 

-29.25 

84  .82 

67.80 

21 

54 

17 

3985.93 

-26.15 

169.82 

295.83 

65.23 

23 

0 

43 

3385.9 

-29.26 

161 .90 

112.20 

3 

22 

50 

2956.95 

-26.14 

92.73 

295.83 

65.22 

4 

12 

7 

2356.9 

-29.25 

84  .82 

DIFFERENTIAL  CORRECTIONS 

MIC- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3 

1.1681 

TRA 

1 .7106 

TC3-5 .8202 

BAU 

I .1759 

SGT 

5744.9 

SGR 

571  .7 

SG3 

210.0 

ST 

1963  .1 

SR 

492.0 

55 

401  .0 

RDE 

.3294 

RRA 

.1449 

RC3  -.1925 

FAU 

.03261 

RRT 

.7075 

RRF 

.6805 

RTF 

.9502 

CRT 

.9431 

CRS 

-.7780 

CST 

-.9415 

FOE 

.344] 

FRA 

1 .0401 

FC3-1 .8693 

BSP 

18581 

SCB 

5773.3 

R23 

.0183 

Rl  3 

.9503 

LSA 

2065.5 

MSA 

229.2 

SSA 

21  . I 

BCE  1 

[ .2137 

BRA 

1 .7168 

BC3  5.8234 

FSP 

-709 

SGI 

5759.2 

5G2 

403.0 

THA 

4.05 

ELI 

2015.5 

El2 

J 59.1 

ALF 

13.40 

LAUNCH  OATE  FEB  10  1969  FLIGHT  TIME  188.00  ARRIVAL  CATE  AUG  17  1969 

HELIOCENTRIC  CONIC  CISTANCE  543.540 

RL  147.63  LAl  .00  LOL  141.08  Vl  26.698  GAt  4.2]  A7L  88.27  HCA  264.90  SMA  122-30  ECC  .21923  INC  1.7270  VI  30.J79 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.004  CAP  10.80  A7P  90.15  TAL  164,66  TAP  69.55  RCA  95.49  APO  149.11  V2  35.043 

RC  173.532  Gl  11.55  GP  -15.01  7AI  65.73  7AP  162.07  ETS  307.32  7AE  129.37  ETE  192.29  7AC  151.42  ETC  181.05  ClP-170.08 

PLANETOCENTRIC  CONIC 

C3  16.059  VHL  4.007  CLA  34.18  RAL  73.22  RAD  6567.6  VEL  11.724  PTH  2.07  VHP  7,538  CPA  3.66  RAP  58.14  ECC  1.2643 


LNCH  A7MTM 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

f INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.01 

22 

21  56 

3960.86 

-24.92 

167.22 

300.07 

65.81 

23  27 

57 

336 0.9 

-27.96 

159,37 

109.99 

3 

24  45 

3009.72 

'24.91 

96.26 

300.06 

65.80 

4 14 

55 

2409.7 

'27.95 

88.42 

70.01 

22 

21  56 

3960.86 

'24.92 

167.22 

300.07 

65.81 

23  27 

57 

3360.9 

-27.96 

159.37 

109.99 

3 

24  45 

3009.72 

'24.91 

96.26 

300.06 

65.80 

4 14 

55 

2409.7 

-27.95 

88.42 

110.00 

3 

30  16 

2992.93 

'25.37 

95.18 

300.29 

66.28 

4 20 

9 

2392.9 

-28.35 

87.27 

110.00 

3 

19  3J 

3025.65 

-24.45 

97,20 

299.83 

65.34 

4 9 

57 

2425.7 

-27.57 

89.50 

differential 

. CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0403 

TRA 

1 .9767 

TC3-5 . 51 72 

BAU  1.1851 

SGT 

5705.3  SGR 

565.6  SG3 

202.1 

ST  1020.5 

SR  400.8 

SS 

4 50.5 

ROE  .3313 

RRA 

.1593 

RC3  -.1752 

FAU  .0304] 

RRT 

.6942  RRF 

.6742  RTF 

.9512 

CRT  ,9004 

CRS  -.7000 

CST 

- .9334 

FCE  .2742 

FRA 

1 .0966 

FC3-J .6394 

BSP  18757 

SG6 

5812.9  R23 

.0140  Rl 3 

.9512 

LSA  1918.9 

MSA  256.9 

SSA 

20.2 

BCE  1 .0994 

8RA 

1 .9832 

BC3  5.5199 

FSP  -686 

SCI 

5798.7  SG2 

406.1  THA 

3.90 

ELI  1672.6 

El2  195  .'5 

ALF 

13.64 

1650 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL.  4.  1968-69' 


LAUNCH  cate  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.00 
RP  100.10  LAP  -1.55  LOP  49.10 
RC  175.544  GL  10.00  GP  -14.49 
plane tocentric  conic 
C3  17.215  VHL  4.149  OLA  32.93 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
72.44  22  51  3 3930.53 

107.56  3 23  44  3071 .92 

72.44  22  51  3 3930.53 

107.56  32344  3071.92 

110.00  4 40  50  2010.26 

110.00  2 29  4 3240.19 

DIFFERENTIAL  CORRECTIONS 
TDE  .9249  TRA  2.2603  TC3-5.1712 
ROE  .3344  RRA  .1740  RC3  -.1500 
FOE  .2101  FRA  1.1532  FC3-1  .4160 
BOE  .9635  BRA  2.2670  0C3  5.1736 

LAUNCH  DATE  FEB  10  1969 


FLIGHT  TIME  190.00 
OISTANCE  549.126 

VL  26  659  CAL  4.75  A7L  88.45  HCA  268.10  SMA  122.07 
VP  36.989  CAP  11.21  A?P  90.05  TAL  163.11  TAP  71.21 
ZAL  62.81  ZAP  163.00  ETS  305.67  ZA£  129.41  ETE  191 .88 


RAL  76.74 
INJ  LAT 
-23.63 
-23.62 
-23.63 
-23.62 
-29.70 
-17.75 

BAU  1.1907 
FAU  .02017 
0SP  10036 
FSP  -659 


RAO  6567.7 
INJ  LONG 
164.24 
100.46 
164.24 
100.46 
02.01 
110.31 


VEL  11.773  PTH  2.00  VHP  7.766 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


304.26 

304.26 

304.26 

304.26 

306.05 

301.11 


66.37 

66.36 

66.37 
66.36 
72.30 
60.29 


23  56  34 
4 14  56 
23  56  34 

4 14  56 

5 35  40 

3 23  4 


MIO-COURSC  EXECUTION  ACCURACY 
SOT  5020.2  SGR  559.6  SG3  194.5 

RRT  .6021  RRF  .6619  RTF  .9520 

SG0  5047.0  R23  .0127  R13  .9521 

SGI  5032.7  SG2  400.3  THA  3.77 

FLIGHT  TIME  192.00 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.00 

RP  100.06  LAP  -1.30  LOP  52-39 

RC  177.535  GL  0.53  GP  -14.00 

PLANE TOCENTRIC  CONIC 

C3  10.596  VHL  4.312  OLA  31.60  RAL  00.07 

LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
75.17  23  22  25  3092,24  -22.31 

104.03  3 10  50  3146.13  -22.29 

75.17  23  22  25  3092.24  -22.31 

104.03  3 10  56  3146.13  -22.29 

110.00  5 30  42  2737.42  -31.16 

110.00  2 13  47  3340.95  -13.97 

DIFFERENTIAL  CORRECTIONS 
TDE  .7910  TRA  2,5547  TC3-4.0116  BAU  1.1967 

ROE  .3301  RRA  .1905  RC3  -.1426  FAU  .02611 

FOE  .1402  FRA  1.2065  FC3-1. 2156  0SP  10990 

BOE  .0609  BRA  2.5610  BC3  4.0137  FSP  -637 


OISTANCE  554.666 

VL  26.621  CAL  5.32  AZL  00.62  HCA  271.31  SMA  121.04 

VP  36.974  GAP  11.64  AZP  09.97  TAL  161.57  TAP  72.00 

7AL  59.98  ZAP  163.07  £TS  303.70  ZAE  129.44  £TE  191.50 


RAO  6567.0  VEL  11.031  PTH  2.10  VHP  0.011 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


160.70  300.42  66.90 

105.50  300.42  66.09 

160.70  300.42  66.90 

105.50  300.42  66.09 

77.59  311.03  75.19 

116.40  303.90  50.40 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5051.2  SGR  552.6  SG3  107.0 
RRT  .6709  RRF  .6501  RTF  .9530 
SG6  5077.3  R23  .0103  R13  .9531 

SGI  5063.0  SG2  409.0  THA  5.64 


24  27  17 
4 11  24 
27  17 
11  24 
16  20 
9 36 


24 

4 

6 

3 


ARRIVAL  CATE 

AUG 

19  1969 

ECC  .22451 

INC  1.5546 

VI 

30 . 1 79 

RCA  94.66 

APO  149.40 

V2 

35.056 

ZAC  153.61 

ETC  100.46 

ClP- 

171 .00 

OPA  4.76 

RAP  60.14 

ECC 

1 .2633 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3330.5 

-26.62 

156.46 

2471  .9 

-26.61 

92.68 

3330.5 

-26.62 

156.46 

2471 .9 

-26.61 

92.68 

2210.3 

-31 .90 

74.24 

2640.2 

-21 .56 

103.26 

ORBIT  DETERMINATION  ACCURACV 

ST  1700.7 

SR  469.8 

SS 

429.4 

CRT  .0593 

CRS  -.6095 

CST 

-.9282 

LSA  1792.9 

MSA  287.2 

SSA 

19-2 

ELI  1740.9 

EL2  233.7 

ALF 

13.60 

ARRIVAL  DATE 

AUG 

21  1969 

ECC  ,23024 

INC  1.3026 

VI 

30.179 

RCA  93.79 

APO  149.90 

V2 

35.069 

ZAC  155.00 

ETC  179.77 

CLP 

-171 .92 

OPA  5.00 

RAP  62.18 

ECC 

1 .3060 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3292.2 

-25,24 

152.98 

2546.1 

-25.23 

97.70 

3292.2 

-25.24 

152.90 

2546.1 

-25. 2i 

97.70 

2137.4 

-32.08 

60.79 

2749.0 

-10.04 

109.73 

ORBIT  DETERMINATION  ACCURACV 

ST  1598.2 

SR  458.0 

SS 

414  .8 

CRT  .7 922  CR5  -.5065  CST  -.9265 
USA  1603.5  MSA  310.6  SSA  10.2 

ELI  1640.0  EL2  272.4  AlF  13.16 


LAUNCH  CATE  FEB  10  1969 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  . DO  LOL  141.00  VL  26.503 

RP  108.02  LAP  -1.21  LOP  55.60  VP  36.960 

RC  179.506  Gl  7.13  GP  -13.56  ZAl  57.26 

plane tocentric  conic 

C3  20.231  VHL  4.498  OLA  30.44  RAL  03.22 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
70.35  0 1 32  3640.71  -20.96 

101 .65  3 0 50  3237.55  -20.95 

70.35  0 1 32  3840.71  -20.96 

101.65  3 0 50  3237.55  -20.95 

110.00  6 4 52  2606.75  -31.99 

110.00  2 4 41  3439.51  -JO. 69 

DIFFERENTIAL  CORRECTIONS 
TOE  .6530  TRA  2.0651  TC3-4.437J  BAU  1.2006 
ROE  .3425  RRA  .2069  RC3  -.1279  FAU  .02412 

FOE  .0903  FRA  I .2591  FC3-I .0320  BSP  19141 

BOE  .7374  BRA  2.0725  BC3  4.4309  FSP  -616 


FLIGHT  TIME  194.00 
OISTANCE  560.156 

GAL  5.92  AZL  00.79  HCA  274.5 2 SMA  12 1.62 

GAP  12.10  AZP  89.90  TAL  160.04  TAP  74.56 

ZAP  164.69  ETS  301.63  ZAE  129.46  ETE  191 .16 

RAO  6567.0  VEL  11 .900  PTH  2.11  VHP  0.273 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  date  AUG  23  1969 


ICC  .23646  INC  1.2101  VI  30.179 

RCA  92.86  APO  1 50 . 30  V2  35.083 

ZAC  156.01  ETC  170.95  ClP-172.83 

OPA  6.77  RAP  64.25  ECC  1.3329 


LAUNCH  DATE  FE0  10  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141  .08 

RP  107.90  LAP  -1.03  LOP  50.01 

RC  101.455  GL  5.81  GP  -13.16 

planetocentric  CC NIC 
C3  22.156  VHL  4.707  OLA  29.21 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

02.50  0 45  II  3760.69 

97.50  2 40  44  3361.20 

100.00  4 1 40  3127.03 

100.00  2 14  48  3470.17 

110.00  6 34  30  2648.70 

110.00  1 50  36  3521.10 

DIFFERENTIAL  CORRECTIONS 
TDE  .5095  TRA  3.1929  TC3-4 .0550 

ROE  .3470  RRA  .2239  RC3  -.1130 

FOE  .0364  FRA  1.3115  FC3  -.0664 

BOE  .6169  BRA  3.2007  BC3  4.0574 


156.21  312.54  67.41  1 5 33 

1U.77  312.53  67.40  4 2 40 

156.21  312.54  67.41  1 5 33 

111.77  312.53  67.40  4 2 40 

73.07  316.46  77.25  6 49  38 

12 1.44  306.97  57.34  3 2 1 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5877.2  SGR  545.1  SG3  179.9 

RRT  .6606  RRF  .6394  RTF  .9541 

SGB  5902.5  R23  .0081  R13  .9541 

SGI  5080.3  SG2  400.4  THA  3.52 

FLIGHT  TIME  196.00 


PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3240.? 

-23.04 

140.56 

2637.5 

-23.63 

104.11 

3240.7 

-23.84 

140.56 

2637.5 

-23.83 

104.11 

2086.0 

-33.41 

64.93 

2839.5 

-14.93 

114.90 

ORBIT  DETERMINATION  ACCURACV 

ST  1522.0 

SR  445.9 

SS  407.8 

CRT  .7067 

CRS  -.3988 

CST  -.9297 

LSA  1600.6 

MSA  347.8 

SSA  17.3 

ELI  1556.4 

El2  308.7 

ALF  12.10 

OISTANCE  565.509 

VL  26.546  GAL  6.56  AZL  80.96  HCA  277.73  SMA  121.40 
VP  36.945  GAP  12.59  AZP  89.06  TAL  150.53  TAP  76.26 
ZAL  54.66  ZAP  165.45  ETS  299.10  ZAE  129.48  ETE  190.04 


RAL  06.17 
INJ  LAT 
-19.61 
-19.60 
-24 . 1 3 
-15.20 
-32.52 
-7.66 

BAU  1.2010 
FAU  .02217 
BSP  1 9269 
FSP  -595 


RAO  6567.9 
INJ  LONG 
149.60 
120.37 

104.02 
126.36 

71  .04 

125.02 


VEL  11.901  PTH  2.14  VHP  0.554 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


316.61  67.90 

316.61  67.09 

310.40  71.79 

314.55  63.95 

320.89  78.84 

310.16  56.58 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5898.3  SGR 
RRT  .6513  RRF 
SGB  5922.7  R23 
SGI  5908.7  SG2 


1 47  51 

3 44  45 

4 53  55 
3 12  38 
7 10  30 

2 57  17 


536.0 

SG3 

173.1 

.6299  RTF 

.9552 

.0063 

R13 

.9552 

<06.  r 

THA 

3.41 

ARRIVAL  CATE  AUG  25  1969 


ECC  .24321  INC  1.0359  VI  50.179 
RCA  91.07  APO  150.92  V2  35.095 

7AC  160.21  ETC  177.94  ClP-173.73 

DPA  7.60  RAP  66.37  ECC  1.3646 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3160.7  -22.43  142.08 

2761.3  -22.42  112.77 

2527.0  -26.39  96.75 

2070.2  -16.50  119.20 

2040.8  -33.72  62.01 

2921.2  -12.00  119.42 

CR6IT  DETERMINATION  ACCURACV 

ST  1477.2  SR  433.6  S5  4p7.3 

CRT  .6059  CRS  -.2940  CST  -.9377 

LSA  1540.5  MSA  371.6  SSA  16.5 

ELI  1501.7  EL2  339.3  AlF  10.63 


1651 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  1 


LAUNCH  CATE  FEB  JO  2969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL 

RP  107.94  LAP  -.04  LOP 

PC  103.384  CL  4.58  CP 

PLANETOCENTRIC  conic 


41  .OB 
62. 03 
12.79 


VL  26.509 
VP  36.930 
7AL  52.17 


C3  24. 4 M 

VHL 

4 

.941 

CLA  28.02 

PAL  88.93 

RAC  6568.1 

INCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  lAT 

INJ  LONG 

90.00 

2 

34 

11 

3467.05 

-21 .25 

128.78 

90.00 

1 

21 

46 

3702.27 

-15.30 

143.47 

1 00.00 

4 

48 

3 

3035.53 

-25.93 

98762 

100.00 

1 

50 

36 

3609.03 

-10.90 

134.4? 

110.00 

7 

0 

51 

2619.89 

-32.88 

68.86 

110.00 

1 

54 

17 

3597.43 

-4.78 

129.3 5 

differential  corrections 

TCE  .3649  TPA  3.5427  TC3-3.6706  BAU  1.1 985 

ROE  .3540  RRA  .2416  PC3  -.1000  FAU  .02022 

FOE  -.0121  FRA  1,3656  FC3  -.7171  BSP  19269 

BOE  .5064  BRA  3.5510  8C3  3.6720  F$P  -57l 

LAUNCH  OATE  FEB  10  1969 


flight  time  198.00 

DISTANCE  570.954 
CAL  7.24  A7L  8i 
GAP  13.11  ATP  $< 


IN J RT  AS C 
321 .62 
319.34 
323.41 
317.12 
325.20 
313.43 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5915.3  SGR  526  ~g  SG3  166 . 6 
.6219  RTF 
.0053  R13 
403.6  THA 


ARRIVAL  CATE  AUC  27  1969 


HCA 

280 . 94 

SMA 

121.18 

ECC  .25056 

INC  .0589 

VI  30.179 

TAL 

157.04 

tap 

77.96 

PC  A 90.82 

APO  351.54 

V2  35.108 

TAE 

129. Ad 

ete 

190. 55 

ZAC  162.41 

ETC  376.68 

CLP-174.64 

PTH 

2.16 

VHP 

8.857 

OPA  8.53 

PAP  68.51 

ECC  1 .4018 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.83 

3 

31  59 

2867.1 

-23.67 

120.95 

65.88 

2 

23  28 

3102.3 

-18.43 

136.20 

74.58 

5 

38  38 

2435.5 

-27.79 

90.32 

61 .99 

2 

50  45 

3009.0 

-M.56 

327.55 

60.06 

7 

44  31 

2019.9 

-33.90 

59.77 

56.11 

2 

54  15 

2997.4 

-9.20 

123.55 

RRT  .6430  RRF 
SGB  5938.6  R2 3 
SGI  5925.1  SG2 


.9564 

.9564 

3.30 


Flight  time  200.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1462.8  SR  421.4  5S  412-2 

CRT  .4979  CRS  -.2005  C5T-.9407 

LSA  1526.7  MSA  367.2  SSA  15.7 

ELI  1478.7  EL2  361.5  AlF  8.69 

ARRIVAL  OATE  AUG  29  1969 


heliocentric  CONIC 

RL  147.63  LAL  .00  LOL  141.06  VL  26.473 

RP  107.90  LAP  -.66  LOP  65.24  VP  36.916 

RC  165.291  GL  3.42  OP  -12.45  7Al  49.62 

PLANETOCENTRIC  CONIC 
C3  27.058  VHt  5.202  OLA  26.86  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 28  1 

3349.19 

-23.68 

121.00 

90.00 

0 48  31 

3870.95 

-10.38 

153.41 

100.00 

5 22  20 

2960.71 

-26.87 

94.82 

100.00 

1 36  54 

37M766 

-7.46 

14(7.58 

11 0.00 

7 24  35 

2598.16 

-33.12 

67.21 

110.00 

1 51  8 

3669.95 

-2.02 

133.65 

DISTANCE  576.242 

GAL  7.96  ATL  89.32  HCA  284.16  SMA  120.97  ECC  .25856  INC  .6779  VI  30.179 

GAP  13.67  ATP  89.83  TAL  155.57  TAP  79.73  RCA  89.69  APO  152.24  V2  35.120 

TAP  166.79  ETS  293.31  TAE  129.47  ETE  190.29  ZAC  164.60  ETC  175.06  ClP-175.55 

2.19  VHP  9.183  CPA  9.31  RAP 


DIFFERENTIAL  CORRECTIONS 
TOE  .2109  TRA  3.9083  TC3-3.3014 
ROE  .3605  RRA  .2593  RC3  -.0875 


91.51  RAO  6568.1  VEl  12.183  PTH 
INJ  RT  ASC 
327.04 
321 .64 
327.97 
320.09 
329.41 
316.74 

MIO-COURSE  EXECUTION  ACCURACY 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74  .00 

4 23  51 

2749.2 

-25.65 

112.88 

63.51 

1 53  2 

3270.9 

-13.86 

146.46 

76.38 

6 12  0 

2380.7 

-28.47 

86.38 

60.97 

2 38  4 9 

3114.7 

-11  .27 

133.67 

6)  .03 

8 7 53 

1998.2 

-34.01 

58.08 

55.87 

2 52  18 

3070.0 

-6.49 

127.41 

FOE  -.0593  FRA  1 .4183  FC3 
BOE  .4 j 76  BRA  3.9169  8C3 


.5896 

.3025 


BAU 

1 .1947 

SGT 

5927.5  SCR 

516.1 

SG3 

160.4 

ST 

FAU 

.01843 

RRT 

.634 8 RRF 

.6138 

RTF 

.9579 

CRT 

BSP 

19403 

SGB 

5949.9  R23 

.0038 

R13 

.9579 

LSA 

FSP 

-551 

SGI 

5936.5  SC2 

399.6 

THA 

3.19 

ELI 

1469.7  SR  408.5  SS  420 . 3 
.3856  CRS  -.1134  CST  -.9597 


394.6  SSA 

374 .6  AlF 


14.9 

6.54 


LAUNCH  DATE  FEB  10  1969' 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  Ml  .08 

PP  107.87  LAP  -.47  LOP  68.46 

PC  187.175  GL  2.34  GP  -12.14 

PLANETOCENTRIC  CONIC 
C3  30.151  VHL  5.491  OLA  25.74  PAL 


flight  time  202.00 


ARRIVAL  CATE  AUG  31  1969 


VL  26.436 
VP  36.901 
TAL  47.60 


DISTANCE  581.439 

GAL  8.73  A7L  89.51  HCA  287.38  SMA  120.76  ECC  .26730  INC  .4916  VI  30.179 

GAP  14.27  ATP  89.85  TAL  154.12  TAP  81.50  RCA  88.48  APO  153,03  V2  35.132 

TAP  167.36  ETS  289.84  TAE  129.44  ETE  190.04  TAC  166.78  ETC  17 2.90  CLP-176.46 


93,91  RAO  6568.2  VEL  12.310  PTH  2.22  VHP  9.537  OPA  10.04  PAP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 3 44 

3288.44 

-24.75 

116.87 

331 .61 

75.79 

4 58  32 

2688.4 

-26.47 

108.62 

90.00 

0 31  59 

3985.75 

-6.82 

159.97 

324.54 

62.45 

1 38  25 

3385.8 

-10.46 

153.18 

100.00 

5 50  53 

2942.97 

-27.44 

92.16 

332.32 

77.66 

6 39  56 

2343.0 

-20.07 

83.65 

100.00 

1 27  30 

3806.45 

-4.40 

145.48 

323.21 

60.40 

2 30  57 

3206.5 

-0.31 

138.87 

110.00 

7 46  6 

2582.51 

-33.28 

66.02 

333.55 

81.72 

8 29  8 

1982.5 

-34.07 

56.87 

110.00 

1 48  47 

3739.67 

.65 

137.28 

320.08 

55.82 

2 51  7 

3J39.7 

-3.84 

131  .07 

DIFFERENTIAL  CORRECTIONS 
TOE  .0525  TRA  4.2959  TC3-2.9438  BAU  1.1670 

ROE  .3676  RRA  .2771  RC3  -.0757  FAU  .01668 

FOE  -.1032  FRA  1.4723  FC3  -.4789  BSP  19493 

BOE  .3713  BRA  4.3048  BC3  2.9448  FSP  -532 

LAUNCH  OATE  FEB  10  1969 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5934.4  SGR 
RRT  .6271  RRF 
SGB  5956.0  R23 
SGJ  5942.9  SG2 

FLIGHT  TIME  204.00 


ORBIT  DETERMINATION  ACCURACY 


507.0 

SG3 

154.5 

ST 

1497.0 

SR 

395.5 

SS 

431  .0 

.6065 

RTF 

.9595 

CRT 

.2707 

CRS 

-.0386 

CST 

-.9698 

.0027  R13 

.9595 

LSA 

1558.2 

MSA 

3**>8 

SSA 

14.3 

394.3 

THA 

3.08 

ELI 

1501.3 

El2 

370.7 

ALF 

4.50 

ARRIVAL  CATE  SEP  2 1969 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  141.08  VL 

RP  107.83  LAP  -.28  LOP  7i .68  VP 

RC  189.037  GL  1.34  GP  -11.85  TAL 

PLANETOCENTRIC  CONIC 


26.401  GAL 
36.887  GAP 


DISTANCE  586.530 

9.56  ATL  89.70  HCA  290.60  SMA  120.55  ECC  .27686  INC  .2982  VJ  30.179 
14.92  ATP  89.89  TAL  152.71  TAP  83.31  RCA  87.17  APO  153.92  V2  35 .1*4 


45.51  TAP  167.87  ETS  285,98  TAE  129. AO  ETE  189.80  TAC  166.92  ETC  169.89  CLP-J77.39 


C3  33.771 

VHL  5.811 

OLA  24.66 

RAL  96.14 

RAO  6568.3 

VEL  12.456 

PTH  2.25 

VHP  9.921 

OPA  10.71 

RAP  75.07 

ECC  1.5558 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

90.00 

4 32  39 

3240.46 

-25.39 

114.12 

335.94 

77.03 

5 26  47 

2640.5 

-26.93 

105.79 

90.00 

0 20  53 

4062.70 

-3.74 

165.44 

327.6? 

61  .91 

1 28  55 

3482.8 

-7.47 

1 58 . 74 

100.00 

6 15  40 

2916.31 

-27.02 

90.27 

336.52 

70.59 

7 4 16 

2316.3 

-29.11 

01  .70 

100.00 

1 20  32 

3090.16 

-1.57 

150.08 

326.42 

60.14 

2 25  23 

3290.2 

-5.53 

143.53 

11 0.00 

8 5 42 

2572.09 

-33.38 

65.22 

337.62 

82.18 

8 48  34 

1972.1 

-34.10 

56.05 

110.00 

I 47  0 

3807.15 

3.22 

1A0.81 

323.43 

55.95 

2 50  26 

3207.J 

-1.27 

134.60 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1107  TRA  4.7079  TC3-2.6022  BAU  1.1752 

ROE  .3753  RRA  .2949  RC3  -.0645  FAU  .01497 

FOE  -.1444  FRA  1 .5261  FC3  -.3838  BSP  19569 

BOE  .3913  BRA  4,7l7l  SC3  2.6030  FSP  -5M 


M 10- COURSE  EXECUTION  ACCURACY 
SGT  5936.9  SGR 
RRT  .6196  RRF 
SGB  5957.5  R23 
SGI  5944.8  SG2 


ORBIT  DETERMINATION  ACCURACY 


494.9 

SG3 

140.0 

ST 

1530.0 

SR 

382.3 

SS 

443.6 

.5996 

RTF 

.9614 

CRT 

.1017 

CRS 

.0240 

CST 

-.9780 

• 001 7 

R13 

.9614 

LSA 

1600.4 

MSA 

306.8 

SSA 

13.6 

387.9 

THA 

2.97 

ELI 

1540.5 

El2 

375.5 

ALF 

2.75 

1652 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69* 


LAUNCH  CATC  FEB  10  1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  SEP  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  59! .495 


RL  147.63 

LAL 

.00 

La  143  .08 

VL 

26 . 366 

GAL  10.44 

A7l  89.90 

HCA  293.82 

SMA 

120 

.35 

ECC  .28735 

INC 

.0964 

VI 

30.J79 

RP  107.79 

LAP 

-.09 

LOP  74.90 

VP 

36.873 

GAP  15.62 

ATP  89.96 

TAL  151.34 

TAP 

85 

.16 

RCA  85.77 

APO 

154.93 

V2 

35  . J 55 

RC  190.875 

GL 

.41 

GP  -11.59 

TAL 

43.56 

TAP  168.29 

ETS  281 .73 

TAE  129.33 

ETE 

189 

.58 

TAC  171 .01 

ETC 

165  .49 

CLP 

-178.33 

PLANETOCENTRIC  CONIC 

VEL  12?. 625 

C3  38 .01 1 

VHL 

6.165 

CLA  23.64 

RAL 

98.21 

RAO  6568. 

.5 

PTH  2.29 

VHP 

10.339 

DPA  11.32 

RAP 

77.28 

ECC 

1 .6256 

LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

4 

57  22 

3221.01 

-25,80 

112.21 

340.11 

77.91 

5 

51 

3 

2621 .0 

- 

27.21 

103.83 

90.00 

0 

12  40 

4169.99 

-.93 

170.31 

330.80 

61.70 

1 

22 

10 

3570.0 

-4.71 

163.66 

100.00 

6 

37  35 

2897.87 

-28.06 

88.95 

340.62 

79.24 

7 

25 

53 

2297.9 

- 

29.26 

80.35 

100.00 

1 

15  8 

3968.36 

1 .08 

154.37 

329.68 

60.13 

2 

21 

16 

3368.4 

-2.90 

147.85 

110.00 

6 

23  35 

2566.28 

33.44 

64.77 

341.63 

82.44 

9 

6 

21 

1966.3 

- 

34.12 

55.60 

110.00 

1 

45  38 

3872.72 

5.71 

144.25 

326.80 

56.24 

2 

50 

10 

3272.7 

1 .24 

138.02 

differential  corrections 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.2754 

tra 

5.1507 

TC3-2.2755 

0AU 

1.1567 

SOT 

5936.2  SGR 

481 .9  $03 

143.5 

ST  1590.5 

SR 

369.2 

ss 

457.3 

ROE  .3838 

RRA 

.3127 

RC3  -.0539 

FAU 

.01325 

RRT 

.6126  RRF 

.5937  RTF 

.9634 

CRT  .0989 

CRS 

.0752 

CST 

-.9844 

FOE  -.1816 

FRA 

1 .5875 

FC3  -.3017  BSP 

19528 

see 

5955.8  R23 

.0014  R13 

.9634 

LSA  1653.4 

MSA 

375  .6 

SSA 

33.0 

0OE  .4724 

BRA 

5.1602 

BC3  2.2762 

FSP 

-493 

SGI 

5943.6  SG2 

380.4  THA 

2.86 

ELI  1590.9 

El2 

367.3 

ALF 

1 .39 

LAUNCH  DATE  FEB  1 0 1 969  FLIGHT  TIME  208.00  ARRIVAL  DATE  SEP  6 3 969 

HELIOCENTRIC  CONIC  DISTANCE  596. 310 

RL  147.63  LAL  .00  LOL  14]. 08  VL  26.331  GAL  11.40  ATL  90.12  MCA  297.05  SMA  120.15  ECC  .29888  INC  .1147  VI  30.179 

RP  107.76  LAP  .10  LOP  78.13  VP  36.858  GAP  16.38  ATP  90.05  TAL  150.01  TAP  87.06  RCA  84.24  APO  156.06  V2  35.166 

RC  192.690  CL  -.45  GP  -11. 35  7Al  41.75  TAP  168.63  ET$  277.09  7A£  129.24  ET E 189.37  7AC  173.00  ETC  158.53  ClP-179.28 

planetocentric  CONIC 


C3  42.992 

VHL 

6.557 

OLA  22.66 

RAl  100.12 

RAO  6568.6  VEL  12.820  PTH  2.33 

VHP  10. 

.797 

DPA 

11  .88 

RAP 

79.50 

ECC 

I .7075 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

90.00 

5 

19  i 

3202.47 

-26.06 

110.92  344.17 

78.51 

6 12 

24 

2602.5 

- 

27.38 

102.50 

90.00 

0 

6 15 

4250 .68 

1.67 

174.81  334.03 

6J  .73 

1 17 

6 

3650.7 

-2.12 

1 68 . 1 8 

1 00.00 

6 

57  11 

2885.97 

-28.21 

88.10  344.63 

79.67 

7 45 

17 

2286.0 

- 

29.34 

79.  AS 

100.00 

1 

10  47 

4042.42 

3.59 

158.44  332.97 

60.30 

2 18 

9 

3442.4 

-.39 

151  .91 

110.00 

8 

39  54 

2564.57 

-33.45 

64.64  345.59 

82.52 

9 22 

39 

1964.6 

- 

34.12 

55.47 

110.00 

1 

44  32 

3936.58 

8.12 

147.63  330.18 

56.68 

2 50 

9 

3336.6 

3.68 

14] .36 

differential  corrections 

MIO-COURSC  EXCCUTJCN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.4515 

TRA 

5.6177 

TC3-1 .9746 

BAU  J .1352 

SGT  5929.6  SGR 

467.4  SG3 

138.4 

ST 

1645.8 

SR 

355.5 

SS 

4 7 1 .9 

ROE  . 3925 

RRA 

.3296 

RC3  -.0444 

FAU  .01163 

RRT  .6047  RRF 

.5868  RTF 

.9656 

CRT 

.0244 

CRS 

.1209 

CST 

-.9890 

FOE  -.2189 

FRA 

1 .6482 

FC3  -.2343 

BSP  19595 

SG0  5947.9  R23 

.0008  R13 

.9656 

LSA 

1710.8 

MSA 

361  .6 

SSA 

12.5 

BOE  .5983 

BRA 

5.6273 

BC3  1.9751 

FSP  -476 

SGI  5936.3  SG2 

37l  .8  THA 

2.74 

ELI 

1645.8 

El2 

355.4 

ALF 

.32 

LAUNCH  DATE  FE0  10  1969 


FLIGHT  TIME  210.00 


ARRIVAL  CATE  SEP  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  600.946 

RL  147.63  LAL  .00  LOL  141.08  VL  26.297  GAL  12.43  A7L  90.34  MCA  300.27  SMA  1)9.95  ECC  .33  160  INC  .3398  VI  30.179 

RP  107.73  LAP  .29  LOP  81.36  VP  36.844  GAP  17.22  ATP  90. 17  TAL  148.74  TAP  89-01  RCA  82.58  APO  1 57,33  V2  35.1  77 

RC  194.480  GL  -1.25  GP  -11.13  TAL  40.07  TAP  168.87  £TS  272.08  7AE  129.12  ETE  189.17  TAC  374.79  ETC  146.53  ClP  179.74 

PLANETOCENTRIC  CONIC 


C3  48.858 

VHL  6.990 

CLA  21.74 

RAL  101.88 

RAD  6568.8 

VEL  13.047 

PTH  2.38 

VHP 

11 .300 

OPA  12.38 

RAP  81.71 

ECC  1 .6041 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 38  14 

3190.83 

-26.21 

110.10 

348.11 

76.89 

6 

31  24 

2590.8 

-27.48 

101 .66 

90.00 

0 1 3 

4326.54 

4.11 

179.05 

337.29 

61  .96 

I 

13  10 

3726.5 

.33 

J 72 . 4 1 

100.00 

7 14  47 

2879.48 

-28.29 

87.63 

348.55 

79.90 

8 

2 46 

22/9.5 

-29.39 

79.00 

100.00 

1 7 11 

4113.12 

5.96 

162.35 

336.27 

60.65 

2 

15  44 

3513.1 

2.01 

155.79 

110.00 

8 54  49 

2566.52 

-33.43 

64,79 

349.46 

82.43 

9 

37  36 

1966.5 

-34.12 

55.62 

110.00 

1 43  38 

3998.84 

10.43 

150.97 

333.56 

57,26 

2 

50  17 

3398.8 

6.04 

144  .63 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

-.6336 

TRA 

6.1186  TC3- 

-1 .6938 

BAU 

1 .1066 

SGT 

5918.7 

SGR 

451.7 

SG3 

133.6 

ST 

1702.6 

SR 

341  .8 

SS 

487.3 

ROE 

.4018 

RRA 

.3457  RC3 

-.0356 

FAU 

.01003 

RRT 

.5963 

RRF 

.5798 

RTF 

.9681 

CRT 

-.0390 

CRS 

.1590 

CST 

-.9924 

FOE 

-.2543 

FRA 

1 .7129  FC3 

- .J  777 

BSP 

19642 

SGB 

5935.9  R23 

.0004 

R13 

.9681 

L$A 

J 770 . 1 

MSA 

346.1 

SSA 

11  .9 

BOE 

.7503 

BRA 

6.1284  0C3 

1.6942 

FSP 

-460 

SGI 

5924.9 

SG2 

362.2 

THA 

2.62 

eli 

1702.6 

El2 

341  .6 

ALF 

1 79.53 

LAUNCH  OATE  FEB  10  1 969  FLIGHT  TIME  212.00  ARRIVAL  DATE  SEP  30  1969 


HELIOCENTRIC  CONIC  OISTANCE  605.364 

RL  147.63  LAL  .00  La  Ml  .08  VL  26.264  GAL  13.55  ATL  90.58  HCA  303.50  SMA  119.77  ECC  .32569  INC  .5799  vj  30.179 

RP  107.70  LAP  .48  LOP  84.58  VP  36,830  GAP  18.14  ATP  90.32  TAL  147.54  TAP  91.04  RCA  80.76  APO  158.77  V2  35.187 

RC  196.245  GL  - 1.98  GP  -10.92  TAL  38.53  TAP  169-00  £TS  266.75  TAE  128.96  ETE  188.97  TAC  176.13  ETC  124.68  ClP  378.73 

planetocentric  conic 


C3  55.795 

VHL 

7,470 

OLA  20.87 

RAL  103.49 

RAO  6569.0  VEL  13.3JC 

1 PTH  2.43 

VHP  11.855 

DPA  12.82 

RAP  83.91 

ECC 

1 .9182 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

55  22 

3184.78 

-26.29 

109.67 

351.96 

79.09 

6 48 

27 

2584.8 

-27.53 

101 .23 

90.00 

23 

52  48 

4398.47 

6.40 

183.10 

340.55 

62.36 

25  6 

6 

3798 . 5 

2.65 

176.42 

100.00 

7 

30  39 

2877.57 

-28.31 

87.49 

352.38 

79.97 

8 18 

36 

2277.6 

-29.40 

78.86 

100.00 

1 

4 8 

4180.91 

8.21 

166.13 

339.57 

61 .16 

2 13 

49 

3580.9 

4.30 

159.52 

110.00 

9 

8 24 

2571 .73 

-33.39 

65.19 

353.31 

82.20 

9 51 

16 

197] .7 

-34.10 

56.02 

110.00 

1 

42  52 

4059.52 

12.64 

154.28 

336.92 

57.97 

2 50 

32 

3459.5 

8.32 

147.85 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8223 

TRA 

6.6571 

TC3-1.4349 

BAU  1.0705 

SCT 

5904.2  SGR 

434.7  SG3 

129.0 

ST  1757.8 

SR  328 .0 

SS 

503.5 

ROE  .4117 

RRA 

.3605 

RC3  -.0277 

FAU  .00842 

RRT 

.5871  RRF 

. 5721  RTF 

.9707 

CRT  -.0929 

CRS  .1914 

CST 

-.9948 

FOE  -.2883 

FRA 

1.7823 

FC3  -.1307 

BSP  19654 

SGB 

5920.2  R23 

.0003  Rl 3 

.9707 

LSA  1828.2 

MSA  329.8 

SSA 

11  .4 

BOE  .9196 

BRA 

6.6669 

8C3  1 .4351' 

FSP  -443 

SGI 

5909.7  SG2 

351  .6  THA 

2.48 

Eli  1758.1 

El2  326.5 

ALF 

178.97 

1653 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69' 


LAUNCH  CATE  FEB  10  1969  FLIGHT  TIME  214.00  ARRIVAL  CATE  SEP  12  1969 

HELIOCENTRIC  CONIC  CISTANCE  609.516 

RL  147.63  LAL  .00  LOt  141.06  VL  26.232  GAL  14.78  A/L  90.84  HCA  306.73  5MA  119.56  ECC  .34132  INC  .8390  VJ  30.179 

RP  107.67  LAP  .67  LOP  87.81  VP  36.816  GAP  19.15  A7P  90.50  TAl  146.42  TAP  93.15  RCA  78.77  APO  160.40  V2  35.196 

RC  197.966  GL  -2.66  GP  -10.73  ZAL  37.13  ZAP  169.02  ETS  261.15  ZAE  128.77  ETE  188.77  ZAC  J76.51  ETC  91.49  CLP  J77.68 

PLANE TOCENTRIC  CONIC 


C3  64.037 

VHL 

8.002 

OLA  20.06 

RAL  104.94 

RAO  6569, 

2 VEL  13.616 

PTH  2.49 

VHP 

12, 

.470 

OPA  13.21 

RAP 

06.09 

ECC  2.0539 

LNCH  AZMTH 

LNCH  TIME 

.L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

6 

10  43 

3183.36 

-26.31 

109.57 

355.70 

79.13 

7 

3 

46 

2503.4 

- 

27.54 

101 .12 

90.00 

23 

49  5 

4467.00 

0.55 

106.99 

343.00 

62.90 

25 

3 

32 

3867,0 

4.85 

ISO. 2 6 

100.00 

7 

44  56 

2679.56 

-28-26 

07,64 

356.11 

7 9.90 

0 

32 

55 

2279.6 

- 

29.39 

79.01 

1 00.00 

,1 

1 29 

4246.03 

10.33 

169.60 

342.05 

61.79 

2 

12 

15 

3646.0 

6.47 

363.13 

U 0.00 

9 

20  45 

2579.79 

-33. 3J 

65.81 

357.05 

81 .84 

10 

3 

44 

1979.8 

- 

■34 .08 

56.65 

11 0.00 

1 

42  10 

4118.56 

14.75 

"157.55 

340.27 

50.81 

2 

50 

40 

3518.6 

10.51 

151 .02 

DIFFERENTIAL  CORRECTIONS 

MIC- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0158 

TRA 

7.2407 

TC3-1 .1940 

BAU  1,0223 

scr 

5085.6  SGR 

416.0  SG3 

174.6 

ST  1809.3 

SR 

314.3 

SS  520 . 3 

ROC  .4224 

RRA 

.3737 

RC3  -.0205 

FAU  .00674 

RRT 

.5768  RRF 

.5638  RTF 

.9734 

CRT  -.1379 

CRS 

.2176 

CST  -.9965 

FOE  -.3203 

FRA 

1 .8587 

FC3  -.0911 

BSP  19567 

SGB 

5900.4  R23 

.0006  Rl 3 

,9734 

LSA  1882.7 

MSA 

3J3.5 

SSA  10.9 

BOE  1 .1001 

BRA 

7.2504 

0C3  1 .1942 

FSP  -426 

SGI 

5090.5  SG2 

340.2  THA 

2.35 

ELI  1809.9 

El2 

311  .2 

ALF  178.59 

LAUNCH  DATE  FEB  10  1 969  FLIGHT  TIME  216.00  ARRIVAL  DATE  SEP  14  1969 


HELIOCENTRIC  CONIC  OJSTANCE  613.346 


RL  147,63 

LAL 

.00 

LOL  141  .00 

VL  26.201 

GAL  16.12  AZL  91.12  HCA  309.96 

SMA  119.41 

ECC  .35874 

INC 

i .1206 

VI  30.179 

RP  107.64 

LAP 

.06 

LOP  91 .05 

VP  36.802 

GAP  20.28 

AZP  90.72 

TAL  145.39 

TAP  95 

,35 

RCA  76 .57 

APO 

162.24 

V2  35.205 

RC  199.701 

GL 

-3.28 

GP  -10.56 

ZAL  35.87 

ZAP  160.91 

ETS  255.38 

ZAE  128.52 

ETE  108 

.50 

ZAC  175.72 

ETC 

62.48 

ClP  176.59 

\ 

PLANETOCENTRIC  CONIC 

C3  73.885 

VHL 

8.596 

DLA  19.30 

RAL  106.25 

RAO  6569.4 

VEL  13.973 

PTH  2.55 

VHP  13.155 

CPA  13.56 

RAP 

88.24 

ECC  2.2160 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

90.00 

6 

24  26 

3185.82 

-26.28 

109.75 

359.32 

79.05 

7 17 

32 

2585.8 

27.52 

101 .30 

_ 

90.00 

23 

45  49 

4532.4] 

10.55 

190.75 

347.01 

63.57 

25  1 

22 

3932.4 

6.92 

183.95 

100.00 

7 

57  45 

2884.00 

-28 .22 

80 .02 

J59.73 

79.71 

0 45 

50 

2284.9 

29.35 

79.40 

100.00 

0 

59  7 

4300 . 59 

12.31 

173.36 

346.10 

62.55 

2 10 

55 

3708.6 

8.54 

166.63 

| 

no.oo 

9 

31  53 

2590,36 

-33.21 

66.62 

.70 

01.37 

10  15 

4 

1990.4 

- 

-34.04 

57.48 

11 0.00 

1 

41  28 

4175,87 

16.74 

160.80 

343,58 

59.75 

2 51 

4 

3575.9 

12.60 

154.14 

= 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

i 

TOE-i .2241 

TRA 

7.0666 

TC3  -.9775 

8AU  .9656 

SGT  5061 .4  SGR 

397,2  SG3 

120.5 

ST  1856.4 

SR 

300.3 

SS  538.6 

- 

ROE  .4336 

RRA 

.3042 

RC3  -.0144 

FAU  .00508 

RRT 

.5640  RRF 

.5530  RTF 

.9762 

CRT  -.1796 

CRS 

.2434 

CST  -.9977 

_ 

FOE  -.3535 

FRA 

1.9404 

FC3  -.0595 

BSP  19590 

SGB  5874.9  R23 

. 0006  Rl 3 

.9762 

LSA  1933.5 

MSA 

296.9 

SSA  10.4 

BOE  1 .2906 

BRA 

7.0760 

BC3  .9776 

FSP  -412 

SGl  5065.7  SG2 

327.0  THA 

2.20 

ELI  1857.2 

El2 

295.3 

ALF  170.29 

LAUNCH  DATE  FEB  10  1969 


flight  time  218.00 


ARRIVAL  CATE  SEP  16  3969 


HELIOCENTRIC  CONIC  DISTANCE  616.771 

Rl  147.63  LAL  .00  LOL  14 1 . ,O0_ VL  26,1  73  GAL  17.61  AZL  91.43  HCA  313.19  SMA  119.24  ECC  .37823  INC  1 .4308  VI  30.179 

RP  107,62  LAP  1.04  LOP  94.28  VP  36 , 789  GAP  21.54  AZP  90.98  TAL  144.49  TAP  97.67  RCA  74.14  APO  364.34  V2  35.233 

RC  201.391  Gl  -3.86  GP  -10.39  ZAL  34.76  ZAP  160.66  E_TS  249.55  ZAE  128.22  ETE  188.37  ZAC  174.27  ETC  45.75  ClP  175.45 


PLANETOCENTRIC  CONIC 

C3  85.727 

VHL  9.259 

DLA  18.59 

RAL  107.41 

RAO  6569.7 

VEL  14.390 

PTH  2.62 

VHP  13.923 

OPA  13.85 

RAP  90.35 

ZCC  2.4109 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

In j lCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 36  37 

3191  .57 

-26.20 

1I0.J5 

2.81 

70.06 

7 29  49 

2591  .6 

-27.40 

1 01 .72 

_ 

90.00 

23  42  52 

4594.79 

12.42 

194.38 

350.17 

64,35 

24  59  27 

3994.8 

8.86 

187,50 

100.00 

0 9 11 

2893.05 

-28.12 

80.61 

3.22 

79.42 

0 57  24 

2293.0 

-29.29 

80.00 

100.00 

0 56  55 

4368.55 

14.17 

176.07 

349.28 

63.40 

2 9 44 

3768.5 

10.49 

170.01 

110.00 

9 41  53 

2603.07 

-33.07 

67.58 

4.22 

00.02 

10  25  36 

2003.1 

-33.99 

58.46 

110.00 

1 40  43 

4231 .29 

18.61 

164.01 

346.83 

60.80 

2 53  1 5 

3631  .3 

14.58 

157.21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA  TION  ACCURACY 

TOE- 1 .4424  TRA  0.5471  TC3  -.7003  0AU  .8944  SGT  5833.1  SGR  376.5  SG3  116.5  ST  1897.7  SR  286.3  SS  558.3 

ROE  .4456  RRA  .3915  RC3  -.0091  FAU  .00332  RRT  .5406  RRF  .5396  RTF  .9790  CRT  -.2169  CRS  .2670  C5T  -.9985 

FOE  -.3665  FRA  2.0307  FC3  -.0336  BSP  19587  SG0  5045.3  R23  .0012  R13  .9790  LSA  1979.0  MSA  280.5  SSA  9.8 

BOE  1.5096  BRA  0.5561  BC3  .7004  FSP  -398  SGI  5836.8  SC2  314.6  THA  2.03  ELI  1898.7  El2  279.4  AlF  170.08 

LAUNCH  OATE  FEB  10  1969  FLIGHT  TIME  220.00  ARRIVAL  DATE  SEP  18  1969 

HELIOCENTRIC  CONIC  OISTANCE  619.691 

RL  147.63  LAL  .00  LOL  141 .06  VL  26.J42  CAL  19.26  AZL  91.78  HCA  316.42  SMA  119.08  ECC  .40011  INC  1.7757  VJ  30.179 

RP  107.59  LAP  1.22  LOP  97.52  VP  36.776  GAP  22.96  AZP  91-29  TAL  143.72  TAP  100.14  RCA  71.43  APO  166.72  V2  35.221 

RC  203.056  Gt  -4.36  GP  -10.24  ZAL  33.79  ZAP  166.26  ETS  243.73  ZAC  127.84  ETE  180.17  ZAC  172.59  ETC  36,50  ClP  174.24 

PLAhCTOCCNTRIC  CONIC 


C3  100.071 

VHL 

10,004 

ola  17.94 

RAL  100.41 

RAO  6569.9  VEL  14,000 

PTH  2.69 

VHP  14, 

.788 

CPA  14.10 

RAP 

92.39 

ECC  2.6469 

LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

6 

47  21 

3200.08 

-26.09 

110.75  6.13 

70.50 

7 40 

41 

2600.1 

- 

27.40 

102.33 

90.00 

23 

40  8 

4654.11 

14.14 

197.09  353.23 

65.21 

24  57 

42 

4054.1 

10.68 

190.92 

1 00.00 

8 

19  17 

2903.62 

-27.90 

09.36  6.55 

79.04 

9 7 

40 

2303.6 

- 

29.21 

80.77 

1 00.00 

0 

54  49 

4425.81 

15.09 

100.25  352.36 

64 .34 

2 0 

35 

3825.0 

12.30 

173.29 

11 0.00 

9 

50  42 

2617.59 

-32.91 

60,69  7.60 

00.10 

10  34 

20 

2017.6 

- 

33.91 

59.59 

11 0.00 

I 

39  53 

4204 .61 

20.35 

167.16  350.00 

61 .93 

2 51 

16 

3684.6 

16.44 

160.23 

DIFFERENT  I Al 

. CORRECTIONS 

mio-coursc  execution  accuracy 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .6716 

TRA 

9.2900 

TC3  -.6017  BAU  .0050 

SGT  5000.6  SGR 

354.6  SG3 

112.8 

ST  1932.2 

SR 

272. 5 

SS  579.9 

RDE  .4591 

RRA 

.3947 

RC3  -.0047  FAU  .00142 

RRT  .5293  RRF 

.5226  RTF 

.9018 

CRT  -.2510 

CRS 

.2894 

CST  -.9991 

FOE  -.4198 

FRA 

2.1313 

FC3  -.0123 

BSP  19552 

SGB  5011.4  R23 

.0017  Rl 3 

.9818 

LSA  2018.4 

MSA 

264.3 

SSA  9.3 

BOE  1.7335 

BRA 

9.2984 

8C3  .6017 

FSP  -305 

SGl  5003.6  SG2 

300.7  THA 

1.86 

ELI  1933.4 

El? 

263.6 

ALF  177.93 

1654 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  cate:  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147,66  LAL  .00  LOL  142.09 

RP  10H.19  LAP  2.01  LOP  220.09 

RC  46.364  GL  10.2 7 GP  11.46 

PLANE TOCENTRIC  CONIC 
C3  26.960  VHL  5 . 1 92  CLA  17.68 


FLIGHT  time  70.00 


ARRIVAL  CATE  APR  22  1969 


CISTANCE  178.403 

VL  25.891  CAL  '5.06  A7L  87.94  MCA  78.00  SMA  117.73  ECC  .26809  INC  2.0563  vj  30.173 

VP  36.416  GAP  -14.86  A/P  89.57  TAL  194.14  TAP  272. J4  RCA  86.17  APO  149.30  v/  35.027 

7AL  120.05  7AP  11.48  ETS  276.32  /AC  152.69  ETC'  8.04  7AC  127.61  ETC  154.53  ClP  -.71 


RAL  15.86  RAO  6568. 


LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

34 

52 

2879.64 

-28.32 

87,65 

90.00 

17 

26 

19 

4338.70 

4.50 

179.73 

100.00 

2 

6 

44 

2583.38 

-29.87 

65.84 

100.00 

18 

37 

8 

4110.19 

5.86 

162.19 

1 10.00 

3 

38 

2 

2297.73 

-33.89 

43.90 

110.00 

19 

22 

20 

3968.61 

9.31 

149.34 

DIFFERENTIAL  CORRECTIONS 


MIO- 


TCE 

-.2734 

TRA 

-.4 292 

TC3 

.4290 

BAU 

.1572 

SGT 

ROE 

- . 3640 

RRA 

.1296 

RC3 

.0788 

FAU 

.03045 

RRT 

FOE 

.1279 

FRA 

.0308 

FC3 

-.9779 

BSP 

2104 

SGB 

BOE 

.4553 

BRA 

.4483 

BC3 

.4362 

FSP 

-215 

SGI 

LAUNCH  GATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142-09 
RP  108.23  LAP  1.86  LOP  223.29 
RC  47.558  CL  9.84  GP  12.16 
plane TOCENTRic  conic 
C3  24.916  VHL  4.992  OLA  16.80 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 39  34  2819. M 

90.00  17  9 30  4360.20 

100.00  2 JO  28  2526.00 

100.00  18  21  18  4128.57 

110.00  3 39  49  2246.46 

110.00  19  8 26  3980.87 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2651  TRA  -.4057  TC3  .4962 
ROE  -.3503  RRA  .1307  RC3  .1063 
FOE  .1156  FRA  .0052  FC3-1.1443 
BOE  .4393  BRA  .426 2 6C3  .5074 


LAUNCH  DATE  FE6  11  1 969 


1 VEL  12.179  PTH  2.19  VHP  9.769 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
249.30  89.90  1 22  52 

241.04  62.01  18  38  38 

249.28  91.21  2 49  48 

240.29  60.64  19  45  38 

249.04  94.74  4 |6  20 

238.18  56.96  20  28  28 

COURSE  EXECUTION  ACCURACY 
732.9  SCR  436.6  SG3  88.6 
.2590  RRF  -.3002  RTF  -.6820 
853.1  R23  -.0415  R13  -.6927 
745.6  SG2  414.5  THA  12.78 

FLIGHT  TIME  72.00 


DISTANCE  185.156 

VL  26.135  GAL  -5.08  A7L  88.12  MCA  81.20  SMA  119.07 

VP  36.577  GAP  -13.84  A7P  89.71  TAL  1*95.25  TAP  276.45 

7Al  121.84  7AP  12.49  ETS  286.14  7AE  150.96  ETE  9.69 


OPA  23.33  RAP  33.18  ECC  1.4437 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2279.6  -28.03  7 8.99 

3738.7  .72  173.09 

1983.4  -29.38  57.06 

3510.2  1.91  155.63 

1697.7  -32.86  34.81 

3368.6  4.89  J43.04 

ORBIT  DETERMINATION  ACCURACY 


RAL  14. 34 
INJ  LAT 
-28.24 
5.19 
-29.71 
6.48 
-33.53 
9.76 

BAU  .1690 
FAU  .03293 
BSP  2216 
FSP  -246 


RAD  6568.0 
INJ  LONG 
83.22 
180.94 
61.58 
163.21 
39.94 
150.00 


VEL  12.095  PTH  2.16  VHP  9.204 
INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


ST 

336 

.9 

SR 

404  .2 

55 

122.2 

CRT 

.8408 

CRS 

.9617 

CST 

.9142 

LSA 

519 

.6 

MSA 

145.8 

SSA 

22.9 

ELI 

505 

.6 

El2 

145.8 

alF 

51  .15 

ARRIVAL 

DATE 

APR 

24  1969 

ECC 

.25501 

INC 

1 .8776 

VI 

30.173 

RCA 

88. 

71 

APO 

M9.44 

V2 

35.013 

/AC 

128. 

18 

ETC 

153.50 

CLP 

-2.86 

OPA 

24. 

37 

RAP 

33.93 

ECC 

1 .4101 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

245.80  92.11  1 26  33 

238.12  62.12  18  22  11 

245.72  93.45  2 52  34 

237.41  60.75  19  30  6 

245.31  97.06  4 17  15 

235.41  57.08  20  14  47 

MID-COURSE  EXECUTION  ACCURACY 

SGT  758.0  SGR  444.4  SG3  99.4 
RRT  .2930  RRF  -.3397  RTF  -.6989 
SG0  878.6  R23  -.0483  R13  -.7114 
SGI  773.8  -SG2  416.2  THA  13.82 

flight  time  7 4.00 


2219.1 

3760.2 
1926.0 
3528.6 
1646.5 
3380.9 


-27.65 
1 .42 
-28.92 
2.53 
-32.19 
5.36 


74  .61 
lU. 29 
52.86 
156.64 
30.96 
143.68 


ORBIT  DETERMINATION  ACCURACV 


HELIOCENTRIC  CONIC 
RL  147,66  LAL  .00  LOL  142,09 

RP  108.27  LAP  1.69  LOP  226.49 

RC  48.883  GL  9.32  GP  12.94 

PLANE TOCENTRIC  CONIC 
C3  23.203  VHL  4.817  ClA  15.63  RAL 


DISTANCE  191 .90S 

VL  26.355  CAL  -5.12  A7L  88.30  HCA  84.40  SMA  120.33 

VP  36.722  GAP  -12.87  A7P  89.83  TAL  196.40  TAP  280.80 

7AL  123.65  7AP  13.88  ETS  294.47  7AE  149.41  ETE  11.35 


12.86  RAO  6567. 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

44  52 

2758.45 

-28.01 

78.80 

90.00 

16 

52  23 

4385.96 

6.01 

182.39 

100.00 

2 

14  49 

2468.38 

-29.40 

57.32 

100.00 

18 

5 8 

4151 .26 

7.23 

164.47 

110.00 

3 

42  11 

2195.00 

-33.03 

36.00 

110.00 

18 

54  15 

3997.40 

10.37 

150.89 

DIFFERENTIAL  CORRECTIONS 


MIO- 


TOE 

-.2551  TRA 

-.3831  TC3 

.5647 

BAU 

.1804 

SGT 

ROE 

-.3370  RRA. 

.1326  RC3 

.1392 

FAU  .03571 

RRT 

FOE 

.0993  FRA 

-.0238  FC3- 1 

.3323 

BSP 

2323 

SGB 

BOE 

.4227  OR A 

.4054  BC3 

.5816 

FSP 

-282 

SGI 

LAUNCH  DATE'  FEB  11  1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  M2. 09 

RP  108.31  LAP  1.53  LOP  229.69 

RC  50.327  GL  8.70  GP  13.79 

plane tocentric  conic 
C3  21.768  VHL  4.666  OLA  14.37  RAL 


9 VEL  12.024  PTH  2.15  VHP  8.670 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
242.45  94.32  1 30  51 

23-5.39  62.28  18  5 29 

242.31  95.67  2 55  57 

234.72  60.92  19  M 19 

241.75  99.34  4 18  46 

232.82  57.25  20  0 52 

■COURSE  EXECUTION  ACCURACY 
782.2  SGR  453.3  SG3  111.4 
,3302  RRF  -.3837  RTF  -.7141 
904.1  R23  -.0567  R13  -.7289 
802.0  SG2  417.4  THA  M.98 

FLIGHT  TIME  76.00 


DISTANCE  198.656 

VL  26.555  GAL  -5.16  A/L  88.47  HCA  87.59  SMA  121.49 

VP  36.853  GAP  -11.95  A7P  89.94  TAL  197.59  TAP  285.18 

7AL  125.47  7AP  15.60  ETS  301.31  7AE  M8.D4  ETE  13.08 


ST 

337,8 

SR 

404  .8 

SS 

109.0 

CRT 

.0449 

CRS 

.9620 

CST 

.8890 

LSA 

518.0 

MSA 

144.5 

SSA 

24.8 

ELI 

507.1 

EL2 

J44 .3 

ALF 

51  .08 

ARRIVAL 

CATE 

APR 

26  1965 

ECC 

.24322 

INC 

1 .7020 

VI 

30.173 

RCA 

91  .06 

APO 

1 49 . 59 

V2 

35.000 

7AC 

128.63 

ETC 

152.41 

CLP 

-5.07 

OPA 

25.45 

RAP 

34.59 

ECC 

1 .3819 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2158.4 

- 

27.12 

70.24 

3786.0 

1868.4 
3551  .3 
1 595.0 

3397.4 


2.25 
-28.30 
3.30 
-31 .39 
5.98 


175.73 

48.69 

157.89 

27.16 

144.55 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 50 

44 

2697.98 

-27.63 

74,4  Z 

90.00 

16  35 

12 

4415.46 

6.94 

184.06 

100.00 

2 19 

45 

2410.91 

-28.94 

53.11 

100.00 

17  48 

52 

4177.75 

0.10 

165.95 

1 10.00 

3 45 

9 

2143.66 

-32.40 

32.13 

1 10. 00 

18  39 

57 

4017.77 

11 .12 

152.00 

11.44  RAO  6567.9  VEL  11.964  PTH  2.13  VHP  8.166 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


239.29 
232.87 
239.10 
232.24 
238.41 
230  . 42 


96.48 

62.48 
97.84 
El  .13 

101.55 

57.47 


1 35  42 

17  48  48 

2 59  56 

18  58  30 
4 20  53 

19  46  55 


DIFFERENTIAL  CORRECTIONS 
TOE  -.2434  TRA  -.3609  TC3  .6331  BAU  .19M 

ROE  -.3240  RRA  .1355  RC3  .1781  FAU  .03882 

FOE  .0778  FRA  -.0567  FC3-1 .5440  BSP  2429 

BOE  .4052  BRA  .3855  BC3  .6576  FSP  -321 


SGT  804.8  SGR  464.1  SG3  124.9 
RRT  .3709  RRF  -.4318  RTF  -.7278 
SGB  929.0  R23  -.0662  R13  -.7454 
SGI  829.6  SG2  418. I THA  16.33 


ST 

335.4 

SR 

403.9 

SS 

93.3 

CRT 

.84  70 

CRS 

.9530 

CST 

.8431 

LSA 

513.0 

MSA 

M3. 2 

SSA 

27.0 

ELI 

505.3 

El2 

M2. 5 

ALF 

51  .22 

ARRIVAL 

DATE 

a 

CL 

< 

28  1965 

ECC 

.23265 

INC 

1 .5285 

VI 

30.173 

RCA 

93.22 

APO 

149.75 

V2 

34.987 

/AC 

128.95 

ETC 

151 .28 

CLP 

-7.36 

CPA 

26.58 

RAP 

35.15 

ECC 

J .3583 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2098.0 

- 

26.44 

65.95 

3815.5 

3.20 

177.37 

1 810.9 

- 

27.55 

44.59 

3577.8 

4.19 

159.35 

1 543.7 

■30.47 

23.45 

3417.8 

6.75 

1 45  .63 

CK0IT  DETERMINATION  ACCURACY 

ST 

329.4 

SR 

401  .2 

SS 

75.5 

CRT 

.8471 

CRS 

.9158 

C5T 

.7475 

LSA 

504.2 

MSA 

Ml  .9 

SSA 

29.5 

ELI 

499.7 

El2 

MO. 6 

AlF 

51  .59 

1655 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968-69  ■ 


LAUNCH  OATE  FEB  11  1969 
heliocentric  CONIC 


FLIGHT  TIME  78.00 
01  STANCE  205.394 


ARRIVAL  CATE  APR  30  1969 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  26.735 

gal  -5.21 

A7L  88.64 

HCA 

90.78 

SMA 

122.57 

RP  108.36 

LAP 

1 .36 

LOP  232.88 

VP  36.971 

GAP  -11.07 

A7P  90.02 

tal 

198.79 

TAP 

289.58 

RC  51 .881 

GL 

7.99 

GP 

14.75 

ZAL  127,25 

ZAP  17.60 

ETS  306.87 

ZAC 

146.87 

ETE 

14,90 

PLANETOCENTRIC  conic 

C3  20.570 

VHL 

4.535 

OLA 

13.03 

RAL  10.10 

RAO  6567.8 

VEL  11.914 

PTH 

2.12 

VHP 

7.692 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 

57  8 

2638.07 

-27.09 

70.11 

236.34 

98.58 

1 

41  6 

90.00 

16 

18  8 

4448.14 

7.96 

185.91 

230.58 

62.74 

17  32  17 

100.00 

2 

25  14 

2353.91 

-28.34 

48.98 

236.11 

99.93 

3 

4 28 

100.00 

17 

32  43 

4207 

.53 

9.08 

167.62 

229.99 

61 ,40 

18 

42  51 

110.00 

3 

48  43 

2092 

.71 

-31 .64 

28.35 

235.31 

103.66 

4 

23  36 

110.00 

18 

25  44 

4041 

.50 

11.99 

153.29 

228.25 

57.75 

19 

33  5 

.22320  INC  1 .3559  VI 
95.21  APO  149.92  V2 


30.173 

34.974 

-9.73 


DPA  27.77  RAP  35.58  ECC  1.3385 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  corrections 
TOE  -.2302  TRA  -.3400  TC3  .6989  BAU  .2018 

ROE  -.3108  RRA  .1393  RC3  .2236  FAU  .04230 

FOE  .0503  FRA  -.0934  FC3-1.7803  BSP  2530 
BOE  .3867  8RA  .3674  0C3  .7338  FSP  -367 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  14 2.09  VL  26.897 

RP  108.40  LAP  1.18  LOP  236.07  VP  37.076 

RC  53.536  GL  7.18  GP  15.80  ZAL  128.99 

PLANE tocentric  CONIC 
C3  19.570  VHL  4.424 
LNCH  A2MTH  LNCH  time 


2038. 1 

3848.1 
1753.9 
3607.5 
1492.7 
3441  .5 


-25.63 
4.24 
-26.68 
5.19 
-29 .44 
7.64 


61  .75 
179.21 
40.58 
160.99 
19.84 
146.89 


ORBIT  DETERMINATION  ACCURACY 


ST 

320.0 

SR 

396.4 

55 

58.3 

CRT 

.8444 

CRS 

.7821 

CST 

.5195 

LSA 

492.0 

MSA 

140.9 

SSA 

32.3 

ELI 

490.2 

EL2 

138.6 

alf 

52.17 

GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  825.1  SGR  477.4  SG3  140.0 
RRT  .4141  RRF  -.4838  RTF  -.7395 
SG8  953.3  R23  -.0775  R13  -.76 08 
SGI  856.4  SG2  418.6  THA  17.88 

flight  time  so.oo  arrival  date  mat  2 1959 

OISTANCE  212.121 

-5.26  AZL  88.82  HCA  93.97  SMA  123.56  ECC  .21480  INC  1.1832  VI  30.173 

-10.23  ATP  90.08  TAL  200.00  TAP  293.97  RCA  97.02  APO  150.10  V2  34.961 

19.86  ETS  311.37  7AE  145.87  ETE  16.86  7AC  129.13  ETC  148.93  CLP  -12.19 


90.00 
90.00 
1 00.00 
100.00 
110.00 
110.00 


1 4 2 

16  1 22 

2 31  17 

17  16  49 

3 52  51 

18  11  44 


OLA  11.64 

RAL  8.87 

RAO  6567.0 

VEL  11.072 

PTH  2.11 

VHP  7.247 

DPA  29.01 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZWTH 

INJ  TIME 

PC  CST  TIM 

2570.94 

-26.42 

65.92 

233.63 

100.58 

1 47  1 

1970,9 

4403.53 

9.06 

187.93 

220.55 

63.06 

17  16  6 

3883.5 

2297,59 

-27.61 

44.96 

233.36 

101.93 

3 9 34 

1697.6 

4240,11 

10.13 

169.47 

227.98 

61.73 

18  27  30 

3640.1 

2042.33 

-30.77 

24.68 

232.47 

105.67 

4 26  53 

1442.3 

4068.14 

12.9  5 

154.75 

226.31 

50.09 

19  19  32 

3468.1 

INJ 


35.86  ECC  1.3221 
2 LAT  INJ  2 LONG 


TOE  -.2154  TRA 
ROE  -.2972  RRA 
FOE  .0159  FRA 
BOE  . 3670  BRA 


.3 202  TC3  .7607 
.1440  RC3  .2763 
.1 341  FC3-2.0426 
.3511  0C3  .8093 


BAU  .2117 
FAU  .04617 
BSP  2626 
FSP  -4  J8 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  842.6  SCR  494.2  SG3 
RRT  ,4594  RRF  -.5389  RTF 


-24.69 

5.37 

-25.69 

6.28 

-28.32 

8.64 


57.67 
181 .19 

36.68 
162.80 

1 6.35 
148. 3J 


ORBIT  DETERMINATION  ACCURACY 


SGB 

SCI 


976.8  R23 
882.3  SG2 


419.2  THA 


156.9 

ST 

307.2  SR 

309.2 

SS 

49.3 

-.7496 

CRT 

.8387  CRS 

.3717 

CST 

.0042 

-.7757 

LSA 

476,8  MSA 

140.3 

SSA 

35.3 

19.70 

eli 

476.6  EL2 

136.6 

ALF 

52.95 

LAUNCH  DATE  FEB  11  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  82.00 
DISTANCE  218.832 


ARRIVAL  CATE  MAT  4 1969 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  27.042 

GAL  -5.31 

AZL  88.99 

HCA  97.16 

SMA 

124.46 

ECC  .20736 

INC  1 .0093 

VI 

30 . 1 7 3 

RP  108.43 

LAP 

1 .00 

LOP  239.26 

VP  37.169 

GAP  -9.43 

A ZP  90.13 

TAL  201.19 

TAP 

298.35 

RCA  98.65 

APO  150.27 

V2 

34 .940 

RC  55 .202  GL  6.29 

PLANETOCENTRIC  CCNIC 

GP  16.97 

ZAl  130.65 

ZAP  22.35 

ETS  315.06 

ZAC  145.06 

ETE 

19.01 

ZAC  120.95 

ETC  147.74 

CLP 

-14.76 

C3  18.738 

VHL 

4.329 

OLA  10.19 

RAL  7.75 

RAO  6567.8 

VEL  11.837 

PTH  2.10 

VHP 

6.830 

CPA  30 . 32 

RAP  35.90 

ECC 

l .3004 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

11  28 

2520.75 

-25.63 

61  .84 

231  .17 

102.47 

1 

53  29 

1920.8 

-23.65 

53.72 

90.00 

1 5 

45  2 

4521 .20 

10.21 

190.10 

226.78 

63.45 

17 

0 23 

3921  .2 

6.57 

103.32 

100.00 

2 

37  51 

2242.12 

-26 . 77 

41.05 

230.87 

103.82 

3 

15  14 

164£ , 1 

-24.60 

32.92 

100.00 

17 

1 19 

4275.07 

11.25 

171.46 

22*6.23 

62.12 

18 

12  34 

3675.1 

7.44 

164.75 

11 0.00 

3 

57  34 

1992. 66 

-29.81 

21.14 

229.90 

107.57 

4 

30  4 7 

1392.7 

-27.11 

12.90 

110.00 

17 

58  6 

4097.29 

13.99 

156.37 

224.63 

58.49 

19 

6 23 

3497.3 

9.72 

J49.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1992  TRA  -.3019  TC3  .8162 

ROE  -.2826  RRA  .1499  RC3  .3372 

FOE  -.0268  FRA  -.1787  FC3-2.3323 

BOE  .3458  BRA  .3370  8C3  .8831 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 


BAU  .2212 
FAU  .05048 
BSP  2721 
FSP  -475 


RL 

147.66  LAL 

.00  LOU 

142.09 

VL 

27.172 

GAL 

-5.36 

RP 

108.47  LAP 

.82  LOP  242,44 

VP 

37.252 

GAP 

-8.67 

RC 

57.109  GL 

5.31  GP 

18.27 

ZAL 

132.22 

ZAP 

25.07 

PLANETOCENTRIC  CONIC 

C3 

18.046  VHL  4 

.240  OLA 

8.71 

RAL 

6.76 

RAO 

6567.7 

LNCH  AZMTH  LNCH 

TIME  L-I 

TIME 

INJ  LAT 

INJ 

LONG 

90.00 
90.00 
100.00 
100.00 
110.00 
11 0.00 


1 19  25 

15  29  11 

2 45  0 

16  46  18 

4 2 53 

17  44  53 


2463.53 

4560.81 

2187.52 

4312.05 

1943.76 

4128.58 


-24.73 

11.41 
-25.83 

12.42 
-28.75 

15.10 


MID-COURSE  EXECUTION  ACCURACY 
SGT  856.5  SGR  515.6  SG3  175.7 
RRT  .5052  RRF  -.5957  RTF  -.7577 
SGB  999.7  R23  -.1045  R13  -.7899 
SGI  907.2  SG2  420.1  THA  21.82 

flight  time  84. oo 

DISTANCE  225.526 


25.07  ETS  318.12  ZAC  144.40  £TE 


VEL  11.808  PTH  2.09  VHP  6.442 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACT 


ST 

291 .3 

SR 

379.1 

SS 

59.4 

CRT 

.8286 

CRS 

-.2197 

CST 

-.5750 

LSA 

459.2 

MSA 

140.5 

SSA 

30.6 

Eli 

458.7 

EL2 

134  .0 

alf 

53.92 

ARRIVAL 

CATE 

MAT 

6 196i 

ECC 

.20079 

INC 

.0330 

VI 

30.173 

RCA 

100.13 

APO 

150.45 

V2 

34.936 

ZAC 

120.57 

ETC 

146.56 

CLP 

-17.46 

OPA 

31  .70 

RAP 

35.90 

ECC 

1 .2970 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

57.89 

192.39 

37.27 

173.58 

17.72 

158.12 


228.97 

225.26 

228.65 

224.74 

227.61 

223.20 


104.26 

63.91 

105.60 

62.59 

109.34 

58.96 


DIFFERENTIAL  CORRECTIONS 


2 0 29 

16  45  12 

3 21  27 

17  58  10 

4 35  17 

18  53  42 


1863.5 

3960.8 

1587.5 
3712.J 

1343.8 

3528.6 


-22.53 

7.81 

-23.43 

8.65 

-25.84 

10.88 


MIO-CCURSE  EXECUTION  ACCURACY 


4 9.91 

185 .56 
29.28 

166.82 

9.75 

151 .56 


ORBIT  DETERMINATION  ACCURACT 


TOE 

-.1806  TRA 

-.2841  TC3  .8665 

BAU 

.2310 

SGT 

867,0  SGR  543.1 

SG3  196.8 

ST 

270.9 

SR 

365 . 4 

SS 

87.9 

ROE 

-.2666  RRA 

.1569  RC3  .4074 

FAU  .05529 

RRT 

.5510  RRF  -.6531 

RTF  -.7659 

CRT 

.8119 

CRS  - 

.5565 

CST 

- -8336 

FOE 

'.0800  FRA 

-.2280  FC3-2.6523 

BSP 

2848 

SGB 

1023.0  R23  -.1180 

R13  -.8058 

LSA 

439.2 

MSA 

141  .3 

SSA 

41  .9 

BOE 

.3220  BRA 

.3246  BC3  .9575 

FSP 

-542 

SGI 

932.1  SG2  421.6 

THA  24.33 

ELI 

435.0 

EL2t 

132.8 

alf 

55.26 

1656 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  II  1 969 


FLIGHT  TIME  66. 00 


ARRIVAL  DATE  MAT  p 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL 

RP  106.51  LAP 

RC  59.010  Gl  4.25  GP 

PLANETOCENTRIC  CONIC 
C3  17.47J  VHL  4.160  DtA 


.00  lOl  J42.09 
.64  LOP  245.62 
19.71 


VL  ?7,2fl7  GAL 
VP  37.324  GAP 
ZAL  133.67  ZAP 


DISTANCE  232.200 

-5.40  AZL  89.35  HCA  103.53  SMA  126.04  ECC  .19502  INC  .6533  V|  30.173 

-7.94  A7P  90.15  TAL  203.46  TAP  306.98  RCA  101.46  APO  150.62  V2  34.923 

26.01  ETS  320.7J  7AE  143.89  ETE  24 .04  7 AC  127.96  ETC  145.42  ClP  -20.31 


7.19  RAL  5.91  RAO  6567.7  VEL  11.784  PTH  2.08  VHP  6.083 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

90.00 

l 27  55 

2407.24 

-23.73 

54.07 

227.05 

105.92 

2 

8 2 

90.00 

15  13  55 

4602.08 

12.63 

194.81 

224.02 

64.45 

16 

30  37 

100.00 

2 52  42 

2133.78 

-24.79 

33.61 

226.70 

107.26 

3 

28  16 

100.00 

16  31  49 

4350.76 

13.62 

175.83 

223.52 

63.13 

17 

44  20 

110,00 

4 8 49 

1895.61 

-27.62 

14.43 

225.61 

110.99 

4 

40  24 

110.00 

17  32  12 

4161 .71 

16.25 

159 .99 

222.03 

59.51 

18 

41  33 

differential  corrections 
TCE  -.1631  TRA  -.2702  TC3  .9024 

ROE  -.2489  RRA  .1650  RC3  .4870 

FOE  -.1429  FRA  -.2795  F03-2.9964 

BDE  .2976  BRA  .3166  BC3  1.0254 

.LAUNCH  DATE  FE0  11  1969 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .2395  SGT  871 .0  SCR  578.0  SG3  219.6 

FAU  .06048  RRT  .5926  RRF  -.7085  RTF  -.7687 

BSP  2931  SG6  1045.3  R23  -.1344  R13  -.8194 

FSP  -614  SGI  955.2  SG2  424,5  THA  27.28 

FLIGHT  TIME  88.00 


DPA  33.15  RAP  35.60  ECC  1.2876 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1807.2 
4002 . 1 

1533.8 

3750.8 
1295.6 
3561  .7 


-21 .32 
9.09 
-22.19 
9.91 
-24.52 
12.09 


46.23 

167.92 

25.77 

169.00 

6.64 

153.36 


ORBIT  DETERMINATION  ACCURACY 


ST 

251  .1 

SR 

348.1 

SS 

125.9 

CRT 

.7881 

CRS 

-.6949 

CST 

-.9151 

LSA 

421  .3 

MSA 

143.4 

SSA 

45.0 

ELI 

408.6 

EL2 

131  .7 

ALF 

56.44 

ARRIVAL  CATE  MAY  10  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.66 

LAL 

.00 

La 

142 

.09 

VL 

27. 

.389 

GAL 

RP 

108 

.55 

LAP 

.45 

LOP 

248 

.60 

VP 

37. 

.388 

GAP 

RC 

60.976 

GL 

3.10 

GP 

21 

.30 

ZAL 

135.00 

ZAP 

DISTANCE  238  .851 

-5.44  AZL  89.53  HCA  106.71  SMA  126.71  ECC  .16997  INC  .4667  VI  30.173 

-7.24  A7P  90.14  TAL  204.50  TAP  311.21  RCA  102.64  APO  150.78  V2  34.911 

31.J7  ETS  322.95  7AE  143.49  ETE  27.02  ZAC  127.12  ETC  144.35  CLP  -23.31 


PLANETOCENTRIC  CONIC 
C3  16.999  VHL  4.123 

LNCH  A7MTH  INCH  TIME 
90.00  1 37  1 

90.00  14  59  13 

100.00  3 1 1 

100.00  16  17  54 

110.00  4 15  22 

1 10.00  *7  20  2 

differential  corrections 

toe  -.1457  TRA  -.2594  TC3  .9251 

RDE  -.2287  RRA  ,1740  RC3  .5772 

FOE  -.2176  FRA  -.3323  FC3-3.3651 

BOE  .2712  BRA  .3123  BC3  1 .0904 


5.63  RAL  5.21  RAO  6567,7  VEL  11.764  PTH  2.06  VHP  5.752  CPA  34.69  RAP 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

2351  .75 

-22.64 

50.36 

225.39 

107.47 

2 16  13 

1751  .7 

-20.04 

4644.86 

13.87 

197.33 

223.04 

65.07 

16  16  38 

4044.9 

10.40 

2080.79 

-23.67 

30.07 

225.02 

108.81 

3 35  42 

1480.8 

-20.69 

4391 .05 

14.85 

178.19 

222.56 

63.76 

17  31  5 

3791  .0 

11 .21 

1848.11 

-26.42 

11.26 

223.88 

112.52 

4 46  10 

1248,1 

-23.14 

4196.49 

17.44 

161 .98 

221.12 

60.13 

18  29  59 

3596.5 

13.34 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .2478  SOT  868.4  SGR  621.7  SG3  244.5 

FAU  .06607  RRT  .6286  RRF  -.7601  RTF  -.7681 

BSP  3007  SG0  1068.0  R23  -.1505  R13  -.8333 

FSP  -692  SGI  977.9  SG2  429-4  THA  30.78 


ORBIT  DETERMINA 
ST  230.9  SR 
CRT  .7530  CRS 
LSA  406.5  MSA 
ELI  377.6  EL2 


35.03  ECC  1 .2798 
2 LONG 
42.66 
190.38 
22.36 
171 .30 
3.64 
155.28 
TION  ACCURACY 

326.4  SS  170.5 
-.7570  CST  -.9395 

146.4  SSA  47.5 
133  .3  ALF  57.57 


LAUNCH  OATE  FEB  11  1969 


FLIGHT  TIME  90.00 


ARRIVAL  CATE  MAY  12  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.66 

LAL 

.00 

La 

1 42 

.09 

VL 

27.479 

GAL 

RP 

108 

.58 

LAP 

.26 

LOP 

251  , 

.98 

VP 

37.443 

GAP 

RC 

63.000 

GL 

1 .87 

GP 

23, 

.06 

ZAL 

136.18 

ZAP 

01  STANCE  245.479 

-5.48  AZL  69.72  HCA  109.89  SMA  12 7.31  ECC  .18557  INC  .2781  VI  3D. 173 
-6.57  A7P  90.09  TAL  205.47  TAP  315.36  RCA  103.68  APO  150,93  V2  34.900 
34.56  ETS  324.96  7AE  143.17  ETE  30.39  7AC  126.01  ETC  1 43.37  CLP  -26.48 


PLANETOCENTRIC  CONIC 
C3  16.608  VHL  4.075  OLA 


4.05  RAL  4.66  RAO  6567.7  VEL  11.747  PTH  2.07  VHP  5.450 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

90.00 

1 

46  46 

2296.83 

-21 .48 

46.76 

22 4 .00 

108.91 

2 25 

3 

90.00 

14 

45  5 

4689.10 

15.13 

199.98 

222.33 

65.77 

16  3 

14 

100.00 

3 

10  0 

2028.34 

-22.40 

26.63 

223.62 

110.24 

3 43 

49 

100.00 

16 

4 32 

4432.83 

16.09 

180.67 

221.87 

64.47 

17  18 

25 

110.00 

4 

22  36 

1801 .12 

-25.16 

8.19 

222.43 

113.94 

4 52 

38 

110.00 

17 

8 25 

4232.81 

18.66 

164.10 

220.47 

60.83 

18  18 

58 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

TOE  -.1283 

TRA 

-.2516 

TC3  .9325 

BAU  .2561 

SGT 

857.9  SGR 

675.9  SG3 

271.1 

ROE  -.2053 

RRA 

.1840 

RC3  .6789 

FAU  .07202 

RRT 

,6566  RRF 

-.8064  RTF  - 

.7636 

FOE  -.3060 

FRA 

-.3859 

FC3-3.7543 

BSP  3090 

SOB 

1092.2  R23 

-.1642  R1 3 - 

.8404 

BOE  .2421 

BRA 

.3117 

BC3  1.1535 

FSP  -777 

SGI 

1001.0  SG2 

436.9  THA 

34.94 

DPA  36.29  RAP 
PC  CST  TIM  INJ 

1696.8 

4089.1 

1428.3 

3832-8 

1201 .1 

3632.8 
ORBIT  DETERMINA 
ST  210.6  SR 
CRT  .7003  CRS 
LSA  397.6  MSA 
ELI  341  .6  El2 


34 .18  ECC  1 .2733 
2 {.AT  INJ  2 LONG 
39.19 


16.70 

11.73 

19.52 

12.52 
21  .71 
14.63 


192.95 

19.08 

173.70 

.74 

157.30 


TION  ACCURACY 

299.5  SS  221 .0 
-.7828  CST  -.9396 

149.6  SSA  49.2 
131 .8  ALF  58.58 


LAUNCH  OATE  F£0  11  1969 


FLIGHT  TIME  92.00 


ARRIVAL  CATE  MAY  14  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.66 

LAL 

.00 

LOL 

142 

.09 

VL 

27.557 

GAL 

RP 

108 

.62 

LAP 

.07 

LOP 

255 

.16 

VP 

37.490 

GAP 

RC 

65.076 

Gl 

.54 

GP 

24 

.98 

ZAL 

137.21 

ZAP 

PLANETOCENTRIC  CONIC 
C3  16.290  VHL  4.036  OLA  2.44  RAL 
LNCH  A7MTH  . LNCH  TIME  L-I  TIME 
90.00  1 57  15  2242.20 

90.00  14  31  29  4734.88 

100.00  3 19  43  1976.16 

100.00  15  51  4 J 4476.16 

1 10.00  4 30  35  1754.39 

1 10.00  16  57  19  4270.69 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1105  TRA  -.2458  TC3  .9261  BAU  .2657 

ROE  -.1776  RRA  .1953  RC3  .7942  FAU  .07833 

FOE  -.4111  FRA  -.4401  FC3-4.1627  BSP  3216 

BOE  .2092  BRA  .3139  0C3  1.2200  FSP  -873 


DISTANCE  252.082 

-5.50  AZL  89.92  HCA  113.06  SMA  127.83 
-5.93  A7P  90.03  TAL  206.35  TAP  319.42 
38.17  ETS  326.82  7AE  142.87  ETE  34.20 


ECC  .18175  INC  .0785  VI  30.173 
RCA  104.60  APO  151.07  V2  34 .689 
ZAC  124.63  ETC  142.52  CLP  -29.86 


,7  VEL  11  .733  PTH  2.07  VHP  5.179  OPA  37.98  RAP  32..99  ICC  J .2681 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-20.23 

43.24 

222.88 

110.25 

2 

34  37 

1642.2 

-17.29 

35.80 

16.39 

202.75 

221 .88 

66.58 

15 

50  24 

4134.9 

13.08 

195.63 

-21 .21 

23.27 

222.48 

111. 57 

3 

52  39 

1376.2 

-18.09 

15.86 

17.35 

183.28 

221.43 

65.27 

17 

6 17 

3876  .2 

13.87 

176.21 

-23.84 

5.21 

221 .25 

115.26 

4 

59  49 

1154.4 

-20.23 

357.92 

19.90 

166.33 

220.08 

61.62 

18 

8 30 

3670.7 

15.96 

159.43 

MIO-CCURSC  EXECUTION  A CCURACY 
SGT  839.9  SGR  742.6  SG3  299.6 
RRT  .6764  RRF  -.8468  RTF  -.7561 
5G6  1121.1  R23  -.1705  R13  -.8660 
SGI  1028.3  562  446.8  THA  39.83 


ORBIT  DETERMINATION  ACCURACY 


ST 

190.0 

SR 

266.1 

SS 

278.0 

CRT 

.6182 

CRS 

-.7035 

CST 

-.9232 

LSA 

398.4 

MSA 

151  .7 

SSA 

49.9 

ELI 

298.7 

El2 

133.1 

ALF 

59.53 

1657 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4 1968-69* 


.AUNCH  DATE  1 

FEB  11  1969 

FLIGHT  TIME  94.00 

ARRIVAL 

CATE 

MAT 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  258.659 

RL  147.66 

LAL  .00 

La  142.09 

VL  27.625 

GAL  -5.53 

AZL  90.13 

HCA  116.24 

SMA 

128.30 

ECC 

.1 7844 

INC 

.1271 

VJ 

30.173 

RP  108.65 

LAP  -.11 

lop  258.33 

VP  37.530 

GAP  -5.32 

AZP  89.94 

TAL  207.14 

TAP 

323,38 

RCA 

105.40 

APO 

151.19 

V2 

34.878 

RC  67.198 

GL  -.88 

GP  27.08 

ZAl  138.07 

ZAP  42.02 

ETS  328.63 

ZAE  142.54 

ETE 

38.47 

ZAC 

122.98 

ETC 

1 4 J .84 

CLP 

-33.45 

PLANETOCENTRIC  CCNIC 

C3  16.034 

VHL  4.004 

CLA  .79 

RAL  4.04 

RAD  6567.6 

VEL  11.723 

PTH  2.07 

VHP 

4.938 

DPA 

39.73 

RAP 

31  .43 

ECC 

1 .2639 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 8 33 

2187.49 

-18.90 

39.77 

222.02 

111.48 

2 

45  0 

1587.5 

- 

1 5 .82 

32.46 

90.00 

14  18  20 

4782.37 

17.65 

205.66 

221,70 

67.49 

15 

38  2 

4182.4 

14.45 

I 98 . 4 5 

100.00 

3 30  16 

1923.92 

-19.87 

19.97 

223 .60 

112.81 

4 

2 20 

1323.9 

- 

16.61 

12.70 

I 00.00 

15  39  18 

4521 .17 

18.61 

186.03 

221 .27 

66.17 

16 

54  40 

3921  .2 

1 5.23 

178.86 

130.00 

4 39  21 

1707.66 

-22.45 

2.29 

220.33 

116.48 

5 

7 49 

1107.7 

- 

18.71 

355.1  5 

110.00 

16  46  42 

4310.19 

21 .17 

168.70 

219.96 

62.51 

17 

58  32 

3710.2 

17.32 

161 .69 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.0966 

TRA 

-.2457 

TC3 

.8954 

BAU 

.2754 

SGT 

810.5 

SGR  821.6 

SG3 

328.4 

ST 

175.2 

SR 

227.1 

SS 

338.3 

ROE 

-.1453 

RRA 

.2066 

RC3 

.9214 

FAU 

.08462 

RRT 

.6815 

RRF  -.8802 

RTF 

-.7380 

CRT 

.4988 

CRS 

-.7571 

CST 

-.8950 

FOE 

-.5290 

FRA 

-.4878 

FC3- 

-4.5690 

BSP 

3314 

SGB 

1154.2 

R23  -.17J7 

R13 

-.8837 

LSA 

413.9 

MSA 

151  .5 

SSA 

49.4 

BCE 

. 1 744 

BRA 

.3210 

0C3 

1 .2848 

FSP 

-967 

SGI 

1058.3 

SG2  460.5 

THA 

45.57 

ELI 

252.1 

El2 

136.8 

alf 

58.89 

LAUNCH  DATE  FEB  1J  1969  FLIGHT  TIME  96.00  ARRIVAL  CA  TE  WAV  1 8 1969 

HELIOCENTRIC  CCNIC  DISTANCE  265.210 

RL  147.66  LAL  .00  La  142.09  VL  27.683  GAL  '5.54  AZL  90.35  MCA  119.41  SNA  228,70  ECC  .17558  INC  .3468  VI  30.173 

RP  108.68  LAP  -.30  LOP  261.50  VP  37.563  GAP  -4.73  AZP  89.83  TAL  207.83  TAP  327.23  RCA  106.10  APO  151.30  VZ  34.867 

RC  69.360  Gl  -2.40  GP  29.36  ZAL  138.75  ZAP  46.08  ETS  330.45  ZA£  142.12  ETE  “43.22  7AC  121.04  ETC  14J.36  CLP  -37.27 

PLANE TOCENTRIC  CONIC 

C3  15.833  VHL  3.979  OLA  -.90  RAl  3.97  RAO  6567.6  VEL  11.714  PTH  2.06  VHP  4.730  DPA  41.54  RAP  29.45  ECC  1 .2606 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

: 

90.00 

2 20  49 

2132.23 

-17.49 

36.33 

221 .42 

112.63 

2 56  21 

1532.2 

-14.27 

29.13 

* 

90.00 

14  5 33 

4831 .89 

18.91 

208.75 

221.78 

68.52 

15  26  4 

4231 .9 

15.83 

201 .43 

100.00 

3 41  44 

1871,19 

-18.44 

16.7  J 

220.99 

113.95 

4 12  56 

1271 .2 

-15.05 

9.56 

100.00 

15  27  18 

4568.17 

19.87 

188.94 

221.37 

67.20 

16  43  26 

3968.2 

16.61 

181 .67 

1 10.00 

4 49  2 

1660.56 

-20.99 

359.41 

219.69 

117.62 

5 16  42 

1060.6 

-17.12 

352.42 

_ 

110.00 

16  36  30 

4351 .56 

22.44 

171 .23 

220.11 

63.51 

17  49  2 

3751  .6 

18.70 

164 .10 

= 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.0857 

tra  - 

.2501 

TC3 

.8418 

BAU 

.2867 

SGT 

770.5 

SGR 

913.9 

SG3 

357.0 

ST 

165.2 

SR 

182.6 

SS 

403.0 

ROE  -.1072 

RRA 

.2178 

RC3 

1 .0610 

FAU 

.09074 

RRT 

.6698 

RRF 

-.9070 

RTF 

-.7080 

CRT 

.3110 

CRS 

-.6806 

CST 

-.8573 

FOE  -.6612 

FRA  - 

.5272 

FC3- 

-4,9618 

BSP 

34  32 

SGB 

1195.4 

R23 

- .1622 

R13 

-.9026 

LSA 

445.6 

MSA 

14&  .8 

SSA 

47.8 

eoe  .1372 

BRA 

.3317 

BC3 

1 .3544 

FSP 

-1062 

SGI 

1096.1 

SG2 

477.0 

THA 

52.18 

eli 

200.4 

EL2 

143.0 

alf 

53.91 

Launch  date 

FEB  11 

1969 

FLIGHT 

TIME 

98.00 

ARRIVAL 

OATE 

MAT 

2D  1969 

HELIOCENTRIC  conic  DISTANCE  271.732 

RL  147.66  LAL  .00  La  142.09  VL  27.733  GAL  -5.55  AZL  90 . 58  HCA  122.58  SNA  129.04  ECC  .17313  INC  .5800  VI  30.173 

RP  108.72  LAP  -.49  LCP  264.67  VP  37.591  GAP  -4.17  AZP  89.69  TAL  208. 4J  TAP  330.98  RCA  106.70  APO  15J.38  V2  34  .858 

RC  71.560  CL  -4.05  GP  3]  .81  ZAL  139.24  ZAP  50.35  ETS  332.35  ZAE  141.53  ETE  48.43  ZAC  118.83  ETC  141 .10  CL P -41.34 

planctocentric  conic 

C3  15.683  vhl  3.960  OLA  -2,65  RAL  4 .07  RAD  6567.6  VEL  11.708  PTH  2 .06  VHP  4.555  DPA  43.37  RAP  27.03  ECC  1.2581 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 34  12 

2075.88 

-15.98 

32.89 

221  AO 

113.69 

3 8 48 

1475.9 

-12.64 

25.80 

- 

90.00 

13  52  59 

4883.95 

20.18 

212.05 

222.15 

69.70 

15  14  23 

4283.9 

37.23 

204 .61 

100.00 

3 54  18 

1817.46 

-16.93 

13.44 

220.65 

115.01 

4 24  36 

1217.5 

-3  3.42* 

6.40 

5 

100.00 

15  15  33 

4617.60 

21.15 

192.06 

221.75 

68.37 

16  32  31 

4p J 7.6 

38.02 

184 .66 

110.00 

4 59  43 

1612.68 

-19.45 

356.55 

219.30 

138.68 

5 26  36 

1012.7 

-15.47 

349.69 

I 

110.00 

16  26  38 

4395.14 

23.74 

173.95 

220.53 

64.65 

17  39  53 

3795.3 

20.13 

166.67 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.0776 

TRA 

-.2573 

TC3  .7673  BAU  .3012 

SGT 

721.7 

SGR  1021.2 

SG3 

385.0 

ST 

159.5 

SR 

136.5 

SS 

473,6 

ROE 

-.0614 

RRA 

.2291 

RC3  1 .2142  FAU  .09658 

RRT 

.6389 

RRF  -.9284 

RTF 

-.6633 

CRT~ 

-.0286 

CRS 

-.4646 

CST 

-.8149 

— 

FDE 

-.8102 

FRA 

-.5585 

FC3-5.33I5  BSP  3621 

SGB 

1250.5 

R23  -.1392 

R13 

-.9225 

LSA 

495.6 

MSA 

144,6 

SSA 

45.0 

... 

BOE 

.0990 

BRA 

.344  5 

SC3  1.4364  FSP  -1160 

SGI 

1149.0 

SC2  493.4 

THA 

59.50 

Eli 

159.7 

El2 

136,3 

alf 

J 74 .82 

LAUNCH  DATE  FEB  11  1969  FLIGHT  TIME  100.00  ARRIVAL  CATE  HA V 22  1969 


HELIOCENTRIC  CCNIC  01 STANCE  278.227 


RL 

147 

.66 

LAL 

.00 

La 

142.09 

VL 

27.774 

GAL 

-5, 

,55 

AZL 

90.83 

HCA 

125,74 

SMA 

129.33 

ECC 

A7102 

INC 

.8303 

VJ 

30, 

173 

RP 

108 

.74 

LAP 

-.67 

LOP 

267.84 

VP 

37,612 

GAP 

-3, 

,63 

AZP 

89.52 

TAL 

208.87 

TAP 

334.62 

RCA 

107.21 

APO 

151 .45 

V2 

34  . 

846 

RC 

73. 

792 

GL 

-5.83 

GP 

34  .41 

ZAL 

139.53 

ZAP 

54, 

,79 

ETS 

334.42 

ZAE 

140.70 

ETE 

54.05 

ZAC 

116.37 

ETC 

14J  .11 

CLP 

-45 

,66 

planetocentric  CCNIC 


C3  15.584 

VHL 

3.948 

M5 

\ 

< 

_l 

a 

RAL  4,35 

RAO  6567. 

6 VEL  11.703  PTH  2.06 

VHP  4.416 

QPA 

45.22 

RAP 

24.12 

ECC 

1 .2565 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

2 

48  54 

2017.79 

-14.36 

29.39 

221.05 

114.67 

3 22 

32 

1 4 J 7 .8 

- 

■10.91 

Z2.4J 

90.00 

13 

40  30 

4939.17 

21  .44 

215.60 

222.81 

71 .05 

15  2 

49 

4339.2 

18.66 

208.04 

100.00 

4 

$ 9 

1762.15 

-15.30 

10.13 

220.58 

115.99 

4 37 

31 

1162.1 

- 

H .69 

3.21 

100.00 

15 

3 56 

4670.04 

22,42 

195.43 

222.43 

69.70 

16  21 

46 

4070.0 

19.46 

187.89 

110.00 

5 

11  36 

1563.53 

-17.82 

353.67 

219.20 

119.67 

5 37 

39 

963.5 

- 

13.74 

346.94 

110.00 

16 

16  59 

4441  .42 

25.06 

176.90 

221 .26 

65.95 

17  31 

0 

3841  .4 

21  .59 

169.46 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.0773 

TRA 

-.2705 

TC3  .6617 

BAU  .3178 

SGT 

663.8  SGR 

1139.2  SG3 

409.3 

ST 

1 63,7 

SR 

109.5 

SS 

545.8 

RDE  -.0083 

RRA 

.2377 

RC3  1.3746 

FAU  .10143 

RRT 

.5713  RRF 

-.9446  RTF  - 

.5850 

CRT 

-.5802 

CRS 

.0845 

CST 

-.7888 

FOE  -.9662 

FRA 

-.5702 

FC3-5.6347 

BSP  3818 

SGB 

1318.5  R23 

-.1084  R13  - 

.94 00 

LSA 

561  .6 

MSA 

140.2 

SSA 

41  .5 

BOE  .0778 

BRA 

.3601 

6C3  1.5256 

FSP  -1243 

SGI 

1215.6  SG2 

510.5  THA 

67.39 

ELI 

179.3 

EL2 

81  .4 

ALF 

152.73 

1658 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  DATE  FEB  II  1969 


FLIGHT  TIME  102.00 


ARRIVAL  CATE  MAT  2 4 1969 


heliocentric  CONIC 
RL  147.66  LAL  .1 
RP  108.77  LAP  -.1 
RC  76.053  CL  -7. 
planetocentric  CONIC 
C3  15.538  VHL  3.9 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


DISTANCE  284.694 


LNCH  TIME 

3 5 13  1957.16  -12.61 

13  27  53  4998.45  22.70 

4 23  32  1704.52  -13.56 

14  52  15  4726.32  23.71 

5 24  51  1512.55  -16.08 

16  725  4491.06  26.39 

differential  corrections 


LOL 

142.09 

VL 

27.808 

GAL 

-5.54 

AZL 

91 

.10 

LOP 

271 .01 

VP 

37.629 

GAP 

-3.12 

AZP 

89 

.31 

GP 

37.15 

ZAL 

139.59 

ZAP 

59.35 

ETS 

336 

.70 

DlA 

-6.37 

RAL 

4.82 

RAO 

6567.6 

VEL 

11 . 

701 

L- 

I TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

ASC 

129.56  ECC  .16922  INC  1.1012  VJ  30.173 

338.14  RCA  107.64  APO  151.49  v2  34  .839 

59.98  ZAC  113.68  ETC  141.39  ClP  -50-25 


PTH  2.06  VHP  4.314 

In j azmth  inj  time 


CPA  47.03  RAP  20.73  ECC  1.2557 
P0  CST  TIM  INJ  2 LAT  INJ  2 LONG 


25.80 

219.49 

6.74 

199.12 

350.75 

180.14 


221 .29 
223.78 
220.81 
223.42 
219.38 
222.31 


115.57 
72.60 

116.90 

71.24 

120.58 
67.45 


3 37  50 


14  51 

4 51 
16  11 

5 50 


17  22  16 


1357.2 

4398.5 

1 104.5 
4J26.3 

912.5 
3891 .1 


-9.06 
20.10 
-9.84 
20.92 
-11 .90 
23.10 


18.92 
21 1 .78 
359.93 
191  .43 
344  . 1 3 
172.53 


TOE  - 

.0849 

TRA 

-.2877 

TC3 

.5279 

BAU 

.3381 

ROE 

.0538 

RRA 

.2431 

RC3 

1 .5396 

FAU 

.10504 

FDE-1 

.1285 

FRA 

-.5618 

FC3- 

-5.8527 

BSP 

4073 

BCE 

.1005 

BRA 

.3767 

0C3 

1 .6276 

FSP 

-1312 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  78.340  OL  -9.86  GP  40.00 

PLANETOCENTRIC  CONIC 
C3  15.552  VHL  3.944  OLA  -8.38 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 23  29  1893.04 

90.00  13  14  52  5062.99 

100.00  4 40  45  1643.73 

100.00  14  40  16  4787.53 

1 10.00  5 39  44  1459.05 

110.00  15  57  46  4544.97 

DIFFERENTIAL  CORRECTIONS 


VL  27.834  GAL 
VP  37.641  GAP 
ZAL  139.42  ZAP 


MIC-COURSE  EXECUTION  ACCURACY 
SOT  604.5  SCR  1267.2  SC3  429.0 
RRT  .4515  RRF  -.9569  RTF  -.4571 
$00  1404.0  R23  -.0718  R13  -.9546 
SCI  1302.2  SC2  524.9  THA  75.42 

FLICHT  TIME  104.00 

DISTANCE  291.133 

-5.52  AZt  91.40  HCA  132.07  SMA  1 
-2.62  AZP  89.06  TAL  209.48  TAP  3 
63.99  ETS  339.26  ZA£  138.07  ETE 


ORBIT  DETERMINATION  ACCURACY 


RAL  5.47 
INJ  LAT 
-10.69 
23.95 
-11 .66 
24.98 
-14.20 
27.75 


RAO  6567.6  VEL  11.702  PTH  2.06  VHP  4.252 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

176.9 

SR 

137.2 

SS 

620.5 

CRT 

-.9335 

CRS 

.6992 

CST 

-.7069 

LSA 

644  .2 

MSA 

136.0 

SS  A 

37.4 

ELI 

220.4 

EL2 

39.5 

ALF 

142.70 

ARRIVAL 

CATE 

MAV 

26  1 96£ 

ECC 

.16769 

INC 

1 .3972 

VI 

30.173 

RCA 

107.99 

APO 

151.53 

V2 

34  .031 

ZAC 

110.81 

ETC 

141.96 

CLP 

-55.09 

CPA 

48.79 

RAP 

16.06 

ECC 

1 .2559 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

22.06 

223.81 

3.23 

203.22 

347.74 

183.75 


221 .86 
225.11 
221 .36 
224.77 
219.88 
223.72 


116.38 
74  .42 
117.72 
73.03 
121 .43 
69.19 


3 55  2 

14  39  15 

5 8 9 

36  0 3 

6 4 3 

17  13  31 


1293.0 

4463.0 
1043.7 
4187.5 

859.1 

3945.0 


-7.06 
21  .58 
-7.86 
22.42 
-9.94 
24.67 


15.26 

215.94 

356.50 
195.36 
341 .23 
375.93 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.1015 

TRA 

-.3069 

TC3 

.3609 

BAU 

.3630 

SCT 

556.3 

SCR 

1405.2 

SG3 

443.3 

ST 

200.3 

SR 

21  7.7 

SS 

698.8 

ROE 

.1272 

RRA 

.2449 

RC3 

1 .7063 

FAU 

.10724 

RRT 

.2587  RRF 

-.9662 

RTF 

-.2585 

CRT 

-.9514 

CRS 

.93  49 

CST 

- .0093 

FOE-1 .2953 

FRA 

-.5352 

FC3- 

-5.9700 

BSP 

4426 

see 

1511.3 

R23 

-.0348 

R13 

-.9657 

LSA 

746.1 

MSA 

134.7 

SSA 

32.0 

0DE 

.1627 

BRA 

.3926 

BC3 

1 .7457 

FSP 

-1370 

SCI 

1413.8 

SC2 

534.1 

THA 

83.17 

Eli 

292.3 

El2 

46.0 

alF 

1 32.49 

LAUNCH  CATE  FE0  11  1969 


FLIGHT  TIME  106.00 


ARRIVAL  cate  mat  20  1969 


HELIOCENTRIC  CONIC 


DISTANCE  297.544 


RL 

147 

.66 

LAL 

.00 

LOL 

142.09 

VL 

27.855 

GAL 

-5.49 

AZL 

91  , 

.72 

HCA 

135, 

.23 

SMA 

129 

.90 

ECC 

.16640 

INC 

1 .7243 

vi 

30. 

173 

RP 

108 

.82 

LAP 

-1  .21 

LOP 

277.34 

VP 

37.649 

GAP 

-2.15 

AZP 

88, 

.70 

TAL 

209, 

.62 

TAP 

344 

.85 

RCA 

108 

.28 

APO 

151  .51 

V2 

34  . 

024 

RC 

80.' 

651 

GL 

-12.18 

GP 

42.93 

ZAL 

138.98 

ZAP 

68.63 

ETS 

342, 

.33 

ZAE 

136, 

.20 

ETE 

72 

.25 

ZAC 

107, 

.81 

ETC 

342.03 

CLP 

-60 

.16 

PLANETOCENTRIC  CONIC 
C3  15.638  VHL  3.955  OLA  -10.54  RAL 


6.34  RAO  6567.6  VEL  1 1 . 706  PTH  2.06  VHP  4.233  CPA  50.45  RAP  12.53  ECC  3.2574 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 44  10 

1024.17 

-8.58 

18.10 

222.80 

117.09 

4 14  34 

1224,2 

-4.00 

11.30 

90.00 

13  1 5 

5134.36 

25.16 

228.68 

226.82 

76.57 

14  26  39 

4534.4 

23.07 

220.64 

100.00 

5 0 16 

1570.67 

-9.57 

359.53 

222.27 

118.45 

5 26  34 

970.7 

-5.70 

352.00 

100.00 

14  27  40 

4055.09 

26.25 

207.84 

226.52 

75.15 

15  40  36 

4255.1 

23.95 

199.00 

110.00 

5 56  36 

1402.24 

-12.16 

344.60 

220.73 

122.20 

6 19  58 

802.2 

-7.02 

330 .19 

110.00 

15  47  49 

4604.29 

29.12 

187.82 

225.54 

71 .25 

17  4 34 

4004  .3 

26.28 

179.79 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1325 

TRA 

-.3292 

TC3 

.1801 

BAU 

.3908 

SCT 

540.9 

SCR 

1543.2 

SG3 

440.9 

ST 

240.9 

SR 

325.6 

ROE  .2104 

RRA 

.2386 

RC3 

1 .8603 

FAU 

.10731 

RRT 

-.0234 

RRF 

-.9731 

RTF 

.0275 

CRT 

-.9393 

CRS 

.9710 

FOE-1 .4517 

FRA 

-.4797 

FC3- 

-5.9405 

BSP 

4811 

SG0 

1635.2 

R23 

-.0016  R1 3 

-.9731 

LSA 

863.5 

MSA 

134.1 

BOE  .2406 

BRA 

.4066 

BC3 

1 .8690 

FSP 

-1395 

SCI 

1543.3 

SC2 

540.7 

THA 

90.53 

Eli 

399.4 

El2 

67.4 

SS  774.8 
CST  -.0502 
SS A 28.4 

67.4  AlF  125.99 


LAUNCH  GATE  FEB  II  1969 


HELIOCENTRIC  CCNIC 


FLIGHT  TIME  108.00 
DISTANCE  303.927 


ARRIVAL  CATE  MAY  30  1969 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  27.069 

GAL  -5.45 

AZL  92.09 

HCA  138.39 

SMA  130.00 

ECC  .16531 

INC 

2.0893 

VI  30.173 

RP  108.84 

LAP 

-1  .39 

LOP  280.50 

VP  37.653 

GAP  -1 .69 

AZP  88.44 

TAL  209.65 

TAP  348.03 

RCA  108.51 

APO 

151 .49 

V2  34.016 

RC  82.981 

CL 

-14.73 

8 

Cl 

o 

7AL  130.25 

ZAP  73.19 

ETS  345.36 

ZAE  133.96 

ETE  78.32 

7 AC  104.74 

ETC 

143.99 

CLP  -65.45 

PLANETOCENTRIC  CONIC 

C3  15.810 

VHL 

3.977 

OLA  -12.86 

RAL  7.43 

RAO  6567.6 

VEL  11.7J3 

PTH  2.06 

VHP  4. 

,259 

OPA  52.00 

RAP 

7.81 

ECC  1 .2603 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

Inj  2 LAT 

INJ  2 LONG 

90.00 

4 

7 56 

1740.93 

-6.23 

13.83 

224.18 

117.68 

4 37 

5 

114B  .9 

-2.47 

7.16 

90.00 

12 

46  3 

5214.76 

26.32 

234,29 

229.00 

79.15 

14  12 

58 

4614  .0 

24.55 

226.07 

100.00 

5 

22  38 

1507.95 

-7.25 

355.56 

223.62 

119.00 

5 47 

46 

900.0 

-3.32 

340.90 

100.00 

14 

U 3 

4930.97 

27.46 

213.15 

228.73 

77.70 

15  36 

14 

4333 .0 

25.49 

204  .91 

110.00 

6 

15  54 

1341  .15 

-9.92 

341.28 

222.00 

122.88 

6 30 

15 

741  .1 

-5.52 

334 .96 

110.00 

15 

37  16 

4670.54 

30.40 

192.50 

227.86 

73.71 

16  55 

7 

4070.5 

27.94 

184 .22 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY  - 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1707 

TRA 

-.3508 

TC3  -.0288 

BAU  .4225 

SCT  579.2  SCR  1682.5  SG3  446.7 

ST  300.0 

SR 

455.6 

SS  851  .8 

ROE  .3068 

RRA 

.2250 

RC3  1.9977 

FAU  .10542 

RRT 

.3309  RRF 

.9783  RTF 

.3360 

CRT  -.9430 

CRS 

.9887 

CST  -.8922 

FOE-1 .5993 

FRA 

-.4051 

FC3-5.7699 

BSP  5209 

SG8  1779.4  R23  . 

.0260  RJ  3 - 

.9781 

LSA  1002.5 

MSA 

134.7 

SSA  24 . 1 

BOE  .3551 

BRA 

.4167 

6C3  1 .99 79 

FSP  -1400 

SCI  1694.7  SG2  542.7  THA  97.25 

ELI  539.4 

El2 

83.9 

ALF  122.82 

1659 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69* 


LAUNCH  CATE  FEB  I l 1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  310.253 


Rl  14  7.66 

LAL 

.00 

LOL  1 42.09 

VL  27.876 

GAL  -5.4J 

AZL  92.50 

HCA 

141  .54 

SMA 

130.06 

ECC  .16441 

INC 

2.5028 

VI 

30.173 

RP  106.86 

LAP 

-1.56 

LOP  283.66 

VP  37.654 

GAP  -1.25 

AZP  80.04 

TAL 

209,57 

TAP 

351  .11 

RCA  108.68 

APO 

15 1 .44 

V2 

34.010 

RC  85.328 

gl 

-17,57 

GP  46.90 

ZAL  137.19 

ZAP  77.59 

ETS  340.96 

ZAE 

131.36 

ETE 

84.19 

ZAC  101  .64 

ETC 

145.41 

CLP 

1 -70.91 

PLANETOCENTRIC  CONIC 

C3  16.121 

VHL 

4.015 

CLA  -15.36 

RAL  8.79 

RAO  6567.6 

VEL  11.726 

PTH 

2.07 

VHP 

4.335 

.OPA  53.42 

RAP 

2.75 

ECC 

1 .2653 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTM 

INj 

1 TIME 

PO  CST  TIM 

IN. 

t 2 LAT 

INJ 

2 LONG 

90.00 

4 

35  47 

1664.98 

-3.55 

9.11 

226.09 

118.11 

5 

3 32 

1065.0 

.24 

2.40 

90.00 

12 

29  0 

5307.35 

27,33 

240.88 

231.70 

82.30 

13 

57  20 

4707.4 

25.99 

232.47 

100.00 

5 

48  43 

1429.65 

-4.64 

351 .21 

225.48 

119.56 

6 

12  33 

029.6 

-.67 

344 ,60 

100,00 

13 

58  45 

5017.91 

28.57 

219.38 

231.49 

80.79 

15 

22  23 

4417.9 

27.00 

210.93 

110.00 

6 

38  14 

1274.53 

-7.44 

337.72 

223.76 

123.46 

6 

59  29 

674.5 

-2.99 

331  .46 

110.00 

15 

25  44 

4745.79 

31  .79 

19 7.97 

230,75 

76,71 

16 

44  49 

4145.0 

29.63 

109.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  -.2460  TRA  -.3707  TC3  -.2556  BAU  .4557  SGT  662.9  SCR  1810.2  SG3  434.2  ST  307.8  SR  599.9  5S  923.1 

ROE  .4143  RRA  .1967  RC3  2.0969  FAU  .10110  RRT  -,5762  RRF  -.9621  RTF  .5642  CRT  -.9560  CRS  .9952  CST  -.9268 

FOE-1.7222  FRA  -.3046  FC3-5.4294  BSP  576)  SG0  1934.6  R23  .0467  R13  -.9611  LSA  1159.0  MSA  136.7  SSA  20.2 

BOE  .4616  BRA  .4206  BC3  2.1144  FSP  -1366  SGj  1656.9  SG2  543.2  THA  103.48  ELI  707.7  EL2  96.4  alF  122.39 

LAUNCH  OATE  FEB  11  1969  FLIGHT  TIME  112.00  ARRIVAL  CATE  JUN  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  316.611 

RL  147.66  LAL  .00  LOL  14 2.09  VL  27.662  gal  -5.35  A7L  92.98  MCA  144.70  SMA  130.09  ECC  .16366  INC  2.9777  VI  30.173 

RP  108.88  LAP  -1.72  LOP  286.83  VP  37.651  GAP  -.83  ATP  87.57  TAL  209.40  TAP  354.09  RCA  108.80  TfPO  151.38  V2  34.804 

RC  87.691  CL  -20.73  GP  51,91  ZAL  135.76  ZAP  81.72  ETS  352.92  ZAC  128. 45  ETE  89.81  ZAC  98.59  ETC  147.07  ClP  -76.50 

planetocentric  CONIC 


C3  16.597 

VHL 

4.074 

CLA  -10.13 

RAL 

10.44 

RAO 

6567.7  VEL  11.747  PTH  2.07 

VHP 

4.466 

DPA 

54.74 

RAP 

357.43 

ECC 

1 .2731 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

1 LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TJM 

IN. 

f 2 LAT 

INJ 

2 LONG 

- 

90.00 

5 

9 14 

1568.59 

-.45 

3.73  228.69  118.31 

5 

35 

23 

968.6 

3.34 

357.10 

- 

90.00 

12 

0 42 

5417.03 

20.08 

240.01  235.00  86.21 

13 

38 

59 

4017,0 

27.26 

240.24 

100.00 

6 

19  40 

1340.86 

-1  .64 

346.32  228.02  119.8 5 

6 

42 

9 

740.9 

2.34 

339.00 

100.00 

13 

40  49 

5120.00 

29.45 

226.84  234.07  84.62 

15 

6 

9 

4520.0 

28.39 

218.19 

r 

11 0.00 

7 

4 31 

1200.77 

-4.65 

333.83  226,15  123.90 

7 

24 

32 

600.8 

-.17 

527.61 

r 

11 0.00 

15 

12  35 

4032.85 

32.96 

204.49  234.33  80.39 

16 

33 

8 

4232.9 

31  .29 

195.67 

= 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3379 

TRA 

-.3848 

TC3  -.4063 

BAU 

.4902 

SGT  040.9  SGR  1925.1  SG3  412.9 

ST 

505.2 

SR 

758.4 

ss 

909.0 

- 

ROE  .5356 

RRA 

.1594 

RC3  2.1550 

FAU 

.0947) 

RRT  -.7338  RRF  -.9851  RTF 

,7393 

CRT 

-.9676 

CRS 

.9979 

CST 

-.9514 

FOE-1 .8209 

FRA 

-.1091 

FC3-4.9402 

BSP 

6317 

SGB  2100.8  R23  .0671  R13  - 

,9831 

LSA 

1338.0 

MSA 

139.7 

SSA 

16.6 

' BOE  .6333 

BRA 

.4165 

BCS  2.2091 

rsp 

-1304 

SGI  2029.7  SG2  541 .0  THA  109.20 

ELI 

904.9 

EL2 

106.9 

AlF 

123.33 

LAUNCH  DATE  FEB  ; 

11  1969 

flight  time  im.oo 

ARRI VAL 

CATE 

JUN 

5 1969 

= 

HELIOCENTRIC  CONIC 

DISTANCE  322.911 

- 

Rl  147.66 

LAL 

.00 

LOL  14 2.09 

VL 

27.801 

gal 

-5.29  A7l  93.53  HCA  147.85 

SMA 

130.09 

ECC 

.16305 

INC 

3.5326 

VI 

30.173 

- 

RP  100.90 

LAP 

-I  .80 

t OP  289.99 

VP 

37,646 

GAP 

-.42  AZP  87.01  TAL  209.12 

TAP 

356.97 

RCA 

100.88 

APO 

151 .30 

V2 

34 .799 

RC  90.065 

Gl 

-24.27 

GP  54.96 

ZAL 

133.92 

ZAP 

85.51  ETS  357.26  ZAE  125,26 

ETE 

95 

.12 

ZAC 

95.60 

ETC 

140.94 

CLP 

-02.17 

PLANETOCENTRIC  CONIC 

C3  17.322  VHL  4.162  CLA  -21.16  RAL  12.43  RAC  6567.7  VEL  1 1 ,777  PTH  2.08  VHP  4.662  CPA  55.97  RAP  351  .88  ECC  1.2851 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

In j TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ  2 LONG 

90.00 

5 

51  4 

1452.82 

3.29 

357.27 

232.23 

118.14 

6 15 

37 

052.8 

7.03 

350.58 

90.00 

11 

42  46 

5552.50 

28.30 

250.71 

238 .96 

91.16 

13  15 

18 

4952.5 

28.16 

250.05 

100.00 

6 

50  4 

1236.56 

1 .89 

340.60 

231.45 

119.84 

7 18 

41 

636.6 

5.85 

334.05 

100.00 

13 

10  27 

5243.99 

29.89 

236.02 

238.97 

89.43 

14  45 

50 

4644  ,0 

29.49 

227.24 

110.00 

7 

36  5 

H J 7 .44 

-1  .40 

329.47 

229.35 

124.16 

7 54 

42 

517.4 

3.03 

323.26 

110.00 

14 

56  56 

4935.87 

33.06 

212.39 

238.74 

84.99 

16  19 

31 

4335.9 

32.79 

203.32 

UFFERE NTIAL 

. CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4603 

TRA 

- . 3886 

TC3  -.7058 

BAU  .5253 

SGT 

1037.2  SCK 

2025.9  SG3 

384.4 

ST  656.9 

SR 

929.7 

SS  1051 .0 

ROE  .6733 

RRA 

.1061 

RC3  2.1558 

FAU  .00664 

RRT 

-.0241  RRF 

-.9874  RTF 

.8291 

CRT  -.9766 

CRS 

.9991 

CST  -.9679 

FOE-1 .8936 

FRA 

-.0671 

FC3-4 . 3303 

BSP  6902 

SGB  2275.9  R23 

.0813  Rl 3 - 

.9844 

LSA  1542.7 

MSA 

142.9 

SSA  13.6 

BCE  .8157 

BRA 

.4028 

0C3  2.2684 

FSP  -1220 

SGI 

2211.4  SC 2 

538.2  THA  114.4 2 

ELI  1132.4 

El2 

115.9 

ALF  125.03 

LAUNCH  CATE  FEB  11  1969  FLIGHT  TIME  116.00  ARRIVAL  CATE  JUN  7 19 69 


HELIOCENTRIC  CONIC  DISTANCE  329.184 


Rl  147.66 

LAL 

.00 

La  142.09 

VL  27.877 

GAL  -5.21 

AZL  94.19 

HCA  150.99 

SMA 

130.05 

ECC  .16257 

INC 

4.1936 

VI  30.173 

RP  108.91 

LAP 

-2.03 

LOP  293.35 

VP  37.639 

GAP  -.04 

AZP  86.33 

TAL  208.76 

TAP 

359.75 

RCA  100.91 

APO 

151 .20 

V2  34.795 

RC  92.449 

CL 

-28 .23 

GP  58.05 

ZAL  131.62 

ZAP  88.00 

ETS  1.96 

ZAE  121.82 

ETE 

100.15 

ZAC  92.71 

ETC 

151 .01 

CLP  -87.09 

planetocentric  conic 

C3  18.419 

VHL 

4.292 

DLA  -24.49 

RAL  14.83 

RAD  6567.7 

VEL  11.024 

PTH  2.09 

VHP 

4.936 

DPA  57.15 

RAP 

346.09 

ECC  J .3031 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

47  45 

1300,02 

8.13 

348.65 

237.10 

117.22 

7 

9 

25 

700.0 

31  .72 

341 .01 

90.00 

li 

5 16 

5733.88 

27.34 

271.88 

243.49 

97.69 

12 

40 

50 

5133.9 

28.12 

263.30 

100.00 

7 

47  56 

1105.73 

6.29 

333.38 

236.19 

119.28 

8 

6 

22 

505.7 

10.15 

326 . 72 

100.00 

12 

47  46 

5403.41 

29.41 

247.84 

243.76 

95.63 

14 

17 

49 

4003.4 

29.87 

239.06 

110.00 

8 

15  7 

1020.46 

2.23 

324.41 

233.67 

124.12 

8 

32 

8 

420.5 

6.69 

318.16 

rT 

110.00 

14 

37  4 

5061 .44 

34.18 

222,18 

244.07 

90.77 

16 

1 

25 

4461 .4 

33.90 

212.94 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6222 

TRA 

-.377 2 

TC3  -.8970 

BAU  .5603 

SGT  1260.6  SGR  2110.4  SG3  i 

350.3 

ST  047.4 

SR 

1 110.4 

SS  1104.0 

ROE  .8307 

RRA 

.037? 

RC3  2.0909 

FAU  .07731 

RRT 

.8771  RRF  - 

.9893  RTF 

.8821 

CRT  -.9832 

CRS 

.9996 

CST  -.9707 

FCE-1.9392 

FRA 

.0541 

FC3-3 .6339 

BSP  7552 

SGB  2458.2  R23 

.0921  Rl 3 - 

.9855 

LSA  1774.9 

MSA 

145.9 

SSA  11.0 

BOE  1.0379 

BRA 

.3791 

BC3  2.2752 

FSP  -1123 

SGI  2399.8  SG2  1 

532.5  THA  119.23 

ELI  1391.3 

EL2 

123.5 

ALF  127.22 

1660 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ) 


LAUNCH  CATE  FEB  11  1969 


HELIOCENTRIC  CONK 


flight  time  na.oo 


ARRIVAL  CATE  JUN  9 1 969 


RL 

147.66 

LAL 

.00 

LOL 

RP 

108.92 

LAP 

-2.18 

LOP 

RC 

94.840 

GL 

-32.66' 

GP 

planetocentric  conic 

C3 

20.091 

VHL 

4.402 

CLA 

VL  2 7.060  CAL 
VP  37.629  GAP 
7AL  125.79  7 A P 


DISTANCE  335. 429 

-5.13  A7L  95.00  MCA  154.13  SMA  129.99  ECC  .16219  INC  4.9997  VJ  30.173 

.34  A7P  85.50  TAl  208.30  TAP  2.43  RCA  108.91  APO  151.08  V2  34.791 

91.75  ETS  7.04  7AE  118.15  ETE  104.95  7AC  89.92  ETC  153.30  ClP  -93.65 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  8 40  52  981.90 

9 35  22  805.03 

9 3 51 


90.00 

100.00 

100.00 

110.00 

110.00 


907.50 
11  55  3 5642.69 

900.72 


RAL  17.74 
INJ  LAT 
17.37 
21  .65 
12.71 
26.57 
6.78 
33.33 

6AU  .5895 
FAU  .06650 
6SP  8084 
FSP  -989 


RAO  6567.8  VEL  11.894  PTH  2.11 
INJ  LONG  INJ  RT  A$C  INJ  A7NTH 


9 6 1 

14  9 23  5222.23 

DIFFERENTIAL  CORRECTIONS 
TCE  -.8362  TRA  -.3431  TC3-1 .0386 
ROE  1.0023  RRA  -.0581  RC3  1.9336 
FOE-1 .9419  FRA  .1818  FC3-2. 8657 
BOE  1.3054  BRA  .3479  BCJ  2.1949 

LAUNCH  CATE  FEB  11  1969 

HELIOCENTRIC  CONIC 

RL  147.66  LAL  . 00  LOL  1 4 2.09  VL  27.856  GAL 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.617  GAP 

RC  97.236  GL  -37.59  GP  64.62  7AL  125.41  7AP 

planetocentric  CONIC 

C3  22.698  VHL  4.764  OLA  -32.11  RAL  21.28 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
74.19  7198  1317.08  21 .26 

105.81  11  25  18  5816.62  21 .27 

74.19  7 19  8 1317.08  21 .26 

105.81  11  25  18  5816.62  21.27 

110.00  10  22  6 724.53  13.27 

110.00  13  21  31  5457.18  29.72 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1217  TRA  -.2751  TC3-1.1079  BAU  .6146 
ROE  1.1978  RRA  -.1766  RC3  1.6954  FAU  .05532 
FDE-1.9159  FRA  .2959  FC3-2.1099  BSP  8642 
BOE  1.6410  BRA  . 3270  0C3  2.0253  FSP  -851 


329.87 
318.66 
322.17 
265 .02 
310.12 
234.64 


245.42 

247.14 

243.18 

240.74 

239.64 

250.27 


112.72 

108.72 
117.28 
104.22 
123.59 

98.09 


VHP  5.308 
INJ  TIME 

8 57  13 

9 40  47 
9 18  59 

13  29  6 

9 21  1 

15  36  26 


CPA  58.32  RAP  340.00  ECC  1.3306 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


301  .9 
205.0 
307.5 
5042.7 
300.7 
4622.2 


20.30 

24.00 

16.27 

28.26 

11.14 

34.08 


322.42 
310. 78 
315.18 
256.63 
311 .75 
225.48 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1502.3  SGR  2157.2  SG3  309.5 
RRT  -.9077  RRF  -.9908  RTF  .9132 
SG0  2628.7  R23  .1025  R13  -.9860 

SGI  2575 . 1 ' SG2  528.0  THA  123.92 

FLIGHT  TIME  120.00 

DISTANCE  341.645 

-5.03  A7L  96.01  HCA  157.27  SMA  129.91 

.70  A7P  84.45  TAL  207.76  TAP  5.02 

94.06  ETS  12.57  7AE  114.23  ETE  109.63 


ORBIT  DETERMINATION  ACCURACY 

ST 

1079.6  SR  j 

1282.6 

SS 

1139.6 

CRT 

-.9874  CRS 

.9999 

CST 

-.9855 

LSA 

2021.6  MSA 

149.9 

55A 

8.7 

ELI 

167 1 .3  EL2 

131  .2 

ALF 

130.03 

ARRIVAL 

CATE 

JUN 

11  3969 

ECC  .16192  INC  6.0111  VI  30.173 
RCA  308.07  APO  150.94  V2  34.788 
7AC  87.20  ETC  155.88  ClP  -99.50 


RAO  6567.9  VEL  12.003  PTH  2.14  VHP  5.813  CPA  59.48  RAP  333.43  ECC  1.3736 


INJ  LONG 
356.40 
275.96 
356.40 

275.96 
308.61 

251 .97 


INJ  RT  ASC 

252.95 

252.96 

252.95 

252.96 
248.47 
256.58 


INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


114.65 

7 

A 1 

5 

717.1 

24.40 

340 .91 

114.64 

13 

2 

15 

5216.6 

24.41 

260 . 4 1 

314.65 

7 

4 ] 

5 

717.1 

24.40 

348 .91 

114.64 

13 

2 

15 

5216.6 

24.41 

260 . 4 1 

121 .79 

10 

34 

10 

124.5 

17.38 

301  .91 

107.72 

14 

52 

28 

4057.2 

31  .85 

243.41 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1757.0  SGR  2178.9  SG3  266.7 
RRT  -.9275  RRF  -.9921  RTF  .9343 
SGB  2799.0  R23  .1099  R13  -.9867 

SGI  2750.2  SG2  520.4  THA  128.42 


ORBIT  DETERMINATION  ACCURACY 
ST  1354.5  SR  1443.3  SS  1159.4 

CRT  -.9903  CRS  1.0000  CST  -.9 900 

LSA  2280.0  MSA  152.8  SSA  6.8 

ELI  1974.5  EL2  137.3  AlF  133.16 


LAUNCH  DATE  FEB  I'l  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  -00  LOL  142.09 

RP  108.94  LAP  -2.45  LOP  302.63 

RC  99.636  GL  -42,98  GP  68.25 

planetocentric  conic 
C3  26.916  VHL  5.188  ClA  -36.31 


flight  time  122.00 


ARRIVAL  CATE  JUN  13  1969 


VL  27.041  GAL 
VP  37.604  GAP 
7AL  121.46  7AP 


DISTANCE  347.830 

-4.92  A7L  97.33  HCA  160.39  SMA  1 29.80  ECC  .16373  INC  7 . 3260  VJ 
1.04  A7P  83.09  TAL  207.13  TAP  7,52  RCA  108.81  APO  350.79  V2 


30 . 1 7 3 
34 .706 


RAL 


95.74  ETS  18.72  7AE  110.02  ETE  114.48  7AC  84 . 50  ETC  158.99  ClP-105.65 
25.60  RAO  6568.1 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

66.26 

6 40  32 

1504.97 

22.45 

11.79 

113.74 

12  30  24 

5712.55 

22.46 

268 . 52 

66.26 

6 40  32 

1504.97 

22.45 

11.79 

113.74 

12  30  24 

5712.55 

22.46 

268.52 

66.26 

6 40  32 

1504.97 

22.45 

11.79 

113.74 

12  30  24 

5712.55 

22.46 

268.52 

VEL  12.170  PTH  2.19  VHP  6.509 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  60.62  RAP  326.12  ECC  1.4430 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


261 .37 
261  .38 

261 .37 

261 .38 
261.37 
261  738 


119.32 

119.31 

119.32 

119.31 

119.32 
119.31 


7 

14 

7 

14 

7 

14 


13  37 
5 36 
13  37 
5 36 
13  37 
5 36 


905.0 

5132.6 
905.0 

5112.6 
905.0 

5112.6 


26.17 
26.19 
26.17 
26.19 
26.3  7 
26.19 


4 ,44 

261  .16 
4 .44 
261  .36 
4 .44 
261  .16 


DIFFERENTIAL  CORRECTIONS 
TOE-1. 5122  TRA  -.1552  TC3-1  .0875 
ROE  1.4156  RRA  -.3240  RC3  1 .3806 
FOE-1 .8610  FRA  . 3937  FC3- 1 .4212 
BOE  2.0714  BRA  .3592  0C3  1.7575 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  108.94  LAP  -2.58  LOP  305.80 
RC  102.038  GL  -40.75  GP  72.25 
planetocentric  CONIC 


59.64 
120.36 
59.64 
120.36 
59.64 
120.36 

differential  corrections 
TOE -2. 0677  TRA  .0532  TC3  -.9681 
ROE  1.6333  RRA  - . 5084  RC3  3 .0007 
FOE-1.7760  FRA  .4770  FC3  -.8453 
BOE  2.6350  BRA  .5112  BC3  1.3924 


BAU  .6324 
FAU  .04419 
BSP  9216 
FSP  -714 


VL  27.023  GAL 
VP  37.589  GAP 
7AL  116.96  7AP 


SGT  2026.8  SGR  2166.4  SG3  223.5 
RRT  -.9413  RRF  -.9932  RTF  .9503 
SGB  2966.7  R23  .1133  R13  -.9878 

SGI  2923.0  SG2  507.1  THA  132.97 

FLIGHT  TIME  124.00 

DISTANCE  353.980 

-4.80  A7L  99.12  HCA  163.50  SMA  129.67 

1.38  ATP  81.25  TAL  206.41  TAP  9.92 

96.74  ETS  25.98  TAE  105.43  ETE  120.04 


ORBIT  DETERMINATION  ACCURACY 


ARRIVAL  CATE 


SS 

1159.7 

CST 

-.9932 

SSA 

5.3 

ALF 

136 

.82 

JUN 

J 5 

1969 

VI 

30. 

173 

V2 

34  . 

784 

VHL  5 . 

,842 

DLA  -40.57 

RAL  30.90 

RAO  6568.3 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

6 37 

7 

1658.52 

22.53 

24.54 

13  24 

6 

5678.05 

22.55 

265.73 

6 37 

7 

1658.52 

22.53 

24.54 

13  24 

6 

5678.05 

22.55 

265.73 

6 37 

7 

1658.52 

22.53 

24.54 

13  24 

6 

5678.05 

22.55 

265.73 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


271.90 

271 .91 

271.90 

271.91 

271.90 

271.91 


124.67 


7 4 45 


124.66  U 58  44 


124.67 


7 4 45 


124.66  14  58  44 


124.67 


7 4 45 


124.66  14  58  44 


MID-COURSE  EXECUTE*  ACCURACY 
BAU  .6353  SGT  2323.0  SGR  2089.0  SG3  181 .0 

FAU  .03332  RRT  -.9512  RRF  -.9938  RTF  .9639 

BSP  9742  SGB  3124.2  R23  .1126  R13  -.9893 

FSP  -577  SGI  3086.3  SG2  485.2  THA  138.19 


7AC  81.74  ETC  163.15  UP-112. 65 

CPA  61.63  RAP  317.65  ECC  1.5617 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3058.5  26.91  17.58 

5078.0  26.93  258.77 

1058.5  26.91  17.58 

5078.0  26.93  258.77 

1058.5  26.93  17.58 

5078.0  26.93  258.77 

ORBIT  DETERMINATION  ACCURACY 
ST  2028.3  SR  1614.3  SS  1135.0 

CRT  -.9937  CRS  .9999  CST  -.9954 

LSA  2825.8  MSA  151.7  SSA  4.0 

ELI  2588.4  EL2  MI  .7  AlF  Ml  .52 


1661 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69* 


LAUNCH  CA TZ  FEB  11  1969 


flight  time  126.00 


ARRIVAL  CATE  JUN  17  1969 


heliocentric  conic 

RL  147.66  LAL  .00  LOL  14?. 09  VL  27.803 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.573 

RC  104.441  GL  -54.66  GP  76.74  7Al  112.00 

PLANETOCENTRIC  CONIC 


CJSTANCE  360.086 

GAL  -4.67  A7L  101.71  MCA  166.60  SMA  129.53  ECC  .16155  JNCI 1.7062  VI  30.173 

GAP  1.69  A7P  78.60  TAl  205.61  TAP  12.20  RCA  108.60  APC  150.45  V2  34.783 

ZAP  97.03  ETS  35.71  7AE  100.30  ETE  127.83  7AC  78.74  ETC  169.85  ClP-122.24 


C3  47.509 

VHl 

6.893 

CLA  -44.55 

RAL  37.36 

RAD  6568. 

.8  VEL  12.995  PTH  2.37 

VHP  8. 

981 

CPA 

62.27 

RAP 

307.52 

ECC  1 .7819 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54  .04 

6 

39  39 

1804.93 

20.81 

36.02 

284.63 

130.33 

7 9 

44 

1204 .9 

25  .85 

29.67 

125.96 

14 

13  4 

5698.43 

20.83 

266.10 

284.64 

130.32 

15  48 

3 

5098.4 

25  ,87 

259.75 

54  .04 

6 

39  39 

1804.93 

20.81 

36.02 

284.63 

130.33 

7 9 

44 

1204.9 

25  .85 

29.67 

125.96 

14 

13  4 

5698,43 

20.83 

266.10 

284.64 

130.32 

15  48 

3 

5098.4 

25  .87 

259.75 

54.04 

6 

39  39 

1804 .93 

20.81 

36.02 

284.63 

130.33 

7 9 

44 

1204.9 

25  .85 

29.67 

125.96 

14 

13  4 

5698.43 

20.83 

266.10 

284.64 

130.32 

15  48 

3 

5098.4 

25  .87 

259.75 

DIFFERENTIAL  CORRECTIONS 

MIC- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCe-2.9110 

TRA 

.4  325 

TC3  -.7573 

8AU  .6115 

SGT 

2683.3  SGR 

1873.2  SG3 

141  .6 

ST 

2424.7 

SR 

3485.0 

SS  1089.5 

ROE  1 . 7606 

RRA 

-.7150 

RC3  .5944 

FAU  .02321 

RRT 

-.9585  RRF 

-.9929  RTF 

.9775 

CRT 

-.9943 

CRS 

.9995 

CST.  - .9972 

FDE-J .6731 

FRA 

.5490 

FC3  -.4229 

BSP  10255 

5GB 

3272.4  R23 

.1044  R13  - 

.9915 

LSA 

3041  .5 

MSA 

143.0 

SSA  2.9 

SCE  3.4020 

BRA 

.8356 

BC3  .9627 

FSP  -451 

SGI 

3242.5  SG2 

442.0  THA  345.48 

Eli 

2640.1 

El2 

135.3 

AlF  J 48 . 58 

LAUNCH  DATE  FEB  11  1969 


FLIGHT  TIME  i2&.DO 


ARRIVAL  CATE  JUN  19  1 969 


heliocentric  ccnic 


DISTANCE  366.128 


RL  147.66 

LAL 

.00 

La  142.09 

VL  27 . 780 

GAL  -4.52 

A7L  105.80 

MCA  169.64 

SMA 

129.37 

ECC  .16150 

I NCI  5 .6000 

VI 

30.1 73 

RP  108.95 

LAP 

-2.81 

LOP  312.12 

VP  37.556 

GAP  1.98 

A2P  74.44 

TAL  204,69 

TAP 

14,34 

RCA  108-47 

APO  150.26 

V2 

34 .783 

RC  106.844  GL  -60.16 
PLANETOCENTRIC  CCNIC 

GP  81.65 

7AL  106.77 

ZAP  96.57 

ETS  52.75 

7AE  94.26 

ETE 

142.80 

7AC  75.18 

ETC  184.11 

CLP 

'-14J  .94 

C3  75.572 

VHL 

8.693 

OLA  -47.65 

RAL  44.96 

RAD  6569.5 

VEL  14.033 

PTH  2.56 

VHP 

31.387 

CPA  62.01 

RAP  295,20 

ECC 

2.2437 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.93 

6 

54  57 

1955.97 

16.61 

46.08 

299.16 

135.33 

7 

27  33 

1356.0 

22.21 

40.44 

130.07 

34 

58  24 

5772.78 

16.63 

268.96 

299.18 

135.32 

16 

34  37 

5172.8 

22.22 

263.31 

49.93 

6 

54  57 

3 955 .97 

16.61 

46.08 

299. 16 

135.33 

7 

27  33 

1356.0 

22.21 

40 .44 

130.07 

14 

58  24 

5772.78 

16.63 

268.96 

299.18 

135.32 

16 

34  37 

5172.8 

22.22 

263.31 

49.93 

6 

54  57 

3955.97 

16.61 

46.08 

299.16 

135.33 

7 

27  33 

1356.0 

22.21 

4Q.44 

130.07 

34 

58  24 

5772.78 

16.63 

268.96 

299.16 

135.32 

36 

34  37 

5172,8 

22.22 

263.3] 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE-4.3061 

TRA 

1 .2072 

TC3 

-.4732 

BAU 

-5229 

SGT 

3182.2 

SGR 

1202.0 

SG3 

106.8 

ST 

2860.2 

SR 

878 .7 

SS 

1036.5 

RDE  1 .2861 

RRA 

-.7876 

RC3 

.2095 

FAU 

.01373 

RRT 

-.9452 

RRF 

-.9773 

RTF 

.9900 

CRT 

-.9899 

CRS 

.9959 

CST 

-.9987 

rDC-1 .5738 

FRA 

.6275 

FC3 

-.1573 

BSP 

10593 

SGB 

3401.7 

R23 

.0879 

R13 

-.9943 

LSA 

3164 . 1 

MSA 

125.1 

SSA 

2.1 

BDE  4.4940 

BRA 

1 .4414 

8C3 

.5175 

FSP 

-336 

SGJ 

3381  .6 

SG2 

369.4 

THA 

160.10 

ELI 

2989.8 

EL2 

119.0 

ALF 

163.06 

JNCH  CATE 

FEB 

11  1969 

flight 

TIME 

330.00 

ARRIVAL 

CATE 

JUN 

21  1969 

HELIOCENTRIC  CCNIC 


DISTANCE  372.051 


RL  147.66 

cal 

.00 

La  142.09 

VL 

27.754 

CAL  -4.34 

A7L  113.18 

MCA  172.60 

SMA 

129.19 

ECC 

.16139 

INC23 . 18] 9 

V] 

30 . 1 7 3 

RP  108.94 

LAP 

-2.91 

LOP  315.28 

VP 

37.538 

GAP  2.24 

A7P  66.99 

TAL  203.63 

TAP 

16.23 

RCA 

108.34 

APO 

I 50.04 

V2 

34.784 

RC  109.246 

GL 

-64.00 

GP  84.01 

7AL 

101  .51 

7AP  95.38 

ETS  96,09 

7AE  86.47 

ETE 

184.09 

ZAC 

70.3] 

ETC 

225.28 

CLP 

153,99 

PLANETOCENTRIC  CONIC 

C3  146,922 

VHL 

12.121 

CLA  -48.66 

ral 

53.02 

RAC  6570.6 

VEL  16,378 

PTH  2.86 

VHP 

15.798 

CPA 

59.66 

RAP 

260. 46 

ECC 

3 .4180 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

48.61 

7 

22  39 

2105 .89 

9.95 

53.49 

314.13 

137.89 

7 

57  44 

1 505.9 

J 5.83 

48.34 

131  .39 

15 

35  4 

612.61 

9.96 

296.30 

314.15 

137.89 

15 

45  17 

12.6 

15.84 

291  .1  5 

48.61 

7 

22  39 

2105.89 

9.95 

53.49 

314.13 

137.89 

7 

57  44 

1505 .9 

15.83 

48 .34 

131 .39 

15 

35  4 

632.61 

9.96 

296.30 

314.15 

137.89 

15 

45  17 

12.6 

15.84 

291 .15 

48.61 

7 

22  39 

2105.89 

9.95 

53.49 

314.13 

137.89 

7 

57  44 

1505.9 

15.83 

48 ,34 

131 .39 

15 

35  4 

612.61 

9.96 

296.30 

314,15 

137.89 

15 

45  17 

12.6 

15.84 

291  .1  5 

DIFFERENTIAL  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-5.3846 

TRA 

2.5456 

TC3 

-.1350 

BAU 

.2678 

SGT 

3147.1 

SGR 

1535.0 

SG3 

79.2 

ST 

2603.3 

SR 

1478 .9 

SS 

1027.1 

RCE-3.1 169 

RRA 

.5986 

RC3 

-.0188 

FAU 

.00411 

RRT 

.9409 

RRF 

.9372 

RTF 

.9991 

CRT 

.9923 

CRS 

-.9913 

CST 

'J  .0000 

FOE-1 .5539 

FRA 

.7612 

FC3 

-.0242 

BSP 

11034 

SGB 

3501  .5 

R23 

-.0720 

R13 

.9965 

LSA 

3161 .1 

MSA 

164  .1 

SSA 

l .5 

BCE  6.2217 

BRA 

2.6150 

8C3 

.1363 

FSP 

-253 

SGI 

3469.6 

SG2 

471  .6 

THA 

25.15 

Eli 

2989.8 

EL2 

159.9 

ALF 

29.50 

INCH  DATE  FEB  : 

11  1969 

flight 

TIME 

132.00 

ARRIVAL 

CATE 

JUN 

23  1969 

HELIOCENTRIC  conic 


DISTANCE  377.667 


Rl  147.66 

LAL 

.00 

La 

142.09 

VL 

27.727 

GAL  -4.09 

A7L  129.49 

MCA  175.28 

SMA 

129.00 

ECC 

.16095 

INC39 • 4863 

VI 

30.1 73 

RP  108.94 

LAP 

-3.00 

LOP 

318.45 

VP 

37.519 

GAP  2.41 

A7P  50.61 

TAL  202.24 

TAP 

17.52 

RCA 

108.24 

APO 

149.77 

V2 

34 .78  5 

RC  111.645 

GL 

-62.59 

GP 

74.79 

2AL 

96.66 

7AP  93.61 

ETS  153.53 

7AE  74.27 

ETE 

239.53 

7AC 

61  .89 

ETC 

282.39 

CLP 

103.90 

PLANETOCENTRIC  CONIC 

C3  392.491 

VHL 

19.811 

DLA 

-44.66 

Ral 

59.10 

RAO  6572.1 

VEL  22.667 

PTH  3.26 

VHP 

25. 

.476 

CPA 

52.13 

RAP 

263.84 

ECC 

7.4594 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LA T 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

t TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.90 

8 

5 49 

2194.74 

2.60 

54.4 0 

326.24 

134.59 

8 

42 

24 

1 594 .7 

8.40 

49.07 

126.10 

15 

40  23 

797.20 

2.82 

306.31 

326.26 

134.59 

15 

53 

40 

197.2 

8.4  J 

300.98 

53.90 

8 

5 49 

2194.74 

2.60 

54.40 

326.24 

134,59 

8 

42 

24 

1594.7 

8.40 

49.07 

126.10 

15 

40  23 

797.20 

2.62 

306.31 

326.26 

134.59 

15 

53 

40 

197.2 

8.4J 

300.98 

53.90 

8 

5 49 

2194.74 

2.60 

54.40 

326.24 

134.59 

8 

42 

24 

1594.7 

8.40 

49.07 

126.10 

15 

40  23 

797.20 

2.82 

306.31 

326.26 

134.59 

15 

53 

40 

197.2 

8.4] 

300-98 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  . 7829 

TRA 

1.7839 

TC3 

-.0138 

BAU 

.7260 

SGT 

761.8  SGR  3408.7  SG3 

60.9 

t 

ST 

314.0 

SR 

2748.6 

SS 

1179.5 

RDE-9.2665 

RRA 

5.0039 

RC3 

.1377 

FAUj 

-.01261 

RRT 

. 3232  RRF 

.9966  RTF  , 

.4000 

CRT 

-.5492 

CRS 

-.9992 

CST 

.5154 

FOE- 1.7887 

FRA 

1 .1458 

FC3 

.0278 

BSP 

10749 

SGB  3492.8  R23  - 

.0665  Rl 3 . 

.9978 

LSA 

2995.6 

MSA 

266.6 

SSA 

.6 

BOE  9.2995 

BRA 

5.3124 

8C3 

.1384 

FSP 

-191 

SGI  3418.0  SG2  7J9.0  THA  85.68 

ELI 

2754.1 

El2 

261  .9 

ALF 

93.62 

1662 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  FEB  11  1969 


LNCH  A7MTH 
9 0.00 
90.00 
100.00 
100.00 
11 0.00 
1 1 0.00 


-27.53 
Tint 
1765.76 
I 3^9  3.51 
1635 .02 
989.48 
1607.66 
5877.64 


HELIOCENTRIC  CONIC 
Rt  147.66  LAL  .00  LOL  1 42 .09 
RP  108.93  LAP  -3.08  LOP  321.61 
RC  114.042  GL  -46.41  GP 
planctocentric  CONK 
C31421.973  VHL  37.709  CLA 
LNCH  TIME  L-I 

10  51  25 
12  40  46 

11  31  53 
14  50  59 
11  40  35 

16  58  46 

DIFFERENT  I Al  CORRECTIONS 
TOE  5.3980  TRA  -.2201  TC3  -.0794 
RC- 10 . 6822  RRA10.1224  RC3  .1985 
FOE -2. 2954  FRA  2.2850  FC3  .0424 
6CE11.9686  8RA10.1248  BC3  .2138 

LAUNCH  CATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  108.93  LAP  -3.16  LOP  324.70 
RC  116.435  GL  59.19  GP  -69.89 
PLANETOCENTRIC  CONIC 
C3  599.27 0 VHL  24.400  CLA  67. J 9 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
26.12  14  29  10  5042.59 

153.00  0 46  32 

26.12  l A 29  10 

153.00  0 46  32 

26.12  14  29  10 

153.00  0 46  32 

DIFFERENTIAL  CORRECTIONS 
TOE- 1 .0262  TRA  1.6039  K3  - .0724 
R0-12.D022  RRA  3.0201  RC3  -.1906 
FOE  2.4016  FRA  -.5006  FC3  .0330 
0OE12.O46O  BRA  3.4196  BC3  -2039 


LAUNCH  DATE  FEB  1 1 1 969 


FLIGHT  TIME  134.00 
CISTANCE  302.113 

VL  27.699  CAL  -3.61  A7l  171.15  HCA  176.80  5MA  128.80 

VP  37.500  CAP  2.25  A7P  8.87  TAL  199.69  TAP  16.57 

51.11  7Al  93.13  7AP  91.82  ETS  372.59  7AE  50.14  ETE  255.79 


ARRIVAL  CATE  JUN  25  1 969 


ECC  .15908  INC81.1447  VI  30.173 
RCA  108.31  APO  149.29  V2  34.707 
7AC  44.46  ETC  310.04  ClP  92.91 


RAL  58.35 
INJ  LAT 
-6.76 
5.50 
-11 .38 
10.11 
-19.29 
17.97 

BAU  4 .0636 
FAU- .06972 
BSP  8897 
FSP  -166 


RAC  6573.2  VEL  39.284  PTH  3.55  VHP  47.736 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


3 4,70 
353.38 
2.73 
326.06 
356.25 
270.00 


326.34 

332.76 

323.89 

335.24 

319.48 

339.71 


117.56 
117.02 
117.83 
1 18.20 
118.79 
119.58 


II  20  51 
13  11  49 

11  59  0 

15  7 29 

12  7 23 

18  36  44 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1016.1  SCR  2807.6  SO 3 53.1 

RRT  -.0036  RRf  .9997  RTF  -.7089 
SGB  2905.9  R23  -.0043  R13  .9964 

SGI  2929.0  SG2  579.7  THA  106.90 

FLIGHT  TIME  136.00 


CPA  31 .18  RAP 
PO  C$T  TIM  INJ 
1165.8 

703.5 
1035.0 

389.5 
1007.7 
5277.6 

ORBIT  CETERMINA 
ST  820.5  SR 
CRT  -.9564  CRS 
LSA  2414.9  MSA 
ELI  1879.6  El2 


248 .12  ECC24 .4021 
2 LAT  INJ  2 LONG 


-3.01 
9.18 
-7.57 
13.81 
1 5 . 30 
21.77 


8 .10 
346 .64 

356 .02 

320.03 
349.41 
271  .81 


TION  ACCURACY 
1705.0  S$  1518.4 
-.9999  C$T  .9520 
231 .9  SSA  .6 

217.4  AlF  115.07 


DISTANCE  392.543 

VL  27.668  GAL  -4.31  A7L  40.35  MCA  104.14  SMA  120.59 

VP  37.480  GAP  3.73  A7P  139.57  TAL  202.65  TAP  26.80 

7AL  95.63  7AP  94.01  ETS  183.77  7AE  72.40  ETE  100.76 


ARRIVAL  cate  JUN  27  J 969 


ECC  .16589  INC49.6455  vi  30.173 
RCA  107.26  APO  149.93  V2  34.790 
7AC  04.90  ETC  64.47  ClP  104.10 


3308.54 

5042.59 

3308.54 

5042.59 

3308.54 


RAL  355.11 
INJ  LAT 
-1  .46 
-1.45 
-1  .46 
-1  .45 
-1  .46 
-1  .45 

BAU  1 .6337 
FAU-. 02340 
BSP  10988 
FSP  -180 


HELIOCENTRIC  CONIC 


RL 

147 

.66 

LAL 

.00 

LOL 

M2. 

.09 

VL 

27.636 

GAL 

RP 

108 

-91 

LAP 

-3.22 

LOP 

327, 

.95 

VP 

37.460 

GAP 

RC 

118. 

823 

GL 

64  .20 

GP 

-79 

.95 

7AL 

98. 

,75 

7AP 

PLANETOCENTRIC 

CONIC 

C3 

218. 

856 

VHL 

14.794 

CLA 

66 

.47 

RAL 

338. 

.14 

RAC 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
26.97  13  23  21  4933.08  -0.11 

153.03  23  33  1 3204.51  -0.11 

26.97  1 3 23  21  4933.08  '0.11 

153.03  23  33  1 3204.51  -0.11 

26.97  13  23  21  4933.08  -0 . H 

153.03  23  33  1 3204.51  -0.11 

DIFFERENTIAL  CORRECTIONS 
TCE  3.3998  TRA  -.6414  TC3  -.0165  BAU  -1193 
RCE-4.7042  RRA  3.2150  RC3  -.0373  FAU  .00231 
FOE  1 .4739  FRA  -.7020  FC3  -.0091  BSP  12216 

BCE  5.8692  BRA  3.2703  BC3  .0408  FSP  -240 

LAUNCH  CATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 

RP  108.90  LAP  -3.27  LOP  331.11 

RC  121 .206  GL  63.06  GP  -77.09 

PLANETOCENTRIC  CONIC 
C3  112.171  VHL  10.591  OLA  63.64 
LNCH  A7MTH  LNCH  TIME  L'J  TIME 
30.29  13  25  51  4003.39 

149.71  23  20  14  3098.59 

30.29  13  25  51  4003.39 

149.71  23  20  14  3098.59 

30.29  13  25  51  4003.39 

149.71  23  20  14  3098.59 

DIFFERENTIAL  CORRECTIONS 
TCE  3.9592  TRA-2.7256  TC3  -.2599 

ROE  .1294  RRA  .5367  RC3  .0067 

FCE  1.3404  FRA  -.7468  FC3  -.1159 

0OE  3.9614  BRA  2.7700  6C3  .2600 


RAO  6572.5  VEL  26.843  PTH  3.39  VHP  29.740 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
244.60  264.51  22.01  15  53  12 

98.12  264.49  22.01  1 41  4* 

244.68  264.51  22.01  15  53  12 

98.12  264.49  22.0 1 1 41  41 

244.68  264.51  22.81  15  53  12 

90.12  264.49  22.01  1 4J  41 

MIC-COURSE  EXECUTION  ACCURACY 

SGT  1059.0  SGR  3476.7  SG3  59.2 
RRT  .7529  RRT  -.9995  RTF  -.7412 
SG6  3634.4  R23  -.0624  R1 3 -.9977 
SGl  3570.5  SG2  670.7  THA  76.59 


FLIGHT  TIME  138.00 
CISTANCE  397.952 

-4.01  a7l  61. 1]  HCA  106.60  SMA  128.37 
3.83  A?P  118.72  TAi  201.00  TAP  27.67 
98.40  ETS  217.77  7AE  86.98  ETE  134.62 


1.3  VEL  18.444  PTH  3.04  VHP  17.615 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
241 .72 
96.08 
241 .72 
96.08 
241 .72 
96.08 


CPA  -70.53  RAP 
PO  CST  TIM  INJ 
4442.6 

2708.5 

4442.6 

2708 . 5 

4442.6 
2708.5 


153.26  ECCIO .8625 
2 LAT  INJ  2 LONG 


8.83 

8.82 

-8.83 

8.82 

'0.03 

-0.82 


241 .97 
95 .40 
241 .97 
95 .40 
241 .97 

95.40 


ORBIT  DETERMINATION  ACCURACY 


23.70 

23.70 

23.78 

23.70 

23.78 

23.78 


14  45  34 
24  26  26 
14  45  34 
24  26  26 
14  45  34 
24  26  26 


244.59 

244.58 

244.59 
244.50 
244 .59 
244.50 

MIC-CCURSE  EXECUTION  accuracy 
SGT  1457.1  SGR  3629.3  SG3  76.8 

RRT  -.6272  RRF  -.9851  RTF  .9083 
SOB  3910.9  R23  -.0966  R13  -.9944 
SGl  3833.3  SG2  775.1  THA  109.19 

flight  time  ho. 00 


DISTANCE  403.745 

VL  27.603  GAL  -3.77  A7L  69.95  HCA  189.59  SMA  128.15 
VP  37.439  GAP  4.04  A7P  109.79  TAl  199.64  TAP  29.23 
7AL  101.63  7AP  102.66  ETS  279.97  7AE  95.68  ETE  196.34 


5T  377.1 

SR 

2862.0 

SS 

I 4 70 . 5 

CRT  .7727 

CRS 

1 .0000 

CST 

.7695 

LSA  3230.9 

MSA 

238  .8 

SSA 

1 .3 

ELI  2876.9 

El2 

238.2 

ALF 

04.15 

ARRIVAL 

CATE 

jUN 

29  1969 

ECC  .16536 

INC?0 .0086 

VI 

30  . J 7 3 

RCA  107.15 

APO 

149. 60 

V2 

34 . 794 

7AC  95.42 

ETC 

99.91 

ClP 

146.77 

CPA  -74.86 

RAP 

06 .44 

ECC 

4 . 60  J 0 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4333.1 

15.42 

238  .80 

2604 . 5 

15.4! 

93.16 

4333.1 

•15.42 

238  .80 

2604 .5 

■15.41 

93.16 

4333.1 

15 .42 

238  .80 

2604.5 

•15.41 

93.16 

ORBIT  CETERMINATION  ACCURACY 

ST  1329.9 

SR 

2075 .7 

SS 

922 . 0 

CRT  -.9471 

CRS 

.9923 

CST 

- .9795 

LSA  2606.9 

MSA 

364  .4 

SSA 

I .7 

ELI  2430.3 

El2 

363.4 

ALF 

122.05 

arrival  cate  JUL  1 1969 


ECC  .16557  INC20.0475  VI  30.173 
RCA  106.93  APO  149.36  V2  34.790 
7AC  100.98  ETC  162.62  ClP- 168 .84 


RAL  336.85 
INJ  LAT 
-15.08 
-15.07 
-15.08 
-15.07 
-15.08 
-15.07 

BAU  . 3899 
FAU  .01502 
BSP  12726 
FSP  -336 


RAO  6570.1  VEL  15.281  PTH  2.74  VHP  12.407 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
236.23  239.19  27.38  14  45  54 

94.33  239.17  27.38  24  11  52 

236.23  239.19  27.38  H 45  54 

94.33  239.17  27.38  24  11  52 

236.23  239.19  27.38  14  45  54 

94.33  239.17  27.30  24  11  52 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3989.0  SGR  657.8  SG3  102.7 
RRT  -.7733  RRf  -.7002  RTF  .9927 
SG6  4043.7  R23  -.1195  R1 3 -.9912 
SGl  4022.5  SG2  413.7  THA  17 2.66 


CPA  -67.08  RAP 
PO  CST  TIM  INJ 
4203.4 

2490.6 
4203.4 

2498.6 
4203.4 
2498.6 

ORBIT  CETERMINA 
2362.3  SR 
.0926  CRS 
LSA  2503.4  M5A 
ELI  2362.4  EL2 


65.46  ECC  2.8461 
2 lAT  INJ  2 LONG 
232.69 


22.H 

22.13 

22.14 
22.1  3 
22.14 
22 . 1 3 


90.79 
232-69 
90.79 
232.69 
90 . 79 


ST 

CRT 


TION  ACCURACY 

208.3  SS  830.6 
.0174  CST  -.9972 
215.8  SSA  2.0 

207.4  AlF  179.53 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69. 


LAUNCH  CATC  FE8  J ] 1969 

heliocentric  conic 


flight  time  i42.oo 


ARRIVAL  CATC  JUL  3 1969 


RL 

147.66 

LAL 

.00 

LOL 

142.09 

VL 

RP 

100.89 

LAP 

-3.32 

LOP 

334.28 

VP 

RC 

123.581 

CL 

60.25 

GP 

-70.90 

TAL 

PLANETOCENTRIC  CONIC 

C3 

70.448 

VHL 

8.393 

OLA 

60.60 

RAL 

OISTANCE  409.649 

27.569  GAL  -3.55  A7L  74.64  HCA  192.63  SMA  127. 91  ECC  .36606  INC15.3572 

37.419  GAP  4.28  A7P  105.00  TAL  190.36  TAP  30.99  RCA  106.67  APO  149. 36 

103.97  7AP  107.22  ETS  299.28  7AE  102.13  ETC  214.58  7AC  104.76  ETC  181.93  Clp-154.81 


VI  30.173 
V2  34.803 


LNCH  A7MTH  LNCH  TIME 


L-I  TIME 

4686.79 

3009.07 

4686.79 

3009.07 

4686.79 

3009.07 


33.56  13  45  39 

146.44  23  24  15 

33.56  13  45  39 

146.44  23  24  15 

33.56  13  45  39 

U6.44  23  24  15 

differential  corrections 

TOE  3.0371  TRA-2.3771  TC3  -.6056 

ROE  1.0345  RRA  -.2919  RC3  -.1446 

FOE  1.4072  FRA  -.7832  FC3  -.3118 

80E  3.2085  BRA  2.3950  BC3  .6226 

LAUNCH  DATE  FE8  11  1969 

HELIOCENTRIC  CCNIC 
RL  147.66  LAL  .00  LOL  142.09 

RP  108.87  LAP  -3.35  LOP  337.45 

RC  125.948  CL  57.04  GP  -64.67 

PLANE TOCENTRIC  CONIC 
C3  50.055  VHL  7.075  OLA  58.35 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


rw  LAT 

-20.72 

-20.71 

-20.72 

-20.71 

-20.72 

-20.71 

6AU  .5864 
FAU  .02537 
BSP  13168 
FSP  -446 


RAO  6569^4 
" INJ  LONG 
230.24 
92.19 
230.24 
92.19 
230.24 
92.19 


VEL  13.849  PTH  2.53  VHP  9.747 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


237.68 

237.67 

237.68 

237.67 

237.68 
237.67 


31 .35 
31.35 
31.35 
31.35 
31.35 
_3l .35 


OPA  -61 .40  RAP  55 .24 
PO  CST  TIM  INJ  2 LAT 


36.59  14  9 21  4589. J8 

143.41  23  32  30  29*0.26 

36.59  14  9 21  4589.18 

143.4J  23  32  30  2940.26 

36.59  14  9 21  4589.18 

143.41  23  32  30  2940.26 

DIFFERENTIAL  CORRECTIONS 
TOE  2.2712  TRA-2.3792  TC3-J .2358 
ROE  .9040  RRA  -.5908  RC3  -.4474 
FOE  1.2781  FRA-1 .0370  FC3  -.7901 
80E  2.4445  BRA  2.4514  0C3  1.3143 


VL  27.534 
VP  37.398 
TAL  105.78 

RAL  343.84 
INJ  LAT 
-24 .83 
-24.82 
-24.83 
-24.82 
-24.83 
-24 .82 

0AU  .8795 
FAU  .04568 
6SP  22071 
rSP  -1050 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4056.0  SGR  851.6  SG3  134.0 

RRT  .8906  RRF  .9507  RTF  .9839 

SGfl  4J44. 4 R23  .1466  R13  .9866 

SCI  4126.9  SG2  380.7  THA  10.68 

FLIGHT  TIME  144.00 

01 STANCE  415.554 


15  3 46 
24  14  24 
15  3 46 
24  14  24 
15  3 46 
24  14  24 


ECC  2.1594 
INJ  2 LONG 
225.98 

87.93 
225.90 

07.93 
225.90 

07.93 


4086.8  -27.49 

2409.1  -27.40 

4086.0  -27.49 

2409.1  -27.48 

4006.8  -27.49 

2409.1  -27. 48 

ORBIT  DETERMINATION  ACCURACY 
ST  2302.2  SR  716.0  SS  055.3 

CRT  .9610  CRS  -.9875  CST  -.9929 

ISA  2550.3  MSA  203.0  SSA  2.6 

ELI  2403.8  EL2  188.0  ALF  16.70 

ARRIVAL  DATE  JUL  5 1969 


GAL  -3,34 

ATL  77.53  HCA 

195.71 

SMA 

127.68 

ECC  .16679 

INC12.4724 

GAP  4.54 

ATP  102.02 

TAL 

197.13 

TAP 

32.04 

RCA  106.38 

APO  148.97 

TAP  111.88 

ETS  305.08  TA£ 

107.33 

ETE 

218.70 

TAC  107.73 

ETC  107.30 

RAO  6568.8 

VEL  13.093 

PTH 

2.39 

VHP 

8.217 

OPA  -55.50 

RAP  40.94 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

224.31 

237.28 

35.33 

15  25  50 

3989.2 

-31 .26 

90.01 

237,27 

35.32 

24 

21  30 

2340.3 

-31 .25 

224.31 

237.28 

35.33 

15 

25  50 

5989.2 

-31 .26 

90.01 

237.27 

35.32 

24 

21  30 

2540.5 

-31 .25 

224.31 

237.28 

35.33 

15 

25  50 

5989.2 

-31 .26 

90.01 

237.27 

35.32 

24 

21  30 

2540.5 

-31 .25 

VI 


30.173 

34.000 

'150.61 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4463.3  SGR  1329.6  SG3  190.9 

RRT  .9775  RRF  .9954  RTF  .9871 

SGB  4657.1  R23  .1283  R13  .9894 

SGI  4649.3  SG2  269.3  THA  16.29 


ECC  1 .8230 
INJ  2 LONG 
219.32 

85.03 
219.32 

05.03 
219.32 

05.03 

ORBIT  DETERMINATION  ACCURACY 
ST  2J44.6  SR  701.0  5S  010-4 

CRT  .9835  CRS  -.9970  CST  -.9945 

LSA  2417,7  MSA  147.8  SSA  3.4 

ELI  2276.7  EL2  133.1  AtF  19.79 


LAUNCH  DATE  FEB  11  1969 


HELIOCENTRIC  CONIC 


flight  time  146.00 
OISTANCE  421.547 


ARRIVAL  DATE  JUL  7 1969 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  27.490 

GAL  -3.11 

ATl  79.40 

HCA 

198.82 

SMA 

127.43 

RP  100.05 

LAP 

-3.38 

LOP  340.62 

VP  37.377 

GAP  4.70 

ATP  99.97 

TAL 

195.80 

TAP 

34.62 

RC  128.306  CL  53.89 
PLANETOCENTRIC  CCNIC 

GP  -50.92 

TAL  106.97 

TAP  116.40 

ETS  307.61 

zae 

111.63 

ETE 

219.08 

C3  38.488 

VHL 

6.204 

OLA  56.16 

RAL  340.04 

RAO  6560.5 

VEL  12.643 

PTH 

2.30 

VHP 

7.272 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

39.24 

14 

33  12 

4508.96 

-27.72 

216.01 

237.43 

30.98 

15 

48  21 

140.76 

23 

42  9 

2880.34 

-27.71 

87.95 

237.41 

30.98 

24 

30  18 

39.24 

14 

33  12 

4508.96 

-27.72 

218.81 

237.43 

38.98 

15 

48  21 

140.76 

23 

42  9 

2888 . 34 

-27.71 

07.95 

237.41 

30.98 

24 

30  18 

39.24 

14 

33  12 

4508.96 

-27.7 2 

218.81 

237.43 

38.98 

15 

40  21 

140.76 

23 

42  9 

2888.34 

-27.71 

87,95 

237.41 

38.98 

24 

30  18 

.16753  INCJ0.5101 


VI  30.3  73 
V2  34.015 


OPA  -49.92  RAP  44.07  ECC  1.6334 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 
toe  2.3031  TRA-1,8308  TC3-1 .3876 
ROE  .9807  RRA  -.3398  RC 3 -.3993 
FOE  1.6038  FRA  -.7575  FC3  -.9489 
BOE  2.5770  BRA  1.8621  6C3  1.4439 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONK 
RL  147.66  LAL  .00  LOL  142.09 

RP  108.83  LAP  -3.39  LCP  343.80 

RC  130.653  Gl  50.89  GP  -53.65 

PLANETOCENTRIC  CONIC 
C3  31.266  VHL  5.592  OLA  54 .21 

LNCH  ATM TH  LNCH  TIME  L-I  TIME 


BAU  .7430 
FAU  .04219 
BSP  1 3278 
FSP  -638 


MIO-COURSE  EXECUTION  ACCURACY 


5909.0 
2288.5 
5 909.0 

2286. 3 
5909.0 

2288 . 3 


-33.81 

-33.79 

-33.81 

-33.79 

-33.01 

-33.79 


213.18 

02.32 
213.18 

82.32 
213.18 

02.32 


ORBIT  DETERMINATION  ACCURACY 


41 .63  14  56  20  4442.39 

138.37  23  51  50  2850.03 

41.63  14  56  20  4442.39 

158.5  7 2 3 51  50  2850.03 

41  .63  14  56  20  4442.39 

138.37  23  51  50^  2850.03 

differential  corrections 

TOE  2.2510  TRA-1.6578  TC3-J .8326 
ROE  .8650  RRA  -.2814  RC 3 -.4879 
FOE  1.6454  FRA  -.7081  FC3-1 .3620 
BOE  2.3928  BRA  1.6816  0C3  1 .0965 


VL  27.461 
VP  37.357 
7AL  107.69 

RAL  352.16 
INJ  LAT 
-29.68 
-29.67 
-29.68 
-29.67 
-29.68 
-29.67 

BAU  . 7927 
PAU  . 04919 
BSP  13722 
FSP  -744 


SGT  4126.3  SGR  1176. I SG3 

196.2 

ST 

2382.5 

SR 

921  .4 

SS 

960.5 

RRT  .9390  RRF  .9856  RTF 

.9711 

CRT 

.9785 

CRS 

-.99 79 

CST 

-.9898 

SGB  4290.7  R23  .1902  R13 

.9761 

LSA 

2721  .2 

MSA 

206.3 

S5A 

4.0 

SGI  4272.9  SG2  390,5  THA 

15.11 

ELI 

2548.3 

EL2 

177.0 

AtF 

20.83 

FLIGHT  TIME  140.00 

ARRIVAL 

CATE 

JUL 

9 1969 

OISTANCE  427.502 

GAL 

-2.88  ATL  80.90  HCA  201.95 

SMA  j 

127.19 

ECC 

.16046 

INC 

9.1021 

VI 

30.173 

GAP 

5.04  ATP  98.45  TAL  19 4.49 

TAP 

36.44 

RCA 

105.76 

APO 

140.61 

V2 

34 .021 

TAP 

120.74  ETS  308.98  TAE  115.19 

ETE  217.94 

TAC 

112.55 

ETC 

109.50 

clp- 

'149.57 

RAO 

6568.2  VEL  12.355  PTH  2.23 

VHP 

6.667 

OPA 

-44.71 

RAP 

42.10 

ECC 

1 .5146 

INJ 

LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

06.16 

213.76 
86.16 

213.76 
86.16 


237.90 

237.89 

237.90 

237.89 

237.90 
237.89 


42.32 

42.31 

42.32 

42.31 

42.32 
42.31 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4226.4  SGR  1151.6  SG3  223.7 

RRT  .9402  RRF  .9851  RTF  .9669 

SGB  4380.5  R23  .2014  R13  .9717 

SGI  4364.0  SG2  379.9  THA  J4.40 


16  10  22 
24  39  20 
16  10  22 
24  39  20 
16  10  22 
24  39  20 


3842.4  -35.44  207.58 

2250.0  -35.42  79.97 

3042.4  -35.44  207.50 

2250.0  -35.42  79.97 

3042.4  -35.44  207.50 

2250.0  -35.42  79.97 

ORBIT  DETERMINATION  ACCURACY 
ST  2447.2  SR  898.7  SS  995.0 
CRT  .980 3 CRS  -.9986  CST  -.989? 
LSA  2703.1  MSA  202.6  SSA  4.9 
ELI  2601.7  EL2  367.0  ALF  19.08 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ■ 


LAUNCH  DATE  FEB  II  1969 

HELIOCENTRIC  CONIC 
RL  147,66  LAL  .DO  LOL  M2.09 

RP  100.80  LAP  -3.39  LOP  346.97 

RC  132.989  Gl  48.00  GP  -40,90 

plane tocentric  conic 
C3  26.410  VHL  5.139  CLA  52.50 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
43.74  15  18  31  4386.59 

136.26  0 5 33  2821.50 

43.74  15  18  31  4306.59 

136.26  0 5 33  2821 .50 

43,. 74  15  18  31  4386.59 

136.26  0 5 33  2821.50 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1320  TRA-1 .5013  TC3-2.2853 
ROE  .7630  RRA  -.2198  RC3  -.5417 

FOE  1.6573  FRA  -.6253  FC3-1.7013 

BOE  2.2644  BRA  1.5173  BC3  2.3406 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 

RP  108.70  LAP  -3.39  LOP  350.15 

RC  135.313  GL  45.47  GP  -44.66 

planetocentric  CONIC 
C3  22.964  VHL  4.792  OLA  51 .03 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

45.60  15  39  53  4339.24 

134.40  0 15  32  2800.13 

45.60  15  39  53  4339.24 

134.40  0 15  32  2800.13 

45.60  15  39  53  4339.24 

134.40  0 15  32  2800.13 

DIFFERENTIAL  corrections 
TOE  2.0603  TRA-1. 3570  TC3-2.7440 
ROE  .6762  RRA  -.1664  RC3  -.5699 

FOE  1.6382  FRA  -.5236  FC3-2.1046 

BOE  2.1684  BRA  1.3671  BC3  2.0033 


flight  time  150.00 


ARRIVAL  cate  JUL  11  1969 


OISTANCE  433.453  _ 

VL  27.423  GAL  '2.65  A7L  81.90  HCA  205.09  SMA  126.94  ICC  .16950  INC  8.0243  VI  30.173 

VP  37.336  GAP  5.29  A7P  97.28  TAL  193.16  TAP  38.25  RCA  105.42  APO  140.45  V2  34.829 

7AL  107.95  7AP  124.01  ET5  309.93  7A£  110.10  ETE  216. 14,  7AC  114.63  ETC  109.34  ClP-150.26 


RAL  356.16 
INJ  LAT 
-31 .02 
-31 .00 
-31 .02 
-31.00 
-31 .02 
-31.00 

BAU  .8292 
FAU  .05434 
BSP  1 3993 
FSP  -820 


RAD  6568. 
INJ  LONG 
209.24 
84.63 
209.24 
84.63 
209.24 
84.63 
MID- 
SGT 
RRT 
SG6 
SGI 


I VEL  12.157  PTH  2.18  VHP  6.276 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

238.71  45.25  16  31  37 

238.70  45.25  0 52  35 

238.71  45.25  16  31  37 

238.70  45.25  0 52  35 

230.71  45.25  16  31  37 

230.70  45.25  0 52  35 

COURSE  EXECUTION  ACCURACY 

4327.6  SGR  1093.6  SG3  245.6 
.9376  RRF  .9821  RTF  .9628 

4463.7  R23  .2093  R13  .9671 

4448.3  SG2  370.0  THA  13.42 


27.305  GAL 
37.316  GAP 


FLIGHT  TIME  152.00 
OISTANCE  439.398 

-2.40  A7L  02.83  HCA  208.24  SMA  126.60 
5.55  A7P  96.33  TAL  191.00  TAP  40.04 


DPA  -39.91  RAP  40.27  ECC  1.4346 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3706.6  -36.46  202.60 

2221.5  -36.45  77.99 

3706.6  -36,46  202.60 

2221-5  -36.45  77.99 

3706.6  -36.46  202.60 

2221.5  -36.45  77.99 

ORBIT  DETERMINATION  ACCOR ACT 
$T  2517.0  SR  859.4  SS  1019.5 

CRT  .9814  CRS  -.9990  CST  -.9888 

LSA  2041.4  MSA  J99.4  5SA  5.8 

ELI  2655.1  EL2  156.4  ALF  18.59 

ARRIVAL  DATE  JUL  13  1969 


ZAL  107.00  ZAP  128.57  ETS  310.69  ZAE  120.46  ETE  214.06 


ECC  .17067  INC  7.1723  VI  30.173 
RCA  105.06  APO  140.30  V2  34.637 
7AC  116.6 0 ETC  108.93  ClP-151.24 


RAL  .09 
INJ  LAT 
-31 .91 
-31.90 
-31 .91 
-31 .90 
-31.91 
-31.90 

BAU  .8606 
FAU  .05795 
BSP  14270 
FSP  -070 


RAD  6567.9 

VEL  12.014 

PTH  2.14 

VHP 

6.024 

DPA  -35.50 

RAP  39.14 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

205.23 

239.06 

47.01 

16 

52  1 2 

3739.2 

-37.07 

03.37 

239.84 

47.00 

1 

2 12 

2200.1 

-37.06 

205.23 

239.86 

47.01 

16 

52  12 

3739.2 

-37.07 

83.37 

239.84 

47.00 

1 

2 12 

2200.1 

-37.06 

205.23 

239.66 

47.01 

16 

52  12 

3739.2 

-37.07 

83.37 

239.64 

47.00 

1 

2 12 

2200.1 

-37.06 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4432.0  SGR  1025.7  SG3  262.2 

RRT  .9337  RRT  .9772  RTF  .9591 

SGB  4549.2  R23  -2110  *13  -9629 

SGI  4535.0  SG2  350.9  THA  12-27 


198.22 

76.36 

198.22 

76.36 

198.22 

76.36 
RACY 

ST  2503.3  SR  014.2  SS  1031.8 

CRT  .9824  CRS  -.9993  CST  -.9883 

LSA  2091.8  MSA  195.6  SSA  6.9 

ELI  2704.6  EL2  145.2  AlF  17.26 


LAUNCH  DATE  FEB  11  1969 

heliocentric  conic 
RL  147.66  LAL  .00  LOL  142.09 
RP  106.75  LAP  -3.37  LOP  353.32 


VL  27.347  GAL 
VP  37.295  GAP 


FLIGHT  TIME  154.00 
OISTANCE  445.333 

-2.14  A7L  83.52  MCA  211.39  SMA  126.43 
5.80  A7P  95.54  TAL  190.42  TAP  4J .82 


RC  137.625  GL  43.03  GP  -40.09  ZAL  107,27  ZAP  132.03  ETS  311.34  ZAE  122.35  ETE  211.90 
PLANETOCENTRIC  CONIC  „ 

C3  20.419  VHL  4.519  OLA  49,75  RAL  3.90  RAO  6567.8  VEL  11.908  PTH  2.12  VHP  5.070 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

47.22 

16  0 33 

4298.75 

-32.51 

201.69 

132.78 

0 25  52 

2783.93 

-32.50 

82.33 

47.22 

16  0 33 

4298.75 

-32.51 

201.69 

132.78 

0 25  52 

2783.93 

-32.50 

82.33 

47.22 

16  0 33 

4298.75 

-32.51 

201 .69 

132.78 

0 25  52 

2703.93 

-32.50 

82.33 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0064  TRA-1. 2165  TC3-3.2060  BAU  .0893 
ROE  .6043  RRA  -.1217  RC3  -.5702  FAU  .06010 
FOE  1.5956  FRA  -.4096  FC3-2.5514  BSP  14576 

BOE  2.0954  BRA  1 .2245  0C3  3.2570  FSP  -919 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09  VL 

RP  108.72  LAP  -3.34  LOP  356.50  VP 


241 .33 

241 .32 

241.33 

241.32 

241.33 
241.32 


SGT  4536.9  SGR 
RRT  .9205  RRT 
SGB  4636.9  R23 
SGI  4623.0  SG2 


50 .02 

50.01 

50.02 

50.01 

50.02 
50.01 

JTION  ACCUf 
957.7  SG3 
.9704  RTF 
.2093  R13 
349.0  THA 


17  12  12 
1 12  16 
17  12  12 
1 12  16 
17  12  12 
1 12  16 
Y 

274.0 

.9557 

.9589 

11.15 


27.308  GAL 
37.275  GAP 


FLIGHT  TIME  156.00 
DISTANCE  451.258 

-1.00  AZL  84.10  HCA  214.55  SMA  126.17 
6.06  A7P  94.06  TAL  189.02  TAP  43.57 


ARRIVAL  CATE  JUL  J 5 1969 


ECC  .17195  INC  6.4704  VI  30.173 
RCA  104.69  APO  148.17  V2  34.046 

ZAC  118.50  CTC  100.42  ClP-152.34 

OPA  -31.47  RAP  38.54  ECC  J.3360 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3698.8  -37.42  194.40 

2103.9  -37.41  75.03 

3690.8  -37.42  194.40 

2103.9  -37.41  75.03 

3698.8  -37.42  194.40 

2183.9  -37.41  75.03 

ORBIT  DETERMINATION  ACCURACY 

ST  2644.6  SR  769.0  SS  1033.9 

CRT  .9635  CRS  -.9996  CST  -.9878 

LSA  2935.8  MSA  191.6  SSA  8.0 

ELI  2751 .1  El2  133.9  AlF  16.01 

ARRIVAL  CATE  JUL  17  1969 


RC  139.923  Gl  40^73  GP  -37.56  ZAL  106,39  ZAP  135.20  ETS  311.91  ZAE  123.85  ETE  209.77 


ECC  .17335  INC  5.0991  VI  30-173 
RCA  104.30  APO  148.04  V2  34.055 
ZAC  120.36  ETC  107.00  ClP-153.52 


PLANETOCENTRIC  CONIC 


C3  18.404 

VHL  4.299 

OLA  40.63 

RAL  7.06 

RAO  6567.7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

40.66 

16  20  40 

4263.72 

-32.90 

190.57 

131 .34 

0 36  36 

2771 .76 

-32.89 

81  .49 

48.66 

16  20  40 

4263.72 

-32.90 

198.57 

131 .34 

0 36  36 

2771.76 

-32.09 

01.49 

40.66 

16  20  40 

4263.72 

-32.90 

198.57 

131.34 

0 36  36 

2771 .76 

-32.09 

01  .49 

INJ  RT  ASC 
243.14 

243.13 

243.14 

243.13 

243.14 
243.13 


2.09  VHP  5.784  DPA  -27.80  RAP  38.35  ECC  1.3042 

J 2 LONG 
191 .04 
73.96 
191 .04 
73.96 
1 91  .04 
73.96 


f AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

51.93 

17  31  51 

3663.7 

-37.59 

51.92 

J 22  40 

2171  .8 

-37.58 

51.93 

17  31  51 

3663.7 

-37.59 

51.92 

1 22  40 

217 1 .8 

-37.50 

51.93 

17  31  51 

3663.7 

-37.59 

51.92 

1 22  48 

2171  .8 

-37,58 

DIFFERENTIAL  CORRECTIONS  MID-COUKSfc  LXt< 

TDE  1.9675  TRA-1. 0709  TC3-3.6569  BAU  .9144  SOT  4636.2  SGR 

ROE  .5464  RRA  -.0843  RC 3 -.5690  FAU  .06105  RRT  .9215  RRF 

FOE  1.5391  FRA  -.2870  FC3-2.8598  BSP  14015  SGB  4721.6  R23 

BOE  2.0419  BRA  1.0822  BC3  3.7009  FSP  -938  SGJ  4709.2  SG2 


u i — 

093.7  SG3  201.1  ST  2703.8  SR  730.2  SS  1029.4 

.9612  RTP  .9525  CRT  .9840  CRS  -.9998  CST  -.9073 

.2020  R1 3 .955?  LSA  2978.0  MSA  307.7  SSA  9.1 

341.8  THA  10.13  El!  2790.0  El2  122.6  AlF  14.92 


1665 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  FEB  1 3 1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  JUL  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  457.17 Z 

RL  147.66  LAL  .00  LOL  142.09  VL  27.260  GAL  '1.60  A7L  04.59  MCA  217.71  SMA  125.91  ECC  .17409  INC  5.4056  VI  30.173 

RP  100.69  LAP  -3.30  LOP  359.66  VP  37.256  GAP  6.32  AZP  94.20  TAL  107.60  TAP  45.31  RCA  103.09  APO  147.93  V2  34.865 

RC  142. 207  GL  36.55  GP  -34.62  ZAl  105.21  ZAP  130.00  ETS  312.40  ZAE  125.04  ETE  207.74  ZAC  122.21  ETC  107.36  ClP-154.7] 

PLANETOCENTRIC  CONIC 

C3  16.975  VHL  4.120  OLA  47,64  RAL  11.70  RAO  6567.7  VEL  11.763  PTH  2.00  VHP  5.749  OPA  -24.45  RAP  30.50  ICC  l .2794 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

49.94 

16  40  46 

4233.25 

-33.14 

195.01 

245.25 

53.58 

17  51  19 

3633.2 

-37.63 

188.10 

130.06 

0 47  52 

2762.72 

-33.13 

00.82 

245.24 

53.57 

1 33  55 

2162.7 

-37.62 

73.11 

49.94 

16  40  46 

4233.25 

-33.14 

195.81 

245.25 

53.50 

17  51  19 

3633.2 

-37.63 

188.10 

130.06 

0 47  52 

2762.72 

-33.13 

00.82 

245.24 

53.57 

1 33  55 

2162.7 

-37.62 

73.11 

49.94 

16  40  46 

4233.25 

-33.14 

195.81 

245,25 

53.50 

17  51  19 

3633.2 

-37.63 

108.10 

130.06 

0 47  52 

2762.72 

-33.13 

00.02 

245.24 

53.57 

1 33  55 

2162.7 

-37.62 

73.11 

DIFFERENTIAL  CORRECTIONS  MfC-COURSE  EXECUTION  ACCURACY  CRB I T OETERMINA TION  ACCURACY 

TOE  1.9335  TRA  -.9409  TC3-4.1O30  BAU  .9397  SGT  4736,7  5 Off  036.7  SG3  205.0  ST  2753.1  SR  694.3  SS  1015.8 

ROE  .4906  RRA  -.0547  RC3  -.551?  FAU  .06112  RRT  .9136  RRF  .9490  RTF  .94 98  CRT  .9063  CRS  -.9996  CST  -.9068 

FOE  1 .4677  FRA  -.1665  FC3-3.1170  BSP  15125  SGB  4010,0  R23  .1911  R13  .9521  LSA  3010.0  MSA  183.1  SSA  10.3 

BOE  1.9960  BRA  .9424  BC3  4.1407  FSP  -952  SGI  4790.3  SG2  335.9  THA  9.21  ELI  2037.2  El2  130.9  ALF  13.99 

LAUNCH  DATE  FEB  11  1969  FLIGHT  TI*  160.00  ARRIVAL  DATE  JUL  21  1969 

HELIOCENTRIC  CONIC  01  STANCE  463.074 

RL  147.66  LAL  .00  L<X  142.09  VL  27.229  GAL  -1.32  A7L  05.02  HCA  220.00  SHA  125.66  ECC  .17656  INC  4.9776  VI  30.173 

RP  100.66  LAP  -3.26  LOP  2.06  VP  37.236  GAP  6.50  AZP  93.77  TAL  106.16  TAP  47.03  RCA  103.47  APO  147.04  V2  34.875 

RC  144.470  GL  36.47  GP  -32.01  ZAL  103.73  ZAP  140.72  ETS  312.83  ZAE  125.97  ETE  205.04  ZAC  224.06  ETC  106.86  CLP-155.9I 

PLANETOCENTRIC  CONIC 

C3  15.709  VHL  3.974  DLA  46.76  RAL  15.75  RAO  6567.6  VEL  11.712  PTH  2.06  VHP  5.752  OPA  -21.39  RAP  30.93  ECC  1.2598 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZWTH  INJ  TIME  PO  CST  TIM  INJ  2 LAt  INJ  2 LONG 

51.09  17  0 40  4206.52  -33.27  193.35  247.67  55.01  101047  3606.5  -37.58  185.49 

128.91  0 59  38  2756.35  -33.25  90.31  247.66  55,00  1 45  34  2156.4  -37.57  72.46 

51.09  17  0 40  4206.52  -33.27  193.35  247.67  55.01  18  10  47  3606.5  -37.58  185.49 

128.91  0 59  36  2756.35  -33.25  80.31  247.66  55.00  1 45  34  2156,4  -37. 57  72.46 

51.09  17  0 40  4206.52  -33.27  193.35  247.67  55.01  10  JO  47  3606.5  -37.58  185.49 

128.91  0 59  30  2756.35  -33.25  80.31  247.66  55.00  I 45  34  2156.4  -37.57  72.46 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERHINA TION  ACCURACY 

TOE  1.905.7  TRA  '.0002  TC3-4.5357  BAU  .9639  SGT  4035,4  SCR  707.7  SG3  286.2  ST  2796.1  SR  663.9  SS  997.0 

ROE  .4601  RRA  -.0307  RC3  -.5281  FAU  .06046  RRT  .9044  RRF  .9361  RTF  .9476  CRT  .9882  CRS  -.9997  CST  -.9862 

FOE  1.3901  FRA  -.0493  FC3-3.3153  BSP  15429  SGB  4099.2  R23  .1754  R13  .9496  LSA  3036.7  MSA  1 70 . j 55A  fj.6 

BOE  1.9605  BRA  .8008  BC3  4.5664  FSP  -955  SGI  4007.9  SG2  332.5  THA  0.42  ELI  2072.2  EL2  99.1  AlF  13. 22 


LAUNCH  DATE  FEB  1 1 1969  FLIGHT  TIME  162.00  ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  CONIC  CJSTANCE  468.963 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  27.189 

gal  -1.02 

AZL  05.40 

HCA 

224.05 

SMA 

125.40 

ECC  .17038 

INC  4.6009 

VI 

30. 1 73 

_ 

RP  100.63 

LAP 

-3.20 

LOP  6.05 

VP  37.217 

GAP  6.04 

AZP  93.31 

TAL 

184.69 

TAP 

40.74 

RCA  103.03 

APO  147.77 

V2 

34.005 

RC  146.734 

GL 

34  .46 

GP  -29.71 

ZAl  101.99 

ZAP  143.13 

ETS  313.16 

ZAE 

126.70 

ETE 

2D4.K3 

ZAC  125.93 

ETC  186.39 

CLP 

-157.09 

= 

PLANETOCENTRIC  CONIC 

= 

C3  14.051 

VHL 

3,854 

CL A 45,96 

RAL  19.79 

RAO  6567.6 

VEL  11.672 

PTH 

2.05 

VHP 

5.705 

CPA  -10,59 

RAP  39.58 

ECC 

J .2444 

- 

LNCH  AZMTH 

LNCH  TIME 

L-r  timet 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 AZMTH 

INj 

1 time 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

= 

52.16 

17 

20  38 

4183.00 

-33.29 

191 .15 

250.38 

56.27 

10 

30  21 

3503.0 

-37.46 

183.18 

127.84 

1 

11  56 

2752.33 

-33.28 

79.96 

250.37 

56.26 

1 

57  40 

2152.3 

-37.45 

7 ] .99 

52.16 

17 

20  38 

4183.00 

-33,29 

191 .15 

250.38 

56.27 

10 

30  21 

3503.0 

-37.46 

183 .18 

127.84 

1 

11  56 

2752.33 

-33.28 

79.96 

250,37 

56.26 

1 

57  48 

2152.3 

-37.45 

7 ] .99 

52.16 

17 

20  38 

4183.00 

-33.29 

191 .15 

250.38 

56.27 

18 

30  21 

3583.0 

-37.46 

183.18 

127.04 

1 

11  56 

2752.33 

-33.28 

79.96 

250.37 

56.26 

1 

57  40 

2152.3 

-37.45 

71  .99 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  1.0707  TRA  -.6546  TC3-4.9472  BAU  .9072  SGT  4929.5  SGR  745.3  SG3  204.9  ST  2826.9  SR  637.5  SS  97J.4 

RCE  .4287  RRA  -.0105  RC3  -.5003  FAU  .05924  RRT  .0933  RRF  .9199  RTF  .9460  CRT  .9902  CRS  -.9992  CST  -.9855 

FOE  1.3059  FRA  .0649  FCJ-3,4537  BSP  15739  SGB  4985,5  R23  .1570  R13  .9475  LSA  3051  .4  MSA  173.4  SSA  12.9 

BCE  1.9270  BRA  ,6547  BC3  4.9724  FSP  -951  SGI  4974.5  SG2  331.9  THA  7.73  ELI  2096.6  EL2  07.1  ALF  12.60 

LAUNCH  DATE  FEB  11  1969  FLIGHT  TIfC'  164.00  ARRIVAL  CATE  JUL  25  1969 


HELIOCENTRIC  CCNIC  OISTANCE  474.039 


RL  147.66 

LAL  .00 

LOL  142.09 

VL  27.149 

GAL  -.71 

AZL  05.74 

HCA  227.22 

SMA 

125 

i . 1 4 

ECC  .10035 

INC 

4 .2647 

VI 

30. 173 

RP  108.59 

LAP  -3.13 

LOP  9.23 

VP  37.190 

GAP  7.11 

AZP  92.90 

TAL  183.21 

TAP 

50.43 

RCA  102.57 

APO 

147. 7j 

V2 

34  .097 

RC  140.977 

GL  32.51 

GP  -27.60 

ZAL  100.01 

ZAP  145.34 

ETS  313.4J 

ZAE  127.20 

ETE 

202.52 

ZAC  127.02 

ETC 

185.96 

CLP 

-158.25 

PLANETOCENTRIC  CONIC 

C3  14.113 

VHL  3.757 

OLA  45.20 

RAL  23.92  RAO  6567.6 

VEL  11.640 

PTH  2.04 

VHP 

5.841 

CPA  -16.01 

RAP 

40.42 

ECC 

1 .2323 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

53.17 

17  40  51 

4162.03 

-33.23 

109.14 

253.35 

57.39 

16 

50 

13 

3562.0 

- 

37.26 

101 .09 

126,03 

1 24  30 

2750.70 

-33.22 

79.75 

253.35 

57.38 

2 

10 

29 

2150.7 

- 

37.25 

7j  .70 

53.17 

17  40  51 

4162,03 

-33.23 

109.14 

253.35 

57.39 

10 

50 

13 

3562.0 

- 

37.26 

101 .09 

126.83 

1 24  30 

2750.70 

-33.22 

79.75 

253.35 

57.30 

2 

10 

29 

2150.7 

- 

37.25 

71 . 70 

53.17 

17  40  51 

4162.03 

-33.23 

109.14 

253.35 

57.39 

10 

50 

13 

3562.0 

- 

37.26 

101 .09 

126.03 

1 24  30 

2750.70 

-33.22 

79.75 

253.35 

57.36 

2 

10 

29 

2150.7 

- 

37.25 

71  .70 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.0522 

TRA  -.5029 

TC3-5 . 3301 

BAU  1,0096 

SGT  5020.3  SGR 

710.0  SG3  282.0 

ST  2046.3 

SR 

61  5.7 

SS 

94],5 

ROE  .4036 

RRA  .0067 

RC3  -.4703 

FAU  .05760 

RRT 

.8806  RRF 

.9015  RTF 

.9446 

CRT  .9922 

CRS 

-.9902 

CST 

-.9846 

FDE  1.2199 

FRA  .1741 

FC3-3 . 5336 

BSP  16074 

SGB  5070.2  R23 

.1393  R13 

.94  58 

LSA  3055.8 

MSA 

160.8 

SSA 

14.2 

BOE  1.8957 

BRA  .5029 

BC3  5.3506 

FSP  -945 

SGI  5059.2  SG2  : 

333.9  THA 

7.13 

ELI  2911 .J 

EL2 

74.0 

ALF 

12.12 

1666 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  date  FEB  II  1969 
HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  14?. 09  VL  27.109 

RP  108.56  LAP  -3 .05  LOP  12.42  VP  37.180 

RC  151.204  CL  30.59  CP  -25.87  7AL  97.80 

planetocentric  CONIC 

C3  13.544  VHL  3.680  CLA  44.47  RAL  28.13 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
54.16  18  1 25  4143.16  -33.07 

125.84  1 37  40  2751.53  -33.06 

54.16  18  1 25  4143.16  -33.07 

125.84  1 37  40  2751 .53  -33.06 

54.16  18  I 25  4143.16  -33.07 

125.84  1 3740  2751.53  -33.06 

DIFFERENTIAL  CORRECTIONS 

TOE  1.8256  TRA  -.3435  TC3-5.6689  8AU  1 .0295 
RCE  .3838  RRA  .0216  RC3  -.4379  FAU  .05553 

FDE  1.1338  FRA  .2779  FC3-3.5495  BSP  16340 

BOE  1.8655  BRA  .3442  6C3  5.6858  ESP  -929 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  UX  142.09  VL  27.068 

RP  108.52  LAP  -2.96  LOP  15.61  VP  37.162 

RC  153.416  GL  28.69  GP  -24 .26  7AL  95.39 

plane tocentric  ccnic 

C3  13.122  VHL  3.622  DLA  43.73  RAL  32.42 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 

55.16  18  22  28  4125.93  -32.82 

124.84  1 50  52  2755.04  -32.81 

55.16  18  22  28  4125.93  -32.82 

124.84  1 50  52  2755.04  -32.81 

55.16  18  22  28  4125.93  -32.82 

124.84  1 50  52  2755.04  -32.81 

differential  corrections 
TOE  1.7772  TRA  -.1878  TC3-5.974  3 BAU  1 .0505 

ROE  .3638  RRA  .0323  RC3  -.4081  FAU  .05341 

FOE  1 .0259  FRA  .3621  FC3-3.5238  BSP  16836 

BOE  1.8140  BRA  .1905  0C3  5.9882  F$P  -944 


flight  time  166.00 
DISTANCE  480.702 

VL  27.109  GAL  -.38  A7L  86.04  MCA  230.39  SMA  124.88 
VP  37.180  CAP  7.38  A7P  92 . 53  TAl  181 . 72  TAP  52.11 
7AL  97.80  7AP  147.37  ETS  313.55  7AE  127.73  ETE  201.08 


RAD  6567.! 
INJ  LONG 
187.30 
79.71 
187.30 
79.71 
187.30 
79.71 
MIO- 
SGT 
RRT 

see 

SGI 


5 VEL  11 .616  PTH 
INJ  RT  ASC  INJ 
256.58 
256.58 
256.58 
256.58 
256.58 
256.58 

•COURSE  EXECUTION 
5103.9  SGR  680.6 
.8659  RRF  .881 2 
5149.1  R23  .1208 

5138.0  SG2  338.1 


2.04  VHP  5.917 
A7MTH  INJ  TIME 
8.39  19  10  29 

8.38  2 23  32 

8.39  19  10  29 

>8 . 38  2 23  32 

18.39  19  10  29 

>8.38  2 23  32 


58.39  19  1 

58.38  2 i 

58.39  19  I 

58 . 38  2 i 

58.39  19  1 

58.38  2 i 

ACCURACY 

» SG3  277.4 
> RTF  .9436 
\ R13  .9446 

[ THA  6.62 


FLIGHT  TIME  168.00 
DISTANCE  486.550 

VL  27.068  GAL  -.05  A7L  86.32  MCA  233.57  SMA  124.63 
VP  37.162  GAP  7.65  AZP  92.19  TAL  1 80.21  TAP  53.78 
7AL  95.39  ZAP  149-25  ETS  313.59  ?A£  128.09  ETE  199.79 


ARRIVAL  CATE  JUL  27  1969 


ECC  .18249  INC  3.9612  VI  30.173 
RCA  102.10  APO  147.67  V2  34.908 
7AC  129.74  ETC  185.55  ClP-159.39 

DPA  -13.64  RAP  41.44  ECC  1.2229 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3543.2  -36.98  17 9.18 

21 51  .5  -36.97  7i  .60 

3543.2  -36.98  179.18 

2151.5  '36.97  7j .60 

3543.2  -36.98  179.18 

2151.5  '36.97  71.60 

ORBIT  DETERMINATION  ACCURACY 
ST  2853.8  SR  597.8  SS  908.0 

CRT  .9944  CRS  -.9965  CST  -.9836 

LSA  3049.3  MSA  164.3  SSA  15.6 

ELI  2915 .0  EL2  62.1  AlF  11 .77 

ARRIVAL  CATE  JUL  29  1969 


RAO  6567.5  VEL  11.598  PTH  2.03  VHP  6.009 
INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 
185.55  260.04  59.30  19  31  14 

79.85  260.04  59.29  2 36  47 

185.55  260.04  59.30  19  31  14 

79.85  260.04  59.29  2 36  47 

185.55  260.04  59.30  19  31  14 

79.85  260.04  59.29  2 36  47 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5177.3  SGR  650.7  SG3  270.2 

RRT  .8513  RRF  .8572  RTF  .9441 

SOB  5218.0  R23  .0954  R13  .9448 

SGI  5207.0  SG2  339.5  THA  6.13 


ECC  .18480  INC  3.6841  VI  30.173 
RCA  101.60  APO  147.66  V2  34.920 
7AC  131.68  ETC  185.17  ClP-160.50 

DPA  -11 .44  RAP  42.59  ECC  1 .2160 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3525.9  -36.62  177.40 

2155 .0  -36.61  7i  .70 

3525.9  '36.62  177.40 

2155.0  -36.61  71.70 

3525.9  -36.62  177.40 

2155.0  -36.61  71.70 

ORBIT  DETERMINATION  ACCURACY 
ST  2816.6  SR  575.8  SS  852.4 
CRT  .9963  CRS  -.9936  CST  -.9822 
LSA  2994.3  MSA  158.0  SSA  17.1 
ELI  2874.4  El2  48.6  AlF  11 .52 


LAUNCH  OATE  FEB  II  1969 
HELIOCENTRIC  CON  I C 

RL  147.66  LAL  .00  LOL  142.09  VL  27.028  < 

RP  108.48  LAP  -2.87  LOP  18.80  VP  37.144  ( 

RC  155.612  GL  26.82  GP  -22.83  7AL  92.80  - 

plane tocentric  conic 

C3  12.835  VHL  3.583  CLA  42.98  RAL  36.78  I 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
56.21  18  44  2 4109.91  -32.47 

123.79  243  2 761.51  -32.46 

56.21  18  44  2 4109.91  -32.47 

123.79  243  2761.51  -32.46 

56.21  18  44  2 4109.91  -32.47 

123.79  243  2761.51  -32.46 

DIFFERENTIAL  CORRECTIONS 
TDE  1.7581  TRA  -.0021  TC3-6.2082  BAU  1.0672 
RCE  .3565  RRA  .0480  RC3  -.3740  FAU  .05077 

FDE  .9641  FRA  .4706  FC3-3.4248  BSP  16784 

BDE  1.7939  BRA  .0481  BC3  6.2195  FSP  -875 

LAUNCH  OATE  FEB  II  1969 

HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  142.09  VL  26.988 

RP  108.45  LAP  -2.76  LOP  2 1.99  VP  37.126 

RC  157.792  GL  24.96  GP  '21.55  7AL  90.06 

planetocentric  CONIC 

C3  12-674  VHL  3.560  DLA  42.18  RAL  41.18 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
57.32  19  6 13  4094.64  -32.02 

122.68  2 16  58  2771.36  -32.01 

57.32  19  6 13  4094.64  -32.02 

122.6 8 2 16  58  2771 .36  -32.01 

57.32  19  6 13  4094,64  -32.02 

122.68  2 16  58  2771.36  -32.01 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7 081  TRA  .1755  TC3-6.4092  BAU  1 .0876 

ROE  .3458  RRA  .0586  RC3  -.3493  FAU  .04064 

FOE  .8726  FRA  .5506  FC3-3.3226  BSP  17J26 

BOE  1.7427  BRA  .1050  6C3  6.4107  FSP  -862 


flight  time  i7D.oo 
01  STANCE  492.382 

VL  27.028  GAL  .30  A7l  86.57  HCA  236.75  SMA  124.38 

VP  37.144  GAP  7.94  A7P  91.88  TAL  178.68  TAP  55.43 

7AL  92.80  7AP  150.98  ETS  313.52  7AE  128.38  ETE  198.63 


ARRIVAL  date  JUL  51  1969 

ECC  .16729  INC  3.4267  Vi  30.173 
RCA  101.06  APO  147.67  V2  34.932 
7AC  133.66  ETC  164.60  ClP-16J.59 


RAO  6567.! 
INJ  LONG 
163.86 
80.19 
183.88 
80.19 
183.80 
80.19 
MJD- 
SGT 
RRT 

see 

SGI 


5 VEL  11.585  PTH  2.03  VHP  6.116 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
263.71  60.14  19  52  32 

263.70  60.12  2 50  4 

263.71  60.14  195232 

263.70  60.12  2 50  4 

263.71  60.14  19  52  32 

263.70  60.12  2 50  4 


COURSE  EXECUTION  ACCURACY 
5262.4  SGR  638.6  SG3  265.7 
.8315  RRF  .8374  RTF  .9421 
5301.0R23  .0909  R1 3 .9427 

5209.3  SG2  352.9  THA  5.79 


DPA  -9.40  RAP 
PO  CST  TIM  INJ 
3509.9 
2161.5 
3509.9 
2161.5 
3509.9 
2161.5 

ORB  I T CETERMINA 
ST  2014.9  SR 
CRT  .997 9 CRS 
USA  2986.0  MSA 
ELI  2872.0  El2 


43.87  ECC  1.211 2 
2 LAT  INJ  2 LONG 
56.17  175.70 


TION  ACCURACY 
57J  .0  SS  631 .6 
-.9894  CST  -.9805 
158.6  SSA  16.5 
36.3  ALF  11  .45 


FLIGHT  TIME  172.00 
01  STANCE  498.197 

GAL  .67  A7L  86.01  HCA  239.93  SMA  124.12 

GAP  8.23  A7P  91.60  TAL  177.15  TAP  57 .08 

7AP  152.60  ETS  313.33  7AE  120.61  ETE  197.59 


ARRIVAL  CATE  AUG  2 1969 


ECC  .18998  INC  3.1911  VI  30.173 
RCA  100.54  APO  147.70  V2  34.945 
7AC  135.67  ETC  184.45  ClP-162.65 


RAO  6567.! 
INJ  LONG 
182.23 

80.75 
182.23 

60.75 
182.23 

80.75 
MIO- 
SCT 
RRT 
SOB 
SGI 


5 VEL  11.578  PTH  2.02  VHP  6.235 
, INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


267.56 

267.55 

267.56 

267.55 

267.56 
267.55 


20  14  28 
3 3 9 

20  14  20 
3 3 9 

20  14  28 
3 3 9 


COURSE  EXECUTION  ACCURACY 
534J.1  SGR  622.8  SG3  259.2 
.0156  RRT  .8148  RTF  .9432 

5377.2  R23  .0724  R13  .9437 

5365.3  SG2  350.6  THA  5.46 


CPA  -7.50  RAP 
PO  CST  TIM  INJ 
3494.6 
2171.4 
3494.6 
2171.4 
3494.6 
2171.4 

ORB  I T DETERMINA 
ST  2754.0  SR 
CRT  .9990  CRS 
LSA  2913.2  MSA 
ELI  2810.6  El2 


45.27  ECC  1 .2086 
2 LAT  INJ  2 LONG 
35.62  174.04 

35.61  72.57 

35.62  174.04 

35.61  72.57 

35.62  174.04 

35.61  72.57 

TICN  ACCURACY 

557.9  SS  781  .6 
-.9829  CST  -.9764 

155.9  SSA  19.9 
24 .7  ALF  11  .44 


1667 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69- 


LAUNCH  CATE  FEB  11  1969 

heliocentric  CONIC 

RL  U7.66  LAL  .00  LOL  142, 09 

RP  108.4J  LAP  -2. 65  LOP  25.18 

RC  159.953  CL  23.11  CP  -20.40 

planetocentric  conic 

C3  12.635  VHL  3.555  OLA  41 . J3 

LNCH  TIME  L-I  TIME 
19  29  1 4079.79 

2 29  25  2784.91 

19  29  1 4079.79 

2 29  25  2784.91 

19  29  1 4079.79 

2 29  25  2784,91 

differential  corrections 

TDT  1.6354  TRA  .3704  TC3-6.5224 
RDE  .3387  RRA  .0708  RC3  -.3207 
FOE  .7882  FRA  .6351  FC3-3.1554 
BOE  1.6897  BRA  .3771  BC3  6.5303 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  108.37  LAP  -2.52  LOP  28.37 
RC  162.097  CL  21 .27  CP  -19.37 

planetocentric  CONIC 
C3  12.720  VHL  3.566  OLA  40.42 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  174.00 


i t ML-  Wm  \ C 


LNCH  A7MTH 
58.54 
121 .46 
58.54 
121 .46 
58.54 
121 .46 


VL  26.948 
VP  37.109 
7AL  87.18 

RAl  45.59 
INJ  LAT 
-31.45 
-31 .44 
-31.45 
-31.44 
-31.45 
-31 .44 

BAD  1.1031 
FAU  .04605 
BSP  17314 
FSP  -835 


DISTANCE  503.996 

CAL  1.05  A7L  87.03  HCA  243.12  SMA  123.87  ECC  .19288  INC  2.9681  V]  30.173 

CAP  8.52  A2P  91,34  TAl  175.61  TAP  58,72  RCA  99.98  APO  147.76  V2  34.957 

?AP  154.10  ETS  313.01  ?AE  128.79  ETE  196.65  7AC  137.70  ETC  184.11  ClP-163.69 


RAO  6567.5  VEL  11.577  PTH  2.02  VHP  6.367 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


180.57 
81  .57 

180.57 

81.57 

180.57 

81.57 


271.55 
271.54 
271  .55 
271.54 
27J.55 
271 .54 


61.67 
61 .65 
61 .67 
61.65 
61 .67 
61.65 


59.86  19  52  27  4064 .86 

120.1 4 2 41  7 2802.69 

59.86  19  52  27  4064 .86 

120.14  2 41  7 2802.69 

59.86  19  52  27  4064.86 

120.14  2 4j  7 2802.69 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5889  TRA  .5693  TC3-6.5782 
ROE  .3330  RRA  .0820  RC3  -.2964 
FDE  .7018  FRA  .7086  FC3-2.9720 
BOE  1.6234  BRA  .5752  6C3  6.5849 


VL  26. 90S 
VP  37.092 
2AL  84.20 

RAl  50.00 
INJ  LAT 
-30.77 
-30.76 
-30.77 
-30.76 
-30.77 
-30.76 

BAU  1.1198 
FAU  .04366 
BSP  17579 
FSP  -814 


GAL 

GAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5408.5  SCR  610.9  SG3  252.0 

RRT  .7974  RRF  .7928  RTF  .9431 

SOB  5442.9  R23  .0617  RJ3  .9435 

SCI  543(5. 5 SC2  367.1  THA  5.J7 

FLIGHT  TIME  176.00 

OISTANCE  509.774 
1.44  AIL  87.24  HCA  24( 

8.83  ATP  91 .11  TAL  I7i 


20  37  1 

3 15  50 
20  37  1 

3 15  50 
20  37  1 

3 15  50 


OPA  -5.72  RAP  46.76  ECC  1 .2079 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3479.8  -34.96  172.39 

2184.9  -34.95  73.39 

3479.8  -34.96  172.39 

2J84.9  -34.95  73.39 

3479.8  -34.96  J72.39 

2184.9  -34.95  73.39 

ORBIT  DETERMINATION  AC CURACY 

ST  2682.5  SR  548.0  SS  735.2 

CRT  .9992  CRS  -.9734  CST  -.9755 

LSA  2830,4  MSA  156.7  SSA  21.1 

ELI  2737.8  EL2  21 .4  AlF  ij .54 

ARRIVAL  DATE  AUG  6 1969 


RAO  6567.5  VEL  11.580  PTH  2,03 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


178.86 

82.67 

178.86 

82.67 

178.86 

82.67 


275.66 

275.65 

275.66 

275.65 

275.66 
275.65 


SCT  5475.0  SCR 
RRT  .7801  RRF 
SC0  5507.8  R23 
SCI  5495.1  SC2 


62.38 
62.37 

6.2.38 

62.37 

62.38 
62.37 

1TICN  ACCURA 
600.7  SG3 
.7710  RTF 
.0497  R13 
374.5  THA 


SMA  123.62 

ECC  .19601 

INC  2.7572 

V] 

30.173 

TAP  ”60.36 

RCA  99.39 

APO  147.85 

V2 

34.970 

ETE  195.82 

7AC  139.77 

ETC  183.76 

CLP 

-164.71 

VHP  6.510 

DPA  -4 .06 

RAP  40,34 

ECC 

1 .2093 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

21  0 12 

3464.9 

-34.20 

170.71 

3 27  50 

2202.7 

-34,19 

74.52 

21  0 12 

3464,9 

-34.20 

170.7] 

3 27  50 

2202.7 

-34.19 

74  .52 

21  0 12 

3464.9 

-34,20 

170.71 

3 27  50 

2202.7 

-34.19 

74.52 

ORBIT  DETERMINATION  ACCURACY 


244.4  ST  2581.8  SR  537.5  SS  683.5 

.9441  CRT  .9981  CRS  -.9597  CST  -.9718 

.9444  LSA  2719.5  MSA  159.2  SSA  22.1 

4.91  ELI  2636.9  EL2  32.1  AlF  11.74 


LAUNCH  DATE  FEB  II  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  1 42,09 

RP  108.33  LAP  -2.39  LOP  31.57 

RC  164.221  CL  19.46  CP 

PLANETOCENTRIC  CONIC 
C3  12.930  VHL  3.596  OLA 

LNCH  A7MTH  LNCH  TIME  L-I 


flight  time  i78.oo 


ARRIVAL  cate  AUG  8 1969 


VL  26.868 
VP  37.075 
18,44  7AL  81.14 


DISTANCE  515.53! 

GAL  1.86  A7L  87.44  HCA  249.49  SMA  123.37  ECC  ,19939  INC  2.5562  VI  30.373 

GAP  9,14  A7P  90.90  TAL  172.50  TAP  61.99  RCA  98.77  *P0  147.98  V2  34.983 

70 


v*r  . vu  « n £ , 01.99  KLA  98.(1  APO  147,98  V2  34.  { 

7AP  156.82  ETS  311.96  7AE  129.07  ETE  195.07  7AC  I4J  .86  Ire  183.41  CiP-165 


39.44 
TIME 
4049.49 

2825.10 
4049.49 

2825.10 
4049.49 
2825.10 


61.32  20  16  32 

118.68  2 51  49 

61 .32  20  16  32 

118.68  2 5l  49 

61.32  20  16  32 

118.68  2 51  49 

DIFFERENTIAL  CORRECTIONS 
toe  1.5133  TRA  .7795  TC3-6.5599 

ROE  .3292  RRA  .0937  RC3  -.2729 

FOE  .6187  FRA  ,7797  FC3-2.7604 

BOE  1.5486  BRA  .7851  BC3  6.5655 

LAUNCH  OATE  FEB  11  1969 


RAL  54.36 
INJ  LAT 
-29.97 
-29.96 
-29.97 
-29.96 
-29.97 
-29.96 

BAU  1.1349 
FAU  .04123 
BSP  1 7802 
FSP  -789 


RAO  6567.5  VEL  11.589  PTH  2.03  VHP  6.664 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


177.09 

84.09 

177.09 
84.09 

177.09 

84.09 


279.85 

279.85 

279.85 

279.85 

279.85 

279.85 


63.07 
63.06 
63  .07 

63.06 

63.07 
63.06 


21  24  2 

3 38  54 
21  24  2 

3 38  54 
21  24  2 

3 38  54 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5536.8  SGR  592.5  SG3  236.6 

RRT  .7626  RRF  .7505  RTF  .9450 

SOB  5568.4  R23  .0409  R13  .9452 

SGI  5555.3  SC2  382, J THA  4.69 

FLIGHT  TIME  180.00 


DPA  -2.49  RAP  50.00  ECC  1.2128 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3449.5  -33.32  168.97 

2225.1  -33.31  75.97 

3449.5  -33,32  168.97 

2225.1  -33.31  75.97 

3449.5  -33.32  168.97 

2225. J -33.31  75.97 

ORBIT  DETERMINATION  ACCURACY 
ST  2463.1  SR  527.8  SS  633.0 

CRT  .9951  CRS  -.9402  CST  -.9671 

LSA  2592.0  MSA  165.2  SSA  22.8 

ELI  2518.5  EL2  50.9  ALF  12.04 

ARRIVAL  date  AUG  10  1969 


HELIOCENTRIC  CONIC 
RL  147,66  LAL  .00  La  142.09 

RP  108.29  LAP  -2.26  LOP  34.77 

RC  166.326  CL  17.66  GP  -17.60 

PLANETOCENTRIC  CCNIC 
C3  13.272  VHL  3.643  OLA  38.39  RAL 


VL  26.828 
VP  37.059 
2AL  78 .04 


GAL 

GAP 


DISTANCE  521.265 

2.29  A7L  87.64  HCA  252.69  SMA  123.13  ECC  .20304  INC  2.3634  VI  30.173 
9.47  A7P  90.70  TAL  170.93  TAP  63.62  RCA  98. 13  APO  148 . 1 3 V2  34.996 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

62.92 

20  41  J7 

4033.16 

-29.06 

175.20 

284 . 1 1 

117.00 

3 I 14 

2852-70 

-29.05 

85.87 

284,10 

62.92 

20  41  17 

4033.16 

-29.06 

175.20 

284.11 

117.08 

3 1 14 

2852.70 

-29.05 

85.87 

204.10 

62.92 

20  41  J7 

4033.16 

-29.06 

175.20 

284.il 

117.08 

3 1 14 

2852 .70 

-29.05 

85.87 

284.10 

7AP  158.05  ETS  311.21  7AE  129.1 7 ETE  194.39  7AC  143.97  ETC  183.05  CLP-J66.68 
58.64  RAO  6567,5  VEL  11.604  PTH  2.03  VHP  6.830  OPA  - 1.02  RAP  51.74  ECC  1.2184 


DIFFERENTIAL  CORRECTJClVS 
TOE  1.4270  TRA  .9999  TC3-6.4710  BAU  1.1490 

ROE  .3268  RRA  .1059  RC3  -.2511  FAU  .03883 

FDE  .5374  FRA  .8466  FC3-2.5332  BSP  18016 

ODE  1.4639  BRA  1 .0055  0C3  6.4759  FSP  -765 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5593.9  SCR  585.4  SG3  228.7 

RRT  .7457  RRF  .73J0  RTF  .9460 

SGB  5624.5  R23  .0335  R13  .9462 

SGI  5611.0  SG2  388.9  THA  4.48 


INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.73 

21  48  30 

3433.2 

-32.34 

167.13 

63.72 

3 48  47 

2252.7 

-32.33 

77.79 

63.73 

21  48  30 

3433.2 

-32.34 

167.  J3 

63.72 

3 48  47 

2252.7 

-32.33 

77.79 

63.73 

21  48  30 

3433.2 

-32.34 

167.13 

63.72 

3 48  47 

2252.7 

-32.33 

77.79 

ORBIT  DETERMINATION  ACCURACY 
ST  2327.9  SR  517.9  SS  583.3 

CRT  .9892  CRS  -.9125  CST  -.9610 

LSA  2446.7  MSA  175.3  SSA  23.0 

ELI  2383.7  EL2  74.3  ALF  12.42 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  OATE  FEB  11  1969 
heliocentric  conic 

RL  1 47 .66  LAL  .00  LOL  142-09  VL 

RP  100-24  LAP  -2.11  LOP  37.97  VP 

RC  160.410  CL  15.91  GP  -16.04  TAL 

PLANE TOCENTRIC  CONIC 


FLIGHT  TIME  102.00 


ARRIVAL  DATE  AUG  12  1969 


26.760  CAL 
37.043  GAP 


DISTANCE  526.974 

2.74  A7L  07.02  HCA  255.00  SMA  122.09  ECC  .20697  INC  2.1769  VI  30.173 
9.01  A2P  90.53  TAL  169.37  TAP  65.25  RCA  97.45  APO  140.32  V2  35.010 


74.92  7AP  159.21  ETS  310.30  7AE  129.26  ETE  193.79  2kt  146.11  ETC  102.65  ClP-167.64 


C3  13.754 

VHL 

3.709 

OLA  37.20 

RAL  62.81 

RAD  6567.! 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.67 

21 

6 45 

4015.27 

-20 .05 

173.10 

115.33 

3 

9 4 

2006.14 

-20.04 

80.05 

64.67 

21 

6 45 

4015.27 

-28 .05 

173.18 

115.33 

3 

9 4 

2806.14 

-28.04 

80.05 

64.67 

21 

6 45 

4015.27 

-28.05 

173.10 

115.33 

3 

9 4 

2606.14 

-28.04 

88.05 

DIFFERENTIAL 

CORRECTIONS 

MICH 

TOE  1.3339  TRA  1.2344  TC3-6.3071 

ROE  .3260  RRA  .1109  RC3  -.2297 

FOE  .4611  FRA  .9120  FC3-2.2912 

BCE  1.3732  BRA  1 .2401  BC3  6.3113 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CCNIC 


BAU  1.1605 
FAU  .03640 
BSP  10157 
FSP  -737 


SGT 

RRT 

SOB 

SGI 


5 VEL  11.625  PTH  2.04  VHP  7.007 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

208.39  64.30  22  13  40 

200.39  64.37  3 57  10 

288.39  64.30  22  13  40 

200.39  64.37  3 57  JO 

280.39  64.30  22  13  40 

200.39  64.37  3 57  10 

COURSE  EXECUTION  ACCURACY 
5645.0  SGR  579.7  SG3  220.0 

.7297  RRF  .7135  RTF  .9469 
5675.5  R23  .0200  R13  .9470 

5661.7  SG2  395.3  THA  4.31 


FLIGHT  TIME  104.00 
DISTANCE  532.655 


OPA  .36  RAP  53.54  ECC  1.2264 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3415.3  -31.25  165.15 

2206.1  -31.25  00.03 

3415.3  -31.25  165.15 

2206.1  -31.25  80.03 

3415.3  -31.25  165.15 

2286.1  -31.25  80.03 

ORBIT  DETERMINATION  ACCURACV 

ST  2107.1  SR  508.5  SS  538.0 

CRT  .9700  CRS  -.0747  CST  -.9540 

LSA  2301.2  MSA  190.2  SSA  22.8 

ELI  2243.2  El2  101.5  alF  12.05 

ARRIVAL  DATE  AUG  14  1969 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  26.749 

CAL  3.ZZ  A7L  88.00 

HCA  Z59.08 

RP  108.20 

LAP 

-1.96 

LOP  4J.17 

VP  37.027 

GAP  10.17 

ATP  90.38 

TAL 

167.00 

RC  170.474 

GL 

14.19 

GP  -16.16 

TAL  71 .81 

TAP  160.31 

ETS  309.22 

TAE 

129.34 

planetocentric  CONIC 

C3  14.380 

VHL 

3.793 

o 

r 

> 

s 

RAL  66.05 

RAO  6567.6 

VEL  11.652 

PTH 

2.05 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

66.59 

21 

33  2 

3995.17 

-26.95 

170.97 

292.60 

65 .00 

113.41 

3 

15  0 

2926.07 

-26.94 

90.69 

292.60 

64.99 

66.59 

21 

33  2 

3995.17 

-26.95 

170.97 

292.60 

65.00 

113.41 

3 

15  0 

2926.07 

-26.94 

90.69 

292.60 

64.99 

66.59 

21 

33  2 

3995.17 

-26.95 

170.97 

292.60 

65.00 

113.41 

3 

15  0 

2926.07 

-26.94 

90.69 

292.66 

64.99 

122.65  ECC  .21122  INC  1.9955  Vi  30.173 
66.88  RCA  96.74  APO  140.55  V2  35.023 
193.24  7AC  1 4#  ,26  ETC  102.23  ClP-168.59 


VHP  7.196 
INJ  TIME 
22  39  37 
4 3 46 

22  39  37 
4 3 46 

22  39  37 
4 3 46 


OPA  1.66  RAP  55.40  ECC  1.2368 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3395.2 

2326.1 

3395.2 

2326.1 

3395.2 
2326.1 


-30.08 

-30.07 

-30.08 

-30.07 

-30.08 

-30.07 


163.00 

02.72 

163.00 

02.72 

163.00 

02.72 


DIFFERENTIAL  CORRECTIONS 
TDE  1.2273  TRA  1.4777  TC3-6.09J7 
ROE  .3259  RRA  .1322  RC3  -.2106 
FOE  .3851  FRA  .9720  FC3-2.0534 
BOE  1.2701  BRA  1.4036  BC3  6.0954 


LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147,66  LAL  -00  LOL  142.09 
RP  100.16  LAP  -1,80  LOP  44.37 
RC  172.518  GL  12.53  GP  -15.53 
plane tocentric  conic 

C3  15.107  VHL  3.897  OLA  34.90 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 

68.68  22  0 16  3971.94 

111.32  3 18  43  2973.41 

60.60  22  0 16  3971.94 

111.32  3 10  43  2973.41 

60.68  22  0 16  3971.94 

111.32  3 18  43  2973.41 

DIFFERENTIAL  CORRECTIONS 
TDE  1.1130  TRA  1.7332  TC3-5.0231 
RDE  .3270  RRA  .1462  RC3  -.1927 
FOE  .3130  FRA  1 .0307  FC3-1 .0192 
BOE  1.1600  BRA  1.7393  0C3  5.8263 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  108.12  LAP  -1.64  LOP  47.58 


MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

BAU 

1.1724 

SGT  5694.6  SGR  573.6  SG3  212.9 

ST 

2035.0  SR 

497.9 

SS 

496.7 

FAU 

.03413 

RRT  .7146  RRF  .6967  RTF  . 

,9479 

CRT 

.9619  CRS 

-.0222 

CST 

-.9452 

BSP 

10362 

SG6  5723.4  R23  .0220  R13  . 

,9400 

LSA 

2143.4  MSA 

210.4 

SSA 

22.2 

FSP 

-715 

SGI  5709.4  SG2  400.2  THA 

4.14 

ELI 

2091 .6  £l2 

132.5 

ALF 

13.29 

FUGHT  TIME  106.00 

ARRIVAL 

DATE 

AUG 

16  1969 

DISTANCE  530.304 

VL 

26.709 

GAL 

3.72  ATL  80.18  HCA  262.28 

SMA  122.4 1 

ECC 

.21580  INC 

1 .8i78 

VI  . 

30 . 1 7 3 

VP 

37.011 

GAP 

10.54  ATP  90.24  TAL  166.24 

TAP  68.52 

RCA 

95.99  APO 

140.03 

V2 

35 .036 

TAL 

60.73 

TAP 

161.33  ETS  307.94  TAE  129.40 

ETE  192.75 

TAC 

150.44  ETC 

181  .75 

CLP- 

-169.52 

RAL  70.73 
INJ  LAT 
-25.77 
-25.76 
-25.77 
-25.76 
-25.77 
-25.76 

BAU  1.1030 
FAU  .03191 
BSP  10557 
FSP  -692 


RAO  6567.6 
INJ  LONG 
168.52 
93.04 

168.52 
93.84 

160.52 
93.04 


VEL  11.606  PTH 
INJ  RT  ASC 
296.96 
296.96 
296.96 
296.96 
296.96 
296.96 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5738.5  SGR  567.7  SG3  205.1 


2.06  VHP  7.398  DPA  2.00  RAP  57.32  ECC  1.2499 


INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.60 

23 

6 28 

3371  .9 

-28.84 

160.61 

65.59 

4 

0 16 

2373.4 

-28.83 

05.94 

65.60 

23 

6 28 

3371  .9 

-28.04 

160.61 

65.59 

4 

8 16 

2373.4 

-28.03 

05.94 

65.60 

23 

6 28 

3371  .9 

-28.04 

160.61 

65.59 

4 

0 16 

2373.4 

-20.83 

05.94 

RRT  ,7006  RRF 
SG6  5766.5  R23 
SGI  5752.3  SG2 


.6013  RTF 
.0104  R13 
404.2  THA 


FLIGHT  TIME  180.00 


ORBIT  DETERMINATION  ACCURACV 
ST  1000.1  SR  407.1  SS  461  .3 

.9490  CRT  .9356  CRS  -.7538  CST  -.9361 

.9491  LSA  1989.7  MSA  235.4  SSA  21.3 

3.98  El1'1942.7El2  167.2  AlF  13.67 

ARRIVAL  DATE  AUG  IB  1969 


VL 
VP 

RC  174.540  GL  10.93  GP  -14.96  7AL 
PLANE TOCENTRIC  CONIC 
C3  16.170  VHL  4.021  DlA  33.67  RAL 


26.671  GAL 
36.996  GAP 


CISTANCE  543.917 

4.24  A7L  80.36  HCA  265.49  SMA  122-18 
10.93  ATP  90.13  TAL  164.67  TAP  70.16 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

70.98 

22  28  45 

3944.45 

-24.52 

165.75 

109.02 

3 19  49 

3029.26 

-24.51 

97.59 

70.90 

22  20  45 

3944.45 

-24.52 

165.75 

109.02 

3 19  49 

3029.26 

-24.51 

97,59 

110.00 

4 10  40 

2873.31 

-20.40 

07.20 

110.00 

2 40  52 

3148.40 

-20.76 

104.09 

65.72  TAP  262.30  ETS  306.46  7AE  129.46  ETE  192.30 

74.44  RAO  6567.6  VEL  1 1.720  PTH  2.07  VHP  7.614  OPA 
INJ  RT  ASC  INJ  A7MTH 


ECC  .22076  INC  1.6426  VI  30.173 
RCA  95.20  APO  149.15  V2  35.050 
7AC  .152.62  ETC  181.21  ClP-170.44 


4.04  RAP  59.29  ECC  1 .2662 


301 .22 
301 .22 
301.22 
301.22 
302.96 
299.25 


66.10 

66.17 

66.10 

66.17 

70.12 

62.21 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  34  30 

3344.5 

-27.53 

157.91 

4 10  18 

2429.3 

-27.52 

89.75 

23  34  30 

3344.5 

-27.53 

157.91 

4 10  18 

2429.3 

-27.52 

09.75 

4 50  42 

2273.3 

-30.84 

70.05 

3 33  20 

2540.4 

-24.31 

97.54 

DIFFERENTIAL  CORRECTIONS 
TOE  .9910  TRA  2.0010  TC3-5.5105  BAU  1.1919 

ROE  .3290  RRA  .1600  RC3  -.1755  FAU  .02975 

FOE  .2451  FRA  1.0868  FC3-J.5928  BSP  10728 

BOE  1.0442  BRA  2.0002  BC3  5.5133  FSP  -670 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  5777.4  SGR 
RRT  .6075  RRF 
5G0  5504.7  R23 
SGI  5790.4  SG2 


561  .7 

SG3 

197.5 

ST 

1751.7 

SR 

476.1 

SS 

433.9 

.6673  RTF 

.9501 

CRT 

.8963 

CRS 

-.6600 

CST 

-.9279 

.0150 

R13 

.9501 

LSA 

1047.4 

MSA 

264 .7 

SSA 

20.3 

407.0 

THA 

3.04 

ELI 

1803.7 

El2 

205.0 

ALF 

13.87 

1669 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4 1968-69  » 


AUNCH  CATE  FEB  11  1969 

FLIGHT  time  190.00 

ARRIVAL  CATE 

AUG 

20  1969 

heliocentric  CONIC 

DISTANCE  549.492 

RL  147.66 

lal  .00 

LOL  142.09 

VL  26.632 

GAL  4.79 

AZl  88.53 

HCA 

268.69 

SMA 

121 .94 

ECC  .22633 

INC  1 .4689 

VI 

30.3  73 

RP  108.08 

LAP  -1.47 

L OP  50.79 

VP  36.980 

GAP  11.35 

AZP  90.03 

TAL 

163 . 12 

TAP 

71  .81 

RCA  94.37 

APO  149,52 

V2 

35.063 

RC  176.542 

GL  9.40 

GP  -14.44 

ZAL  62.70 

ZAP  163.21 

ETS  304.75 

ZAE 

129.50 

ete 

191 .90 

ZAC  154.82 

ETC  100.59 

CLP 

-171  .35 

planetocentric  conic 

C3  17.358 

VHL  4,166 

DlA  32.41 

RAL  77.96 

RAO  6567,7 

VEL  11. 779 

PTH 

2.08 

VHP 

7.044 

DPA  5,32 

RAP  61.31 

ECC 

i .2857 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

* 

73.53 

22  59  2 

3910.59 

-23 .23 

162.53 

305.45 

66.73 

24 

4 13 

3330.6 

-26.17 

154.75 

106.47 

3 17  38 

3095.66 

-23.22 

102.09 

305.44 

66.72 

4 

9 13 

2495.7 

-26.16 

94.32 

73.53 

22  59  2 

3910.59 

-23.23 

162.53 

305.45 

66.73 

24 

4 13 

3310.6 

-26.17 

154 .75 

106.47 

3 17  38 

3095.66 

-23.2? 

102.09 

305.44 

66.72 

4 

9 13 

2495.7 

-26.16 

94.32 

. 

110.00 

5 2 49 

2770 .99 

-30.55 

80.02 

308.39 

73.87 

5 

49  0 

2171  .0 

-32.46 

71 .32 

1 

110.00 

2 16  57 

3203.26 

-16.28 

112.78 

301.71 

59.52 

3 

11  40 

2683.3 

-20.20 

105.85 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACv 


ORBIT  DETERMINATION  ACCURACV 


TCE 

.8653 

TRA 

2.2880 

TC3- 

-5.1569 

6AU 

1.J9T2 

SGT 

5811.4 

SCR 

555.8 

SG3 

190.2 

ST 

1638.0 

SR 

465.1 

55 

415.9 

ROE 

.3323 

RRA 

.1765 

RC3 

-.1583 

FAU 

.02756 

RRT 

.6757 

RRF 

.6552  RTF 

.9510 

CRT 

.8412 

CRS 

-.5718 

CST 

-.9235 

FOE 

.1827 

FRA 

1 .1433 

FC3- 

-1.3748 

BSP 

18809 

SG6 

5837,9 

R23 

.0128 

R13 

.9510 

LSA 

1727.5 

MSA 

296.3 

SSA 

19.3 

BCE 

.9269 

BRA 

2.2948 

0C3 

5.1593 

FSP 

-644 

SGI 

5823.6 

SG2 

408.9 

THA 

3.72 

ELI 

1685.1 

El2 

244.5 

alf 

13.73 

LAUNCH  CATE  FEB  11  1969 


FLIGHT  TIME  192.00 


ARRIVAL  DATE  AUG  22  1969 


HELIOCENTRIC  CONIC 


DISTANCE  555.020 


RL  147.66 

LAL 

.00 

LOL  142.09 

VL  26.593 

GAL  5.37 

AZL  88.70 

HCA  271.90 

SMA 

121 .72  ECC  .23194 

INC  1.2955’ 

VI 

30.173 

- 

RP  108.04 

LAP 

-1  .29 

LOP  54.00 

VP  36.965 

GAP  1J.78 

AZP  89.96 

TAL 

161.57 

TAP 

73.47 

RCA  93.49 

APO  349.95 

V2 

35.076 

i 

RC  170.523 

GL 

7.94 

GP  -13,97 

ZAL  59.93 

ZAP  164.06 

ETS  302.79 

7AE 

129.54 

ete 

191 .53 

ZAC  357.03 

ETC  179.85 

CLP 

-172.25 

m 

PLANETOCENTRIC  CONIC 

C3  18.775 

VHL 

4,333 

DLA  31.16 

RAl  81.29 

RAO  6567.0 

VEL  11.039 

PTH 

2.10 

VHP 

8.091 

DPA  6.13 

RAP  63.37 

ECC 

1 . 3090 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7 

76.4  3 

23 

32  7 

3866.94 

-21 .90 

158.60 

309.64 

67.27 

24 

36  34 

3266.9 

-24.79 

150.89 

Z 

103.57 

3 

11  7 

3175.96 

-21 .89 

107.57 

309.63 

67.25 

4 

4 3 

2576.0 

-24.70 

99.86 

76.4  3 

23 

32  7 

3066.94 

-21 .90 

150,60 

309.64 

67.27 

24 

36  34 

3266.9 

-24.79 

150.89 

103.57 

3 

11  7 

3175.96 

-21 .89 

107.57 

309.63 

67.25 

4 

4 3 

2576.0 

-24.18 

99.86 

1 10.00 

5 

41  16 

2708.44 

-31 .65 

75.47 

313.22 

76.35 

6 

26  25 

2308.4 

-33.20 

66.59 

110.00 

2 

5 4 

3382.45 

-12.77 

110.33 

304.70 

58.02 

3 

1 27 

2782.5 

-16.91 

JJ 1 .66 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


tde 

.7297 

TRA 

2.5852 

TC3-4.7903 

BAU 

1.2029 

SGT 

5041.3  SGR 

548.9  SG3 

183.0 

ST 

1543.6 

SR 

453.2 

SS 

4p4  . 4 

_ 

ROE 

.3360 

RRA 

.1925 

RC3  -.1429 

FAU 

.02555 

RRT 

.6647  RRF 

.64  36  RTF 

.9521 

CRT 

.7664 

CRS 

-.4633 

CST 

-.9233 

= 

FDE 

.1223 

FRA 

1 .1965 

FC3-1 .1703 

BSP 

10967 

SG0 

5867.0  R23 

.0102  R13 

.9521 

LSA 

1625.9 

MSA 

328.3 

SSA 

18.3 

BOE 

.8034 

BRA 

2.5923 

6C3  4,7924 

FSP 

-623 

SCI 

5052.0  SG2 

409.3  THA 

3.59 

ELI 

1583,5 

£l2 

203.8 

alf 

3 3.11 

= 

UNCH 

CATE 

FEB 

11  1969 

flight  TIME 

194.00 

ARRIVAL 

CATE 

AUG 

24  1969 

HELIOCENTRIC  CONIC 


01  STANCE  560.496 


RL  147.66 

LAl  .00 

LOL  142.09 

VL  26.555 

GAL  5.90 

AZL  08.00 

HCA 

275.11 

SMA 

1 21 .49 

ECC  .23825 

INC  1.12 13 

VI  30-J73 

RP  100.00 

LAP  -1.12 

LOP  57.21 

VP  36.950 

GAP  12.25 

AZP  89.90 

TAL 

160.04 

TAP 

75.15 

RCA  92.55 

APO  150.44 

V2  35.DH9 

RC  180.403 

CL  6.56 

GP  -13.54 

ZAl  57 .20 

ZAP  164.06 

ETS  300.57 

7AE 

129.57 

ETE 

191  .19 

ZAC  159.24 

ETC  370.96 

CLP-173. 1 5 

“ 

planetocentric  conic 

C3  20.454 

VHL  4.523 

CLA  29.91 

RAL  84.43 

RAC  6567,0 

V£l  11.909 

PTH 

2.12 

VHP 

8.355 

CPA  7.08 

RAP  65-47 

ECC  1 .3366 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.94 

0 14  21 

3805.43 

-20.55 

153.40 

313.70 

67.78 

1 

17  46 

3205.4 

-23,39 

145-75 

100.06 

2 57  50 

3278 ,08 

-20.54 

114.61 

313.77 

67.76 

3 

52  28 

2670.1 

-23.38 

106.96 

— 

79.94 

0 14  21 

3805.43 

-20.55 

153.40 

313.70 

67.70 

1 

17  46 

3205.4 

-23,39 

145-75 

100.06 

2 57  50 

3270.08 

-20.54 

114.61 

313.77 

67.76 

3 

52  28 

2670.1 

-23.30 

106.96 

- 

110.00 

6 13  45 

2662.83 

-32.33 

72.09 

317.79 

70.25 

6 

50  8 

2062.8 

-33.61 

63  .09 

110.00 

1 57  37 

3460.69 

-9.62 

123.02 

307.07 

57.04 

2 

55  25 

2860.7 

-13.89 

116.53 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE 

.5880 

TRA 

2.0908 

TC3-4.4090 

BAU 

1 .2062 

SGT 

5866,1 

SGR 

541  .3 

SG3 

176.1 

ST 

1470.6 

SR 

441  -1 

SS 

400.5 

RCE 

.3406 

RRA 

.2091 

RC3  -.1280 

FAU 

.02359 

RRT 

.6546 

RRF 

.6331 

RTF 

.9532 

CRT 

.6728 

CRS 

-.3529 

CST 

-.9287 

FOE 

.0660 

FRA 

1 .2492 

FC3  -.9984 

BSP 

19105 

SGB 

5091 .0 

R23 

.0080 

RJ  3 

.9533 

LSA 

1553.5 

MSA 

357.0 

SSA 

17.3 

BCE 

.6002 

BRA 

2.906 3 

6C3  4.4109 

FSP 

-603 

SGI 

5076.9 

SG2 

408.5 

THA 

3.47 

ELI 

1509.5 

EL? 

319.7 

alf 

1 1 ,09 

LAUNCH  DATE  FEB  II  1969 


flight  time  196.00 


ARRIVAL  CATE  AUG  26  1969 


HELIOCENTRIC  CONIC 

RL  147*66  LAL  .00  LOL  142,09  VL  26.528 

RP  107,96  LAP  -.94  LOP  60.4?  VP  36.935 

RC  182.422  Gl  5.26  GP  -13,14  ZAl  54.56 

planetocentric  CONIC 


DISTANCE  565.913 

GAL  6.63  AZL  £9.05  HCA  270.33  SMA  121  .27  ECC  .24509  INC  .9453  VI  30.173 

GAP  12.74  AZP  89.86  TAL  156.52  TAP  76. 84  RCA  91 .55  APO  150.99  V?  35.102 

ZAP  165.60  ETS  290.05  7AE  129.50  ETE  190.89  ZAC  161 .46  ETC  177.85  ClP-174.05 


C3  22,431 

VHL 

4.736 

DLA  28 .69 

RAl  87.37 

RAO  6567.9  VEL  11.992 

PTH  2.14 

VHP 

0 

,640 

CPA  7.97 

RAP 

67.60 

ECC 

1 -3692 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

85.21 

1 

7 55 

3693.24 

-19.20 

144.54 

317.07 

68.27 

2 

9 

28 

3093.2 

-21 ,90 

136-94 

94.79 

2 

27  45 

3434.72 

-19.10 

125.60 

317.07 

60.25 

3 

25 

0 

2034.7 

-21  .97 

110-00 

100.00 

4 

20  22 

3072.49 

-25.24 

101.15 

320.14 

73.42 

5 

11 

35 

2472.5 

27.27 

92.94 

100.00 

l 

57  59 

3530.69 

-13.36 

129-91 

315.12 

63.01 

2 

56 

50 

29X3.7 

16.07 

122.88 

110.00 

6 

42  19 

2628.00 

-32.70 

69,40 

322.20 

79.73 

7 

26 

7 

2020.1 

33.85 

60.4 1 

110.00 

1 

52  31 

3547.00 

-6.66 

127.24 

311.15 

56.39 

2 

5J 

39 

2947.9 

- 

11  .03 

120.87 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TCE  .4428 

TRA 

3.2296 

TC3-4 .0235 

BAU  1.2071 

SGT 

5886.2  SGR 

533.0  SG3 

169.6 

ST  1444.0 

SR 

420.0 

SS 

402.6 

RCE  .3459 

RRA 

.2262  RC3  -.1136 

FAU  .02169 

RRT 

,6453  RRF 

.6236  RTF 

.9544 

CRT  .5645 

CRS 

-.2 477 

CST 

-.9386 

FOE  .0135 

FRA 

1 .3017 

FC3  -.8370 

BSP  1 9226 

see 

5910.3  R23 

.0062  R13 

.9545 

LSA  1512.3 

MSA 

379.2 

SSA 

16.4 

BOE  .5619 

BRA 

3.2375 

8C3  4.0251 

FSP  -582 

SGI 

5096.3  SG2 

406.5  THA 

3.36 

ELI  1465.4 

EL2 

340.0 

ALF 

10.10 

1670 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968 -69  > 


LAUNCH  CATE  FEB  11  1969 
HELIOCENTRIC  CCNIC 

RL  147.66  LAL  .00  LOt  M2. 09  VL  26.480 

RP  107.92  LAP  -.75  LOP  63.64  VP  36.920 

RC  184.340  CL  4.05  OP  -12.78  7AL  52.09 

planetocentric  CONIC 

C3  24.751  VHL  4.975  CLA  27.49  RAL  90.13 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  2 50  40  3392.59  -22.53 

90.00  0 58  50  3783.46  -12.99 

100.00  5 0 28  3000.39  -26.54 

100.00  1 39  51  3650.09  -9.55 

110.00  7 7 55  2601 .53  -33.09 

110.00  1 40  52  3622.50  -3.03 

differential  corrections 
TOE  .2955  TRA  3.5020  TC3-3.6349  BAU  1.2032 
ROE  .3522  RRA  .2440  RC3  -.0990  FAU  .01977 

FOE  -.0340  FRA  1.3561  FC3  -.6915  BSP  19245 

BOE  .4590  BRA  3.5911  BC3  3.6363  FSP  -559 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  14 2.09  VL 

RP  107.00  LAP  -.56  LOP  66.05 

-12.45 


FLIGHT  time  190.00 
DISTANCE  571.262 


GAL  7.32 

AZL  69.23 

HCA  201.54 

SMA  1 

GAP  13.26 

AZP  89.05 

TAL  157.02 

TAP 

ZAP  166.27 

ETS  295.21 

ZAE  129.59 

ETE  1 

RAD  6560.0 

VEL  12.008 

PTH  2.16 

VHP 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

123.90 

323.70 

72.70 

3 ; 

140.31 

319.75 

64.61 

2 

96.19 

324.93 

75.72 

5 ! 

136.80 

317.97 

61 .54 

2 i 

67,47 

326.49 

60.66 

7 ! 

131.1? 

314.48 

56.01 

2 - 

MID-COURSE  EXECUTION  ACCURACY 

SGT  5901.9  SGR 

524.2  SG3 

163.3 

RRT 

.6370  RRT 

.6156  RTF 

.9557 

SGB  5925.1  R23 

.0052  R13 

.9550 

SGI  5911  .4  SG2 

403.4  THA 

3.25 

FLIGHT  TIME  200.00 

DISTANCE  576. 

531 

ARRIVAL  CATE  AUG  20  1969 


21.05  EC C .25255  INC  .7660  VI  30.173 

70.56  RCA  90.40  APO  151.62  V2  35.114 

90.60  7AC  163.67  ETC  176.45  ClP-174.95 

0.946  OPA  0.79  RAP  69.76  ECC  1.4073 

TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


55  21 
1 54 

50  20 
40  42 

51  16 
49  15 


2792.6  -24.97  115.00 

3103.5  -16.30  U1.20 

2400.4  -20.24  07.00 

3050.9  -13.20  130.00 

2001.5  -33.99  50.35 

3022.5  -8.27  124.09 

ORBIT  DETERMINATION  ACCURACY 

ST  1440.4  SR  416.6  SS  409.6 

CRT  .4515  CRS  -.1556  CST  -.9500 

LSA  1504.0  MSA  392.2  SSA  15.6 

ELI  1453.5  EL2  360.4  AlF  7.96 

ARRIVAL  date  AUG  30  1969 


RC  106.236  GL 


2.91  GP 


26.443  GAL  8.05  AZL  89.42  HCA  284.76  SMA  120.83 

VP  36.905  GAP  13.83  A7P  89.85  TAL  155.54  TAP  80.30 

7AL  49.74  ZAP  166.89  ETS  292.04  ZAE  129.50  E TE  190.34 

PTH  2.19  VHP  9.276 

INJ  A7WTH  INJ  TIME 


C3  27.460 

VHL  5.241 

OLA  26.33 

RAL  92.69 

RAO  6560.1 

VEL  12.200 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 41  56 

3309.07 

-24.40 

J 10.28 

320.63 

90.00 

0 36  12 

3918.53 

-8.92 

156.15 

322.40 

100.00 

5 32  21 

2953.11 

-27.29 

92.88 

329.41 

100.00 

1 20  28 

3749.73 

-6.29 

142.34 

321 .06 

11 0.00 

7 31  3 

2581 .71 

-33.29 

65.96 

330.70 

110.00 

1 46  16 

3693.89 

-1.11 

134.90 

317.05 

DIFFERENTIAL  CORRECTIONS  MID-C0UK56 

TOE  .1389  TRA  3.9519  TC3-3.2629  BAU  1.1906  SGT  5912.6  SCR 

ROE  .3500  RRA  .2617  RC3  -.0071  FAU  .01000  RRT  .6280  RRF 

FOE  -.0802  FRA  1.4092  FC3  -.5675  BSP  19357  5GB  5934.9  R23 

BOE  .3840  BRA  3.9606  8C3  3.2640  FSP  -54J  SGl  5921.4  SG2 


75.17 
63.01 
77.31 
60.72 
81 .76 
55.83 
I ACCURA 
513.9  SG3 
.6076  RTF 
.0037  R13 
399.0  THA 


4 37  5 

1 41  31 
6 21  34 

2 30  50 

0 14  5 

2 47  50 


157.3 

.9573 

.9573 

3.14 


ECC  .26067  INC  .5027  VI  30.173 

RCA  69.34  APO  152.33  V2  35.126 

ZAC  165.06  ETC  174.61  ClP-175.06 

OPA  9.56  RAP  71.94  ECC  1 .4521 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2709.1  -26.20  110.00 

3310.5  -12.47  149.27 

2353.1  -20.77  04.39 

3149.7  -10.15  135.67 

1901.7  -34.07  56.00 

3093.9  -5.58  120.67 

ORBIT  DETERMINATION  ACCURACY 
ST  1457.7  SR  403.0  SS  419.5 

CRT  .3369  CRS  -.0712  CST  -.9624 

LSA  1510.7  MSA  396.6  SSA  14.9 

ELI  1464.5  El,2  370.4  ALF  5.7J 


LAUNCH  OATE  FEB  1 I 1969 


.00  LOL  142.09 
.37  LOP  70.07 
-12.14 


HELIOCENTRIC  CONIC 
RL  147.66  LAL 
RP  107.05  LAP 
RC  100 .109  GL  1 .06  GP 
planetocentric  conic 
C3  30.640  VHL  5.536  CLA 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE  -.0223  TRA  4.3437  TC3-2.9043 

RDE  .3661  RRA  .2795  RC3  -.0751 

FOE  -.1233  FRA  1.4637  FC3  -.4601 

BOE  .3667  BRA  4.3527  6C3  2.9052 

LAUNCH  OATE  FEB  11  1969 


FLIGHT  TIME  202.00 
DISTANCE  581.706 

VL  26.407  GAL  0.04  AZL  09.61  HCA  207.90  SMA  120.62 
VP  36.091  GAP  14.43  A?P  09.60  TAl  1 54 .09  TAP  02.07 
ZAL  47.52  ZAP  167.44  ETS  260.49  ZAE  129.56  ETE  190.09 


25.22  RAl  95.09  RAO  6560.2 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

4 

14  34 

3258.17 

-25.24 

114.79 

0 

22  39 

4024.22 

-5.61 

162.15 

5 

59  32 

2919.78 

-2 7.77 

90.52 

1 

20  23 

3037.83 

-3.34 

147.21 

7 

52  5 

2567.62 

-33.42 

64,00 

1 

44  19 

3762.76 

1 .53 

130.49 

VEl  12.330  PTH  2.22  VHP  9.634 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  CATE  SEP  1 1969 


ECC  ,26955  INC  .3935  VI  30.173 

RCA  06,13  APO  153.14  V2  35.130 

ZAC  160.03  ETC  172.10  ClP-176.77 

OPA  10.26  RAP  74.14  ECC  1.5044 


BAU  1.1904 
FAU  .01629 
BSP  19442 
FSP  -522 


333.10 
325.52 
333.73 
324.27 
334.03 
321.24 
RSE  EXEC 
SGT  5910.9  SGR 
RRT  .6209  RRF 
SG6  5940.2  R23 
SGI  5927.2  SG2 


76.73 
62.20 
70 .47 
60.26 
02.36 
55.65 

UTION  ACCOR 4 
502.7  SO 3 
.6001  RTF 
.0025  R13 
393.5  THA 


5 6 53 

1 29  44 

6 40  12 

2 24  21 

6 34  53 
2 47  1 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2650.2 

-26.02 

106,40 

3424.2 

-9.29 

355.40 

2319.8 

-29.08 

01  .96 

3237.8 

-7.27 

140.62 

1967.6 

-34.12 

55.70 

3162.0 

-2.96 

132.20 

151  .6 
.9591 
.9591 
3.03 


ST  1494.1  SR 
CRT  .2303  CRS 
LSA  1554.5  MSA 
ELI  1496.9  El2 


390.0  SS  431.6 
.0006  CST  -.9724 

393.1  SSA 
379.6  AlF 


14.2 

3.66 


FLIGHT  TIME  204.00 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  107.01  LAP  -.16  LOP  73.29 
RC  109.959  GL  .00  GP  -11.66 

planetocentric  conic 
C3  34.371  VHL  5.063  OLA  24.15 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  4 41  50  3223.51 

90.00  0 13  7 4116.62 

100.00  6 23  21  2696.18 

100.00  1 14  J7  3919.10 

110.00  0 11  16  2550.55 

110.00  1 42  51  3629.57 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1600  TRA  4.7598  TC3-2.5626 
ROE  .3739  RRA  .2972  RC3  -.0639 
FOE  -.1638  FRA  1.5202  FC3  -.3601 
BOE  .4160  BRA  4.7691  ?C3  2.5634 


DISTANCE  506.772 

VL  26.371  GAL  9.66  AZL  69.60  HCA  291.20  SMA  120.42 

VP  36.876  GAP  15.09  AZP  09.93  TAL  152.66  TAP  03.07 

ZAL  45.43  ZAP  167.92  ETS  284.57  ZAE  129.51  ETE  169.86 


RAL  97.31 
INJ  LAT 
-25.76 
-2.65 
-20.08 
-.59 
-33.50 
4.08 

BAU  1.1779 
FAU  .01461 
BSP  19517 
FSP  -504 


RAO  6560.4  VEL  12.400  PTH  2.26  VHP  10-023 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  OATE  SEP  3 1969 


ECC  .27926  INC  -3972  VI  30.173 
RCA  86.79  APO  154.04  V2  35.150 
ZAC  170.37  ETC  1 68 . 50  CLP-177.69 

OPA  10.91  RAP  76.36  ECC  J - 5657 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


112.39 
167.33 
80.03 
151  .67 
64.10 
141 .96 


337.39 

328.70 

337.91 
327.55 

338.91 
324.64 


77.02 
61 .60 
79.30 
60.11 
62.79 

56.03 


35  33 
21  43 
11  36 
19  36 
53  55 
46  40 


SGT  5920.5  SGR 
RRT  .6132  RRE 
3GB  5940.0  R23 
SGI  5928.1  SG2 


490.3 

SG3 

146.2 

ST 

1543.1 

SR 

.5931 

RTF 

.9610 

CRT 

.1353 

CRS 

.0016 

R13 

.9610 

LSA 

1604.5 

MSA 

386.8 

THA 

2.92 

ELI 

1544.0 

El2 

-27.19 
-6.40 
-29.27 
-4.56 
-34.14 
-.41 

ORBIT  DETERMINATION  ACCURACY 

377.7  SS  445.3 
.0600  CST  '.9802 

364.0  SSA  13.6 

374 .0  ALF  2.01 


2623.5 

3516.6 

2296.2 

3319.2 

1956.5 

3229.6 


104 .01 
160.66 
80.23 
145.14 
55.00 
135.77 


1671 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL  4.  1968-69  i 


LAUNCH  DATE  FEB  II  1969 


FLIGHT  TIME  206.00 


ARRIVAL  CATE  SEP  5 1969 


HELIOCENTRIC  CONIC 


RL 

147.66 

LAL 

.00 

La 

142.09 

VL 

RP 

107.70 

LAP 

.01 

LOP 

76.52 

VP 

RC 

191.706 

GL 

-.03 

GP 

-11.60 

TAL 

PLANETOCENTRIC  CONIC 

C3 

30.736 

VHL 

6.224 

OLA 

23.13 

RAL 

DISTANCE  591. 700 

26.336  GAL  10.50  A7L  90.01  HCA  294.42  5HA  120.21  ECC  .20993  INC  . 0000  Vl  30.173 

36.061  GAP  15,00  ATP  90.00  TAL  151.30  TAP  05.72  RCA  05.36  APO  155.07  V2  35.161 

43.49  7AP  160.31  ETS  280.27  TAE  129.45  ETE  109.64  7AC  172.23  ETC  162.95  ClP-170.63 

99.36  RAO  6560.5  VEL  12.653  PTH  2.30  VHP  10.440  OPA  11.50  RAP  70.59  ECC  1.6375 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IN J LONG 

INJ  RT  A SC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 5 28 

3199.59 

-26.10 

110.7] 

341.54 

70.60 

5 58  47 

2599.6 

-27.41 

102.29 

90.00 

0 5 54 

4200.95 

.07 

172.03 

331.94 

61.68 

I 15  55 

3601  .0 

-3.72 

165.4 0 

100.00 

6 44  33 

2800.07 

-20.20 

07.67 

342.00 

79.00 

7 32  33 

2280 . I 

-29.30 

79.04 

100.00 

1 9 29 

3995.70 

2.01 

155.87 

330.87 

60.17 

2 16  5 

3395.7 

-1.97 

149.35 

110.00 

0 20  40 

2553.94 

-33.54 

63.83 

342.93 

82.99 

9 11  22 

1953.9 

-34.15 

54.64 

110.00 

1 41  44 

3894.59 

6.54 

145.40 

328.06 

56.37 

2 46  38 

3294.6 

2.08 

1 39 . 1 6 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3560  TRA  5.2071  TC3-2.2362  BAU  1.1504 

ROE  .3025  RRA  .3147  RC3  -.0531  FAU  .01291 

FOE  -.2006  FRA  1.5005  FC3  -.2885  BSP  19474 

BOE  .5231  BRA  5.2166  0C3  2.2369  FSP  -404 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5910.5  SGR  477.1  SG3  14 1 


RRT  .6050  RRF 
SG6  5937.7  R23 
SGI  5925.5  SG2 


.5069  RTF 
.0013  R13 
379.2  THA 


J 

.9631 

.9631 

2.81 


ORBIT  DETERMINA 
ST  1600.1  SR 
CRT  .0554  CRS 
LSA  1663.3  MSA 
ELI  1600.2  EL2 


TION  ACCURACY 
364.6  S5  459.9 
.1084  CST  -.9861 
371 .4  SSA  13.0 
364.0  ALF  .76 


LAUNCH  DATE  FEB  11  1969 


FLIGHT  TIME  208.00 


ARRIVAL  OATE  SEP  7 J969 


HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  U? .09  VL  26.301 

RP  107.75  LAP  .20  LOP  79.74  VP  36.047 

RC  193.580  GL  -.07  GP  -11.37  7AL  41.60 

PLANE TOCENTRIC  CONIC 


DISTANCE  596.409 

GAL  11.55  ATL  90. 22  HCA  29 7.65  SNA  1 20.01  ECC  .30167  INC  .2232  vj  30.173 

GAP  16.50  ATP  90. W TAL  749.90  TAP  07.62  RCA  03.81  APO  156.22  V2  35,17? 

TAP  168.62  ETS  275.58  TAE  129.36  ETE  189.43  TAC  174.16  ETC  153.64  ClP-179.58 


C3  43.866 

VHL  6.623 

OLA  22.17 

RAL  101.26 

RAO  6568.7 

VEL  12.854 

PTH  2.34 

VHP  10.913 

OPA  12.03 

RAP  00.61 

ECC  1 .7219 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 26  18 

3183.67 

'26.31 

109.60 

345.50 

79.12 

6 19  22 

2583.7 

-27.54 

101 .15 

90.00 

0 0 11 

4279.63 

2.61 

176.42 

335.23 

61.79 

1 11  31 

3679.6 

-1.18 

169.80 

100.00 

7 3 34 

2070.05 

-28.40 

06.95 

346.01 

00.24 

7 51  24 

2270.1 

-29.45 

70.31 

100.00 

1 5 36 

4068.40 

4.47 

159.88 

334.20 

60.41 

2 13  25 

3460.5 

.49 

153.34 

110.00 

8 44  40 

2553.32 

-33.55 

63.78 

346.09 

03.02 

9 27  22 

J953.3 

-34.15 

54.59 

110.00 

1 40  51 

3957.98 

0.91 

140.77 

331.40 

56.86 

2 46  49 

3358.0 

4.49 

142.48 

differential  cotrecticns 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.5364 

TRA 

5.6795 

TC3- 

1 .9360 

BAU 

1.1357 

SGT  5910.9  SGR  462.4  SG3 

1 36.1 

ST 

1659  *-7 

SR 

351  .1 

SS 

475.2 

ROE 

.3914 

RRA 

.5313 

RC3 

-.0435 

FAU 

•01132 

RRT  .5975  RRF  .5797  RTF 

.9655 

CRT 

-.0158 

CRS 

.1514 

CST 

-.9904 

FOE 

-.2374 

FRA 

1,6421 

FC3 

-.2233 

BSP 

19541 

SGB  5929.0  R23  .0007  R13 

.9655 

LSA 

1725.2  MSA 

356.4 

SSA 

12.4 

BOE 

.6640 

BRA 

5.6892 

BC3 

1 ,9365 

FSP 

-468 

SGI  5917.4  SG2  370.4  THA 

2.69 

eli 

1659.7 

EL2 

351  .1 

ALF 

179.80 

LAUNCH 

DATE  FEB 

11  1969 

flight  time  210.00 

ARRIVAL 

DATE 

SEP 

9 1969 

HELIOCENTRIC  CONIC 

OISTANCE  601 .083 

RL 

147.66 

LAL 

.00 

La 

142.09 

VL 

26.267 

GAL 

12.60  ATL  90.45  HCA  300*87 

SMA 

119.82 

ECC 

.31463 

INC 

.4527 

Vl 

30.173 

RP 

107.71 

LAP 

.39 

LOP 

82.97 

VP 

36.832 

GAP 

17.43  A7P  90.23  TAL  140.71 

TAP 

89.5$ 

RCA 

82.12 

APO 

3 57.52 

V2 

35.182 

RC 

195.366 

GL 

-1  .64 

GP 

-11.15 

TAL 

40.01 

TAP 

160.84  ETS  270.55  7AE  129.23 

ETE 

189.23 

7AC 

175.77 

ETC 

136.40 

CLP 

179.44 

PLANETOCENTRIC  i 

CONIC 

C3 

49.914 

VHL 

7.065 

OLA 

21  .25 

RAL 

103.00 

RAO 

6560.8  VEL  13.087  PTH  2.39 

VHP 

11.424 

OPA 

12.50 

RAP 

83.03 

ECC 

1 .8215 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 44  52 
23  51  35 

7 20  41 

1 2 23 

8 59  25 
1 40  9 


3174.10 

4553795 

2865.14 

4130.14 
2556.26 
4019.79 


-26.43 

4799 

-28.45 

6.79 

-33.52 

11.20 


DIFFERENTIAL  CORRECTIONS 


\0S.92 

180.59 

86.60 

163.74 

64.01 

152.11 


349.52 

338.54 
349.92 

337.55 
350.79 
334.09 


79.44 

62.09 

00.42 

60.82 

82.89 

57.49 


6 37  47 
25  4 9 

8 8 27 

2 11  21 

9 42  1 

2 47  8 


2574.1 
3754  .0 

2265.1 

3538.1 
1956.3 
3419.8 


-2 7.62 
i.Fi 
-29.40 
2.85 
-34.14 
6.83 


100.46 
1757  94 
77.95 
157.17 
54  .82 
145.74 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.7223 

TRA  6.1859 

TC3-1 .6599 

8AU 

1.1079 

SGT 

5900. T SGR 

446.4  SG3 

131.4 

ST 

1719.2 

SR 

337.5 

SS 

491  .2 

ROE 

.4009 

RRA  .3470 

RC 3 -.0348 

FAU  .00973 

RRT 

.5004  RRF 

.5722  RTF 

.9679 

CRT 

-.0760 

CRS 

.1073 

CST  -.9934 

FOE 

-.2725 

FRA  1.7079 

FC3  -.1687 

BSP 

19579 

SGB 

5917.6  R23 

.0007  R13 

.9679 

LSA 

1707.4 

MSA 

340.4 

5SA 

11  .9 

BOE 

.8261 

BRA '6. 1956 

BC3  1,6603 

FSP 

-452 

SGI 

5906.6  SG2 

360.6  THA 

2.56 

ELI 

3719.4 

EL2 

336.5 

ALF  179.11 

LAUNCH  OATE  FEB  J1  1969 


FLIGHT  TIME  212.00 


ARRIVAL  DATE  SEP  II  1969 


HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  La  142.09  VL  26.234 

RP  107.60  LAP  .58  LOP  66.20  VP  36.818 

RC  197.110  GL  -2.36  GP  -10.95  TAL  30.40 

PLANETOCENTRIC  CONIC 
C3  57.074  VHL  7.555  OLA  20.40  RAL  104.60  RAO  6569.0 


GAL 

GAP 


DISTANCE  605,453 

13.74  ATL  90,70  HCA  304.10  SMA  119.63  ECC  .32097  INC  ,6982  Vl  30.173 
10.36  ATP  90.39  TAL  147.51  TAP  91.62  RCA  80.28  APO  158.99  V2  35.192 


TAP  160.94  ETS  265.21  TAE  129.08  ETE  109.03  TAC  176.64  ETC  105.94  ClP  170.43 
VEL  13.356  PTH  2.44  VHP  11.909  OPA  12.92  RAP  85.24  ECC  1 .9393 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

1 29 

3169.75 

-26.40 

100.61 

353.36 

79.59 

6 54  19 

2569.7 

-27.65 

100.14 

90.00 

23 

47  40 

4424.64 

7.22 

104.50 

341 .04 

62.55 

25  I 25 

3024.6 

3.49 

177.09 

100.00 

7 

36  8 

2664.58 

-28.46 

86.56 

353.75 

00.44 

8 23  52 

2264.6 

-29.40 

77.90 

100.00 

0 

59  39 

4205.03 

9.00 

167.48 

340.09 

61.37 

2 9 44 

3605.0 

5.11 

160.86 

11 0.00 

9 

12  44 

2562.35 

-33,47 

64.47 

354.62 

02.62 

9 55  26 

1962,4 

-34.13 

55.29 

1 10.00 

1 

39  32 

4000.03 

13,38 

155.42 

338.29 

58.25 

2 47  32 

3480.0 

9.08 

140.94 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9159  TRA  6.7305  TC3-1 .3996 
ROE  .4110  RRA  .3612  RC3  -.0269 
FOE  -.3065  FRA  1.7706  FC3  -.1234 
BOE  1.0039  BRA  6.7402  SC3  1.3999 


Mio-ceuRse  execution  accuracy 
BAU  1,0681  SOT  5003.3  SGR  429.2  SG3  127.0 

FAU  .00814  RRT  .5785  RRF  .5630  RTF  .9707 

BSP  19592  SG 6 5098.9  RZ3  .0004  R13  .9707 

FSP  -436  SGI  5080.5  SG 2 349.0  THA  2.43 


ORBIT  DETERMINATION  ACCURACY 
ST  1776.5  SR  323.0  SS  508.0 

CRT  -.1273  CRS  .2179  CST  -.9955 

LSA  1847.6  MSA  323.9  SSA  11.3 

ELI  1776.9  EL2  321.1  ALF  170.63 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  M2-09 

RP  107.66  LAP  .77  LOP  09-43 

RC  196.846  GL  -3.01  GP  -10.76  7 AL 

planetocentric  CONIC 


VL  26.202  GAL 
VP  36.004  GAP 


Flight  time  214,00 
0ISTANCE  609.546 

14.99  A?L  90.96  HCA  307.33  SMA  119.45 
19.40  A7P  90.50  TAL  146.40  TAP  93.73 


37.09  TAP  160.93  ETS  259.64  7AE  120.00  ETE  100.03 


ARRIVAL  cate  SEP  13  1969 


ECC  .34492  INC  .9633  VI  30.173 

RCA  70.25  APO  160.65  V2  35.201 
7AC  176.26  ETC  71.46  CLP  177.36 


90.00  6 16  l 

90.00  23  44  1 

100.00  7 50 

100.00  0 57  ] 

110.00  9 24  i 

110.00  1 30  ! 

differential  corrections 

TOE- 1.11 37  TRA  7.3217  TC3-1.J6O0  0AU  1.0100 

ROE  .4221  RRA  .3736  RC3  -.0197  FAU  .00646 

FOE  -.3306  FRA  1.0564  FC3  -.0053  0SP  19496 

BCE  1.1910  BRA  7.3313  BC3  1.1610  FSP  '419 

LAUNCH  DATE  FEB  11  1969 

HELIOCENTRIC  CONIC 

RL  147.66  LAL  . 00  LOL  142.09  VL  26.170 

RP  107.63  LAP  .95  LOP  92.66  VP  36.790 

RC  200.549  GL  -3.61  GP  -10.59  TAL  35.04 

planetocentric  CONIC 

C3  75.770  VHL  0.705  OLA  10.65  RAL  107.33 

LNCH  A7MTH  INCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 29  40  3173.40  -26.43 

90.00  23  41  10  4556.53  11.20 

100.00  02  31  2074.11  -20.35 

100.00  0 55  5 4331.M  13.02 

110.00  9 35  42  2502.53  -33.20 

110.00  1 30  23  4195.40  17.41 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3275  TRA  7.9559  TC3  -.9465  0AU  .9509 
ROE  .4337  RRA  .3031  RC3  -.0137  FAU  .00400 

FOE  -.3720  FRA  1.9399  FC3  -.0540  BSP  19514 

BOE  1.3965  BRA  7.9651  BC3  .9466  FSP  -405 


RAL  106.04  RAO  6569.2  VEL  13.673  PTH  2.50  VHP  12.615 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
357.09  79.58  7 9 12 

345.12  63.14  24  59  9 

357.40  00.33  0 37  50 

344.20  62.06  2 6 24 

358.37  82.22  10  7 40 

341.66  59.12  24756 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3169.77 

-26.40 

108.62 

4492.10 

9.32 

100.43 

2067.75 

-28.42 

06.79 

4269.36 

11.07 

171.13 

257| ,23 

-33.39 

65.15 

4130.64 

15.45 

158.60 

SOT  5864.0  SGR 
RRT  . 5674  RRF 
SOB  5070.4  R23 
SGI  5060.7  SG2 


411.0  SG3 
.5547  RTF 
.0006  R13 

330.1  THA 


122.0 

.9735 

.9735 

2.20 


CPA  13.29  RAP 
PO  C5T  TIM  INJ 

2569.0 

3092.1 
2267.0 
3669.4 

1971 .2 
3538.6 

0R6IT  OETERMINA 
$T  1028.9  SR 
CRT  -.1699  CRS 
L5A  1903.2  MSA 
ELI  3029.6  El2 


87.42  ECC  2.0795 
2 LAT  INJ  2 LONG 
100.14 


27.65 
5.64 
29.47 
7.25 
34.1! 
11  .25 


101 .60 
78.14 
1 64 . 4 3 
55.99 
1 52  • 11 


T ION  ACCURACY 
310.2  SS  525.3 
.£429  CST  -.9970 

307.6  SSA  10.0 

305.6  AlF  178.30 


FLIGHT  TIME  216.00 


DISTANCE  613.305 

GAL  16.37  A7L  91.25  HCA  310.56  SMA  119.27 
GAP  20.55  A7P  90.81  TAL  145.39  TAP  95.95 
7AP  168.79  ETS  253.93  7AE  128.62  ETE  108.63 


RAO  6569. 
INJ  LONG 
100.80 
192.15 
87.24 
174.69 
66.02 
161.93 
MIO-< 
SGT 
RRT 
SGB 
SGI 


5 VEL  14.040  PTH  2.56  VHP  13.314 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
,70  79.46  7 22  34 

348.36  63.05  24  57  15 

1.09  00.10  8 50  25 

347.47  62.85  2 7 16 

2.01  01.72  10  10  45 

345,00  60.1 1 2 40  18 

COURSE  EXECUTION  ACCURACY 

5039.0  SGR  391.2  SG3  110.8 

,5534  RRF  .5428  RTF  .9764 

5852.1  R23  .0009  R13  .9764 

5043.1  SG2  325.6  THA  2.13 


LAUNCH  DATE  FEB  1 1 1969 

HELIOCENTRIC  CCNIC 
RL  147.66  LAL  .00  LOt  142.09 

RP  107.60  LAP  1.13  LOP  95.90 

RC  202.22 7 GL  -4.17  GP  -10.43 

PLANETOCENTRIC  CONIC 


90.00  6 41  29 

90.00  23  30  35 

100.00  8 13  37 

100.00  0 53  4 

110.00  9 45  26 

110.00  1 37  44 

DIFFERENTIAL  CORRECTIONS 
TDE-1.5515  TRA  0.6457  TC3  -.7517 
RCE  .4463  RRA  .3892  RC3  -.0085 
FDE  -.4055  FRA  2.0322  FC3  -.0299 
BOE  1.6144  BRA  0,6544  8C3  .7517 

LAUNCH  OATE  FEB  11  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  142.09 
RP  107.50  LAP  1.31  LOP  99.13 
RC  203.000  GL  -4.68  GP  -10.20 

PLANETOCENTRIC  CONIC 


flight  time  210.00 

DISTANCE  616.641 

Vl  26.140  GAl  17.09  ATL  91.57  HCA  313.79  SMA  119-11 

VP  36.776  GAP  21.04  ATP  91 .09  TAL  144 .49  TAP  90.29 

7AL  34.75  TAP  160.50  ETS  240.16  TAE  128.31  ETE  180.43 

RAL  108.47  RAD  6569.7  VEL  14.470  PTH  2.63  VHP  14.098 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
4.17  79.23  7 34  29 

351 .54  64.67  24  55  33 

4.57  79.77  9 1 40 

350.68  63.75  2 6 15 

5.53  81.13  10  28  42 

340.27  61 .19  2 48  35 


ARRIVAL  DATE  SEP  15  1969 


ECC  .36269  INC  1 .2525  Vl  30.173 
RCA  76.01  APO  162.53  V2  35.209 
TAC  174.96  ETC  49.83  CLP  176.29 

CPA  13.61  RAP  89.57  ECC  2-247J 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2573.5  -27.62  100.41 

3956.5  7.60  185.32 

2274.1  -29.42  70.61 

3731-1  9-20  167.09 

1982.5  -34.07  56.87 

3595.5  13.30  155.22 

ORBIT  DETERMINATION  ACCURACY 

ST  1876.5  SR  296.4  SS  544.2 

CRT  -.2097  CRS  .2677  CST  -.9 980 

LSA  1954.6  MSA  291 .0  SSA  10.3 

ELI  1077.6  EL2  289.7  AlF  178.06 

ARRIVAL  DATE  SEP  17  1969 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3100.32 

-26.35 

109.36 

4617.98 

13.10 

195.74 

2803.21 

-28.24 

87.90 

4390.33 

14.03 

170.15 

2595.91 

-33.15 

67.04 

4250.38 

19.24 

165.13 

BAU  .8848 
FAU  .00304 
BSP  19505 
FSP  -392 


SGT  5009.0  SGR 
RRT  .5365  RRF 
SGB  5821.6  R23 
SGI  5013.2  SG2 


370.2  SG3 
.5280  RTF 
.0014  R13 

312.3  THA 


114.9 
.9793 
.9793 
1 .96 


ECC  .38259  INC  1 .5710  Vl  30.173 

RCA  73.54  APO  164.67  V2  35.217 

7AC  173.29  ETC  38,33  ClP  175.14 

OPA  13.80  RAP  91.67  ECC  2.4490 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2580.3  -27.57  100.91 

4010.0  9.58  108.03 

2283.2  -29.36  79.27 

3790.3  31.18  1 71 .26 

1995.9  -34.02  57.91 

3650.4  15.25  150.29 

ORBIT  DETERMINATION  ACCURACY 

$T  1917.6  SR  282.6  SS  564.5 

CRT  -.2455  CRS  .2906  CST  -.9907 

LSA  2000.1  MSA  274.7  SSA  9.0 

ELI  1918.9  El2  273.8  AlF  177.88 


FLIGHT  TIME  220.00 


90.00 
90.00 
1 00.00 
1 00.00 
110.00 
110.00 


23  36  3 


9 54  1 


DISTANCE  619.451 

VL  26.112  GAL  19.58  A7L  91 .93  MCA  317.02  SMA  110.95 

VP  36.763  GAP  23.29  A7P  91 .41  TAL  143.75  TAP  100.77 

7AL  33.00  7AP  160.07  ETS  242. AA  7AE  127.92  ETE  100.22 

RAL  109. AS  RAO  6570.0  VEL  14.976  PTH  2.70  VHP  14.903 

INJ  RT  ASC  INJ  ATM TH  INJ  TIME 
7.40  78.92  7 45  0 

354.62  65.56  24  53  59 

7.00  79.36  9 11  37 

353.70  64.72  2 5 15 

0.09  00.47  10  37  32 

351.45  62.35  24042 

OURSE  EXECUTION  ACCURACY 
776.4  SGR  340.2  SG3  111.3 
.5152  R*F  .9090  RTF  .9621 
706.9  R23  .0019  R13  .9821 

779.2  SG2  298.2  THA  1.70 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3109.79 

-26.23 

110.03 

4676.30 

14.77 

199.22 

2094.60 

-28.10 

80.72 

4446,00 

16.50 

181 .51 

2611 .04 

-32.98 

68.19 

4303.13 

20.94 

160.28 

IS 

MlD-< 

TC3  -.5754 

BAU  .7918 

SGT 

RC3  -.0042 

FAU  .00111 

RRT 

FC3  -.0094 

BSP  19470 

SGB 

BC3  .5754 

FSP  -379 

SGI 

ARRIVAL  DATE  SEP  19  1969 


ECC  .40496  INC  I .9262  Vl  30.173 
RCA  70.70  APO  167.11  V2  35.225 
TAC  171 .51  ETC  31  .79  CLP  173.92 

OPA  U.ll  RAP  93.7J  ECC  2.6939 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2509.8  -27.49  101.59 

4076.4  11.35  192.21 

2294.6  -29.28  00.11 

3046.8  12.96  174.50 

2011.0  -33.95  59.00 

3703.1  17.07  161.29 

ORBIT  DETERMINATION  ACCURACY 

ST  1951 .6  SR  269.0  SS  506,8 

CRT  -.2700  CRS  .3129  CST  -.9 992 

LSA  2039.2  MSA  250.7  SSA  9.2 

ELI  1953.1  EL2  258.2  AlF  177.76 


1673 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968 -69  » 


LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  M3. 11 

*P  108 .21  LAP  1.93  LOP  221.69 

RC  46.944  CL  9.92  CP  11.87 

PLANE TOCENTRIC  CONIC 
C3  26.806  VHL  3.177  OlA  17.00 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  0 34  46  2844.63 

IT  8 34 
2 5 50 
18  20  11 
‘3  35  31 
19  6 59 

differential  corrections 

TOE  -.2668  TRA  -.4127  TC3  .4443 

ROE  -.3602  RRA  .1352  RC3  .0893 

FOE  .1099  FRA  .0023  FC3-1 .01 52 

BOE  .4483  BRA  .4343  BC3  .4532 


90.00 

100.00 

100.00 

110.00 

110.00 


4370.86 

2550.95 

4139.78 

2270.32 

3993.16 


VL  26 .02 4 
VP  36.509 
ZAL  122.51 

RAL  14.60 
INJ  LAT 
-28.29 
5.53 
- 29.80 
6.85 
-33.72 
10.22 

BAU  .1624 
FAU  .03143 
BSP  2056 
FSP  -222 


FLIGHT  time  70.00 
DISTANCE  179.308 

CAL  -5.42  A7L  88.03  HCA  78.59  SNA 

CAP  -14.42  A 2P  89.61  TAL  195.64  TAP 

ZAP  11.99  ETS  281.21  ZA£  151.76  ETE 


ARRIVAL  CATE  APR  23  1969 


RAO  6568.1 
INJ  LONG 
85.09 
181 .54 
63.43 
163.83 
41.77 
150.67 


VEL  12.173  PTH  2.18  VHP  9.537 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


247.55 

239.52 

247.50 

238.79 

247.16 

236.75 


91 .18 

62.18 
92.48 
60.83 
95.99 
57.20 


MID-COURSE  EXECUTION  ACCURACY 


1 22  10 

18  21  25 

2 48  21 

19  29  II 
4 13  22 

20  13  32 


ECC  .26282 

INC  1 .9732 

VI 

30.168 

RCA  87.35 

APO  149.64 

V2 

35.020 

ZAC  127.90 

ETC  153.96 

CLP 

-1  .75 

OPA  23.92 

RAP  33.57 

ECC 

J .4412 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2244.6 

-27.83 

76.45 

3770.9 

1 .76 

174  .88 

1950.9 

-29.M 

54.69 

3539.8 

2.91 

157.26 

1670.3 

-32.52 

32-74 

3393.2 

5.82 

144.33 

ORBIT  DETERMINATION  ACCURACY 


LA  INCH  DATE  FEB  12  1969 
HELIOCENTRIC  CONIC 


SCT 

725.9  SCR  438,1 

SC  3 

91.4 

ST 

328.5  SR 

401  .4 

SS 

103.6 

RRT 

.2689  RRF  -.3134 

RTF 

-.6780 

CRT 

.8420  CRS 

.9623 

CST 

.8834 

SGB 

847,9  R23  -.0444 

Ri  3 

-.6901 

LSA 

508.7  MSA 

M2. 9 

SSA 

23.9 

SCI 

740.0  SC2  413.9 

THA 

13.52 

ELI 

498.6  EL2 

M2. 7 

alf 

51  .74 

- 

FLIGHT  Tl^c  72.00 

arrival 

DATE 

APR 

25  1969 

» 

RL 

147.69  LAL 

.00 

La 

143.11 

VL 

RP 

108,25  LAP 

1.70 

LOP  224.89 

VP 

RC 

48.205  GL 

9.44 

GP 

12.60 

ZAL 

PLANETOCCNTRIC  CONIC 

C3 

24.092  VHL 

4.969 

OLA 

15.86 

RAL 

26.258 

36.684 


13.11 


DISTANCE  186.066 

GAL  -5.44  AZL  88.21  HCA  81.79  SMA  JJ9.81  ECC  .25029  INC  1.7937  V]  30.168 

CAP  -13.42  AT?  89.74  TAL  196.81  TAP  278.60  RCA  89.82  APO  M9.80  V2  35.007 

TAP  13.19  ETS  290.36  7AE  150. M ETE  10.62  TAC  128.40  ETC  152.91  ClP  -3.95 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

39  42 

2704 .28 

-20.13 

80,68 

90.00 

16 

51  40 

4394.58 

6.28 

182.88 

100.00 

2 

9 50 

2493.62 

-29.55 

59.18 

100.00 

18 

4 13 

4160.47 

7.53 

164,96 

110.00 

3 

37  36 

2219.04 

-33.28 

37.83 

110.00 

16 

52  57 

4007.82 

10.76 

151.46 

2.16  VHP  8.981 
AZMTH  INJ  TIME 


differential  corrections 

TOE  -.2574  TRa  -.3899  TC3  .5091 

ROE  -.3468  RRA  .1370  RC3  .1182 

FOE  .0947  FRA  -.0261  FC3-1.1844 

BOE  .4319  BRA  .4133  BC3  .5227 


LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  M3. 11 

RP  1 08.29  LAP  1.61  LOP  228.09 

RC  49.590  CL  8.86  GP  13.41 

planetoccntric  CONIC 


BAU  .1739 
FAU  .03406 
BSP  2162 
FSP  -255 


SCT 

rrt 

SC8 

SCI 


VEL  12.094  PTH 
INJ  RT  ASC  INJ 
244.13 
236.71 

244.02 

236.03 
243.52 
234 .08 


749.8  SCR  446.4  SC3  ID2Y6 
.3033  RRF  -.3544  RTF  -.6943 
872.6  R23  -.0523  R13  -.7085 
767.2  SC2  415.7  THA  14.62 


OPA  24.97  RAP  34.26  ECC  1.4097 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


93.38 

1 

26  7 

2184,3 

-27.36 

72.10 

62.33 

18 

4 55 

3794.6 

2.52 

176.21 

5 

94.70 

2 

51  24 

1893.6 

-28.59 

50.51 

z. 

60.99 

19 

13  34 

3560.5 

3.61 

158.40 

_ 

90.28 

4 

J4  35 

1619.0 

-31 .78 

28.93 

" 

57.36 

19 

59  45 

3407.8 

6.38 

M5.10 

FLIGHT  time  74.00 
DISTANCE  192.820 

VL  26.471  GAL  -5.47  AZL  88.38  HCA  84.98  SMA 

VP  36.803  GAP  -12.46  AZP  89.86  TAL  198.02  TAP 

ZAl  126.14  ZAP  14.75  ETS  297.98  7AE  M8.69  ETE 


CRBIT  DETERMINATION  ACCURACY 

89.0 
.8354 

26.0 
51  .83 


30.168 
34 .994 
-6.2J 


C3  23.291 

VHL 

4 

.826 

DLA  14,64.  RAL  11.66 

RAD  6567.! 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

45 

13 

2724 .09 

-27.81 

76.30 

90.00 

16 

34 

38 

44 22.18 

7.15 

164.44 

100.00 

2 

M 

25 

2436.40 

-29.16 

54.98 

100.00 

17 

40 

6 

4185.10 

8.34 

166.36 

110.00 

3 

40 

15 

2167.85 

-32.71 

33.95 

110.00 

18 

38 

46 

4026.42 

11.44 

152.47 

differential  corrections 

TDE  -.2465  TRA  -.3677  TC3  .5744  BAU  .1851 

ROE  -.3338  RRA  .1397  RC3  .1526  FAU  .03699 

FOE  .0747  FRA  -.0584  FC3-1.3750  BSP  2268 

BOE  .4149  BRA  .3934  8C3  .5943  FSP  -291 


INJ  RT  ASC 
240.89 
234.12 
240.72 
233.47 
240.08 
231.61 


PTH  2.15  VHP  8.457 
INJ  AZMTH  INJ  TIME 


95.55 
62.53 
96,88 
61 .19 
100.51 
57.57 


ST 

327.3 

SR 

401  .3 

SS 

CRT 

.8446 

CRS 

.953J 

CST 

LSA 

505.3 

MSA 

14J  .8 

SSA 

ELI 

498.2 

EL2 

Ml  .1 

alf 

arrival 

date 

APR 

ECC 

.23903 

INC 

1 .61  73 

VI 

RCA 

92.10 

APO 

M9.96 

V2 

ZAC 

128.76 

ETC 

1 51  .82 

CLP 

DPA 

26.06 

RAP 

34  .86 

ECC 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

1 30  37 

17  48  20 

2 55  1 

18  57  5t 
4 16  23 

19  45  52 


MID-COURSE  EXECUTION  ACCURACY 
SCT  772M  SCR__  456.2  SC3  115.1 
RRT  .3413  RRF  -.3998  RTF  -.7090 
SCB _ 897.0  R23  -.0613  R13  -.7260 
SCI  794.2  SC2  417.0  THA  15.88 


2124.1 

3822.2 

1836.4 
3585.1 
1567.8 

3426.4 


-26.75 

3.41 

-27.90 

4.44 

-30.92 

7.08 


2 LONG 
67.80 

177.75 
46.40 

159.76 
25.19 

146.09 


ORBIT  DETERMINATION  ACCURACY 


ST 

322.8 

SR 

399.6 

SS 

7 2.8 

CRT 

.8454 

CRS 

■ 9156 

CST 

.7376 

LSA 

498.6 

MSA 

140.7 

SSA 

28.3 

ELI 

494.4 

EL2 

1 39.4 

alf 

52.13 

LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  M3. 11 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51 .091  CL  8.20  GP  14.31 

PLANE TOCENTR ic  CONIC 
C3  21.955  VHL  4.686 

LNCH  AZMTH  LNCH  TIME 
90.00  0 51  14 

90.00  16  17  39 

100.00  2 19  33 

100.00  17  32  1 

110.00  3 43  28 

110.00  18  24  36 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2322  TRA  -.3445  TC3  .6415 

ROE  -.3206  RRA  .1436  RC 3 .1933 

FOE  .0483  FRA  -.0956  FC3-1 .5901 

BOE  .3958  BRA  .3732  0C3  .6700 


flight  time  76. oo 


ARRIVAL  DATE  APR  29  1969 


DISTANCE  159.567 

VL  26.663  GAL  -5.50  AZL  88.56  HCA  88.18  SMA  122.17  ECC  .22897  INC  1 .4428  VI  30.168 

VP  36.929  GAP  -11.55  ATP  89.95  TAL  199.25  TAP  287.43  RCA  94.20  APO  150.14  V2  34.980 

ZAL  127.94  ZAP  16.63  ETS  304.21  7AE  147.44  ETE  14.07  TAC  1 29.01  ETC  150,68  ClP  -8.55 

SAP  35.33  ECC  1 .3613 

INJ  2 LAT  INJ  2 LONG 

-26.00 


DLA  13.34 

RAL  10.29 

RAD  6567,9 

VEL  11.912 

PTH  2.13 

VHP  7.964 

DPA  27.21 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

2664 .43 

-27,34 

72,00 

237.85 

97.66 

1 35  39 

2064.4 

4453.12 

8.12 

186.20 

231.75 

62.78 

17  31  52 

3853.1 

2379.62 

-28.63 

50.84 

237.63 

99.00 

2 59  13 

1779.6 

4213.16 

9,26 

167.94 

231.14 

6J  .45 

18  42  M 

3613.2 

2117,04 

-3 2.02 

30.15 

236.88 

102.66 

4 18  45 

1517.0 

4048.51 

12.24 

153.67 

229.36 

57.83 

19  32  4 

3448.5 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .1966  SCT  793.4  SCR  468.0  SC3  129.3 

FAU  .04032  RRT  .3825  RRF  -.4494  RTF  -.7250 

BSP  2410  SC0  921  A R23  -.0701  RI3  -.7452 

FSP  -335  SCI  820.8  SG2  417.9  THA  J7.34 


4 ,4p 

-27.09 

5.38 

-29.95 

7.91 


63.59 
179.48 
42.38 
161 .31 
21  .55 
147.26 


ORBIT  DETERMINATION  ACCURACY 


ST 

3J2.7 

SR 

395.7 

SS 

56.7 

CRT 

.8432 

CRS 

.7773 

CST 

.500? 

LSA 

487.0 

MSA 

139.5 

SSA 

31  .0 

ELI 

485.4 

EL2 

137.  J 

ALF 

52.87 

1674 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL  4.  1968  69* 


LAUNCH  DATE  FEB  1 2 1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00 

RP  100.38  LAP  1 .27 

RC  52.697  GL  7.44 

PLANE TOCENTRIC  CONIC 


90.00  0 57 

90.00  16  0 

100.00  2 25 

100.00  17  16 

110.00  3 47 

110.00  10  10 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2183  TRA  -.3245  TC3  .7010 

ROC  -.3072  RRA  .1403  RC3  .2402 

FOE  .0163  FRA  -.1359  FC3-1 .8277 

60C  .3769  BRA  .3567  BC3  .7410 

LAUNCH  DATE  FEB  12" 1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  100.42  LAP  1.09  LOP  237.66 

RC  54.398  GL  6.60  GP  16.41 

plane toccntrjc  conic 


90.00  1 4 

90.00  15  44 

100.00  2 31 

100.00  17  0 

110.00  3 51 

110.00  17  56 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2031  TRA  -.3050  TC3  .7570 
ROE  -.2932  RRA  .1540  RC3  .2944 
FOE  -.02 32  FRA  -.1004  FC3-2.0903 
BOE  .3566  BRA  .3424  BC3  .0122 


FLIGHT  TIME  70.00 
DISTANCE  206.304 


ARRIVAL  CATE  HAT  1 1969 


LOL  143.11 

VL  26.835 

GAL  -5.54 

AZL  08.73 

LOP  2J4.47 

VP  37.042 

GAP  -10.69 

AZP  90.03 

GP  15.31 

ZAL  129.69 

ZAP  18.76 

ETS  309.26 

DLA  11.99 

RAL  9.01 

RAD  6567.0 

VEL  11.926 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2605.59 

-26.74 

67.00 

235.04 

4406.07 

9.16 

108.12 

229.63 

2323.56 

-27.96 

46.01 

234.79 

4244.12 

10.26 

169.69 

229.04 

2066.86 

-31.21 

26.46 

233.93 

4073.60 

13.15 

155.05 

227.34 

91  .37  SMA  123.22  ECC 


.2 2D01 
96.1 


INC  1 .2690  VI 
APO  150.32  V2 


30 . 1 68 
34.967 


7AE  146.30  ETE  15.96  7AC  1 29.09  ETC  W9.52  CLP  -10.99 

PTH  2.12  VHP  7.500  DPA  20.41  RAP  35.68  ECC  1.3430 

INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


99.60  1 41  12 

63.09  17  15  43 

101.02  3 3 57 

61.77  10  26  54 

104.71  4 21  42 

50.16  19  16  31 


2005.6 

3006.9 

1723.6 
3644.1 

1466.9 

3473.6 


-25.13 

5.40 
-26.16 

6.41 
-20.00 

0.04 


59.50 
181 .30 
38.4  7 
163.02 
10.03 
140.60 


ORBIT  DETERMINATION  ACCURACY 


BAU  .2067 
FAU  .04400 
BSP  2502 
FSP  -302 


VL  26.990  CAL 
VP  37.142  GAP 
ZAL  131.30  ZAP 


DLA  10.58 

RAL  7.05 

RAO  6567.0 

VEL  11.807 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2547.74 

-26.01 

63.72 

232.40 

4522.97 

10.27 

190.20 

227.76 

2260. AO 

-27.18 

42.89 

232.19 

4277.54 

11.33 

1 71  .60 

227.20 

2017.44 

-30.30 

22.90 

231 .26 

4101 .27 

14.14 

156.59 

225.57 

SCT  0J1.0  SCR  402.7  SG3  145.0 

RRT  .4261  RRT  -.5026  RTF  -.7359 

SCB  944.4  R23  -.0021  R13  -.7605 

SGI  046.5  SG2  410.7  THA  19.05 

FLIGHT  TIME  80.00 

DISTANCE  213.027 

-5.50  AZL  00.91  MCA  94.56  SMA  124.10 

-9.06  ATP  90.09  TAL  201.72  TAP  296.27 

21.15  ETS  313.37  7AE  145.49  ETE  10.01 

PTH  2.11  VHP  7.065 

INJ  A7MTH  INJ  TIME 


101.60 

63.46 

102.94 

62.15 

106.63 

50.55 


1 47  16 
16  59  59 

3 9 13 

10  H 56 

4 25  14 

19  5 19 


ST 

301.7 

SR 

309.8 

SS 

40.7 

CRT 

.0306 

CRS 

.3816 

CST 

.0012 

LSA 

474.2 

MSA 

139.1 

SSA 

33.9 

ELI 

474.1 

EL2 

135.1 

ALF 

53.58 

ARRIVAL 

DATE 

MAY 

3 1969 

ECC 

.21206 

INC 

1 ,0947 

Vl 

30.168 

RCA 

97.04 

APO 

150 

.51 

V2 

34.954 

ZAC 

128.99 

ETC 

148 

.35 

CLP 

-13.52 

OPA 

29.67 

RAP 

35 

.86 

ECC 

1.3277 

PO 

CST  TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

1947.7 

- 

24. 

15 

55.55 

3923.0 

6. 

62 

183.42 

1660.4 

- 

25. 

13 

34.69 

3677.5 

7. 

52 

164 .89 

1417.4 

- 

27. 

73 

14.65 

3501  .3 

9. 

07 

150.00 

BAU  .2162 
FAU  .04000 
BSP  2597 
FSP  -435 


SGT  027.0  SCR  501.2  5C3  162.5 
RRT  .4712  -.5503  RTF  -.7449 

see  967.0  R23  -.0955  R13  -.7753 
SGI  071.2  SC2  419.6  THA  21.03 


ORBIT  DETERMINATION  ACCURACY 
ST  207.7  SR  301 .3  SS  50.0 

CRT  .0303  CRS  -.1002  CST  -.5533 

LSA  459.1  MSA  139.3  SSA  36.9 

ELI  450.7  EL2  133.3  AlF  54.49 


LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  M3.  II 

RP  100.45  LAP  .91  LOP  240-05 

RC  56.106  CL  5.60  GP  17.64 

PLANE TOCENTRJC  CONIC 
C3  19.142  VHL  4.375  OLA  9.13 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 12  20  2490.97 

90.00  15  20  46  4561 .03 

100.00  2 30  0 2214.23 

100.00  16  45  39  4313.00 

110.00  3 56  32  1960.80 

110.00  17  43  44  4131.11 

DIFFERENTIAL  CORRECTIONS 


VL  27.129  CAL 
VP  37.231  GAP 
7Al  132.90  TAP 


FLIGHT  TIME  82.00 
OISTANCE  219.734 

-5.62  A7L  89.08  MCA  97.74  SMA  125.05 
-9.07  A7P  90.12  TAL  202.92  TAP  300.66 
23.76  ETS  316.76  7AE  144.70  ETE  20.26 


RAL  6.00 
INJ  LAT 
-25.17 
11  .41 
-26.30 
12.45 
-29.31 
15.19 


TC3 

.0047 

BAU 

.2252 

SCT 

RC3 

.3565 

FAU 

.05260 

RRT 

FC3-2.3789 

BSP 

2605 

see 

BC3 

.8802 

FSP 

-495 

SCI 

RAO  6567.8  VEL  11.854  PTH  2.10  VHP  6.659 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
59.78  230.18  103.41  1 53  51 

192.41  226.16  63.91  16  44  47 

39.11  229.07  104.74  3 15  2 

173.64  225.62  62.60  17  57  32 

19.47  228.06  108.44  4 29  21 

156.26  224.05  59.00  18  52  35 

MID-COURSE  EXECUTION  ACCURACY 

838.3  SCR  524.0  SG3  181.9 
.5159  RRF  -.6153  RTF  -.7515 
989.0  R23  -.1107  R13  -.7894 
894.9  SG2  421.1  THA  23.36 


LAUNCH  OATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00 

RP  100.49  LAP  .73 

RC  58.051  GL  4.60 

PLANE TOCENTRIC  CONIC 


90.00  1 20  22 

90.00  15  13  30 

100.00  2 45  23 

100.00  16  31  9 

110.00  422 

110.00  17  31  0 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1700  TRA  -.2743  TC3  .0433 
ROC  -.2613  RRA  .1689  RC3  .4274 
FOE  -.1290  FRA  -.2009  FC3-2.6930 
0OC  .3117  BRA  .3221  BC3  .9454 


FLIGHT  TIME  04.00 
DISTANCE  226.422 


ARRIVAL  DATE  mat  5 1969 


ECC  .20505  INC  .9192  Vl  30.168 
RCA  99.4J  APO  150.70  V2  34.94? 
7AC  128.71  ETC  147.10  CLP  -16.18 

OPA  31.00  RAP  35.86  ECC  1.3150 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1891.0  -23.00  51.73 

3961.0  7.0?  105.58 

1614.2  -24.02  31.05 

3713.0  8.60  166.87 

1368.9  -26.51  11.40 

3531.1  10.97  151.70 

ORBIT  DETERMINATION  ACCURACY 

ST  271  .3  SR  369.0  $$  S3. 3 

CRT  .8170  CRS  -.5173  CST  -.8160 

LSA  442.7  MSA  140.5  SSA  39.9 

ELI  439.3  EL2  131.7  AlF  55.54 

ARRIVAL  CATE  MAY  7 1969 


LOL  143.11 

VL  27 

.252 

CAL  -5.66 

AZL  09.26 

LOP  244.03 

VP  37 

.309 

GAP  -8.32 

AZP  90.14 

GP  18.99 

ZAL  134.47 

ZAP  26,59 

ETS  319.60 

OLA  7.65 

RAL 

5.90 

RAO  6567.7 

VEL  11.027 

L-I  TIME 

INJ 

LAT 

INJ  LONG 

INJ  RT  ASC 

2435.26 

-24, 

24 

55.96 

220.15 

4600.75 

12, 

,59 

194.73 

224.02 

2161 .04 

-25. 

,33 

35.46 

227.01 

4350.20 

13, 

.61 

175.79 

224.30 

1921 .20 

-28, 

.23 

16.17 

226.74 

4162.01 

16, 

.29 

160.05 

222.79 

125.85  ECC  .19889  INC  .7411  Vl  30.168 

305.00  RCA  100.82  APO  150.08  V2  34.929 

22.77  ZAC  126.20  ETC  146.05  CLP  -18.97 


2.09  VHP  6.282 


INJ  A7MTH 
105.10 
64.43 
106.43 
63.13 
110.12 
59.53 


INJ  TIME 

2 0 57 

16  30  10 

3 21  24 

17  43  40 

4 34  3 

10  40  23 


BAU  .2339  SCT  044.7  SCR  554.0  SC3  203.4 

FAU  .05757  RRT  .5500  RRT  -.67j9  RTF  -.7557 

BSP  2766  SCB  1010.6  R23  -.1266  R13  -.0035 

FSP  -562  SGI  917.6  SC2  423.6  THA  26.12 


DPA  32.40  RAP  35.66  ECC  1.3045 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1035.3  -21.93  48.05 

4000.0  9.05  107.84 

1561.0  -22.83  27.55 

3750.2  9.09  168.97 

1321.2  -25.23  0.20 

3562.0  12-13  153.43 

OR0J  T DETERMINATION  AC CURACY 

ST  253.0  SR  354.0  SS  110.4 

CRT  .7969  CRS  -.6682  CST  -.909 5 

LSA  426.2  MSA  142.7  SSA  42.7 

ELI  415.0  EL2  130.4  ALF  56.70 


1675 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


LAUNCH  DATE  FE0  12  1 969 


flight  time  86.00 


ARRIVAL  CATE  HA*  9 1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  J43.ll 

RP  108.53  LAP  .54  LOP  247.21 

PC  59.905  GL  3.59  GP  20.49 

PLANETOCENTRIC  conic 
C3  17.973  VHL  4.239  CLA  6.14 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  1 20  57  2300.51 

90.00  14  50  49  4641.93 

100.00  2 53  12  2100.75 

100.00  16  17  14  4360.91 

110.00  487  1074.31 

tlO.OO  17  10  49  4196.12 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1511  TRA  -.2606  TC3  .0741 

ROE  -.2420  RRA  .1703  RC3  .5006 

FOE  -.2013  FRA  -.3374  FC3-3.0372 

DOE  .2053  BRA  .3150  BC3  1.0113 

LAUNCH  DATE  F£B  12  1969 

HELIOCENTRIC  CONIC 

.00  LOL  143.11 

,36  LOP  250.39 

22.15 

PLANETOCENTRIC  conic 
C3  17.536  VHL  4.100  OLA  4.60 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


VL  27.361 
VP  37.370 
7AL  135.04 

RAL  5.13 
INJ  LAT 

-23.22 

13.79 
-24.27 

14.79 
-27.09 

17.43 

BAU  ,2430 
FAU  .06305 
BSP  2007 
FSP  -639 


GAL 

GAP 

ZAP 


DISTANCE  233.000 
-5.70  A7l  09.44  HCA  104.11  SMA  126.57  ECC 


-7.60  A7P  90.14  TAL  205.10  TAP  309.20  RCA  102.00  APO  151.05 
29.65  ETS  322.04  7AE  143.79  ETE  25.60  7AC  127.47  ETC  144.97  CLP  -21.91 


19349  INC  .5591  VI 
V2 


30.160 

34.917 


RAD  6567.7  VEL  11.005  PTH  2.09  VHP  5.934 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


52.27 
197.16 
31  .93 
1 70  .06 
13.00 
161 .96 


226.39 

223.74 

226.03 

223.25 

224.90 

221.70 


106.60 

65.02 

100.00 

63.72 

111.69 

60.12 


RL 

147 

.69 

LAL 

.00 

RP 

100 

.57 

LAP 

.36 

RC 

61 .981 

GL 

2.43 

90.00  1 30  0 2326.57 

90.00  14  44  43  4604.42 

100.00  3 1 30  2057.22 

100.00  16  3 54  4429.00 

110.00  4 14  50  1020.12 

110.00  17  7 1J  4230.07 

differential  corrections 

TOE  -.1342  TRA  -.2310  TC3  .0072 

ROE  -.2202  RRA  .1006  RC 3 .59 98 

FOE  -.2039  FRA  -.3939  FC3-3.3994 

BOE  .2579  BRA  .3146  BC3  1.0709 


VL  27.450 
VP  37.437 
ZAL  137.00 

RAL  4.52 
INJ  LAT 
-22.12 
15.00 
-23.15 
15.90 
-25.09 
10.60 

BAU  .2511 
FAU  .06006 
BSP  2966 
FSP  -720 


GAL 

GAP 

ZAP 


MIO-COUR3C  EXECUTION  ACCURACY 
SGT  046.4  SGR  593.1  SG3  227.2 
RRT  .5907  RRF  -.7263  RTF  -.7595 
SCB  1033,5  7323  -.1 405  R13  -.0190 
SGI  941.1  SG2  427.2  THA  29,30 

flight  ti*c  00.00 
DISTANCE  239.731 

-5,73  AZL  09.63  HCA  10 7.29  SNA  1; 
-6.91  AZP  90.11  TAL  206.20  TAP  3 
32.94  ETS  324.10  7AE  143.46  ETE  , 


2 0 30 

16  16  10 

3 28  21 
17  30  23 

4 39  21 
10  20  45 


OPA  33.07  RAP  35.21  ECC  1 .2956 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1700.5 

4041 .9 

1500.0 

3780.9 
1274.3 

3596.1 


-20.7J 
10.31 
-21.59 
11  .14 
-23.91 
13.33 


44.50 
190.2 1 
24.16 
171  .17 
5.29 
155.26 


ORB  I T DETERMINATION  ACCURACY 


RAO  6567.7 
INJ  LONG 
40.70 
199.70 
28.52 
100.44 
9.94 
163.98 


VEL  11,706  PTH  2.08  VHP  5,615 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


224.09 
222.92 
224.51 
222.45 
223.33 
221 .03 


100.14 
65.70 

109.46 

64,40 

113.14 
60.79 


MID-COURSE  EXECUTION  ACCURACY 
SGT  059.0  SGR  640.4  SG3  252.6 
RRT  .6305  RRF  -.7760  RTF  -.7564 
SGB  1056.1  R23  -.1556  R13  -.8345 
SGI  963.1  SG2  433.4  THA  33.24 


2 16  54 

16  2 40 

3 35  55 

17  17  43 

4 45  18 
10  17  42 


ST 

231  .2 

SR 

335.3 

SS 

161  .3 

CRT 

,7653 

CRS 

-.7395 

CST 

-.9412 

USA 

410.6 

MSA 

145.8 

SSA 

45.2 

ELI 

386.3 

EL2 

129.2 

alf 

58.21 

ARRIVAL 

DATE 

MAY 

11  1969 

ECC 

.16879 

INC 

.3720 

VJ 

30.168 

RCA 

103.19 

APO 

151 .22 

V2 

34.906 

ZAC 

126.49 

ETC 

143.97 

CLP 

-25.03 

DPA 

35.41 

RAP 

34.49 

ECC 

1 .2086 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1726.6 

- 

19.43 

41  .06 

4084.4  11.59  192.60 

1457.2  -20.20  20.89 

3029.0  12.40  173.48 

1228.1  -22.54  2.40 

3630.9  14.56  157.19 

ORBIT  DETERMINATION  ACCURACY 
ST  212.0  SR  311  .5  SS  208.4 

CRT  .7207  CRS  -.7709  CST  -.9468 

L5A  401 .0  MSA  149.7  SSA  46.9 

ELI  353.9  EL2  129.4  ALF  59.35 


LAUNCH  DATE  FEB  12  196 9 


flight  time  90.00 


ARRIVAL  DATE  MAY  13  1969 


HELIOCENTRIC  CONIC 


OISTANCE  246,350 


RL  147.69 

LAL 

.00 

LOL  U3.ll 

VL  27.542 

GAL  -5.76 

AZL  99.82 

HCA  110.46 

SMA 

127.77 

ECC  .18469 

INC  .1785 

VI  30.168 

RP  108.60 

LAP 

.17 

LOP  253.57 

VP  37.409 

GAP  -6.25 

AZP  90.06 

TAL  207.14 

TAP 

317.61 

RCA  104.17 

APO  151.37 

V2  34.094 

RC  64 .032  GL  I .18 

PLANETOCENTRIC  CCNIC 

GP  23.96 

ZAL  130.16 

ZAP  36.45 

ETS  326.14 

ZAE  143.10 

ETE 

32.37 

ZAC  125.25 

ETC  143.09 

CLP  -20.33 

C3  17.177 

VHL  4 

.144 

OLA  3.05 

RAL  4 .05 

RAD  6567.7 

VEL  11.77 1 

PTH  2.08 

VHP 

5.326 

DPA  37.03 

RAP  33.46 

ECC  1.2027 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 47 

57 

2273.17 

-20.95 

45.23 

223.65 

109.50 

2 25  50 

1673.2 

-18.10 

37. 7j 

90.00 

14  31 

12 

4728.24 

16.21 

202.35 

222.37 

66.46 

15 

50  0 

4120.2 

12.89 

195.24 

1 00.00 

3 10 

43 

2006.21 

-21 .95 

25.20 

223.26 

110.82 

3 

44  9 

1406.2 

-10.92 

17.71 

100.00 

15  51 

7 

4470.43 

17,10 

182.93 

221.91 

65.16 

17 

5 38 

3870.4 

13.69 

175.00 

no. oo 

4 22 

13 

1702.41 

-24.64 

6.99 

222.04 

114.40 

4 

51  56 

1102.4 

-21.12 

359.60 

110.00 

16  56 

6 

4267,00 

19.79 

166.il 

220.53 

6j.54 

10 

7 13 

3667.0 

15.03 

159.22 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1184  TRA  -.2466  TC3  .0039  BAU  .2592 

ROE  -.1950  RRA  .1997  RC3  .7020  FAU  .07495 

FOE  -.3792  FRA  -.4498  FC3-3.7775  BSP  3039 

BDE  .2202  BRA  .3174  6C3  1.1208  FSP  -805 


MID-COURSE  EXECUTION  ACCURACY 
SGT  824.8  SGR  690.4  SC3  279.5 
RRT  .6529  RRF  -.0200  RTF  -.7400 
SGB  1000.7  R23  -.1674  RJ 3 -.8504 
SCI  906.0  SG2  442.5  THA  37.02 


ORBIT  DETERMINATION  ACCURACY 
ST  194.4  SR  202.7  SS  259.7 

CRT  .6559  CRS  -.7707  CST  -.9380 

L5A  399.3  MSA  153.0  SSA  47.7 

ELI  317.1  EL2  130.0  AlF  60 . 1 5 


LAUNCH  OATE  FEB  12  1969 


FLIGHT  TIME  92.00 


ARRIVAL  OATE  HAY  J5  1969 


HELIOCENTRIC  CCNIC 

RL  147.69  LAL  .00  LOL  143.11  VL  27.615  GAL 

RP  108.64  LAP  -.02  LOP  256.74  VP  37.532  GAP 

RC  66.131  GL  -.15  GP  25.95  ZAL  139.09  ZAP 

PLANETOCENTRIC  CCNIC 
C3  16.084  VHL  4. 109  OLA  1.46  RAL 


DISTANCE  252.943 

-5.70  A TV  90.02  HCA  113.64  SMA  128.27  ECC  .10115  INC  .0198  VI  30.J68 

-5.62  AZP  89.99  TAL  207.99  TAP  321.63  RCA  105.04  APO  151,51  V2  34.003 

40.19  ETS  327.99  ZAE  142.90  ETE  36.42  ZAC  123.74  ETC  142.35  ClP  -31.83 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

1 58  31 

2219.99 

-19.70 

90.00 

14  ]0  12 

4773.51 

17.42 

100.00 

3 20  32 

1955.42 

-20.69 

100.00 

15  38  51 

4513.30 

18.39 

11 0.00 

4 30  20 

1736.93 

-23.32 

110.00 

16  45  33 

4304.56 

20.99 

3.75  RAO  6567.7  VEL  11.759  PTH 
INJ  LONG  INJ  RT  ASC 


2.00  VHP  5.067  OPA  30.72  RAP  32.07  ECC  1.2779 


differential  corrections 

TOE  -.1039  TRA  -.2451  TC3  .8636  BAU  ,2603 

ROE  -.1653  RRA  .2117  RC3  .8165  FAU  .00127 

FOE  -.4902  FRA  -.5035  FC3-4.1669  BSP  3132 

BOE  .1952  BRA  .3239  6C3  1.1085  FSP  -097 


41.02 

205.12 

21.96 

185.54 

4.11 

160.36 


222.60 

222.06 

222.26 

221.62 

221.00 

220,29 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

110.76 

2 35  31 

1620.0 

-16.70 

34.43 

67.31 

15  37  45 

4173.5 

14.19 

197.92 

112.07 

3 53  8 

1355.4 

-17.51 

14,60 

66.01 

16  54  5 

3913.3 

14.99 

1 70 . 40 

115.73 

4 59  17 

1136.9 

-19.67 

356.00 

62.38 

17  57  17 

3704.6 

17.12 

161 .37 

MID-COURSE  EXECUTION  ACCURACY 
SGT  001.0  SGR 
RRT  .6630  RRF 
SGB  1110.1  R23 
SGI  1012.7  SG2 


ORBIT  DETERMINATION  ACCURACY 


768.5  SG3  307.7 

ST 

170.7 

SR 

247.0 

SS 

316.4 

-.8576  RTF  .-*7330 

CRT 

.5502 

CRS 

-.764 2 

CST 

'.9168 

.1723  R13  -.0682 

LSA 

409.1 

MSA 

154.2 

SSA 

47.7 

454.6  THA  43.21 

ELI 

274.7 

EL2 

133.8 

ALF 

60.39 

1676 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  1 2 J 969 


HELIOCENTRIC  CONIC 


RL 

147.69 

LAL 

.00 

LOL 

143.11 

VL 

27.678 

gal 

RP 

108.67 

LAP 

-.21 

LOP 

259.92 

VP 

37.569 

GAP 

RC 

68.274 

gl 

-1  .58 

GP 

28.11 

ZAL 

139.84 

ZAP 

planetocentric  i 

CONIC 

C3 

16.650 

VHL 

4 .080 

CLA 

-.16 

RAL 

3.60 

RAC 

flight  time  94.00 

DISTANCE  259.509 
-5.79  A7L  90.73  HCA  116.81  SMA 
-5.07  A7P  89.89  TAL  70f 
44.15  ETS  379.83  7AE  142.57  ETE 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


L-I  TIME 

7166.62 

4820.45 

1904 .47 

4557.83 

1691 .38 

4343.68 


LNCH  TIME 

2 9 55 

14  5 37 

3 31  11 

15  27  2 

4 39  16 

16  35  26 

differential  corrections 

TCE  -.0907  TRA  -.2466  TC3  .8258 
ROE  -.1299  RRA  .2246  RC3  .9442 
FOE  -.6180  FRA  -.5540  FC3-4.5585 
BCE  .1584  BRA  .3336  BC3  1.2544 

LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CCNIC 


IN j LAT 
-18.38 
18.62 
-19.35 
19.60 
-21 .95 
22.20 

BAU  .2792 
FAU  -08767 
BSP  3274 
FSP  -997 


INJ  LONG 
38.47 
208.03 
18.76 
188.30 
1 .29 
170.75 
HID- 
SGT 
RRT 
SGB 
SGI 


VEL  1 1 .749  PTH  2.07 
INJ  RT  ASC  INJ  A7MTH 


221 .96 
222.02 
221  .53 
221  .60 
220.23 
220.31 


111  .93 
68.28 
113.24 
66.97 
116.89 
63.32 


arrival 

CATE 

MAY 

17 

1969 

SMA 

128 

.71 

ECC 

.17009 

INC 

.233) 

VI 

30 

.168 

TAP 

325 

.54 

RCA 

105 

.79 

A PC 

151  .63 

V2 

34 

.873 

ETC 

40 

.95 

7 AC 

121 

.95 

ETC 

14J  .80 

CLP 

-35.56 

VHP 

4 J 

340 

CPA 

40 

. 4$ 

RAP 

30 . 30 

ECC 

1 . 

2740 

INJ 

1 TIME 

PC 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

2 

46 

2 

1566 

.6 

- 

i 5 .24 

31 

.20 

COURSE  EXECUTION  ACCURACY 
768.3  SCR  852.3  SG3  336.8 
.6617  RRF  -.8889  RTF  -.7 102 
1147.5  R23  -.1658  R13  -.8884 
1047.4  SG2  468.8  THA  49.46 


15  25  57 

4 2 56 

16  4?  59 

5 7 21 

17  47  50 


4220 .4 

1304.5 
3957.8 
1091 .4 
3743.7 


15.51 

-16.04 

16.31 

'18.17 

38.44 


200.74 
11  .53 
181 .04 
354 .20 
163.63 


ORBIT  DETERMINATION  ACCURACV 


RL 

147 

.69 

LAL 

.00 

LOL 

143, 

.11 

VL 

27. 

732 

GAL 

RP 

108 

.70 

LAP 

-.40 

LOP 

263, 

.09 

VP 

37. 

599 

GAP 

RC 

70. 

4 56 

GL 

-3.11 

GP 

30 

.43 

ZAL 

140 

(.41 

7AP 

plane tocentrjc  conic 


C3  16.467 

VHL  4.058 

OLA  -1 .82 

RAL  3.61 

RAO  6567.7 

VEL  11.741 

PTH  2.07 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

TNJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

2 22  10 

2112.59 

-16.97 

35.13 

221 .49 

113.01 

90.00 

13  53  21 

4069. 4? 

19.83 

211.12 

222.2 4 

69.36 

100.00 

3 4 2 48 

1852.93 

-17.93 

15.59 

221 .05 

114.32 

100.00 

15  15  33 

4604.31 

20.81 

191 .22 

221 .03 

60.04 

110.00 

4 49  6 

1645.39 

-20.51 

350.50 

219.71 

117.97 

110.00 

16  25  44 

4384.63 

23.43 

173.29 

220.59 

64.37 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0829  TRA  -.2542  TC3  .7615 
ROE  -.0887  RRA  .2367  RC3  1.0822 
FDE  -.7568  FRA  -.5921  FC3-4.9248 
• BOE  .1214  BRA  .3474  0C3  1 .3232 


LAUNCH  CATE  FEB  12  1969 


BAU  .2913 
FAU  .09367 
BSP  3403 
FSP  -1089 


HELIOCENTRIC  CONIC 


RL 

147.69 

LAL 

.00 

LOL 

143.11 

VL 

27.777 

GAL 

RP 

108.73 

LAP 

- .58 

LOP 

266.26 

VP 

37.624 

GAP 

RC 

72.672 

GL 

-4.76 

GP 

32.92 

7AL 

140.79 

ZAP 

PLANETOCENTRIC  ' 

CONIC 

C3 

16.334 

VHL 

4.041 

OLA 

-3.54 

ral 

3,80 

RAC 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

2 

35  49 

2057.34 

-15.47 

31  .76 

221 .29 

90.00 

13 

41  17 

4920.97 

21.03 

214.42 

222.73 

100.00 

3 

55  31 

1800.27 

-16.43 

12.40 

220.83 

100.00 

15 

4 17 

4653.26 

22.02 

194.35 

222.34 

110.00 

4 

59  58 

1598.51 

-18.98 

355.71 

219.45 

110.00 

16 

16  19 

4427.79 

24.68 

176.03 

221 .14 

FLIGHT  TIME  96.00 
DISTANCE  266.048 

-5.80  A7L  90.46  HCA  119.98  SMA  129.08 

-4.44  A7P  89.77  TAL  209.37  TAP  329.35 

48.32  ETS  331.71  7AE  142.11  ETE  45.96 

/HP  4.646 
INJ  TIME 
2 57  30 

15  14  31 

4 13  41 

16  32  17 

5 16  31 

17  38  48 

MIO-COURSE  EXECUTION  ACCURACT 
SOT  724.3  SGR  948-1  SG3  364.7 
RRT  .6369  RRF  -.9137  RTF  -.6688 
SGB  1193.1  R23  -.1498  R13  -.9083 
SGI  1089.7  SG2  485.8  THA  56.58 

flight  time  98.00 
DISTANCE  272.558 


52.67  ETS  333.71  7AE  141.45  ETE  51  .42 

6567.7  VEL  11.735  PTH  2.07  VHP  4.487 
INJ  A7MTH  INJ  TIME 
114.02  3 10  7 

70.59  15  3 18 

115.33  4 25  31 

69.26  16  21  50 

118.97  5 26  36 

65.56  17  30  7 


ST 

165.6 

SR 

206.7 

SS 

378.7 

CRT 

.4050 

CRS 

-.7135 

CST 

- .8038 

LSA 

433.6 

MSA 

152.8 

SSA 

46.5 

Eli 

225.7 

El2 

1 38 .7 

AlF 

59.45 

ARRI VAL 

CATE 

MAY 

19  1969 

ECC 

.17545 

INC 

.4567 

VI 

30.168 

RCA 

106.43 

APO 

153  .73 

V2 

34 .862 

7AC 

119.89 

ETC 

141  .46 

CLP 

-39.53 

CPA 

42.23 

RAP 

28.10 

ECC 

1 .2710 

PO 

CST  TJH 

INJ 

2 LAT 

INJ 

2 LONG 

1512.6 

- 

13.71 

2 7.97 

4269.4 

16.84 

203.72 

1252.9 

- 

14.50 

8.48 

4004 . 3 

17.65 

183.85 

1045.4 

- 

16.61 

351  .55 

3704.6 

19.79 

166.05 

ORBIT  DETERMINATION  ACCURACY 


ST 

160 

.2 

SR 

162.6 

SS 

443.2 

CRT 

.1667 

CRS 

-.5875 

CST 

-.0476 

LSA 

473 

.6 

MSA 

149.1 

SSA 

44.6 

ELI 

174 

.4 

EL2 

147.3 

ALF 

47.55 

ARRIVAL 

CATE 

MAY 

21  1969 

ECC 

.17318 

INC 

.6945 

VI 

30 .168 

RCA 

106. 

99 

APO 

151  .80 

V2 

34  .853 

ZAC 

117. 

57 

ETC 

141 .37 

CLP 

-43.76 

DPA 

44  . 

03 

RAP 

25.45 

ECC 

J .2688 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3 457  . 

3 

- 

12.09 

24.71 

4321  .0 

1200.3 

4053.3 
998.5 

3827.8 


18.10 
-12.88 
19.01 
-14.98 
21  .17 


206 . 90 
5. 4J 
106.05 
348 .89 
168 .64 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0790  TRA  -.2650  TC3 
ROE  -.0396  RRA 
FOE  -.9101  FRA 
BOE  .0884  BRA 


.6761 
.2484  RC3  I .2320 
.6200  FC3-5.2594 
.3632  0C3  1 .4053 


BAU  . 3069 
FAU  .09923 
BSP  3610 
FSP  -1184 


M10-C 

SGT 

RRT 

SGB 

SGI 


672.9  SGR  1058.0  SG3  391 .3 

.5867  RRF  -.9332  RTF  -.6061 

1253.9  R23  -.1212  R13  -.9281 

1149.1  SG2  501 .8  THA  64.29 


0R6IT  determination  ACCURACY 


LAUNCH  DATE  FEB  12  1969 


FLIGHT  TIME  100.00 


RL  147.69 

LAL 

.00 

LOL  143. 1J 

VL  27.614 

GAL  -5.79  A7L  90.95 

HCA  126.31 

SMA  129.66 

RP  108.76 

LAP 

-.77 

LOP  269.42 

VP  37.642 

GAP  -3.36  A7P  89.44 

TAL  210.30 

TAP  336.62 

RC  74.919 

GL 

-6.54 

GP  35.54 

7AL  140.96 

7AP  57.18  EfS  335.90 

7AE  140.51 

ET£  57.24 

planetocentric  conic 

C3  16.250 

VHL 

4.031 

OLA  -5.33 

RAL  4.15 

RAO  6567. 

7 VEL  11.732 

PTH  2.07 

VHP  4 . 363 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

90.00 

2 

50  42 

2000.17 

-13.86 

28.34 

221.36 

114.94 

3 24  3 

90.00 

13 

29  14 

4975.77 

22.23 

218.00 

223.52 

71.99 

14  52  10 

1 00.00 

4 

9 32 

1745.88 

-14.82 

9.17 

220.88 

116.26 

4 38  36 

100.00 

14 

53  6 

4705.30 

23.24 

197.73 

223.15 

70.65 

16  11  31 

110.00 

5 

12  1 

1550.25 

-17.37 

352.90 

219.47 

119.91 

5 37  51 

110.00 

16 

7 6 

4473.69 

25.94 

179.00 

221.99 

66.91 

17  21  40 

differential  corrections 

MID- 

•COURSE  EXECUTION  ACCURACY 

toe  -.0837 

TRA 

-.2817 

TC3  .5606 

BAU  . 3250 

SGT 

616.6  SGR  1177.1  SG3 

413.6 

ROE  .0169 

RRA 

.2570 

RC 3 1.3869 

FAU  .10364 

RRT 

.4891  RRF  - 

.9480  RTF  - 

.4987 

FDE-1 .0680 

FRA 

-.6261 

FC3-5.5217 

BSP  3631 

SGB 

1326.8  R23  - 

.0862  R13  - 

.9449 

BOE  .0853 

BRA 

.3814 

BC3  1 .4959 

FSP  -1261 

SGI 

1224.0  SG2 

517.2  THA 

72.39 

ST 

159.9 

SR 

123.5 

SS 

513.0 

CRT 

-.2616 

CRS 

-.249J 

CST 

-.8344 

LSA 

530.4 

MSA 

144.4 

SSA 

41  .9 

Eli 

166.5 

El2 

3 14.5 

ALF 

157.47 

ARRIVAL 

CATE 

MAY 

23  1969 

ECC 

.37125 

INC 

.9503 

VI 

30.168 

RCA 

107.45 

APO 

151 .86 

V2 

34  .844 

7AC 

115.01 

ETC 

141.54 

CLP 

-40.24 

DPA 

45.80 

RAP 

22.32 

ECC 

1 .2674 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1400.2 

- 

10.38 

21 .39 

4375.8  19.56  210.34 

1145.9  -11.17  2.28 

4105.3  20.39  190.10 

950.3  -13.26  346.20 

3873.7  22.58  171.45 

ORB  I T DETERMINATION  ACCURACV 
ST  169.9  SR  117.5  SS  583.3 

CRT  -.7848  CRS  .3870  CST  -.8026 

LSA  601 .6  MSA  139.0  5SA  38.6 

Eli  196.8  EL2  62.9  AtF  147.83 


1677 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69* 


LAUNCH  CATE  FIB  1 2 1969  FLIGHT  TIME  1 02.00  ARRIVAL  CATC  HA V 25  1969 


HELIOCENTRIC  CCWIC  DISTANCE  285.495 


RL  147.69 

LAL 

.00 

LOL  343.11 

VL  27.044 

gal  -5.77 

A7L  91.23 

HCA  129.40 

SMA 

129.87 

ICC  .16959 

INC  i .2273 

VI 

30. 168 

RP  100.70 

LAP 

-.95 

LOP  272.59 

VP  37.657 

GAP  -2.85 

A7P  09.22 

TAl  210.60 

TAP 

340.00 

RCA  107.04 

APO  151.09 

V2 

34 .835 

RC  77.194  GL 
PLANETOCENTRIC  < 

-0.47 

:onic 

GP  30.27 

7Al  140.90 

7AP  61.79 

ETS  330.33 

7AE  139.25 

ETE 

63.31 

7AC  112.26 

ETC  141 .99 

CLP 

1 -52.98 

C3  16.219 

VHL 

4 .027 

CLA  -7.21 

RAL  4.69 

RAO  6567.7 

VEL  11.730 

PTH  2.07 

VHP 

4.270 

CPA  47.53 

RAP  10.73 

ECC 

1 .2669 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

7 14 

1940.29 

-12-11 

24.01 

221 .72 

115.79 

3 

39  34 

1340.3 

-0.54 

17.95 

90.00 

13 

17  0 

5034.79 

23.42 

221 .91 

224.61 

73.61 

14 

40  55 

4434.0 

20.95 

214  .n 

100.00 

4 

25  0 

1609.01 

-13.00 

5.04 

221.23 

117.12 

4 

53  17 

1009.0 

-9.34 

359.05 

100.00 

14 

41  47 

4761 .30 

24.45 

201.45 

224.26 

72.25 

16 

1 9 

4163  .3 

21  .79 

193.66 

110.00 

5 

25  29 

1500.02 

-15.64 

350,04 

219.77 

120.79 

5 

50  29 

900.0 

-11  .44 

343.45 

110.00 

15 

57  55 

4523.05 

27.21 

302.27 

223.17 

68.47 

17 

13  10 

3923.0 

24.04 

174 .54 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA  TlCN  ACCURACY 

TOE  -.0972  TRA  - . W3  TC3  . 4 J 79  BAU  .3467  SGT  T66 . 1 SCR  1304.0  SC3  430.6  ST  190. 1 SR  166.0  SS  655.3 

ROE  .0824  RRA  .2610  RC3  1 .5436  FAU  .10664  RRT  .3245  RRF  -.9591  RTF  -.3267  CRT  -.9614  CRS  .0102  CST  -.0145 

FOE-1  .2207  FRA  -.6107  FC3-5.6924  BSP  4100  SOB  1421.6  R23  -.0403  RJ 3 -.9500  LSA  600.2  MSA  136.4  SSA  34.9 

BOE  .1274  BRA  .3999  0C3  1.5992  FSP  -1321  SGI  1319.4  SC2  529.2  THA  00.43  ELI  250.5  El2  34.9  AlF  138.90 

LAUNCH  DATE  FEB  12  1 969  FLIGHT  TIME  104.00  ARRIVAL  CATE  MAY  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  291 .921 


RL  147.69 

LAL  .00 

LOL  143.11 

VL  27.067 

GAL 

-5.75 

A7L  91,53 

HCA  132.64 

SMA 

130.03 

ECC  . 1 68  J 9 

INC 

1 .5300 

VI 

30.160 

RP  100.01 

LAP  -1.13 

LOP  275.76 

VP  37.666 

GAP 

-2.37 

ATP  80.96 

TAL  210.79 

TAP 

343.43 

RCA  100.16 

APO 

151 .90 

V2 

34.027 

RC  79.493 

GL  -10.59 

GP  41.10 

7AL  140.60 

ZAP 

66.44 

ETS  341 .05 

ZAE  137.63 

ETE 

69.50 

ZAC  109.35 

ETC 

142.73 

CLP  -57.96 

PLANETOCENTRIC  CONIC 

C3  16.250 

VHL  4.D31 

OLA  -9.20 

RAl  5.42 

RAO  6567.7 

VEL  11,732 

PTH  2.07 

VHP 

4.233 

OPA  49.18 

RAP 

14.69 

ECC 

1 .2674 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 25  47 

1076.67 

-10.20 

21 

.12 

222.41 

116.56 

3 

57  3 

1276.7 

-6.55 

14 .34 

90.00 

13  4 16 

5 099.28 

24.59 

226.20 

226,05 

75.49 

14 

29  16 

4499.3 

22.35 

210.32 

100.00 

4 42  37 

1620.77 

-11.10 

2 

.37 

221  .90 

117.90 

5 

9 46 

1020.8 

-7.36 

355.67 

100.00 

14  30  7 

4022.41 

25.66 

205 

.59 

225.73 

74.11 

15 

50  29 

4222.4 

23.23 

197.64 

110.00 

5 40  37 

1447.14 

-13.70 

347.07 

220.30 

121  .60 

6 

4 45 

047.1 

-9.50 

340.59 

- 

110.00 

15  40  36 

4576.00 

20.50 

105.92 

224.71 

70.20 

17 

4 53 

3976.8 

25.55 

177.99 

s 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1211 

TRA  -.3247 

TC3  \2519 

BAU  .3732 

SGT  530.0  SGR  1439.1  SG3  442.0 

ST  222.1 

SR 

256.1 

SS 

730.4 

ROE  .1590 

RRA  .2624 

RC3  1 .6994 

FAU  .10814 

RRT  , 

.0810  RRF  - 

.9677  RTF  - 

.0782 

CRT  -.9587 

CRS 

.9395 

CST 

-.0437 

FOE- 1 .3900 

FRA  -.5759 

FC3-5.7614 

BSP  4490 

SGB  1536.3  R23  - 

,0128  R13  - 

.9676 

LSA  793.4 

MSA 

134,2 

SSA 

30.0 

z 

BOE  . 1 990 

BRA  .4175 

BC3  1.7J0O 

FSP  -1371 

SGI  1439.0  SG2  1 

535.9  THA  87.99 

ELI  335.5 

EL2 

40.2 

ALF 

130.76 

f 

LAUNCH  DATE  FEB  12  1969 

flight  time  loe.oo 

ARRI VAL 

CATE 

MAY 

29  1969 

- 

HELIOCENTRIC  CONIC 

CISTANCE  290.; 

310 

- 

RL  147.69 

LAL  .00 

LOL  143.11 

VL  27.004 

gal 

-5.71 

AZL  91.07 

HCA  135.80 

SMA 

130.15 

ECC  .16700 

INC 

1 .0666 

VI 

30.160 

- 

RP  108.03 

LAP  -J.30 

LOP  270.92 

VP  37.672 

GAP 

-1 .90 

A/P  80.66 

TAl  210.07 

TAP 

346.66 

RCA  108.41 

APO 

151  .08 

V2 

34 .020 

RC  01.013 

CL  -12.91 

GP  43.97 

ZAl  140.04 

ZAP 

71  .05 

ETS  344.10 

ZAE  135.63 

ETE 

75.66 

ZAC  106.35 

ETC 

143.75 

CLP 

-63.17 

- 

PLANETOCENTRIC  CONIC 

— 

C3  16.356 

VHL  4.044 

CLA  -11  .33 

RAL  6.36 

RAC  6567.7 

VEL  11.736 

PTH  2.07 

VHP 

4.230 

CPA  50.72 

RAP 

10.26 

ECC 

1.2692 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

90.00 

3 46  51 

1000.03 

-0.00 

17 

.10 

223.47 

117.23 

4 

16  59 

1200 .0 

-4.37 

10.47 

90.00 

12  50  42 

5170.90 

25.72 

231 

.22 

227.09 

77.7  2 

14 

16  53 

4570.9 

23.77 

223.09 

2 

100.00 

5 2 29 

15^4.02 

-9.09 

350 

.70 

222.93 

110.60 

5 

28  33 

964  .0 

-5.21 

352.07 

100.00 

14  17  45 

4090.14 

26.03 

210.28 

22 7.61 

76.31 

15 

39  15 

4290.1 

24.60 

202.14 

110.00 

5 57  40 

1 390 . 70 

-11.74 

343 

.97 

221 .34 

122.34 

6 

20  59 

790.0 

-7.39 

337.50 

110.00 

15  30  56 

4636.14 

29.79 

190.05 

226.66 

72.41 

16 

56  12 

4036.1 

27.30 

101 .90 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TOE  -.1604  TRA  -.3497  TC3  .0507  0AU  .4024  SGT  556.0  SGR  1571.0  SG3  444.2  ST  273.1  SR  366.5  SS  002.1 

ROE  .2447  RRA  .2541  RC3  J .0391  FAU  .10740  RRT  -.2217  RRF  -.9739  RTF  .2274  CRT  -.9531  CRS  .9773  CST  -.8017 

FOE  - 1 .5  300  FRA  -.5114  FC3-5.6046  BSP  4095  SG6  1666.5  R23  .0179  R13  -.9730  LSA  913.3  MSA  3 33.6  SSA  26.7 

0DE  .2926  BRA  .4323  BC3  1.040 1 FSP  -J304  SGI  1576.4  SG2  540.3  THA  95.09  ELI  452.3  El2  67.0  AlF  126.33 

LAUNCH  OATE  FEB  12  1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  MAY  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  304.600 


RL 

147 

.69 

LAL 

.00 

LOL 

143 

.11 

VL 

27. 

.895 

GAL 

-5, 

,67 

A7L 

92, 

,24 

HCA 

136.96 

SMA 

130.23 

ECC 

. 1 6600 

INC 

2.2425 

VI 

30. 

16H 

RP 

100 

.85 

LAP 

-1  .47 

LOP 

282 

.08 

VP 

37, 

.674 

GAP 

-1, 

.45 

AZP 

80, 

.31 

TAL 

210.84 

TAP 

349 . 79 

RCA 

100 

.61 

APO 

151 

.04 

V2 

34  . 

01  3 

RC 

04. 

153 

GL 

-15.40 

GP 

46 

,00 

ZAL 

139.17 

ZAP 

75, 

.53 

ETS 

347, 

.50 

ZAE 

133.27 

ETE 

01  .67 

7AC 

103 

.30 

ETC 

145 

.04 

CLP 

-6H 

.56 

PLANE TOCENTR IQ  CONIC 


C3  16.562 

VHL 

4.070 

OLA  -13.63 

RAL  7.53 

RAO  6567. 

7 VEL  11.745  PTH  2. 07 

VHP  4.274 

CPA 

52.14 

RAP 

..  5.40 

ECC 

J .2726 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  A7HTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

11  0 

1732.63 

-5.71 

12.91 

224.98 

117.70 

4 40 

3 

1132,6 

-3  .95 

6.25 

90.00 

12 

35  44 

5252.01 

26.77 

236.92 

230.19 

80.40 

14  3 

16 

4652.0 

25.3  7 

220 . 62 

100.00 

5 

25  19 

1493.30 

-6.77 

354.74 

224.40 

119.19 

5 50 

12 

893.3 

-2.03 

340  .J  7 

100.00 

14 

4 15 

4966.57 

27.95 

215.69 

229.94 

78.94 

15  27 

1 

4366.6 

26.14 

207.35 

110.00 

6 

17  28 

1329.94 

-9.51 

340.68 

222.73 

122.99 

6 39 

38 

729.9 

-5.10 

334.37 

110.00 

15 

20  35 

4702.69 

31  .07 

194.82 

229.11 

74.97 

16  46 

57 

4102.7 

20.69 

106.42 

5IFFERENTIAL  CORRECTIONS 

MIO- 

COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2169 

TRA 

-.3730 

TC3  -.1529 

BAU  .4344 

SGT 

634.1  SGR 

1697.9  SG3  437.0 

ST 

34  5.9 

SR 

494  .2 

SS 

071  .9 

ROE  .3417 

RRA 

.2364 

RC 3 1 .9559 

FAU  .10451 

RRT 

-.4927  RRF 

-.9707  RTF 

.4992 

CRT 

-.9500 

CRS 

• 9905 

CST 

-.9159 

FOE-1.6695 

FRA 

-.4240 

FC3-5.4630 

BSP  5357 

SGB 

1012.4  R23 

.0432  R13  - 

.9779 

LSA 

1051  .5 

MSA 

134.4 

SSA 

22.0 

BOE  .4047 

BRA 

.4423 

0C3  1.9610 

FSP  -1369 

SGI 

1729.6  SG2 

541 .6  THA  101 .58 

ELI 

597.7 

ELZ 

02.1 

ALF 

124.59 

1670 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4,  1968-69* 


LAUNCH  CATE  FEB  J2  1969 


FLIGHT  TIME  11D. 00 


ARRIVAL  CATE  JUN  2 1969 


heliocentric  conic 


RL 

147 

.69 

LAL 

.00 

LOL 

U3.ll 

VL 

27, 

.901 

gal 

RP 

108 

.87 

LAP 

-1  .64 

LOP 

205.25 

VP 

37, 

.672 

GAP 

RC 

86. 

508 

CL 

-18.33 

GP 

49.79 

ZAL 

137.98 

ZAP 

DISTANCE  311 .030 

-5.61  A7L  92.67  HCA  U2.ll  SMA  130.27 

-1.02  A7P  07.89  TAL  210.70  TAP  352.01 

79.01  ETS  351.26  7AE  130.50  ETE  07.44 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


PLANETOCENTRIC  CONIC 
C3  16.901  VHL  4. Hi  CLA  -16.14 
LNCH  TIME 

4 39  42 

12  18  34 

5 52  2 

13  40  55 

6 40  19 

15  17  0 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2941  TRA  -.3930  TC3  -.3738 

ROE  .4510  RRA  .2083  RC3  2.0412 

FOE-1.7827  FRA  -.3204  FC3-5.J037 

60 E .5391  BRA  .4455  BC3  2.0751 

LAUNCH  DATE  FES  12  1969 

HELIOCENTRIC  CONIC 


RAL  8.96  RAO  6567.7  VEL  11.759  PTH  2.00  VHP  4.367 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

1647.96 

-3.00 

8.16 

227.03 

110.17 

5 

7 

10 

5346.00 

27.66 

243.66 

233.01 

83.66 

13 

47 

40 

1414.56 

-4.13 

350.30 

226.43 

119.63 

6 

15 

37 

5054.62 

28.94 

222.04 

232.03 

02.15 

15 

13 

9 

1263.34 

-7.02 

337.13 

224.62 

123.54 

7 

1 

22 

4778.61 

32.27 

200.41 

232.15 

70.07 

16 

36 

46 

ECC  .16517  INC  2.6692  V]  30 . 1 68 
RCA  108.75  APO  151.78  V?  34.807 
7AC  100.27  ETC  146.57  CLP  -74.10 

OPA  53.45  RAP  .45  ECC  1 .2781 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1048.0 

4746.0 
0U  .6 

4454  .6 
663.3 
4170.6 


.79 

26.49 

-.16 

27.55 

-2.56 

30.29 


1 .53 
235.18 
343.85 
213.52 
330.00 
191 .75 


BAU  .4689 
FAU  .09964 
BSP  5894 
FSP  -1334 


RL 

147, 

.69 

LAL 

.00 

LOL 

143, 

,11 

VL 

27. 

902 

GAL 

RP 

108 

.89 

LAP 

-1  .80 

LOP 

280, 

,41 

VP 

37. 

668 

GAP 

RC 

88.877 

GL 

-21.52 

GP 

52, 

,72 

ZAL 

136 

.41 

ZAP 

MID-COURSE  ‘EXECUTION  ACCURACY 
SOT  767.5  SCR  1817.0  SG3  423.3 
RRT  -.6785  RRF  -.9823  RTF  .6846 
SC6  1973.2  R23  .0630  R13  -.9806 
SGI  1897.9  SG2  540.0  THA  107.44 

FLIGHT  TIME  112.00 

DISTANCE  317.344 

-5.55  A7L  93.16  HCA  145.26  SMA  130.28 
-.60  A7P  87.40  TAL  210.47  TAP  355.73 
83.80  ETS  355.36  7AE  127.60  ETE  92.91 


PLANETOCENTRIC  conic 
C3  17.428  VHL  4.175  OLA  -18.89  RAl 


10.68  RAO  6567.7  VEL  11.702  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

5 14  15 

1549.89 

.16 

2.69 

229.81 

118.32 

90.00 

11  57  47 

5450.25 

28.23 

251  .82 

236.43 

87.71 

100.00 

6 24  3 

1324.63 

-1.09 

345.43 

229.11 

119.87 

100.00 

13  30  40 

5158.74 

29.66 

229.70 

236,34 

86.11 

110.00 

7 7 16 

1189.25 

-4.22 

333.22 

227.17 

123.95 

110.00 

15  3 57 

4066.88 

33.32 

207.08 

235.89 

01 .89 

2.00  VHP 
INJ 


4.510 
TIME 

5 40  5 

13  20  46 

6 46  8 

14  56  39 

7 27  5 

16  25  4 


differential  corrections 

TOE  -.3980  TRA  -.4074  TC3  -.5953 
ROE  .5734  RRA  .1653  RC3  2.0771 
FOE-1.8660  FRA  -.1987  FC3-4.6014 
BOE  .6980  BRA  .4396  BC3  2.1607 


LAUNCH  CATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  14  7.69  LAL  .00  LOL  U3.ll 

RP  100.90  LAP  -1.96  LOP  291.57 

RC  91.256  CL  -25.00  GP  55.60 

planetocentric  conic 


BAU  .5034 
FAU  .09263 
BSP  6435 
FSP  -1264 


MID-COURSE  EXECUTION  ACCURACY 
SCT  945.9  SCR  1919.5  SC3  399.7 
RRT  -.7096  RRF  -.9851  RTF  .7950 
SC6  2139.9  R23  .0795  R13  -.9823 

SCI  2071.2  SC2  537.9  THA  112.89 

FLIGHT  TIME  114.00 


VL  27.898  GAL 
VP  37.661  GAP 
7AL  134.42  ZAP 


C3  18.228 

VHL 

4.269 

CLA  -21 .91 

RAl  12.76 

RAO  6567.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

57  56 

1430.35 

4.01 

356.01 

90.00 

11 

30  41 

5598.67 

28.19 

262.08 

100.00 

7 

3 47 

1217.03 

2.53 

339.57 

100.00 

13 

7 31 

5206.42 

29.87 

239.18 

no. oo 

7 

39  46 

1105.06 

-1  .00 

328.82 

110.00 

14 

40  2 

4971 .96 

34.04 

215.20 

01  STANCE  323.631 


07.41  ETS  359.82  7AE  124.37  ETE  90.07 

VEL  11.816  PTH  2.09  VHP  4.734 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


233.59 

240.40 

232.77 

240.55 

230.56 
240.45 


118.06 

92.85 

119.80 

91.10 

124.17 

86.64 


21  47 
3 59 
24  5 
35  37 
58  11 
10  54 


differential  corrections 

TOE  -.5342  TRA  -.4093  TC3  -.8004 

ROE  .7110  RRA  .1087  RC3  2.0593 

FOE-1.9242  FRA  -.0740  FC3-3.9972 
BOE  .8893  BRA  .4235  BC3  2.2094 

LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CCNIC 
RL  147.69  LAL  .00  LOL  U3.ll 

RP  108.92  LAP  -2.11  LOP  294.73 

RC  93.644  GL  -29.00  GP  58.70 

planetocentric  conic 


BAU  .5384 
FAU  .08416 
BSP  7030 
FSP  -1177 


VL  27.091 
VP  37.652 
7AL  131.96 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1153.9  SCR  2006.7  SC3  369.9 
RRT  -.0546  ART  -.9873  RTF  .0597 
SOB  23U. 8 R?3  .0922  R13  -.9835 

SCI  2252.4  SC2  533.9  THA  117.07 

FLIGHT  TIME  116.00 

DISTANCE  329.890 

-5.40  A7L  94.43  HCA  J5J.55  SMA  130.20 

.18  A7P  86.11  TAL  209.72  TAP  1.27 

90.50  ETS  4.62  7AE  120.91  ETE  102.94 


C3  19.437 

VHL  4.409 

OLA  -25.25 

RAL  15.26 

RAO  6567.8 

VEL  11.867 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 50  51 

1266.86 

9.16 

346.76 

238.92 

90.00 

10  49  44 

5792.39 

26.74 

276.05 

245.00 

100.00 

7 56  20 

1080.82 

7.12 

332.00 

237.02 

100.00 

12  34  40 

5453.66 

29.01 

251.52 

245.39 

110.00 

8 20  1 6 

1006.17 

2.77 

323.66 

235.14 

110.00 

U 27  29 

5101 .07 

34.10 

225.27 

245,92 

PTH  2.11 
INJ  A7MTH 
116.91 
99.70 
119.11 
97.53 
124.08 
92.60 


VHP  5.031 
INJ  TIME 

7 19  57 
12  26  16 

8 14  29 
U 5 41 

8 37  2 

15  52  30 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7 120  TRA  -.3941  TC3  -.9720  BAU  .5705 

ROE  .8627  RRA  .0310  RC 3 1.9686  FAU  .07422 

FOE-1.9474  FRA  .0568  FC3-3.3059  BSP  7507 

BOE  1.1185  BRA  .3954  0C3  2.1955  FSP  -1062 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1382.5  SCR  2066.9  SG3  333.6 
RRT  - .8927  RRF  -.9891  RTF  .8960 
SOB  2486.6  R23  .1035  R13  -.9042 

SCI  2429.5  SG2  530.0  THA  122.58 


ORBIT  DETERMINATION  ACCURACY 

ST  444.4 

SR 

630.2 

S$ 

940.2 

CRT  -.9666 

CRS 

.9950 

CST 

-.9424 

LSA  1212.4 

MSA 

136.2 

SSA 

19.2 

ELI  772.0 

Et2 

94  .2 

alf 

124.53 

ARRIVAL 

DATE 

JUN 

4 1969 

ECC  .16449 

INC 

3.1607 

VI 

30.160 

RCA  108.05 

APO 

151 .70 

V2 

34  .002 

ZAC  97.30 

ETC 

140.31 

CLP 

-79.73 

OPA  54.67 

RAP 

355.20 

ECC 

1 .2860 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

949.9 

3.94 

356.05 

4058.2 

27.62 

243.20 

724.6 

2.09 

330 .91 

4558.7 

28.03 

221  .00 

509.2 

.27 

327.01 

4266.9 

31  .04 

190.16 

ORBIT  DETERMINATION  ACCURACY 

ST  574.5 

SR 

791  .9 

ss 

3001 .2 

CRT  -.9746 

CRS 

.9981 

CST 

-.9609 

LSA  1392.9 

MSA 

J39.2 

S5A 

15.9 

ELI  972.8 

EL2 

104.0 

Alf 

125.74 

ARRIVAL 

DATE 

JUN 

6 1969 

ECC  .16393 

INC 

3.7368 

VI 

30 .168 

RCA  108.90 

APO 

151  .60 

v2 

34.797 

ZAC  94.42 

ETC 

150.23 

CLP 

'05.41 

OPA  55.83 

RAP 

349.77 

ECC 

1 . 3000 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

830.4 

7.73 

349.31 

4990.7 

20.28 

253.4? 

617.8 

6.47 

333.01 

4686.4 

29.71 

230.30 

505.1 

3.40 

322.61 

4372.0 

33.20 

206.06 

ORBIT  DETERMINATION  ACCURACY 

ST  730.8 

SR 

956.7 

SS 

1057.1 

CRT  -.9810 

CRS 

.9992 

CST 

-.9735 

LSA  1599.4 

MSA 

U2U 

SSA 

13.0 

ELI  1203.4 

EL2 

113.9 

alf 

127.54 

ARRIVAL  CATE 

JUN 

1 8 1969 

ECC  .16349 

INC 

4 .4257 

VI 

30.168 

RCA  108.91 

APO 

151 .49 

V2 

34.793 

7AC  91.64 

ETC 

352.32 

CLP  -91 .11 

CPA  56.97 

RAP 

344  . 1 3 

ECC  1 .3199 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

666.9 

12.70 

339.07 

5192.4 

27.00 

267.55 

400.0 

10.95 

325.30 

4053.7 

29.75 

242.79 

406.2 

7.23 

317.41 

4503  .1 

34  .00 

216.03 

ORBIT  DETERMINATION  ACCURACY 

ST  941.1 

SR 

1322.4 

55 

1100.0 

CRT  -.9055 

CRS 

.9997 

CST  -.9018 

LSA  1026.4 

MSA 

146.3 

SSA  10.5 

ELI  14  59 .6 

El2 

122.6 

ALF  129.91 

1679 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  12  1969  FLIGHT  TIME  118.00  ARRIVAL  DATE  JUN  10  1 969 

HELIOCENTRIC  CONIC  DISTANCE  336.121 

RL  M 7 .69  LAt  .00  LOL  M3. 11  VL  27.880  GAL  -5.30  AZL  95^HCA  154.69  SNA  130.12  ECC  .16315  INC  5.2699  VJ  30.168 

RP  1 0B  .93  LAP  -2.25  LOP  297.  $9  VP  37,641  GAP  .55  AZP  05.23  TAL  209.21  TAP  3.90  RCA  108.89  APO  151.35  V2  34.709 

RC  96.030  GL  -33.55  GP  61.05  ZAL  128.97  ZAP  93.22  ETS  9.79  7AE  117.22  ETE  107.59  7AC  80.95  ETC  1 54.63  CLP  -96.04 

PLANE TOCENTRIC  CONIC 

C3  21.206  VHL  4.614  OLA  -28.90  RAL  18.28  RAO  6567.9  VEL  11.944  PTH  2,13  VHP  5.431  OPA  58 . 1 3 RAP  330.18  ECC  1.3503 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.97 

8 16  11 

1069.58 

19.64 

337.27 

247.99 

111.64 

0 34  1 

469.6 

22.40 

329.64 

96.03 

9 56  29 

745.02 

19.65 

313.40 

247.99 

111.63 

10  0 54 

145.0 

22.42 

305 .06 

100.00 

9 23  3 

852.60 

14.40 

318.97 

245 .55 

116.40 

9 3?  16 

252.6 

17.84 

311  .07 

100.00 

11  32  18 

5725.27 

25 .07 

270.70 

250.04 

106.04 

13  7 44 

5125.3 

27.13 

262.51 

11 0.00 

9 13  47 

081 .73 

7.49 

317.11 

241  .49 

123.45 

9 20  29 

281  .7 

11  .84 

310.7 Z 

110.00 

13  50  3 

5268.91 

32.82 

238.19 

252.16 

100.13 

15  25  52 

4660.9 

33.07 

229.  M 

DIFFERENTIAL  CORRECTIONS  HIQ-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.9454  TRA  -.3542  TC3-1 .0894  BAU  .6004  SGT  1625.2  SGR  2107.6  SG3  294.3  ST  1184.0  SR  3287.4  SS  1134.2 

ROE  1 .0357  RRA  -.0637  RC3  1 .8068  FAU  .06366  RRT  -.9169  RRF  -.9906  RTF  .9230  CRT  -.9889  CRS  .9999  CST  -.9874 

FOE-1  .9446  FRA  .1780  FC3-2.5690  BSP  8191  SG0  2661.4  R23  .1117  R13  -.9850  L$A  2079.3  MSA  149.6  SSA  8.3 

BOE  1.4023  BRA  .3599  0C3  2.1098  FSP  -942  SGI  2609.3  SG2  524.0  THA  127.00  ELI  1744.3  EL2  130.0  AlF  132.58 

LAUNCH  DATE  FEB  12  1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  12  1969 


HELIOCENTRIC  CCNIC  DISTANCE  342.323 


RL  147.69 

LAL  .00 

LOL  143.11 

VL  27.866 

gal 

-5.20 

A7L  96.34 

HCA  157.03 

SMA 

130.02 

ECC 

.16290 

INC 

6.3350 

VI  30 . J 68 

RP  108.94 

LAP  -2.39 

LOP  301 .05 

VP  37.628 

GAP 

.90 

A7P  84,13 

TAL  208.61 

TAP 

6.44 

RCA 

108.84 

APO 

151 .20 

V2  34 . 70  7 

RC  98.436 

GL  -38.51 

GP  65.20 

7AL  125.43 

ZAP 

95.28 

ETS  15.42 

ZAE  113.28 

ETE 

112.16 

ZAC 

86.33 

ETC 

157.24 

CLP- 102 .69 

PLANE  TOCENTRIC  CONIC 

f 

C3  24.103 

VHL  4.910 

OLA  -32.85 

RAL  21 .95 

RAO  6560.0 

VEL  J2.065 

PTH  2.16 

VHP 

5.972 

DPA 

59.30 

RAP 

331.71 

ECC  1.3900 

\ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

t 

72.60 

7 7 20 

1364.94 

21.27 

.15 

254 .88 

115.65 

7 

30  13 

764.9 

24.54 

352.64 

107.40 

11  34  29 

5799.72 

21  .28 

274 

.69 

254 .08 

115.64 

13 

11  9 

5199.7 

24.55 

267.10 

z 

72.60 

7 7 20 

1364.94 

21.27 

.15 

254.80 

115.65 

7 

30  13 

764.9 

24.54 

352.64 

= 

107.40 

11  34  29 

5799.72 

21.28 

274 

.69 

254 .00 

115.64 

13 

11  9 

5199,7 

24.55 

267.10 

110.00 

10  30  30 

683.69 

14.72 

306 

.34 

251.16 

121.20 

10 

50  2 

83.7 

18.75 

299.53 

- 

110.00 

13  2 30 

5528.96 

28.13 

256 

.95 

250 .08 

110.28 

14 

34  39 

4929.0 

30.62 

240.64 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TOE-1. 2559 

TRA  -.2771 

TC3-1 .1310 

BAU  .6237 

SGT  1070.2  SGR  2114.6  SG3  252.4 

ST 

M68.1 

SR 

M32.4 

SS  1149.2 

ROE  1.2270 

RRA  -.1863 

RC3  1.5623 

FAU  .05256 

RRT  -, 

,9323  RRF  - 

.9919  RTF  . 

.9402 

CRT 

-.9942 

CRS 

1 .0000 

CST  -.9912 

- 

FOE-1 .9083 

FRA  .2915 

FC3-1 .081? 

BSP  8739 

5GB  2828.3  R23 

.1101  R13 

.9850 

LSA 

2346.2 

MSA 

152.4 

SSA  6.5 

BOE  1.7550 

8RA  .3339 

BC3  1.9292 

FSP  -806 

SGI  2700.8  SG2  ! 

516.5  THA  131.37 

ELI 

2046.6 

EL2 

136.3 

ALF  135.71 

_ 

LAUNCH  DATE  FES  12  1969 

flight  time  122.00 

ARRIVAL 

. CATE 

JUN  M 1969 

HELIOCENTRIC  CCNIC 

OISTANCE  340.494 

RL  M7.69 

LAL  .00 

LOL  143.11 

VL  27.048 

GAL 

-5.09 

A7L  97.73 

HCA  160.95 

SMA 

129.90 

ECC 

.16272 

INC 

7.7299 

VI  30.160 

- 

RP  108.94 

LAP  -2.52 

LOP  304.22 

VP  37.613 

GAP 

1 .24 

A7P  02.69 

TAL  207.93 

TAP 

0.00 

RCA 

108.76 

APO 

15 1 .03 

V2  34.705 

RC  100.837 

GL  -43.94 

GP  60.84 

ZAL  121 .31 

ZAP 

96.71 

ETS  21.72 

ZAE  109.04 

ETE 

116.99 

ZAC 

83.70 

ETC 

160.45 

CLP-100.90 

PLANE TOCENTRIC  CONIC 

C3  28.907 

VHL  5 . 376 

OLA  -37.03 

RAL  26.44 

RAO  6568.2 

VEL  12.259 

PTH  2.21 

VHP 

6.718 

DPA 

60.45 

RAP 

324.42 

ECC  1 .4757 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

65.07 

6 41  39 

1541  .39 

22.24 

M 

.60 

263.59 

120.40 

7 

7 20 

94J  .4 

26.10 

7.34 

114.93 

12  36  8 

5711  .69 

22.26 

268 

.32 

263.61 

120.39 

M 

11  20 

5111  ,7 

26.12 

261 ,06 

65.07 

6 4J  39 

1541.39 

22.24 

M 

.60 

263,59 

120.40 

7 

7 20 

941  .4 

26.10 

7.34 

114.93 

12  36  8 

5711.69 

22.26 

268 

.32 

263.61 

120.39 

14 

11  20 

5111  .7 

26.12 

261 .06 

65.07 

6 41  39 

1541 .39 

22.24 

14 

.60 

263.59 

120.40 

7 

7 20 

941  .4 

26.10 

7.34 

114.93 

12  36  8 

5711 .69 

22.26 

268 

.32 

263.61 

120.39 

M 

J1  20 

5111  .7 

26,12 

261 .06 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 6815  TRA  -.1430  TC3-1  .0845  BAU  .6390  SGT  2M6. 4 SGR  2084.6  S03  210.5  ST  1793.1  SR  1536.7  SS  1145.3 

ROE  1.4359  RRA  -.3376  RC3  1.2481  FAU  .04163  RRT  -.9433  RRF  -.9929  RTF  .9541  CRT  -.9920  CRS  .9999  CST  -.9939 

FDE-1.8455  FRA  .3802  FC3-1 .2468  BSP  9313  SG0  2992.1  R23  .1204  R13  -.9870  LSA  2620.1  MSA  153.1  SSA  5.0 

BCE  2.2111  BRA  .3666  BC3  1.6534  FSP  -673  SGI  2949.5  SG2  503.4  THA  135.89  ELI  2357.3  EL2  MO. 2 ALF  139.44 

LAUNCH  DATE  FEB  12  1969  FLIGHT  TIME  124.00  ARRIVAL  DATE  JUN  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  354.628 

RL  M7.69  LAL  .00  LOL  M3. 11  VL  27,828  GAL  -4.96  A7L  99.65  HCA  164.06  SMA  129.75  ECC  .16261  INC  9.6465  Vi  30.168 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.597  GAP  1.56  ATP  80. 72  TAL  207.  J7  TAP  11.22  RCA  100.65  APO  150.85  V2  34.704 

RC  103.240  CL  -49.73  GP  7 2.89  ZAL  116.65  TAP  97.46  ETS  29.29  2AE  104.40  ETE  122.73  TAC  BO. 97  ETC  164.89  CLP-116.J8 

Plane TOCENTRIC  CCNIC 


C3  37.075 

VHL 

6.089 

OLA  -41.23  RAL  31 .95 

WO  6568. 

,4  VEL  12*507  PTH  2.28 

VHP 

7. 

,705 

OPA 

61  .45 

RAP 

315.08 

ECC 

1 .6102 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.69 

6 

33  9 

1691 .17 

22.02 

26.95 

274.44 

125.78 

7 

1 

20 

1091  .2 

26.54 

20.12 

121.31 

13 

28  34 

5687.22 

22.04 

266.13 

274.45 

125.77 

15 

3 

21 

508  7.2 

26.55 

259.29 

58.69 

6 

33  9 

1691 .17 

22.02 

26.95 

274.44 

125.78 

7 

1 

20 

1091  .2 

26.54 

20.12 

121 .31 

13 

28  34 

5687.22 

22.04 

266.13 

274.45 

125.77 

15 

3 

21 

5087.2 

26.55 

259.29 

50.69 

6 

33  9 

1691 .17 

22.02 

26.95 

274.44 

125.78 

7 

1 

20 

1091  .2 

26.54 

20.12 

121 .31 

13 

28  34 

5667.22 

22.04 

266.13 

274.45 

125.77 

15 

3 

21 

5087.2 

26.55 

259.29 

INFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 28 95 

TRA 

.0914 

TC3  -.9394 

BAU  .6369 

SGT  2441.9  SGR 

1900.4  SG3 

J69.7 

ST 

2154.9 

SR 

1546.2 

SS 

1117,7 

ROE  1.6294 

RRA 

-.5250 

RC3  .8767 

FAU  .03102 

RRT 

-.9511  RRF 

-.9932  RTF 

.9667 

CRT 

-.9937 

CRS 

.9990 

CST 

-.995  9 

FOE-1.7555 

FRA 

.4722 

FC3  -.7242  BSP  9001 

SG0 

31 44 .0  R23 

.1100  R13  - 

.9088 

LSA 

2074.1 

MSA 

150.0 

SSA 

3.0 

BOE  2.8101 

BRA 

.5329 

BC3  1.2049 

FSP  -540 

SGI 

3107.0  SG2 

400.0  THA  141.25 

elj 

2640.5 

El2 

MO. 6 

ALF 

144.39 

1680 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  FEB  12  1969 


FLIGHT  TIME  126.00 


ARRIVAL  CATE  JUN  18  1969 


HELIOCENTRIC  CONIC 
RL  1 A7 .69  LAL  .00  LOL  143.11 

RP  106.95  LAP  -2.75  LOP  310.54 

RC  105.643  GL  -55.59  GP  77.44 

PLANETOCENTRIC  CONIC 
C3  52.490  VHL  7.245  OLA  -45.07 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
53.34  6 36  10  1836.77 

14  16  56  5716.30 


CISTANCE  360.715 

VL  27.605  GAL  -4.82  A7L  102.46  HCA  167.14  SMA  129.59 
VP  37.560  GAP  1.87  A7P  77.84  TAL  206.31  TAP  13.45 
7Al  111.55  7AP  97,48  ETS  39.83  7AE  99.15  ETE  131.24 


126.66 
53.34 
126.66 
53.34 
126.66 

DIFFERENTIAL  CORRECTIONS 


6 38  10  1836.77 
14  16  56  5716.30 
6 38  10  1836.77 
J4  16  56  5716.30 


RAL  38.64 
INJ  LAT 

19.90 

19.91 

19.90 

19.91 

19.90 

19.91 


TC3 

-.7089 

BAU 

.6041 

RC3 

.4003 

FAU 

.02120 

FC3 

-.3496 

BSP 

10290 

BC3 

.8608 

FSP 

-420 

RAO  6568 
INJ  LONG 

38.10 

266.90 

38.10 

266.90 
38.10 

266.90 
MIO- 
SGT 
RRT 
SGB 
SGI 


9 VEL  13.185  PTH  2.41  VHP  9.403 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

287.46  131.32  7 8 47 

287.47  131.31  15  52  12 

287.46  131.32  7 8 47 

287.47  131.31  15  52  12 

287.46  131.32  7 8 47 

287.47  131.31  J 5 52  12 

COURSE  EXECUTION  ACCURACY 

2809.2  SGR  1707.0  SG3  132.1 
-.9551  RRF  -.9908  RTF  .9797 

3287.2  *23  .1074  R13  -.9914 

3258.1  SG2  435.9  THA  149.26 


LAUNCH  DATE  FE8  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  108.95  LAP  -2.86  LOP  313.70 

RC  108.045  GL  -60.91  GP  82.25 

PLANETOCENTRIC  CONIC 


49.63  6 55 

130.37  15  1 

49.63  6 55 

130.37  15  1 

49.63  6 55 

130.37  15  i 

DIFFERENTIAL  CORRECTIONS 
TOE-4.7527  TRA  1.4015  TC3  -.4120 
ROE  .8384  RRA  -.6886  RC3  .1347 
FOE-1.5665  FRA  .6298  FC3  -.1212 
BOE  4.8261  BRA  1.5615  BC3  .4334 


FLIGHT  TIME  128.00 


ECC  .16255  INC] 2 .4581  VI  30.168 
RCA  108.53  APO  150.66  V2  34.783 
ZAC  77.94  ETC  172.40  ClP-126.77 

OPA  62.01  RAP  305.55  ECC  1 .8638 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1236.8  25.06  31.90 

5116.3  25.07  260.69 

1236.0  25.06  31.90 

5116.3  25.07  260.69 

1236.8  25.06  31.90 

5116.3  25.07  260.69 

ORBIT  DETERMINATION  ACCURACY 
ST  2554.8  SR  1349.0  SS  1072.6 

CRT  -.9937  CRS  ,9991  CST  -.9975 

LSA  3078.5  MSA  141.4  SSA  2.0 

ELI  2806.0  ELI  133.6  AlF  152.25 

ARRIVAL  DATE  JUN  20  1969 


VL  27.781  GAL 
VP  37.562  GAP 
ZAL  106.20  ZAP 


01  STANCE  366.731 

-4.66  AZL  106.99  HCA  170.18  SMA  129.42 
2.15  AZP  73.25  TAL  205.35  TAP  15.52 
96.76  ETS  59.53  7AE  92.90  ETE  148.82 


DLA  -47,00 

RAL  46.45 

RAO  6569.7 

VEL  14.389 

PTH  2.62 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1987.25 

15.27 

47.70 

302.14 

135.95 

5798.92 

15.29 

270.08 

302.16 

135.95 

1907.25 

15.27 

47.70 

302. 14 

135.95 

5798.92 

15.29 

270.08 

302.16 

135.95 

1987.25 

15.27 

47.70 

302.14 

135.95 

5798.92 

15.29 

270.08 

302.16 

135.95 

7 29  4 

16  38  7 

7 29  4 

16  38  7 

7 29  4 
16  38  7 


ECC  .16248  JNC16.9874  VI  30.168 

RCA  108.39  APO  150.45  V2  34.703 

ZAC  74.23  ETC  189.36  CLP-150.82 

DPA  61.52  RAP  292.92  ECC  2.4102 

PO  CST  TIM  INJ  2 -LAT  INJ  2 LONG 


1307.3 

5190.9 

1307.3 

5198.9 

1387.3 

5190.9 


20.94 

20.95 

20.94 

20.95 

20.94 

20.95 


42.17 
264.55 

42.17 
264.55 

42.17 
264.55 


BAU  .4965 
FAU  .01199 
BSP  10699 
FSP  -316 


MIO-C 

SOT 

RRT 

SGB 

SGI 


3302.7  SGR  857.4  SG3  99.6 
-.8964  RRF  -.9395  RTF  .9910 
3412.2  R23  .0883  R13  -.9944 

3392.1  SG2  370.0  THA  166.74 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  date  FEB  12  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  130.00 


OISTANCE  372.610 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL 

27.754 

RP  108.94 

LAP 

-2.95 

LOP  316.87 

VP 

37.543 

RC  110.446 

GL 

-64.20 

GP  03.02 

ZAL 

100.87 

PLANETOCENTRIC  CONIC 

C3  173.768 

VHL 

13.182 

DLA  -48.26 

RAL 

54.52 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

49.13 

7 

26  26 

2130.95 

0.4! 

130.87 

15 

35  22 

646.19 

0.43 

49.13 

7 

26  26 

2130.95 

8.41 

130.87 

15 

35  22 

646.19 

0.43 

49.13 

7 

26  26 

2130.95 

0.41 

130.07 

15 

35  22 

646.19 

0.43 

DIFFERENTIAL  CORRECTIONS 

TDE-4.7293 

TRA 

2.6207 

TC3  -.0783 

BAU 

.1035 

ROE-4 .0021 

RRA 

J .2492 

RC3  -.0102 

FAU 

.00195 

FDE-1 .5707 

FRA 

.7913 

FC3  -.0097 

BSP 

10958 

BDE  6.7399 

BRA 

2.9104 

0C3  .0790 

FSP 

-236 

GAL 

GAP 

7AP 


95. 


RAO  6570.9  VEL  17.170  PTH  2.94  VHP  17.104 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


54.24 
297 *89 
54.24 
297.89 
54.24 
297.89 


316.93 

316.94 

316.93 

316.94 

316.93 

316.94 


137.71 

137.70 

137.71 

137.70 

137.71 
137.70 


57 

8 


8 1 
15  46 
8 1 57 

15  46  8 
8 1 57 

15  46  8 


ST 

2967.3 

SR 

552.9 

SS 

1027.7 

CRT 

-.9757 

CRS 

.9849 

CST 

-.9989 

L5A 

3166.0 

MSA 

125.3 

SSA 

2.0 

ELI 

3016.0 

El2 

119.2 

ALF 

169.68 

arrival 

CATE 

JUN 

22  1969 

ECC 

.16232 

INC25.3966 

VI 

30 . 1 68 

RCA 

108.25 

APO 

150.21 

V2 

34 .784 

ZAC 

60,94 

ETC 

236.69 

CLP 

140.00 

DPA 

58.57 

RAP 

277.90 

ECC 

3.8598 

PO  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1530.9 

14.20 

4 9.11 

LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  108.94  LAP  -3.04  LOP  32p.03 

RC  112.844  GL  -61.01  GP  71.63 


VL  27.725 
VP  37.523 
ZAL  96.07 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2685.9  SGR  2241 . I SG3  74.2 

RRT  ,9463  RRF  .9629  RTF  .9976 

SGB  3498.0  R23  -.0756  Rl3  .9965 

SGI  3452.3  SG2  563.7  THA  39.56 

FLIGHT  TIME  132.00 

DISTANCE  378.103 

GAL  -4.19  AZL  134.73  HCA  175.68  SMA  129.03 

GAP  2.53  AZP  45.35  TAL  202.69  TAP  18.36 

ZAP  93.41  ETS  158.90  ZA£  70.97  ETE  244.06 


46.2  14.30  292.76 

1530.9  14.20  49.11 

46.2  14.30  292.76 

1530.9  14.20  49.11 

46.2  14.30  292.76 

ORBIT  DETERMINATION  ACCURACY 
ST  2119.1  SR  2101.5  SS  1039.6 

CRT  .9917  CRS  -.9944  CST  -.999 7 

LSA  3154 .2  MSA  196.1  SSA  3.3 

ELI  2970.3  EL2  192.0  AlF  44.76 

ARRIVAL  CATE  JUN  24  1969 


C3  494.942 

VHL  22.247 

DLA  -42.63 

RAL  59.95 

RAO  6572.3 

VEL  24.824 

PTH  3.34 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

56.69 

8 16  22 

2186.07 

1.74 

52.61 

328.04 

132.60 

123.31 

15  20  42 

847.70 

1.75 

309.84 

328.06 

132.60 

56.69 

8 16  22 

2186.07 

1.74 

52.61 

328.04 

132.60 

123.31 

15  28  42 

847.70 

1.7$ 

309.84 

328.06 

132.60 

56.69 

8 16  22 

2186.07 

1.74 

52.61 

328 .04 

132.60 

123.31 

15  28  42 

847.78 

1.75 

309.84 

328.06 

132.60 

INJ  TIME 
8 52  48 
15  42  50 
8 52  48 
15  42  50 
8 52  40 
15  42  50 


DIFFERENTIAL  CORRECTIONS 
TOE  1 .7513  TRA  1.4776  TC3  -.0246  BAU  1.1006 
ROE-9.9923  RRA  5.8723  RC3  .1645  FAU-. 01824 
FOE-1.8950  FRA  1 .2694  FC3  .0319  BSP  10558 
B0E10.1446  BRA  6.0554  BC3  .1663  FSP  -183 


SGT  694.9  SGR  3374.0  SG3  58.3 
RRT  -.0757  RRF  . 9980  RTF  -.0124 
SGB  3444.8  R23  -.0667  R13  .9978 

SGI  3374.4  SG2  692.8  THA  90.93 


ECC  .16170  INC44.7309  VI  30 . 1 68 
RCA  100.17  APO  1 49 .09  V2  34.786 
ZAC  59.25  ETC  207.06  CLP  100.06 

DPA  49.36  RAP  261.31  ECC  9.1455 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1506.1  7.13  47.10 

247.8  7.15  304.33 

1586.1  7.13  47.10 

247.0  7.15  304.33 

1586.1  7.13  47.10 

247.0  7.15  304.33 

ORBIT  DETERMINATION  ACCURACV 
ST  477.0  SR  2646.4  SS  1245.4 
CRT  -.0438  CRS  -.9995  CST  .8265 
LSA  2952.1  MSA  258.3  SSA  .3 
ELI  2677.1  El2  253.1  AlF  98.73 


1681 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


16  82A 

LAUNCH  CATE  FEB  12  1969  FLIGHT  TIME  134,00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  300.710 

RL  147.69  LAl  .00  LOt  143.11  VL  27.694  GAL  -4.94  A7L  1.66  HC A 163 .12  SMA  128. 82  ECC  .J6947  INC80.3376  VI  30.168 

RP  108.93  LAP  -3.12  LOP  323.20  VP  37.503  GAP  4.06  AZP  1 78 . 34  TAL  205.61  TAP  28.73  RCA  106.99  APO  150.65  V2  34.769 

RC  115.239  GL  43.08  GP  -48.60  ZAL  93.85  ZAP  93.11  ETS  178.77  7AE  50.62  ETE  97.33  ZAC  67.38  ETC  56.28  ClP  94.71 

plane  tocentric  CONIC 

C31630 . 322  VHL  40.377  CLA  57.36  RAL  24.64  RAO  6573.2  VEL  41 .652  PTH  3.57  VHP  49.806  OPA  -63.43  RAP  208.27  ECC27.8310 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7WTH  JNJ  TIME  PO  CST  TIM  JNJ  2 LAT  JNJ  2 LONG 

37.79  16  51  20  5041.17  1.38  239.08  295.54  32.65  181521  4441.2  -5.36  235.18 

U2.21  2 12  5 3404.64  1.39  106.31  295.52  32.65  3 8 50  2804.6  -5.35  102.41 

37.79  16  51  20  5041.17  1 .36  239.08  295.54  32.65  18  15  21  4441.2  -5.36  235.18 

142.21  212  5 3404.64  1.39  106.31  295.52  32.65  3 8 50  2804. 6 -5.35  102.41 

37.79  16  51  20  5041.17  1.38  239.08  295.54  32.65  18  15  21  4441.2  -5.36  235.18 

142.21  2 12  5 3404.64  1.39  106.31  295.52  32.65  3 8 50  2804.6  -5.35  102. 4j 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-5.5245 

TRA 

1 .9905 

TC3 

-.1058 

BAU 

4.7253 

SGT  1272.5  SGR  2656.6 

SG3  52.8 

ST 

799.9 

SR 

2173.5 

SS 

2166.4 

RD-1 5 . 31 33 

RRA 

-.1273 

RC3 

-.1892 

FAU- 

- .08077 

RRT  .8850  RRF  -.9999 

RTF  -.8823 

CRT 

.9795 

CRS 

1 .0000 

CST 

.9794 

FOE  3.5470 

FRA 

.0331 

FC3 

.0429 

BSP 

8956 

SGB  2945.6  R23  -.0885 

R13  -.9960 

LSA 

3367.4 

MSA 

156.2 

SSA 

.8 

: 

0DE16.2795 

BRA' 

T.9945 

0C3 

.2168 

FSP 

-171 

SGI  2895.0  SG2  543.6 

THA  66 . 1 3 

ELI 

2311 .1 

El2 

151  .4 

ALF 

70.09 

= 

LAUNCH  DATE  FEB  i 

12  1969 

FLIGHT  TIME  136.00 

ARRIVAL 

CATE 

JUN 

28  1969 

z 

HELIOCENTRIC  CONIC 

OISTANCE  392.975 

RL  147.69 

LAL 

.00 

LOL 

143.11 

VL 

27.662 

GAL 

-4.40  AZL  45.56  HCA  184.56  SMA  128.60 

ECC 

.16676 

INC44 .44  3 7 

VI 

30.168 

RP  108.92 

LAP 

-3.19 

LOP 

326.36 

VP 

37.402 

GAP 

3.85  AZP  134.35  TAL  203.02  TAP  27.57 

RCA 

107.15 

APO 

150.04 

V2 

34.792 

RC  117.630 

GL 

60.88 

GP 

-72.74 

ZAL 

96,36 

ZAP 

95.52  ETS  186.85  ZAE 

75.82  ETE  104.23 

ZAC 

87.22 

ETC 

68.95 

CLP 

108.91 

- 

plane tocentric  conic  

C3  488.651  VHL  22.105  OLA  67.79  RAL  350.73  RAO  6572.3  VEL  24.697  PTH  3.33  VHP  26.802  OPA  -79.48  RAP  135.51  ECC  9.0420 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

25.43  14  6 11  5029.09  -2.46  244.73  259.73  22.23  15  3 00  44 29.1  -9.86  242.09 

154.57  0 26  39  3290.68  -2.45  97.42  259.71  22.23  J2129  2690.7  -9.85  94.77 

25.43  14  6 11  5029.09  -2.46  244.73  259.73  22.23  15  30  0 4429.1  -9.86  242.09 

154.57  0 26  39  3290.68  -2.45  97.42  259.71  22.2 3 1 21  29  2690.7  -9.85  94.77 

25.43  14  6 11  5 029.09  -2.46  244.73  259.73  22.23  15  30  0 4429.1  -9.86  242.09 

154.57  0 26  39  3290.68  -2.45  97.42  259.71  22.23  1 21  29  2690.7  -9.85  94.77 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA  TION  ACCURACY 

TOE  -.0160  TRA  1.3398  TC3  -.0584  BAU  1.1976  SGT  954,3  SGR  3567.0  SG3  61.2  ST  275.7  SR  2773.3  SS  1307.2 

RC-10.3894  RRA  3.2225  RC3  -.1738  FAU-.01640  RRT  .6579  RRF  -.9991  RTF  -.6334  CRT  .2537  CRS  .9999  CST  .2418 

FOE  2.1209  FRA  -.6230  FC3  .0291  BSP  11219  SG0  3692.5  R23  -.0674  R13  -.9973  LSA  3066.7  MSA  267.2  SSA  j .4 

B0E10.3894  BRA  3.4899  BC3  .1833  FSP  -194  SGI  3624.1  SC2  707.4  THA  79.62  ELI  2774.2  EL2  266.6  AlF  88.54 


LAUNCH  CATE  FEB  12  1969  FLIGHT  TIME  138.00  ARRIVAL  CATE  JUN  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  398.405 

RL  147.69  LAL  .00  LOL  U3.I1  VL  27.629  GAL  -4 . U AZL  63.10  HCA  107.20  SMA  128.37  ECC  .16639  INC26.0959  VI  30 . 1 68 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.461  GAP  3.98  AZP  116.71  TAL  201 .43  TAP  28.63  RCA  107.01  APO  149.73  V2  34.796 

RC  120.015  GL  64.13  GP  -79.85  ZAl  99.59  ZAP  99.34  ETS  230.66  ZAE  88.70  ETE  147.84  ZAC  96.52  ETC  113.94  ClP  157.10 

PLANE TOCENTRIC  CONIC 

C3  191,972  VHL  13,855  OlA  66.07  RAL  337.73  RAD  6571.0  VEL  17.700  PTH  2.98  VHP  16.401  OPA  -73.66  RAP  80.11  ECC  4.1594 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

27.43 

13  10  49 

491 1 .54 

-9.33 

240.92 

243.56 

24.27 

14 

40  41 

4311  .5 

-16.60 

237.92 

152.57 

23  26  24 

3186.08 

-9.32 

95.80 

243.54 

24.27 

24 

19  30 

2586.1 

-16.59 

92.80 

27.43 

13  10  49 

4911 .54 

-9.33 

240.92 

243.56 

24.27 

14 

40  41 

4311  .5 

-16,60 

237.92 

152.57 

23  26  24 

3186.00 

-9.32 

95.80 

243.54 

24  .27 

24 

19  30 

2586.1 

-16.59 

92.80 

27.43 

13  18  49 

4911  .54 

-9.33 

240.92 

243.56 

24.27 

14 

40  41 

4311  .5 

-16.60 

237.92 

152.57 

23  26  24 

3186.00 

-9.32 

95.80 

243.54 

24.27 

24 

19  30 

2586.1 

-16,59 

92.80 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.9153  TRA -I. 3609  TC3  -.0330  BAU  .0850  SGT  2134,3  SGR  3294.7  SG3  80.0  ST  1671  .0  SR  1716. 3 SS  877.4 

ROE-3.5560  RRA  2.8916  RC3  -.0030  FAU  .00504  RRT  -,9203  RRF  -.9751  RTF  .9823  CRT  -.9583  CRS  .9833  CST  -.9943 

FOE  1.3953  FRA  -.7069  FC3  -.0227  BSP  12278  SGB  3925.6  R23  -.1037  R1 3 -.9936  LSA  2527.7  MSA  347.5  SSA  1.7 

BCE  5.2897  BRA  3.1959  BC3  .0331  FSP  -259  SGI  3060.4  SG2  712.6  THA  122.02  ELI  2370.8  EL2  345.8  AlF  134.21 

LAUNCH  DATE  FEB  12  1969  FLIGHT  TIME  140.00  ARRIVAL  CATE  JUL  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  404.298 

RL  147.69  LAl  .00  LOL  143.11  VL  27.595  GAL  -3.00  AZL  70.93  HCA  190.14  SMA  128.13  ECC  .16663  INC19.0736  vj  30 . 1 68 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.440  GAP  4.19  AZP  108.80  TAL  200.08  TAP  30.21  RCA  106.70  APO  149.48  V2  34.000 

RC  122.394  GL  62.47  GP  -75.82  ZAL  102.4 $ ZAP  103.73  ETS  284 , 76  ZAE  96.94  ETE  201 .33  ZAC  101.72  ETC  168.43  ClP-165.82 

PLANE TOCENTRIC  CONIC 

C3  102.936  VHL  10.146  OLA  63.12  RAL  337,65  RAO  657D.0  VEL  14.976  PTH  2.70  VHP  11.896  OPA  -66.63  RAP  62.65  ECC  Z.694J 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

30.90  13  26  32  4783.11  -16.08  235.22  239.26  28.07  14  46  15  4183.1  -23.10  231  .56 

149.10  23  18  1 3083.09  -16.07  94.03  239.24  28.06  24  9 24  2483.1  -23.09  90.36 

30.90  13  26  32  4783.11  -16,08  235.22  239.26  28.07  144615  4183.1  -23.10  231.56 

149.10  23  18  1 3083.09  -16.07  94.03  239.24  28.06  24  9 24  2483.1  -23.09  90 . 36 

30.90  13  26  32  4703.11  -16.08  235.22  239.26  20.07  144615  4103.1  -23.10  231.56 

149.10  23  18  1 3083.09  -16.07  94.03  239.24  28.06  24  9 24  2483.1  -23.09  90.36 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  3.7019  TRA-2.7031  TC3  -.3184  BAU  .4386  SGT  4023,7  SGR  446.0  SG3  106.2  ST  2323.1  SR  263.8  SS  816.8 

ROE  .4224  RRA  .3 009  RC3  -.0130  FAU  .01692  RRT  -.4199  RRT  -.3041  RTF  .9906  CRT  ,6272  CRS  -.6948  CST  -.9959 

FOE  1.3164  FRA  -.7491  FC3  -,|423  BSP  12708  SG8  4048.3  R23  -.1279  RJ  3 -.9 900  LSA  2467.3  MSA  214.9  SSA  2.1 

0OE  3.7259  BRA  2.7198  6C3  .3107  FSP  -347  SGI  4028.1  SO 2 404.3  T HA  177.31  ELI  2329.1  EL2  205.0  alF  4.ij 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  12  1969  FLIGHT  TIME  14?. 00  ARRIVAL  CATE  JUL  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  4J0.203 

RL  147.69  LAL  .00  La  143.11  VL  27.559  GAL  -3.66  A7l  75.21  HCA  193.15  SMA  127.59  ECC  .16714  INCH. 7560  VI  30.165 

RP  106.55  LAP  -3.34  LOP  335.57  VP  37.419  GAP  4.43  AZP  104.41  TAL  196.77  TAP  31.96  RCA  106.51  APO  149.27  V?  34.605 

RC  124.766  GL  59.49  GP  -69.57  7AL  104.81  ZAP  108.36  ETS  299.94  7AE  103.12  ETE  215.30  ZAC  105.40  ETC  183.50  CLP-154.50 

planetocentric  CONIC 

C3  66.375  VHL  8.147  OLA  60.34  RAL  34Q.93  RAD  6569.3  VEL  13.701  PTH  2.50  VHP  9.491  OPA  -60.22  RAP  53.64  ECC  2.0924 


LNCH  AZMTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

34.21 

13  47  42 

4669.71 

-21  .42 

229.16 

238.03 

32.12 

15 

5 32 

4069.7 

-26.13 

224 .77 

145.79 

23  23  3 

2997.85 

'21  .41 

91  .90 

238.01 

32.12 

24 

13  1 

2397.9 

-28.12 

87.50 

34.21 

13  47  42 

4669.71 

-21  .42 

229.16 

238.03 

32.1? 

15 

5 32 

4069.7 

-28.13 

224 .77 

145.79 

23  23  3 

2997.85 

-21  .41 

91  .90 

238.01 

32.12 

24 

13  1 

2397.9 

-28.12 

87.50 

34.21 

13  47  42 

4669.71 

-21  .42 

229.16 

238.03 

32.12 

15 

5 32 

4069.7 

-28.3  3 

224 .77 

145.79 

23  23  3 

2997.85 

-21  .4J 

91.90 

216.01 

32.12 

24 

13  1 

2397.9 

-28.12 

87.50 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA  TION  ACCURACY 


TOE 

2.8908 

TRA-2.3481 

TC3 

-.6743 

0AU 

.6160 

SGT 

4058.7 

SGR 

879.6 

SG3 

137,3 

ST 

2266.3 

SR 

729.5 

SS 

845.1 

ROE 

1 . 0206 

RRA  -.3036 

RC3 

-.1650 

FAU 

.02708 

RRT 

.8947 

RRF 

.9556 

RTF 

.9822 

CRT 

.9613 

CRS 

-.9884 

CST 

-.9919 

FOE 

1 .3860 

FRA  -.7843 

FC3 

-.3532 

BSP 

13 269 

SGB 

4153.0 

R23 

.1540 

R13 

.9852 

LSA 

2517.8 

MSA 

208.3 

SSA 

2.7 

BOE 

3.0658 

BRA  2.3677 

BC3 

.6942 

FSP 

-462 

SGI 

4135.0 

SG2 

385.6 

THA 

11.07 

ELI 

2373.1 

El2 

192.0 

alf 

17.31 

LAUNCH 

DATE  1 

rE0  12  1969 

FLIGHT 

TIME 

144.00 

ARRIVAL 

DATE 

JUL 

6 1969 

HELIOCENTRIC  CONIC  DISTANCE  416.175 

RL  147.69  LAL  .00  La  143.11  VL  27.523  GAL  -3.43  A7L  77.91  HCA  196.28  SMA  127.64  ECC  .16776  INC12.D935  VI  30 . 1 66 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.397  GAP  4.67  A7P  101.62  TAL  197.44  TAP  33.71  RCA  106.23  APO  149.06  V2  34.613 

RC  127.128  GL  56.26  GP  -63.46  ZAL  106.53  ZAP  112.99  ETS  304.99  7AE  108.14  ETE  218.57  ZAC  108.37  ETC  188.05  ClP-150.95 

PLANETOCENTRIC  CONIC 


C3  47.913 

VHL  6.922 

DLA  57.86 

RAL  345.02 

RAO  6568.8 

VEL  13.011 

PTH  2.37 

VHP  8.083 

OPA  -54.27 

RAP  48.08 

ECC  I .7885 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

37.18 

14  11  41 

4575.23 

-25.29 

223.28 

237.77 

36.04 

15  27  56 

3975.2 

-31 .66 

218.18 

142.82 

23  31  43 

2932.38 

-25.28 

89.73 

237.75 

36.04 

24  20  35 

2332.4 

-31 .64 

84.63 

37.18 

14  11  41 

4575.23 

'25.29 

223.28 

237.77 

36.04 

15  27  56 

3975.2 

-31 .66 

218.16 

142.8? 

23  31  43 

2932.38 

-25.28 

89.73 

237.75 

36.04 

24  20  35 

2332.4 

-31 .64 

84.63 

37.18 

14  11  41 

4575.23 

-25.29 

223.28 

237.77 

36.04 

15  27  56 

3975.2 

-31 .66 

216.16 

14 2.82 

23  31  43 

2932.38 

-25.28 

89.73 

237.75 

36.04 

24  20  35 

2332.4 

-31 .64 

84.63 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE 

2.6179 

TRA- 

■1.7683 

TC3 

-.8194 

BAU 

.5344 

SGT 

3701  .2 

SGR 

1032.4 

SG3 

153.0 

ST 

2474.5 

SR 

970.9 

SS 

998.3 

ROE 

1.16 82 

RRA 

-.1857 

RC3 

-.1573 

FAU 

.02556 

RRT 

.0446 

RRF 

.9565 

RTF 

.9542 

CRT 

.9687 

CRS 

-.9956 

CST 

-.9877 

FOE 

1.6979 

FRA 

-.5575 

FC3 

-.4619 

BSP 

5893 

SGB 

3919.6 

R23 

.2498 

R13 

.9629 

LSA 

2626.1 

MSA 

253.2 

SSA 

3,3 

BOC 

3.0504 

BRA 

1 .7780 

BC3 

.8343 

FSP 

-105 

SGI 

3082.4 

SG2 

538.3 

THA 

13.25 

ELI 

2640.6 

EL2 

225 . 1 

alf 

20.97 

."LAUNCH  DATE  FEB  1?  1969  FLIGHT  TIME  U6.00  ARRIVAL  CATE  JUL  6 3 969 

HELIOCENTRIC  CONIC  DISTANCE  422.091 

RL  147.69  LAL  .00  La  143 .11  Vl  27,485  GAL  -3.21  A7l  79.76  HCA  199.39  SMA  127.39  ECC  .16862  INCJ0.2437  VI  30 . 3 68 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37.376  GAP  4.93  A7P  99.67  TAL  196.16  TAP  35.55  RCA  105.91  APO  145.87  V2  34.818 

RC  129.451  GL  53.07  GP  -57.76  ZAL  307.75  ZAP  117.54  ETS  307.24  7AE  112.29  ETE  218.56  ZAC  110.90  ETC  169.47  ClP-150.09 

PLANETOCENTRIC  CONIC 

C3  37.275  VHL  6.105  DLA  55.61  RAL  349.17  RAO  6568.5  VEL  12.595  PTH  2.28  VHP  7.209  OPA  -48.7?  RAP  44.33  ECC  1.6135 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

39.91  14  35  37  4497.08  -27.95  217.74  237.90  39.74  15  50  34  3897.1  -33.97  212.00 

140.09  23  40  54  2884.03  -27.94  87.77  237.88  39.74  24  26  58  2284.0  -33.95  82.03 

39.91  14  35  37  4497.08  -27.95  217.74  237.90  39.74  15  50  34  3897.1  -33.97  212.00 

140.09  23  40  54  2884 ,03  -27.94  87.77  237.88  39.74  24  28  58  2284.0  -33.95  62.03 

39.91  14  35  37  4497.08  -27.95  217.74  237.90  39.74  15  50  34  3897.1  -33.97  212.00 

140.09  23  40  54  2084 .03  -27.94  87.77  237.88  39.74  24  28  58  2284.0  -33.95  62.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3170  TRA-1.8288  TC3-1 .4672  0AU  .7582  SGT  4144.0  SGR  1132.3  SG3  196.6  ST  2358.4  SR  687.0  SS  943.0 

ROE  .9299  RRA  -.3177  RC3  -.4027  FAU  .04308  RRT  .9341  RRF  .9839  RTF  .9693  CRT  .9764  CRS  -.9977  CST  -.9886 

FOE  1.5649  FRA  -.7444  FC3-I  .0005  BSP  13313  SGB  4295.9  R23  .1970  R13  .9742  LSA  2682.4  MSA  209.8  55A  4.2 

BOC  2.4966  BRA  1.8562  BC3  1.5215  FSP  -64]  SGI  4278.0  SG2  391.6  THA  14.44  Etl  2513.3  El2  179.6  ALF  20.27 

tAUNCH  OATE  FEB  12  1 969  FLIGHT  TIME  148.00  ARRIVAL  CATE  JUL  10  1969 

HELIOCENTRIC  CONIC  OISTANCE  428.039 

RL  147.69  LAL  .00  La  143.11  VL  27.447  GAL  -2.97  AZL  81.11  HCA  202.5?  SMA  1?7.14  ECC  .16955  INC  8.8896  V]  30 . 1 68 

RP  108.82  LAP  -3.39  LOP  345.38  VP  37.355  GAP  5.18  A7P  96.22  TAL  194.83  TAP  37.35  RCA  105.58  APO  140.69  V?  34.8?5 

RC  131.823  GL  50.07  GP  -52.60  ZAL  108.44  ZAP  121  .64  ETS  308.57  7AE  115.72  ETE  217.31  ZAC  113.18  ETC  169.77  ClP-150.29 

planetocentric  conic 


C3  30.512 

VHL 

5.524 

DLA  53.67 

RAL  353.25 

RAO  6568.2  VEL  12.324 

PTH  2.22 

VHP  6.647 

OPA  -43.56 

RAP 

41  .65 

ECC 

1 .5022 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

■ INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

42.29 

14 

58  41 

4432.13 

-29.77 

2 12.73 

238.40 

43.04 

16  12 

33 

3832.1 

- 

35  .45 

206.45 

137.71 

23 

50  23 

2848 .04 

-29.76 

06.04 

238.38 

43.03 

24  37 

51 

2248.0 

- 

35.44 

79.76 

42.29 

14 

58  41 

4432.13 

-29.77 

212.73 

238.40 

43.04 

16  12 

33 

38  32.1 

- 

35.45 

206.45 

137.71 

23 

50  23 

2848.04 

-29.76 

86.04 

238.38 

43.03 

24  37 

51 

2246.0 

- 

35.44 

79.76 

42.29 

14 

58  41 

4432.13 

-29.77 

212.73 

238.40 

43.04 

16  12 

33 

30  32.1 

- 

35.45 

206 . 4 5 

13V. 71 

23 

50  23 

2848.04 

-29.76 

06.04 

238.38 

43.03 

24  37 

51 

2240.0 

- 

35.44 

79.76 

INFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.1758 

TRA- 

*1.6602 

TC3-1 .9149 

BAU  .8056 

SGT 

4244.9  SGR  1104.8  SG3 

222.3 

ST  ?4?0.3 

SR 

062.3 

55 

973.8 

ROE  .8205 

RRA 

-.2623 

RC3  -.4835 

FAU  .04962 

RRT 

.9352  RRF 

.9832  RTF 

.9650 

CRT  .9784 

CRS 

-.9904 

CST 

-.9883 

FOE  1.5964 

FRA 

-.6902 

FC3-1 ,4078 

BSP  13739 

SGB 

4306.3  R23 

.2074  R13 

.9696 

LSA  2740.0 

MSA 

205.7 

SSA 

5.1 

BOE  2.3254 

BRA 

1.6808 

BC3  1 .9750 

FSP  -739 

SGI 

4369.8  SG? 

380.1  THA 

13.79 

ELI  2563.6 

EL? 

168.4 

alf 

19.30 

1683 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


launch  date  feb  \z  1969  flight  time  15 o.oo  arrival  cate  jul  12  ises 

HELIOCENTRIC  CONIC  OJSTANCE  433.983 

RL  147.69  LAL  .00  LOL  U3.JJ  VL  27.409  GAL  -2.73  AZL  82.15  MCA  205.66  SMA  126.88  ECC  .17060  INC  7.8534  V!  30.168 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.334  GAP  5.43  AZP  97.09  TAL  193.48  TAP  39.14  RCA  105.23  APO  148.53  V2  34.833 

RC  134.153  Gl  47.28  GP  -47.97  ZAL  108.67  ZAP  125.85  ETS  309.52  ZAE  118.52  ETE  215.50  ZAC  115.30  ETC  189.58  ClP-151.00 

PLANETOCENTRIC  COlIC 

C3  25.915  VHL  5,091  CLA  51.99  RAl  357.23  RAO  6568.0  VEL  12.136  PTH  2.18  VHP  6.282  OPA  -38.81  RAP  40-25  ECC  1.4265 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

44.39 

15  20  49 

4377.47 

-31 .00 

208.25 

239.24 

45.93 

16  33  46 

3777.5 

-36.37 

201  .53 

135.61 

0 3 55 

2821 .25 

-3 0.96 

84.58 

239.22 

45.92 

0 50  57 

2221  .3 

-36.36 

77.87 

44.39 

15  20  49 

4377.47 

-31 .00 

208.25 

239.24 

45.93 

16  33  46 

3777.5 

-36.37 

201  .53 

135.61 

0 3 55 

2821 .25 

-30.98 

84.58 

239.22 

45.92 

0 50  57 

2221.3 

-36.36 

77.87 

44.39 

15  20  49 

4377,47 

-31 .00 

208.25 

239.24 

45.93 

16  33  46 

3777.5 

-36.37 

201 .53 

135.61 

0 3 55 

2821 .25 

-30.98 

84.58 

239.22 

45.92 

0 50  57 

2221 .3 

-36.36 

77.87 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  - ORBIT  DETERMINA  TION  ACCURACY 


TCE 

2.0827 

TRA-1 

.5052 

TC 3 -2. 3682 

BAU 

.8409 

SGT 

4344.7 

SGR 

1048.5 

SG3 

242.5 

ST 

2406.2 

SR 

824.2 

55 

994 . 3 

ROE 

.7253 

RRA  - 

.2047 

RC3  -.5316 

FAU 

.05435 

RRT 

.9324 

RRF 

.9798 

RTF 

.9607 

CRT 

.9796 

CRS 

-.9989 

CST 

-.9870 

FOE 

I .6000 

FRA  - 

.6045 

FC3-1 ,8156 

BSP 

13995 

see 

4469.4 

R23 

.2143 

Rl  3 

.9649 

LSA 

2794.3 

MSA 

202.0 

SSA 

6.1 

BOE 

2.2054 

BRA  1 

.5191 

8C3  2.4271 

FSP 

-807 

SGl 

4454,1 

SG2 

369.5 

THA 

12.77 

ELI 

26U.5 

El2 

157,3 

alf 

18.06 

LAUNCH  OATE  FEB  12  1 969  FLIGHT  HNE  ! 52. 00  ARRIVAL  CATE  JUL  14  1969 

HELIOCENTRIC  CONIC  OJSTANCE  439,919 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL  27.370 

GAL  -2.48 

AZL  82.97  HCA 

208.81 

SNA 

126.62 

ECC  .17176 

INC  7.0257 

Vi 

30.3  68 

RP  108.77 

LAP 

-3.38 

LOP  351 .74 

VP  37.313 

GAP  5.69 

AZP  96.16 

TAL 

192.10 

TAP 

40.91 

RCA  104.07 

APO  348.37 

V2 

34 .041 

RC  136.47J 

GL 

44.68 

GP  -43.83 

ZAL  100.40 

ZAP  129.55 

ETS  3 10.28 

ZAE 

120.70 

ETE 

213.44 

ZAC  117.30 

ETC  189.16 

CLP 

-151 .96 

= 

PLANETOCENTRIC  CONIC 

C3  22.624 

VHL 

4.756 

OLA  50.53 

RAL  1,14 

RAD  6567.9 

VEL  12.000 

PTH 

2.14 

VHP 

6.049 

OPA  -34.47 

RAP  39.30 

ECC 

1 .3723 

= 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

46.23 

15 

42  6 

4330.99 

-31.82 

204.28 

240.42 

40.43 

16 

54  17 

3731  .0 

-36.91 

197.22 

133.77 

0 

13  47 

2801  *12 

-31 .81 

83.38 

240.40 

40.43 

I 

0 28 

2201  .1 

-36.90 

76-31 

46.23 

15 

42  6 

4330.99 

-31.82 

204.28 

240.42 

40.43 

16 

54  17 

3731  .0 

-36.91 

197.22 

133.77 

0 

13  47 

2801  .12 

-31 .81 

83.38 

240.40 

40.43 

1 

0 28 

2201 .1 

-36.90 

76.31 

- 

46.23 

15 

42  6 

433 0.99 

-31 .82 

204.28 

240.42 

48.43 

16 

54  17 

3731  .0 

-36.91 

197.22 

153.77 

0 

13  47 

2801.12 

-31 .81 

83.38 

240.40 

40.43 

1 

0 28 

2201 . 1 

-36.90 

76.31 

— 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACY 


TOE 

2.0141 

tra- 

-1.3620 

TC3-2.8286 

BAU 

.8719 

SGT 

4440.2 

SGR 

984.3 

SG3 

257.0 

ST 

2540.0 

SR 

781  .8 

SS 

J003.4 

ROE 

.6447 

RRA 

-.1549 

RC3  -.5558 

FAU 

.05760 

RRT 

.9203 

RRF 

.9744 

RTF 

.9570 

CRT 

.9808 

CRS 

-.9993 

CST 

-.9873 

FOE 

1 .5754 

FRA 

-.5021 

FC3-2.2040 

BSP 

14291 

5G0 

4555.8 

R23 

.2157 

Rl  3 

,9606 

LSA 

2840.9 

MSA 

3 98.0 

SSA 

7.1 

BOE 

2.1140 

BRA 

1 .3708 

BC3  2.8826 

FSP 

-861 

SGl 

4541.7 

SG2 

358.5 

THA 

11.68 

ELI 

2661  .2 

El2 

146.0 

alf 

16.00 

LAUNCH 

CA  T£ 

FEB 

12  1969 

Flight 

TIME 

154.00 

arrival 

CATE 

JUL 

16  1969 

HELIOCENTRIC  CONIC  OISTANCE  445,847 

RL  147.69  LAL  .00  La  U3.ll  VL  27.330  GAL  -2.22  AZL  83.65  HCA  21J.97  SMA  126.36  ECC  .1  7305  INC  6.3499  VI  30.168 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.292  CAP  5.94  A7P  95 . 39  TAL  190.70  TAP  42.66  RCA  104.49  APO  148.23  V2  34 .850 

RC  138.775  CL  42.26  GP  -40.16  7Al  101.92  ZAP  132.94  ETS  310.94  ZAE  122. 59  ETE  211.32  ZAC  119.24  ETC  188.66  CiP-153.04 

PLANETOCENTRIC  CONIC 


C3  20.176 

VHL 

4.492 

CLA  49.26 

RAL  5.01 

RAO  6567.0  VEL  11.890 

PTH  2.11 

VHP  5 . 906 

DPA  -30.51 

RAP 

30.04 

ECC 

1 .3321 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IN  j LONG  INJ  RT  ASC 

INJ  A7MTH 

i INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

47.05 

16 

2 40 

4290.97 

-32.37 

200.70 

241 .93 

50.60 

17  14 

19 

3693  .0 

- 

37.21 

193.43 

132.15 

0 

23  59 

2706.01 

-32.36 

02.40 

241 .92 

50.59 

1 10 

25 

2106.0 

- 

37.20 

75.05 

47.85 

16 

2 40 

4290.97 

-32.37 

200.78 

241.93 

50.60 

17  14 

19 

3691  .0 

- 

37.21 

193.43 

132.15 

0 

23  59 

2706.01 

-32.36 

02.40 

241,92 

50.59 

1 10 

25 

2186.0 

- 

37.20 

75.05 

47.05 

16 

2 40 

4290.97 

-32.37 

200.70 

241.93 

50.60 

17  14 

19 

3693 .0 

- 

37.21 

193 .43 

132.15 

0 

23  59 

2706.0! 

’-32.36 

02,40 

241.92 

50.59 

1 10 

25 

2186.0 

- 

37.20 

75.05 

inferential 

. CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.9611 

TRA- 

*1 .2242 

TC3-3.2913 

BAU  .9007 

SGT 

4552.4  SGR 

920.7  SG3 

260.5 

ST  2604.0 

SR 

740.0 

SS 

1002.1 

ROE  .5777 

RRA 

-.1137 

RC3  -.5625 

FAU  .05959 

RRT 

.9231  RRF 

.9669  RTF 

.9537 

CRT  .9023 

CRS 

-.9995 

CST 

-.9060 

FOE  1.5281 

FRA 

-.3902 

FC3-2.5570 

BSP  14 610 

SG6 

4$44.6  R23 

.2116  R13 

.9560 

LSA  2880.1 

MSA 

193.4 

SSA 

8.2 

BOE  2.0444 

BRA 

1.2295 

0C3  3.3390 

FSP  -900 

SGl 

4631.5  SG2 

340.1  THA 

10.63 

ELI  2703.7 

EL2 

134  .3 

alf 

15.63 

LAUNCH  DATE  FEB  12  1 969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  451 .764 

Rl  147.69  LAL  .00  ta  J"43.n  VL  27.290  GAL  -1.95  AZL  84.22  HCA  215.12  SMA  126.10  ECC  .3  7446  InC  5.7836  VJ  30.168 

RP  108.71  LAP  -3.32  LOP  358.09  VP  37.272  CAP  6.J9  AZP  94.74  TAL  189*2 7 TAP  44.40  RCA  104.10  APO  M8.10  V2  34.860 

RC  141.067  Gl  39.97  GP  -36.92  ZAL  107.00  ZAP  136.03  ETS  311.52  ZAE  124.04  £TE  209.24  ZAC  121.15  ETC  188.13  ClP-154.19 

PLANETOCENTRIC  CONIC 

C3  18.303  VHL  4.270  OLA  40.15  RAL  8.89  RAO  6567.7  VEL  11.819  PTH  2.09  VHP  5.829  CPA  -26.90  RAP  38.77  ECC  J.3012 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

49.27  16  23  1 4256.39  -32.73  197.69  043.7$  52.47  17  33  57  3656.4  -37.35  190.12 

130.73  0 34  42  2774.55  -32.72  01  .60  243.76  52.46  1 20  56  2174.5  -37.34  74.04 

49.27  1623  1 4258739  -32.73  197.69  243.76  52.47  173357  3656.4  -37.35  190.12 

130.73  03442  2774.55  -32.72  81.60  243.76  52.46  1 20  56  2174.5  -37.34  74.04 

49.27  16  23  1 4256,39  -32.73  197,69  243.76  52.47  17  33  57  3656.4  -37.35  190.12 

130.73  0 34  42  2774.55  -32.72  81 .60  243.76  52.46  I 20  56  2174.5  -37.34  74.04 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.9211  TRA- 1.0870  TC3-3. 7475  BAU  .9270  SGT  4654.4  SGR  061 .7  SG3  275.2  ST  2656.6  SR  703.0S5  994.4 

ROE  .5236  RRA  -.0717  RC3-. 5546  FAU  .06040  RRT  .9163  RRF  .9571  RTF  .9508  CRT  . 9836  CRS  -.9997  CST  -.9863 

FDE  1.4682  FRA  -.2730  FC3-2^8570  8SP  14920  SG6  4733.5  R23  .2028  R 13  .9533  LSA  2916.3  MSA  108.7  SSA  9.4 

BOE  1.9912  BRA  1.0899  0C3  3.7004  FSP  -923  SGl  4721 .2  SG2  340.3  THA  9.68  ElI  2745.3  EL2  122.8  alF  14.62 


1684 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  CATC  FE6  1 2 1969 


flight  time  158.00 


ARRIVAL  CATE  JUL  20  1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  108.68  LAP  -3.28  LOP  1.27 

RC  143.344  CL  37.81  GP  -34.06 

planetocentric  CONIC 
C3  16.840  VHL  4.104  CLA 

LNCH  A7MTH  LNCH  TIME 


DISTANCE  457.670 

VL  27.250  CAL  -1.66  A7L  84 . 70  MCA  218.29  SMA  125.84  ECC  .17600  INC  5.2994  VI  30.168 

VP  37.252  GAP  6.45  A7P  94.16  TAL  187.83  TAP  46.12  RCA  103.69  APO  147.98  V2  34 .870 

7AL  105.70  ZAP  138.85  ETS  312.02  7AE  125.18  ETE  207.27  7AC  123.04  ETC  187.61  ClP-155.35 


47.18 
L-I  TIME 
4226.16 
2766.13 
4226.16 
2766 . 1 3 
4226.16 
2766 . 1 3 


50.54  16  43  2 

129.46  0 45  55 

50.54  16  43  2 

129.46  0 45  55 

50.54  16  43  2 

129.46  0 45  55 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8905  TRA  -.9454  TC3-4.I091 
ROE  .4001  RRA  -.0509  RC3  -.5360 
FDE  1.3996  FRA  -.1520  FC3-3.0958 
BOE  1.9505  BRA  .9468  6C3  4.2233 

LAUNCH  DATE  FE8  12  1969 


RAL  12.80 
INJ  LAT 
-32.94 
-32.93 
-32.94 
-32.93 
-32.94 
-32.93 

0AU  .9508 
FAU  .06022 
BSP  15162 
FSP  -929 


RAD  6567.7  VEL  11  .757  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.08  VHP  5.800  OPA  '23.61  RAP  39.01  ECC  1.2771 


194.95 

80.97 

194.95 

80.97 

194.95 

80.97 


245.92 

245.91 

245.92 

245.91 

245.92 
245.91 


AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54.00 

17  53  28 

3626.2 

-37.37 

187.21 

54.07 

1 32  1 

2166.1 

-37.36 

73.24 

54.00 

17  53  28 

3626.2 

-37.37 

187.21 

54.07 

1 32  1 

2166.1 

-37.36 

73.24 

54.08 

17  53  28 

3626.2 

-37.37 

187.21 

54,07 

1 32  1 

2166.1 

-37.36 

73.24 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

4749.8 

SCR 

008.6 

SC3 

278.3 

ST 

2705.1  SR 

671  .2 

SS 

901 .1 

RRT 

.9074 

RRF 

.9440 

RTF 

.9479 

CRT 

.9053  CRS 

-.9998 

CST 

-.9057 

SCB 

4018.1 

R23 

.1911 

R13 

.9501 

LSA 

2949.0  MSA 

104.1 

SSA 

10.7 

SCI 

4806.4 

SC2 

335.0 

THA 

0.03 

Eli 

2704.9  EL2 

111.2 

alf 

3 3.76 

FLIGHT 

TIME 

160.00 

arrival 

CATE 

JUL 

22  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  M3. II 

RP  108.65  LAP  -3.23  LOP  4.46 

RC  145.608  GL  35.74  GP  -31.53 

PLANETOCENTRIC  CONIC 
C3  15.684  VHL  3.960  DLA  46.31  RAL 


VL  27.209 
VP  37.232 
7AL  104.26 


GAL 

GAP 


DISTANCE  463.565 

-1.37  A7L  85.12  MCA  221 .45  SMA  125.57  ECC  .17769  INC  4.8783  VI  30.168 

6.71  AZP  93.66  TAL  186.37  TAP  47.02  RCA  103.26  APO  147.09  V2  34  .880 


ZAP  141.43  ETS  312.43  7AE  126.08  ETE  205.43  ZAC  124.93  ETC  187. 12  ClP'156.52 


16.70  RAD  6567.6  VEL  11.700  PTH  2.06  VHP  5.007 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

51  .69 

17  2 59 

4199.60 

-33.05 

192.51 

240.37 

55.49 

16 

12  59 

128.31 

0 57  40 

2760.27 

-33.03 

80.50 

240.36 

55.46 

1 

43  40 

51  ,69 

17  2 59 

4199.60 

-33.05 

192.51 

240.37 

55.49 

16 

12  59 

128.31 

0 57  40 

2760.27 

-33.03 

80.50 

240.36 

55.40 

1 

43  40 

51  .69 

17  2 59 

4199.60 

-33.05 

192.51 

240.37 

55.49 

18 

12  59 

120.31 

0 57  40 

2760.27 

-33.03 

80.50 

240.36 

55.40 

1 

43  40 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

OPA  -20.60  RAP  39.52  ECC  1 .2581 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3599.6 

2160.3 

3599.6 

2160.3 

3599.6 

2160.3 


-37.31 

-37.30 

-37.31 

-37.30 

-37.31 

-37.30 


184 .64 

72.63 

184 .64 
72.63 
184.64 
72.63 


ORBIT  DETERMINATION  ACCURACY 


TOE  1.0632  TRA  -.0032  TC3-4.6190  BAU  .9745  SOT  4845.0  SCR 
ROE  . 4440  RRA  -.0201  RC3  -.5124  FAU  .05942  RRT  .0975  RRF 
FDE  1.3236  FRA  -.0369  FC3-3.2799  BSP  15475  SOB  4905.5  R23 
BDE  1.9156  BRA  .8037  0C3  4.6474  FSP  -932  SCI  4094.2  SC2 


763.1 

SC  3 

270.9 

ST 

2744.7 

SR 

643.8 

SS 

961  .7 

.9301 

RTF 

.94  58 

CRT 

.9874 

CRS 

-.9996 

CST 

-.9051 

.1 751 

R13 

.94  76 

LSA 

2973.3 

MSA 

179.0 

SSA 

11  .9 

333.3 

THA 

0.08 

ELI 

2817,4 

EL2 

99.3 

alf 

13.06 

LAUNCH  CATE  FES  12  1969 


FLIGHT  TIME  162.00 


ARRIVAL  CATE  JUL  24  1969 


HELIOCENTRIC  CONIC 


RL  147.69 

LAL 

.00 

La  M3. n 

VL  27.169 

RP  108.61 

LAP 

-3.16 

LOP  7.64 

VP  37.212 

RC  147.057 

GL 

33.74 

CP  -29.29 

ZAL  102.48 

planetocentric  conic 

C3  14.769 

VHL 

3.843 

OLA  45.51 

RAL  20.83 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

52.75 

17 

23  3 

4176.12 

-33.06 

127.25 

1 

9 57 

2756.73 

-33.04 

52.75 

17 

23  3 

4176.12 

-33.06 

127.25 

1 

9 57 

2756.73 

-33.04 

52.75 

17 

23  3 

4176.12 

-33.06 

127.25 

1 

9 57 

2756.73 

-33.04 

DIFFERENTIAL  CORRECTIONS 

TDE  1.8372 

TRA 

-.6562 

TC3-5 .0298 

BAU  .9977 

RCE  .4162 

RRA 

-.0069 

RC3  -.4062 

FAU  .05017 

FOE  1 .2429 

FRA 

.0745 

FC3-3.4097 

BSP  1 5700 

BOE  1.0038 

BRA 

.6563 

BC3  5.0532 

FSP  -928 

01  STANCE  469.446 
'1  .07  AZL  85.49  HCA 
6.97  A7P  93.21  TAL 


RAO  6567.6 
INJ  LONG 
190.32 
80.10 
190.32 
80.18 
190.32 
80.18 


VEL  11.660  PTH 
INJ  RT  ASC  IN, 
251.11 

251 .10 

251.11 
251  .10 
251  .11 
251  .10 


224.62 

SMA 

125 

.31 

ECC 

.1  7952 

INC 

4 .5068 

VI 

30 . 1 60 

184.09 

TAP 

49 

►.51 

RCA 

102 

.82 

APO 

147.81 

V2 

34.091 

126.79 

ETE 

203 

.75 

ZAC 

126 

.83 

ETC 

186.66 

CLP 

-157.67 

2.05 

VHP 

5. 

844 

OPA 

'17 

.85 

RAP 

40.24 

ECC 

1 .2431 

1 A7MTH 

INJ  TIME 

PO 

CST  ■ 

TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

56.73 

18 

32 

39 

3576 

.1 

- 

37.17 

162.34 

56.71 

1 

55 

53 

2156 

.7 

- 

37.16 

72.20 

56.73 

18 

32 

39 

3576 

.1 

37. IT 

182.34 

56.71 

I 

55 

53 

2156 

.7 

- 

37.16 

72.20 

56.73 

18 

32 

39 

3576 

.1 

- 

37.17 

102.34 

56.7J 

1 

55 

53 

2156 

.7 

37.16 

72.20 

LAUNCH  DATE  FEB  12  1969 


MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4939.4 

SCR 

724.6  SC3 

277.7 

ST 

2773.4  SR 

620.6 

SS 

936.7 

RRT  .0859 

RRF 

.9131  RTF 

.9441 

CRT 

.9096  CRS 

-.9991 

CST 

-.9043 

SCB  4992.2 

R23 

.1571  R13 

.9455 

LSA 

2907.3  MSA 

174.0 

SSA 

13.3 

SCI  4901.1 

SC2 

333.2  THA 

7.44 

ELI 

2040.7  EL2 

07.3 

alf 

12.50 

flight 

TIME 

164.00 

ARRIVAL 

DATE 

JUL 

26  1969 

HELIOCENTRIC  CONIC 

RL  147.69  LAL  .00  La  M3. 11  VL  27.120 

RP  108.58  LAP  -3.09  LOP  10.82  VP  37.193 

RC  150.092  GL  31.79  GP  -27.31  ZAL  100.46 

planetocentric  conic 

C3  1 4 .040  VHL  3.740  DLA  44.76  RAL 


OJSTANCE  475.315 
GAL  -.75  A7L  85.83  HCA 

GAP  7.24  AZP  92.81  TAl 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

53.76 

17  43  22 

4155.15 

-32.98 

126.24 

1 22  39 

2755.53 

-32.97 

53.76 

17  43  22 

4155.15 

-32.98 

126.24 

1 22  39 

2755.53 

-32.97 

53.76 

17  43  22 

4155.15 

-32.98 

126.24 

1 22  39 

2755.53 

-32.97 

differential 

CORRECTIONS 

24.97  RAO  6567.6  VEL  11.630  PTH 
INJ  LONG  INJ  RT  ASC  IN, 


TOE  1.0108  TRA 
ROE  . 3932  RRA 
FOE  1.1596  FRA 
BOE  1 .0530  BRA 


-.5039  TC3-5.4J24 
.0073  RC3  -.4505 
.1796  FC3-3.4046 
.5040  BC3  5.43J0 


100.32  254.12 

00.01  254.11 

100.32  254.12 

00.01  254.11 

106.32  254.12 

00.01  254.11 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.0201  SGT  5030.0  SCR  692.5  SG3  274.0 

FAU  .05654  RRT  .0730  RRF  .0941  RTF  .9430 

BSP  16110  SCB  5077,4  R23  .1377  R13  .9441 

FSP  -921  SCI  5066.3  SG2  335.3  THA  6.88 


227.79 

SMA 

125.05 

ECC  .18150 

INC  4.J744 

VI 

30.3  60 

183.39 

TAP 

51 .18 

RCA  102.35 

APO  147.75 

V2 

34.902 

127.35 

ETE  202.21 

ZAC  128.76 

ETC  386.22 

CLP 

'150.81 

2.04 

VHP 

5.902 

OPA  -15.32 

RAP  41.15 

ECC 

1 .2312 

1 A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.02 

18 

52  37 

3555.2 

-36.96 

180.26 

57.01 

2 

8 35 

2155.5 

-36.95 

71  .95 

57.02 

18 

52  37 

3555.2 

-36.96 

180.26 

57.81 

2 

0 35 

2155.5 

'36.95 

7 1 .95 

57.02 

10 

52  37 

3555.2 

'36.96 

180.26 

57.01 

2 

8 35 

2155.5 

'36.95 

71  .95 

ORBIT  DETERMINA 
ST  2709.0  SR 
CRT  .9919  CRS 
LSA  2909.7  MSA 
ELI  2052.9  EL2 


TION  ACCURACY 
601.1  SS  906.8 
.9980  CST  '.9834 
168.9  SSA  M.7 
74.0  ALF  12.07 


1685 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69* 


LAUNCH  DAT E FEB  12  1969  FLIGHT  TIME  166.00  ARRIVAL  DATE  JUL  ZB  1969 

HELIOCENTRIC  COIIC  DISTANCE  401.170 

RL  147.69  LAL  .00  LOL  143.11  VL  21 .087  GAL  -.42  AZL  86.13  HCA  230.97  SMA  124.79  ECC  .18365  INC  3.8737  VI  30.168 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.174  GAP  7,51  AZP  92.44  TAL  181,00  TAP  52.85  RCA  101,07  APO  147.71  V2  34.914 

RC  152.312  Gl  29.88  GP  -25.55  ZAL  90.20  ZAP  147,93  ETS  313.11  7AE  127.79  ETE  200.83  ZAC  130.71  ETC  185.82  ClP-159-92 

PLANETOCENTRIC  CONIC 


C3  13.492 

VHL 

3 

.673 

OLA  44.03 

RAL  29,20 

RAO  6567.5 

VEL  11.614 

PTH  2.03 

VHP 

5.980 

OPA  -12.98 

RAP  42.22 

ECC  1 .2220 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54.75 

18 

4 

4 

4136.25 

-32.01 

186.40 

257.39 

58.80 

19 

13  0 

3536.2 

-36.67 

170.36 

125.25 

1 

35 

42 

2756.76 

-32.80 

80.00 

257.38 

58.79 

2 

21  39 

2156.8 

-36.66 

7 3 .89 

54.75 

10 

4 

4 

4136.25 

-32.81 

186.40 

257.39 

58.00 

19 

13  0 

3536.2 

-36.67 

170.36 

125.25 

1 

35 

42 

2756.76 

-32.80 

80.00 

257.30 

50,79 

2 

21  39 

2156.0 

-36.66 

71  .89 

54.75 

18 

4 

4 

4136.25 

-32.81 

106.40 

257.39 

50.00 

19 

13  0 

3536.2 

-36.67 

170.36 

125.25 

1 

35 

42 

2756.76 

-32.80 

00.00 

257.30 

50.79 

2 

21  39 

2156.0 

-36.66 

7 1 .09 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.7063  TRA  -.3410  TC3-5.7457  8AU  1.0392  SGT  5111.5  SGR  666.4  SG3  270.3  ST  2798,0  SR  506.3  SS  076.3 

ROE  .3757  RRA  .0223  RC3  -.4269  FAU  .05440  RRT  . .0575  RRF  .0732  RTF  .9410  CRT  .9942  CRS  -.8960  CST  -.9823 

FOE  1.0797  FRA  .2831  FC3-3.4909  BSP  16 281  SG6  5154.0  R23  .1207  R13  .9427  LSA  2985.5  MSA  164.7  SSA  16.1 

BOE  1.8254  BRA  .3410  BC3  5.7615  FSP  -095  SGI  5J43.5  SG2  340.0  THA  6.41  ELI  2858.1  EL2  62.0  ALF  11.77 

LAUNCH  DATE  FEB  12  1969  FLIGHT  TIME  160.00  ARRIVAL  DATE  JUL  30  1 969 


HELIOCENTRIC  CONIC  DISTANCE  407.011 


RL  147.69 

LAL 

.00 

LOL 

143.11 

VL  27,046 

GAL  -.08 

A7L  06.40  HCA  234.15 

SMA 

124.53 

ECC  .18590 

INC  3.5907 

VI 

30.160 

RP  108.50 

LAP 

- 2.92 

LOP 

17.20 

VP  37.156 

GAP  7.70 

AZP  92.13 

TAL  100.35 

TAP 

54,50 

RCA  101.37 

APO  147,69 

V2 

34.926 

RC  154.516 

GL 

27,99 

GP 

-23.99 

ZAL  95.75 

ZAP  349.76 

ETS  313.13 

ZAE  120.14 

ETE 

199.58 

7AC  132.68 

ETC  105.44 

CLP 

-161 .01 

- 

PLANETOCENTRIC  CONIC 

= 

C3  13.082 

VHL 

3.617 

DLA 

43.30 

RAL  33.51 

RAO  6567.5 

VEL  11.596 

PTH  2.03 

VHP 

6.074 

DPA  -10.82 

RAP  43.42 

ECC 

1 .2J53 

r 

LNCH  AZMTH 

LNCH  TIME 

l-; 

r TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.76 

10 

25  17 

4118,84 

-32.3$ 

184:73 

260.80 

59. *0 

19 

33 

56 

3518.0 

-36.30 

176.57 

* 

124.24 

1 

40  53 

2760.79 

-32.54 

00.18 

260.07 

59.69 

2 

34 

53 

2160.8 

-36.29 

72.02 

" 

55.76 

10 

25  17 

4 110.04 

-32.55 

104.73 

260.00 

59.70 

19 

33 

56 

3518.8 

-36.30 

176.57 

124.24 

1 

40  53 

2760.79 

-32.54 

00.10 

260.07 

59.69 

2 

34 

53 

2160.8 

-36.29 

72.02 

55.76 

10 

25  17 

4110.04 

-32.55 

104.73 

260.60 

59.70 

19 

33 

56 

3518.8 

-36.30 

176.57 

124.24 

1 

40  53 

2760.79 

-32.54 

80.18 

260.07 

59.69 

2 

34 

53 

2160.8 

-36.29 

72.02 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

= 

TOE  1.7492 

TRA 

-.1800 

TC3- 

’6.0520 

BAU  1.0600 

SGT  5195.9  SGR  $45,0  $G3  265.4 

ST  2776.5 

SR  57J.7 

SS 

835.5 

ROE  . 3606 

RRA 

.0337 

RC3 

-.4014 

FAU  .05240 

RRT  , 

>0430  RRF 

.0514  RTF 

.9424 

CRT  .9962 

CRS  -.9930 

CST 

-.981  J 

FOE  .9922 

FRA 

.3704 

FC3* 

■3.4732 

BSP  16577 

SC0  523S.7  R23 

.0993  R13 

.9433 

LSA  2950.9 

MSA  159.4 

SSA 

17.6 

- 

BOE  1.7859 

BRA 

.1831 

BC3 

6.0653 

FSP  -872 

SGI  5224.4  SG2  345.0  THA 

6.00 

ELI  2834,3 

El2  40.7 

alf 

11  .60 

- 

LAUNCH  DATE  FEB 

12  1969 

flight  time  i7o.oo 

arrival  date 

AUG 

1 1969 

- 

heliocentric  conic 

C I STANCE  492.835 

RL  147.69 

LAL 

.00 

LOL 

143.11 

VL  27.005 

GAL  .28 

A7L  86.66 

HCA  237.33 

SMA 

124.27 

ECC  .10049 

INC  3.3440 

V] 

30 . 1 68 

RP  108.47 

LAP 

- 2.02 

LOP 

20.39 

VP  37,138 

GAP  8.06 

AZP  91 .81 

TAL  170.81 

TAP 

56.14 

RCA  100.85 

APO  147.70 

V2 

34 .938 

RC  156.704 

GL 

26.12 

GP 

-22,59 

7Al  93.12 

ZAP  151 .46 

ETS  313.03 

ZAE  128.43 

ETE 

190.45 

ZAC  134.69 

ETC  J05.O7 

CLP 

-162.00 

PLANETOCENTRIC  i 

CONIC 

C3  12.805 

VHL 

3.570 

OLA 

42.54 

RAL  37.89 

RAO  6567.5 

VEL  11.584 

PTH  2.03 

VHP 

6. 

182 

DPA  -8.01 

RAP  44,75 

ECC 

1 .2107 

LNCH  AZMTH 

LNCH  TIME 

L- 

I time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.82 

10 

47  3 

4102.59 

-32,19 

183.04 

264.58 

60.53 

19 

55 

26 

3502.6 

-35.04 

1 74  .06 

123.18 

2 

2 1 

2767.02 

-32.18 

80.56 

264.58 

60.52 

2 

40 

9 

2167,0 

-35 .03 

72.30 

56.82 

10 

47  3 

4102.59 

-32.39 

183.04 

264.58 

60.53 

19 

55 

26 

3502.6 

-35.84 

174 .06 

123.18 

2 

2 1 

2767.02 

-32.18 

80.56 

264.58 

60.52 

2 

40 

9 

2167.0 

-35.83 

72.30 

56.S2 

18 

47  3 

4102.59 

-32.19 

183.04 

264.58 

60.53 

19 

55 

26 

3502.6 

-35.04 

1 74  .06 

123.18 

2 

2 1 

2767.82 

-32.18 

80.56 

264.58 

60.52 

2 

40 

9 

2167.0 

-35.03 

72.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORB J T DE TERMINA  TION  ACCURACY 


TOE 

1 .7115 

TRA 

.0006 

TC3-6.2877 

BAU 

1 .0702 

SGT 

5268.7 

SGR 

627.3 

SG3 

259.0 

ST 

2743.7 

SR 

560.2 

SS 

794  .0 

ROE 

.3493 

RRA 

.0474 

RC3  -.3697 

FAU 

.04993 

RRT 

.8241 

RRF 

.0284 

RTF 

.9409 

CRT 

.9979 

CRS 

-.9000 

CST 

-.9700 

FOE 

.9086 

FRA 

.4674 

FC3-3.37S0 

BSP 

16072 

SG0 

5305.9 

R23 

.0874 

RJ  3 

.9415 

LSA 

2906.6 

MSA 

150.0 

SSA 

19.1 

BOE 

1.7460 

BRA 

.0474 

0C3  6.2986 

FSP 

-862 

SGI 

5294.2 

SG2 

353.6 

THA 

5.63 

eli 

2800 . 1 

EL2 

35  .0 

ALF 

1 1 .52 

LAUNCH  DATE  FEB  12  1969  FLIGHT  TIME  172.00  ARRIVAL  CATE  AUG  3 1969 

HELIOCENTRIC  CONIC  0ISTANCE  490.643 

RL  147.69  LAL  .00  LOL  J43.ll  VL  26.964  GAL  ,65  A7L  86.89  HCA  240.51  SMA  124.02  ECC  .19123  INC  3 .1082  VJ  30.168 

RP  108.43  LAP  -2.71  LOP  23.50  VP  37.120  GAP  0.35  A7P  91.53  TAL  177.26  TAP  57.77  RCA  100.30  APO  147.73  V2  34.951 

RC  150.875  GL  24.27  GP  -21.34  7AL  90.33  ZAP  153.03  ETS  312.81  7AE  128.66  ETE  197.45  ZAC  136.72  ETC  184.72  CLP-163.J2 

PLANETOCENTRIC  CONIC 


C3  12.654 

VHL 

3.557 

OLA  41.74 

RAL  42.31 

RAO  6567. 

,5  VEL  11,570 

PTH  2.02 

VHP 

6, 

.302 

CPA  -6.93 

RAP 

46.18 

ECC 

1 .2082 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

57.95 

19 

9 27 

4087,04 

-31.72 

181.37 

260.47 

61  .31 

20 

17 

34 

3407.0 

- 

35.20 

173.19 

122.05 

2 

14  54 

2778.29 

-31,71 

81.17 

260.46 

61  .30 

3 

1 

12 

2170.3 

- 

35.27 

72.99 

57.95 

19 

9 27 

4007.04 

-31.72 

101.37 

266.47 

61  .31 

20 

17 

34 

3407.0 

- 

35.20 

173.19 

122.05 

2 

14  54 

2770.29 

-31.71 

01.17 

260.46 

61  .30 

3 

1 

12 

2170.3 

- 

35.27 

72.99 

57.95 

19 

9 27 

4087.04 

-31.72 

101.37 

260.47 

61.31 

20 

17 

34 

3407,0 

- 

35.20 

173.19 

122.05 

2 

14  54 

2778 .29 

-31.71 

01 .17 

260.46 

61 .30 

3 

1 

12 

2170.3 

- 

35.27 

72.99 

INFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.6600 

TRA 

.1065 

TC3-6 .4602 

BAU  1 .0944 

SGT 

5338.9  SGR 

614.2  SG3 

252.3 

ST  2692.9 

SR 

550.9 

SS 

753.0 

ROE  .3412 

RRA 

.0592 

RC3  -.3413  FAU  .04744 

RRT 

.8062  RRF 

.0060  RTF 

.9412 

CRT  .9990 

CRS 

-.9009 

CST 

-.9766 

FOE  .8282 

FRA 

.5519 

FC3-3.2455 

BSP  17045 

SG0 

5374.1  R23 

.0739  R13 

.9417 

LSA  2845.6 

MSA 

156.1 

SSA 

20.5 

BOE  1.7025 

BRA 

.1957 

BC3  6,4692 

FSP  -833 

SGI 

5361 .9  SG2 

361.9  THA 

5.32 

ELI  2740.6 

EL2 

24.5 

alf 

11  .55 

1686 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69  > 


LAUNCH  DATE  FEB  12  1969 


FLIGHT  TIME  174.00 


ARRIVAL  DATE  AUG  5 1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  100.39  LAP  -2.59  LOP  26.70 

RC  161.027  GL  22.42  GP  -20.22 

PLANETOCENTRIC  CONIC 
C3  12.626  VHL  3.553  DLA  40.88 


DISTANCE  504.433 

VL  26.924  GAL  1.03  AZL  87.11  MCA  243.70  SMA  123.76  ECC  .19414  INC  2.8850  VI  30.168 
VP  37.102  GAP  8.65  AZP  91.28  TAL  175.70  TAP  59.40  RCA  99.74  APO  147.79  V2  34.964 
7AL  87.40  7AP  154.51  ETS  312.46  7AE  120.85  ETE  196.54  7 AC  138.70  ETC  104.37  ClP-164.14 


RAL  46.75  RAO  6567. 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

59.10 

19  32  31 

4071 .75 

-31  .14 

179.60 

120.82 

2 27  14 

2792.63 

-31  .13 

02.04 

59.10 

19  32  31 

4071 .75 

-31  .14 

179.68 

120.02 

2 27  14 

2792.63 

-31  .13 

02.04 

59.18 

19  32  31 

4071 .75 

-31.14 

179.60 

120.82 

2 27  14 

2792.63 

-31  .13 

82.04 

DIFFERENTIAL  CORRECTIONS 


TOE 

1 .6100 

TRA 

.3705 

TC3-6.5789 

BAU 

1.1118 

ROE 

.3343 

RRA 

.0705 

RC3  -.3165 

FAU 

.04508 

FOE 

.74  40 

FRA 

.6296 

FC3-3 .091 1 

BSP 

17312 

BOE 

1 .6451 

BRA 

.3050 

6C3  6.5065 

FSP 

-812 

5 VEL  11.576  PTH  2.02  VHP  6.435  OPA  -5.18  RAP  47.71 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT 

272.49  62.05  20  40  23  3471.8  -34.61 

272.49  62.04  3 13  47  2192.6  -34.60 

272.49  62.05  20  40  23  3471.8  -34.61 

272.49  62.04  3 13  47  2192.6  -34.60 

272.49  62.05  20  40  23  347J  .8  -34.61 

272.49  62.04  3 13  47  2192.6  -34.60 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA 

SGT  5409.0  SGR  603.2  SG3  245.4  ST  2612.4  SR 

RRT  .7087  RRF  .7038  RTF  .9419  CRT  .9991  CRS 

SOB  5442.5  R23  .0609  R13  .9422  LSA  2754. 8 .MSA 

SGI  5429.9  SG2  369.4  THA  5.05  ELI  2667.7  El2 


ECC  1 .2078 
INJ  2 LONG 
171 .51 
73.87 
1 7 1 .51 
73.87 
171 .51 
73.87 
TION  ACCURACY 
541 .0  SS  704.6 
-.9705  CST  -.9735 
156.3  SSA  21 -0 
22.4  ALF  11  .69 


LAUNCH  OATE  FEB  12  1969 


HELIOCENTRIC  CONIC 


RL 

147.69 

LAL 

.00 

LOL 

143.11 

VL 

RP 

108.35 

LAP 

-2.46 

LOP 

29.97 

VP 

RC 

163.161 

GL 

20.59 

GP 

-19.22 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

12.722 

VHL 

3.567 

Ola 

39.96 

RAL 

26.083 

37.005 


GAL 

GAP 


FLIGHT  TIME  176.00 
DISTANCE  510.204 

1.44  AZL  07.32  HCA  246.89  SMA  123.51 
0.95  AZP  91.05  TAL  174.14  TAP  61.02 


ARRIVAL  OATE  AUG  7 1969 


ECC  .19730  INC  2.6752  VI  30 . 1 68 
RCA  99.14  APO  147.88  V2  34.977 
ZAC  140.87  ETC  184.02  ClP-165 . 1 4 


04.38  ZAP  155.88  ETS  311.97  ZAC  129.00  ETC  195.73 

6.579  OPA  -3.54  RAP  49.33  ECC  1 .2094 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

60.54 

19  56 

16 

4056.20 

-30.45 

177.94 

119.46 

2 30 

40 

201 J .34 

-30.43 

83.21 

60.54 

19  56 

16 

4056.28 

-30.45 

177.94 

119.46 

2 30 

48 

2811 .34 

-30.43 

03.21 

60.54 

i 9 56 

16 

4056.28 

-30.45 

177.94 

119.46 

2 30 

40 

201 1.34 

-30.43 

03.21 

DIFFERENTIAL  CORRECTIONS 


TDE 

1.5431  TRA 

.5811 

TC3-6.6244 

BAU 

I .1270 

ROE 

.3292  RRA 

.0823 

RC3  -.2926 

FAU 

.04267 

FOE 

.6607  FRA 

,7044 

FC3-2.9040 

BSP 

17549 

BOE 

1 .5778  BRA 

.5069 

BC3  6.6309 

FSP 

-790 

LAUNCH  DATE  FEB  12  1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL 


PLANETOCENTRIC  CONIC 


51 .17  RAO  6567.5  VEL  11.581 
INJ  RT  ASC 
276.64 

276.63 

276.64 

276.63 

276.64 
276.63 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5473.4  SGR' 

RRT  .7710  RRF 
SGB  5505.6  R23 
SGI  5492.7  SG2 


FLIGHT  TIME  178.00 


PTH  2.03  VHP 
INJ  AZMTH 
62.76 

62.75 

62.76 

62.75 

62.76 
62.75 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21 

3 52 

3456.3 

-33.83 

169.79 

3 

25  39 

2211 .3 

-33.82 

75.06 

21 

3 52 

3456.3 

-33.83 

169.79 

3 

25  39 

2211 .3 

-33.82 

75.06 

21 

3 52 

3456.3 

-33.83 

169.79 

3 

25  39 

2211.3 

-33.02 

75.06 

ORBIT  DETERMINATION  ACCURACY 


594.2 

SG3 

238.1 

ST 

2509.6 

SR 

531  .4 

SS 

654.7 

.7623 

RTF 

.9424 

CRT 

.9970 

CRS 

-.9552 

CST 

-.9693 

.0505 

R13 

.9427 

LSA 

2642.6 

MSA 

159.7 

SSA 

22.0 

377.0 

THA 

4.01 

ELI 

2565.0 

EL2 

34.4 

ALF 

11  .93 

78.00 

ARRIVAL 

CATE 

AUG 

9 1969 

DISTANCE  515.953 


LOL 

143, 

.11 

VL 

26. 

043 

GAL 

1 .86 

AZL 

07 

.53 

HCA 

250, 

.00 

SMA 

123 

.26 

LOP 

33, 

.17 

VP 

37. 

068 

GAP 

9.27 

AZP 

90 

.84 

TAL 

172, 

.56 

TAP 

62 

.64 

GP 

-10 

.31 

ZAL 

01 

.28 

ZAP 

157.17 

ETS 

311 

.33 

ZAE 

129, 

.13 

ETE 

195 

.00 

DLA 

38 

.97 

RAL 

55 

.55 

RAD 

6567.5 

VEL 

11  . 

590 

PTH 

2 

.03 

VHP 

6. 

734 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

62.03 

20  20 

42 

4040.16 

-29.64 

176.11 

117.97 

2 49 

16 

2834.94 

-29.62 

84.72 

62.03 

20  20 

42 

4040.16 

-29.64 

176.11 

117,97 

2 49 

16 

2034.94 

-29.62 

84.72 

62.03 

20  20 

42 

4040.16 

-29.64 

176.11 

117.97 

2 49 

16 

2034.94 

-29.62 

84.72 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


280.87 

280.06 

280.87 

280.06 

200.07 

280.06 


63.45  21  28  2 

63.43  3 36  31 

63.45  21  28  2 

63.43  3 36  31 

63.45  21  28  2 

63.43  3 36  31 


differential  corrections 

TDE  1.4650  TRA  .7927  TC3-6.6000 
ROE  .3258  RRA  .0941  RC3  -.2708 
FOE  .5796  FRA  .7736  FC3-2.6976 
0OE  1.5006  BRA  .7983  BC3  6.6055 

LAUNCH  OATE  FEB  12  1969 


BAU  1.1432 
FAU  .04034 
BSP  17793 
FSP  -760 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5534.0  SGR  586.8  SG3  230.7 

RRT  .7540  RRF  .7420  RTF  .9435 

SGB  5565.8  R23  .0412  R13  .9438 

SGI  5552.6  SG2  304.2  THA  4.59 

FLIGHT  TIME  180.00 


ECC  .20071  INC  2.4742  VI  30.168 
RCA  98.52  APO  148.00  V2  34.990 

ZAC  142.98  ETC  183.66  ClP-166.12 

OPA  '2.01  RAP  51  .03  ECC  1.2130 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3440.2  -32.94  368.00 

2234.9  -32.93  76.63 

3440.2  -32.94  168.00 

2234.9  -32.93  76.61 

3440.2  -32.94  160.00 

2234.9  -32.93  76.61 

ORBIT  DETERMINATION  ACCURACY 
ST  2307.5  SR  522.1  SS  605.0 

CRT  .9943  CRS  -.9334  CST  -.9640 

LSA  2512.1  MSA  166.3  SSA  23.4 

ELI  2443.3  EL2  54.2  AlF  12.27 

ARRIVAL  CATE  AUG  II  1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143 .11  VL 

RP  108.26  LAP  -2.18  LOP  36.37  VP 

RC  167.370  GL  16.99  GP  -17.49  ZAL 

PLANETOCENTRIC  CONIC 


63.67 
116.33 
63.67 
116.33 
63.67 
116.33 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3770  TRA  1.0150  TC3-6.5022 
ROE  .3237  RRA  .1064  RC3  -.2500 
FOE  .5008  FRA  .8390  FC3-2.4738 
8DE  1.4J46  BRA  1.0206  BC3  6.5070 


26.002  CAL 
37.051  GAP 


DISTANCE  521.679 

2.30  AZL  87.72  MCA  253.27  SMA  123.01 
9.60  AZP  90.66  TAL  170.99  TAP  64.26 


70.14  ZAP  158.38  ETS  310.55  ZAC  129.24  ETE  194.35 


VHL  3.647 

OLA  37.91 

RAL  59.04 

RAO  6567.5 

VEL  11.606 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

20  45  52 

4022.05 

-28.71 

174.16 

285.15 

2 58  22 

2863.99 

-28.70 

06.60 

285.15 

20  45  52 

4022.05 

-28.71 

174.16 

285.15 

2 58  22 

2063.99 

-28 . 70 

06.60 

205.15 

20  45  52 

4022.85 

-28.71 

174.16 

205.15 

2 58  22 

2063.99 

-20.70 

06.60 

285.15 

PTH  2.03  VHP 
INJ  AZMTH  INJ 
64.11 
64.09 
64.11 
64.09 
64.11 
64.09 


21 

3 

21 

3 

21 

3 


6.901 
TIME 
52  55 
46  6 

52  55 
46  6 

52  55 
46  6 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.1572  SGT  5591.0  SGR  500.3  SG3  223.1 

FAU  .03601  RRT  .7376  RRF  .7228  RTF  .9447 

BSP  18012  SG6  5621.1  R23  .0335  R13  .9449 

FSP  -746  SGI  5607.5  SG2  390.7  THA  4.40 


ECC  .20440  INC  2.2811  VI  30.168 

RCA  97.87  APO  140.16  V2  35.003 

ZAC  145.12  ETC  183.28  ClP-167.08 

OPA  -.56  RAP  52.79  ECC  1.2189 

PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 
3422.9  -31.94  166.09 

2264.0  -31.93  70.54 

3422.9  -31.94  166.09 

2264.0  -31.93  78.54 

3422.9  -31.94  166.09 

2264.0  -31.93  70.54 

ORB I T DE TERMINATION  ACCURACY 
ST  2251 .1  SR  512.6  SS  557.1 

CRT  .9876  CRS  -.9025  CST  -.9572 

LSA  2360.2  MSA  177.4  SSA  23.5 

ELI  2307.4  El2  70.6  AlF  12.69 


1687 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  1 2 1969 


FLIGHT  TIME  182. DO 


ARRIVAL  CATE  AUG  J3  1969 


heliocentric  conic 

RL  147.69  LAL  .00  La  143.11 

rp  ioa.ee  lap  -2.04  lop  39.57 

RC  169.445  GL  15.24  GP  '16.75 

PLANETOCENTRIC  CONIC 
C3  13.a0l  VHL  3.715  ClA  36.79  RAl 


VL  26.762 
VP  37.035 
ZAl  74.99 


DISTANCE  527.379 

GAL  2.76  AZL  87,91  HCA  256.47  SMA  122.77  ECC  .20838  INC  2.0942  VI  30.168 

GAP  9.94  AZP  90.49  TAL  169.41  TAP  65.88  RCA  97.19  APO  148.35  V2  35.016 

ZAP  159.51  ETS  309.59  7AE  129.34  ET E 193.76  ZAC  147.27  ETC  182.87  CLP-168.03 


64.03  RAO  6567.5  VEL  11.627  PTH  2.04  VHP  7.079  DPA 


.80  RAP  54.62  ECC  1 .2271 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.47 

21  11  49 

4003.79 

-27.69 

172.05 

289.47 

64.75 

22  18  33 

3403.8 

-30.84 

164.04 

114.53 

3 5 48 

2899.12 

-27.68 

88.91 

289.46 

64.74 

3 54  7 

2299.1 

-30.83 

80.89 

65.47 

21  11  49 

4003.79 

-27.69 

172.05 

289.47 

64.75 

22  18  33 

3403.8 

-30.84 

164 .04 

114.53 

3 5 48 

2899.12 

-27.68 

88.91 

289.46 

64.74 

3 54  7 

2299.1 

-30.83 

80  .89 

65.47 

21  11  49 

4003.79 

-27.69 

172.05 

289.47 

64.75 

22  16  33 

3403.8 

-30.84 

164 .04 

114.53 

3 5 48 

2899.12 

-27.68 

88.91 

289.46 

64.74 

3 54  7 

2299 . 1 

-30.83 

80.89 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 

514 .2 


TOE  1 .2814 

TRA  1.2521 

TC3-6.3278 

BAU 

1.1663 

SGT 

5641 .3 

SGR 

574.9 

5G3 

215.5 

ST 

2109.3 

SR 

503.2 

ROE 

.3231 

RRA 

.1196 

RC3  -.2293 

FAU 

.03563 

RRT 

.7220  RRF 

.7054 

RTF 

.9456 

CRT 

.9758 

CRS 

-.8599 

FDE 

.4260 

FRA 

.9038 

FC3-2.2352 

0SP 

18149 

SGB 

5670.5 

R23 

.0279  RJ3 

.9458 

LSA 

2220.0 

MSA 

193.8 

BOE  1.3215 

BRA  1.2578 

6C3  6.3319 

FSP 

-719 

SGI 

5656.6 

SG2 

396.7 

THA 

4.23 

ELI 

2165.8 

El2 

307.1 

alf 


23.2 

13.14 


LAUNCH  DATE  FE0  12  1969 


FLIGHT  TJK  184.00 


ARRIVAL  DATE  AUG  15  1969 


heliocentric  conic 

RL  147.69  LAL  .00  La  J43.ll 

RP  1 08.10  LAP  -1.88  LOP  42.77 

RC  171.498  GL  13.54  GP  -16.08 

PLANETOCENTRIC  CONIC 
C3  14.455 'VHL  3.802  OLA  35.61 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 


VL  26.722  GAL 
VP  37.019  GAP 
ZAL  71.84  ZAP 


DISTANCE  533.050 
3.24  AZL  88.09  HCA 
10.30  AZP  90.34  TAL 


67.45 

112.55 

67.45 

112.55 

67.45 

112.55 


21  38  40 


3 

21 

3 

21 

3 


11  13 
38  40 
11  13 
38  40 
11  13 


3982.12 
2941  .19 
3982.12 
2941  .19 
3982.12 
2941  .19 


RAL  68.07 
INJ  LAT 
-26.57 
-26.56 
-26.57 
-26.56 
-26.57 
-26.56 


RAO  6567.6  VEL  11.655  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


169.73 

91.70 

169.73 

91.70 

169.73 

91.70 


293.79 

293.79 

293.79 

293.79 

293.79 

293.79 


259.67 

SMA 

122.53 

ECC  .21267 

INC  1.9121 

VI 

30.168 

167,83 

TAP 

67.51 

RCA  96.47 

APO  148.58 

V2 

35.030 

129.42 

ETE 

193.23 

ZAC  149.44 

ETC  182.43 

CLP 

- 1 68 . 96 

2.05 

VHP 

7.269 

CPA  2 .08 

RAP  56.51 

ECC 

I .2379 

1 AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.37 

22 

45  2 

3382.1 

-29.66 

161 .78 

65.36 

4 

0 14 

2341  .2 

-29.65 

83.74 

65.37 

22 

45  2 

3382.1 

-29.66 

161 .78 

65.36 

4 

0 14 

2541 .2 

-29.65 

83.74 

65.37 

22 

45  2 

3382.1 

-29.66 

161  .78 

65.36 

4 

0 14 

234J  .2 

-29.65 

83.74 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE  1.1734 

TRA  1 ,4974 

TC3-6.1P24 

BAU 

1.1800 

SGT 

5688.8 

SGR 

569.2 

505 

207.9 

ST 

1959.4 

SR 

492.9 

SS 

474 . 7 

ROE 

.3233 

RRA 

.1332 

RC3  2106 

FAU 

.03341 

RRT 

.7073 

RRF 

.6890 

RTF 

.9468 

CRT 

.9567 

CRS 

- .80 J 8 

CST 

-.9397 

FOE 

.3525 

FRA 

.9636 

FC3-2 .0012 

BSP 

18356 

SGB 

5717.2 

R23 

.0226 

R13 

.9469 

LSA 

2064.2 

MSA 

215.4 

55A 

22.5 

BDE  1.2171 

BRA  1.5033 

BC3  6.1061 

FSP 

-698 

SGI 

5703.1 

SG2 

401  .4 

THA 

4.07 

Eli 

2035.7 

EL2 

3 39.5 

ALF 

3 3.60 

LAUNCH  DATE  FEB  12  1969 


FLIGHT  TIME  186.00 


ARRIVAL  CATE  AUG  17  1969 


HELIOCENTRIC  CONIC 


DISTANCE  538.689 


RL  147.69 

LAL  .00 

La  3 4 3.1  1 

VL  26.683 

GAt  3.74 

AZL  88.27 

HCA 

262.07 

SMA 

122.29 

ECC  .21731 

INC  1 .7335 

VI 

30.160 

RP  108.14 

LAP  -1.72 

LOP  45.90 

VP  37.003 

GAP  10.67 

AZP  90.21 

TAL 

166.26 

TAP 

69.13 

RCA  95.71 

APO  348.86 

V2 

35.043 

RC  173.532 

C'L  11.89 

GP  -15.46 

ZAL  68.74 

ZAP  161 .59 

ETS  307.13 

ZAE 

129.49 

ETE 

192.75 

ZAC  151  .63 

ETC  183 ,93 

CLP 

-169.08 

PLANETOCENTRIC  CONIC 

' " 

_ - 

C3  15.278 

VHL  3.909 

OLA  34.39 

RAL  71.96 

RAO  6567.6 

VEL  11.690 

PTH 

2.06 

VHP 

7.473 

CPA  3.28 

RAP  58.46 

ECC 

1 .251  4 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

TNJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.61 

22  6 39 

3956.85 

-25.38 

167.13 

298.10 

65.97 

23 

12  35 

3356.9 

-28.40 

159.24 

110.39 

3 14  14 

2991.18 

-25.37 

95.04 

298.10 

65.96 

4 

4 6 

2391 .2 

-28.39 

07.15 

69.61 

22  6 39 

3956.85 

-25 . 38 

167.13 

296.10 

65.97 

23 

12  35 

3356.9 

-20.40 

159.24 

110.39 

3 14  14 

2991.16 

-25.37 

95.04 

296.10 

65.96 

4 

4 6 

2391 .2 

-28.39 

87.15 

69.61 

22  6 39 

3956.05 

-25 . 30 

167.13 

296.10 

65.97 

23 

12  35 

3356.9 

-28.40 

159.24 

110.39 

3 14  14 

295T.1B 

-25.37 

95.04 

296.10 

65.96 

4 

4 6 

2391 .2 

-28.39 

87.15 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE 

1 .0567 

TRA 

1 .7555 

TC3-5 .8238 

BAU 

1.1902 

SGT 

5731.6  SGR 

563.6 

SG3 

200.4 

ST 

J 0 1 4 .7 

SR 

482.3 

55 

44?  .4 

ROE 

.3246 

RRA 

.1474 

RC3  -.1930 

FAU 

.03124 

RRT 

.6935  RRF 

.6739  RTF 

-9479 

CRT 

.9268 

CRS 

- . 7264 

CST 

-.9301 

FDE 

.2826 

FRA 

1 .0213 

FC3-1 .7703 

BSP 

18530 

SGB 

5759.2  R23 

.0104 

R13 

.9480 

LSA 

1913.8 

MSA 

242.2 

SSA 

21 .5 

BOE 

1.1055 

BRA 

1.7617 

SC3  5,8270 

FSP 

-676 

SGI 

5745.0  SG2 

405.2 

THA 

3.92 

Eli 

3869.5 

El2 

175.8 

alf 

13.96 

LAUNCH 

OATE  FEB  12  1969 

FUGHT  TIME 

166.00 

ARRIVAL 

DATE 

AUG 

19  1969 

HELIOCENTRIC  CONIC 


DISTANCE  544.292 


Rl  147.69 

LAL  .00 

La  i43.li 

VL  26.643 

CAL  4.27 

AZL  88.44 

HCA  266.08 

SMA 

122.05 

ECC  .22234 

INC  1.5573 

VI 

30.168 

RP  106.10 

LAP  -1.55 

LOP  49.10 

VP  36.987 

GAP  11.07 

AZP  90.11 

tal 

164.69 

TAP 

70.77 

RCA  94,92 

APO  149.19 

V2 

35.056 

RC  175.544 

GL  10.31 

GP  -14.91 

ZAL  65.70 

ZAP  162.53 

ETS  305.58 

ZAE 

129.55 

ETE 

192.31 

ZAC  153.83 

ETC  181.36 

CLP 

-170.79 

PLANETOCENTRIC  CONIC 

C3  16.289 

VHL  4.036 

DLA  33.15 

RAL  75.66 

RAO  6567.7 

VEL  11.733 

PTH 

2.07 

VHP 

7.690 

DPA  4.4J 

RAP  60.45 

ECC 

1 .2681 

LNCH  AZMTH 

LNCH  TTME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.01 

22  36  7 

3926.42 

-24.12 

164.16 

302.39 

66.55 

23 

41  33 

3326.4 

-27.08 

156 .34 

107.99 

3 14  21 

3050.63 

-24.11 

99.05 

302.38 

66.53 

4 

5 12 

2450.6 

-27.07 

91  .22 

72.01 

22  36  7 

3926.42 

-24.12 

164.16 

302.39 

66.55 

23 

41  33 

3326.4 

-27.08 

156.34 

107.99 

3 U 21 

3050.63 

-24.11 

99.05 

302.38 

66.53 

4 

5 12 

2450.6 

-27.07 

91  .22 

110.00 

4 30  23 

261 7.22 

-29.63 

83.30 

304.72 

72.13 

5 

17  20 

2217.2 

-31 .79 

74.75 

110.00 

2 23  11 

3207.62 

-18.83 

108.42 

299.58 

60.93 

3 

16  39 

2607,0 

-22T56 

101  .27 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.9325 

TRa 

2.0268  TC3-5.5024 

BAU 

1.J9S9 

SGT 

5769.7  SGR 

557,0 

SC  3 

193 .0 

ST 

J683.1 

SR 

47J  .2 

SS 

4 J 0 . 1 

ROE 

.3268 

RRA 

.1623  RC3  -.1759 

FAU 

.02912 

RRT 

.6807  RRF 

.6601 

RTF 

.9490 

CRT 

.8823 

CRS 

-.6338 

CST 

-.9220 

FOE 

.2165 

FRA 

1 .0772  FC3-1 .5479 

BSP 

18709 

SGB 

5796.6  R23 

.0149 

R13 

.9491 

LSA 

1776.2 

MSA 

273.2 

SSA 

20.4 

BOE 

.9001 

BRA 

2.0333  BC3  5.5052 

FSP 

-655 

SGI 

5702.2  SG2 

407,7 

THA 

3.78 

ELI 

1734.6 

El2 

215.2 

alf 

14.10 

1688 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  FE0  12  1969 


FLIGHT  TIME  190.00 


ARRIVAL  DATE  AUG  21  1969 


heliocentric  CONK 
RL  147.69  LAL  .00  LOL  U3.ll 

RP  100.06  LAP  -1.30  LOP  52.39 

RC  177.535  CL  0.79  GP  -14.40 

planetocentric  CONIC 
C3  17.509  VHL  4.104  DLA  31.09 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
74.69  23  7 45  3008.40 

105.31  3 10  40  3121 .80 

74.69  23  7 45  3000.40 

105.31  3 10  40  3121 .80 

110.00  5 15  10  2736 >64 

110.00  2 6 29  3321.64 

differential  corrections 

TOE  .8040  TRA  2.3159  TC3-5.1400 

ROE  .3302  RRA  .1703  RC3  -.1507 

FOE  .1561  FRA  I . 1 336  FC3-1 .3330 

BDE  .0699  BRA  2.3227  0C3  5.1 424 

LAUNCH  DATE  FEB  12  1969 


01  STANCE  549.054 

VL  26.604  GAL  4.03  A7L  00.62  HCA  269.29  SMA  121.02  ECC  .22777  INC  1.3824  VI  30.160 

VP  36.971  GAP  11.40  AZP  90.02  TAL  163.12  TAP  72.41  RCA  94.07  APO  149. 57  V2  35.069 

7AL  62.74  7AP  163.42  ETS  303.82  7AE  129.60  ETE  191.92  7AC  156.05  ETC  100.70  ClP-171.69 


RAL  79.18 
INJ  LAT 
-22.82 
-22.81 
-22.02 
-22.01 
-31.10 
-14.94 

BAU  1.2037 
FAU  .02696 
BSP  10780 
FSP  -630 


RAD  6567.7  VEL  11.705  PTH  2.08  VHP  7.922 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
160.64  306.64  67.10  24  12  33 

103.90  306.64  67.09  4 2 50 

160.64  306.64  67.10  24  12  33 

103.90  306.64  67.09  4 2 50 

77.53  309.84  75.22  6 0 46 

114.95  302.40  50.09  3 1 51 

MID-CCLiRSC  EXECUTION  ACCURACY 
SGT  5002.2  SCR  552.0  SG3  186.0 

RRT  .6691  RRF  .6404  RTF  .9499 

SGB  5028.4  R23  .0129  R13  .9500 

SGI  5814.0  SG2  409.4  THA  3.66 


FLIGHT  TIME  192.00 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 
RP  108.02  LAP  -1.21  LOP  55.60 


VL  26.565  GAL 

VP  36.956  GAP  _ _ . 

RC  179.506  GL  7.35  GP  -13.94  7AL  59.00  7AP  164.25  ETS  301 .80  7AE  129.64  ETE  191.56 
PLANETOCENTRIC  CONIC 


0ISTANCE  555.370 

5.42  A7L  80.79  HCA  272.50  SMA  121.59 
11.92  A7P  09.95  TAL  161.57  TAP  74.06 


OPA  5.47  RAP  62.49  ECC  1.2882 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3288.4  -25.72  152.00 

2521.9  -25.7i  96.13 

3200.4  -25.72  152.00 

2521.9  -25.7J  96.13 

2136.6  -32.09  68.73 

2721.6  -18.95  108.13 

ORBIT  DETERMINATION  ACCURACY 

ST  1576.9  SR  460.3  SS  403.5 
CRT  .8203  CRS  -.5309  CST  -.9190 
LSA  1663.5  MSA  305.9  SSA  19.4 

ELI  1622.6  EL2  255.8  AlF  13.82 

ARRIVAL  CATE  AUG  23  1969 


ECC  .23366  INC  1 .2075  VI  30.168 
RCA  93.18  APO  150.00  V2  35.083 
ZAC  158.27  ETC  179.90  ClP-172.59 


C3  18.965 

VHL 

4 . 

355 

OLA  30.63 

RAL  82.51 

RAO  6567  .j 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

77.01 

23 

43 

0 

3037.02 

-21.49 

156.23 

102.19 

3 

2 

4 

3209.82 

-21.47 

109.93 

77.81 

23 

43 

0 

3037.82 

-21.49 

156.23 

102.19 

3 

2 

4 

3 209. SZ 

-21 .47 

109.93 

1 10.00 

5 

51 

0 

2681.49 

-32.07 

73.48 

110.00 

1 

57 

3 

3414.15 

-11 .62 

120.07 

DIFFERENTIAL  CORRECTIONS 
TOC  .6672  TRA  2.6161  TC3-4.7657  BAU  1.2009 

ROE  .3341  RRA  .1944  RC3  -.M31  FAU  .02500 

FOE  .0973  FRA  1.1067  FC3-1 .1410  BSP  10937 

BOE  .7461  BRA  2.6233  0C3  4.7670  FSP  -610 


VEL  11.847  PTH  2.10  VHP 
INJ  RT  ASC  INJ  AZMTH 
310.06  67.63 

310.05  67.62 

310.86  67.63 

310.85  67.62 

314.57  77.46 

305.54  57.63 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5030.0  SGR 
RRT  .6503  RRF 
SG6  5056.2  R23 
sor  5041,9  SG2 


0.171  DPA  6.46  RAP  64.57  ECC  1.3121 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  46  58 

3237.8 

-24.33 

140.53 

3 55  34 

2609.8 

-24.32 

102.23 

24  46  56 

3237.8 

-24,33 

148.53 

3 55  34 

2609.8 

-24.32 

102.23 

6 35  50 

2081 .5 

-33.46 

64.52 

2 53  57 

28U.1 

-15.81 

113.47 

545.1  SG3 

179.  J 

ST 

M91  .9 

SR 

440.5 

SS 

395.3 

.6369  RTF 

.9511 

CRT 

.7372 

CRS 

-.41 79 

CST 

-.9208 

.0102  R13 

.9512 

LSA 

1571 .2 

MSA 

338.2 

SSA 

18.3 

409.5  THA 

3.54 

ELI 

J 529.6 

El2 

295.6 

ALF 

12.99 

LAUNCH  OATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  1 4 3. 11  VL 

RP  107.98  LAP  -1.03  LOP  50.81  VP 

RC  101.455  GL  5.99  GP  -13.51  ZAl 

planetocentric  conic 

C3  20.690  VHL  4.549  OLA  29.38  RAL  85.64 


FLIGHT  TIME  194.00 
OISTANCE  560.833 

26.527  GAL  6.04  A7L  80.97  HCA  275.71  SMA  121.36 

36.940  GAP  12.39  A7P  89.90  TAl  160.03  TAP  75.73 

57.13  ZAP  165.02  ETS  299.50  7AE  129.67  ETE  191.23 


ARRIVAL  CATE  AUG  25  1969 


ECC  .24005  INC  1.0316  VI  30.168 
RCA  92.23  APO  150.50  V?  35.095 
7AC  160.49  ETC  178.93  ClP-173.40 


LNCH  A7MTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

81  .82 

0 29 

51 

3761 .40 

-20.14 

149.96 

98.10 

2 44 

7 

3327.59 

-20.12 

118.10 

100.00 

3 44 

50 

3133.17 

-24.00 

105.23 

100.00 

2 11 

50 

3431 .05 

-16.36 

124.03 

110.00 

6 22 

14 

2640.03 

-32.64 

70.38 

110.00 

1 50 

55 

3496.96 

-8.57 

124.53 

DIFFERENTIAL  CORRECTIONS 
TDE  .5238  TRA  2,9325  TC3-4.3791  BAU  1 .2118 

ROE  .3387  RRA  .2112  RC3  -.1281  FAU  .02307 

FOE  .0423  FRA  1.2395  FC3  -.9654  BSP  19072 

BOE  .6238  BRA  2.9401  BC3  4.3810  FSP  -590 

LAUNCH  OATE  FEB  12  1969 


RAO  6567.8  VEL  11.919  PTH  2.12  VHP  0.438  CPA 
INJ  RT  ASC  INJ  A7MTH 
315.02  68.14 

315.02  68.13 

316.55  71.62 

313.28  64.63 

319.10  79.22 

308.61  56.70 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5054.6  SGR  537.4  SG3  172.5 


7.39  RAP  66.69  ECC  J .3405 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 32  33 

3161  .4 

-22.93 

U2.31 

3 39  35 

2727,6 

-22.91 

no  .46 

4 37  3 

2533.2 

-26.28 

97. 18 

3 9 1 

2831 .1 

-19.64 

116.78 

7 6 14 

2040.0 

-33.78 

6J  .33 

2 49  12 

2897.0 

-12.88 

118.09 

RRT  .6403  RRF 
SGB  5079.?  R23 
SGI  5065.0  SG2 


.6265  RTF 
.0000  R13 
408.5  THA 


FLIGHT  TIME  196.00 


ORBIT  DETERMINATION  ACCURACY 
ST  U37.7  SR  436.4  SS  394.3 
.9523  CRT  .6350  CRS  -.3054  CST  -.9285 

.9524  LSA  1509.5  MSA  366.1  SSA  17.3 

3.42  ELI  1465.6  El2  330.7  AlF  11.50 

ARRIVAL  DATE  AUG  27  1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11  VL 

RP  107.94  LAP  -.04  LOP  62.03  VP 

RC  183.304  GL  4.72  GP  -13.12  ZAL 

PLANETOCENTRIC  CONIC 


26.4 09  GAL 
36.925  GAP 


OISTANCE  566.234 

6.70  A7L  89.15  HCA  270.92  SMA  121.14 
12.09  A7P  89.07  TAL  150.50  TAP  77.42 


ECC  .24700  INC  .8536  VI  30.168 
RCA  91.22  APO  151.06  V2  35.108 
54^51  ZAP  1 65 1 74  ETS  296^91  ZAC  129.70  ETE  190.92  ZAC  162-7 1 ETC  177.72  ClP-174.37 


C3  22-720 

VHL  4.767 

OLA  28.15  RAL  80.57 

RAO  6567.9 

VEL  12.004 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

2 15  22 

3400.56 

-20.94 

129.66 

320.00 

90.00 

1 22  2 

3653.61 

-16.63 

140.52 

318.22 

1 00.00 

4 35  20 

3028.87 

-26.05 

90.16 

321.74 

100.00 

1 44  37 

3580.54 

-11 .00 

132.79 

315.85 

1 10.00 

6 49  53 

2608.13 

-33.02 

67.97 

323.49 

110.00 

1 46  4] 

3574.04 

-5.67 

120.62 

312.16 

PTH  2.14  VHP  8.725 
INJ  AZMTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOE  .3754  TRA  3.2667  TC3-3.9091  BAU  1.2122 

ROE  .3442  RRA  .2205  RC3  -.1137  FAU  ,02121 

FOE  -.0089  FRA  1.2923  FC3  -.0081  BSP  19190 

BOE  .5093  BRA  3.2747  BC3  3.9907  FSP  -570 


70.49 
66.75 
74.80 
62.34 
80.60 
56.23 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5073.7  SGR 
RRT  .6391  RRF 
SGB  5897.4  R23 
SGI  5083.4  SG2 


3 13  22 
2 22  56 
5 25  57 
2 44  17 
7 33  21 
2 46  15 


529.1 

SG3 

166.1 

.6171 

RTF 

.9537 

.0061 

R13 

.9537 

406.2 

THA 

3.31 

DPA  8.25  RAP  60.84  ECC  1.3739 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2000.6  -23.4J  121.86 

3053.6  -19.64  133-U 

2428.9  -27.00  89.84 

2980.5  -15.41  125.07 

2008.1  -33.96  58.86 

2974.0  -10.07  122.29 

ORBIT  DETERMINATION  ACCURACY 
ST  1414.8  SR  424.1  SS  398.9 

CRT  .5198  CRS  -.2007  CST  -.9403 

LSA  1480.4  MSA  386.0  SSA  16.4 

ELI  U33.1  EL2  357.7  ALF  9.45 


1689 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL.  4,  1968-69) 


LAUNCH  CATE  FEB  12  1969 


flight  True  190.00 


ARRIVAL  CATE  AUG  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  571.566 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL  26.451 

CAL  7.40 

A7L  09.33 

HCA  282.14  SMA 

120.92 

ECC  .25457 

INC 

.6723 

VI 

30.166 

RP  107.90 

LAP 

-.66 

LOP  65.24 

VP  36.910 

GAP  13.42 

A7P  09.06 

TAL  156.99  TAP 

79.13 

RCA  90 . 1 4 

APO 

151.70 

V2 

35.120 

RC  105.291 

GL 

3.52 

GP  -12.77 

7Al  52.01 

7AP  166,39 

ETS  294.01 

ZAE  129.70  ETE 

190.64 

7AC  164.92 

ETC 

176.15 

CLP 

-175.26 

PLANE TOCENTRIC  CONIC 

C3  25.104 

VHL 

5.010 

DLA  26.96 

RAL  91.32 

RAO  6560.0 

VEL  12.103 

PTH  2.17  VHP 

9. 

,035 

OPA  9.06 

RAP 

7 1 .01 

ECC 

1.4131 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH  INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 

16  29 

3340 . 32 

-23.04 

120.40 

325.40 

74.25  4 

12 

10 

2740.3 

- 

25.77 

1 12.26 

90.00 

0 

42  40 

3042.71 

-11.23 

151 .70 

320.43 

63.83  1 

46 

51 

3242.7 

- 

14.66 

144.70 

100.00 

5 

11  45 

2960.75 

-27.06 

93.98 

326.40 

76.70  6 

1 

14 

2360.7 

- 

28.61 

05.52 

1 00.00 

1 

30  14 

3609.51 

-8.29 

130.97 

318.00 

61.18  2 

31 

43 

3009.5 

- 

■12.07 

1 32.23 

110.00 

7 

14  47 

2503.76 

-33.27 

66.11 

327.77 

01  .67  7 

57 

51 

1983.0 

- 

34  .07 

56.96 

110.00 

1 

43  41 

3647.27 

-2.89 

132.46 

315.56 

55.92  2 

44 

20 

3047.3 

-7.34 

126.21 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .2257 

TRA 

3.6232 

TC3-3.5976 

BAU  1.2079 

SGT  5800.2  SCR  520.1  SG3  160.2 

ST  3422.3 

SR 

4 32.0 

SS 

400.0 

ROE  .3506 

RRA 

• 2463 

RC3  -.0995 

FAU  .01933 

RRT  . 

6308  RRF  , 

.6092  RTF  .9551 

CRT  .4027 

CRS 

-.3309 

CST 

-.9535 

FOE  -.0552 

FRA 

1 .3469 

FC3  -.6666 

BSP  1 9209 

SGB  5911.2  R23  - 

.0050  R13  .9551 

LSA  3403.9 

MSA 

396.1 

S5A 

15.6 

BOE  .4169 

BRA 

3.6315 

8C3  3.5990 

FSP  -540 

SGI  5897,4  SG2  402.9  THA  3.20 

ELI  3432.7 

EL2 

374  .3 

AlF 

7.34 

LAUNCH  DATE  FE0  12  1969 


FLIGHT  TIME  200.00 


ARRIVAL  DATE  AUG  31  1969 


HELIOCENTRIC  CONIC 


RL 

147.69 

LAL 

.00 

LOL 

143,11 

VL 

RP 

107.07 

LAP 

-.47 

LOP 

60.46 

VP 

RC 

107.175 

CL 

2.41 

GP 

-12.44 

Zal 

PLANE  TOCENTRIC  CCNIC 

C3 

27.096 

VHL 

5.202 

OLA 

25.61 

RAL 

DISTANCE  576.01 5 

26.414  GAL  5.15  A7L  09.51  HCA  205.36  SMA  120.70  ECC  .26202  INC  .4064  VI  30.168 

36.095  GAP  13.99  AZP  09.07  TAL  155.51  TAP  00.07  RCA  00.90  APO  1 52.43  V2  35.132 

49.66  ZAP  166.99  ETS  290.76  ZA£  129.70  ETE  190.30  ZAC  167.12  ETC  174.04  ClP-176.16 

93.00  RAO  6560.1  VEL  12.210  PTH  2.20  VHP  9.369  DPA  9.00  RAP  73.21  ECC  I .4591 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 54  10 

3273.09 

-24.99 

115.00 

330.16 

76.24 

4 40  51 

2673.9 

-26.64 

J07.60 

90.00 

0 25  25 

3961 .42 

-7.59 

150.59 

323.39 

62.64 

1 31  27 

3361  .4 

-1 1.19 

151 .77 

100.00 

5 41  47 

2927.34 

-27.67 

91 .05 

330.03 

70.20 

6 30  34 

2327,3 

- 29.01 

82.51 

100.00 

1 20  37 

3703.20 

-5.18 

144.19 

322.07 

60.52 

2 23  40 

3103.2 

-9.07 

137.56 

110.00 

7 37  22 

2565.60 

-33,44 

64.73 

331 .97 

02.47 

8 20  8 

1965.7 

-34 .12 

55.55 

1 10.00 

1 41  31 

3717.63 

-.20 

136.13 

310.90 

55.02 

2 43  20 

3317.6 

-4.60 

129.92 

differential  corrections 


HlO-CCDRSt  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.0664 

TRA 

3.9961 

TC3- 

■3.2235 

BAU 

1.2026 

SGT 

5090.0 

SGR 

509.7 

$G3 

154 .4 

ST 

1450. 0 

SR 

3 99.2 

SS 

419.5 

RDE 

.3573 

RRA 

.2640 

RC3 

-.0066 

FAU 

.01760 

RRT 

.6225 

RRF 

.6011 

RTF 

.9567 

CRT 

.2069 

CRS 

-.0296 

CST 

-.9653 

FOE 

-.1005 

FRA 

1 .4005 

FC3 

-.5460 

BSP 

19314 

SGB 

5920.0  R23 

.0035 

R13 

.9560 

LSA 

1509.0 

MSA 

397.4 

SSA 

14.8 

BOE 

.3634 

BRA 

4.0040 

0C3 

3.2247 

FSP 

-530 

SGI 

5906.6 

SG2 

390.3 

THA 

3.09 

ELI 

1454  .8 

El2 

303  .1 

ALF 

4.05 

LAUNCH  DATE  FEB  12  1969 


FLIGHT  TIME  202.00 


ARRIVAL  CATE  SEP  2 1969 


HELIOCENTRIC  CONIC 


01  STANCE  501.960 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL 

26.370 

GAL  0.94 

A7L  09,71 

HCA  206.50 

SMA 

120 

.49 

ECC  .27103 

INC 

.2946 

Vl 

30. J60 

RP  107.03 

LAP 

-.28 

LOP  71 .60 

VP 

36.000 

GAP  14.60 

AZP  89.91 

TAL  154.06 

TAP 

82 

.63 

RCA  07.74 

APO 

1 53.24 

V2 

35 .144 

RC  189.037 

CL 

I .30 

GP  -12.14 

ZAL 

47.44 

ZAP  167,51 

ETS  207.15 

ZAE  129.67 

ETE 

190 

.14 

ZAC  169.29 

ETC 

17]  .07 

CLP 

-177.07 

PLANE  TOCENTRIC  CONIC 

C3  31.166 

VHL 

5.503 

OLA  24.70 

RAL 

96.26 

RAD  6560.2 

VEL  12.351 

PTH  2.23 

VHP 

9.732 

DPA  10.48 

RAP 

75.43 

ECC 

1.5129 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

24  39 

3230.27 

25.67 

112.06 

334,57 

77.61 

5 

10 

29 

2630.3 

■27.12 

104.49 

90.00 

0 

14  3 

4060.54 

-4.45 

164.19 

326.54 

62.01 

1 

21 

44 

3460.5 

-8.16 

157.47 

1 00.00 

6 

7 47 

2097.77 

-i 

20.06 

00.94 

335.12 

79.25 

6 

56 

5 

2297.0 

- 

■29.26 

00.34 

100.00 

1 

13  37 

3660.27 

-2.31 

140.00 

325.36 

60.19 

2 

18 

5 

3266 . 3 

-6.26 

]42. 32 

110.00 

7 

57  57 

2553.00 

33.55 

63.76 

336.11 

83.03 

0 

40 

30 

1953.1 

- 

34  .15 

54.57 

110.00 

1 

39  56 

3705.72 

2.40 

139.69 

322.42 

55.09 

2 

43 

1 

3105.7 

-2.09 

133.40 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.0970 

TRA 

4.3917 

TC3-2.0639 

BAU 

1.1937 

SGT  5903.2  SGR 

498.3  SG3  148.9 

ST  1494.8 

SR 

306.2 

SS 

4 32,9 

ROE  .3646 

RRA 

.2010 

RC3  -.0745 

FAU 

.01590 

RRT  • 

,6145  RRF 

.5935  RTF 

.9506 

CRT  .1815 

CRS 

.0307 

CST 

-.9750 

FOE  -.1428 

FRA 

1 .4557 

FC3  -.4410 

BSP 

19400 

SGB  5924,1  R23 

.0024  R13 

.9586 

LSA  1554,9 

MSA 

391  .4 

SSA 

14.2 

BOE  .3775 

BRA 

4.4007 

BC3  2.0649 

FSP 

-512 

SGI  5911.1  SG2 

392.6  THA 

2.98 

ELI  1496.5 

El? 

379.4 

ALF 

2.07 

LAUNCH  DATE  F£B  12  1969 


FLIGHT  time  204.00 


ARRIVAL  CATE  SEP  4 1969 


HELIOCENTRIC  CONIC 


DISTANCE  507.007 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL  26.34] 

GAL  9.00 

AZL  89.90 

HCA 

291 .00 

SMA 

120.28 

ECC  .28171 

INC  .09 49 

Vl  30.160 

RP  107.79 

LAP 

-.09 

LOP  74.90 

VP  36.865 

GAP  15.27 

AZP  89,96 

TAL 

152.64 

TAP 

04.44 

RCA  86.40 

APO  154.17 

V?  35.155 

RC  190.075  GL  .42 

PLANETOCENTRIC  CONIC 

GP  -11.07 

ZAL  45.35 

ZAP  167.96 

ETS  283.16 

ZAE 

129.63 

ETE 

109.91 

ZAC  171 .41 

ETC  166.63 

CtP-1 77 . 99 

C3  34.996 

VHL 

5.916 

OLA  23.63 

RAL  98.47 

RAO  6560.4 

VEL  12.505 

PTH 

2.26 

VHP 

10.127 

OPA  11.10 

RAP  77.66 

ECC  1.5759 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  ? LONG 

90.00 

4 

50  33 

3200.01 

-26.09 

110.74 

330.82 

70.59 

5 

43  53 

2600.0 

-27.40 

102.32 

90.00 

0 

5 47 

4149.22 

-1  .60 

169.15 

329.80 

61.72 

1 

14  56 

3549.2 

-5.37 

162.49 

100.00 

6 

30  46 

2876.09 

-20.32 

07,44 

339.29 

80.00 

7 

18  43 

2276,9 

-29.4J 

70.01 

100.00 

1 

0 15 

3947.57 

.38 

153.23 

328.70 

60.11 

2 

14  3 

3347.6 

-3.60 

146.70 

11 0.00 

0 

16  45 

2545.32 

-33.61 

63.16 

340.19 

03.38 

0 

59  10 

1945.3 

-34.16 

53.96 

110.00 

1 

30  46 

3051 .91 

4.92 

143.15 

325.07 

56.13 

2 

4?  50 

3251  .9 

.44 

136.93 

DIFFERENTIAL  CORRECTIONS 
TDE  -.2672  TRA  4.0123  TC3-2.5220  BAU  1.1003 

RDE  .3726  RRA  .2993  RC3  -.0631  FAU  .01426 

FDE  -.1027  FRA  1.5127  FC3  -.3527  BSP  19463 

BOE  .4505  BRA  4.0216  BC3  2.5220  FSP  -495 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5903.0  SGR 
RRT  .6065  RRF 
SGB  5923.7  R23 
SGI  5911 .2  SG2 


ORBIT  DETERMINATION  ACCORAC V 


485.7 

SG3 

143.6 

ST 

1550.7 

SR 

373.1 

SS 

447.5 

.5063 

RTF 

.9607 

CRT 

.0093 

CRS 

.0957 

CST 

-.9024 

.0014 

R13 

.9607 

LSA 

1612.2 

MSA 

380.4 

SSA 

13.5 

305,7 

THA 

2.07 

ELI 

1551  .0 

El2 

371  .5 

ALF 

1.31 

1690 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  FEB  12  1969 


HELIOCENTRIC  CONIC 


RL 

147.69 

LAL 

.00 

LOL 

RP 

107.76 

LAP 

.10 

LOP 

RC 

192.690 

GL 

-.47 

GP 

PLANETOCENTRIC  CONIC 

C3 

39.490 

VHL 

6.284 

CLA 

FLIGHT  TIME  206.00 
OISTANCE  591.914 

VL  26.306  GAL  10.71  AZL  90.11  HCA  295.02  SNA  120.08 

VP  36.850  GAP  15.99  AZP  90.05  TAL  151.27  TAP  86.29 

ZAL  43.41  ZAP  168.33  ETS  278.80  ZAE  129.56  ETE  189.69 


ARRIVAL  cate  SEP  6 1969 


EC C .29256  INC  .1128  VI  30 . 1 68 
RCA  84.95  APO  155.21  V2  35.366 
ZAC  173.43  ETC  159.40  ClP-178.92 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


5 13  13  3179.18 

23  55  29  4231 .10 


6 51  18  2862.91 
1 4 1 4022.60 
8 33  55  2541.88 
1 37  53  3916.40 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TOE  -.4389  TRA  5.2640  TC3-2.1962 

ROE  .3814  RRA  .3166  RC3  -.0522 

FOE  -.2190  FRA  1.5737  FC3  -.2757 

0OE  .5814  BRA  5.2735  8C3  2.1968 

LAUNCH  OATE  FES  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11 

RP  107.73  LAP  .29  LOP  81.36 

RC  194,480  GL  -1.28  GP  -11.38 

PLANETOCENTRIC  CONIC 


RAL  100.51 
INJ  LAT 
-26.36 
1.04 
-28.48 
2.92 
-33.64 
7.36 

BAU  1.1598 
FAU  .01258 
BSP  19423 
FSP  -475 


RAO  6568.5 
INJ  LONG 
109.28 
173.72 
86.44 
157.35 
62.90 


VEL  12.683  PTH  2.30  VHP  10.558  DPA  11.66  RAP  79.89  ECC  1. 6499 


INJ  RT  ASC 
342.95 
333.11 
343.37 
332.07 
344.22 
329.33 


INJ  A7MTH 
79.27 
61.70 
80.50 
60.24 
83.53 
56.52 


INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


6 12 
6 0 
39  1 
11  3 
16  17 
43  10 


2579.2 
3631 .1 
2262.9 
3422.6 
1941  .9 
3316.4 


-27.58 
-2.75 
-29.50 
-1  .06 
-34.17 
2.91 


100.82 
167.09 
77.78 
150.83 
53.70 
1 40 . 30 


VL  26.271 
VP  36.835 
ZAL  41,61 


MIO-CCURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

SOT  5900.4  SCR  472.3  SG3  138.7 

ST 

1612.5 

SR 

360.2 

SS 

462.8 

RRT  .5987  RRF  .5797  RTF 

.9629 

CRT 

.0127 

CRS 

.1404 

CST 

-.9878 

SGB  5919.3  R23  .0012  R13 

.9629 

LSA 

1676.2 

MSA 

366.6 

SSA 

12.9 

SGI  5907.2  SG2  377.8  TMA 

2.75 

ELI 

1612.5 

El2 

360.1 

ALF 

.17 

FLIGHT  TIME  206.00 

arrival 

DATE 

SEP 

8 1969 

DISTANCE  596.659 

11.70  AZL  90.33  HCA  298.25 

SMA  119.88 

ECC 

.30451 

INC 

.3329 

VI 

30.168 

16.78  AZP  90.16  TAL  149.94 

TAP  88.19 

RCA 

83.38 

APO 

156.38 

V2 

35.177 

C3  44.776 

VHL 

6.691 

OLA  21 .67 

RAL  102.39 

RAO  6568.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

33  20 

3165.63 

-26.53 

108.32 

90.00 

23 

50  24 

4308.01 

3.52 

178.01 

100.00 

7 

9 47 

2854.65 

-28.57 

85.84 

100.00 

1 

0 34 

4094.22 

5.33 

161.30 

110.00 

8 

49  37 

2542.31 

-33.64 

62.93 

110.00 

1 

37  13 

3979.32 

9.71 

149.92 

GAL 

GAP  ...  . _ 

ZAP  168.61  ETS  274 .08  ZAE  129.47  ETE  189.48  ZAC  175.25  ETC  146.32  ClP-179.87 

7 VEL  12.690  PTH  2.35  VHP  11 .030  DPA  12.17  RAP  82.13  ECC  1.7369 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


79.72  6 26  6 


61.88  25  2 12 

7 57  22 
2 8 48 

9 31  59 
2 43  33 


DIFFERENTIAL  CORRECTIONS 
TOE  -.6216  TRA  5.7421  TC3-1 .8971  BAU  1.J359 

ROE  .3905  RRA  .3329  RC3  -.0426  FAU  .01100 

FOE  -.2554  FRA  1.6364  FC3  -.2127  BSP  19474 

BDE  .7340  BRA  5.7517  0C3  1 .8976  FSP  -459 


26.237  GAL 
36.820  GAP 


LAUNCH  DATE  FEB  12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  143.11  VL 

RP  107.70  LAP  .48  LOP  84.58  VP 

RC  196.245  GL  -2.03  GP  -II  - 1 7 ZAL 

PLANETOCENTRIC  CONIC 

C3  51.014  VHL  7,142  CLA  20.77  RAL  104.12 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  5 51  19  3157.97  -26.62 

90.00  23  46  12  4380.93  5.85 

100.00  72627  2851 .23  -28.61 

100.00  0 57  41  4162.91  7.6l 

110.00  9 3 57  2546.21  -33.61 

110. 00  1 36  41  4040.69  11.96 

DIFFERENTIAL  CORRECTIONS 
TOC  -.8097  TRA  6.2539  TC3-1 .6200  BAU  1.1051 
ROE  .4001  RRA  .3480  RC3  - .0338  FAU  .00943 

FOE  -.2905  FRA  1.7032  FC3  -.16 01  BSP  19489 

BOE  .9032  BRA  6.2636  BC3  1 .6203  FSP  -444 

LAUNCH  DATE  FEB  12  1969 


346.98 

336.45 

347.37  80.81 

335.46  60.54 

348.19  83.52 

332.78  57.06 

MIO-COURSC  EXECUTION  ACCURACY 
SOT  5892.3 
RRT  .5899 
SGB  5910.0 
SGI  5898.5 


12.77  AZL 
17.64  AZP 


2565.6 
3708  .0 
2254  .7 

3494.2 

1942.3 

3379.3 


-27.68 
-.27 
-29.54 
1 .37 
-34.17 
5.30 


99.84 
171  .38 
77.17 
154.76 
53.73 
143.60 


ORBIT  DETERMINATION  ACCURACY 


457.3  SG3 

133.9 

ST 

1675.7 

SR 

346.8 

SS 

478.9 

.5722  RTF 

.9653 

CRT 

-.0547 

CRS 

.1807 

CST 

-.9916 

.0006  R13 

.9653 

LSA 

17 41 .9 

MSA 

350.9 

SSA 

12.3 

368.8  THA 

2.63 

Eli 

1675.9 

El2 

346.2 

ALF 

179.32 

210.00 

ARRIVAL 

CATE 

SEP 

10  1969 

.212 

>7  HCA  301  .48 

SMA  119, 

.69  ECC 

.31770 

INC 

.5670 

VI 

30.168 

90.30  TAL  148.68  TAP  90. 15  RCA  81.66  APO  157.71  V2  35.187 


39.95  ZAP  168.80  ETS  269.03  ZAE  129.35  ETE  189.28  ZAC  176.55  ETC  121.06  ClP  179.15 


RAO  6568.9  VEL  13.129  PTH 
INJ  LONG  INJ  RT  ASC  IN, 


2.40  VHP  11.550  OPA  12.62  RAP  84.36  ECC  I .6396 


107.78 

182.11 

85.59 

165.12 

63.23 

153.25 


350.91 
339.80 
351  .29 
338.84 
352.10 
336.23 


f AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.98 

6 43  57 

2558.0 

-27.74 

99.29 

62. 2 A 

24  59  13 

3780.9 

2.09 

175.45 

80.93 

8 13  58 

2251  .2 

-29.56 

76.92 

61 .01 

2 7 4 

3562.9 

3.69 

158.53 

83.34 

9 46  23 

1946.2 

-34.16 

54  .03 

57.74 

2 44  2 

3440.7 

7.61 

146.85 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5879.2  SGR 

441  .0 

SG3 

129.4 

ST 

1737.1 

SR 

333.3 

SS 

495.5 

RRT 

.5805  RRF 

.564  2 

RTF 

.9680 

CRT 

-.1109 

CRS 

.2147 

CST 

-.9942 

SGB 

5895.7  R23 

.0001 

R13 

.9680 

LSA 

1806.1 

MSA 

334  .6 

SSA 

11  .8 

SGI 

5884,8  SG2 

358.8 

THA 

2.50 

ELI 

1737.5 

EL2 

331  .1 

ALF 

178.73 

FLIGHT  time 

212.00 

ARRIVAL 

date 

SEP 

12  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL 
RP  107.67  LAP 


DISTANCE  605.531 

.00  LOL  143.11  VL  26.203  GAL  13.94  AZL  90.82  HCA  304.71  SMA  119.50 
.67  LOP  87.61  VP  36.805  GAP  16.59  AZP  90.47  TAL  147.49  TAP  92.19 


RC  197.986  GL  -2.72  GP  -10.97  ZAL  38.43  ZAP  168.87  ETS  263.69  ZAE  129.19  ETE  189.08 
PLANETOCENTRIC  CONIC 

C3  58.405  VHL  7.642  OLA  19.92  RAL  105.70  RAO  6569.1  VEL  13.408  PTH  2.45  VHP  12.125 
LNCH  AZMTl 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

6 7 26 

3155.21 

-26.66 

107.59 

354.75 

80.07 

7 0 

2 

23  42  40 

4450.46 

8.03 

186.05 

343.15 

62.76 

24  56 

50 

7 4j  29 

2851 .96 

-28.60 

85.64 

355 .1 1 

80.90 

8 29 

1 

0 55  14 

4228.95 

9.77 

168.83 

342.22 

61 .61 

2 5 

43 

9 16  59 

2553.17 

-33.55 

63.77 

355.93 

83.03 

9 59 

32 

1 36  13 

4100.50 

14.11 

156.55 

339.67 

58.54 

2 44 

34 

. CORRECTIONS 

MJD- 

COURSE  EXECUTION  ACCURACY 

TRA  6.8047 

TC3-1.3643 

BAU  1.0655 

SGT 

5862.3  SGR 

423.6  SG3 

125.1 

RRA  .3616 

RC3  -.0260 

FAU  .00785 

RRT 

.5695  RRF 

.5551  RTF 

.9708 

FRA  1.7753 

FC3  -.1164 

BSP  19527 

SGB 

5877.6  R23 

.0004  R13 

.9708 

BRA  6.8143 

0C3  1.3646 

FSP  -429 

SGI 

5867.3  SG2 

347.9  THA 

2.36 

ECC  .33232  INC  .8178  VI  30.168 

RCA  79.79  APO  159.21  V2  35.196 

ZAC  376.70  ETC  83.74  ClP  1 78 . 1 3 

DPA  13.01  RAP  86.57  ECC  1.9612 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2555.2  -27.76  99.09 

3850.5  4.32  179.34 

2252.0  -29.56  76.97 

3629.0  5.91  162.18 

1953.2  -34.15  54.58 

3500.5  9.64  150.04 

ORBIT  DETERMINATION  ACCURACY 

ST  1796.4  SR  319.7  SS  5l2.7 

CRT  -.1605  CRS  .2436  CST  -.9961 

LSA  1868.5  MSA  317.9  SSA  11  .3 

ELI  1797.2  EL2  315.4  AlF  178.31 
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JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATC  FEB  1 2 1969  FLIGHT  TIME  214,00  ARRIVAL  DATE  SEP  J4  1969 

HELIOCENTRIC  CONIC  OISTANCE  609.565 

RL  147.69  LAL  .00  LOL  143,11  VL  26.|7l  CAL  15.21  AZL  91.09  HCA  307.93  SNA  119.32  ECC  .34056  INC  1.0092  VI  30.166 

RP  107.64  LAP  .56  LOP  91.03  VP  36.791  CAP  19.64  A2P  90.67  TAL  146.30  TAP  94.32  RCA  77.7 2 APO  160.91  V2  35.205 

RC  199.701  GL  -3.36  CP  -10.79  7AL  37.05  ZAP  160,03  ETS  250.15  7AE  126.90  ETE  100.00  7AC  175.64  ETC  55.50  CLP  177.00 

PLANETOCENTRIC  conic 

C3  67.207  VHL  0.190  OLA  19.13  RAL  107.13  RAO  6569.3  VEL  13.732  PTH  2.51  VHP  12.763  OPA  13.36  RAP  00.75  ECC  2.1061 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 21 

53 

3156.60 

-26.64 

107.60 

350.47 

00.03 

7 14  30 

2556.6 

-27.75 

99.19 

90.00 

23  39 

36 

4516.91 

10.00 

109.05 

346.46 

63.40 

24  54  53 

3916.9 

6,43 

105.00 

JOO.OO 

7 55 

2 

2056.25 

-20.55 

05.96 

350.04 

00.75 

0 42  30 

2256.3 

-29.53 

77.29 

100.00 

0 53 

4 

4292.49 

11.01 

172.46 

345.56 

62.34 

2 4 37 

3692.5 

0.01 

165.72 

110.00 

9 25 

40 

2562,05 

-33.47 

64.51 

359.60 

02.60 

10  11  31 

1962.0 

-34.J3 

55.33 

110.00 

1 35 

47 

4 1 50  i 66 

16.15 

159.02 

343.07 

59.45 

2 45  6 

3550.7 

11.90 

153.20 

DIFFERENTIAL  CORRECTIONS  Mip-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE-1. 2131  TRA  7.4032  TC3-1. 1270  0AU  1.0135  SC  T 5042.1  SCR  405.1  SC3  121.0  ST  1049.6  SR  306 . 3 SS  530.6 

ROE  .4219  RRA  .3732  RC3  -.0109  FAU  .00619  RRT  .5573  RRF  .5450  RTF  .9737  CRT  -.2011  CRS  .2676  CST  -.9974 

FOE  -.3567  FRA  1 .0545  FC3  -.0797  BSP  19430  SOB  5056.1  R23  .0007  R1 3 .9737  LSA  1925.0  MSA  301  .6  SSA  10.’7 

BCE  1.2844  BRA  7.4126  BC3  1.1200  FSP  -413  SCI  5046.5  SG2  336.1  TWA  2.22  ELI  1050.7  EL2  299.9  ALF  170.04 

LAUNCH  DATE  FEB  12  1 969  FLIGHT  TIME  216.00  ARRIVAL  OATE  SEP  16  1969 


HELIOCENTRIC  CCNIC  DISTANCE  613.247 


RL  147.69 

LAL 

.00 

LOL  143.11 

VL  26.140 

GAL  16.62 

A7L  91.39  HCA 

311.17 

SMA  119.14 

ECC  .36672 

INC 

1 .3057 

V] 

30.160 

- 

RP  107.62 

LAP 

J .04 

LOP  94.20 

VP  36.776 

GAP  20.02  AZP  90.91 

TAL 

J45.30 

TAP  96.55 

RCA  75.45 

APO 

162.03 

V2 

35.213 

- 

RC  201  .391 

GL 

-3.94 

GP  -10.62 

ZAL  35 .02 

ZAP  160.66 

ETS  252.49 

ZAE 

120.72 

ETE  100.60 

ZAC  174.01 

ETC 

40.07 

CLP 

175.90 

PLANETOCENTRIC  CONIC 

C3  77.750 

VHL 

0,010 

DLA  10.39 

RAL  100.40 

RAO  6569.5 

VEL  14.110 

PTH 

2.57 

VHP  13.476 

OPA  13.65 

RAP 

90.90 

ECC 

2.2796 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

6 

34  47 

3161 .50 

-26.50 

100.03 

2.07 

79.06 

7 27  29 

2561  .5 

-27.7J 

99.55 

=_ 

90.00 

23 

36  52 

4500.40 

11.99 

193.54 

349.73 

64.16 

24  53  13 

3900.4 

0.42 

106.60 

z 

100.00 

0 

7 10 

2063.62 

-20.47 

2.44 

00.40 

0 54  53 

2263 .6 

29.49 

77.83 

I 

100.00 

0 

51  7 

4353.51 

13.71 

175.99 

340.06 

63.17 

2 3 40 

3753.5 

10JJ0 

1 69 . 1 6 

“ 

11 0.00 

9 

39  27 

2574.07 

-33.36 

65.43 

3.32 

62.06 

10  22  22 

1974,9 

- 

■34.10 

56.27 

11 0.00 

1 

35  19 

4215.03 

J0.O7 

163.06 

346.43 

60.40 

2 45  34 

3615.0 

14.00 

156.31 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4310  TRA  0.0459  TC3  -.9150  BAU  .9520  SCTT016.4  SCR  305,1  SC3  117.1  ST  1097.4  SR  292.6  SS  350.1 

ROC  .4339  RRA  .3017  RC3  -.0129  FAU  .00453  RRT  .5421  RRF  .5320  RTF  .9766  CRT  -.2390  CRS  .2914  CST  -,*903 

FDE  -.3905  FRA  1.9390  FC3  -.0504  BSP  19440  SOB  5029.1  R23  .0010  R13  .9766  LSA  1976.6  MSA  205,1  SSA  10.2 

80E  1.4961  BRA  0.0550  0C3  .9159  FSP  -399  SCI  5020.2  SG2  323.4  THA  2.06  ELI  1090.7  EL2  204.0  ALF  177.04 


LAUNCH  DATE  FE8  12  1969  FLIGHT  TIME  210.00  ARRIVAL  CATE  SEP  10  1969 


HELIOCENTRIC  CCNIC  OISTANCE  616.491 


RL  147.69 

LAL 

.00 

LOL  1 43.11 

VL  26.110 

GAL  10.17 

AZL  91.71 

HCA 

314.40 

SMA 

110.97 

ECC  .38705 

INC 

1 .7131 

VI  30.160 

- 

RP  107.59 

LAP 

1 .22 

LOP  97,52 

VP  36.763 

GAP  22.13 

AZP  91.20 

TAL 

144.50 

TAP 

90.90 

RCA  72.92 

APO 

165.02 

V2  35.221 

RC  203.056 

GL 

-4,47 

CP  -10.46  TAL  34.74 

ZAP  160.34 

ETS  246.00 

ZAE 

128.40 

ETE 

100.40 

ZAC  172.21 

ETC 

32.93 

CLP  174.03 

- 

PLANETOCENTRIC  CCNIC 

C3  90.463 

VHL 

9. 51J 

DlA  17.72 

RAL  109.52 

RAO  6569.0 

VEL  14.554 

PTH 

2.64 

VHP 

34.277 

DPA  13.90 

RAP 

93.00 

ECC  2.4080 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

IN. 

f 2 LAT 

INJ  2 LONG 

90.00 

6 

46  13 

3169.38 

-26.49 

100.59 

5.53 

79.60 

7 

39  3 

2569.4 

■27.65 

100.12 

- 

90.00 

23 

34  23 

4640.94 

13.76 

197,10 

352.92 

65.01 

24 

51  44 

4 040.9 

10.20 

190.15 

1 00.00 

0 

17  56 

2873.60 

-20.35 

67.21 

5,91 

80.12 

9 

5 50 

2273.6 

- 

29.43 

70.5  7 

100.00 

0 

49  17 

4411 .95 

15.40 

179.43 

352.08 

64.10 

2 

2 49 

3011  .9 

11.07 

172.49 

11 0.00 

9 

40  56 

2588.90 

-33.22 

66.51 

6.03 

81 .44 

10 

32  5 

1900.9 

- 

■34.05 

57.36 

110.00 

1 

34  46 

4269.41 

19.86 

166.26 

349.72 

61.59 

2 

45  56 

3669.4. 

15.93 

159.36 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-J .6620 

TRA 

0.7450 

TC3 

-.7233  BAU 

.0740 

SGT 

5706.2 

SCR 

364.0 

SG3 

113.4 

ST 

1938.2 

SR 

279.1 

55 

57J  .0 

ROE  ,4470 

RRA 

.3065 

RC3 

-.0078 

FAU 

.00275 

RRT 

.5235 

RRF 

*5156 

RTF 

.9795 

CRT 

-.2735 

CRS 

.31  39 

CST 

-.9989 

FOE  -.4244 

FRA 

2.0342 

FC3 

-.0263 

BSP 

19437 

SG6 

5797,6 

R23 

.0016 

R13 

.9795 

LSA 

2021 .9 

MSA 

269.0 

SSA 

9.7 

BDE  1.7211 

BRA 

0.7535 

BC3 

.7233 

FSP 

-307 

SGI 

5709.3 

SG2 

309.9 

THA 

1 .89 

ELI 

1939.0 

EL2 

268.2 

ALF 

1 77 . 70 

LALWCH  DATE  FEB  12  1 969  FLIGHT  TIME  220.00  ARRIVAL  C ATE  SEP  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  6J9.106 

RL  147.69  LAL  .00  LOL  143.11  VL  26.001  GAL  19.09  A7L  92.00  HCA  317.63  5HA  110.01  ECC  .40991  INC  2.0790  VI  30.160 

RP  107.57  LAP  1.40  LOP  100.75  VP  36.749  GAP  23.62  A7P  91.54  TAL  143.70  TAP  101.41  RCA  70.11  APO  167,52  V2  35.220 

RC  204.697  CL  -4.96  GP  -10.31  7AL  33.01  ZAP  167,00  ETS  241.16  7AE  120.00  ETE  100.26  ZAC  170.39  ETC  20.21  CLP  173.59 

PLANETOCENTRIC  CONIC 


C3  105.909 

VHL 

10.291 

OLA  17.10 

RAL  110.40 

RAO  6570.0  VEL  15.075 

PTH  2.7J 

VHP  15, 

.181 

DPA  I 4.IJ 

RAP 

95.03 

ECC 

2.7430 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

90.00 

6 

56  14 

3179.77 

-26.36 

109.32 

0.02 

79.25 

7 49 

13 

2579.8 

■2  7.57 

100.07 

90.00 

23 

32  2 

4690.41 

15.39 

200.54 

356,01 

65.93 

24  50 

20 

4098.4 

12.01 

193.49 

100.00 

8 

27  23 

2805.00 

-20.21 

00.09 

9.20 

79.60 

9 15 

29 

2205.8 

■29.34 

79.4  7 

100.00 

0 

47  29 

4467.61 

17.10 

182.76 

355.20 

65.10 

2 1 

57 

3867.6 

13.60 

175.72 

uo.oo 

9 

57  15 

2604.62 

-33.05 

67.70 

10.17 

80.75 

10  40 

40 

2004.6 

33.98 

50.59 

11 0.00 

1 

34  6 

4321 ,56 

21.52 

169.39 

352.91 

62.70 

2 46 

8 

3721  .6 

17.70 

162.35 

DIFFERENTIAL 

, CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.9046 

TRA 

9.5089 

TC3  -.5495 

BAU  .7701 

SGT 

5751.0  SGR 

341,7  SG3 

109.9 

ST  1971.4 

SR 

265.7 

SS 

594.0 

ROE  .4616 

RRA 

.3865 

RC3  -.0036 

FAU  .00080 

RRT 

.5001  RRF 

.4946  RTF 

.9824 

CRT  -.3059 

CRS 

.3359 

CST 

-.9994 

FOE  -.4590 

FRA 

2.1394 

FC3  -.0066 

BSP  19399 

SG0 

5761 .9  R23 

.0022  R13 

.9024 

LSA  2060.6 

MSA 

253.2 

SSA 

9.1 

0OE  1.9597 

BRA 

9.5167 

8C3  .5496 

FSP  -374 

SGI 

5754.3  SG2 

295.0  THA 

I -71 

ELI  J973.2 

El2 

252.7 

ALF 

177.60 

1692 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FEB  13  1969 
HELIOCENTRIC  CONIC 


RL 

1 47 

.72 

LAL 

.00 

LOL 

144 

.12 

VL 

26. 

156 

GAL 

RP 

106 

.23 

LAP 

1 .66 

LOP 

223 

.29 

VP 

36. 

601 

GAP 

RC 

47. 

558 

GL 

9.54 

GP 

12 

.29 

7AL 

124 

.98 

ZAP 

FLIGHT  TIME  70.00 
DISTANCE  180.221 

-5.78  AZL  88.11  HCA  79.18  SMA  119-27 

-13.99  AZP  89.65  TAL  197.22  TAP  276.39 

12.60  ETS  285.85  7AE  150.91  ETE  9.90 


PlANETOCENTRIC  conic 
C3  26.766  VHL  5.174  OLA  16.09 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 34  43  2810.40 

16  50  55  4404.34 


90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


2 5 2 2519.17 

18  3 18  4170.80 

3 33  10  2243.43 

18  51  39  4019.30 


RAL  13.37 

INJ  LAT 
-28.22 
6.59 
-29.68 
7.87 
-33.51 
11.18 


RAO  6568 
INJ  LONG 
82.58 
183.43 
61.07 
165.56 
59.70 
152.08 
MIO-i 


TDE 

-.2578 

TRA 

-.3953 

TC3 

.4599 

BAU 

.1684 

SOT 

RDE 

-.3567 

RRA 

.1414 

RC3 

.1001 

FAU 

.03252 

RRT 

FOE 

.0694 

FRA 

-.0285 

FC3-1 

1 .0519 

BSP 

2050 

SOB 

BOE 

.4401 

BRA 

.4199 

0C3 

.4706 

FSP 

-231 

SGI 

LAUNCH  DATE  FEB  13  1969 


1 VEL  12.171  PTH  2.18  VHP  9.307 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
245.88  92.43  1 21  34 

238.10  62.40  18  4 20 

245.79  93.71  2 47  1 

237.41  61.07  19  12  49 

245.36  97.20  4 10  33 

235.42  57.48  19  58  39 

COURSE  EXECUTION  ACCURACY 

718.0  SGR  439.7  SG3  94.5 
.2781  RRF  -.3269  RTF  -.6766 

842.0  R23  -.0468  *13  -.6903 
733.5  SG2  413.5  THA  14.29 


FLIGHT  TIME  72.00 


ARRIVAL  CATE  APR  24  1969 


ECC  .25782  INC  1.8890  VI  30.162 
RCA  88.52  APO  150.02  V2  35.013 
ZAC  128.15  ETC  153.39  CLP  -2.83 

OPA  24.50  RAP  33.91  ECC  1.4405 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2210.4 

3804 . 3 

1919.2 
3570.8 

1643.4 

3419.3 


-27.59 

2.84 

-28.85 

3.96 

-32.15 

6.83 


73.98 

176.75 

52.37 

158.97 

30.73 

145.71 


ORBIT  DETERMINATION  ACCURACY 


ST 

316.9 

SR 

398.0 

SS 

84.2 

CRT 

.8416 

CRS 

.9523 

CST 

.6254 

LSA 

495.7 

MSA 

139.9 

SSA 

25.0 

ELI 

489.4 

EL2 

139.2 

ALF 

52.64 

HELIOCENTRIC  CCNIC 

RL  147.72  LAL  .00  LOL  144.12  VL  26.382  GAL 

RP  106.27  LAP  1.69  LOP  226.49 

RC  48.883  GL  9.01  GP  13.05 

PLANETOCENTRIC  CCNIC 
C3  24.974  VHL  4.997  OLA  14.90  RAL 


DISTANCE  186.982 

5.79  A7L  88.29  HCA  82.38  SMA  120.55 

VP  36.751  GAP  -13.00  A IP  89.77  TAL  198.44  TAP  280.62 

7AL  126.80  ZAP  13.99  ETS  294.29  7AE  149.39  ETE  11.55 


ARRIVAL  DATE  APR  26  1969 


ECC  .24583  INC  1.7090  VI  30.162 
RCA  90.92  APO  150.19  V2  35.000 
7AC  128.57  ETC  152.33  ClP  -5.07 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

39 

53 

2750.48 

-27.97 

7 8.22 

90.00 

16 

34 

3 

4429.99 

7.39 

184.88 

100.00 

2 

9 

17 

2462.17 

-29.36 

56.87 

100.00 

17 

47 

20 

4193.53 

8.62 

166.64 

MO. 00 

3 

35 

31 

2192.37 

-33.00 

35.80 

110.00 

16 

37 

36 

4036.10 

11.79 

153.00 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.2476 

TRA 

-.3733 

TC3 

.5216 

BAU 

.1795 

SGT 

ROE 

-.3436 

RRA 

.1440 

RC3 

.1304 

FAU 

.03529 

RRT 

FOE 

.0711 

FRA 

-.0598 

FC3-1 

.2232 

BSP 

2149 

SGB 

eoE 

.4237 

BRA 

.4001 

BC3 

.5376 

FSP 

-265 

SGI 

11.90  RAO  6568.0  VEL  12.098  PTH  2.17  VHP  8.762  OPA  25.56  RAP  34.54  ECC  1.4110 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 
242.56 
235.44 
242.42 
234.77 
241 .84 
232.87 

MID-COURSE  EXECUTION  ACCURACY 

740.7  SGR  448.7  SG3  106.0 
.3135  RRF  -.3696  RTF  -.6919 

866.0  R23  -.0554  R13  -.7082 

760.0  SG2  415.3  THA  15.48 


94.61 

1 25 

43 

2150.5 

-27.04 

69.68 

62.59 

17  47 

53 

3830.0 

3.66 

1 78 . 1 9 

95.90 

2 50 

19 

1862.2 

-28.23 

48  .24 

61.27 

18  57 

13 

3593.5 

4.7  2 

160.22 

99.45 

4 12 

3 

1592.4 

-31 .35 

26.97 

57.68 

19  44 

52 

3436.1 

7.44 

146.60 

LAUNCH  DATE  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147.72  LAL  .00  LOL  144.12  VL  26.586  GAL 

RP  108.31  LAP  1.53  LOP  229.69  VP  36.885  GAP 

RC  50.327  GL  8.39  GP  13.90  7Al  128.60  ZAP 

PLANETOCENTRIC  CONIC 


C3  23.479 

VHL 

4 

.845 

DLA  13.64 

RAL  10.50 

RAO  6568.0 

LNCH  A7MTH 

r 

S 

i 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

45 

34 

2691  .05 

-27.57 

73.92 

90.00 

16 

17 

M 

4459.13 

8.30 

186.54 

100.00 

2 

14 

5 

2405.60 

-28.89 

52.73 

100.00 

17 

31 

21 

4219.82 

9.46 

168.32 

MO. 00 

3 

38 

25 

2141 .68 

-32.37 

31  .98 

MO. DO 

18 

23 

30 

4056.50 

12.53 

154.11 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.2361  TRA 

-.3518  TC3 

.5830 

BAU 

.1903 

SGT 

ROE 

-.3307  RRA 

.1475  RC3 

.1661 

FAU  .03839 

RRT 

FOE 

.0474  FRA 

-.0952  FC3-1 

.4155 

BSP 

224  7 

SGB 

BOE 

.4063  BRA 

.5815  BC3 

.6062 

FSP 

-303 

SGI 

FLIGHT  TIME  74.00 
DISTANCE  193.737 

-5.81  A7L  88.47  HCA  85.57  SMA  121.75 

-12.06  A7P  89.88  TAl  199.70  TAP  285.27 

15.71  ETS  301.25  7AE  148.06  ETE  13.27 

VEL  12.036  PTH  2.15  VHP  8.248 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
239.43 
232.99 
239.24 
232.36 

238.54 

230.54 

MIO-COURSE  EXECUTION  ACCURACY 

761.8  SGR  459.4  SG3  119.0 
.4164  RTF  -.7061 
.0649  R13  -.7255 


ST 

314. J 

SR 

397.3 

SS 

69.5 

CRT 

.8430 

CRS 

.9134 

CST 

.7£4  3 

LSA 

491  .2 

MSA 

139.1 

SSA 

27.2 

ELI 

487.4 

El2 

137.7 

ALF 

52.86 

ARRIVAL 

DATE 

APR 

28  1969 

ECC 

.23511 

INC 

3 .5317 

VI 

30. 162 

RCA 

93.13 

APO 

150.37 

V2 

34.987 

ZAC 

126-86 

ETC 

151  .23 

CLP 

-7.40 

CPA 

26.67 

RAP 

35.06 

ECC 

1 .3864 

PO  ' 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

96.73 

1 

30 

25 

2091 .1 

-26.35 

65.46 

62.83 

17 

31 

30 

3859.1 

4.59 

179.82 

98.04 

2 

54 

10 

1805.6 

-27.48 

44  .21 

61  .52 

18 

41 

41 

3619.8 

5.60 

161  .67 

1 01 .63 

4 

14 

7 

3 54  1 .7 

-30.43 

23.31 

57.93 

19 

31 

6 

3456.5 

8.21 

147.69 

ORBIT  DETERMINATION  ACCURACV 


.3522  RRF 
889.6  R23 
785.9  SG2 


416.7  THA  16.86 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.J2 

RP  108.36  LAP  1.36  LOP  232.88 

RC  51 .881  Gl  7.68  GP  14.85 

PLANETOCENTRIC  CONIC 
C3  22.233  VHL  4.715  DLA  12.32 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 51  44  2632.44 

90.00  16  0 31  4491 .22 

100.00  2 19  24  2349.74 

100.00  17  15  33  4249.13 

110.00  3 41  53  2091 .63 

110.00  18  9 33  4080.02 

differential  corrections 

TDE  -.2228  TRA  -.3312  TC3  .6421 
ROE  -.3175  RRA  .1521  RC3  .2078 
FOE  .0175  FRA  -.1350  FC3-1 .6301 
80E  .3879  BRA  .3645  BC3  .6749 


FLIGHT  TIME  76.00 
DISTANCE  200.484 

VL  26.770  GAL  -5.84  AZL  88.64  HCA  88.76  SMA  122.86 

VP  37.005  GAP  -11.16  A7P  89.97  TAL  200.97  TAP  289.73 

7AL  130.37  7AP  17.73  ETS  306.90  7AE  146.92  ETE  15.09 


RAL  9.19 
INJ  LAT 
-27.03 
9.29 
-28.29 
10.43 
-31.62 
13.38 

BAU  .2006 
FAU  .04186 
BSP  2345 
FSP  -347 


RAO  6567.9  VEL  11.984  PTH  2.14  VHP  7.764 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


69.71 

188.37 

48.68 

169.96 

28.27 

155.41 


236.53 

230.78 

236.30 

230.18 

235.49 

228.44 


98.77 
63.13 
100.08 
61 .83 
103.71 
58.25 


1 35  37 

17  15  22 

2 58  33 

18  26  22 
4 16  44 

19  17  33 


MID-COURSE  EXECUTION  ACCURACY 
SOT  780.8  SGR  472.3  SG3  133.6 
RRT  .3936  RRF  -.4672  RTF  -.7183 
SGB  912.5  R23  -.0760  *13  -.7419 
SGI  811.2  SG2  417.9  THA  18.45 


ST 

307.8 

SR 

394.7 

SS 

55.4 

CRT 

.8423 

CRS 

.7016 

CST 

.4  966 

LSA 

483.3 

MSA 

138.3 

SSA 

29.7 

ELI 

481.7 

El2 

135.9 

ALF 

53.31 

ARRIVAL 

CATE 

APR 

30  1969 

ECC 

.22556 

INC 

1 .3561 

VI 

30.162 

RCA 

95.14 

APO 

150.57 

V2 

34.974 

ZAC 

129.01 

ETC 

150.10 

ClP 

-9.00 

CPA 

27.83 

RAP 

35.46 

ECC 

1 .3659 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2032.4 

- 

25.54 

61 .36 

3091  .2 

5.62 

101 .63 

1749.7 

- 

26.61 

40.29 

3649 . 1 

6.50 

163.30 

1491  .6 

29.42 

19.76 

3400.0 

9.08 

140.94 

ORBIT  DETERMINATION  ACCURACY 

ST 

298.1 

SR 

390.0 

SS 

48.0 

CRT 

.0300 

CRS 

.4069 

CST 

.0179 

LSA 

472.5 

MSA 

130.0 

SSA 

32.3 

ELI 

472.3 

El2 

3 34  .0 

ALF 

53.98 

1693 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  cate:  FEB  13  1969  FLIGHT  TIME  7 6.00  ARR I VA L CATE  MAT  2 1969 


HELIOCENTRIC  CONIC  OISTANCE  207.219 


Rl  147.72 

LAL 

.00 

La  144.12 

VL  26.935 

GAL  -5.07 

A?L  88.82 

MCA 

91  .95 

SMA 

123.87 

ECC 

.21708 

INC 

1.1811 

VI 

30 . 1 62 

RP  108.40 

LAP 

1.1$ 

LOP  236.07 

VP  37.113 

GAP  -10.31 

A7P  90.04 

TAL 

202.23 

TAP 

294.18 

RCA 

96.98 

A PC’ 

150.76 

V2 

34 .961 

RC  53.536 

gl 

6.09 

GP  15.89 

7AL  132.08 

7AP  20.00 

ETS  311 .50 

7AE 

145.96 

ETE 

17.06 

7AC 

128.99 

ETC 

140.95 

CLP 

-12.31 

PLANETOCENTRIC  CONIC 

C3  21.197 

VHL 

4.604 

CLA  10.94 

RAL  7 . 98 

RAD  6567.9 

VEL  11.941 

PTH 

2.12 

VHP 

7.311 

OPA 

29.05 

RAP 

35.70 

ECC 

1 .3400 

lnch  a/mth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ 

l TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

0 

58  24 

2574.85 

-26.37 

65.63 

233.88 

100.7J 

1 

42  10 

1974  .0 

- 

24.62 

57.39 

90.00 

15 

44  13 

4525.76 

10.35 

190.36 

228.82 

63.50 

16 

59  39 

3925.8 

6.71 

103.58 

100.00 

2 

25  13 

2294 .83 

-27.57 

44.76 

233.60 

102.03 

3 

3 28 

1694.0 

- 

25.64 

36.49 

100.00 

17 

0 4 

4281 .01 

11  .44 

171.80 

228.25 

62.20 

18 

11  25 

3681  .0 

7.63 

165.08 

110.00 

3 

45  53 

2042.39 

-30.77 

24.69 

232.70 

105.67 

4 

19  56 

1442. 4 

- 

28 . 32 

16.35 

1 10.00 

17 

55  54 

4106.21 

14.31 

156.86 

226.58 

58.62 

19 

4 20 

3506.2 

10.05 

150.35 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2083 

TRA 

-.3120 

TC3 

.6967 

BAU 

.2103 

SGT 

796.9  SGR  488.5 

SG3 

149.9 

ST 

285.7 

SR 

383.0 

SS 

56.1 

ROE 

-.3039 

RRA 

.1578 

RC3 

.2560 

FAU 

.04574 

RRT 

.4372  RRF  -.5214 

RTF 

-.7286 

CRT 

.8321 

CRS 

-.1342 

CST 

-.5233 

FOE 

019Z 

FRA 

-.1792 

FC3-1 

1 .8682 

BSP 

2437 

SGB 

934,7  R23  -.0887 

Rl  3 

-.7575 

LSA 

459.5 

MSA 

138.3 

SSA 

35.2 

BCE 

.3684 

BRA 

.3496 

0C3 

.7423 

FSP 

-396 

SGI 

835.6  SG2  419.0 

THA 

20.32 

Eli 

459.2 

EL2 

132.2 

alf 

54.83 

LAUNCH  DATE  FEB  13  1969  FLIGHT  TIME  60.00  ARRIVAL  DATE  MAY  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  213.938 


RL  147.72 

LAL 

.00 

La  144.12 

VL  27.083 

GAL  -5.90 

A7L  88.99 

HCA  95.14 

SMA 

124.00 

ECC  .20960 

INC  1 .0055 

VI 

30.16? 

RP  108.43 

LAP 

1.00 

LOP  239.26 

VP  37.208 

GAP  -9.49 

ATP  90.09 

TAL  203.48 

TAP 

298.62 

RCA  98.64 

APO  150.96 

vz 

34.940 

RC  55.282  GL  6.02 

PLANE tOCENTRIC  CCNIC 

GP  17.04 

ZAL  133.71 

ZAP  22.51 

ETS  315.26 

7AE  145.19 

ETE 

19.21 

7AC  128.79 

ETC  147.00 

CLP 

-14.92 

C3  20.335 

VHL 

4.509  OLA  9.53 

RAL  6.89 

RAO  6567.8 

VEL  11.904 

PTH  2.12 

VHP 

6.087 

DPA  30.33 

RAP  35,70 

ECC 

1.3347 

LNCH  A7MTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

5 31 

2518.40 

-25.59 

61,68 

231 .48 

102.55 

1 

47  30 

1918.4 

-23.61 

53.57 

90.00 

15 

28  23 

4562.33 

11.45 

192.48 

227.13 

63.93 

16 

44  25 

3962.3 

7.06 

185.65 

100.00 

2 

31  33 

2240.96 

-26.75 

40.97 

231.17 

103.86 

3 

0 54 

1641  .0 

-24.50 

32.84 

1130.00 

16 

45  2 

4315.01 

12.52 

173.75 

226.58 

62.63 

17 

56  57 

3715.0 

0.75 

166.99 

110.00 

3 

50  26 

1994.06 

-29.83 

21.24 

230.19 

10 7.51 

4 

23  40 

1394.1 

-27.15 

13.08 

110.00 

17 

42  38 

4134.65 

15.31 

158.46 

224.07 

59.06 

18 

51  33 

3534.6 

11 .10 

1 51  .09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1912  TRA 

-.2929 

TC3 

.7401 

BAU 

.2203 

SGT  810.4  SGR  509.0 

SG3  160.3 

ST 

260.8 

SR 

373.0 

SS 

79.8 

ROE 

-.2892  RRA 

.1640 

RC3 

.3117 

FAU 

.05009 

RRT  .4020  RRF  -.5779 

RTF  -.7390 

CRT 

.8201 

CRS 

-.4857 

CST 

-.8030 

FOE 

-.0652  FRA 

-.2207 

FC3-2.1324 

BSP 

2562 

SOB  956.9  R23  -.1012 

R13  -.7745 

LSA 

443.7 

MSA 

139.3 

SSA 

38.1 

BCE 

.3467  BRA 

.3361 

BC3 

.6104 

FSP 

-453 

SGI  059.7  SG2  420.4 

THA  22.50 

ELI 

440.9 

£l2 

130.1 

alf 

56.06 

B 

LAUNCH 

OATE  FEB 

13  1969 

Flight  time  02.00 

ARRI VAL 

CATE 

MAY 

6 2 969 

HELIOCENTRIC  CONIC 

DISTANCE  220.639 

RL 

147.72  LAL 

.00 

La 

144,12 

VL 

27.215 

GAL 

-5.94  A7L  89.17  HCA 

98.32  SMA 

125.65 

ECC 

.20301 

INC 

.8282 

vi 

30 . 1 62 

- 

RP 

108.47  LAP 

.62 

LOP 

242.44 

VP 

37.292 

GAP 

-0.72  A7P  90.12  TAL 

204.69  TAP 

303.01 

RCA 

100.14 

APO 

151.16 

V2 

34.936 

RC 

57.109  GL 

5.07 

GP 

10.32 

7AL 

135.24 

ZAP 

25.24  ETS  310.39  7A£ 

144.57  ETE 

21  .59 

ZAC 

120.38 

ETC 

146.67 

CLP 

-17.67 

PLANE TOCENTRJC  CONIC 

C3  19.621  VHL  4.430  OLA  6.06  R AL  5.93  RAO  6567.8  VEL  11  .874  PTH  2.11  VHP  6.492  DPA  31.67  RAP  35.67  ECC  1.3229 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 

13.  8 

2463.15 

-24.72 

57.06 

229,34 

104.27 

1 54 

12 

1863.1 

- 

22.52 

49.09 

90.00 

15 

13  6 

4600.56 

12.59 

194.72 

225.69 

64.42 

16  29 

47 

4000.6 

9.04 

107.03 

1 00.00 

2 

38  23 

2108.20 

-25.04 

37.31 

229.01 

105.58 

3 14 

51 

1580.2 

- 

23.45 

29.33 

100.00 

16 

30  32 

4350.74 

13.62 

175.03 

22 5.17 

63.13 

17  43 

3 

3750.7 

9.91 

169.00 

110.00 

3 

55  32 

1946.75 

-28.82 

17.93 

227.96 

109.23 

4 27 

59 

1346.7 

- 

25.92 

9.94 

It 0.00 

17 

29  52 

4164.95 

16.37 

160.18 

223.62 

59.56 

16  39 

17 

3565.0 

12.20 

153.54 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1750 

TRA 

-.2776 

TC3  .7003  BAU  .2290 

SGT 

818.9  SGR 

534.9  SG3 

100.4 

ST  252.0 

SR 

359.9 

SS 

112.4 

ROE  -.2732 

RRA 

.1727  RC3  .3749 

FAU  .05403 

RRT 

.5254  RRF  - 

.6347  RTF  - 

.7443 

CRT  .8028 

CRS 

-.6451 

CST 

-.9035 

FOE  -.1196 

FRA 

-.2812 

FC3-2.4J95 

BSP  2644 

SGB 

970.1  R23  - 

.1168  R13  - 

.7089 

LSA  428.9 

MSA 

141  .6 

SSA 

4p.7 

BOE  .3244 

BRA 

.3270 

BC3  .8730 

FSP  -515 

SGI 

882.1  SG2 

422.5  THA 

25.06 

ELI  420.1 

El2 

120.7 

alf 

57.20 

LAUNCH  DATE  FEB  13  1969 

FLIGHT  time 

84.00 

ARRIVAL 

. CATE 

MAY 

8 1969 

heliocentric  CCNIC 

DISTANCE  227, 

320 

RL  147.72 

LAL 

.00 

La  144.12 

VL  27.332 

GAL  -5.97 

A7L  89.35 

HCA  101. 51 

SMA  126.41 

ECC  .19724 

INC 

.6402 

VI 

30.162 

RP  108.51 

LAP 

.64 

LOP  245.62 

VP  37.366 

GAP  -7,97 

ATP  90.13 

TAl  205.04 

TAP  307.34 

RCA  ID! .40 

APO 

351 .35 

V2 

34 .923 

RC  59.010 

CL 

4.04 

GP  19.74 

7AL  136.66 

ZAP  28.20 

ETS  321 .04 

ZAE  144.10 

ETE  24.26 

ZAC  127.76 

ETC 

145.59 

CLP 

-20.56 

PLANETOCENTRIC  CCNIC 

C3  19.029 

VHL 

4.362  OLA  6.61 

RAL  5,10  RAD  6567.8 

VEL  11.849 

PTH  2.10 

VHP  6. 

,126 

OPA  33.09 

RAP 

35.32 

ECC 

1 .3132 

LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN, 

I 2 LAT 

INJ 

2 LONG 

90.00 

1 

21  15 

2409.01 

-23.76 

54.19 

227.47 

105.87 

2 1 

24 

1809.0 

21  .36 

46.34 

90.00 

14 

58  25 

464 0.20 

13.74 

197.06 

224.52 

65.00 

16  15 

46 

4040.2 

10.26 

190. 11 

100.00 

2 

45  45 

21 36.49 

-24.04 

33.79 

227.12 

107.10 

3 21 

21 

1536.5 

■22.26 

25 .95 

100.00 

16 

16  37 

4387.96 

14.76 

178,01 

224 .02 

63.7| 

17  29 

45 

3788,0 

11  .11 

173  .12 

110.00 

4 

1 12 

1900.36 

-27.74 

14.75 

226.01 

110.83 

4 32 

52 

1300.4 

24.65 

6.94 

110.00 

17 

17  39 

4196.85 

17.46 

162.01 

222.52 

60.13 

18  27 

36 

3596.9 

13.35 

155.30 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1582 

TRA 

-.2647 

TC3  .6106 

BAU  .2373 

SGT 

822.0  SGR 

567.7  SG3 

210.5 

ST  233.7 

SR 

343,2 

SS 

151  .4 

ROE  -.2553 

RRA 

.1616 

RC3  .4469 

FAU  .06004 

RRT 

.5657  RRF  - 

.6904  RTF  - 

.7467 

CRT  . 7773 

CRS 

-.7217 

CST 

-.9407 

FOE  -.1047 

FRA 

-.3372 

FC3-2.731 7 

BSP  2727 

SGB 

999.0  R23  - 

.1330  Rl  3 - 

.0035 

LSA  415.3 

MSA 

145. 1 

SSA 

43.0 

BOE  .3003 

BRA 

.3211 

BC3  .9327 

FSP  -585 

SGI 

903.7  SG2 

425.0  THA 

20.10 

ELI  395. J 

El2 

127.8 

alf 

58.43 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DATE  FE6  13  1969 


flight  time  86.00 


ARRIVAL  CATE  HA V 10  1969 


heliocentric  CONIC 
RL  J 47 . 72  LAL  .00  LOL  144.12 
RP  108.55  LAP  .45  LOP  248.80 
RC  60.976  GL  2.94  GP  21.30 
3lanetocentric  CONIC 
C3  18.539  VHL  4 . 306  CLA  5.12 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 29  54  2355.86 

90.00  14  44  21  4681.00 

100.00  2 53  40  2005.71 

100. DO  16  3 17  4426.47 

110.00  4 7 26  1854.00 

110.00  1 7 6 0 4230.14 

DIFFERENTIAL  CORRECTIONS 

TDE  -.1417  TRA  >.2549  TC3  .8365 
ROE  -.2350  RRA  .1921  RC3  .5202 
FOE  -.2614  FRA  -.3954  FC3-3.0655 
BOE  .2744  BRA  .3192  0C3  .9093 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 
RP  106.50  LAP  .26  LOP  251.98 
RC  63.000  GL  1.77  GP  23.01 
PLANETOCENTRJC  CONIC 
C3  18.135  VHL  4.259  DLA  3.61 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 39  9 2303.40 

90.00  14  30  53  4723.16 

100.00  3 2 11  2035.65 

100.00  15  50  32  4466.21 

110.00  4 14  18  1809.93 

110.00  16  54  54  4264.70 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1243  TRA  -.2467  TC3  .0430 
ROE  -.2112  RRA  .2039  RC3  .6207 
FOE  -.3532  FRA  -.4569  FC3-3.4237 
BOE  .2450  BRA  .3201  BC3  1.0475 


GAL 

GAP 

ZAP 


VL  27.435 
VP  37.431 
7AL  137.94 

RAL  4.43 
INJ  LAT 
-22.73 

14.90 
-23.78 

15.91 
-26.60 

18.57 

6AU  .2452 
FAU  .06565 
BSP  2803 
FSP  -660 


VL  27.526  GAL 
VP  37.407  GAP 
7AL  139.00  ZAP 


DISTANCE  233.979 

-5.99  A7L  09.54  HCA  104.69  SMA  127.10  ECC  .19221  INC  .464]  VI  30.162 
-7.26  A7P  90.12  TAL  206.92  TAP  311.60  RCA  102.67  APO  151.53  V2  34.911 
31,30  ETS  323.35  7AE  143.75  ETE  27.27  7AC  126.90  ETC  144.58  CLP  -23.61 


RAD  6567.8  VEL  11.829  PTH  2.09  VHP  5.790 
INJ  LONG  INJ  RT  A5C  INJ  A7MTH  INJ  TIME 


50.63 

199.50 

30.39 

100.29 

11.70 

163.94 


225.87 

223.60 

225.50 

223.12 

224.33 

221.67 


107.36 
65.64 
108.67 
64.35 
112.31 
60 .77 


2 9 10 

16  2 23 

3 28  25 

17  17  4 

4 30  21 

18  16  30 


MID-COURSE  EXECUTION  ACCURACY 
SOT  810.7  SCR  608.7  SG3  234.5 
RRT  ,6003  RRF  -.7429  RTF  -.7451 
SOB  1020.3  R23  -.1490  R13  -.0103 
SGI  924.7  SG2  431.1  THA  31.70 

FLIGHT  TIME  88.00 


DPA  34,57  RAP  34.73  ECC  1.3051 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1755.9  -20.14  42.92 

4081.1  11-49  192.48 

1405.7  -21.01  22.69 

3826.5  12.33  173-33 

1254.0  -23.33  4.06 

3630.1  14.54  157.15 

ORBIT  DETERMINATION  ACCURACY 

ST  215.5  SR  322.3  SS  195.3 

CRT  .7397  CRS  -.7589  CST  -.9516 

LSA  405.2  MSA  149.3  5SA  44.7 

ELI  366.1  El2  127.7  AlF  59.60 

ARRIVAL  DATE  MAY  12  1969 


OISTANCE  240.613 

-6.02  AZL  09.72  HCA  107.86  SMA  127.71  ECC  .18783  INC  .2747  VI  30.162 

-6.59  ATP  90.08  TAL  207.92  TAP  315.70  RCA  103.72  APO  151.69  V2  34.900 

34.70  ETS  325.42  7AE  143.47  ETE  30.67  7AC  125.79  ETC  143.67  CLP  -26.84 


RAL  3.90  i 
INJ  LAT 
-21  .62 
16.07 
-22.65 
17.06 
-25.40 
19.71 

BAU  .2540 
FAU  .07172 
BSP  2915 
FSP  -746 


2.09  VHP  5.403  OPA  36.13  RAP  33.03  ECC  1.2985 


INJ  LONG 
47.19 
202.04 
27.11 
182.60 
8.76 
165.96 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 .LAT 

INJ  2 LONG 

224.52 

108.74 

2 17  32 

1703.5 

-18.86 

39.60 

222-94 

66.37 

15  49  36 

4123.2 

12.74 

194.94 

224.13 

110.05 

3 36  6 

1435.7 

-19.71 

19.54 

222.47 

65.08 

17  4 59 

3866.2 

13.56 

175.63 

222.92 

113.68 

4 44  28 

1209.9 

-21.98 

1 .28 

221 .07 

61.49 

18  5 59 

3664,7 

15.75 

159.09 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  009.4  SGR  660. 1 SC 3 260.0 

RRT  .6288  RRF  -.7910  RTF  -.7415 
SG0  1044.4  R23  -4602  R13  -.8350 
SCI  940.0  SG2  430.2  THA  35.96 


ORBIT  DETERMINATION  ACCURACY 
ST  195.9  SR  296.2  SS  245.1 

CRT  .6625  CRS  -.7724  CST  -.9473 

LSA  400.7  MSA  153.4  SSA  45.7 

ELI  331.3  EL2  128.0  AlF  60.97 


LAUNCH  DATE  FEB  13  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.72 

LAL 

.00 

LOL 

144, 

.12 

VL 

27, 

.605 

GAL 

RP 

100 

.62 

LAP 

.07 

LOP 

255 

.16 

VP 

37, 

.534 

GAP 

RC 

65.076 

GL 

.51 

GP 

24 

.89 

7AL 

140.06 

TAP 

PLANETOCENTRIC  CONIC 
C3  17.003  VHL  4.219  DLA  2.08 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
I 49  3 2251.58 

14  17  58  4766.44 

3 11  22  1986.00 

15  38  21  4507.17 

4 21  50  1765.51 

16  44  22  4300.51 

DIFFERENTIAL  CORRECTIONS 

TDE  -.1099  TRA  -.2441  TC3  .0312 
ROE  -.1830  RRA  .2164  RC3  .7234 
FDE  -.4570  FRA  -.5155  FC3-3.7916 
BDE  .2141  BRA  .3262  BC3  1.1019 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 


90.00 

90.00 

100.00 

100.00 

110.00 

110,00 


RAL  3.52 
INJ  LAT 
-20.45 
17.23 
-21 .46 
18.22 
-24,16 
20.86 

BAU  .2623 
FAU  .07797 
BSP  2995 
FSP  -834 


FLIGHT  TIME  90.00 
OISTANCE  247.222 

-6.04  A7L  09.92  HCA  111.04  SMA  128.24 
-5.94  ATP  90.03  TAL  208.02  TAP  319.86 
30.42  ETS  327.34  7AE  143.23  ETE  34.50 


RAD  6567.7  VEL  11.798  PTH  2.09  VHP  5.207 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
43.84  223.44  110.03  2 26  34 

204.66  222.53  67.18  15  37  25 

23.91  223.03  111.33  3 44  28 

185.17  222.00  65.80  16  53  28 

5.91  221 .70  114.95  4 51  15 

160.12  220.72  62.28  17  56  2 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  790.1  SGR  722.1  SG3  208.0 
RRT  .6449  RRF  -.8327  RTF  -.7207 
SCO  1070.5  R23  -.1607  R13  -.8531 
SGI  971.7  SG2  440.7  THA  41.02 


FLIGHT  TIME  92.00 
OISTANCE  253.804 


ARRIVAL  CATE  MAY  \A  1 969 


ECC  .18403  INC  .0705  VI  30.162 

RCA  104.64  APO  153.04  V2  34.009 

7AC  124.41  ETC  142.09  CLP  -30,26 

DPA  37,74  RAP  32 .61  ECC  1.2930 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1651.6  -17.54  36.37 

4166.4  13.99  197.50 

1386.1  -18.37  16.47 

" 3907.2  14.01  178.03 

1165.5  -20.59  358.58 

3700.5  16.99  161.34 

ORBIT  DETERMINATION  ACCURACY 

ST  100.5  SR  265.3  SS  297.9 

CRT  .6020  CRS  -.7659  CST  -.9323 

LSA  406.5  MSA  156.1  SSA  45.8 

ELI  293.2  EL2  130.4  ALF  61  .62 

ARRIVAL  DATE  MAY  16  1969 


RL 

147 

.72 

LAL 

.00 

LOL 

144, 

.12 

VL 

27, 

.673 

GAL 

-6.05 

ATL 

90.13 

HCA 

RP 

100 

.65 

LAP 

-.11 

LOP 

250 

,33 

VP 

37, 

,574 

GAP 

-5.32 

ATP 

89.95 

TAL 

RC 

67. 

198 

GL 

-.83 

GP 

26 

,93 

TAL 

140.88 

7AP 

42.20 

ETS 

329.21 

TAE 

SMA  128.71  ECC  .18075  INC  .1251  VI  30 . 1 62 

TAP  323.84  RCA  105.45  APO  151.98  V2  34.070 

ETE  38.01  7AC  122.77  ETC  U2.28  CLP  -33.91 


PLANETOCENTRIC  CONIC 
C3  17.533  VHL  4.107  DLA  .53 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 


90.00 

100.00 

100.00 

110.00 

110.00 


1 59  41  2199.82 

14  5 33  4011.09 

3 21  .17  1936.65 

15  26  39  4549.50 

1721 .27 


4 30  5 

16  34  20  4337.64 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0977  TRA  -.2457  TC3  .8005 

ROE  -.1517  RRA  .2295  RC3  .6375 

FOE  -.5749  FRA  -.5700  FC3-4.1643 

BDE  .1804  BRA  .3362  BC3  1.1585 


RAL  3.30  RAD  6567.7  VEL  11.706  PTH  2.08  VHP  4.962 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-19.21  40.55  222.60  111.21  2 36  21 

10.39  207.45  222.37  60.00  15  25  44 

-20.20  20.77  222.17  112.51  3 53  33 

19.38  107.70  221.94  66.70  16  42  28 

-22.06  3.13  220.80  116.14  4 50  46 

22.02  170.30  220.62  63.17  17  46  37 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .2716  SGT  761 .7  SGR  796.0  SG3  316.1 

FAU  .00434  RRT  .6471  RRF  -.0678  RTF  -.7069 

BSP  3090  SGB  1101.8  R23  -.1690  R13  -.0723 

FSP  -926  SGI  1000.1  SG2  462.3  THA  46.95 


OPA  39.42  RAP  31.03  ECC  I .2885 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1599.8  -16.15  33.20 

4211.1  15.25  200.10 

1336.6  -16.97  13.46 

3949.5  16.07  180.55 

1121.3  -19.16  355.95 

3737.6  18.24  163.28 

ORBIT  DETERMINATION  ACCURACY 

ST  160.6  SR  228.9  SS  354.7 

CRT  .4035  CRS  -.7341  CST  -.9076 

LSA  424.6  MSA  156.1  SSA  45.2 

ELI  250.2  El2  135.1  ALF  61 .34 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  CATE  FEB  13  1969 


FLIGHT  TIME  94.00 


ARRIVAL  DATE  MAT  18  1969 


HELIOCENTRIC  CONK 
RL  147.72  LAL  .00  LOt  144.1? 

RF  108.68  LAP  -.30  LOP  261.50 

RC  69.360  GL  -2.26  GP  29.14 

PLANETOCENTRIC  CONIC 
C3  17.317  VHL  4.161 

LNCH  A7MTH  LNCH  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2 11  II 
13  53  32 

3 32  2 

15  15  22 

4 39  9 

16  24  44 


OLA  -1.06 
L-I  TIME 
2147.76 
4857.41 
1886.96 
4593.44 
1676.87 
4376.29 


VL  27.731 
VP  37.608 
7AL  141.52 

RAL  3.23 
INJ  LAT 
-17.89 
19.54 
-18.88 
20.53 
-21.50 
23.19 


DISTANCE  260.359 

GAL  -6.06  AZL  90.34  HCA  117.38  SMA  129.12  ECC  .17792  INC  .3401  VI  30.162 

GAP  -4.72  A7P  89.84  TAL  210.32  TAP  327,70  RCA  106.15  APO  152.09  V2  34.867 

7AP  46.35  ETS  331  .08  7AE  U2.6J  ETE  43.61  7AC  120.85  ETC  141.86  CLP  -37.79 


RAO  6567.7  V£l  11.777  PTH  2.08  VHP  4.749 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


37.29 

210.36 

17.68 

190.53 

.40 

172.77 


DPA  41.14  RAP  29.04  ICC  1.2850 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


222.01 

222.46 

221.57 

222.04 

220.24 

220.77 


112.32 

69.09 

113.62 

67.78 

117.24 

64.15 


2 46  59 

15  14  29 

4 3 29 

16  31  55 

5 7 6 

17  37  40 


1547.8 

4257.4 
1287.0 

3993.4 

1076.9 
3776.3 


DIFFERENTIAL  CORRECTIONS 


-14.71 

16.52 
-15.52 

17.34 

-17.68 

19.52 


30.06 

202.98 

10.49 

183.19 

353.36 

165.55 


TOE 

-.0874 

TRA 

-.2505 

TC3 

.7524 

BAU 

.2831 

ROE 

- . 1 1 34 

RRA 

.2433 

RC3 

.9641 

FAU 

.09070 

FOE 

-.7096 

FRA 

-.6196 

FC3-4.5343 

BSP 

3238 

BOE 

.1432 

BRA 

.3492 

8C3  1.2230 

FSP 

-1025 

LAUNCH  OATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.72  LAP  -.49  LOP  264.67 

RC  71.560  GL  -3.79  GP  31.50 

PLANETOCENTRIC  CONIC 
C3  17.150  VHL  ,4.141  0LA  -2.69 

LNCH  AZMTH  LNCH  TIME 


MID-COURSE  EXECUTION  ACCURACY 
SGT  725.0  SCR  883,5  SG3  344.8 
RRT  .6334  RRF  -,8968  RTF  -.6744 
SGB  1142.8  R23  -.1564  R13  -.8937 
SCI  1038.4  SC2  477,3  THA  53.72 

flight  time  96. po 


DISTANCE  266.886 

VL  27,780  GAL  -6.06  AZL  90.57  HCA  120.55  SNA 
VP  37.635  GAP  -4,16  ATP  89.71  TAL  210.90  TAP 
ZAt  141.98  ZAP  50.62  ETS  333.04  ZAE  142.09  ETE 


ORBIT  DETERMINATION  ACCURACY 


90.00  2 23  40 

90.00  13  41  47 

100.00  3 43  46 

100.00  15  4 23 

110.00  4 49  8 

110.00  16  15  31 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0832  TRA  -.2615  TC3  .6780 
ROE  -.0692  RRA  ,2561  RC3  1 .0996 
FDE  -.8534  FRA  -.6560  FC3-4.87J9 
BOE  .1082  BRA  .3660  BC3  1.2919 


L-I  TIME 

2094.92 

4905.77 

1836.57 

4639.36 

1631.94 

4416.75 


RAL  3.32 
INJ  LAT 
-16.50 
20.68 
-17.47 
21.69 
-20.08 
24.36 

BAU  .2962 
FAU  .09651 
BSP  3385 
FSP  -1115 


RAO  6567.7  VEL  11.77 0 PTH  2.08  VHP  4.570 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

159.8  SR 

187.3 

SS 

417.0 

= 

CRT 

.2952  CRS 

-.6521 

CST 

-.8737 

LSA 

457.2  MSA 

153.5 

SSA 

43.8 

ELI 

200.8  EL2 

142.3 

ALF 

59.17 

: 

ARRIVAL 

OATE 

MAY 

20  1969 

i 

ECC 

.17549  INC 

.5676 

VI 

30.162 

RCA 

106.74  APO 

152.18 

V2 

34.858 

ZAC 

118,67  ETC 

141 .68 

CLP 

-41 .91 

_ 

OPA 

42.88  RAP 

26.62 

ECC 

1 .2822 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

34.04 

213.44 
J4.59 

193.45 
357.69 
175.32 


221.67 

222.80 

221.21 

222.40 

219.84 

221.17 


113.35 

70.22 

114.65 

68.91 

118.27 

65.25 


2 58  35 

15  3 33 

4 14  22 

16  21  43 

5 16  20 

17  29  7 


1494.9 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  678.1  SCR  982.1  SC 3 371.6 

RRT  ,5917  RRF  -.9195  RTF  -.6175 
SGB  1193.5  R23  -.1337  R13  -.9143 
SCI  1086.3  SC2  494.2  THA  61.32 


-13.20 

17.80 

-14.00 

18.63 

-16.14 

20.82 


4305.8 

1236.6 
4039.4 

1031.9 

3816.7 

ORBIT  DETERMINATION  ACCURACY 
ST  159.2  SR  145.8  S 5 480.9 

CRT  -.0033  CRS  -.4552  CST  -.0433 

LSA  503.8  MSA  14 9.1  SSA  41.0 

ELI  159.2  EL2  145.0  AlF  170.93 


26.92 

205.96 
7.52 

185.99 

350.70 

167.97 


LAUNCH  DATE  FEB  13  1969 


FLIGHT  time  98.00 


ARRIVAL  DATE  MAT  22  1969 


HELIOCENTRIC  ccnjc 


RL 

147.72 

LAL 

.00 

LOL 

U4.12 

VL 

RP 

108.74 

LAP 

-.67 

LOP 

267.84 

VP 

RC 

73.792 

GL 

-5.44 

GP 

34.01 

7AL 

PLANETOCENTRIC  CONIC 

C3 

17.030 

VHL 

4.127 

OLA 

-4.38 

RAL 

OISTANCE  273.384 

27.021  GAL  -6.05  AZL  90.81  HCA  123.72  SNA  129.75  ECC  .17340  INC  .0103  VI  30.162 

37.656  GAP  -3,61  A/P  89.55  TAl  211.37  TAP  335.09  RCA  107.25  APO  152.25  V2  34.840 

142.24  ZAP  55.06  ETS  335.16  ZAE  141 .34  ETE  54.56  ZAC  116.24  ETC  141.74  CLP  -46.29 

3.58  RAO  6567.7  VEL  11  .765  PTH  2.08  YHP  4.426  OPA  44.61  RAP  23.74  ECC  1.2803 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 37  20 

2040.70 

-15.01 

30.76 

221.58 

114.30 

3 11  20 

1440.7 

-11.60 

23.74 

90.00 

13  30  12 

4956.76 

21.82 

216.75 

223.42 

71.50 

14  52  49 

4356.8 

19.09 

209.14 

100.00 

3 56  37 

1784.93 

-15.98 

11.49 

Zll.M 

115.60 

4 26  22 

1164.9 

-12.40 

4.52 

100.00 

14  53  36 

4687.77 

22.84 

196.59 

223.04 

70.17 

16  1}  44 

4067.8 

19.93 

189.00 

110.00 

5 0 9 

1586.02 

-10.57 

354.98 

219.70 

119.23 

5 26  35 

986.0 

-14.54 

348.19 

110.00 

16  6 33 

4459.44 

25.55 

178.07 

221.85 

66.46 

17  20  53 

3859.4 

22.15 

170.57 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.0851 

TRA 

-.2773 

TC3 

.5796 

BAU 

.3124 

SGT 

626,0 

SCR 

1091 .9 

SG3  395.9 

ST 

166.1 

SR 

118.4 

SS 

547.5 

ROE  -.01  77  “RRA 

.2672 

RC3 

1 .2435 

FAU 

.10157 

RRT 

.5122  RRF 

-.9372  RTF  -.5263 

CRT 

-.4877 

CRS 

.0067 

CST 

-.8243 

FOE-1 ,0068 

FRA 

-.6757 

FC3- 

-5.1635 

BSP 

3578 

see 

1258.7 

R23 

-.1008 

R13  -.9333 

LSA 

564.8 

MSA 

144 ,1 

SSA 

39.2 

BOE  .0669 

BRA 

.3851 

SC3 

1.3719 

FSP 

-1198 

SCI 

1150.6 

SG2 

510.3 

THA  69.41 

ELI 

180.4 

EL2 

95.1 

ALF 

152.65 

LAUNCH  DATE  FEB  13  1969 


FLIGHT  TIME  100.00 


ARRIVAL  DATE  MAY  24  1969 


HELIOCENTRIC  CONIC 


OISTANCE  279.854 


RL  147.72 

LAL 

.00 

LOL  144.12 

VL  27.854 

GAL  -6.03 

AZL  91.07 

HCA  126.89 

SNA 

129.98 

ECC  .17J62 

INC 

I .0713 

VI 

30.16? 

RP  108.77 

LAP 

-.66 

LOP  271 .01 

VP  37.673 

GAP  -3.09 

ATP  69.36 

TAL  211.72 

TAP 

338.60 

RCA  107.67 

APO 

152.29 

V2 

34.839 

RC  76.053 

GL 

-7.23 

GP  36.64 

ZAL  142.29 

ZAP  59.62 

ETS  337.48 

TAl  140.30 

ETE 

60.56 

ZAC  113.61 

ETC 

142.00 

CLP 

-50.93 

PLANETOCENTRIC  CONIC 

C3  16.960 

VHL 

4.118 

OLA  -6.14 

RAL  4.01 

RAD  6567,7 

VEL  11.762 

PTH  2.08 

VHP 

4.318 

OPA  46.31 

RAP 

20.42 

ECC 

1 .2791 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

52  23 

1984.40 

-13.40 

27.41 

221,77 

115.16 

3 25  27 

1384.4 

-9.90 

20.40 

90.00 

13 

18  34 

5011  .14 

22.95 

220.34 

224.31 

72.95 

14 

42  5 

44J1.1 

20.40 

212-59 

100.00 

4 

10  49 

1731  .40 

-14.38 

8.32 

221.28 

116.49 

4 

39  40 

1131 .4 

-10.7J 

1 .45 

100.00 

14 

42  49 

4739.38 

23.99 

199.99 

223.95 

71 .61 

16 

1 49 

4139.4 

21  .25 

192.26 

110.00 

5 

12  23 

1538.61 

-16.97 

352.23 

219.8 3 

120.13 

5 

36  2 

938.6 

12.84 

345.56 

110.00 

15 

57.44 

4504.93 

26.75 

181.06 

222.82 

67.88 

17 

12  49 

3904.9 

23.51 

173.39 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.0937 

TRA 

-.2963 

TC3  .4566 

BAU  .3328 

SGT  575.9  SCR  1213.2  SG3  416.9 

ST  100.6 

SR 

135.0 

SS 

617.9 

ROE  .04?9  RRA 

.2764 

RC3  1.3942 

FAU  .10566 

RRT  , 

,3801  RRF 

,9509  RTF 

.3657 

CRT  -.8959 

CRS 

.6032 

CST 

-.0225 

FDE-1 .1687 

FRA 

-.6795  FC3-5.3938 

BSP  3857 

SCB  1343.17  R23 

.0624  R13 

.9492 

LSA  64J.8 

MSA 

139.4“ 

SSA 

36.1 

BOE  .1031 

BRA 

.4053 

BC3  1.4677 

FSP  -1276 

SGI  1237.2  SG2  522.3  THA  77.51 

ELI  220.0 

El2 

49.2 

ALF 

144,11 

1696 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  FE8  13  1969 


RL  147.72 

LAL 

.00 

LOL  144.12  VL 

27.080 

RP  108.80 

LAP 

-1  .04 

LOP  274.17  VP 

37.684 

RC  70 , 340 

GL 

-9.17 

GP  39.35  ZAL  142 .12 

planetocentric  conic 

C3  16.942 

VHL 

4.116 

OLA  -7.99  RAL  4.62 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 

9 8 

1925.19 

-11.66 

90.00 

13 

6 41 

5069.88 

24.07 

100.00 

4 

26  37 

1675.22 

-12.65 

1 00.00 

14 

31  53 

4795.09 

25.13 

110.00 

5 

26  4 

1489.09 

-15.26 

110.00 

15 

48  55 

4553.98 

27.97 

DIFFERENTIAL  CORRECTIONS 

TOE  -.1138 

TRA 

-.3204 

TC3  .3084  BAU  .3562 

ROE  .1115 

RRA 

.2802 

RC3  1 .5422  FAU  .10803 

FOE-1 .3260 

FRA 

-.6560 

FC3-5.5205  BSP  4163 

"'BOE  .1593 

BRA 

.4256 

0C3  1 .57£7  FSP  -1328 

FLIGHT  TIME  102.00 
OISTANCE  286*295 

GAL  '6.01  A7L  91.35  MCA  130.05  SMA  130.17 

GAP  -2.59  AZP  89.13  TAL  211.96  TAP  342.00 

ZAP  64.25  ET5  340.06  ZAE  138.91  ETC  66.75 

RAO  6567.7  VEL  11.761  PTH  2.08  VHP  4.249 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
23.93  222.24  115.99  3 41  13 

224.28  225.52  74.62  14  31  11 

5.04  221 .73  117.31  4 54  32 

203.73  225.19  73.26  15  51  48 

349.42  220.23  120.97  5 50  53 

184.36  224.12  69.49  17  4 49 

HIO'COURSC  EXECUTION  ACCURACY 
SGT  540.7  SGR  1338.3  SG3  431.2 
RRT  .1663  RRf  '.9610  RTF  '.1653 
SG6  1443.4  R23  '.0248  R13  -.9607 
SGI  1341.9  SG2  531.8  THA  85.44 


ARRIVAL  DATE  WAV  26  1969 


ECC  .17010  INC  1.3549  VI  30.162 
RCA  108.02  APO  152.31  V2  34.831 
ZAC  110.81  ETC  142.70  ClP  -55.82 

OPA  47.94  RAP  16.65  ECC  1 .2788 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1325.2 
4469.9 

1075.2 

4195.1 

889.1 

3954.0 


'8.07 
21  .73 
'8.89 
22.60 
-11  .04 
24.92 


17.09 

216.39 

558.27 

195.85 

342.85 
176.51 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  OATE  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147.72  UAL  -00  LOL  144.12  VL  27.699  GAL 

RP  106 ,92  LAP  -1.21  UOP  277.34  VP  37.691  GAP 

RC  80.651  GL  '11.29  GP  42.13  7AL  Ml  .70  ZAP 

PLANETOCENTRIC  CONIC 

C3  16.988  VHL  4.122  OLA  '9.96  RAL  5.42 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 27  58  1862.01  -9.75 

90.00  12  54  14  5134.32  25.16 

100.00  4 44  23  1615.46  -10.76 

100.00  14  20  30  4856.10  26.26 

110.00  5 41  27  1436.77  -13.41 

110.00  15  39  55  4607.56  29.19 

DIFFERENTIAL  CORRECTIONS 
TD£  -.1454  TRA  -.3460  TC3  .1363  BAU  .3840 

ROE  .1906  RRA  .2789  RC3  1 .6852  FAU  .10871 

FOE'1.4806  FRA  -.6114  FC3-5.5401  BSP  4564 

BOE  .2397  BRA  .4444  BC3  1.6907  FSP  -1366 


FLIGHT  TIME  104.00 
DISTANCE  292.707 

-5.97  A7U  91.67  8CA  133.21  SMA  130.30 
-2.11  AZP  88.86  TAL  212.08  TAP  345.29 
68.89  ETS  342.95  ZAE  137.15  ETE  72.97 


RAO  6567.7  VEL  11.763  PTH  2.06  ^HP  4.220 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


20.27 

228.68 

1.61 

207.91 

346.50 

188.05 


223.04 

227.08 

222.51 

226.77 
220.95 

225.78 


116.72 

76.57 

118.06 

75.19 

121.74 

71.37 


3 59  0 

14  19  48 

5 11  19 

15  41  26 

6 5 24 

16  56  43 


LAUNCH  OATE  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147,72  LAL  .00  LOL  144.12  VL  27,912  CAL 

RP  108.84  LAP  '1.39  LOP  280.50  VP  37.695  GAP 

RC  82.981  GL  -13.62  GP  44.95  ZAL  141,00  7AP 

planetocentric  CONIC 
C3  17.115  VHL  4.137  DLA  -12.07  RAL  6.43  RAO  6567. 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG 

90.00  3 49  24  1793.53  -7.63  16.36 

90.00  12  40  50  5206.22  26.21  233.69 

100.00  5 4 35  1550.96  '8.67  357.96 

100.00  14  8 21  4924,01  27.36  212.66 

110.00  5 58  55  1380.80  -11.38  343.43 

110.00  15  30  30  4666.94  30.41  192.24 

DIFFERENTIAL  CORRECTIONS 

TOE  -.1933  TRA  -.3733  TC3  -.0592  BAU  .4144  SGT 

ROE  .2784  RRA  .2683  RC3  I .8100  FAU  .10716  RRT 

FOE-1.6178  FRA  -.5380  FC3-5.4205  BSP  4988  SG0 

BOE  .3389  BRA  .4597  BC3  1,8109  FSP  -1368  SGI 

LAUNCH  OATE  FEB  13  1969 

HELIOCENTRIC  CCNIC 

RL  147.72  LAL  .00  LOL  144.12  VL  27.920 

RP  108.86  LAP  -1.56  LOP  283,66  VP  37.694 

RC  85.328  GL  -16.20  GP  47,77  7AL  140.01 

PLANETOCENTRIC  CONIC 

C3  17.346  VHL  4.165  DLA  -14.36  RAL  7.67 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 

90.00  4 14  13  1717.89  -5.24 

90.00  12  25  55  5288.07  27.15 

100.00  5 27  54  1480.17  '6.33 

100.00  13  54  56  5001.02  28.38 

11 0.00  6 18  59  1320.16  '9.15 

110.00  15  20  20  4733.79  31.59 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2595  TRA  -.3988  TC3  -.2693  BAU  .4473 

ROE  .3768  RRA  .2478  RC3  1.9100  FAU  .10351 

FDE'l • 7368  FRA  -.4430  FC3-5.1663  BSP  5473 

BOE  .4575  BRA  .4695  BC3  1.9289  FSP  -1346 


MID-C0UR9C  EXECUTION  ACCURACY 
SGT  540.2  SGR  1468.0  5G3  439.2 

RRT  -.1130  RRF  -.9688  RTF  .1180 
SG6  1564.2  R23  .0084  R13  -.9688 

SGI  1469.4  SG2  536.2  THA  92.75 

FLIGHT  TIME  106.00 
DISTANCE  299.092 

-5.93  AZL  92.01  HCA  136.37  SMA  130.40 

-1,65  AZP  88.54  TAL  212.10  TAP  348.46 

73.45  ETS  346.16  7AE  135.02  ETE  79.10 


7 VEL  11.769  PTH  2.08  VHP  4.235 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
224.21  117.35  4 19  18 

229.03  78.87  14  7 37 

223.65  118.72  5 30  26 

228.75  77,46  15  30  25 

222.03  122.45  6 21  56 

227.85  73.57  16  48  17 

COURSE  EXECUTION  ACCURACY 
594.6  SGR  1592.4  SG3  438.1 
-.3987  RRF  -.9746  RTF  .4054 
1699.8  R23  .0363  R13  -.9741 

1612.2  SG2  538.6  THA  99.54 


FLIGHT  TIME  106.00 
DISTANCE  305.448 

GAL  -5.88  AZL  92.40  HCA  139.52  SMA  130.45 

GAP  -1.21  A7P  88.18  TAL  212.00  TAP  351.53 

ZAP  77.84  ETS  349.72  ZAE  132.56  ETE  85.02 

RAO  6567.7  VEL  11.778  PTH  2.08  VHP  4.296 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
12.08  225.84  117.87  4 42  51 

239.49  231.43  81.63  1354  3 

354.01  225.25  119.26  5 52  34 

218.16  231.21  80.18  151817 

340.15  223.53  123.08  6 40  59 

197.09  230.43  76.22  16  39  14 

MID-COURSE  EXECUTION  ACCURACY 
SGT  706.0  SGR  1709.9  SG3  428.7 
RRT  -.6140  RRF  '.9790  RTF  .6206 
SC0  16 49.9  R23  .0588  R13  -.9775 

SGI  1769.8  $G2  538.4  THA  105.72 


ST  208.4 

SR 

198.7 

SS 

607.0 

CRT  -.9723  CRS 

.0720 

CST 

-.8432 

LSA  731.7 

MSA 

135.9 

SSA 

32.7 

ELI  Z6 5.9 

El2 

33.0 

ALF 

136.40 

ARRIVAL 

OATE 

MAY 

28  1969 

ECC  .16881 

INC 

1 .6659 

VI 

30.162 

RCA  108.31 

APO 

152.30 

V2 

34.824 

ZAC  107.88 

ETC 

143.60 

CLP 

-60.94 

OPA  49.47 

RAP 

12.48 

ECC 

1 .2796 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1262.0 

-6.09 

13.51 

4534.3 

23.07 

220.64 

1015.5 

-6.92 

354 .93 

4256.1 

23.97 

199.86 

836.8 

-9.11 

340.03 

4007.6 

26.37 

180.00 

ORBIT  DETERMINATION  ACCURACY 

ST  249.6 

SR 

293.0 

SS 

758.1 

CRT  -.9665 

CRS 

.9546 

CST 

-.8737 

LSA  839.1 

MSA 

133.8 

SSA 

29.0 

ELI  381.7 

El2 

49.2 

ALF 

130.27 

ARRIVAL 

, date 

may 

30  1969 

ECC  .16772 

INC 

2.0107 

VI 

30.162 

RCA  100.53 

APO 

152.27 

V2 

34  .016 

ZAC  104.89 

ETC 

144.76 

CLP 

-66.26 

OPA  50.69 

RAP 

7.97 

ECC 

1.2817 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1193.5 

-3.90 

9.66 

4606.2 

24.4J 

225  .40 

951  .0 

-4.77 

331  .35 

4324.0 

25.36 

204  .43 

780.0 

-7.02 

337.05 

4066.9 

27.66 

183.97 

ORBIT  DETERMINATION  ACCURACY 

ST  311.2 

SR 

404.5 

SS 

825.5 

CRT  -.9641 

CRS 

.9816 

CST  -.9063 

LSA  961 .0 

MSA 

133.1 

SSA  25.3 

Eli  506.1 

El2 

66.1 

AlF  127.30 

ARRIVAL  OATE  JUN  1 1969 


ECC  .16680  INC  2.3978  VI  30.162 
RCA  108.69  APO  152.21  V2  34.810 
ZAC  101.90  ETC  146.16  CLP  '71.74 

OPA  52 .20 ‘RAP  3.19  ECC  1.2855 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1117.9  '1.47  5.43 

4688.1  25.71  231.12 

880.2  '2.38  347.45 

4401.0  26.73  209.74 

7 20.2  -4.73  333.85 

4133.8  29.38  188.58 

orbit  determination  accuracy 

ST  395.4  SR  531.1  S5  890.8 

CRT  -.9680  CRS  .9919  CST  -.9334 

LSA  1101.6  MSA  133.9  SSA  21.7 

ELI  657.2  El2  80.2  AlF  126.41 


1697 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.4.  1968-69* 


LAUNCH  CATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
«L  M7.72  LAL  .00  LOL  144.1? 

RP  LAP  -1.7?  LOP  206.83 

RC  87.691  CL  -19.07  CP  50.60 

planetocentric  conic 


VL  27.923 
VP  37.691 
7AL  138.69 


GAL 

GAP 

7AP 


flight  time  110.00 

OISTANCE  311.776 
-5.8?  A7L  9?. 84  HCA  142 

-.78  A7P  87,74  TAL  211 

82.00  ETS  353.62  7AE  129.79  ETE 


C3  17.723 

VHL 

4 

.210 

CLA  -16.86 

RAL  9.17 

RAO  6567.7 

VEL  11.794 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 

43 

3? 

3632.37 

-2.50 

7.29 

228.04 

90.00 

12 

0 

34 

5383.54 

27.91 

246.30 

234.36 

100.00. 

5 

55 

16 

1400.90 

-3.67 

349.63 

227.39 

100.00 

13 

39 

31 

5090.25 

29.24 

224.65 

234.21 

110.00 

6 

42 

19 

1253.50 

-6.65 

336.60 

225.55 

110.00 

15 

8 

58 

4010.41 

32.70 

202.79 

233.60 

differential  corrections 

TDE  -.3475  TRA  -.4J92  TC3  -.4043 
ROE  .4870  RRA  .2162  RC3  1 .9762 
FOE-1.0348  FRA  -.3319  FC3-4.7830 
BOE  .5983  BRA  .4717  0C3  2.0346 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  La  1 44,12 

RP  108.90  LAP  -1.88  LOP  289.99 

RC  90.065  GL  -22.28  GP  53.44 

planetocentric  conic 

C3  18.304  VHL  4.?78  OLA  -19,60 
LNCH  TIME  L-I  TIME 

5 19  14  1532.41 

11  47  16  5498.55 

6 28  15  1309.68 

13  20  56  5196.51 

7 9 57  1179.00 

14  55  43  4899.95 

DIFFERENTIAL  CORRECTIONS 

TOE  -.4635  TRA  -.4318  TC3  -.6950 

ROE  .6082  RRA  .1698  RC3  1.9941 

FOE-1 .9033  FRA  -.2059  FC3-4.2769 

8DE  .7647  BRA  .4640  0C3  2.1117 


LAUNCH  DATE  FEB  1 3 1 969 


BAU  .4821 
FAU  .09793 
BSP  6 Oil 

FSP  -1299 


INJ  A7MT H 
118.22 
85.00 
119.69 
83.49 
123.61 
79.4? 

MIO-CCURSE  EXECUTION  ACCURACY 
SOT  863.4  SGR  1817.2  SG3  4H.5 
RRT  -.7491  RRF  -.9824  RTF  .7551 
SOB  2011.9  R23  .0764  R13  -.9798 

SGI  1939.2  SC2  536.0  THA  111.30 

flight  time  112.00 


ARRIVAL  CATE 

JUN 

f 3 1969 

SHA 

130.47 

ECC 

.16604 

INC 

2.8301 

VI 

30 . 1 62 

TAP 

354.49 

RCA 

108.81 

APO 

152.14 

V? 

34 .004 

ETE 

90.66 

7 AC 

98.94 

ETC 

147.70 

CLP 

1 -77.33 

VHP 

4, 

,407 

OPA 

53.40 

RAP 

358.22 

ECC 

I .2917 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

5 

10 

45 

1032.4 

1 .29 

.66 

13 

38 

18 

4783.5 

26.92 

237.05 

6 

18 

37 

800.9 

.31 

343.10 

15 

4 

21 

4490.3 

28.03 

216.05 

7 

3 

13 

653*5 

-2.19 

330.36 

16 

29 

8 

4210.4 

30.09 

194 .04 

ORBIT  DETERMINATION  ACCURACY 


ST 

505.8 

SR 

671  .1 

SS 

953.5 

CRT 

-.9740 

CRS 

.9963 

CST 

-.9537 

LSA 

1263.5 

MSA 

135.0 

SSA 

10.3 

ELI 

835.3 

El2 

92.1 

ALF 

126.80 

ARRIVAL  OATE  JUN  5 1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
11 0.00 
110.00 


VL  27.921 
VP  37.685 
7AL  136.98 

RAL  10.97 
INJ  LAT 
.7? 
28.31 
-.59 
29.80 
-3.83 
33.61 

BAU  .5167 
FAU  .09042 
BSP  6559 
FSP  -1224 


gal 

GAP 

7AP 


DISTANCE  318.076 

-5.75  A7L  93.35  HCA  J45.83  SNA  130.46  ECC  .J6540  INC  3.3469  Vi  30.162 

-.38  A7P  87.23  TAL  211,52  TAP  357.34  RCA  108.88  APO  152.04  V2  34.799 

85.82  ETS  357.85  7AE  126.76  ETE  95.98  7AC  96.07  ETC  149.57  CLP  -82.98 


RAO  6567.7  V£L  11.819  PTH 
INJ  LONG 
1.7 1 
254.76 

344.61 
232.49 
332.68 

209.62 

MID-COURSE  EXECUTION  ACCURACY 


2.09  VHP  4.576  DPA 


INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

230.99 

118.31 

5 44  46 

932.4 

4.50 

355.07 

237.09 

89.18 

13  18  55 

4090 . 5 

27.89 

246.12 

230.27 

119.89 

6 50  5 

709.7 

3.39 

338  .09 

237,84 

87.58 

14  47  33 

4596.5 

29.15 

223.75 

228.24 

12 3.99 

7 29  36 

579,0 

.66 

326.40 

237.49 

83.36 

16  17  23 

4300.0 

32.33 

200.62 

ORBIT  OE TERM I NAT ION  ACCURACY 


SGT 

1056.3 

SGR 

1906.0 

SG3 

386.2 

ST 

647.0 

SR 

819.4 

SS 

1009.3 

RRT 

-.8207 

RRF 

-.9850 

RTF 

.8342 

CRT 

-.9796 

CRS 

.9983 

CST 

-.9670 

SGB 

2179.2 

R23 

.0911 

R13 

-.9813 

LSA 

1445.8 

MSA 

138.7 

SSA 

1 5.2 

SGI 

2112.9 

SG? 

533.4 

THA 

116.49 

ELI 

1039.4 

EL2 

102.7 

ALF 

128.19 

FLIGHT 

TIME 

114.00 

ARRI VAL 

date 

JUN 

7 1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  La  144.1? 

RP  108.91  LAP  -2.03  LOP  293.15 

RC  92. 449  GL  -25,07  GP  56.32 

planetocentric  conic 

C3  19.183  VHL  4.380  OLA  -22.62 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  64  56  1408,50 

90.00  11  10  49  5644.44 

100.00  7 9 32  1200.07 

100.00  12  56  54  5328.19 

110.00  7 43  25  1093.84 

110.00  14  39  30  5007.18 

differential  CORRECTIONS 
TOE  -.6134  TRA  -.4312 

ROE  .7416  RRA  .1073 

FOE-1 .9409  FRA  -.0737 
BOE  .9624  BRA  .4444 


VL  27.915 
VP  37,676 
7 Al  134.05 

RAL  13.14 
INJ  LAT 
4.70 
27.99 
3.13 
29. 70 
-.58 
34 .14 


OISTANCE  324.349 

GAL  -5.67  A7L  93.95  HCA  140.97  SHA  130.41  ECC  .16489  INC  3.9451  Vi  30.162 

GAP  .01  A7P  86.62  TAL  21 1.13  TAP  .11  RCA  10$  .91  APO  151.92  V2  34.795 

7AP  89.25  ETS  2.40  7AE  123.49  ETE  100.96  ZAC  93.29  ETC  151.52  CLP  -88.64 


RAO  6567.0 

VEL  11.856 

PTH  2.10 

VHP  4.813 

OPA  55.65 

RAP  347.00 

ECC  J .3157 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

354.79 

235.01 

117.96 

6 20  25 

808.6 

8.41 

340  .07 

265.41 

242.02 

94.51 

12  52  53 

5044.4 

28.3? 

256.76 

338.60 

234.14 

119.74 

7 29  32 

600.1 

7.06 

332.02 

242.28 

242.15 

92.72 

14  25  42 

4728.2 

29.84 

233.47 

328.24 

23  J .83 

12*. 18 

8 1 39 

493.8 

3.91 

322.03 

217.94 

242,19 

88.26 

16  2 57 

4407.2 

33.53 

208.75 

MIC -COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


-.8044 

BAU 

.5497 

SGT 

1271.0 

SGR 

1972.3 

SG3 

354  .0 

ST 

823.4 

SR 

972.5 

SS 

1056.6 

1 .9526 

FAU 

.08131 

RRT 

-.8756 

RRF 

-.9871 

RTF 

.8810 

CRT 

-.9840 

CRS 

.9993 

CST 

-.9775 

-3.6694 

BSP 

7090 

SGB 

2346,8 

R23 

.1036 

R13 

-.9822 

LSA 

1649.2 

MSA 

142.3 

SSA 

12.4 

2.1436 

FSP 

-1121 

SGI 

2286.2 

SG2 

529.9 

THA 

121.32 

ELI 

1269.3 

EL2 

112.4 

ALF 

130.18 

LAUNCH  DATE  F£8  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  La  144,3 2 

RP  108.92  LAP  -2.18  LOP  296.31 

RC  94.840  GL  -29,90  GP  59.28 

PLANETOCENTRIC  CONIC 
C3  20.515  VHL  4.529  OLA  -25.96 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 10  56  1231.56 

90.00  10  33  31  5853.37 

100.00  8 5 23  1055.77 

100.00  12  21  46  5504.39 

110.00  8 25  26  992.82 

1 10.00  14  18  12  5140.10 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8071  TRA  -.41 18  TC3-1 .0352 

ROE  .0941  RRA  .0207  RC3  1 .054J 

FOE-1.9569  FRA  .0542  FC3-3.0159 

BOE  1.2045  BRA  .4128  6C3  2.1235 


VL  27.905 
VP  37.665 
7Al  132.23 

RAL  15.73 
INJ  LAT 
10.24 
25.96 
7.95 
28.51 
3.28 
33.93 

BAU  , 5824 
FAU  .07147 
BSP  7702 
FSP  -1016 


FLIGHT  TIME  116.00 
OISTANCE  330.594 


ARRIVAL  DATE  JUN  9 1 969 


GAL 

-5.58 

AZL  94.66 

HCA  152.12 

SMA 

130.34 

ECC  .16440 

GAP 

.39 

A7P  85.88 

TAL  210.66 

TAP 

i 

1.77 

RCA  108 

.90 

ZAP 

92.20 

ETS  7.29 

ZAE  320.01 

ETE 

105.66 

ZAC  90 

.63 

RAO  6567.8 

VEL  11.912 

PTH  2.12 

VHP 

5 

.132 

OPA  56 

.76 

INJ  l 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST 

TIM 

344 

.73 

240.76 

116.55 

7 

31 

28 

633 

.6 

280 

.35 

246,47 

101.72 

12 

11 

4 

5253 

.4 

330 

.60 

239.54 

118.91 

8 

22 

59 

455 

.8 

255 

.21 

247.01 

99.40 

13 

53 

30 

4904 

.4 

322 

.96 

236.67 

124.04 

8 

41 

59 

392 

.8 

228 

.31 

247.77 

94.39 

15 

43 

52 

4540 

.1 

VI 


30.162 
34.791 
-94 .3J 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1502.5  SGR  2025.3  SG3  318.6 
RRT  -.9048  RRF  -.9889  RTF  .9106 
SGB  2521.8  R23  .1130  R1 3 -.9831 

SGI  2466.4  5G2  525.5  THA  125.74 


INJ  ? LAT  INJ  2 LONG 
13.72  337.78 

27.32  271.95 

11.75  323.87 

29.51  246.55 

7.73  316.70 

34.17  219.07 

ORBIT  DETERMINATION  ACCURACY 
ST  1036.1  SR  1J32.2  SS  1098.4 

CRT  -.9874  CR5  ,9997  CST  -.9842 

LSA  1881.6  MSA  145.9  SSA  10.0 

ELJ_  i_5?_9.9  EL2  121.2  ALF  132.43 


1698 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATE  FEB  13  1969 

heliocentric  ccnio 

RL  147.72  LAL  . 00  LOL  144.12  VL  27.891 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.653 

RC  97.236  GL  -34.41  GP  62-40  7AL  129.10 

planetocentric  CONIC 

C3  22.550  VHL  4.749  OLA  -29.61  RAL  18.87 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 
80.96  7 50  41  1160.38  19.73 

99.04  10  10  47  682.26  19.75 

100.00  9 51  35  769.23  16.87 

100.00  II  0 33  5836.68  22.66 

110.00  9 21  53  862.87  0.20 

110.00  13  46  45  5315.01  32-21 

differential  corrections 
TDE-1.0601  TRA  -.3655  TC3-1 .1286  BAU  .6108 

ROE  1.0635  RRA  -.0700  RC3  1.6817  FAU  .06086 

FOE-1 .9420  FRA  .1757  FC3-2.3356  BSP  8292 

BOE  1.5016  BRA  .3723  BC3  2.0253  FSP  -895 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL 


PLANETOCENTRIC  CONIC 


71.19  6 57  30 

108.81  11  42  21 

71.19  6 57  30 

108.81  11  42  21 

110.00  11  0 9 

110.00  12  38  52 

differential  CORRECTIONS 
TOE-1.3962  TRA  -.2 702  TC3-1.1447  BAU 
ROE  1.2490  RRA  -.1977  RC3  1.4328  FAU 
FOE-1 .8962  FRA  -2880  FC3-1 .6747  BSP 
BOE  1.8733  BRA  .3413  0C3  1.6339  FSP 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 
RP  108.94  LAP  -2.58  LOP  305.80 
RC  102.038  GL  -44.88  GP  69.41 

planetocentric  conic 
C3  31.067  VHL  5.574  CLA  -37.71 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
63.98  6 35  41  1575.78 

116.02  12  41  20  5713.44 

63.98  6 35  41  1575.70 

116.02  12  41  20  5713.44 

63.98  6 35  41  1575.70 

116.02  12  41  20  5713.44 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0507  TRA  -.1287  TC3-1 .0720 
ROE  1.4466  RRA  -.3525  RC3  1.1217 
FDE-1 .8272  FRA  . 3040  FC3-1  .0912 
BOE  2.3553  BRA  .3753  BC3  1.5516 


GAL 

GAP 

ZAP 


FLIGHT  TIME  118.00 

DISTANCE  336.811 
-5.40  A7L  95.55  HCA  1 

.75  A?P  84.96  TAL  2 

94.61  ETS  12.53  7 AC  1 


ARRIVAL  DATE  JUN  11  1969 


RAO  6567.9  VEL  11.997  PTH  2.14 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH 


344.01 
308.89 

314.01 

270.10 

316.11 
241 .71 


249.71 

249.71 

240.30 

250.93 

243.42 

254.03 


112.54 

112.52 

115.05 

110.03 

123.30 

102.13 


SHA 

130 

.25 

ECC 

.16417 

INC 

5.5479 

TAP 

5 

.35 

RCA 

108.86 

APO 

151 .63 

ETE 

110 

.15 

ZAC 

88.04 

ETC 

155.93 

VHP 

5. 

561 

OPA 

57.92 

RAP 

336.49 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

8 

10 

1 

560.4 

22.62 

10 

30 

9 

82.3 

22.63 

10 

4 

24 

169.2 

20.11 

12 

37 

50 

5236.7 

25.18 

9 

36 

16 

262.9 

12.52 

15 

15 

21 

4715.8 

33.54 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1744.1  SGR  2051.3  SG3  279.6 
RRT  -.9234  RRF  -.9904  RTF  .9304 
SGB  2692.5  R23  .1205  R1 3 -.9839 

SGI  2641.8  SG2  519.8  THA  130.00 

FLIGHT  TIME  120.00 

DISTANCE  342.999 


336.43 
301 .30 
306.71 
270.21 
309.68 
232.73 
IRAC* 

ST  1288.2  SR  1284.3  SS  1126.5 
CRT  '.9900  CRS  .9999  CST  -.9888 

LSA  2134.4  MSA  149.3  SSA  7.9 

ELI  1814.5  El2  128.9  ALF  135.09 

ARRIVAL  CATE  JUN  13  1969 


LOL  144.12 

VL 

27.875 

GAL  -5.37 

AZl  96.67  HCA  158.38 

LOP  302.63 

VP 

37.638 

GAP  1 .10 

AZP  83.79 

TAL  209.45 

GP  65.74 

ZAL  125.39 

ZAP  96.44 

ETS  18.25 

ZAE  112.35 

OLA  -33.56 

RAL  22.67 

RAO  6568.0 

VEL  12.131 

PTH  2.17 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

1408.12 

21.21 

3.45 

256.85 

116.64 

5787.95 

21.23 

273.75 

256.86 

116.63 

1408.12 

21.21 

3.45 

256.85 

116.64 

5787.95 

21 .23 

273.75 

256.86 

116.63 

629.12 

16.62 

303.25 

254.22 

120.31 

5614.95 

25.96 

262.70 

259.25 

113.06 

5MA  130.13  ECC  .16393  INC  6.6707  VI  30.162 

TAP  7.03  RCA  108.80  APO  151.46  V2  34.706 

ETE  114.63  7AC  85.51  ETC  150.57  ClP-105.03 

VHP  6.139  OPA  59.11  RAP  330.10  ECC  l .4242 

INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


7 20  58 
13  18  49 
7 20  58 

13  18  49 

n JO  38 

14  12  27 


808.1 

5187.9 

808.1 

5187.9 
29.1 

5014.9 


24.61 

24.62 
24  .61 
24.62 
20.53 
28.85 


356.00 
266 . 30 
356.00 

266 . 30 

296 . 30 
254 .7] 


3 .W 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

.6320 

SGT  1993.9  SGR  2043.3  SG3 

238.6 

ST 

1580.1 

SR 

U12. 5 

SS 

1137.0 

.04906 

RRT  -.9354  RRF  -.9917  RTF 

.9447 

CRT 

-.9917 

CRS 

1 .0000 

CST 

-.9920 

8825 

SGB  2855.0  R23  .1262  RI3 

-.9848 

LSA 

2400 . 3 

MSA 

152.1 

SSA 

6 . 2 

-762 

SGI  2808.5  SG2  512.8  THA 

134.25 

ELI 

2115.1 

El2 

135.5 

ALF 

138 .23 

VL  27.855  GAL 
VP  37.622  GAP 
7Al  121  .11  7AP 


FLIGHT  TIME  122.00 
DISTANCE  349.154 

-5.25  A7L  98.15  HCA  161.51  SHA  129.99 

1.43  A7P  82.26  TAL  208.72  TAP  10.22 

97.61  ETS  24.72  7AE  108.07  ETE  119.45 


RAL  27.33 
INJ  LAT 
21.97 
21  .99 
21  .97 
21  .99 
21  .97 
21  .99 

BAU  .6444 
FAU  .03916 
BSP  9396 
FSP  -634 


RAD  6568.2  VEL  12.347  PTH  2.23  VHP  6.939 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  JUN  15  1969 


ECC  .16377  INC  8.1521  VI  30.162 
RCA  108.70  APO  353.28  V2  34.784 
7AC  82.94  ETC  161.09  ClP-112.13 

CPA  60.27  RAP  322.02  ECC  1. 5113 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


17.23 

260.29 
17.23 

268.29 
17.23 

268.29 


265.86 

265.87 

265.86 

265.87 

265.86 

265.87 


121.45 

121 .44 

121 .45 
121  .44 
121.45 
121 .44 


7 

14 

7 

14 

7 


1 57 
16  34 
1 57 
16  34 
I 57 


14  16  34 


975.8 

5J13.4 

975.8 

5113.4 

975.0 

5113.4 


25.97 

25.90 

25.97 

25.98 

25.97 

25.98 


10.06 
261  .12 
10.06 
261  .12 
10.06 
261  .12 


LAUNCH  DATE  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147.72  LAL  .00  LOL  144.12  VL  27.033  GAL 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.605  GAP 

RC  104.441  GL  -50.68  GP  73.51  7AL  116.30  2AP 

planetocentric  CONIC 

C3  40.332  VHL  6.351  DLA  -41.84  RAL  33.05 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
57.81  62949  1722.84  21.44 

122.19  13  32  48  5698 .09  21.46 

57.81  6 29  49  1722.84  21.44 

122.19  13  32  48  5698.09  21.46 

57.81  62949  1722.84  21 .44 

122.19  13  32  48  5698.09  21.46 

DIFFERENTIAL  CORRECTIONS 
TOE-2.5237  TRA  .1342  TC3  -.9038  BAU  .6370 

ROE  1.6093  RRA  -.5416  RC3  .7608  FAU  .02882 

FOE-1.7340  FRA  .4678  FC3  -.6185  BSP  9858 

BOt  2.9931  BRA  .5580  0C3  1.1813  FSP  -505 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2259.8  SGR  1996.1  SG3  198.1 
RRT  -.9441  RRF  -.9926  RTF  .9571 
SOB  3015.2  R23  .1273  R13  -.9863 

SGI  2973.5  SG2  499.9  THA  138.75 

FLIGHT  TIME  124.00 

01  STANCE  355.272 

-5.12  A7L  100.21  HCA  164.61  SHA  129.83 
1.75  A7P  80.15  TAL  207.90  TAP  12.51 
98.10  ETS  32.65  7AE  103737  ETE  125.44 


RAO  6568.6  VEL  12.716  PTH  2.31  VHP  8.092 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 

ST 

3911 .7  SR 

1493.8 

SS 

1129.0 

CRT 

-.993 0 CRS 

.9999 

CST 

-.99 44 

LSA 

2671 .9  MSA 

152-7 

SSA 

4 .0 

ELI 

2422.1  El2 

139.4 

AlF 

142.04 

ARRIVAL 

CATE 

JUN 

17  1969 

ECC 

.16366  INCJD.2O03 

VI 

30.162 

RCA 

100.58  APO 

15 1 .08 

V2 

34 .703 

29.24 

266.61 

29.24 

266.61 

29.24 

266.61 


277.01 

277.03 

277.01 

277.03 

277.01 

277.03 


126.83 

126.82 

126.83 

126.82 

126.83 

126.82 


6 

15 

6 

15 

6 

15 


58  32 
7 46 
58  32 
7 46 
58  32 
7 46 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2555.0  SGR  1863.3  SG3  159.0 
RRT  -.9498  RRF  -.9923  RTF  .9691 
SGB  3162.3  R23  .1230  R13  -.9883 

SGI  3126.2  SG2  476.6  THA  144.34 


ZAC  80.23  ETC  166.66  ClP-119.76 

OPA  61.26  RAP  314.16  ECC  1.6638 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1122.8  26.08  22.53 

5098.1  26.10  259.90 

1122.0  26.08  22.53 

5098.1  26.10  259.90 

1122.8  26.08  22.53 

.5098.1  26.10  259.90 

ORBIT  DETERMINATION  ACCURACY 
ST  2277.6  SR  1465.5  SS  1100.3 

CRT  -.9936  CRS  .9996  CST  -.9962 

LSA  2919.5  MSA  149.9  SSA  3.6 

ELI  2704.0  EL2  139.6  AlF  147.31 


1699 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ► 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  conic 
*L  J47.72  LAL  .00  LOL  144. 12 

RP  108*95  LAP  -2.81  LOP  312.12 

RC  106.844  CL  -56.49  GP  7a . H 

PLANETOCENTRIC  CONIC 
C3  55.142 

LNCH  A7MTH 
52.72 
127.28 
52.72 
127.28 
52.72 
127.28 
DIFFERENTIA! 

TOE-3.5543  TRA  .6215  TC3  -.6563 
ROt  1 .5531  RRA  -.7213  RC3  .3919 
FOE-1 .6345  FRA  .5426  FC3 
BCE  3.5758  BRA  .9521  0C3 

LAUNCH  OATE  FEB  13  1969 


flight  time  126.00 


ARRIVAL  DATE  JUN  19  1969 


DISTANCE  361.339 

VL  27.808  GAL  -4,97  A7L  103.27  HCA  167.69  SNA  129.66  ECC  .16359  INC13.2674  VI  30.162 

VP  37.587  GAP  2.05  A7P  77.03  TAL  207.00  TAP  14.68  RCA  108.45  APO  150.87  V2  34.783 

7AL  111.06  ZAP  97.86  ETS  44.16  ZAE  98.00  ET£  134.83  ZAC  77. J5  ETC  175.15  Clp-131.61 

9.860  OPA  61.73  RAP  303.59  ECC  1 .9569 

TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


VHL  7.625 

DLA  -45.53 

RAL  39.98 

RAO  6569. 

1 VEL  13.398 

PTH  2.45 

VHP 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

6 37  15 

1867.97 

18.92 

40.06 

290.31 

132.23 

7 

14  20  40 

5735.50 

18.93 

267.75 

290.32 

132.22 

15 

6 37  15 

1867.97 

18.92 

40.06 

290.31 

132.23 

7 

14  20  40 

5735.50 

18.93 

267.75 

200.32 

132.22 

15 

6 37  15 

1867.97 

18.92 

40.06 

290.31 

132.23 

7 

14  20  40 

5735.50 

18.93 

267.75 

290.32 

132.22 

15 

CORRECTIONS 

MIC- 

COURSE  ZKZCUTICN  ACCURACY 

8 23 


8 23 


8 23 


1268.0 
5J35.5 
1268.0 
5135.5 
1268. 0 
5135.5 


24.18 

24.19 

24.18 

24.19 

24.18 

24.19 


33.99 
261 .68 
33.99 
261 .68 
33.99 
261 .68 


-.2873 

.7644 


BAU  .5942 
FAU  .01930 
BSP  10341 
FSP  -392 


SGT  2929.0  SCR  1522.4  SG3  123.4 
ART  -.9488  RRF  -.9869  RTF  .9819 
SOB  3301.0  R23  .1097  R13  -.9913 

SGI  3272.8  SG2  430.4  THA  153.25 

FLIGHT  TIME  128.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

2678.4 

SR 

1 190.0 

SS 

1057. J 

CRT 

-.9926 

CRS 

.9985 

CST 

-.9970 

LSA 

3112.5 

MSA 

139.9 

SSA 

2.6 

ELI 

2927.9 

EL2 

132.1 

ALF 

156.J5 

ARRIVAL  CATE  JUN  21  1969 


MELJOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.94  LAP  -2.91  LOP  315.28 

RC  109.246  CL  -61.61  GP  82.71 

planetocentric  CONIC 
C3  97.622  VHL  9.880  OLA  -48.01 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


49.45 

130.55 

49.45 

130.55 

49.45 

130.55 


6 

15 

6 

15 

6 

15 


57  33 
4 17 
57  33 
4 17 
57  33 
4 17 


DIFFERENTIAL  corrections 
TDE-5.1 751  TRA  l.i 
ROE  .2089  RRA  -.1 
FOE- 1.5620  FRA  .( 

BOE  5.1793  BRA  1 . ' 


2017.43 

5826.13 

2017.43 

5826.13 

2017.43 

5826.13 


VL  27.781 
VP  37.567 
2Al  105.59 

RAl  47.99 
INJ  LAT 
13.89 
13.91 
13.89 
13.91 
13.89 
13.91 


gal 

GAP 

2AP 


DISTANCE  367.328 

-4.80  AZL  108.30  HCA  170.71  SNA  129.47  ECC  .16350  INCI8.2984  VI  30.162 

2.32  A IP  71.93  TAL  205.98  TAP  16.68  RCA  108.30  APO  150.63  V2  34.784 

96.89  ETS  67 .08  ZAE  91 .49  ETE  1 55 . 59  ZAC  73 .25  ETC  1 95 . 39  CLP-16I . JJ 


RAO  6569.9  VEL  14.797  PTH  2.67  VHP  J2.836 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TJME 


49.16 
271 .24 
49.16 
271 .24 
49.16 
271 .24 


305.11 

305.13 

305.11 

305.13 

305.11 

305.13 


136.44 

136.44 

136.44 

136.44 

136.44 

136.44 


TC3 

-.3457  BAU 

.4612 

RC3 

.0730  FAU 

.01023 

FC3 

-.0908  BSP 

10707 

0C3 

.3534  FSP 

-294 

MID-COURSE  EXECUTION  ACCURACV 
SOT  3381.7  SCR  503.4  SG3  92.9 
RRT  -.6557  RRf  -.7262  RTF  .9935 
SG6  3419.0  R23  .0881  R13  -.9945 

SGI  3398.0  SG2  378.3  THA  174.36 


7 31  11 
16  41  23 
7 31  11 
16  41  23 
7 31  11 
16  41  23 


OPA  60.96  RAP  290.64  ECC  2.6066 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1417.4 

5226.1 

1417.4 

5226.1 

1417.4 

5226.1 


19.62 

19.63 

19.62 

19.63 
J 9 .62 
19.63 


43.73 
265  .82 
43.73 
265.82 
43.73 
265.82 


CRB IT  DETERMINATION  ACCURACY 


ST 

3030.4 

SR 

185.2 

SS 

1021  .2 

CRT 

-.7527 

CRS 

.7794 

CST 

-.9991 

LSA 

3200.6 

MSA 

127.7 

SSA 

1 .9 

ELI 

3033.6 

EL2 

121  .8 

ALF 

177.36 

LAUNCH  OATE  FEB  13  1969 

heliocentric  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.94  LAP  -3.00  LOP  318.45 

RC  111.645  GL  '64.20  GP  81.64 

planetocentric  conic 

C3  207.286  VHL  14.397  OLA  -47.67 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  130.00 
DISTANCE  373^.1 5S 


ARRIVAL  DATE  JUN  23  1969 


49.90 
13 0.10 
49.90 
130.10 
49.90 
130.10 


7 31  1 

15  34  40 
7 31  1 

15  34  40 
7 31  1 

15  34  40 


2152.54 

680.82 

2152.54 

680.82 

2152.54 

680.82 


DIFFERENTIAL  CORRECTIONS 
TOE-3.7066  TRA  2.5975  TC3  -.0390 
ROE -6. 30 98  RRA  1 .9540  RC3  .0148 
F0C-1.6164  FRA  .8298  FC3  .0015 
BOE  7.3180  BRA  3.2504  BC3  .0417 

LAUNCH  DATE  FEB  13  3969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 
RP  108.93  LAP  -3.08  LOP  321.61 
RC  114.042  GL  -58.87  GP  67.98 
PLANETOCENTRIC  CONIC 


VL 

27.752 

GAL  -4.59 

AZL  117.94 

HCA  173.59 

SMA 

129.27 

ECC  .16326 

1NC27.942S 

vi 

30. J 6? 

VP 

37.547 

GAP  2.55 

AZP  62.21 

TAL  204.77 

TAP 

18.36 

RCA  108.1 6 

APO  150.37 

V2 

34 .705 

ZAL 

100.21 

ZAP  95.25 

ETS  120.92 

ZAE  82.60 

ETE 

207.34 

ZAC  67.43 

ETC  247.4? 

CLP 

1 1 28.99 

RAL 

56.00 

RAO  6571 .2 

VEL  18.127 

PTH  3.02 

VHP 

18.603 

CPA  57.29 

RAP  275.36 

ECC 

4 . 4 J J 4 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TJME 

PO  CST  TIM 

In J 2 lat 

INJ 

2 LONG 

6.93 

54.71 

319.62 

137.28 

8 

6 54 

1552.5 

12.77 

49.58 

6.94 

299.64 

319.64 

137.28 

15 

46  1 

80.8 

12.70 

Z94 .50 

6.93 

54.71 

319.62 

137.28 

8 

6 54 

1552.5 

12.77 

49.58 

6.94 

299.64 

319.64 

137.28 

15 

46  J 

80.8 

12.70 

294 .50 

6.93 

54.7] 

319.62 

137.12$ 

8 

6 54 

1552.5 

12.77 

49.58 

6.94 

299.64 

319.64 

137.28 

15 

46  1 

80.8 

12.70 

294.50 

BAU  .1156 
FAU- .00037 
BSP  11035 
FSP  -224 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2131.8  SGR  2764.2  SG3  69.9 

RRT  .9286  RRF  .9758  RTF  .9865 

SOB  3490.7  R23  -.0788  R13  .9964 

SGI  3432.1  SG2  637.3  THA  52.90 

FLIGHT  TIME  132.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1545.3  SR  2534.8  SS  1060.6 

CRT  .9863  CRS  -.9962  CST  -.99 70 

LSA  3344 .6  MSA  222.2  SSA  1 . j 

ELI  2960.7  El2  2J8.D  AlF  58.79 

ARRIVAL  CATE  JUN  25  1969 


VL  27 . 722 
VP  37.527 
ZAL  95.49 


GAL 

GAP 

ZAP 


DISTANCE  378.494 

-4.28  AZL  140.95  HCA  176.03  SMA  129.05  ECC  .16240  INC50.9513  VI  30.162 

2.64  AZP  39.12  TAL  203.08  TAP  19.11  RCA  108.09  APO  150.01  V2  34.707 

93.17  ETS  163.12  ZAE  67.22  ETE  247.40  ZAC  56.18  ETC  290.85  ClP  98.49 


OPA  46.07  RAP  258.94  ECC1J.3534 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


C3  629.103 

VHL  25.082 

OLA  -40.08 

RAL  60.62  RAO  6572.6 

VEL  27.393 

PTH  3.40 

VHP  31.99* 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

60.36 

8 31  4 

2160.00 

.86 

49.59 

329.58 

130.07 

9 7 4 

119.64 

15  11  32 

909.82 

.88 

314.43 

329.59 

130.07 

15  26  4? 

60.36 

8 31  4 

2160.00 

.86 

49.59 

329.58 

130.07 

9 7 4 

119.64 

15  11  32 

909.82 

.88 

314.43 

329.59 

130.07 

15  26  42 

60.36 

8 31  4 

2160.00 

.86 

49.59 

'329.58 

130.07 

9 7 4 

119.64 

15  11  32 

909.82 

.88 

314.43 

329.59 

130.07 

15  26  42 

DIFFERENTIAL  corrections 
TOE  2.6690  TRA  1.1689  TC3  -.0371  BAU  1.5726 
R0-10.6606  RRA  6.7833  RC3  .1833  FAU-. 02537 
FOE-2.0167  FRA  1.4220  FC3  .0349  BSP  10521 
B0E10.9897  BRA  6.8832  0C3  .1870  FSP  -180 


MID-COURSE  EXECUTION  ACCURACY 
SGT  726.7  SGR  3296.0  SG3  56.2 

RRT  -.3960  RRF  .99 88  RTF  -.3497 

SG0  3377.1  R23  -.0681  R13  .9977 

SGI  3311.0  SG2  664.7  THA  95.20 


1560.0 

309.8 

1560.0 

309.8 

1560.0 

309.8 


6.00 

6.03 

6.00 

6.01 

6.00 

6.01 


43.86 
308.70 
43.86 
308.70 
43.86 
308 . 70 


ORBIT  DETERMINATION  ACCURACY 
ST  618.6  SR  2510.0  SS  1321.4 

CRT  -.9153  CRS  -.9997  CST  .9049 

LSA  2892.6  MSA  249.1  SSA  .3 

ELI  2573.7  El2  243.0  ALF  102.83 
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EARTH— VENUS  TRAJECTORIES  iVOL.4,  1968-69  > 


LAUNCH  CATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  100.93  LAP  -3.16  LOP  324.78 

RC  1 16.435  CL  47.60  CP  -54.03 

planetocentric  CONIC 


33 .20 
146.00 
33.20 
146.00 
33.20 
146.00 


■LAUNCH  DATE  FEB  13  1969 


VL  27.690  GAL 
VP  37.505  CAP 
7AL  94.20  ZAP 


FLIGHT  TIME  134.00 
OISTANCE  308.022 

-4.97  AZL  11.04  HCA  183.22  SMA  128.83 
4.09  A7P  168.14  TAL  205.71  TAP  28.93 
93.48  CTS  179.37  7AE  56.22  ETE  97.98 


ARRIVAL  CATE  JUN  27  196 9 


VHL 

36.559 

OLA  61.18 

RAL 

19.91 

RAO  6573.1 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

16 

16  45 

5056.97 

1.05 

241 .66 

2 

1 2 

3376.12 

1 .06 

103.10 

16 

16  45 

5056.97 

1.05 

241 .66 

2 

1 2 

3376.12 

1.06 

103.18 

16 

16  45 

5056.97 

1.05 

24J .66 

2 

1 2 

3376.12 

1 .06 

103.18 

. CORRECTIONS 

MIO-< 

TRA 

1 .9622 

TC3  -.1014 

BAU 

3.9847 

SGT  j 

RRA 

.8517 

RC3  -.1906 

FAU- 

.06423 

RRT 

FRA 

-.1782 

FC3  .0416 

0SP 

9405 

SGB  : 

BRA 

2.1574 

0C3  .2230 

FSP 

-171 

sci  : 

ECC  .16982  INC70.J566  VJ  30 . 1 62 

RCA  106.95  APO  150.71  V2  34.790 

7AC  71.42  ETC  59.32  CLP  95.93 

1 VEL  38.101  PTH  3.55  VHP  45.020  OPA  -68.75  RAP  203.10  ECC22.9960 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

290.50 
290.48 
290.50 
290.48 
290.50 
290.48 

COURSE  EXECUTION  ACCURACY 

1236.1  SCR  2083.3  SG3  53.3 
8732  RRF  -.9999  RTF  -.0697 

3137.1  R23  -.0770  R13  -.9969 

3006.2  SG2  562.7  THA  68.73 

FLIGHT  TIME  136.00 


20.83 

17 

41 

2 

4457.0 

-5.95 

230.21 

20.03 

2 

57 

10 

2776.1 

-5.94 

99.73 

20.03 

17 

41 

2 

4457.0 

-5.95 

238.21 

28.03 

2 

57 

10 

2776.1 

-5.94 

99.73 

28.83 

17 

4] 

2 

4457.0 

-5.95 

238.21 

20.83 

2 

57 

10 

2776.1 

-5.94 

99.73 

ORBIT  DETERMINATION  ACCURACV 


ST 

774.9  SR 

2477.2 

55 

2075.3 

CRT 

.9761  CRS 

1 .0000 

CST 

.9759 

LSA 

3319.2  MSA 

164  .2 

SSA 

.8 

Eli 

2590.6  El2 

160.9 

ALF 

72.95 

ARRIVAL  DATE  JUN  29  1969 


HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.91  LAP  -3.22  LOP  327.95 

RC  118.823  GL  62.08  GP  -75.00 

PLANETOCENTRIC  CONIC 

C3  404.111  VHL  20.103  OLA  60.00  RAL  347.21  RAO  6572 


VL  27.656  GAL 
VP  37.404  GAP 
7AL  97.15  ZAP 


OISTANCE  393.437 

-4.50  A7L  49.89  HCA  185.00  SMA  120.60 
3.98  ATP  130.00  TAL  203.40  TAP  28.40 
96.30  ETS  191.17  7AE  70.75  ETE  100.92 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

25.19 

13 

47  41 

5012.77 

-3.54 

244.51 

154.01 

0 

9 13 

3272.90 

-3.53 

96.93 

25.19 

13 

47  41 

5012.77 

-3.54 

244.51 

154.02 

0 

9 13 

3272.90 

-3.53 

96.93 

25.19 

13 

47  41 

5012,77 

-3.54 

244.51 

154.81 

0 

9 13 

3272.90 

-3.53 

96.93 

DIFFERENTIAL  CORRECTIONS 

MIOH 

TOE  .8990 

TRA 

1 .0151 

TC3  -.0433 

BAU  .8512 

SGT 

ROE-0 .0869 

RRA 

3.3479  RC3  -.1515 

FAU- .01076 

RRT 

FOE  1 .0036 

FRA 

-.6452 

FC3  .0231 

BSP  11476 

SGB 

BOE  8.9322 

BRA 

3.4984 

BC3  .1576 

FSP  -203 

SGI 

1 VEL  22.922  PTH  3.27  VHP  24.325 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
255.79  22.0 5 15  II  14 

255.77  22.05  I 3 46 

255.79  22.05  15  11  14 

255.77  22.05  1 3 46 

255.79  22.05  15  11  14 

255.77  22.05  1 3 46 

COURSE  EXECUTION  ACCURACV 
832.0  SCR  3643.1  SG3  63.4 
.4696  RRF  -.9980  RTF  -.4222 

3736.9  RZ3  -.0749  R13  -.9966 

3664.9  SG2  730.1  THA  83.62 


ECC  .16771  INC40.1103  V]  30.162 
RCA  107.03  APO  150.17  V2  34.794 
7AC  89.23  ETC  74.57  ClP  115.07 

OPA  -79.46  RAP  118.39  ECC  7.6506 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4412.6 

2672.9 

44J2.0 

2672.9 

4412.0 

2672.9 


-10.94 

-10.93 

-10.94 

-10.93 

-10.94 

-10.93 


241  .87 
94.30 
241  .87 
94.30 
241  .87 
94.30 


ORBIT  DETERMINATION  ACCURACV 


ST 

345.5 

SR 

2645.7 

SS 

1170.0 

CRT 

-.'5163 

CRS 

.9997 

CST 

-.5370 

LSA 

2098.4 

MSA 

295.8 

SSA 

1 .5 

ELI 

2651  .8 

EL2 

295.2 

ALF 

93.91 

LAUNCH  OATE  FEB  13  1969 


FLIGHT  TIME  138.00 


ARRIVAL  DATE  JUL  1 1969 


27.621  CAL 
37.462  GAP 


DISTANCE  399.023 

-4.22  A7L  64.84  HCA  187.72  SHA  128.36 
4.13  A7P  114.96  TAL  201 .86  TAP  29.58 
90.45  ETE  161 .35 


HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12  VL 

RP  108.90  LAP  -3.27  LOP  331.11  VP 

RC  121.206  GL  63.90  GP  -79.37  7Al  100.45  ZAP  100.32  ETS  243.07  7AE 

planetocentric  conic 

C3  170.017  VHL  13.039  OLA  65.62  RAL  337.67  RAO  6570.8  VEL  17.069  PTH 

INJ  RT  ASC 
242.05 
24?. 83 
242.65 
242.03 
242.85 
242.83 


ECC  .16746  INC25.1558  VI  30 . 1 62 
RCA  106.87  APO  149.85  V2  34.798 
ZAC  97.55  ETC  J28.25  CLP  166.26 


2.93  VHP  15.500  OPA  -72.38  RAP  74.88  ECC  3.7981 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

2 7.97 

13  15  51 

4009.83 

-10.53 

240.06 

152.03 

23  21  0 

3160.01 

-10.52 

95.53 

27.97 

13  15  51 

4009.83 

-10.53 

240.06 

152.03 

23  21  0 

3168.01 

-10.52 

95.53 

27.97 

13  15  51 

4009.03 

-10.53 

240.06 

152.03 

23  21  0 

3160.01 

-10.52 

95.53 

DIFFERENTIAL 

CORRECTIONS 

MIOh 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24.03 

14  37  20 

4209.0 

-17.76 

236.96 

24.03 

24  13  40 

2560.0 

-17.75 

92.4  3 

24.03 

14  37  20 

4289.8 

-17.76 

236.96 

24.03 

24  13  40 

2560  .0 

-17.75 

92.43 

24.03 

14  37  20 

4289.6 

-37.76 

236.96 

24.83 

24  13  40 

2568.0 

-17.75 

92.43 

TDE  4.1626  TRA- 1.9969  TC3  -.0671 

ROE-2.4044  RRA  2.3977  RC3  .0228 

FOE  1.3321  FRA  -.7119  FC3^-.0386 

BOE  4.0071  BRA  3.1204  0C3  .0708 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.09  LAP  -3.32  LOP  334.20 

RC  123.581  GL  61.81  GP  -74.52 

PLANETOCENTRIC  CONIC 
C3  94.957  VHL  9.745  OLA  62.50 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
31.54  13  27  42  4763.24 

140.46  23  16  9 3068.33 

31.54  13  27  42  4763.24 

140.46  23  16  9 3066.33 

31.54  13  27  42  4763.24 

140.46  23  16  9 3060.33 

DIFFERENTIAL  CORRECTIONS 
TOE  3.4630  TRA-2.6643  TC3  -.3700 

ROE  .6001  RRA  .1402  RC3  -.0336 

FOE  1.2949  FRA  -.7507  FC3  -.1710 

BOE  3.5160  BRA  2.6600  BC3  .3003 


BAU  .1610  SGT  2009.6  SGR  276 2.8  SG3  03.2 

FAU  .00757  RRT  -.9491  RRF  -.9610  RTF  .9977 

BSP  12415  SOB  3940.4  R23  -.1099  R13  -.9928 

FSP  -272  SGI  3009,9  SG2  620.4  THA  135.51 

FLIGHT  TIME  140.00 

OISTANCE  404.051 

VL  27.566  GAL  -3.99  A7L  71.01  HCA  190.69  SMA  120.11 

VP  37.440  GAP  4.34  A7P  107,09  TAL  200.50  TAP  31.19 

ZAL  103.34  ZAP  104,03  ETS  200.26  ZAE  98.15  ETE  20 4.99 


RAL  330.54 
INJ  LAT 
-17.04 
-17.03 
-17.04 
-17.03 
-17.04 
-17.03 

BAU  .4027 
FAU  .01875 
BSP  J2729 
FSP  -350 


RAO  6569.9  VEL  14.707  PTH  2.66  VHP  11.441 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 

ST 

1937.1 

SR 

1304.8 

SS 

840.9 

CRT 

-.9570 

CR5 

.967 2 

CST 

-.9994 

LSA 

2462.0 

MSA 

317.0 

SSA 

1 .8 

ELI 

2314.3 

El2 

314.0 

ALF 

146.47 

ARRIVAL 

OATE 

JUL 

3 1969 

ECC 

.16773 

INCJ0.1867 

VI 

30.162 

RCA 

106.63 

APO 

149.60 

V2 

34.803 

ZAC 

102.47 

ETC 

172.91 

CLP- 

-163.55 

OPA 

-65.33 

RAP 

60.18 

ECC 

2.5627 

PO  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

234.10  239.41  20.79  14  47  5 

93.73  239.39  20.79  24  7 17 

234.10  239.41  28.79  M 47  5 

93.73  239.39  28.79  24  7 17 

234.10  239.41  28.79  14  47  5 

93.73  239.39  28.79  24  7 17 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  4033.3  SGR 
RRT  .1024  RRF 
SGB  4053.6  R23 
5G1  4033.5  SG2 


405.2 

SG3 

109.6 

.2301 

RTF 

.9884 

.1366 

R13 

.9886 

403.1 

THA 

.60 

4163.2  -24.00  230.39 

2468.3  -23.99  89.94 

4163.2  -24.00  230.39 

2468.3  -23.99  89.94 

4163.2  -24.00  230.39 

2468.3  -23.99  89.94 

ORBIT  OE TERMINATION  ACCURACY 

ST  2270.2  SR  361.6  SS  804.6 
CRT  .8175  CRS  -.07?6  CST  -.9947 
LSA  2433.3  MSA  217.9  SSA  2.2 
ELI  2297.4  EL2  206.5  AtF  7,45 


1701 


JRL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE]  FEB  13  1969 


FLIGHT  TIME  142,00 


ARRIVAL  CATE  JUL  5 1969 


HELIOCENTRIC  CONIC 

RL  147.72  LAL  .00  LOL  144.12  VL  27.549 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.418 

RC  125.948  GL  58.69  GP  -68.24  7AL  105.66 

PLANETOCENTRIC  CONIC 


DISTANCE  410.757 

GAL  -3.76  A7l  75.75  HCA  193.74  SNA  127.86  ECC  .16825  INCJ4.2509  VI  30.162 
GAP  4.58  A7P  103.86  TAL  199.18  TAP  32.92  RCA  106.35  APO  149.38  V2  34.808 
7AP  109.52  ETS  300.41  7AE  104.09  ETE  215.79  7A C 106.05  ETC  184.86  ClP-154.35 


C3  62.728 

VHL  7.920 

CLA  59.78 

RAu  342.06 

RAO  6569.2 

VEL  13.568 

PTH  2.48 

VHP 

9.259 

OPA  -58.94 

RAP  52.22 

ECC  2.0323 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

34  .88 

13  49  59 

4653.01 

-22.08 

228.05 

238.41 

32.90 

15 

7 32 

4053.0 

-28. 7 J 

223.53 

145.12 

23  21  56 

2987.39 

-22.06 

91  .61 

238.39 

32.90 

24 

11  44 

2387.4 

-28 . 70 

87.09 

34.88 

13  49  59 

4653.01 

-22.08 

228.05 

238.41 

32.90 

15 

7 32 

4053.0 

-28.7] 

223-53 

145.12 

23  21  56 

2987.39 

-22.06 

91  .61 

238.39 

32.90 

24 

11  44 

2387.4 

-28 . 70 

87.09 

34.88 

13  49  59 

4653.01 

-22.08 

228.05 

238.41 

32.90 

15 

7 32 

4053.0 

-28.71 

223.53 

145.12 

23  21  56 

2987.39 

-22.06 

91.61 

238.39 

32.90 

24 

11  44 

2387.4 

-28.70 

87.09 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.7684 

TRA-2.3140 

TC3  - 

.7394 

BAU 

.6383 

SGT 

4054.7 

SCR 

891.6  SG3 

139.8 

ST 

2237.7 

SR 

736.2 

SS 

837.1 

ROE 

1.0016 

RffA  -.3017 

RC3  - 

.1807 

FAU  .02846 

RRT 

.8930 

RRF 

.9570  RTF 

.9801 

CRT 

.9598 

CR5 

-.9889 

CST 

-.9908 

FOE 

I .3698 

FRA  -.7781 

FC3  - 

.3928 

BSP 

13164 

see 

4151.6 

R23 

.1632  *13 

.9833 

LSA 

2490.8 

MSA 

214.8 

SSA 

2.9 

BOE 

2.9440 

BRA  2.3335 

BC3 

.7611 

FSP 

-466 

SGI 

4132.9 

SG2 

393.7  THA 

11  .21 

ELI 

2347.5 

EL2 

197.0 

alf 

17.65 

LAUNCH  OATE  FEB  13  1969 


FLIGHT  time  144.00 


ARRIVAL  DATE  JUL  7 1969 


HELIOCENTRIC  COIIC 


RL 

147.7? 

LAL 

.00 

LOL 

144.12 

VL 

RP 

108.85 

LAP 

-3.38 

LOP 

340.62 

VP 

RC 

128.306 

GL 

55.41 

GP 

-62.20 

7AL 

PLANETOCENTRIC  CONIC 

C3 

45.993 

VHL 

6.782 

DLA 

57.28 

RAL 

DISTANCE  416.702 

27.511  CAL  -3.53  A7l  78.27  HCA  196.84  SMA  127.61  ECC  .16890  INCH. 7314  VI  30.162 

37.396  GAP  4.82  AZP  101.24  TAL  197.84  TAP  34,68  RCA  306.05  APO  J49.16  V2  34.83  5 

107.37  7AP  114.17  ETS  304 . 78  7AE  108.93  ETE  218.27  ZAC  300.99  ETC  188.63  CLP-I51.4I 

346.18  RAD  6566.7  VEL  12.937  PTH  2.36  VHP  7.965  OPA  -53.02  RAP  47.21  ECC  1.7569 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

37.88 

14  14  13 

4561 .32 

-25.68 

222.15 

238.20 

36.85 

15  30  14 

3961 .3 

-31 .97 

216.92 

142.12 

23  30  33 

2925.79 

-25.67 

89.50 

238.18 

36.85 

24  19  18 

2325.8 

-31 .96 

84  .28 

37.88 

14  14  13 

4561 .32 

-25.68 

222.15 

238.20 

36.85 

15  30  14 

3961  .3 

-3l .97 

216.92 

142. J2 

23  30  33 

2925.79 

-25.67 

89.50 

238,18 

36.85 

24  19  18 

2325  .8 

-31 .96 

84.78 

37.88 

14  14  13 

4561 .32 

-25.68 

222.15 

238.20 

36.85 

15  30  14 

3961  .3 

-31 .97 

216.92 

142.12 

23  30  33 

2925.79 

-25.67 

89.50 

238.18 

36.85 

24  19  18 

2325.8 

-31 .96 

84  .28 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.5429 

TRA-J .9396 

TC3-1 .0440 

BAU 

.6612 

SGT 

3976.2  SGR 

1032.3 

SG3 

163.2 

ST 

2333.3 

SR 

876.5 

SS 

919.7 

ROE 

I .0257 

RRA  -.2807 

RC3  -.2579 

FAU 

.03323 

RRT 

.8982  RRF 

.9713 

RTF 

.9669 

CRT 

.9690 

CRS 

-.9955 

CST 

-.9880 

FDE 

1.5343 

FRA  -.6916 

FC3  -.6255 

BSP 

10608 

see 

4108.1  R23 

.2092 

*13 

.9726 

LSA 

2646.8 

MSA 

230.3 

SSA 

3.5 

BOE 

2.7420 

BRA  1.9598 

8C3  1.0754 

FSP 

-400 

SGI 

4084.2  SG2 

441  .9 

THA 

13.28 

ELI 

2484  .2 

EL2 

203.5 

alf 

20.14 

LAUNCH 

DATE 

FEB  13  1969 

FLIGHT  TIME 

146.00 

ARRIVAL 

CATE 

JUL 

9 1969 

HELIOCENTRIC  CONIC 


DISTANCE  422,633 


RL  147.72 

LAL 

.00 

LOL  144.12 

VL  27.472 

CAL  -3.30 

A7L  80.02 

HCA 

199.96 

SMA 

127.35 

ECC  ,16973 

INC  9.9775 

VI  30 . J 62 

RP  108.83 

LAP 

-3.39 

LOP  343.80 

VP  37.375 

GAP  5.07 

A7P  99.39 

TAL 

196.52 

TAP 

36.40 

RCA  105.73 

APO  140.96 

V2  34.071 

RC  130.653  Gl  52.22 
PLANETOCENTRIC  CONIC 

CP  -56.62 

2Al  108.54 

7aP  118.68 

ETS  306,88 

7AE 

112.94 

ETE 

210.03 

7AC  111  ,54 

ETC  189.84 

CLP-1 50.73 

C3  36.147 

VHL 

6.012 

OLA  55.06 

RAL  350.32 

RAO  6568.4 

VEL  12.551 

PTH 

2.27 

VHP 

7.154 

OPA  -47.50 

RAP  43.07 

ECC  1 .5949 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.58 

14 

38  10 

4485.32 

-28.15 

216.65 

230.38 

40.51 

15 

52  55 

3085,3 

-34.09 

2 J 0 .80 

139.42 

23 

39  38 

2880.26 

'28.14 

87.60 

238 . 36 

40.50 

24 

27  38 

2280 , 3 

-34 .00 

01  .75 

40.50 

14 

30  10 

4485.32 

-28.15 

216.65 

238.38 

40.51 

15 

52  55 

3885.3 

-34,09 

210.00 

139.42 

23 

39  38 

2880.26 

-28.14 

87.60 

238.36 

40.50 

24 

27  38 

2280.3 

-34.08 

01 .75 

40.58 

14 

38  10 

4485,32 

-28 . 1 5 

216.65 

238.38 

40.51 

15 

52  55 

3085,3 

-34 .09 

210.80 

139.42 

23 

39  38 

2880.26 

-28.14 

87.60 

238.36 

40.50 

24 

27  30 

2280 . 3 

-34.08 

81 .75 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

2.2537 

TRA-1 .8261 

TC3-1 .5461 

BAU 

,7722 

SGT 

4J59. 5 

SGR 

1088.9 

SG3 

196.6 

ST 

2333.9 

SR 

854  .J 

SS 

926.9 

ROE 

.8025 

RRA  -.2960 

RC3  - ,4039 

FAU 

.04382 

RRT 

.9285 

RRF 

.9820 

RTF 

.9672 

CRT 

.9742 

CRS 

-.9974 

CST 

-.9870 

FOE 

1.5259 

FRA  -.7291 

FC3-1 ,0494 

BSP 

13313 

see 

4299,7 

R23 

.2041 

R13 

.9720 

LSA 

2643.8 

MSA 

21  3.4 

5SA 

4 . 4 

BOE 

2.4203 

BRA  1 .0499 

8C3  1.5979 

FSP 

-640 

SGI 

4281.7 

SG2 

392.8 

THA 

13.70 

ELI 

2470.6 

EL2 

101  .4 

alf 

19.73 

JNCH 

OATE  FEB  13  1969 

flight 

TIME 

140.00 

ARRIVAL 

CATE 

JUL 

11  1969 

HELIOCENTRIC  CONIC 


DISTANCE  428.573 


RL  147.72 

LAL 

.00 

LOL  144.12 

VL  27.433 

GAL  -3,06 

A7L  81.32  HCA  203.09 

SMA  127.09 

ECC  .17066 

INC 

8.6014 

VJ 

30.162 

RP  108.80 

LAP 

-3.39 

LOP  346,97 

VP  37.353 

GAP  5.32 

AZP  98.00 

TAL  195.16 

TAP  38,25 

RCA  105.40 

APO 

340.70 

V2 

34  .829 

RC  132.989 

GL 

49.24 

GP  -51.57 

7AL  109.20 

7AP  122.93 

ETS  308.17 

7AE  116.23 

ETE  216.70 

7AC  113.85 

ZTC 

390.06 

CLP 

-350.99 

PLANETOCENTRIC  CONIC 

C3  29.804 

VHL 

5.459 

OLA  53.13 

RAL  354.37 

RAD  6568.2 

VEL  12.295 

PTH  2.21 

VHP  6, 

.631 

OPA  -42,40 

RAP 

4 1.68 

ECC 

J .4905 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

42.96 

15 

1 10 

4421 .92 

-29.83 

211.68 

218.91 

43.76 

16  14 

52 

3821 .9 

- 

35.44 

205 .3J 

“137.04 

23 

48  56 

2846.47 

-29.82 

05.94 

238.90 

43.75 

24  36 

22 

2246.5 

- 

35.42 

79.58 

42.96 

15 

I JO 

4421.92 

-29.83 

211.60 

238.91 

43.76 

16  14 

52 

3821 .9 

- 

35.44 

205 .31 

137.04 

23 

40  56 

2846.47 

-29.82 

85.94 

238.90 

43.75 

24  36 

22 

2246.5 

- 

35.42 

79.58 

42.96 

15 

1 10 

4421 .92 

-29.83 

211.60 

238.91 

43.76 

16  14 

52 

3823  .9 

- 

35.44 

205.31 

137,04 

23 

40  56 

2846.47 

-29.02 

85.94 

238.90 

43.75 

24  36 

22 

2246.5 

- 

35.42 

79.58 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACr 

TOE  2.1218 

tra- 

•1.6614 

TC3-1 .9963 

BAU  .8179 

SGT  4261.0  SGR  1059.7  SG3  220.7 

ST  2392.3 

SR 

027.6 

SS 

952.2 

ROE  . 7709 

RRA 

-.2440 

RC3  -.4701 

FAU  .04995 

RRT  , 

.9299  RRF  . 

.9810  RTF  . 

.9629 

CRT  .9764 

CRS 

-.9983 

CST 

-.9873 

FDE  1.5471 

FRA 

-.6710 

FC3-1 .4510 

BSP  13736 

SGB  4390.8  R23  - 

.2132  RJ  3 . 

.9674 

LSA  2696.5 

MSA 

208.5 

SSA 

5.3 

BDE  2.2603 

BRA 

1.6792 

BC3  2.0 527 

FSP  -732 

SGI  4374.3  SG2  379.7  THA  13.12 

Eli  2525.7 

EL2 

3 69.4 

ALF 

18.75 

1702 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69* 


LAUNCH  date  FEB  1 3 1 969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  . 00  LOL  144.12 
RP  108.76  LAP  -3.39  LOP  350.15 
RC  135.313  OL  46.46  GP  -47.04 
planetocentric  CONIC 
C3  25.446  VHL  5.044  CLA  51.46 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
45.05  15  23  14  4368.35 

134.95  0 2 16  2821 .35 

45.05  15  23  14  4368.35 

134.95  0218  2821 .35 

45.05  15  23  14  4368.35 

134.95  0 2 18  2821 .35 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0327  TRA-1.5094  TC3-2.4524 
ROE  .6898  RRA  -.1906  RC3  -.5215 
FOE  1.5424  FRA  -.5839  FC3-1 .8486 
80E  2.1465  BRA  1 .5214  BC3  2.5073 


FLIGHT  TIME  150.00 
OISTANCE  434.510 

VL  27.394  GAL  -2.81  A7L  82.32  HCA  206.23  SMA  126.82 
VP  37.331  GAP  5.57  A 7P  96.90  TAL  193.78  TAP  40.02 
7AL  109.39  7AP  126.88  ETS  309.12  7AE  118.92  ETE  214.87 


ARRIVAL  DATE  JUL  13  1969 


ECC  .17171  INC  7.6803  VI  30.162 
RCA  105.05  APO  146.60  V2  34.837 
7AC  115.99  ETC  189.83  ClP-151.7] 


RAL  358.32  I 
INJ  LAT 
-30.96 
-30.95 
-30.96 
-30.95 
-30.96 
-30.95 

BAU  .8529 
FAU  .05433 
BSP  14023 
FSP  -797 


RAO  6568.0  VEL  12.117  PTH  2.17  VHP  6.291 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


239.79 

239.77 

239.79 

239.77 

239.79 

239.77 


16  36  2 
0 49  20 
16  36  2 
0 49  20 
16  36  2 
0 49  20 


LAUNCH  DATE  FEB  1 3 1 969 

heliocentric  CONIC 
RL  147.72  LAL  • 00  LOL  144.12 

RP  108.75  LAP  -3.37  LOP  353.32 

RC  137.625  GL  43.88  GP  -43.01 

planetocentric  conic 
C3  22.301  VHL  4.722  DlA  50.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
46.88  15  44  31  4322.57 

133.12  0 12  0 2802.56 

46.88  15  44  31  4322.57 

133.12  0 12  0 2802.56 

46.88  15  44  31  4322.57 

133.12  0 12  0 2802.56 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9667  TRA'1.3669  TC3-2. 91 31 
ROE  .6148  RRA  -.1442  RC3  -.5422 

FOE  1.5125  FRA  -.4811  FC3-2.2224 

BOE  2.0606  BRA  1.3745  BC3  2.9631 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4361.6  SGR  1005.6  SG3  239.4 

RRT  .9271  RRF  .9772  RTF  .9587 

SOB  4476.1  R23  .2189  R13  .9627 

SGI  4460.9  SG2  368.5  THA  12.15 

FLIGHT  TIME  1 52*00 


OPA  -37.72  RAP 
PO  C5T  TIM  INJ 

3768.3  -: 

2221.4 

3768.3 

2221.4 

3768.3 

2221.4 

ORBIT  OETERMINA 
ST  2453.1  SR 
CRT  .9778  CRS 
LSA  2745.6  MSA 
ELI  2572.4  El2 


4Q.28  ECC  1 .4188 
2 LAT  INJ  2 LONG 
36.26  200.46 

36.25  77.77 

36.26  200.46 

36.25  77.77 

36.26  200.46 

36.25  77.77 

TION  ACCURACY 

790 .5  S5  968 . 4 
-.9988  CST  -.9867 

204.5  SSA  6.3 
158.1  ALF  17.56 


DISTANCE  440.439 

VL  27.354  GAL  -2.55  AZL  83.12  HCA  209.38  SMA  126.56 

VP  37.310  GAP  5.82  A 7P  96.00  TAL  192.38  TAP  4J  .77 

ZAL  109.17  ZAP  130.51  ETS  309.90  7A£  121.1 0 ETE  232.83 


RAL  2.20  i 
INJ  LAT 
-31.72 
-31.70 
-31 .72 
-31 .70 
-31.72 
-31.70 

BAU  .8834 
FAU  .05725 
BSP  14326 
FSP  '846 


RAO  6567.9  VEL  11.987  PTH  2.M  VHP  6.074 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


241.00 
240.99 
241.00 
240.99 
24  j .00 
240.99 


16  56  33 
0 58  43 
16  56  33 
0 58  43 
16  56  33 
0 58  43 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4463.8  SGR  944.9  SG3  253.4 

RRT  ,9227  RRF  .9713  RTF  .9549 

SGB  4562.7  R23  .2192  RI3  .9584 

SGI  4548.7  SG2  357.5  THA  1 1.12 


ARRIVAL  OATE  JUL  15  3 969 


ECC  .17288  INC  6.8796  VI  30 . 1 62 

RCA  104.68  APO  148.44  V2  34.846 

ZAC  118.04  ETC  189.40  ClP-152.66 

CPA  -33.44  RAP  39.49  ECC  1.3670 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3722.6  -36.74  196.19 

2202.6  -36.73  76.30 

3722.6  -36.74  196.19 

2202.6  -36.73  76.30 

3722.6  -36.74  196.19 

2202.6  -36.73  76.30 

ORBIT  DETERMINATION  ACCURACY 

ST  2510.1  SR  750.6  SS  974.2 

CRT  .9791  CRS  -.9992  CST  -.9862 

LSA  2788.0  MSA  200.1  SSA  7.4 

ELI  2615.8  El2  146.6  AlF  16.37 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.72  LAP  -3.34  LCP  356.50 

RC  139.923  CL  41.47  GP  -39.44 

planetocentric  conic 
C3  19.945  VHL  4.466  CLA  48.76 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
48.48  16  5 10  4283.12 

131 .52  0 22  8 2788.37 

48.48  16  5 10  4283.12 

131.52  0 22  8 2788.37 

48.48  16  5 10  4283.12 

131 .52  0 22  8 2788.37 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9170  TRA-1.2287  TC3-3.3736 
ROE  .5532  RRA  -.1057  RC3  -.5461 

FOE  1.4641  FRA  -.3699  FC3-2.5575 

BOE  1.995 2 BRA  1 .2332  BC3  3.4J76 


FLIGHT  TIME  154.00 
OISTANCE  446.358 

VL  27.313  GAL  -2.29  AZL  83.78  HCA  212.54  SMA  126.29 
VP  37.289  GAP  6.08  A7P  95.25  TAL  190.96  TAP  43.50 
Zal  108.56  ZAP  133.83  ETS  310.57  7AE  122.84  ETE  210.75 


ARRIVAL  CATE  JUL  17  1969 


ECC  .17417  INC  6.223  2 VI  30 . 1 62 
RCA  104.30  APO  148.29  V2  34.855 
ZAC  120.01  ETC  188.90  ClP-153.72 


RAL  6.06 
INJ  LAT 
-32.22 
-32.20 
-32.22 
-32.20 
-32.22 
-32.20 

BAU  .9113 
FAU  .05892 
BSP  14618 
FSP  -879 


RAC  6567.8  VEL  11.888  PTH  2.11  VHP  5.944 


„ LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.69  LAP  -3.30  LOP  359.68 

RC  142.207  GL  39.20  GP  -36.29 

PLANETOCENTRIC  CONIC 
C3  18.133  VHL  4.258  OLA  47.67 
LNCH  A7MTH  LNCH  TIME  L-I  TJMjE 
49.90  16  25  24  4248.90 

130.10  0 32  47  2777.66 

4 9.90  16  25  24  4248.90 

130.10  0 32  47  2777.66 

49.90  16  25  24  4240.90 

130.10  0 32  47  2777.66 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8810  TRA- 1.0877  TC3-3.8241 
ROE  .5041  RRA  -.0729  RC3  -.5360 

FOE  1.4061  FRA  -.2510  FC3-2.8372 

BOE  1.9474  BRA  1.0902  BC3  3.3615 


INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
199.85  242.55  51.18  17  16  33 

82.48  242.53  51.17  1 8 36 

199.05  242.55  51. IB  17  16  33 

82.40  242.53  51 .17  1 8 36 

199.85  242.55  51  .18  17  16  33 

82.40  242.53  51.17  1 8 36 

MIO-COURSE  EXECUTION  ACOJRACy 
SGT  4565.9  SGR  885.5  SG3  263.0 

RRT  .9170  RRF  .9631  RTF  .9516 

SGB  4650.9  R23  .2140  R13  .9545 

SCI  4637.9  SO 2 347.6  THA  10.14 

FLIGHT  TIME  156.00 


OPA  -29.55  RAP 
PO  CST  TIM  INJ 
3683.1 
2188.4 
3683.1 
2188.4 
3683.1 
2188.4 

ORBIT  OETERMINA 
ST  2563.5  SR 
CRT  .9806  CRS 
LSA  2825.8  MSA 
ELI  2657.2  El2 


39.17  ECC  1 .3282 
2 LAT  INJ  2 LONG 


TION  ACCURACV 
7J2.6  SS  97 J .6 
'.9995  CST  '.9857 
195.3  SSA  8.5 
134.9  AlF  1 5,29 


DISTANCE  452.268 

VL  27.272  GAL  -2.01  AZL  84.33  HCA  215.70  SMA  126.02 

VP  37.268  GAP  6.33  AZP  94.61  TAL  189.52  TAP  45.22 

ZAL  107.61  ZAP  136.85  ETS  311.15  7AE  124.22  ETE  208,73 


ARRIVAL  CATE  JUL  19  1969 

ECC  .17558  INC  5.6674  VI  30.162 
RCA  103.90  APO  MB. 15  V2  34.865 
ZAC  122.96  ETC  188.38  ClP'254.84 


RAL  9.93 
INJ  LAT 
-32.54 
-32.53 
-32.54 
-32.53 
-32.54 
-32.53 

BAU  .9361 
FAU  .05942 
BSP  14858 
FSP  -894 


RAO  6567,' 
INJ  LONG 
196.79 
01 .73 

196.79 
01  .73 

196.79 
81  .73 

MID- 

SGT 

RRT 

SGB 

SGI 


7 VEL  11.812  PTH 
, INJ  RT  ASC  INJ 
244.42 

244.41 

244.42 

244.41 

244.42 
244.41 

'COURSE  EXECUTION 

4662.3  SGR  830.4 
.9091  RRF  .9524 

4735.7  R23  .2055 

4723.3  SG2  341.4 


2.09  VHP  5.875 
A7MTH  INJ  TIME 
3 .01  17  36  13 

3.00  1 19  4 


53.01  17  : 

53.00  1 . 

53.01  17  : 

53.00  1 

53.01  17 

53.00  1 

ACCURACV 
1 SG3  268.7 
i RTF  .9483 
I R13  .9508 

\ THA  9.25 


17  36  13 
1 19  4 
17  36  13 
1 19  4 


OPA  -26.00  RAP 
PC  CST  TIM  INJ 

3640.9 
2177.7 

3648.9 
2177.7 
3648.9 
2177.7 

ORBIT  OETERMINA 
ST  2615.4  SR 
CRT  .9823  CRS 
LSA  2862.8  MSA 
ELI  2699.5  El2 


39.21  ECC  1 .2984 
2 LAT  INJ  2 LONG 
17.10  189.19 


TION  ACCURACV 
679.0  SS  964.] 
- .9997  CST  -.9851 
190.7  SSA  9.7 
123.4  ALF  M.35 


1703 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  F£8  13  1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  JUL  Z\  1969 


HELIOCENTRIC  CCNIC 


RL 

147.72 

LAL 

.00 

LOL 

RP 

108.66 

LAP 

-3.26 

LOP 

RC 

144 .4  78 

CL 

37.05 

GP 

planetocentric  CONIC 

C3 

16.712 

VHL 

4 .088 

OLA 

144.12 
2.6  6 
-33.50 


VL  27.2-51 
VP  37.248 
7Al  106.35 


CISTANCE  4 58 . J 66 

GAL  -1.72  A7L  84.81  HCA  218.86  SMA  125.76  ECC  .177J4  INC  5.1923  VI  30.162 

GAP  6.58  A7P  94.05  TAl  188.05  TAP  46.92  RC A 103.48  APC  148.03  V2  34,875 

7AP  139.61  ETS  311.64  7AE  125.32  ETE  206.81  7 AC  123.88  ETC  187.86  Clp-155. 98 


46.71  RAL  13.84  RAO  6567.7  VCL  11.751  PTH  2.07  VHP  5.852 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

51.16 

16  45 

27 

4218.89 

-32.73 

194,07 

246.60 

54.59 

17 

55  46 

128.84 

0 43 

57 

2769.88 

'32.72 

81 .15 

246.59 

54.50 

1 

30  7 

51 .16 

16  45 

27 

4218.89 

'32.73 

194.07 

246.60 

54.59 

17 

55  46 

128.84 

0 43 

57 

2769.86 

'32.72 

81.15 

246.59 

54.58 

1 

30  7 

51 .16 

16  45 

27 

4210.89 

-52.73 

194.07 

246.60 

54.59 

17 

55  46 

128.84 

0 43 

57 

2769.88 

-32.72 

01 .15 

246.59 

54.58 

J 

30  7 

differential  corrections 

TOE  1.8483  TRA  -.9487  TC3-4.2706  0AU  .9612 
ROE  .4633  RRA  -.0470  RC3  -.5193  FAU  .05923 
FOE  1.3355  FRA  -.1364  FC3-3.0683  BSP  15182 
BOE  1.9055  BRA  .9499  0C3  4.3020  FSP  -905 


MID-CCURSe  EXECUTION  ACCURACV 
SCT  4760.5  SGR  701.8  SG3  271.5 


RRT  .9004  RRF 
SG6  4824.3  R23 
SGI  4812.6  SG2 


.9393  RTF 
.1916  R13 
336.4  THA 


.9458 
.94  79 
8.45 


OPA  -22.77  RAP 
PO  CST  TIM  INJ 

3618.9 

2169.9 

3618.9 

2169.9 

3618.9 

2169.9 
ORBIT  DETERMINA 
ST  2657.1  SR 
CRT  .9843  CRS 
ISA  2889.2  MSA 
ELI  2733.2  EL2 


39.55  ECC  1 .2750 
2 LAT  INJ  2 LONG 
186.31 


37.10 

37.09 

37.10 

37.09 

37.10 
37.09 


73.39 

186.31 

73.39 

186.31 

73.39 


TION  ACCURACV 
650.1  SS  948. J 
.9998  CST  -.9845 
185.4  5SA  11  .0 
J 1 1 .6  ALF  13.56 


LAUNCH  DATE  FEB  13  1969 


FLIGHT  TIME  160.00 


ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  464.053 


RL  147.72 

LAL 

.00 

LOL  144,12 

VL  27.190 

GAL  -1.43 

AZL  65.22 

HCA  222.03 

SMA 

125.49 

ECC  .17883 

INC  4.7780 

VI 

30.  J62 

RP  108.63 

LAP 

-3,20 

LOP  6.05 

VP  37.227 

GAP  6.84 

A7P  93,55 

TAL  106.57 

TAP 

40.60 

RCA  103.05 

APO  147.93 

V2 

34 .805 

RC  146.734  CL  34.99 

planetocentric  conic 

GP  -31 .05 

ZAL  104.79 

ZAP  142.12 

ETS  312.05 

ZAC  126.19 

ete 

205.04 

ZAC  125.81 

ETC  187.38 

CLP 

-157.12 

C3  15.505 

WL 

3.940 

OLA  45.05 

RAL  17.02 

RAO  6567.6 

VEL  11,703 

PTH  2.06 

VHP 

5.863 

OPA  -19.01 

RAP  40.13 

ECC 

1 .2565 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

52.30 

17 

5 26 

4192.53 

'32.81 

191.66 

249.09 

55.97 

10 

15  19 

3592.5 

-37.02 

183.77 

127.70 

0 

55  42 

2764.47 

-32.00 

80.71 

249.08 

55.96 

1 

41  47 

2164 .5 

-37.01 

72.83 

52.30 

17 

5 26 

4192.53 

-32.81 

191.66 

249.09 

55.97 

10 

15  19 

3592.5 

-37.02 

183.77 

127.70 

0 

55  42 

2764 .47 

-32.80 

80.71 

249.08 

55.96 

1 

4J  47 

2164.5 

'37.01 

72.83 

52.30 

27 

5 26 

4192.53 

-32.81 

191.66 

249.09 

55.97 

10 

15  19 

3592.5 

-37.02 

183.77 

127.70 

0 

55  42 

2764,47 

-32.00 

80.71 

249.06 

55.96 

1 

41  47 

2164.5 

-37.01 

72.83 

differential  corrections 
toe  1.8212  TRA  -.8050  TC3-4.6996  BAU 
ROE  .4307  RRA  - .0254  RC3  -.497J  FAU 
FOE  1.2607  FRA  -.0237  FC3-3.2424  BSP 
BOE  1.8715  BRA  .8054  BC3  4.7258  FSP 


LAUNCH  DATE  FEB  13  1969 


MJO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


.9847 

SGT 

4054.0 

SGR 

740.0 

SG3 

271  .9 

ST 

2693.0 

SR 

625.4 

SS 

927.8 

,05037 

RRT 

.8900 

RRF 

.9237  RTF 

.9437 

CRT 

.9865 

CRS 

-.9996 

CST 

-.9839 

15409 

SGB 

4 910.9 

R23 

.1750 

R13 

.9454 

LSA 

2910.6 

MSA 

180.0 

S5A 

12.3 

-907 

SGI 

4099.5 

SG2 

334.3 

THA 

7.76 

Eli 

2762.9 

EL2 

99.6 

AlF 

12.92 

flight 

TIME 

162.00 

ARRIVAL 

CA  T£ 

JUL 

25  1969 

HELIOCENTRIC  CONIC 


DISTANCE  469.928 


RL  147.72 

LAL 

.00 

LOL  U4.12 

VL  27.140 

GAL  -1,12 

A7L  05.59 

HCA 

225.20 

SMA 

125 

.22 

ECC  .18067 

INC  4.41J4 

VJ  30.162 

RP  108.59 

LAP 

-3.13 

LOP  9.23 

VP  37.207 

GAP  7.10 

AZP  93.11 

TAL 

185.07 

TAP 

50 

.27 

RCA  102.60 

APO  147.05 

V2  34.897 

RC  140.977  GL  33.00 

PLANETOCENTRIC  CONIC 

CP  '28.87 

ZAl  102.97 

ZAP  144.42 

ETS  312.36 

7AE 

126.07 

ETE 

203 

.40 

ZAC  127.75 

ETC  186.92 

CLP-250.24 

C3  14.691 

VHL 

3.833 

CLA  45.06 

RAL  21.89 

RAC  6567.6 

VEL  11.665 

PTH 

2.05 

VHP 

5.903 

CPA  -17.11 

RAP  40,92 

ECC  J .2418 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.35 

17 

25  35 

4169.11 

-32.81 

189.40 

251 .86 

57.18 

18 

35 

4 

3569.1 

-36.87 

181  .49 

126.65 

1 

7 59 

2761 .39 

-32.80 

80.42 

251  .85 

57.17 

1 

54 

0 

2161  .4 

-36,86 

72.44 

53.35 

17 

25  35 

4169.13 

-32.81 

109.40 

251.06 

57.10 

18 

35 

4 

3569.1 

-36.07 

181 .49 

126.65 

1 

7 59 

2761  .39 

-32.80 

00.42 

251  .85 

57.17 

1 

54 

0 

2161  .4 

-36.86 

72.44 

53.35 

17 

25  35 

4169711 

-32.81 

109.40 

251  ,06 

577T0 

18 

35 

4 

3569.1 

-36.87 

181 .49 

126.65 

I 

7 59 

2761 .39 

-32.80 

00.42 

251  ,85 

57.17 

J 

54 

0 

2161  .4 

-36.86 

72.4  4 

DIFFERENTIAL  CORRECTIONS 


MI 0- COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE  1 .7959 

TRA  -.6571 

TC3-5 , 1065 

BAU  1.0072 

SGT  4946,2  SGR 

704.6  SG3  270.3 

ST  2719.4 

SR 

604  .0 

SS 

902.9 

ROE  .4045 

RRA  -.0073 

RC3  -.4713 

FAU  .05700 

RRT 

,0770  RRF 

.9058  RTF 

.9421 

CRT  .9890 

CRS 

-.9990 

CST 

-.9831 

FOE  1.1827 

FRA  .0843 

FC3-3.3592 

BSP  15779 

SGB  4996.1  R23 

.1565  RJ  3 

.94  34 

LSA  2923.2 

MSA 

1 74  .6 

SSA 

13.7 

BOE  1.8409 

BRA  .6571 

BC3  5,1282 

FSP  -900 

SGI  4984.9  SG2 

334.9  THA 

7.16 

ELI  2784.5 

EL2 

07.4 

ALF 

12.4? 

LAUNCH  DATE  FEB  1 3 1 969 

FLIGHT  time  164.00 

ARRIVAL 

CATE 

JUL 

27  1969 

HELIOCENTRIC  CONIC 

DISTANCE  475, 

709 

RL  147.72 

LAL  .00 

LOL  144.32 

VL  27.107 

GAL  -.79 

AZL  85.92 

HCA  228.37 

SMA 

124.96 

ECC  .18267 

INC 

4 .0829 

vi 

30.162 

RP  108.56 

LAP  -3.05 

LOP  12,42 

VP  37.100 

GAP  7,36 

AZP  92.71 

TAL  103.56 

TAP 

51  .93 

RCA  102.33 

APO 

347.78 

V2 

34 . 908 

RC  151 .204 

GL  31 .07 

GP  -26.94 

ZAL  100.90 

ZAP  146,53 

ETS  312.57 

ZAE  127.42 

ETE 

201 .92 

ZAC  129.71 

ETC 

386.49 

CLP 

-159,35 

planetocentric  conic 

C3  13.987 

VHL  3.740 

OLA  44.32 

RAL  26.04 

RAO  6567.6 

VEL  11.635 

PTH  2.04 

VHP 

5.964 

OPA  -14.62 

RAP 

41  .89 

ECC 

J .2302 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

54.36 

J7  46  2 

4140.08 

-32.72 

107.49 

254.91 

58.26 

18 

55  10 

3548.1 

- 

36.65 

179.42 

125.64 

1 20  40 

2760.69 

'32.71 

80.29 

254.90 

50.25 

2 

6 41 

2160.7 

- 

36.64 

72.23 

54.36 

17  46  2 

4140.00 

-32.72 

307.49 

254. 9J 

58.26 

10 

55  10 

3540.1 

- 

36.65 

179.42 

125.64 

1 20  40 

2760.69 

'32.7J 

80.29 

254.90 

58.25 

2 

6 41 

2160.7 

- 

36.64 

72.23 

54.36 

17  46  2 

4140.08 

-32.72 

107.49 

254.91 

58.26 

10 

55  10 

3540,1 

- 

36.65 

1 79.42 

125.64 

1 20  40 

2760.69 

'32.71 

00.29 

254.90 

58.25 

2 

6 41 

2160.7 

- 

36.64 

72.23 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7723  TRA  -.4 999  TC3-5.4777  BAU  1 .0276 

ROE  .3839  RRA  .0089  RC3  -.4431  FAU  .05522 

FOE  1.1045  FRA  .1099  FC3-3.4177  BSP  16028 

BOE  1.8135  BRA  .5000  BC3  5.4956  FSP  -807 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  5030.5  SGR  675.4  SG3  267.2 

RRT  .0638  RRF  .8059  RTF  .9406 

SG6  5075.6  R23  .1383  R13  .9417 

SGI  5064.3  SG2  338.1  THA  6.65 


ORBIT  DETERMINATION  ACCURACY 
ST  2737.0  SR  588.3  SS  875.1 

CRT  .9915  CRS  -.9977  CST  -.9821 

LSA  2928.1  MSA  169.6  SS  A 15.2 

ELI  2790.5  EL2  74.8  AlF  12.04 


1704 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

55.36 

18 

6 

53 

4129.04 

-32.54 

185.64 

124.64 

1 

33 

41 

2 762.43 

-32.53 

80.32 

55.36 

18 

6 

53 

4129.04 

-32.54 

105.64 

124.64 

1 

33 

41 

2762.43 

-32.53 

80.32 

55.36 

18 

6 

53 

4129.04 

-32.54 

185.64 

124 .64 

1 

33 

41 

2762.43 

-32.53 

80.32 

flight  TIME  166. 00 
DISTANCE  481.636 

VL  37.065  CAL  -.46  A7l  86.31  MCA  231.55  SMA  124.69 

VP  37.169  GAP  7.63  A7P  92 . 36  TAL  182.03  TAP  53.58 

7Al  98.60  ZAP  148.47  ETS  312-68  7AE  127.86  ETE  200.58 

2.03  VHP  6.043 
A7MTH  INJ  time 
258.21  59.23  19  15  42 

258.20  59.21  2 19  44 

258.21  59.23  19  15  42 

258.20  59.21  2 19  44 

258.21  59.23  19  15  42 

258.20  59.21  2 19  44 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  J44.J2 

RP  108.52  LAP  -2.96  LOP  15.61 

RC  153. 416  CL  29.16  CP  -25.23 

planetocentric  CONIC  _ . 

C3  13.444  VHL  3.667  CLA  43.59  RAL  30.29  RAD  6567.5  VEL  11.612  PTH 

- ' INJ  RT  A$C  INJ 


differential  corrections  HJO 

TOE  1.7429  TRA  - .3396  TC3-5.8184  BAU  1 .0484  SOT 

ROE  .3672  RRA  .0225  RC3  -.4157  FAU  .05326  RRT 

FOE  1.0233  FRA  .2864  FC3-3.4295  BSP  16354  S08 

BCE  1.7811  BRA  .3404  BC3  5.8332  FSP  '877  SCI 


LAUNCH  DATE  FEB  13  1969 


-COURSE  EXECUTION  ACCURACY 

5114.6  SCR  651 .6  SC3  263.0 
.8486  RRF  .8644  RTF  .9400 

5156.0  R23  .1193  R13  .94 09 

5144.6  SC2  342.7  THA  6.20 

FlICHT  TIME  168.00 


ARRIVAL  CATE  JUL  29  1969 


ECC  .18483  INC  3.7850  VJ  30.162 

RCA  101.64  APO  147.74  V2  34.920 

ZAC  131-69  ETC  186.09  ClP-160.44 

DPA  '12-32  RAP  43.02  ECC  1.2213 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3529.0  -36.35  177.52 

2162.4  -36.34  7^.20 

3529.0  -36.35  177.52 

2162.4  -36.34  72.20 

3529.0  -36.35  177.52 

2162.4  -36.34  72.20 

ORBIT  DETERMINATION  ACCURACY 
ST  2735.3  SR  574 . 1 SS  841.5 

CRT  .9939  CRS  -.9955  CST  -.9809 

LSA  2914.2  MSA  164.6  SS A 16.7 

ELI  2794.2  El2  61.8  ALF  31.79 

ARRIVAL  DATE  JUL  31  1969 


HELIOCENTRIC  CCNIC 
RL  147.72  LAL 


RP  108.48  LAP  -2.87  LOP 
RC  155.612  CL  27.28  CP 
planetocentric  conic 

3.612  OLA 


DISTANCE  487.469 

.00  LOL  144.12  VL  27.024  GAL  -.11  A7L  86.49  MCA  234.73  SMA  124.43  ECC  .18718  INC  3.5121  Vi  30 • 162 

VP  37.150  CAP  7.91  A7P  92.03  TAL  180.48  TAP  55.21  RCA  101. 14  APO  147.72  V2  34.932 

7AL  96.10  ZAP  150.26  ETS  312.67  7AE  128.20  ETE  199.37  7 AC  133.70  ETC  185.70  ClP-163.53 


18.80 

-23.71 


42.86  RAL  34.61 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

56.38 

18  28 

16 

4111.40 

'32.27 

103.88 

123.62 

I 46 

50 

2766.94 

'32.26 

80.53 

56.38 

18  28 

16 

4111  .40 

-32.27 

183.88 

123.62 

1 46 

50 

2766.94 

-32.26 

80.53 

56.38 

18  28 

16 

4111  .48 

-32.27 

103.88 

123.62 

1 46 

50 

2766.94 

-32.26 

80.53 

RAO  6567.5  VEL  11.594 
INJ  RT  ASC 
261.74 

261.73 

261.74 

261 .73 

261.74 
261 .73 


2.03  VHP  6.139  DPA  '10.19  RAP  44.27  ECC  1.2147 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.11 

19  36  47 

3511  .5 

-35.97 

175.73 

60.10 

2 32  57 

2166.9 

-35.96 

72.38 

60.11 

19  36  47 

3511  .5 

-35.97 

175.73 

60.10 

2 32  ‘57 

2166.9 

-35.96 

72.38 

60.11 

19  36  47 

3511.5 

-35.97 

175.73 

60.10 

2 32  57 

2166.9 

-35.96 

72.38 

differential  corrections 
TOE  1.6984  TRA  -.1803  TC3-6.1425  BAU  1.0735 

ROE  .3512  RRA  .0331  RC3  -.3970  FAU  .05 I 73 

FOE  .9280  FRA  .3685  FC3-3.4326  BSP  16878 

BDE  1.7343  BRA  .1833  8C3  6.1553  FSP  -885 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5205.7  SCR  630.6  SC 3 258.5 

RRT  .8363  RRF  .8418  RTF  .94J! 

SC0  5243.7  R23  .0936  R13  .9417 

SCI  5232.4  SC2  344.0  THA  5.81 


ORBIT  DETERMINATION  ACCURACY 
ST  2700.0  SR  557.5  SS  792.1 

CRT  .9961  CRS  -.9919  CST  -.9792 

L5A  2864,0  MSA  358.6  SSA  18.3 

ELI  2756.5  El2  48.3  AlF  11 .63 


LAUNCH  CATE  FEB  1 3 1969 


FLIGHT  TIME  170.00 


ARRIVAL  DATE  AUG  2 1969 


HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.45  LAP  -2.76  LOP  21.99 

RC  157.792  GL  25.42  CP 

planetocentric  conic 
C3  12.779  VHL  3.575  ClA 


CISTANCE  493.286  _ 

VL  26.982  CAL  .25  A7l  86. 74  HCA  237.91  SMA  124.17  ECC  .18971  INC  3.2597  VI  30.162 

VP  37.1  32  CAP  8.19  A7P  91.73  TAL  178.93  TAP  56.84  RCA  100.61.  APO  147.72  V?  54.94  5 

-22.35  7Al  93.42  7AP  151.92  ETS  312.54  7AE  128.49  ETE  198.28  7AC  135.73  ETC  185.34  ClP-162.55 


42.09  RAL  39.01 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.45 

18 

50  15 

4094 . 98 

-31.90 

122.55 

1 

59  56 

2774 .56 

-31 .89 

57.45 

18 

50  15 

4094 .98 

-31 .90 

122.55 

1 

59  56 

2774.56 

-31 .89 

57.45 

18 

50  15 

4094.98 

-31 .90 

122.55 

1 

59  56 

2774 .56 

-31 .89 

DIFFERENTIAL  CORRECTIONS 
TDE  1.6709  TRA  .13081  TC3-6.3454 


ROE  .3441  RRA 
FOE  .8626  FRA 
BOE  1 . 7060  BRA 


.0477  RC3  -.3606 
.4687  FC3-3.30J9 
.0484  BC3  6.3557 


BAU  1.0858 
FAU  .04874 
BSP  16818 
FSP  -831 


RAO  6567.5  VEL  11.583  PTH  2.03  VHP  6.248 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
182.18  265.48  60.93  19  58  30 

80.96  265.47  60.92  2 46  11 

182.18  265.48  60.93  19  58  30 

80.96  265.47  60.92  2 46  11 

182.18  265.48  60.93  19  58  30 

80.96  265.4  7 60.92  2 4 6 H 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5268.2  SCR  617.4SG3  252.0 

RRT  .8142  RRF  .5192  RTF  .9390 

SGB  5304,3  R23  .0882  R13  .9396 

SCI  5292.3  SG2  356.8  THA  5.48 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144. J2 
RP  108. 4J  LAP  -2.65  LOP  25.18 
RC  159.953  GL  23.56  CP  -21.14 
PLANETOCENTRIC  CONIC 
C3  12.638  VHL  3.555  OLA  41.29 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
58.60  19  12  53  4079.07 

121.40  2 12  44  2785.73 

58.60  19  12  53  4079 .07 

121 .40  2 12  44  2785.73 

58.60  19  12  53  4079.07 

121 .40  2 12  44  2785.73 

differential  corrections 

TOE  1.6210  TRA  .1934  TC3-6.5264 
ROE  .3358  RRA  .0594  RC3  -.3362 
FOE  .7799  FRA  .5507  FC3-3.1832 
BOE  1.6554  BRA  .2023  BC3  6.5350 


VL  26.941 
VP  37.113 
7Al  90.58 

RAL  43.45 
INJ  LAT 
-31 .42 
-31.41 
-31 .42 
-31.41 
-31.42 
-31  .41 

BAU  1.1042 
FAU  .04647 
BSP  17081 
FSP  -811 


FLIGHT  TIME  172.00 
DISTANCE  499.087 

GAL  .63  A7L  86.98  HCA  241.10  SMA  123.91 

GAP  8.48  A7P  91.46  TAL  177.36  TAP  58.46 

ZAP  153.47  ETS  312-29  7AE  128.72  ETE  197.31 

RAO  6567.5  VEL  11.577  PTH  2.02  VHP  6.369 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
180.49  269.39  61.70  20  20  52 

81.62  269.38  61 .69  25910 

180.49  269.39  61.70  202052 

81.62  269.38  61.69  25910 

180.49  269.39  61.70  20  20  52 

81.62  269.38  61.69  2 59  10 

MIO-COURSE  EXECUTION  ACCURACY 

SOT  5341.3  SCR  605.2  SC3  245.9 

RRT  .7969  RRF  .7966  RTF  .9392 

SGB  5375.5  R23  .0737  R13  .9397 

SCI  5363.2  SC2  364.1  THA  5.18 


OPA  -8.21  RAP  45.64  ECC  1 .2103 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3495.0  -35.50  174.00 

21 74 .6  -35.49  72.70 

3495.0  -35.50  174.00 

2174.6  -35.49  72.78 

3495.0  -35.50  174.00 

2174.6  -35.49  72.78 

ORBIT  DETERMINATION  ACCURACY 
ST  2681 .6  SR  552.4  S5  765.3 

CRT  .9979  CRS  -.9866  CST  -.9772 

LSA  2838,4  MSA  J57.9  SSA  19.8 

ELI  2737.7  EL2  35.3  ALF  11 .62 

ARRIVAL  OATE  AUG  4 1969 


ECC  .19245  INC  3.0241  VI  30.162 
RCA  100.06  APO  147.76  V2  34.957 
7AC  137.79  ETC  184.98  ClP-163.58 

OPA  -6.37  RAP  47.11  ECC  1.2080 


PC  CST  TIM 
3479.1 

2185.7 
3479.1 

2185.7 
3479.1 
2185.7 


INJ  2 LAT  INJ  2 LONG 


-34.93  172.33 

-34.92  73.44 

-34.93  172.31 

-34.92  73.44 

-34.93  172.31 

-34.92  73.44 

ORBIT  DETERMINATION  ACCURACY 
ST  2619,2  SR  542.5  SS  719.6 

CRT  .9989  CRS  -.9785  CST  -.9744 

LSA  2765.5  MSA  156.4  SSA  21.2 

ELI  2674.7  EL2  74.5  ALF  11 .69 
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LAUNCH  CATE  FEB  13  1969  FLIGHT  TIME  174.00  ARRIVAL  CATE  AUG  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  504 ,869 

147.7 Z IAL  .00  LOL  144. 12  VL  26 .899  .GAL  1 .02  A7l  87.20  MCA  244.28  5MA  123.65  ECC  .1954J  INC  2.8023  VI  30.162 

«P  108.37  LAP  -2.52  LOP  28.37  VP  37.096  GAP  8.77  A7P  91.22  TAL  1 75.79  TAP  60.08  RCA  99.49  APO  147.81  V2  34.970 

PC  162.097  GL  21.72  CP  -20.04  7dL  87.62  7AP  1 54. 93  ETS  311.90  7AE  128.91  ETE  196.43  7AC  1 39.87  ETC  184.63  CLP-J64.58 

planetocentric  CONIC 

C3  12.621  VHL  3.553  ClA  40. A2  RAl  47.91  RAC  6567.5  VEL  1 1.576  PTH  2.02  VHP  6.503  CPA  -4.65  PAP  48.68  ECC  1 .2077 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  PT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  T J M JNJ  2 LAT  INJ  2 LONG 

59.86  19  36  13  4063.30  -30.82  178.76  273.45  62.44  20  43  57  3463.3  -34.24  170.60 

120.14  2 24  57  2000.93  -30.81  82.55  273.45  62.42  3 11  38  2200.9  -34.23  74.39 

59.86  19  36  13  4063.30  -30.82  1 78 . 76  273.45  62.44  20  43  57  3463.3  -34.24  170.60 

120.14  2 24  57  2800.93  -30.81  82.55  273.45  62.42  3 1 1 38  2200.9  -34.23  74.39 

59.86  19  36  13  4063 . 30  -30.82  170.76  273.45  62.44  20  43  57  3463.3  -34.24  170.60 

120.14  2 24  57  2800.9 3 -30.81  82.55  273.45  62.42  3 11  38  2200.9  -34.23  74.39 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORB  I T DETERMINATION  ACCURACY 

TDE  1.5655  TRA  .3097  TC3-6.6302  8AU  1.1200  SGT  5400.2  SGR  596.0  SG3  239.2  ST  2540.9  SR  534.3  SS  674  8 

ROE  .3301  RRA  .0710  RC3  -.3119  FAU  .04408  RRT  .7795  RRF  .7748  RTF  .9400  CRT  .9990  CR5  -.9669  CST  -.9710 

FOE  .7012  FRA  .6283  FC3-3. 0238  BSP  17277  SG0  54  41 .0  R23  .0616  R13  .9403  ISA  2678 .0  MSA  156.9  SSA  22.5 

BOE  1.5999  BRA  .3961  8C3  6.6375  F$P  -707  SGI  5420.3  SG2  371.9  THA  4.93  ELI  2596.4  El2  23.6  AlF  11.87 

LAUNCH  DATE  F£B  13  1969  FLIGHT  TIME  176.00  ARRIVAL  CATE  AUG  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  510.631 

RL  147.72  LAL  .00  LOL  144.12  VL  26.858  GAL  1.43  A7L  07.41  HCA  247.47  SMA  123.40  ECC  .19060  INC  2.5921  V]  30.162 

RP  108.33  LAP  -2.39  LOP  31.57  VP  37.070  GAP  9.00  A7F  90.99  TAL  174.21  TAP  61.69  RCA  98.89  APO  247.90  V2  34.983 

RC  164.221  CL  19.90  GP  -19.06  7Al  84.55  ZAP  156.25  ETS  311.30  7AE  129.07  ETE  195.65  7AC  141.98  ETC  104.27  ClP-165.56 

PLANETOCENTRJC  CONIC 

C3  12.729  VHL  3.560  DlA  39.49  RAL  52.35  RAO  6567.5  VEL  11.581  PTH  2.03  VHP  6.640  CPA  -3.03  RAP  50.33  ECC  1.2095 

LNCH  A7MTH  LNCH  TIME  L-I  TJME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

61.24  20  0 17  4d4?;i9  -30.11  176.98  277.63  63. J4  21  744  3447.2  -33.45  168,84 

118.76  2 36  19  2820.67  -30.10  83.80  277.63  63.13  3 23  20  2220.7  -33.44  75.66 

61.24  20  0 17  4047.19  -30.11  176.98  277.63  63.14  21  744  3447.2  -33.45  168.84 

110.76  2 36  19  2820.67  -30.10  83.80  277,63  63.13  3 23  20  2220,7  -33.44  75.66 

61.24  20  0 17  4047.19  -30.11  176.96  277.63  63.14  21  744  3447.2  -33.45  168.84 

118.76  2 36  1 9 2820.67  - 30.10  83.80  277.63  63.13  3 2 3 20  2220.7  - 33.4  4 75.66 

DIFFERENTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  1.4963  TRA  .5926  TC3-6.67O0  BAU  1.1363  SGT  5472.9  SGR  588.0  SG3  232,2  ST  2435,5  SR  525.5  5S  626  3 

ROE  .3256  RRA  .0825  RC3  -.2899  FAU  .04177  RRT  .7623  RRf  .7535  RTF  .9410  CRT  .9974  CRS  -.9500  CST  -.9665 

FOE  .6210  FRA  .6996  FC3-2.041O  BSP  1 7556  SGB  5504.4  R2 3 .0507  Rl  3 .9413  L5A  2563.9  MSA  160.2  SSA  23.5 

BOE  1.5313  BRA  .5983  BC3  6.6771  FSP  -770  SGI  5491,3  SG2  379.3  THA  4.7 0 ELI  2491.2  EL2  36.9  AlF  12.15 


LAUNCH  CATE  FEB  1 3 5 969  FLIGHT  TIME  170.00  ARRIVAL  CATE  AUG  10  1 969 

HEl IOCENTRIC  CONIC  DISTANCE  516.37? 

RL  147.72  LAL  .00  LOL  J44.J?  VL  26 . 8 1 7 GAL  1.86  A7l  87.61  HCA  250.67  SMA  123.15  ECC  .20205  INC  2.3931  VI  30.162 

RP  108.29  LAP  -2.26  GOP  34.77  VP  37.061  GAP  9.40  A7P  90,79  TAL  172.63  TAP  63.30  RCA  98.26  APO  148.03  V2  34.996 

RC  166.326  GL  18.09  GP  -I~8\J0  7Al  81.41  ZAP  157.51  ETS  Jl0.7l  7AE  1 29.20  ETE  194.94  ZAC  J44.12  ETC  103.90  ClP-166.53 

planetocentric  CONIC 

C3  12.965  VHL  3.601  CLA  30.49  RAl  56.74  RAD  6567.5  VEL  I J .591  PTH  2.03  VHP  6.804  OPA  -J.52  RAP  52.06  ECC  1.2134 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TJM  INJ  2 LAT  INJ  2 LONG 
62-77  20  25  6 4030.26  -29.29  175.09  281.90  63.83  21  32  16  34  30.3  -32.54  166.99 

117.23  2 46  33  2845.52  -29.27  85.40  281.89  63.81  3 33  58  2245.5  -32*53  77.30 

62.77  2025  6 4030.26  -29.29  375.09  281.90  63.83  21  3216  3430.3  -32.54  166,99 

117.23  24633  2845.52  -29.27  85.40  281.89  63.01  33358  2245.5  * -32,53  77.30 

62.77  20  2 56  4030.26  '29.29  175.09  281.90  63.83  21  32  16  3430.3  -32.54  166,99 

117.23  2 46  33  2845.52  -29.27  85.40  281.89  63.81  3 33  58  2245.5  -32.53  77.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA TION  ACCURACY 

TDE  1,4164  TRA  .0066  TC3-6.6357  BAU  1.1511  SGT  5532.1  SGR  581.1  SG3  225.0  ST  2311.3  SR  516.4  SS  577.5 

RCE  .3225  RRA  .0945  RC3  -.2689  FAU  .03947  RRT  .7456  RRF  .7332  RTF  .9421  CRT  ,9934  CRS  -.9256  CST  -.9605 

FOE  .5416  FRA  .7675  FC3-2.6355  BSP  17702  SGB  5562.6  R23  .0411  R13  .9424  L5A  2431  .0  MSA  167.6  SSA  24.0 

BOE  1.4526  BRA  ,0121  6C3  6.6412  FSP  -749  501  5549.1  5G2  306.1  THA  4.50  ELI  2367.6  EL?  57.8  ALF  12.52 

LAUNCH  DATE  FEB  13  1969  FLIGHT  TIME  180.00  ARRIVAL  CATE  AUG  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  5 22.089 

RL  147.72  LAL  ,00  LOL  144.12  VL  26.776  GAL  2.30  A7L  07.00  HCA  253.86  SMA  122.90  ECC  .20570  INC  2.2  970  V]  30.162 

RP  108.24  LAP  -2.11  LOP  37.97  VP  37.044  GAP  9.73  A7P  90.61  tAL  1 71 ,04  TAP  64.90  RCA  97 .61  APO  3 40.19  V2  35,010 

RC  168.410  GL  16.32  GP  -17.37  7AL  70.23  ZAP  150.69  ETS  309.07  7AE  129.32  ETE  194.30  ZAC  246.27  ETC  283.51  ClP-167.47 

Planetocentric  ccnic 


C3  13.338 

VHl 

3.652 

OLA  37.42 

RAL  61 .05 

RAO  6567,5  VEL  11.607  PTH  2.03 

VHP  6.971 

OPA  -.10 

RAP  53.85 

ECC 

1 . 2195 

LNCH  A7WTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.45 

20 

50  43 

4on  *90 

-28.35 

173,06  286,21 

64.49 

21  57 

35 

3411  .9 

-31 .53 

165 .01 

115.55 

2 

55  18 

2876. W 

-20.34 

07,39  286.21 

64,47 

3 43 

14 

2276.1 

-31 .52 

79.34 

64  .45 

20 

50  43 

4 on. so 

-28.35 

173.06  286.21 

64.49 

21  57 

35 

3411  .9 

-31 .53 

165.01 

115.55 

2 

55  18 

2076.10 

-28.34 

07.39  286.21 

64.47 

3 43 

14 

2276.1 

-31  .52 

79.34 

64.4  5 

20 

50  43 

4011.90 

-28 . 35 

173.06  206.21 

64.49 

21  57 

35 

34 11.9 

-31 .53 

165.01 

115.55 

2 

55  18 

2676.10 

-28.34 

87.39  286.21 

64  .47 

3 43 

14 

2276 . 1 

-31.52 

79.34 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  1.3259 

TRA 

1.0307 

TC3-6.5300 

BAU  1.1652 

SGT  5507,6  SGR 

575.2  SG3  ; 

217,6 

ST  2172.7 

SR  507.1 

SS 

531  .0 

ROE  .3207 

RRA 

.1069 

RC3  -.2492 

FAU  .03722 

RRT  . 7295  RRF 

.7143  RTF 

.9434 

CRT  .9057 

CRS  -.8909 

CST 

-.9528 

FOE  .4647 

FRA 

.8317 

FC3-2.4157 

BSP  18007 

SGB  5617.1  R23 

.0332  Rl 3 

.9436 

LSA  2286.2 

MSA  179.8 

SSA 

24.J 

BOE  1.364J 

BRA 

1.0362 

BC3  6.5340 

FSP  -720 

SGI  5603.4  SG2 

392.3  THA 

4.32 

ELI  2229.5 

EL2  83.3 

ALF 

12.98 

2 706 


J PL  TM  33-99 


EARTH_ VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


launch  cate  FEB  13  1969 


FLIGHT  TIME  182.00 


ARRIVAL  CATE  AUG  14  1969 


heliocentric  CONIC 

RL  147.72  LAL  .00  tOt  144.12 

RP  108.20  LAP  -1.96  LOP  41.17 

RC  170.474  GL  14.50  CP  -16.65 

planctocentric  CONIC 
C3  13.855  VHL  3.722  DLA  36.28  RAL 


DISTANCE  527.700 

VL  26.736  GAL  2.77  A7l  87.99  HCA  257.06  SMA  122.65  ECC  .20980  INC  2.0104  V]  30.162 

VP  37.027  CAP  10.07  A7P  90.45  TAl  169.45  TAP  66.51  RCA  96.92  APO  1 48 . 38  V2  35.023 

7AL  75.04  7AP  159.80  ETS  300.87  7AE  129.42  ETE  193.73  7AC  148.44  ETC  183.09  ClP-168.41 


65.24  RAD  6567. 


DPA  1.24  RAP  55.71  ECC  1.2280 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

66.30 

21 

17  12 

3991  .45 

-27.31 

170.86 

113.70 

3 

2 16 

2913.16 

-27.30 

89.84 

66.30 

21 

17  12 

3991 .45 

-27.31 

170.86 

113.70 

3 

2 16 

2913.16 

-27.30 

89.04 

66.30 

21 

17  12 

3991  .45 

-27.31 

170.86 

113.70 

3 

2 16 

2913.16 

-27.30 

89.84 

differential  corrections 
toe  1.2289  TRA  1 .2704  TC3-6.3446 

ROE  .3205  RRA  .1205  RC3  -.2280 

FOE  .3930  FRA  .8961  FC3-2.1700 

BCE  1.2701  BRA  1 .2761  BC3  6.3407 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.16  LAP  -1.80  LOP  44.37 

RC  172.518  GL  12.89  GP  -15.99 


60.34 
111.66 

68.34 

111.66 

60.34 

111.66 

DIFFERENT! 

TOE  1.1105  TRA  1.5170  TC3-6.1094 
ROE  .3209  RRA  .1342  RC3  -.2106 
FOE  .3213  FRA  .9552  FC3-1 .9401 
0OE  1.1636  BRA  1.5230  0C3  6.1130 


0AU  1.1759 
FAU  .03487 
BSP  18137 
FSP  -702 


290.56 

290.55 

290.56 

290.55 

290.56 
290.55 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  5636.6  SGR  570.4  SG3  210.3 
RRT 
SG0 
SGI 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.13 

22  23  43 

3391  .5 

-30.42 

162.86 

65.11 

3 50  49 

2313.2 

-30.41 

01  .84 

65.13 

22  23  43 

3391  .5 

-30.42 

162.06 

65.11 

3 50  49 

2313.2 

-30.4J 

01  .84 

65.13 

22  23  43 

3391  .5 

-30.42 

162.06 

65.11 

3 50  49 

2313.2 

-30.41 

81  .04 

.7141  RftF  .6975  RTF  .9443 

5665.4  R23  .0282  R13  .9445 

5651 .4  SG2  398.3  THA  4.15 


ORBIT  DETERMINA 
ST  2031  .8  SR 
CRT  .9724  CRS 
LSA  2139.6  MSA 
ELI  2088.9  El2 


TION  ACCURACY 
498.2  SS  491 .1 
-.8437  CST  '.9441 
197.6  SSA  23.6 
M3. 2 AlF  13.45 


VL 

VP 

7AL 


FLIGHT  time  104.00 
DISTANCE  533.442 

26.695  GAL  3.26  A7L  00.17  HCA  260.26  SMA  122.41 

37.011  CAP  10.43  A 7P  90.31  TAL  167.06  TAP  60.12 

71.07  ZAP  160.85  ETS  307.69  ZAt  129.51  ETE  193.21 


ARRIVAL  DATE  AUG  16  1969 


ECC  .2M15  INC  1.8277  VI  30.162 
RCA  96.39  APO  148.62  V2  35.036 
ZAC  150.63  ETC  182.62  ClP-169.33 


VHL  3.812 

OLA  35.10 

RAL  69.29 

RAO  6567.6 

V£L  11,650  PTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

21  44  42 

3960.01 

-26.10 

168.41 

294.91 

3 7 5 

2957.58 

-26.17 

92.00 

294.90 

21  44  42 

3960.01 

-26.18 

160.41 

294.91 

3 7 5 

2957.58 

-26.17 

92.00 

294.90 

21  44  42 

3968.01 

-26.18 

168.41 

294.91 

3 7 5 

2957.58 

-26.17 

92.80 

294.90 

. CORRECTIONS 

MIO-COURSE  EXECUTION 

2.05  VHP  7.343  OPA  2.49  RAP  57.63  ECC  1 .2391 


65.75 

65.73 

65.75 

65.73 

65.75 

65.73 


INJ  TIME 
22  50  50 
3 56  23 
22  50  50 
3 56  23 
22  50  50 
3 56  23 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3368.0 
2357.6 
3368  .0 
2357.6 

3368.0 
2357.6 


-29.22 

'29.21 

-29.22 

'29.21 

-29.22 

-29.21 


160.47 
84  .86 
160.47 
84  .86 
160-47 
04.06 


ORBIT  DETERMINATION  ACCURACV 


0AU  J .1074 
FAU  .03269 
0SP  18335 
FSP  -681 


SGT  5682.8  SGR 
RRT  .6996  RRF 
SC0  5710.8  R23 
SGI  5696.6  SG2 


LAUNCH  DATE  FE0  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  108.12  LAP  -1.64  LOP  47.50 

RC  174.540  GL  11  .25  GP  '15.39 

PLANCTOCENTRIC  CONIC 


565.0  SG3 

203.0 

ST 

1883.0 

SR 

408.0 

SS 

454  . 1 

.6812  RTF 

.9455 

CRT 

.9505 

CRS 

-.7790 

CST 

-.9337 

.0229  R13 

.9456 

LSA 

1985.1 

MSA 

221  .0 

SSA 

22.0 

402.7  THA 

4.00 

ELI 

1939.6 

El2 

3 4 7.1 

AlF 

13.92 

186.00 

arrival 

CATE 

AUG 

18  1969 

VL 

VP 

7AL 


DISTANCE  539.071 

26.655  GAL  3.77  A7L  88.35  HCA  263.47  SMA  122.16 

36.994  GAP  10.80  AZP  90.19  TAL  166.28  TAP  69.74 

60.74  ZAP  161.83  ETS  306 . 30  7A£  129.50  ETE  192.74 


C3,  15.377 

VHL  3 . 92 1 

OLA  33.87 

RAL  73.18 

RAO  6567.6 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

70.59 

22  13  20 

3940.39 

-24.90 

165.65 

109.41 

3 9 19 

3010.55 

-24.97 

96.36 

70.59 

22  13  20 

3940.39 

-24.98 

165.65 

109.41 

3 9 19 

3010.55 

-24.97 

96.36 

110.00 

3 47  59 

2892.40 

-27.95 

80.51 

110.00 

2 37  55 

3106.46 

-22.06 

102.34 

ECC  .21885  INC  1.6483  VI  30.162 
RCA  95.43  APO  140.90  V2  35.050 
ZAC  152.83  ETC  182.10  ClP-170-23 

2.06  VHP  7.547  CPA  3.67  RAP  59.60  ECC  1.2531 


DIFFERENTIAL  CORRECTIONS 
TOE  1.0001  T-RA  1.7706  TC3' 5. 81 90  BAU  1.1971 
ROE  .3223  RRA  .1487  RC3  -.1929  FAU  .03056 

FOE  .2535  FRA  1 .0126  FC3-1.7204  BSP  18513 

BOE  1 .0507  BRA  1.7040  BC3  5.8230  FSP  -660 

LAUNCH  OATE  FEB  13  1969 

HELIOCENTRIC  CONIC 

RL  147.72  LAL  .00  LOL  144.12  VL  26.6J6 

RP  100.08  LAP  -J .47  LOP  50.79  VP  36.970 

RC  176.542  GL  9.68  CP  -14.05  7AL  65.67 

PUANET0CENTR1C  CONIC 


GAL 

GAP 


INJ  RT  ASC 
299.25 
299.25 
299.25 
299.25 
300.60 
297.75 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5724. a SGR 
RRT  .6861  RRF 
SG6  5751 .3  R23 
SGI  5736.9  SG2 

FLIGHT  TIME  188.00 

OISTANCE  544.663 

4.31  A7L  08.53  HCA  266.67  SMA  121 .93 
11.20  AZP  90.09  TAL  164.70  TAP  71.37 


t A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

66.34 

23  19  9 

3340.4 

-27.95 

66.33 

3 59  29 

24J0.5 

-27.94 

66.34 

23  19  9 

3340.4 

-27.95 

66.33 

3 59  29 

2410.5 

-27.94 

69.46 

4 36  11 

2292 . 5 

-30.40 

63.20 

3 29  41 

2506.5 

-25.48 

559.6 

SG3 

195.7 

.6664 

RTF 

.9467 

.0187 

R13 

.9460 

406.2 

THA 

3.06 

157.77 
00.40 
157.77 
08.40 
80.23 
94.85 

_ — . — RACV 

ST  1742.3  SR  477.5  SS  424.9 

CRT  .9166  CRS  -.6961  CST  -.9237 
LSA  1038.0  MSA  249.6  SSA.  2i.7 

ELI  1797.0  EL2  105.1  AlF  14.25 

ARRIVAL  CATE  AUG  20  1969 


ECC  .22393  INC  1 .4710  VI  30.162 
RCA  94.62  APO  149.23  V2  35.063 
7AC  155.05  ETC  181.50  CLP-17J.13 


C3  16.417 

VHL 

4 , 

.052 

OLA  32.62 

RAL  76.09 

RAO  6567.7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

73.09 

22 

44 

4 

3906.54 

-23.71 

162.44 

106.91 

3 

0 

18 

3074  .07 

-23.70 

100.66 

73.09 

22 

44 

4 

3906 . 54 

-23.71 

162.44 

106.91 

3 

8 

10 

3074.07 

-23.70 

100.66 

110.00 

4 

45 

40 

2773.61 

-30.50 

80.20 

110.00 

2 

9 

41 

3255.00 

-17.25 

111  .16 

ZAP  162.76  ETS  304.70  ZAE  129.65  ETE  192.32 

2.07  VHP  7.766  OPA  4.70  RAP  63.62  ECC  1.2702 

INJ  RT  ASC 
303.57 

303.56 

303.57 
303.56 
306.29 
300.12 


1 A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

JNJ  2 LONG 

66.92 

23  49  10 

3306.5 

-26.63 

154  .62 

66.91 

3 59  32 

24  74 .1 

-26.62 

92.84 

66.92 

23  49  10 

3306.5 

-26.63 

154  .62 

66.91 

3 59  32 

2474 .1 

-26.62 

92.84 

73.77 

5 32  1 

2173.6 

-32.42 

7J  .51 

60.02 

3 3 56 

2655.0 

-23  .10 

104.16 

DIFFERENTIAL  CORRECTIONS  MIO-CCUKSE  EXEC 

TOE  .8742  TRA  2.0529  TC3-5.409O  BAU  1 .2053  SGT  5761.2  SGR 

ROE  .3247  RRA  .1639  RC3  -.1760  FAU  .02049  RRT  .6730  RRT 

FOE  .1094  FRA  1.0604  FC3-1.5024  BSP  18673  SGB  5707.0  R23 

BOE  .9325  BRA  2.0594  BC3  5.4919  FSP  -639  SGI  5773.4  SG2 


554  .0 

SO  3 

108.7 

ST 

1617.1 

SR 

466.5 

SS 

.6531 

RTF 

.9479 

CRT 

.0663 

CRS 

-.5965 

CST 

.0152 

R13 

.9480 

LSA 

1707.6 

MSA 

282.3 

SSA 

408.5 

THA 

3.73 

Eli 

1667.0 

El2 

226.0 

ALF 

1707 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4,  1968-69* 


LAUNCH  CATE  FEB  13  1969  FLIGHT  TIME  190.00  ARRIVAL  CATE  AUG  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  550.21* 

RL  147.72  LAL  .00  LOL  144.12  Vl  26.576  GAl  4,00  A7L  88.71  HCA  269. SB  SMA  121  .69  ECC  .22944  INC  I .2940  VI  30.162 

RP  108.04  LAP  -1.29  LOP  54.00  VP  36.962  GAP  11.62  A7P  9C.00  TAL  163.12  TAP  73.00  RCA  93.77  APO  149.61  V2  35.076 

RC  178.523  GL  8.18  CP  -14.35  7AL  62.69  7AP  163.62  ETS  502.87  7AE  129.70  ETE  191.93  7AC  1 57.27  ETC  180.79  ClP-172.03 

planctocentric  conic 

C3  17.671  VHL  4.204  CLA  31.35  RAl  80.40  RAD  6567.7  VEL  11  .792  PTH  2.08  VHP  8.001  CPA  5.82  RAP  63.68  ECC  1.2908 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.95 

23 

17 

23 

3863.34 

-22.40 

158.56 

307.85 

67.47 

24 

21 

44 

3263.3 

-25.26 

150.80 

104.05 

3 

3 

4 

3151 .20 

-22.39 

105.93 

307.84 

67.46 

3 

55 

35 

2551  .2 

-25.25 

98.17 

75.95 

23 

17 

21 

3863.34 

-22.40 

158.56 

307.85 

67.47 

24 

23 

44 

3263.3 

-25.26 

3 50.80 

104.05 

3 

3 

4 

3151 .20 

-22.39 

105.93 

307.84 

67.46 

3 

55 

35 

2551  .2 

-25.25 

98.17 

110.00 

5 

26 

23 

2705.59 

-31 .69 

75.26 

31 1.24 

76.47 

6 

11 

28 

2105.6 

-33.23 

66.37 

110.00 

1 

57 

9 

3356.95 

-13.69 

116.92 

303.17 

58.37 

2 

53 

6 

2757.0 

-17.77 

110.19 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .7441  TRA  2.3443  TC3-5.1196  BAU  1 .2100  SOT  5792.6  SGR  548.2  SG3  181.9  ST  1518.3  SR  455.6  SS  392.6 

ROE  .3282  RRA  .1800  RC3  - . 1 588  FAU  .02639  RRT  .6624  RRF  .6414  RTF  .94 89  CRT  .7965  CRS  -.4873  CST  -.9149 

FOE  .1305  FRA  1.1243  FC3-1  .2928  BSP  18757  SGB  5818.4  R23  .0129  R13  .9489  ISA  1602-1  MSA  315.9  55A  19.4 

BOE  .8133  BRA  2.3512  BC3  5.1221  FSP  -616  SGI  5804 .0  5G2  409.9  THA  3.61  ELI  1562.4  EL2  267.7  ALF  13.86 

LAUNCH  CATE  FC6  13  1969  FLIGHT  TIME  192.00  ARRIVAL  CATE  AUG  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  555.717 

RL  147.72  CAL  .00  LOL  144.12  VL  26.537  GAL  5.48  A7L  88.88  HCA  273.09  SMA  121.46  ECC  .2354]  INC  1.1185  VJ  30 . 1 62 

RP  108.00  LAP  -1.12  LOP  57.21  VP  36.946  GAP  12.06  A7P  89.94  TAL  161.56  TAP  74.65  RCA  92.87  APO  3 50.05  V2  55.089 

RC  180.483  GL  6.76  GP  -13.90  7Al  59.82  7AP  164.43  ETS  300.79  7AE  129.75  ETE  191.58  7AC  3 59.50  ETC  179.93  ClP-172.91 

PLANETOCENTRIC  CONIC 

C3  19.167  VHL  4.378  DlA  30-09  RAL  83.72  RAD  6567.8  VEL  11.855  PTH  2.10  VHP  8.252  OPA  6.79  RAP  65.78  ECC  1.3154 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.38 

23  55  30 

3803.49 

-21 .06 

153.48 

3 12.08 

68.00 

24  58  54 

3203.5 

-23.86 

345.78 

100.62 

2 51  24 

3249.13 

-21 .05 

112.68 

512.08 

67.99 

3 45  33 

2649.1 

-23.85 

104 .99 

79.38 

23  55  30 

3803.49 

-21 .06 

153.48 

512.08 

68.00 

24  58  54 

3203.5 

-23.86 

145.78 

100.62 

2 51  24 

3249.13 

-21 .05 

112.68 

51 2.08 

67.99 

3 45  33 

2649.1 

-23.85 

104.99 

110.00 

6 0 27 

2656.15 

-32.42 

71.59 

315.90 

78.53 

6 44  43 

2056.1 

-33.66 

62.58 

1 10.00 

1 49  34 

3444  .47 

-10.51 

321.71 

306.42 

57.28 

2 46  59 

2844 . 5 

-14.75 

115.17 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .6039  TRA  2-6469  TC3-4.7395  BAU  1.2150  SGT  5820.2  SGR  541.2  SG3  175.3  ST  1443.1  SR  443.8  5S  387.5 

ROE  .3322  RRA  .1964  RC3  -.1432  FAU  .02446  RRT  .6517  RRF  .6300  RTF  .9502  CRT  .7043  CRS  -.3703  CST  -.9191 

FOE  .0731  FRA  1 . 1 773  FC3-1.1P40  BSP  18909  SGB  5845.3  R23  .0102  R13  .9502  LSA  1519. 2 MSA  348.3  5SA  18.3 

BOE  .6892  BRA  2.6542  BC3  4,7416  FSP  -597  SGI  5830.9  SG2  409-8  THA  3.49  ELI  1478.2  EL2  307.6  AlF  12.78 


LAUNCH  DATE  FEB  1 3 1969  FLIGHT  TIME  194.00  ARRIVAL  CAT£  AUG  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  561.165 

RL  147,72  LAL  .00  LOL  144,12  Vl  26.498  GAL  6.11  A7l  89.06  HCA  276.30  SA4A  121  .25  ECC  .2*189  INC  .9409  VJ  30..  1 62 

RP  107.96  LAP  -.94  LOP  60.42  VP  36.931  GAP  12.53  A7P  89.90  TAL  160.01  TAP  76.31  RCA  91  .91  APO  3 50.56  V2  35.102 

RC  182.422  CL  5.43  CP  -!3.40'7Al  57.06  7AP  165.18  ETS  298.43  7AE  129.78  ETE  191.26  7AC  161  .73  ETC  1 78,87  ClP-173.80 

PLANETOCENTRIC  CONIC 

C3  20.938  VHL  4.576  CLA  28.84  RAL  86.85  RAG  6567.9  VEL  11.950  PTH  2.12  VHP  8.522  OPA  7.69  RAP  67,92  ECC  3 . 3446 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.29 

0 50  30 

3700.67 

-19.71 

145.30 

316.27 

68.51 

1 52  11 

3100.7 

-22.46 

1 37.66 

95.71 

2 25  15 

3394.04 

-19.70 

122.82 

316,27 

68.50 

3 21  49 

2794.0 

-22.45 

115.19 

100.00 

4 5 46 

3071  .03 

-25.27 

101.05 

318.34 

73.47 

4 56  57 

2471 .0 

-27.29 

92.85 

100.00 

1 52  40 

3498.91 

-14.33 

128. OB 

313.77 

63.48 

2 50  59 

2898.9 

-17.78 

120.9B 

110.00 

6 30  23 

2618.23 

-32.90 

68.73 

320.39 

80.16 

7 14  1 

2018.2 

-33.91 

59.64 

11 0.00 

1 44  32 

3524.47 

-7,54 

126.00 

309.78 

56.56 

2 43  17 

292 4 . 5 

-1 1 .88 

119.60 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.4  586 

TRA 

2.9668 

TC3- 

-4.3466 

BAU 

1 .2172 

SGT 

5842.0 

SGR 

533.6 

SG3 

168.9 

ST 

14Q0.9 

SR 

431  .7 

SS 

389.3 

ROE 

.3370 

RRA 

.2133 

RC3 

-.1279 

FAU 

.022 56 

RRT 

.6419 

RRF 

.6198 

RTF 

.9515 

CRT 

.5937 

CRS 

-.2572 

CST 

-.9293 

FOE 

.0196 

FRA 

1 .2304 

FC3 

-.9330 

BSP 

19033 

SOB 

5867.1 

R23 

.0079 

R13 

.9515 

LSA 

1469.7 

MSA 

374.7 

SSA 

17.3 

BDE 

.3691 

BRA 

2.9745 

BC3 

4.3484 

FSP 

-577 

SGI 

5852.8 

SG2 

408.5 

tha 

3.37 

ELI 

1425.7 

El2 

341  .4 

AlF 

11.01 

LAUNCH  OATE  FEB  13  1 969  FLIGHT  TIME  196.00  ARRIVAL  CATE  AUG  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  566.551 

RL  147,72  LAL  .00  LOL  144.12  VL  26.460  CAL  6.7 8 A7L  89.24  HCA  279.52  SMA  121.01  ECC  .2*89*  INC  .7611  Vl  30.167 

RP  107,92  LAP  -.75  LOP  63.64  VP  36.915  GAP  33.03  A7P  89.87  TAt  158.48  TAP  78.00  RCA  90.88  APO  151.13  V2  35.1  J4 

RC  184.340  GL  4.17  GP  -13.10  7Al  54,43  7AP  165.88  ETS  295.77  7AE  129.81  ETE  190.96  7AC  163.96  ETC  177.52  ClP-174.69 

PLANETOCENTRIC  CONIC 


C3  23.024 

VHL 

4.798 

DLA  27.61 

RAL  89.77 

RAD  6567.9  VEL  12.017  PTH  2. 14 

VHP  8.812 

DPA  8.53 

RAP  70 .08 

ECC 

1 .3789 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

44  52 

3390.20 

-22.88 

123.74  322.09 

72.85 

3 4J 

23 

2790.2 

-25.01 

115.72 

90.00 

0 

54  14 

3750.45 

-13.94 

146.36  318.47 

65.10 

1 56 

44 

3150.4 

-17.10 

159.18 

100.00 

4 

40  36 

2991  .35 

-26.69 

95.56  323.26 

76.02 

5 38 

27 

2391 .4 

-20.35 

87.15 

100.00 

1 

33  32 

3624.53 

-10.40 

135.30  316.66 

61 .82 

2 33 

36 

3024.5 

-14.09 

128.46 

110.00 

6 

57  12 

2588.88 

-33.22 

66.50  324.76 

81 .44 

7 40 

21 

1988.9 

-34 .05 

57.36 

110.00 

I 

41  5 

3599.77 

-4.69 

129.97  313.20 

56.10 

2 41 

5 

2999.8 

-9.3  1 

123.67 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .3076 

TRA 

3.3039 

TC3-3.9526 

BAU  1.2172 

SGT  5860.6  SGR 

525.1  SG3 

162.8 

ST  1309.9 

SR  419.5 

SS 

396.3 

ROE  .3425 

RRA 

.2307  RC3  -.1134 

FAU  .02074 

RRT  .6326  RRF 

.6104  RTF 

.9529 

CRT  ,47J9 

CRS  -.1538 

CST 

-.9420 

FOE  -.0304 

FRA 

1 .2832 

FC3  -.7797  BSP  19152 

SGB  5884.1  R23 

.0060  R13 

.9529 

LSA  1452.9 

MSA  392.0 

SSA 

16.4 

BOE  .4603 

BRA 

3.3119 

BC3  3.9543 

FSP  -559 

SGI  5070.0  SG2 

406.0  THA 

3.26 

ELI  1405.0 

El2  365.9 

ALF 

0.70 

1708 


J PL  TM  33-99 


earTH_ VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


BAU  1.2123 
FAU  .01889 
BSP  19170 
FSP  -537 


-AONCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  14 A.  12 

RP  107.86  LAP  -.56  LOP  66.65 

RC  186.236  GL  3.00  GP  -12.75 

planetoccntric  CONIC 

C3  25.473  VHL  5.047  OLA  26.42  RAL  92.51 
LNCH  A7HTH  LNCH  TIME  L-l  TIME  INJ  LAT 
90.00  3 31  11  3297.56  -24.60 

90.00  0 29  44  3692.67  -9.72 

100.00  5 22  12  2939.70  -27.49 

100.00  1 21  25  3725.76  -7.09 

110.00  7 21  26  2566.49  -33.43 

110.00  1 36  37  3671.74  -1.95 

differential  corrections 

TOE  .1552  TRA  3.6640  TC3-3.5585 

ROE  -3490  RRA  .2486  RC3  -.0990 

FOE  -.0758  FRA  1.3382  FC3  -.6421 

0OE  .3819  BRA  3.6724  9C3  3.5599 

LAUNCH  GATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  107.85  LAP  -.37  LOP  70.07 

RC  188.109  GL  1.91  GP  -12.43 

PLANETOCENTRJC  CONIC 
C3  28.344  VHL  5,324  OLA  25.27 
LNCH  A7MTH  LNCH  TIME  L-l  TIME 
90.00  4 5 33  3242.16 

90.00  0 15  42  4001.09 

100.00  5 50  43  2903.08 

100.00  1 13  13  3815.40 

110.00  7 43  33  2550.07 

110.00  1 36  53  3741.18 

DIFFERENTIAL  CORRECTIONS 
TDE  -.0066  TRA  4 .0405  TC3-3.1829 
ROE  .3558  RRA  .2662  RC3  -.0860 
FOE  -.1201  FRA  1.3921  FC3  -.5251 
BOE  .3559  BRA  4.0493  BC3  3.1841 


FLIGHT  TIME  196.00 
DISTANCE  571.865 

VL  26.422  GAL  7.49  AZL  89.42  HCA  282.74  SMA  120.79 
VP  36.900  CAP  13.57  AZP  89.87  TAL  156.97  TAP  79.70 
7AL  51.93  ZAP  166.51  ETS  292.79  7 AC  129.82  ETE  190.69 


ARRIVAL  OATE  *UG  30  1969 


ICC  .25661  INC  .5777  VI  30.162 
RCA  89.79  APO  151  .78  V2  35.126 
7AC  166.18  ETC  175.74  ClP-I75.57 


RAO  6568.0  VEL  12.118  PTH  2.17 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


9.125  OPA  9.31  RAP  72.27  ECC  1.4192 


117.50 

154.67 

91.93 

141.00 

64.79 

133.74 


327.07 

321.24 

327.83 

319.83 
329.04 
316.66 


75.52 

63.27 

77.77 

60.86 

82.43 

55.87 


INJ  TIME 

PO  CST  TIM 

INJ  2 LA T 

INJ  2 LONG 

4 26,  9 

2697.6 

-26.35 

109.27 

1 34' 36 

3292.7 

-13.23 

147.75 

6 11  11 

2339.7 

-28.90 

83.41 

2 23  30 

3125.8 

-10.92 

134.31 

8 4 15 

1966.5 

-34.12 

55.62 

2 39  49 

3071 ,7 

-6.42 

127.50 

MID-COURSE  EXECUTION  ACCURACY 


SGT 

5874.3  SW 

516.0  SG3 

157.1 

RRT 

.6243  AST 

.6025  RTF 

.9544 

SGB 

5896.9  1*23 

.0050  M3 

.9544 

SGI 

$883.2  S02 

402.5  THA 

3.15 

FLIGHT  TIME  200.00 


ST  1408.6  SR  407.3  SS  407.2 
CRT  .3516  CRS  -.0669  CST  -.9567 
LSA  1468.5  MSA  398.9  SSA  15.6 
ELI  1416.5  El2  379.2  AlF  6.26 

ARRIVAL  DATE  SEP  1 1969 


DISTANCE  577.094 

VL  26.385  GAL  8.25  AZL  89.61  HCA  285.95  SMA  120.57 

VP  36.884  GAP  14.15  A7P  89.89  TAL  155.48  TAP  81.43 

7AL  49.57  ZAP  167.08  ETS  289.47  ZAE  129.81  ETE  190.43 


RAL  95.06 
INJ  LAT 
-25.49 
-6.34 
-27.99 
-4.10 
-33.57 
.70 

BAU  1.2065 
FAU  .01719 
BSP  19270 
FSP  -520 


RAD  6568.1 
INJ  LONG 
113.68 
160.84 
89.32 
145.97 
63.53 
137.36 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147,72  LAL  .00  LOL  144.12 

RP  107.81  LAP  -.18  LOP  73.29 

RC  189.959  GL  .90  GP  -12.14 

PLANETOCENTRIC  CONIC 


VEL  12.236  PTH  2.20  VHP  9.463 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
331.64  77.23  45935 

324.35  62.34  I 22  24 

332.23  79.06  6 39  6 

323.12  60.36  2 16  49 

333.24  83.17  8 26  3 

320.13  55.82  2 39  14 

MID-COURSE  EXECUTION  ACCURACY 

SGT  5883.0  SGR  505.4  SG3  151.5 

RRT  .6160  RRF  .5944  RTF  .9562 

SG6  5904.7  R23  .0034  R13  .9562 

SGI  5891.3  SG2  397.6  THA  3.04 

FLIGHT  time  202.00 


ECC  .26499  INC  .3893  VI  30.162 
RCA  88.62  APO  152.52  V2  35.138 
ZAC  168.38  ETC  173.28  ClP-176.47 

OPA  10.03  RAP  74.49  ECC  1.4665 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2642.2  -27.00  105.34 

3401.1  -9.99  154.07 

2303.1  -29.22  SO. 73 

3215.4  -8.01  139.37 

1950.1  -34.16  54.33 

3141.2  -3.79  131.15 

ORBIT  DETERMINATION  ACCURACY 

ST  1446.2  SR  394.6  SS  420.2 
CRT  .2361  CRS  .0109  CST  -.9684 
LSA  1505.3  MSA  397.2  SSA  14.8 
ELI  1449.4  EL2  382.6  AlF  3.96 

ARRIVAL  DATE  SEP  3 1969 


OISTANCE  582.223 

VL  26.348  GAL  9.05  AZL  89.81  HCA  289.18  SMA  120.36 
VP  36.869  GAP  14.77  A7P  89.94  TAL  154.02  TAP  83.20 
7AL  47.35  ZAP  167,58  £TS  285.79  ZAE  129.79  ETE  190.19 


RAL  97.42 


90.00  4 34 

90.00  06 

100.00  6 15  ^ 

100.00  l 7 

1 10.00  8 3 - 

110.00  1 35  : 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1735  TRA  4.4403  TC3-2.8221 
ROE  .3633  RRA  .2839  RC3  -.0737 
FDE  -.1617  FRA  1.4479  FC3  -.4239 
BOE  .4026  BRA  4.4494  0C3  2.8231 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3204.27 

-26.03 

1 1 1 .04 

4095.18 

-3.34 

166.13 

2876.77 

-28.32 

87.44 

3897.91 

-1.31 

150.51 

2538.90 

-33.66 

62.67 

3808.55 

3.28 

140.88 

RAO  6568.3  VEL  12.372  PTH  2.23  VHP  9.831 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ECC  .27415  INC  .1946  VI  30.162 
RCA  87.36  APO  153.35  V2  35.150 
ZAC  170.54  ETC  169.70  ClP-177,37 

DPA  10.68  RAP  76.72  ECC  1 .5218 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


BAU  1.1966 
FAU  .01553 
BSP  19350 
FSP  -503 


LAUNCH  OATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 
RP  107.78  LAP  .01  LOP  76.52 
RC  191.786  GL  -.03  GP  -11.87 
PLANETOCENTRIC  CONIC 
C3  35.648  VHL  5.971  DlA  23.12 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  4 58  51  3177.76 

90.00  23  54  53  4180.79 

100.00  6 37  55  2858.35 

100.00  1 2 27  3975.43 

HO. 00  8 22  6 2532.4 0 

110.00  1 34  4 5 3874.15 

DIFFERENTIAL  CORRECTIONS 

TOE  -.3462  TRA  4.8652  TC3-2.4803 
ROE  .3714  RRA  .3013  RC3  -.0622 
FOE  -.2009  FRA  1 .5056  FC3  -.3376 
BOE  .5077  BRA  4.8745  BC3  2.4811 


336.00  78.45 

327.60  61.86 

336.49  80.00 

326.48  60.13 

337.38  83.67 

323.62  55.96 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5887.1  SGR 
RRT  .6077  RRF 
SGB  5907.7  R23 
SGI  5894.7  SG2 

FLIGHT  time  204.00 


5 27  31 
1 14  17 


7 3 
2 12 

8 46 
2 39 


39 

6 

0 

7 


2604  .3 
3495.2 

2276.8 

3297.9 

1938.9 
3208.6 


-27.37 
-7.08 
-29.41 
-5.27 
-34.17 
-1  .21 


102.63 
159.44 
78  .80 
143.96 
53.46 
134 .67 


493.8 

SG3 

146.2 

.5867 

RTF 

.9581 

.0023 

R13 

.9581 

391.6 

THA 

2.93 

OISTANCE  587.237 

VL  26.311  GAL  9.92  AZL  90.01  HCA  292.40  SMA  120.15 

VP  36.853  GAP  15.44  AZP  90.00  TAL  152.60  TAP  85.00 

ZAL  45.27  ZAP  168.01  ETS  281.75  ZAE  129.75  ETE  189.96 


RAL  99.62 
INJ  LAT 
-26.38 
-.58 
-28.53 
1.32 
-33.71 
5.77 

BAU  1.1824 
FAU  .01390 
BSP  19414 
FSP  -486 


RAO  6568.4  VEL  12.531  PTH  2.27  VHP  10.231 
INJ  tqrtf  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
109. J8  340.23 

J 70*91  330.93 

86.11  340.65 

154.76  329.88 

62.17  341.47 

144.32  327.11 


79.32 

61.69 

80.67 

60.13 

83.96 

56.25 


5 

25 

7 

2 

9 

2 


51  49 
4 34 
25  33 
8 42 
4 19 
39  19 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5886.6  SGR  481 .0  SG3  141.1 

RRT  .5994  RRF  .5792  RTF  .9603 

SGB  5906.2  R23  .0014  R13  .9603 

SGI  5893.7  SG2  384.6  THA  2-82 


ST  1499.2 

SR 

381  .7 

SS 

434  .7 

CRT  .1330 

CRS 

.0755 

CST 

-.9776 

LSA  1559,2 

MSA 

388.7 

SSA 

14.  t 

ELI  1500.1 

£l2 

378.1 

ALF 

2.07 

ARRIVAL 

DATE 

SEP 

5 1969 

tec  .28420 

INC 

.0000 

VI 

30.162 

RCA  86.00 

APO 

154.30 

V2 

35.161 

ZAC  172.64 

ETC 

164 .05 

CLP 

-178.28 

OPA  1J ,28 

RAP 

78.96 

ECC 

I .5867 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2577.8 

- 

27.59 

100.72 

3580.8 

-4.36 

164.27 

2258.4 

29.52 

77.44 

3375.4 

-2.66 

148.24 

1932*4 

-34.18 

52.95 

3274.2 

1 .29 

138.10 

ORBIT  DETERMINATION  ACCURACY 

ST  1561.3 

SR 

368.7 

SS 

450.3 

CRT  .0441 

CRS 

.1291 

CST 

-.9845 

LSA  1623.1 

MSA 

376.0 

SSA 

13.5 

ELI  1561  .3 

EL2 

368.3 

ALF 

.63 

1709 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL .4.  1968-69  i 


LAUNCH  CATE  FE6  13  1969 

heliocentric  CONIC 
*L  147,7 2 LAl  .00  LOL  I 
RP  107.75  LAP  .20  LOP 

RC  193.588  GL  -.89  CP  - 

PLAMETOCENTRIC  CONIC 
C3  40 .276  VHL  6.346  CLA 
LNCH  time  L-I 

5 20  4J 
23  49  16 

6 57  5 Z 

0 58  42 
8 38  57 

1 34  6 

differential  corrections 

TOE  -.5213  TRA  5.3216  TC3-2 

ROE  .3804  RRA  .3183  RC3  - 

FOE  -.2370  FRA  1.5674  FC3  - 

BOE  .6453  BRA  5.3311  0C3  2 

LAUNCH  DATE  FEB  13  1969 


flight  time  206.00 


ARRIVAL  CATE  SEP  7 1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


3159 

4260 

2846 

4049 

2530 

3938 


44.12 

79.74 

11.62 

22.11 

TINE 

.68 

.56 

.35 

.12 

09 

.14 

.1559 

.0513 

.2633 

.1565 


VL  26.276 
VP  36.838 
7AL  43.34 

RAL  101 .65 
INJ  LAT 
-26.60 
1 .99 
-28.66 
3.82 
-33.73 
8.17 

BAU  1.1612 
FAU  .01225 
BSP  19375 
FSP  -467 


DISTANCE  592.112 

GAL  50.85  A7L  90.22  MCA  295.62  SNA  119.95  ECC  .29523  INC  .2193  VJ  30.162 

GAP  16.18  A7P  90.09  TAL  151.23  TAP  86.85  RCA  84.53  APO  155.36  V2  35.172 

ZAP  168.35  ETS  2 77.34  7A E 129.68  ETE  189.74  ZAC  174.59  ETC  154.19  ClP-179.22 


RAD  6568.5  VEL  12.714  PTH  2.31 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


107.90 
1 75 . 36 
85.24 
158781 
61  .99 
147.7J 


344.35 

334.31 

344.73 

333.30 

345.51 

330.61 


79.92 

61.75 

81.1J 

60.33 

84.07 

56.69 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5882.5  5GR  467.3  SG3  136.4 

RRT  .5912  RRF  .5724  RTT  .9626 

SOB  5901.0  fe23  .0011  R13  .9626 

SCI  58*9.0  SC2  376.5  THA  2.70 

Flight  TIME  208.00 


VHP  10.669 
INJ  TIME 
6 13  21 
0 16 
45  18 
6 11 
21  7 

39  44 


25 

7 

2 

9 

2 


DPA  11 .82  RAP 
PO  CST  TIM  INJ 
2559.7 
3660.6 
2246.3 

3449.1 

1930.1 

3338.1 

ORBIT  OETERWINA 
ST  1627.5  SR 
CRT  -.0288  CRS 
LSA  1691.8  MSA 
ELJ  1627.5  EL2 


81 .21  ECC  1 .6628 
2 LAT  INJ  2 LONG 
99.41 


27.72 
-l  .80 
29.59 
'.16 
34.18 
3.74 


168.73 

76.56 

152.28 

52.77 

141  .44 


TICN  ACCURACY 
355.8  SS  466.2 
.17 12  CST  -.9893 
361 .2  SSA  12.9 
355.6  ALF  179.62 


ARRIVAL  DATE  SEP  9 1969 


HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  107.71  LAP  .39  LOP  82.97 

RC  195.366  GL  -1.69  GP  -11.4 0 

PLANETOCENTRIC  CONIC 
C3  45.723  VHL  6.762  DLA  21.17  RAL  103.52 


DISTANCE  596.821 

11.86  A7L  90,44  MCA  298.85  SNA  119.75  ECC  .30739  INC  .4438  vj 
16.98  AZP  90.21  TAL  149.91  TAP  88.76  RCA  82.94  APO  J56.55  V2 


VL  26.241  GAL 

VP  36.823  GAP  

2AL  41  .55  ZAP  168.60  ETS  272,58  ZAE  129.59  ETE  189.54  ZAC  176.21  ETC  134.86  CLP  179*.83 


30.162 
35. 182 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

T 40  9 

3148.28 

-26.74 

107.09 

90.00 

23  44  43 

4335.07 

4.41 

179.57 

100.00 

7 15  50 

2039.73 

-20.73 

04.76 

100.00 

0 55  39 

4119.66 

6.18 

162.71 

110.00 

8 54  20 

2531 .55 

-33.72 

62.10 

1 10.00 

1 33  30 

4000.60 

10.49 

151.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7083  TRA  5.8048  TC3-J .8584 
ROE  .3896  RRA  .3342  RC3  -.04J7 
FOE  -.2732  FRA  1.6310  FC3  -.2025 
BOE  .8084  BRA  5.8144  0C5  1.8589 


INJ  RT  ASC 
348.37 
337.70 

348.73 

336.73 
349.48 
334.11 


PTH  2.36  VHP  11,148 
INJ  AZMTH  INJ  TIME 


80.31 

62.00 

81.35 

60.70 

84.00 

57.28 


M lO-COURSC  EXECUTION  ACCURACY 
BAU  1.1363  SGT  5873,4  SGR  452.1  SG3  131.7 

FAU  .01070  RRT  ,5819  RRF  .5644  RTF  .9652 

BSP  19433  SGB  5890.8  R23  .0006  R13  .9652 

FSP  -452  SCI  5879.3  SC2  367.3  THA  2.57 


6 32  37 
24  56  59 

8 3 10 

2 4 19 

9 36  32 
2 40  19 


DPA  12-30  RAP  83.45  ECC  1.7525 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2548.3  -27.80  98.59 

3735.9  .63  172.93 

2239.7  -29.62  76.07 

3519.7  2.23  156.15 

1931.5  -34.J8  52-89 

3400.6  6.JJ  144.72 

ORBIT  DETERMINATION  ACCURACY 

ST  1694,0  SR  342.5  SS  402.9 

CRT  -.0928  CRS  .2091  CST  -.9927 

LSA  1761.0  MSA  345.0  SSA  12.3 

ELI  J694.3  EL2  341.0  ALF  170.80 


LAUNCH  DATE  FEB  13  1969 


FLIGHT  TIME  210.00 


ARRIVAL  DATE  SEP  11  1969 


HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  107.68  LAP  .58  LOP  86.20 

RC  197.118  GL  -2.41  GP  -11.19 

PLANETOCENTRIC  CONIC 
C3  52.158  VHL  7.222  DLA  20.28 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 57  35  3142.39 

90.00  23  40  58  4407.53 

100.00  7 32  4 2837.72 

100.00  0 53  6 4107.43 

110.00  9 8 23  2536.37 

110.00  1 33  16  4061.55 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9022  TRA  6.3205  TC3-1.5831 
ROE  .3996  RRA  .3488  RC3  - .0329 
FOE  -.3081  FRA  1.6989  FC3  -.1518 
BOE  .9867  BRA  6.3302  0C3  1 .5834 

LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 

RP  107.66  LAP  .77  LOP  89.43 

RC  198.84 6 GL  -3.08  GP  -10.99 

PLANETOCENTRIC  CONIC 
C3  59.790  VHL  7.73 2 DLA  19.44 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


VL  26.206 
VP  36.000 
7AL  39.89 

RAL  105.24 
INJ  LAT 
-26.00 
6.69 
-28.75 

0.42 

-33.68 

12.71 

BAU  1.J041 
FAU  .00915 
BSP  19450 
FSP  -437 


DISTANCE  601.330 

GAL  12.95  A7L  90.60  HCA  302.00  SNA  119.55  ECC  .32003  INC  .6825  VI  30.162 

GAP  17.05  A7P  90.36  TAL  140.65  TAP  90.73  RCA  03.20  APO  157.91  V2  35.192 

ZAP  160.76  ETS  267.52  7AE  129.46  ETE  109.33  ZAC  176.94  ETC  99.41  Cl P 178.85 


RAO  6568.9  VEL  13.173  PTH  2.41  VHP  11.677 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  Tf«E 


106.68 
183.61 
84.61 
166.49 
62.47 
1 54 .39 


352.30 

341.09 

352,65 

340.15 

353.40 

337.59 


80.51 

62.42 

81.43 
61  .21 
83.70 
58.00 


DPA  12.72  RAP  05.60  ECC  1.8504 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


6 49  57 
24  54  25 
0 19  22 
2 2 53 
9 50  39 
2 40  57 


MID-COURSE  EXECUTION  ACCURACY 


2542.4 

3007.5 
22 37.7 

3507.4 

1936.4 
3461  .5 


-27.84 

2.94 

'29.63 

4.52 

-34.17 

8,39 


98.16 

176.93 

75.92 

159.88 

53.27 

147.96 


ORBIT  DETERMINATION  ACCURACY 


90.00  6 13  14  3 14T714 

90.00  23  37  46  4475.98 

100.00  7 46  43  2839.68 

100.00  0 50  54  4252.59 

110.00  9 21  10  2544.19 

110.00  1 32  57  4120.92 

DIFFERENTIAL  CORRECTIONS 
TOE' 1 . 1 044  TRA  6.0802  TC3-1.3289 
ROE  .4103  RRA  .3617  RC 3 -.0250 
FOE  -.3419  FRA  1.7724  FC3  -.1096 
BOE  1.1702  BRA  6.0097  8C5  1.3292 


VL  26.173 
VP  36.793 
ZAl  38.30 

RAl  106.80 
INJ  LAT 
-26.82 
8.82 
-20.73 
10.54 
-33.62 
14.03 

BAU  1.0624 
FAU  .00757 
BSP  19 467 
FSP  -4 22 


SGT  5058.1  SGR  435,6  SG3 

127.3 

ST 

1757.5 

SR 

329.1 

SS 

500.0 

RRT  ,5716  RRF  .5557  RTF 

.9679 

CRT 

-.1467 

CRS 

.2410 

CST 

-.9951 

SGB  5674.2  R23  .0005  R13 

.9679 

LSA 

1827.3 

MSA 

320.4 

SSA 

11.7 

SCI  5063.4  SG2  357.1  THA 

2.44 

ELI 

1758.2 

EL2 

325.4 

ALF 

170.37 

FLIGHT  TIME  212.00 

ARRIVAL 

DATE 

SEP 

13  1969 

OISTANCE  605.59? 

GAL  14.14  A7L“^  90.94  HCA  305.31 

SNA  119.36 

ECC 

.33573 

INC 

.9387 

VI 

30.162 

GAP  18.82  AZP  90.54  TAL  147.46 

TAP 

92.77 

RCA 

79.29 

APO 

159.44 

V2 

35.201 

ZAP  160.00  ETS  262.19  ZAE  129.30 

ETE  189.13 

ZAC 

176.28 

ETC 

63.83 

CLP 

177.84 

RAO  6569.1  VEL  13.459  PTH  2.46 

VHP  12.262 

OPA 

13.10 

RAP 

87.90 

ECC 

1 .9040 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

106.59  356.13  50.55 

7 

5 35 

2541  .1 

27  .05 

90.07 

187,50 

04.75 

170.18 

63.08 

157.69 


344.47 

356.47 
343.56 
357.23 
34J .06 


62.98 
01.36 
61 .86 
83.43 
58.84 


24 

8 

2 

10 

2 


MIO'COURSE  EXECUTION  ACCURACY 
SGT  5041.4  SGR  410.0  SG3  123.2 

RRT  ,5600  RRF  .5460  RTF  .9709 

SGe  5856.4  RZ3  .0005  R13  .9709 

SCI  5846.1  SG2  346.0  THA  2.30 


52  22  3876.0  5.13  100.77 

34  3 2239.7  -29.62  76.07 

1 47  3652.6  6.70  163.50 

3 34  1944.2  -34.16  53.00 

41  30  3520.9  10.60  151.15 

ORBIT  DETERMINATION  ACCURACY 
ST  10J7.7  SR  315.8  SS  5)7.7 

CRT  -.1924  CRS  .2683  CST  -.9967 

LSA  1890.6  MSA  3J1.0  SSA  11.2 

ELI  1010.0  EL2  309.7  ALF  170.03 


1710 


JPL  TM  33-99 


EARTH-VENDS  TRAJECTORIES  (VOL.  4.  1968-69* 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
*L  147.7*  LAI  ‘00  LOL  144.12  VL 

RP  107.63  LAP  .95  LOP  92.66  VP 

RC  200.549  CL  -3.70  CP  -10. B1  7*L 

planctocentric  CONIC 

C3  69.999  VHL  9.300  OLA  19.66  PAL  1 06.21 

LNCH  TINE  L-I  TINE  I*J  laT 

6 27  15  3143.91  -26. T9 

23  35  0 4541  .46  10.93 

7 59  54  2945.06  -29.67 

0 49  59  4315.45  12.53 

9 32  44  2554.64  -33.54 

1 32  39  4179.63  16.94 

DIFFERENTIAL  CORRECTIONS 

TOE-1.3127  TRA  7.4959  TC3-1 .0950  BAU  1 .0096 

ROE  .4220  RRA  .3724  RC3  -.0190  FAU  .00591 

FOE  -.3745  FRA  1.9531  FCJ  -.0743  BSP  19372 

BOE  1.3799  BRA  7.4950  BC3  1.0951  FSP  -406 


1 7 1 1 A 

FLIGHT  TINE  214.00 
DISTANCE  609.569 

26  140  CAL  15.44  AZL  91.22  MCA  309.54  SNA  119.19 

36  779  CAP  19.90  A?P  90.76  TAL  146.36  TAP  94.90 

37.02  7AP  169.73  ETS  256.69  Ut  129.09  ETE  199.93 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
11 0.00 
110.00 


RAO  6569 
1NJ  LONG 

106.79 
191 .27 

9S.U 

173.79 
63.99 

160.96 

MJD- 

SGT 

RRT 

3CB 

SCI 


3 VEL  13.793  PTH  2.52  VHP  12.913 
INJ  RT  ASC  INJ  AZMTH  INJ  TINE 

359.94  90.46  7 19  39 

347.92  63.67  24  50  4J 

.19  91.16  9 47  19 

346.94  62.64  2 0 54 

.99  92.96  10  15  19 

344.49  59.90  2 42  17 


COURSE  EXECUTION  ACCURACY 

5920.2  SCR 
.5467  RRf 

5933.9  R23 

5924.3  »C2 


399.2 

SG3 

119.3 

.5349 

RTF 

.9738 

.0009 

R13 

.9739 

934.0 

THA 

2.15 

LAUNCH  date  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147.72  LAL  -00  LOL  144.12  VL  26.109 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.763 

RC  202.227  GL  -4.26  GP  -10.64  2AL  35.90 

PLANETOCENTRIC  CONIC 

C3  79.902  VHL  9.933  OLA  17.94  RAL  109.47 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 39  46  3149.84  -26.72 

90.00  23  32  31  4604 .04  12.69 

100\00  9 II  42  2953.39  -29.59 

100.00  0 47  12  4375.72  14.39 

110.00  9 43  7 2567.37  -33.43 

110.00  I 32  16  4234.51  19*72 

DIFFERENTIAL  CORRECTIONS 
TOE-1.3369  TRA  9.1369  TC3  -.9951  BAU  .9444 

ROE  .4344  RRA  .3799  RC3  -.0121  FAU  .00425 

FOE  -.4096  FRA  1.9401  FC3  -.0461  BSP  19391 

BOE  1.5971  BRA  fl.1457  BC3  .9952  FSP  -394 


FLIGHT  TIME  216.00 
DISTANCE  613.172 

GAL  16.97  AZl  91.52  MCA  311.77  SNA  119.01 

CAP  21.09  AZP  91.01  TAL  145.39  TAP  97.15 

ZAP  169.52  ETS  251 .09  ZAE  129.92  ETE  199.73 

RAO  6569.6  VEL  14.193  PTH  2.59 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


ARRIVAL  DATE  SEP  15 


ECC  .35232  INC  1.2164  VI  30.162 
RCA  77.19  APO  161.17  V2  35.209 
ZAC  174.76  ETC  44.39  ClP- 176.79 

DPA  13.42  RAP  90.09  ECC  2.1337 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 
2543.9  -27.93  99.27 

3941.5  7 .20  194.47 

2245.1  -29.60  76.46 

3715.4  9.76  167.01 

1954.6  -34.15  54.69 

3579.6  12. TO  154.29 

ORBIT  DETERMINATION  ACCURACY 

ST  1971.3  SR  302.5  SS  536.2 

CRT  -.2310  CR3  .2913  CST  -.9979 

LSA  1947.6  MSA  295.5  SSA  10.7 

ELI  1972.6  EL2  294.1  ALF  177.91 

ARRIVAL  OATE  SEP  17  1969 


ECC  .37094  INC  1 .5206  VI  30.162 
RCA  74.97  APO  163.14  V2  35.217 
ZAC  172.96  ETC  34.51  CLP  175.68 


107.21 

194.92 

95.75 

177.29 

64.96 

164.20 


3.44 

351.11 

3.79 

350.26 

4.62 

347.97 


SGT  5793.5  3GR 
RRT  .5301  RRP 
SGfl  5905.9  R23 
SGI  5797.0  SG2 


90.25 
64.47 

90.95 
63.51 
92.39 

60.96 

UTION  ACCURA 
379.0  SG3 
.5205  RTF 
.0012  R13 
321.2  THA 


VHP  13.641 

OPA  13.69 

RAP  92.23 

ECC  2.3133 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 32  16 

2549.9 

-27.79 

98 .70 

24  49  15 

4004 .0 

9.15 

188.03 

8 59  16 

2253.4 

-29.55 

77.08 

2 0 8 

3775.7 

10.72 

170.42 

10  25  55 

1967.4 

-34.12 

55.68 

2 42  51 

3634.5 

14.69 

157.39 

r 

ORBIT  DETERMINATION  ACCURACY 

115.5 

.9769 

.9768 

1.99 


ST  1919.9  SR 
CRT  -.2672  CRS 
LSA  1999.2  MSA 
ELI  1920.5  Cl2 


289.0  SS 
.3144  CST  -.9986 
279.3  SSA  10.1 
279.3  ALF  177.65 


LAUNCH  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC 
RL  147.72  LAL  .00  LOL  144.12 
RP  107.58  LAP  1'. 31  LOP  99.13 
RC  203.990  GL  -4.77  GP  -10.49 

PLANETOCENTRIC  CONIC 
C3  92.990  VHL  9.643  OLA  17.28 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  6 50  51  3158.72 

90.00  23  30  14  4663.67 

100.00  8 22  10  2864.23 

100.00  0 45  32  4433.39 

110.00  9 52  22  2582.04 

1 10 .00  1 31  49  4288.35 

DIFFERENTIAL  CORRECTIONS 
TDE-1.7730  TRA  8.8456  TC3  -.6950 
ROE  .4481  RRA  .3833  RC3  -.0071 
FOE  -.4430  FRA  2.0366  FC3  -.0229 
BOE  1 .8287  BRA  8.9539  BC3  .6950 


flight  time  2ia.oo 
OISTANCE  616.320 

VL  26.079  GAL  1S.A6  A7L  91.86  MCA  3U.00  SM* 

VP  56.749  GAP  22. AA  AZP  91.51  TAL  144.52  TAP  99.32 

7AL  34.73  7aP  168.18  ETS  245.46  ZAE  128.49  ETE  188.52 


RAL  110.57 
INJ  LAT 
-26.61 
14.41 
-28.46 
16.11 
-33.29 
20.47 

0AU  .9640 
FAU  .00246 
BSP  19360 
FSP  -391 


RAO  6569. 
INJ  LONG 
107.83 
199.46 
86.53 
180.70 
65.99 
167.39 
MIO' 
SGT 
RRT 
SGB 
SGI 


8 VEL  14.640  PTH  2.65  VHP  14.459 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
6,88  79.95  7 43  30 

354.32  65.36  24  47  57 

7.24  90.46  9 9 54 

353.49  64.48  1 59  25 

8.12  81.74  10  35  24 

351.18  62.01  2 *3  16 

COURSE  EXECUTION  ACCURACY 

5762.4  SGR  357.7  SG3  III. 9 
.5098  RRF  .5024  RTF  .9798 

5773.5  R23  .0018  R13  .9798 

5765.3  SG2  307,6  THA  1.82 


LAUNCH  OATE  FEB  13  1969 
HELIOCENTRIC  CONIC 

RL  147.72  LAL  .00  LOL  144.12  VL  26.050 

RP  107.56  LAP  1.49  LOP  102.37  VP  36.735 

RC  205.508  GL  -5.24  GP  -10.34  7AL  33.93 

PLANETOCENTRIC  CCNIC 

C3  109.017  VHL  10.441  OLA  16.68  RAL  111.51 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  7 0 30  3170.01  -26.48 

90.00  23  28  3 4720.22  15.99 

100.00  8 31  18  2877.21  -28.31 

100.00  0 43  53  4488.26  17.69 

110.00  10  0 26  2598.33  -33.12 

110.00  1 31  14  4339.89  22.09 

DIFFERENTIAL  CORRECTIONS 
TDE-2.0224  TRA  9.6201  TC3  -.5239  SAU  .7636 

ROE  .4633  RRA  .3816  RC3  - .0031  FAU  .00049 

FOE  -.4785  FRA  2.1442  FC3  -.0039  BSP  19322 

BOE  2.0748  BRA  9.6276  BC3  .5239  FSP  -369 


FLIGHT  TIME  220.00 
DISTANCE  618.894 

GAL  2 0.22  A7L  92.23  MCA  318.23  SMA  118.68 
GAP  23.96  ATP  91.67  TAL  143.81  TAP  102.05 
ZAP  167,68  ETS  239.91  ZAE  128.08  ETE  188.30 


ARRIVAL  OATE  SEP  19  1969 


ECC  .39160  INC  1 .8570  VI  30 . 1 62 

RCA  72,30  APO  165.38  V2  35.225 

ZAC  171.09  ETC  28.92  ClP  174.51 

DPA  13.92  RAP  94.32  ECC  2.5302 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2558.7  -27.73  99.35 

4063.7  10.97  191.47 

2264.2  -29.49  77 .88 

3833.4  12.54  173.73 

1982.0  -34.07  56.83 

3686.4  16.57  160.44 

ORBIT  DETERMINATION  ACCURACY 

ST  1959.2  SR  275.7  SS  577.7 

CRT  -.3005  CRS  .3364  CST  -.9991 

LSA  2044.2  MSA  263.3  SSA  9.6 
ELI  1961.0  EL2  262.7  ALF  177.53 

ARRIVAL  OATE  SEP  21  1969 


RAO  6570. 
INJ  LONG 
108.63 
201.86 
87.47 
184.01 
67.22 
170.52 
M10- 
SGT 
RRT 
SGB 
SGI 


J VEL  15.177  PTH  2.73  VHP  15.384 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
10.14  79.58  * 53  20 

357.41  66.31  24  46  44 

10.52  79.99  9 19  15 

556.62  65.50  1 58  41 

11.45  81.02  104344 

354.37  63.22  2 43  34 

COURSE  EXECUTION  ACCURACY 
$727.0  SGR  335.3  SG3  108.5 
.4840  RRF  .4791  RTF  .9827 
5736.8  R23  .0025  R13  *9827 

5729.3  SG2  293.3  THA  1.63 


ECC  .41497  INC  2.2340  VI  3C7.162 

RCA  69.43  APO  167.93  V2  35.232 

ZAC  169.23  ETC  25.4 2 CLP  173.27 

DPA  14.10  RAP  96.34  ECC  2.7941 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2570.0  -27.65  100.16 

4120.2  12*65  194.77 

2277.2  -29.40  78.83 

3888.3  14.24  176.92 

1998.3  -34.01  58.10 

3739.9  18.32  163.41 

ORBIT  DETERMINATION  ACCURACY 
ST  1991.5  SR  262.5  SS  601.4 

CRT  -.3322  CRS  .3585  CST  -.9995 

LSA  2082.1  MSA  247.7  SSA  9.1 

EU  1993.4  EL2  247.4  ALF  177.45 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


2777 .18 
443 8.90 

2488.28 
4203.01 

2217.28 
4048.81 


LAUNCH  OATE  FE8  14  1969 

HELIOCENTRIC  CON  I C 
»L  147.75  LAL  .00  LOL  U5.13 

RP  108.2 5 LAP  1.7 8 LOP  224.89 

PC  48.205  CL  9.14  CP  12.72 

PLANETOCENTRIC  CCNIC 
C3  28.838  VHL  5. 101  OLA  15.15 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 34  44  2777.18 

90.00  16  33  28  443 8.90 

100.00  2 4 19  2488.28 

100.00  17  46  34  4£03 .03 

110.00  3 30  56  2217.28 

110.00  18  36  28  4048.81 

differential  corrections 

TOE  -.2408  TRA  - .3792  TC3  .4721 
ROE  -.3536  RRA  .1402  RC3  .1109 
FOE  .0673  FRA  -.0604  FC3-1 .0062 
BOE  .4324  BRA  .4072  BC3  .4850 

LAUNCH  DATE  F£0  14  1989 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.29  LAP  1,61  L CP  228.09 

RC  49.590  CL  0.56  CP  13.53 

PLANETOCENTRIC  CONIC 
C3  25.161  VHL  5.016  OLA  13.93  I 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  0 40  5 2717.95 

90.00  16  16  44  4488.20 

100.00  28  47  2451 .87 

100.00  17  30  42  4227.51 

110.00  3 33  33  2166.66 

110.00  18  22  26  4065.49 

differential  corrections 

TOE  -.2378  TRA  -.3576  TC3  .5300  ( 

ROE  -.3407  RRA  .1516  RC3  .1425  f 

FOE  .0453  FRA  -.0950  FC3-1 .2594  6 

0OE  .4155  BRA  .3004  0C3  .5496  F 


VL  26.207 
VP  36.694 
ZAL  127.44 

RAL  12.17 
INJ  LAT 
-28.10 
7.67 
-29.52 
0.93 
-33.27 
12.18 

BAU  .1740 
FAU  .03567 
BSP  2035 
PSP  -24J 


FLIGHT  TIME  70.00 
DISTANCE  101.142 


ARRIVAL  DATE  APR  25  1969 


RAO  6560.1  VEL  12.174  PTH  2.10  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 
60.16  244.31  93.64  J J 

105.39  236.02  62.66  17  4 

50.79  244.19  94.91  2 4 

167.37  236.14  61 .35  10  j 

37.70  243.60  90.36  4 

153.50  234.20  57.01  194 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  709.0  SCR  441.6  $03  97.6 

RRT  .2072  RRF  -.3410  RTF  -.6744 
SOB  035.9  R23  -.0496  R13  -.6099 
SCI  726.7  SG2  413.1  THA  15.12 

FLIGHT  TIME  72.00 


120.05 

ECC  .25309 

INC 

1 .804  J 

VI 

30 

.156 

270,62 

RCA  09.67 

APO 

150.43 

V2 

35 

.007 

10.05 

ZAC  120.34 

ETC 

152.03 

CLP 

1 - 

3.95 

9 

.001 

OPA  25.00 

RAP 

34.21 

ECC 

1 . 

4417 

1 TIME. 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 

LONG 

21 

1 

2177.2 

- 

27.30 

7j 

.59 

47 

27 

3030.9 

3.95 

170 

.69 

45 

47 

1088.3 

- 

28.53 

50 

.13 

56 

37 

3603.0 

5,04 

160 

.75 

7 

53 

1617.3 

- 

31.75 

28 

.80 

43 

53 

3446.0 

7.04 

147 

.17 

ORBIT  DETERMINATION  ACCURACr 
ST  304.0  SR  394.4  SS  66.2 


CRT  .0403  CRS 
LSA  403.1  MSA 


.9105  CST 
137.2  SSA 


2717.95 
4466.20 
2431 .67 
A 227.51 
2166.66 
4065.49 


VL  26.505 
VP  36.037 
7AL  129.25 

RAL  10.74 
INJ  LAT 
-27.77 
0.52 
-29.12 
9.73 
-32.70 
12.06 

BAU  .1049 
FAU  .03660 
BSP  2136 
FSP  -276 


501  728.7  502  413,1  THA  15.12  ELI  479.6  EL2  135.9  AlF  53.61 

FLIGHT  TIME  72.00  ARRIVAL  DATE  APR  27  1969 

DISTANCE  107.904 

riP  it'ii  tro  121.31  ECC  .24166  INC  1 .6234  Vj  30.156 

t ^ T4?  263.10  RCA  91.99  APO  150.63  V2  34.994 

2AP  14,00  £TS  297.95  7AE  J40.72  ETC  12.51  ZAC  120.60  ETC  151.76  CLP  -6.25 


RAO  6568.0  VEL  12.105  PTH  2.17  VHP  0.545 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


75.B6 

106.94 

54.64 

160.75 

33.06 

154.61 


241.10 

234.29 

240.93 

235.63 

240.20 

231.79 


95.77 

62.09 

97.05 
61.60 

100.57 

50.05 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  731.1  SGR  451.3  SG3  109.7 

RRT  .3235  RRF  -.3051  RTF  -.6093 

SG0  859.2  R23  -.0505  R13  -.7079 

SGI  752*3  SG2  415.0  THA  16.42 


1 25  23 
17  31  10 
Z 49  19 
10  41  10 
4 9 40 
19  30  12 


OPA  28.15  RAP  34,77  ECC  I .4143 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2110.0 

3066.2 

1031,9 

3627.5 
1566.7 

3465.5 


-26.60 

4,02 

-27.04 

5.06 

-30.90 

0.54 


67.36 

100.22 

46.00 

162.10 

25.10 

140.J7 


ORBIT  DETERMINATION  ACCURACY 


ST 

300.0 

SR 

392 

.0 

SS 

53.4 

CRT 

.0403 

CRS 

.7767 

CST 

.4  798 

LSA 

477.2 

MSA 

136, 

.7 

SSA 

28.4 

ELI 

475.7 

El2 

134, 

.3 

alf 

53.99 

2659.51 

4496.59 

2376.17 

4255.10 

2116.69 

4007.41 


LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  100.33  LAP  1.44  LOP  231,20 

RC  51 .091  CL  7.09  GP  14.42 

PLANETOCENTRIC  CONIC 
C3  23.765  VHL  4.075  OLA  12.64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 45  55  2659.51 

90.00  16  0 0 4496.59 

100.00  2 13  46  2376.17 

100.00  17  14  58  4255.10 

110.00  3 36  42  2116.69 

110.00  10  0 32  4087.41 

differential  corrections 

TOE  -.2255  TRA  -.3369  TC3  .5879 
ROE  -,3278  RRA  .1560  RC3  .1794 
FOE  .0176  FRA  -.1340  FC3-1 .4530 
80E  .3970  0RA  .3713  BC3  .6147 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  La  145.13 

RP  100.38  LAP  1.27  LOP  234.47 

RC  52.697  CL  7.15  GP  15.40 

PLANE TOCtHTRIC  CONIC 
C3  22.604  VHL  4.754  OLA  11.30  i 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  0 52  15  2802.12 

90.00  15  43  52  4529.56 

100.00  2 19  15  2321.43 

100.00  16  59  31  4205.40 

110.00  3 40  23  2067.56 

110.00  17  54  53  41J2.11 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2116  TRA  -.3173  TC3  *64J6  i 

ROE  -.3144  RRA  .1616  RC3  .2223  I 

FOE  -.0167  FRA  -.1775  FC3-J .6602  1 
BOE  .3790  BRA  .3561  BC3  ,6790  J 


FLIGHT  TIME  74.00 


ARRIVAL  DATE  APR  29  1969 


VL  26.700 
VP  36.966 
ZAL  131.03 

RAL  9.40 
INJ  LAT 
-27.30 
9.46 
-20.59 
10.62 
-32.01 
13.64 

BAU  .1953 
FAU  <03900 
BSP  2220 
FSP  -316 


DISTANCE  194.660 

GAL  -6.15  A7L  08.55  HCA  86.16  SMA  122.48  ECC  .23147  INC  1,4453  VI  30.156 

GAP  -11.65  AZP  8 9.90  TAL  Z01.44  TAP  287.59  «CA  94.13  APO  150.83  V?  34.980 

7AP  16.76  f TS  304.27  7AE  147.50  £TE  14.27  7AC  128.89  ETC  150.66  ClP  -8.63 


RAO  6560.0  VEL  12.048  PTH  2,15  VHP  0.041 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TI*C 


71.65 

100.60 

50.59 

170.32 

30.12 

155.02 


230.11 
252.00 
237.09 
231 .39 
237.13 
229.61 


97,03 
63.19 
99*12 
61 .89 
102*60 
50.35 


OPA  27.20  RAP  35.21  ECC  1.3911 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  750*7  SGR  462-9  SG3  123.2 
RRT  .3620  RRF  -.4335  RTF  -.7025 
SG6  001.9  R23  -.0609  R13  -.7249 
SGI  777.3  SG2  416.6  THA  17,92 

FLIGHT  TIME  76.00 


14 

2059.5 

-25.93 

63.25 

5 

3896.6 

5.79 

101 .93 

22 

1776.2 

-27,03 

42.13 

53 

3655.2 

6.70 

163.64 

59 

1516.7 

-29.94 

21 .53 

39 

3487.4 

9.36 

149.34 

ORBIT  DETERMINATION  ACCURACY 

ST  292.1 

SR 

309.4 

SS 

47,0 

CRT  .0379 

CRS 

.4147 

CST 

.0162 

LSA  460,6 

MSA 

136.5 

SSA 

30.9 

ELI  460.4 

EL2 

132.6 

ALF 

54.50 

VL  26.076 
VP  37.001 
7AL  132.76 


flight  time  7$. do  arrival  date  mat  i 195 9 

DISTANCE  201 .406 

"HI  *2;  88,73  **  89,35  **  1?3,55  E«  K243  INC  1.2686  VI  30.156 

7.1  55!  J!'??  I*-  202 -7i  T*P  e^-08  96-07  APO  151.03  V2  34.967 

?AP  18.91  ETS  309.41  7AE  146.47  ETE  16.16  ZAC  128.94  ETC  149.54  CLP  -11.11 


LNCH  A7MTH 
90.00 
9 0.00 
100.00 
100.00 
J10.00 
110.00 


OLA  11.30 
L-I  TIME 
2602.12 

4529.56 
2321 .43 
4205.48 

2067.56 
4112.11 


RAL  0.15 
INJ  LAT 
-26.70 
10.47 
-27.94 
11.59 
-31.22 
14.52 

BAU  .2052 
FAU  .04355 
BSP  2321 
FSP  -361 


RAO  6567.9  VEL  11.999  PTH  2.14  VHP  7.560 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


235.35 

229*96 

235*10 

229.37 

234.23 

227,67 


99.00 
63.54 
101 *09 
62*25 
104.60 
50.71 


MIO-CCURSE  EXECUTION  ACCURACr 
SGT  767.7  SCR  477.2  SG3  130.3 
RRT  ,4045  RRF  -.4055  RTF  -.7139 
SGB  903,9  R23  -.0006  RJ3  -.7412 
SGI  001.4  SG2  410.0  THA  19.67 


1 55  35 
16  59  21 

2 57  56 
10  10  57 

4 14  50 
19  3 25 


OPA  20.45  RAP  35,51  ECC  1.3720 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


-25.07 

6.03 

-26.12 

7.70 

-28.09 

10.27 


59.26 

103.79 

30.32 

165.33 

18.0$ 

150.67 


ORBIT  DETERMINATION  ACCURACY 


ST 

201  .2 

SR 

303.6 

SS 

54.5 

CRT 

. 8524 

CRS 

-.1070 

CST 

- . 5002 

LSA 

457.5 

MSA 

136.9 

SSA 

33.6 

ELI 

457.3 

EL2 

130.7 

ALF 

55.39 

1712 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69 


LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.4?  LAP  1.09  LOP  237.66 

RC  54.398  GL  6.32  GP  16.49 

PLANETOCENTRIC  CONIC 
C3  21 .639  VHL  4.652  OLA  9.92 

LNCH  A7HTH  LNCH  TIME  L-J  TIME 
90.00  0 58  59  2545.93 

90.00  15  28  2 4564.63 

100.00  2 25  13  2267.80 

100.00  16  44  29  4317.99 

110.00  3 44  35  2019.43 

110.00  17  41  36  4139.13 

DIFFERENTIAL  CORRECTIONS 


FLIGHT  TIME  70.00 


ARRIVAL  DATE  HA*  3 1969 


VL  27.034  GAL 
VP  37.183  GAP 
7AL  134.42  ZAP 


DISTANCE  208.138 

-6.20  A7L  88.91  MCA  92.53  SMA  124.54  ECC  .21444  INC  1.0924  VI  30.156 

-9.93  A7P  90.05  TAL  204.02  TAP  296.56  RCA  97.83  APO  151.24  V2  34.954 

21.31  ETS  313.59  7AE  145.63  ETE  18.22  ZAC  128.82  ETC  148.41  CLP  -13.69 


RAL  7.01 
INJ  LAT 
-25.99 
11.52 
-27.17 
12.61 
-30.34 
15.47 


RAD  6567.9  VEL  11.959  PTH  2.13  VHP  7.126 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TINE 


OPA  29.69  RAP  35.66  ECC  1.3561 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


63.60 

192.62 

42.85 

173.92 

23.04 

158.71 


232.86 

228.17 

232.57 

227.61 

231.61 
225.97 


101.66 

63.95 

102.96 

62.67 

106.56 

59.13 


1 41  24 

16  44  7 

$ 3 1 

17  56  27 
4 18  14 

18  50  36 


1945.9 

3964.6 

1667.8 

3718.0 
1419.4 

3539.1 


-24.12 

7.93 

-25.12 

8.85 

-27.77 

11.26 


55.42 

185.78 

34.65 

167.15 

14.79 

152.13 


MID-COURSE  EXECUTION  ACCURACY 


TDE 

-.1968  TRA 

-.2993  TC3 

.6900  BAU  .2145 

SGT 

701.7  SCR  494.9  SG3  155.3 

ST 

ROE 

-.3004  RRA 

.1602  RC3 

.2716  FAU  .04764 

RRT 

.4477  RRF  -.5404  RTF  -.7229 

CRT 

FOE 

-.0583  FRA 

-.2255  FC3-1 

.9060  BSP  2407 

SGB 

925.2  R23  -.0941  R13  -.7566 

LSA 

BOE 

.3591  BRA 

.3433  BC3 

.7416  FSP  -4J2 

SGI 

024.6  SG2  419.5  THA  21.71 

Eli 

LAUNCH  OATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  *00  LOL  145.13  VL 

RP  108.45  LAP  .91  LOP  240.85  VP 


FLIGHT  TIME  00.00 


ORBIT  DETERMINATION  ACCURACY 

267.9  SR  375.4  55  75.9 

.8230  CRS  -.4527  CST  -.7863 
445.0  MSA  138.2  SSA  36.2 
442.8  EL2  129.0  AlF  56.34 

ARRIVAL  DATE  MAT  5 1969 


27.175  GAL 
37.274  GAP 


DISTANCE  214.053 

-6.22  AZL  09.00  HCA  95.72  SMA  125.43  ECC  .20740  INC  .9154  VI 
-9.13  A2P  90.09  TAL  205.20  TAP  301 .00  RCA  99.42  APO  151.45  V2 


RC  56.106  GL  5.43 

PLANETOCENTRIC  CONIC 

GP 

17.70 

7AL  135.90 

ZAP  23.94 

ETS  317.05 

7AE  144.95 

ETE  20.49 

C3  20.039 

VHL  4.565 

OLA 

0.50 

RAL  6.00 

RAO  6567.0  VEL  11.926 

PTH  2.12 

VHP  6.7J2 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

1 6 11 

2491 .01 

-25.17 

59.70 

230.62 

103.41 

1 47  42 

90.00 

15  12  45 

4601 .42 

12.61 

194.77 

226.65 

64.44 

16  29  27 

100.00 

2 31  40 

2215.35 

-26.32 

39.19 

230.30 

104.71 

3 0 35 

100.00 

16  29  50 

4352.31 

13.67 

175.92 

226.11 

63.16 

17  42  30 

11 0.00 

3 49  19 

1972.35 

-29.30 

19.71 

229.27 

100.31 

4 22  11 

110.00 

17  28  40 

4160.07 

16.47 

160.35 

224.53 

59.62 

10  30  17 

30.156 
34.94 2 
-16.39 


OPA  30.98  RAP  35.62  ECC  1.3430 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1891.0 

4001.4 

1615.4 

3752.3 

1372.3 

3568.1 


-23.08 

9.07 

-24.04 

9.96 

-26.60 

12.32 


51.73 
187.88 
31  .13 
169.09 
11.63 
153.7 1 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


ROE  -.2852  RRA 
FDE  -.1091  FRA 
BOE  .3379  BRA 


LAUNCH  OATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147,75  LAL  .00  LCC  145. 13 

RP  108.49  LAP  .73  LOP  244 .03 

RC  58.051  GL  4,45  GP  19.03 

PLANETOCENTRIC  CONIC 
C 3 20.175  VHL  4.492  OLA  7.07 

LNCH  TIME  L-I  TIME 

1 13  53  2437,34 

14  58  4 4639.62 

2 38  36  2164.08 

16  16  1 ' 4308.11 

3 54  34  1926.32 

17  16  32  4J96.64 

DIFFERENTIAL  CORRECTIONS 

TOE  -.1635  TRA  -.2679  TC3  .7672 

ROE  -.2601  RRA  .1053  RC3  .3925 

FOE  -.1711  FRA  -.3350  FC3-2.4547 

BOE  .3140  BRA  .3257  BC3  .0610 


TC3 

.7313  BAU 

.2233 

SGT 

79 J .7  SCR  517.3  SC3  174.0 

ST 

252.5  SR 

364.3 

SS 

106.1 

RC3 

.3279  FAU 

.05216 

RRT 

.4907  RRF  -.5969  RTF  -.7293 

CRT 

.8085  CRS 

-.6213 

CST 

-.0955 

FC3- 

■2.1660  BSP 

2492 

SGB 

945.7  R23  -.1092  R13  -.7715 

LSA 

431.8  MSA 

140.5 

SSA 

30.8 

BC3 

.0014  FSP 

-470 

SGI 

946.6  SG2  421.5  THA  24.11 

ELI 

424.5  El2 

127.5 

ALF 

57.43 

FLIGHT  TIME  82.00 

ARRIVAL 

DATE 

MAY 

7 1969 

VL  27.300  GAL 
VP  37.354  GAP 
7AL  1 37  «A3  ZAP 


DISTANCE  221.548 

-6.25  AZL  89.26  HCA  90.90  SMA  126.25  ECC  .20123  INC  .7364  VI  30-156 

-8.36  A7P  90.11  TAL  206.40  TAP  305.39  RCA  100.84  APO  151.65  V2  34.929 

26.80  ETS  3J9.95  7A£  144.44  ETE  23.02  ZAC  127.99  ETC  146.21  CiP  -19.23 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LAUNCH  OATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.905  GL  3.41  GP  20.50 

PLANETOCENTRIC  CONIC 
C3  19.626  VHL  4.430  OLA  5.62 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 22  3 2304.83 

90.00  14  44  0 4679.00 

100.00  2 46  3 2113.90 

100.00  16  2 41  4425.16 

120.00  4 0 23  1002.28 

120.00  17  4 51  4230.54 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1474  TRA  -.2571  TC3  .7090 

ROE  -.2490  RRA  .1956  RC3  .4653 

FOE  -.2420  FRA  -.3954  FC3-2.7625 

BOE  .2093  BRA  .3230  BC3  .9160 


RAL  5.12 
INJ  LAT 
-24.20 
13.72 
-25.39 
14.76 
-28.35 
17.52 

BAU  .2325 
FAU  .05721 
BSP  2608 
FSP  -537 


VL  27.411  GAL 
VP  37.423  GAP 
7AL  130.76  ZAP 


RAO  6567.0  VEL  11.898  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


56.10 

197.02 
35.66 

170.02 
16.52 

162.11 


228.65 

225.38 

228.30 

224.86 

227.21 

223.33 


105.04 

64.99 

106.34 

63.71 

109.95 

60.17 


VHP  6.329 
INJ  TIME 
1 54  30 

16  15  23 

3 14  40 

17  29  10 

4 26  41 
10  26  31 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  798.2  SGR  545.9  SC3  195.1 
RRT  .5332  RRF  -.6530  RTF  -.7357 
SG0  967.0  R23  -.1229  R13  -.7005 
SGI  069.0  SG2  424.2  THA  26.94 

FLIGHT  TIME  04.00 

DISTANCE  220.222 

-6.27  A7L  09.45  HCA  102.09  SMA  126.96 
-7.63  ATP  90.12  TAL  207.6 2 TAP  309.70 
29.00  ETS  522.45  ZAC  144.05  ETE  25.06 


RAL  4.30 
INJ  LAT 
-23.30 
14.04 
-24.30 
15.07 
-27.27 
10.59 

BAU  .2403 
FAU  .06262 
B9P  2603 
FSP  -600 


RAO  6567.0  VEL  11.075  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


52.56 

199.37 

32.27 

180.21 

13.47 

163.96 


226.94 

224.37 

226.57 

223.87 

225.43 

222.59 


106.56 

65.61 

107.85 

64.55 

111.46 

60.70 


VHP  5.975 
INJ  TIME 
2 1 40 

16  1 59 
5 21  17 

17  16  26 
4 51  44 

10  15  21 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  797.9  SGR  501.6  SG3  217.0 
RRT  .5703  RRF  -.7004  RTF  -.7357 
SG0  907.4  R23  -.1392  R13  -.0034 
SGI  889.5  SG2  420.5  THA  30.29 


OPA  32.34  RAP  35.38  ECC  1.3320 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1037.3  -21.98  40.19 

4039.6  10.24  190.08 

1564.1  -22.90  27.74 

3708.1  11.11  171.13 

1326.3  -25.37  8.61 

3598.6  13.42  155.40 

ORBIT  DETERMINATION  ACCURACY 

ST  233.6  SR  349.5  S5  143.4 

CRT  .7055  CRS  -.7057  CST  -.9388 

LSA  410.2  MSA  143.8  SSA  41.0 

ELI  401.0  EL2  126.0  ALF  58.89 

ARRIVAL  OATE  MAY  9 1969 


ECC  .19585  INC  .5545  VI  30.156 

RCA  102.11  APO  151.85  V2  34.917 

7AC  127.24  ETC  145.19  ClP  -22.22 

OPA  33.77  RAP  34 .89  ECC  1 .3230 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1704.8  -20.81  44.78 

4079.0  11.43  192.36 

1513.9  -2l.7i  24.49 

3825.2  12.28  173.25 

1281.3  -24.11  5.73 

3630.5  14.55  157.17 

ORBIT  DETERMINATION  ACCURACY 
ST  2)6.4  SR  331.2  SS  104.5 

CRT  .7536  CRS  -.7473  CST  -.9538 

LSA  408.3  MSA  140.3  SSA  42.7 

ELI  375.1  El2  125.6  AlF  60.10 


1713 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  i 


LAUNCH  CATE  FE6  14  1969  FLIGHT  TINE  06.00  ARRIVAL  CATE  HAT  11  1969 


HELIOCENTRIC  CONIC  DISTANCE  234 .872 


RL  J 47 . 75 

LAL 

.00 

LOL  145.13 

VL  27.500 

GAL  -6.29 

A7L  89.63 

HCA  105.26 

SNA 

127.63 

ECC  .19116 

INC  .3604 

VI 

30.156 

RP  100.57 

LAP 

.36 

LOP  250.39 

VP  37.404 

GAP  -6.93 

A7P  90.10 

TAL  200.60 

TAP 

313.94 

RCA  103.23 

APO  152.03 

V2 

34.906 

RC  61.901  GL  2.30 

PLANE TOCENTRIC  CONIC 

GP  22.12 

7Al  139.95 

7AP  33.18 

ETS  324.65 

ZAE  143.77 

ETE 

29.07 

ZAC  126.25 

ETC  144.26 

CLP 

-25.39 

C3  19.171 

vhl 

4.370 

DLA  4.15 

RAL  3.79 

RAD  6567.8 

VEL  11.055 

PTH  2.10 

VHP 

5.651 

DPA  35.26 

RAP  34 . 1 3 

ECC 

1.3155 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

30  46 

2333.28 

-22.26 

49.14 

225.49 

107.97 

2 

9 40 

1733.3 

-19.60 

41  .48 

90.00 

14 

30  34 

47J9.45 

15.97 

201.01 

223.61 

66.30 

15 

49  13 

4119.4 

12.63 

194.73 

100.00 

2 

54  4 

2064.64 

-23.31 

29.00 

225.10 

109.26 

3 

20  20 

1464.6 

-20.47 

21 .36 

100.00 

15 

49  57 

4463.32 

16.90 

162.50 

223.13 

6*.02 

17 

4 21 

3063.3 

13.47 

175.47 

110.00 

4 

6 46 

1037.00 

-26.13 

10.53 

223.91 

112.06 

4 

37  23 

1237.1 

-22.01 

2.95 

110.00 

16 

53  44 

4263.65 

19.60 

165.91 

221.70 

61.47 

10 

4 40 

3663.6 

15.71 

159.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 


TOE 

-.1317 

TRA  - 

.2494 

TC3  .7961 

0AU 

.2400 

SOT  790.7  SGR 

6?5 .9 

SG3 

242.4 

ST 

199.5 

SR 

300.5 

SS 

230.1 

- 

ROE 

-.2271 

RRA 

.2071 

RC3  .5472 

FAU 

.06044 

RRT  .6005  RRF 

-.7i9l 

RTF 

-.73J0 

CRT 

.7073 

CRS 

-.7657 

CST 

-.9545 

f 

FOE 

-.3270 

FRA  - 

.4573 

FC3-3.0907  BSP 

2757 

5GB  7000  ^R?3 

-.1142 

R13 

-.0191 

LSA 

403.2 

MSA 

153.1 

SSA 

43.7 

BOE 

.2625 

BRA 

.3242 

BC3  .9677 

FSP 

-606 

SGI  909.9  SG2 

435.0 

THA 

34.20 

ELI 

345.1 

EL2 

126.1 

alf 

61  .23 

r 

LAUNCH 

DATE  FEB  14 

1969 

flight  time 

96.00 

arrival 

DATE 

MAT 

13  1969 

_ 

HELIOCENTRIC  CONIC  OISTANCE  241 *497 


RL  147.75 

LAL  .00 

LOL  145.13 

VL  27.593 

GAL  -6.31  A7L  09.02  HCA  106.44 

SNA  120.21 

ECC  .10710 

INC 

.1764 

VI 

30.156 

- 

RP  100.60 

LAP  .17 

LOP  253.57 

VP  37.336 

GAP  -6.26  ATP  90.06 

TAL  209.64 

TAP  310.00 

RCA  104.22 

APO 

152.20 

V2 

34.094 

RC  64.032 

GL  1.12 

GP  23.90 

ZAL  140.90 

ZAP  36.71  ETS  326.67  ZAE  143.54 

ETC  32.70 

ZAC  J25.00 

ETC 

143.45 

CLP 

-28.74 

1 

PLANETOCENTRIC  CONIC 

= 

C3  10.796 

VHL  4,335 

OLA  2.67 

RAL  3.35 

RAO  6567.0  VEL  11.040 

PTH  2.10 

VHP  5, 

.357 

OPA  36.02 

RAP 

33.06 

ECC 

1 .3093 

_ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 40  5 

2202.46 

-21.16 

45.03 

224.29 

109.27 

2 15 

7 

1602.5 

•10.33 

30.29 

9 0.00 

14  17  43 

4760.95 

17.09 

204.35 

223.09 

67.07 

15  37 

4 

4161.0 

13.03 

197.10 

= 

100.00 

3 2 40 

2016.07 

-22.19 

25.03 

223.09 

1J0. 56 

3 36 

16 

1416.1 

19.19 

10.32 

100.00 

15  37  49 

4502.57 

10.09 

104.00 

222.63 

65.79 

16  52 

51 

3902.6 

14.67 

177.76 

110.00 

4 13  46 

J 793.53 

-24.95 

7.70 

222.65 

114.16 

A 4J  39 

1193. 5 

- 

■21.47 

.20 

110.00 

1$  43  12 

4297.07 

20.70 

167.96 

221.24 

62.22 

17  54 

50 

3697.9 

16.90 

160.90 

- 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.1171 

TRA  -.2454 

TC3  .7930 

BAU  .2560 

SGT 

776.0  SGR  600.3  SG3  260.6 

ST  104.1 

SR 

201  .0 

SS 

279.6 

_ 

ROE  -.2017 

RRA  .2190 

RC3  .6393  FAU  .07459 

RRT 

.6213  RRF  - 

•0046  RTF  - 

.7207 

CRT  .6403 

CRS 

-.7660 

CST 

-.9447 

FOE  -.4243 

FRA  -.5194 

FC3-3.4357  BSP  2032 

SG0 

1032.0  R23  - 

.1653  R15  - 

.0364 

LSA  405.6 

MSA 

156.9 

SSA 

44.0 

BOE  .2333 

BRA  .3294 

BC3  1.0106 

FSP  -770 

SGI 

931.6  SG2  444.1  THA  3 9.00 

ELI  310.6 

EL2 

127.9 

ALF 

62.12 

- 

LAUNCH  DATE  FES  14  1969 

FLIGHT  TIME  ' 

90.00 

ARRIVAL 

cate 

MAT 

15  1969 

HELIOCENTRIC  CONIC 

OISTANCE  248.096 

RL  147.75 

LAL  .00 

La  145.13 

VL  27.667 

GAL  -6.: 

52  A7L  90.02  HCA  111.62 

SMA  120,72 

ECC  .10358 

INC 

.0171 

vi 

30.156 

RP  100.64 

LAP  -.02 

LOP  256.74 

VP  37 . 500 

GAP  -5,62  A7P  09.99 

TAl  210.50 

TAP  322.12 

RCA  105.09 

APO 

152.35 

V2 

34  .003 

- 

RC  66.131 

GL  -.14 

GP  25.63 

7AL  141,06 

7AP  40.47  ETS  328.58 

7AE  143.32 

£T£  36.79 

ZAC  123.49 

ETC 

142.75 

CLP 

-32.30 

PLANETOCENTRIC  CONIC 

.. 

C3  16,457 

VHL  4 . 300 

DLA  '1.17 

RAL  3.05 

RAO  6567 

.7  VEL  11.827 

PTH  2.09 

VHP  5. 

094 

OPA  38.43 

RAP 

31  .64 

ECC 

1 .3043 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 50  2 

2232.04. 

-19.99 

42.59 

223.34 

110.40 

2 27 

15 

1632.0 

- 

17.02 

35.17 

90.00 

14  5 24 

4003.60 

10.20 

206,96 

222.82 

67.92 

15  25 

20 

4203.6 

15.04 

199.72 

100.00 

3 11  56 

1967 .91 

-21  .00 

22.75 

222.92 

111.77 

3 44 

44 

1367.9 

- 

17,06 

15.36 

100.00 

15  26  12 

4542.96 

19.20 

187.37 

222.30 

66.64 

16  41 

55 

3943.0  ’ 

15.88 

180.16 

110.00 

4 21  25 

1750.39 

-23.72 

4.95 

221.64 

115.37 

4 50 

36 

1150.4 

- 

20.11 

357.60 

110.00 

16  33  12 

4333.24 

21 .08 

170.11 

221 .03 

63.06 

17  45 

25 

3733.2 

18.09 

163.03 

DIFFERENTIAL  CORRECTIONS 

MID-CCURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1032 

TRA  -.2443 

TC3  .7745 

BAU  .2652 

SGT 

754.0  SGR  ' 

T46.7  SC3  296.4 

ST  169.8 

SR 

247.9 

SS 

334.4 

ROE  -.1717 

RRA  .2330 

RC3  .7420 

FAU  .00106 

RRT 

,6314  RRF  - 

.0443  RTF  - 

.7040 

CRT  .5394 

CRS 

-.7452 

CST 

-.9245 

FOE  -.5370 

FRA  -.5610 

FC3-3.7957 

BSP  2950 

see 

1061.1  R23  - 

.1677  R13  - 

.0566 

LSA  410.4 

MSA 

150.5 

SSA 

43.6 

BOE  .2003 

BRA  .3301 

BC3  1.0731 

FSP  -063 

SGI 

950.4  SG2  455.5  THA  44,56 

ELI  270.4 

EL2 

131  .1 

alf 

62.85 

LAUNCH  DATE  FEB  14  1969  FLIGHT  TIME  92.00  ARRIVAL  DATE  MAT  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  £54,667 


RL 

147.75 

LAL 

.00 

La 

145. 

.13 

VL 

27.730 

GAL 

-6, 

.32 

AZL 

90.23 

HCA 

114.79 

SMA 

129.15 

ECC 

.18055 

INC 

.2293 

VI 

30. 

156 

RP 

100.67 

LAP 

-.21 

LOP 

259. 

.92 

VP 

37.616 

GAP 

-5. 

.01 

AZP 

89.90 

TAL 

211.26 

TAP 

326.04 

RCA 

105 

.03 

APO 

152, 

.47 

V2 

34. 

873 

RC 

60.274 

GL 

-1  .40 

GP 

27. 

93 

ZAL 

142.57 

ZAP 

44. 

.44 

ETS 

330.47 

ZA£ 

143.05 

ETE 

41.37 

ZAC 

12 1 

.72 

ETC 

142, 

,30 

CLP 

-36.09 

plane tocentric  conic 


C3  10.236 

VHL 

4,270 

OLA  -.35 

RAL  2.91 

RAO  6567, 

7 VEL  11.016  PTH  2.09 

1 VHP  4 

.063 

OPA  40 .09 

RAP 

29.65 

tee 

1 .3001 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

I INJ  TIME 

PO  CST  TIM 

INJ 

1 ? LAT 

INJ 

2 LONG 

90.00 

2 

0 45 

2101.66 

-10.76 

39.41 

222.63 

111.61 

2 37 

7 

1501  .7 

- 

■15,66 

32.10 

90.00 

13 

53  33 

4047.57 

19.30 

209.74 

222.79 

60.07 

15  14 

21 

4247.6 

16.26 

202.38 

100.00 

3 

21  56 

1919.00 

-19.76 

19.72 

222.20 

112.90 

3 53 

56 

1319.0 

- 

16.49 

12.45 

100.00 

15 

15  4 

4504.66 

20.30 

109.9B 

222.36 

67.50 

16  31 

20 

3904.7 

17.09 

102.66 

110.00 

4 

29  40 

1707.36 

-22.44 

2.27 

220.00 

116.49 

4 58 

16 

1107.4 

- 

10.70 

355.13 

110.00 

16 

23  41 

4369.06 

22.99 

172.37 

221 .06 

63.90 

17  36 

31 

3769 .£ 

19.31 

165.17 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.0936 

TRA 

-.2492 

TC3  .7339  BAU  .2749 

SGT 

721,4  SGR 

824.0  SG3 

324.2 

ST  161.9 

SR 

210.5 

SS 

391  .2 

ROE  -.1372 

RRA 

.2470 

RC3  .0560 

FAU  .00741 

RRT 

.6227  RRF 

-.0770  RTF  - 

.6739 

CRT  .3969 

CRS 

-.6924 

CST 

-.8981 

FOE  -.6625 

FRA 

-.6363 

FC3-4.1495 

BSP  3047 

SGB 

1095.2  R23 

-.1623  R13  - 

.877? 

LSA  443.0 

MSA 

157.4 

SSA 

42.7 

BOE  .1661 

BRA 

.3515 

6C3  1.1275 

FSP  -954 

SGI 

909.1  SG2 

470.3  THA 

51  .04 

ELI  227.0 

El? 

137. 8 

ALF 

61  .89 

1714 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69* 


LAUNCH  DATE  FE0  14  1969 


FLIGHT  time  94.00 


ARRIVAL  DATE  MA V 19  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.75 

LAL 

.00 

LOL 

145 

.13 

VL 

07. 

783 

GAL 

RP 

108 

.70 

LAP 

-.40 

LOP 

063, 

.09 

VP 

37. 

646 

GAP 

RC 

70.456 

GL 

-2.91 

GP 

30 

.18 

TAL 

143.11 

TAP 

OISTANCE  061 .010 

-6.30  A7L  90.45  MCA  117.96  SNA  109.53  ECC  .17794  INC  .4470  VI  30.156 
-4.43  ATP  89.79  TAL  011.90  TAP  329.86  RCA  106.40  APO  150.58  V2  34.060 
40.62  ETS  330.41  TAE  142,66  ETE  46.44  7AC  119.68  ETC  140.03  CLP  -40.13 


PLANE TOCENTRrC  CONIC 
C3  18.036  VHL  4.247  OLA  -1.91 


RAL  2.90  RAO  6567.7  VEL  11.808  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

0 10  20 

2130.06 

-17.45 

36.05 

020.17 

110.66 

90.00 

13  42  5 

4093.20 

20.39 

210.64 

003.00 

69.90 

100.00 

3 32  40 

1071 .34 

-10.45 

16.72 

001.72 

113.95 

100.00 

15  4 10 

4627.96 

01.40 

192.72 

022.59 

68.62 

no.  oo 

4 39  0 

1664.09 

-01.10 

359.63 

020.36 

117.54 

110.00 

16  14  35 

4407.97 

04.11 

174.76 

001.33 

65.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0065  TRA  -.2575  TC3  .6760 

ROE  -.0960  RRA  .2605  RC3  .9811 

FOE  -.8032  FRA  -.6851  FC3-4.4974 

BOE  .1090  0RA  .3677  BC3  1.1916 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 


BAU  .0873 
FAU  .09369 
BSP  3010 
FSP  -1050 


0.09  VHP  4.664 
INJ  TIME 
0 47  51 

15  3 

4 3 

16  01 

5 6 
17  28 

MID-COURSE  EXECUTION  ACCURACY 
SGT  681.4  SGR  914.8  SG3  350.0 
RRT  .5945  RRF  -.9038  RTF  -.6085 
SG6  1140.7  R03  -.1429  R13  -.8996 
SGI  1032.0  SG0  405.6  THA  58.34 


OPA  41.70  RAP  27.64  ECC  1 .2960 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


38 

59 

06 

44 

3 


1530.9 

4093.0 
1071  .3 

4008.0 

1064.1 
3808.0 


-14.23 

17.47 

-15.06 

18.31 

-17.24 

00.54 


29.05 

005.18 

9.56 

105.09 

352.60 

167.44 


ORBIT  DETERMINATION  ACCURACY 


ST 

157.5 

SR 

169.4 

SS 

453.0 

CRT 

.1674 

CRS 

-.5669 

CST 

-.8666 

LSA 

483.2 

MSA 

153.8 

SSA 

41  .2 

ELI 

177.8 

EL2 

147.9 

ALF 

56.81 

FLIGHT  TIME  96.00 
OISTANCE  067.724 


ARRIVAL  DATE  MAY  21  1969 


RL 

147 

.75 

LAL 

.00 

La 

145. 

.13 

VL 

07.808 

GAL 

-6.31 

ATL 

90.68 

HCA 

121.13 

SMA 

109. 

.84 

ECC 

.17570 

INC 

.6794 

RP 

108 

.73 

LAP 

-.58 

LOP 

266. 

.06 

VP 

37.670 

GAP 

-3.87 

ATP 

89.65 

TAL 

210.42 

TAP 

333 

.55 

RCA 

107,03 

APO 

150, 

.66 

RC 

70.672 

GL 

-4.45 

GP 

30 

.57 

TAL 

143.45 

TAP 

52.98 

ETS 

334.46 

TAE 

142.07 

ETE 

51 

.96 

TAC 

117.39 

ETC 

142 

.00 

VI 


30.156 

34.853 

-44.41 


PLANETOCENTRIC  CONIC 


C3  17.881 

VHL  4.229 

OLA  -3.51 

RAL  3.09 

RAO  6567.7 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 04  56 

0079.15 

-16.07 

33.08 

90.00 

13  30  51 

4940.91 

21.40 

215.72 

1 00.00 

3 44  38 

1802.04 

-17.06 

13.71 

too. 00 

14  53  49 

4673 .25 

02.50 

195.64 

110.00 

4 49  7 

1620.18 

-19.69 

356.99 

110.00 

16  5 50 

4447.88 

25.24 

177.32 

INJ  RT  A SC 
221.94 
223.46 
221.48 

223.07 

220.08 

221 .86 


PTH  2.09  VHP 
INJ  A7MTH  INJ 
113.63 
71.09 
114.93 
69.78 
118.52 
66.14 


4.500 
TIME 
2 59  35 
14  53  11 

4 15  0 

16  11  43 

5 16  7 

1 7 19  58 


differential  corrections 
TOE  -.0865  TRA  -.2723  TC3  .5922  BAU  .3015 

ROE  -.0489  RRA  .2756  RC3  1.1133  FAU  .09903 

FOE  -.9509  FRA  -.7172  FC3-4.8044  BSP  337J 

BOE  .0994  BRA  .3875  BC3  1 .2610  FSP  -1138 


MID-COURSE  EXECUTION  ACCURACY 
SGT  633.4  SGR  1015.4  5G3  377.8 

RRT  .5302  RRF  -.9246  RTF  -.5503 
SCO  1196.8  R03  -.1139  R13  -.9203 
SGI  1086.4  SG2  502.0  THA  66.36 


OPA  43.46  RAP  05.01  ECC  1.0943 

PO  CST  TIM  INJ  2 LAT  INJ  0 LONG 
1479.1  -10.74  05.99 

4340.9  18.70  008.14 

1000.0  -13.56  6.67 

4073.3  19.54  188.09 

1020.0  -15.73  350.11 

3847.9  01.79  169.86 

0R8IT  DETERMINATION  ACCURACY 

ST  J60.1  SR  133.4  SS  515.9 

CRT  -.1972  CRS  -.2776  CST  -.8445 

LSA  535.2  MSA  140 >9  5SA  39.0 

ELI  167.4  EL0  106.5  ALF  157.42 


LAUNCH  DATE  FEB  14  1969 


HELIOCENTRIC  CONIC 


ARRIVAL  DATE  HA V 23  1969 


RL  147.73 

LAL 

.00 

La  145.13 

VL  27.864 

GAL  -6.30 

RP  108.76 

LAP 

-.77 

LOP  069.42 

VP  37.689 

GAP  -3.33 

RC  74.919 

GL 

-6.10 

GP  35.08 

TAL  143.60 

TAP  57.49 

PLANETOCENTRIC  CONIC 

C3  17.773 

VHL 

4.216 

OLA  -5.17 

RAL  3.43 

RAO  6567.7 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

38  43 

2025.90 

-14.59 

09.88 

90.00 

13 

19  42 

4991 .33 

02.55 

019.00 

100.00 

3 

57  38 

1771.35 

-15.58 

10.68 

100.00 

14 

43  29 

4721.11 

03.59 

198.78 

110.00 

5 

0 18 

1575.16 

-18.01 

354.35 

110.00 

15 

57  10 

4490.06 

26,37 

180.08 

FLIGHT  time  98.00 

OISTANCE  074.210 

90.93  HCA  124.29  SMA  13 0.10 
09.48  TAL  210.83  TAP  337.12 
336.69  TAE  1 41 .22  ETE  57.85 

7 VEL  11.796  PTH  2.09  VHP  4.372  DPA  45.13  RAP  21.90  ECC  1.0905 


ECC  .17370  INC  .9268  VI  >0.156 

RCA  107.49  APO  150.71  V2  34.044 
TAC  114.00  ETC  142.03  CLP  -40.95 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0933  TRA  -.2918  TC3  .4850 
ROE  .0057  RRA  .2867  RC3  1 .2522 
FOE-1.1059  FRA  -.7316  FC3-5 .0602 
BOE  .0934  BRA  .4091  BC3  1.3429 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.70  LAP  -.95  LOP  272.59 

RC  77.194  GL  -7.09  GP  37.70 

PLANETOCENTRIC  CONIC 
C3  17.713  VHL  4.209  DlA  -6.90 

LNCH  ATMTH  LNCH  TIME  L-J  TIME 

90.00  2 53  56  1970.41 

90.00  33  8 28  5045.25 

100.00  4 li  59  1710.62 

100.00  14  33  7 4772.27 

110.00  5 12  42  1528.53 

110.00  15  40  53  4535.13 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1079  TRA  -.3146  TC3  .3557 
ROE  .0693  RRA  .2952  RC3  1.3955 
FOE-1.0659  FRA  -.7277  FC3-5.2490 
BOE  .1083  BRA  .4314  BC3  1.4401 


BAU  .3191 
FAU  .10388 
BSP  3587 
FSP  -1015 


VL  27.893 
VP  37,700 
TAL  143.54 

RAL  3.93 
INJ  LAT 
-10.99 
03.60 
-13.99 
04.68 
-16.63 
07.51 

BAU  .3410 
FAU  .10740 
BSP  3890 
FSP  -1086 


021 .97 
004.19 
001.49 
003.80 
000.05 
002.66 

MID-COURSE  EXECUTION  ACCURACY 
SGT  584.7  SGR  1126.0  SG3  400.2 
RRT 
SGB 
SGI 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

114.54 

3 12  09 

1425.9 

-11.16 

00.88 

70.41 

14  42  54 

4391  .3 

19.93 

011.33 

115.84 

4 27  9 

1171  .4 

-11.98 

3.74 

71.09 

16  0 10 

4121 .1 

00.79 

191 .10 

119.44 

5 06  33 

975.2 

-14.15 

347.50 

67.42 

17  12  8 

3890.1 

03.07 

172.46 

ORBIT  DETERMINATION  ACCURACY 


.4176  RRF  -.9408  RTF  -.4270 
1268.8  R23  -.0769  R13  -.9304 
1159.0  9G2  516.2  THA  74.65 


ST 

174.6 

SR 

101  .8 

SS 

580.9 

CRT 

-.6875 

CRS 

.0720 

CST 

-.0368 

LSA 

600.6 

MSA 

143.6 

SSA 

36.8 

ELI 

198.1 

EL2 

78.0 

ALF 

149.00 

GAL 

GAP 

TAP 


FLIGHT  TIME  100.00 
DISTANCE  080.666 

-6.07  ATL  91.19  HCA  107.46  SMA  130.31 
-0.82  ATP  09.07  TAL  013.10  TAP  340.57 
62.10  ETS  339.15  TAE  140.05  ETE  64.00 


RAO  6567.7  VEL  11.794  PTH  2.09  VHP  4.280 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
26.58  022.06  115.38  3 06  47 

000.62  005.19  73.91  14  32  34 

7.57  221.76  116.69  4 40  38 

002.19  224.04  72.57  15  52  39 

351.66  020.07  100.31  5 38  11 

103.08  003.74  68.86  17  4 28 

MID-COURSE  EXECUTION  ACCURACY 
SGT  545.4  SGR  1246.0  SG3  4J0.7 
RRT  .2402  RRF  -.9533  RTF  -.2410 
SGB  1360.0  R03  -.0370  R13  -.9506 
SGI  1054.4  SG2  525.9  THA  82.71 


ARRIVAL  DATE  MAY  25  1969 


ECC  .17214  INC  1.1934  VI  30.156 

RCA  107.00  APO  152.74  V2  34.035 

TAC  110.10  ETC  142.74  CLP  -53.74 

OPA  46.73  RAP  18.41  ECC  1 .2915 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1370.4  -9.47  19.60 

4445.3  01.10  014.79 

1116.6  -10.50  .72 

4J72.3  00.06  194.37 

908.5  -10.40  345.01 

3935.1  04.39  175.30 

ORBIT  DETERMINATION  ACCURACY 
ST  196.0  SR  157.7  SS  640.7 

CRT  -.9462  CRS  .7356  CST  -.0457 

LSA  600.9  MSA  139.0  55A  33.9 

ELI  040.4  EL0  40.3  ALF  141.52 


1715 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  FEB  14  1969 


FLIGHT  TIME  102.00 


ARRIVAL  CATE  MA^  27  1969 


HELIOCENTRIC  CONIC 
RL  147,75  LAL  .00  LOL  145.13 

RP  10$. 61  LAP  -|.I3  LOP  275.76 

RC  79.493  CL  -9.63  GP  40.36 

planetocentric  CONIC 
C3  17.707  VHL  4.208  OLA  -0.72 

LNCH  A7MTH  LNCH  TIME  L-I  time 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3 10  54 
12  56  55 

4 26  0 

14  22  30 

5 26  35 

15  40  25 


1911.60 

5103.71 

1663.07 

4627.67 

1479.66 

4503,04 


VL  27.915 
VP  37.711 
7AL  143.24 

RAL  4.61 
INJ  LAT 
-11.26 

24.66 
-12.27 

25.75 

-14.93 

26.66 


DISTANCE  287.094 

CAL  -6.24  AZL  91.40  HCA  130.62  SNA  130.46  ECC  .17074  INC  1.4835  VI  30.156 

CAP  -2.33  A7P  69.03  TAL  213.29  TAP  343.91  RCA  100.19  APO  152.74  V2  34.827 

7AP  66.74  ETS  34J  .09  7AE  130.52  ETE  70 .26  ?AC  109.34  ETC  143,51  ClP  -56.77 


RAO  6567.7  VCL  1J.794  PTH  2,09  VHP  4.227 
INJ  LCNG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 


OPA  40.25  RAP  14.50  ECC  1.2914 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


23.15 
226.50 
4.34 
205.95 
340 .09 
106.40 


222.03 

226.50 

222.31 

226.10 

220.70 

225,14 


116.15 

75.63 

117.47 

74.20 

121.11 

7Q.52 


3 42  46 

14  21  59 

4 55  43 

15  42  50 

5 51  14 

16  56  49 


1311.0 

4503.7 

1063.1 

4227.7 
079.7 

3983.0 


-7.65 

22.45 

-0.49 

23.35 

'10.70 

25.74 


16.33 

210.61 

357.59 

197.90 

342-34 

170.45 


DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.1349  TRA 

-.3420 

TC3  .1995 

BAU 

.3660 

SGT 

532.7  SCR 

1367.4  SG3 

430.1 

ST 

231  .8 

SR 

230.5 

SS 

714 .6 

ROE 

.1403  RRA 

.2976 

RC3  1,5333 

FAU 

.10904 

RRT 

-.0159  RRF 

-.9626  RTF 

.0199 

CRT 

-.9704 

CRS 

.9079 

CST 

-.0699 

FOE-1 

.4179  FRA 

-.6955 

FC3-5.331 1 

BSP 

4221 

5G6 

1467.5  R23 

-.0010  RI3 

-.9626 

LSA 

773.4 

MSA 

135.5 

SSA 

30.0 

BOE 

.1946.  BRA 

.4533 

0C3  1.5462 

FSP 

-1320 

SGI 

1367.4  SG2 

532.7  THA 

90.42 

ELI 

325.1 

EL2 

33.9 

alf 

135.16 

LAUNCH  OA TE  FEB  14  1969 


FLIGHT  TIME  104.00 


ARRIVAL  DATE  MAY  29  1969 


HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  LOL  1*5.13  VL  27.931  GAL 

RP  100.03  LAP  '1.30  LOP  278.92  VP  37.716  GAP 

RC  01.013  GL  '11.96  GP  43.11  ZAL  142.70  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  293.493 

-6.20  A7L  91.00  MCA  133.70  SMA  130.50  ECC  .16955  INC  1 .8022  VI  30.J56 

'1.06  ATP  88.75  TAL  213.35  TAP  347.13  RCA  100,44  APO  152.72  V2  34.820 

71.34  ETS  344.94  ZAE  136.63  ETE  76.49  ZAC  106.42  ETC  144,55  CLP  -64.01 


C3  17.760 

VHL  4.215 

OLA  -10.67 

RAL  5.47 

RAO  6567.7 

VEL  11.796 

PTH  2.09  VHP  4.215 

OPA  49.66 

RAP  10.24 

ECC  1.2924 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 30  1 

1049.00 

-9.35 

19.52 

223.74 

116.65 

4 0 50 

1249.0 

-5.67 

12.77 

90.00 

12  44  44 

5160.10 

25.60 

231 .02 

220.16 

77,63 

14  10  52 

4560,1 

23,7^ 

222.90 

100.00 

4 46  2 

>£03.73 

-10.30 

.95 

223.19 

110.19 

5 12  46 

1003.7 

-6.53 

354  .27 

100*00 

14  11  24 

4006.39 

26.01 

210.17 

227.07 

76.26 

15  32  53 

4200.6 

24.65 

202.04 

no  *00 

5 42  12 

1427.05 

-13.09 

346.01 

221 .60 

121 .06 

6 6 0 

027,9 

-8.78 

339.55 

110.00 

15  31  43 

4637.25 

29.02 

190.13 

226.91 

72.45 

16  49  1 

4037.2 

27,13 

181 .97 

DIFFERENTIAL  CORRECTIONS 
TOC  -.1752  TRA  -.3712  TC3  .0215 

ROE  .2203  RRA  .2930  RC3  1.6610 

FOE-1.5599  FRA  -.6376  FC3-5.2995 

BOE  .2015  BRA  ,4729  BC3  1.6611 


LAUNCH  DATE  FEB  14  1969 

heliocentric  C0H1C 

RL  147.75  LAL  ,00  LOL  145,13 

RP  100,05  LAP  -1.47  LOP  262.08 

RC  04,153  GL  -14.30  GP  45.05 

PLANE  TOCENTRIC  CONI  C 
C3  17.913  VHL  4.232  OLA  -12.77 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  3 51  51  1700.50 

9 0.00  12  31  29  5240.31 

100.00  5 6 36  1539.42 

100.00  13  59  26  4956.70 

110.00  5 59  59  1372.22 

110.00  15  22  32  4696,67 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2311  TRA  -.3990  TC3  -.1726 

ROE  .3107  RRA  .2010  RC3  1.7735 

FOE-1.6097  FRA  -.5597  FC3-5.1526 

BOE  .3072  BRA  .4007  0C3  1.7019 


BAU  .3946 
FAU  .10077 
BSP  4615 
FSP  -1340 


VL  27.94J 
VP  37.717 
ZAL  141.09 

RAL  6,55 
INJ  LAT 
-7,22 
26.63 
-0.29 
27.02 
-11.07 
30.96 

BAU  .4267 
FAU  .10661 
BSP  5091 
FSP  -1349 


GAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  566.3  SCR  1400.2  SG3  434 .0 
RRT  -.3014  RRF  -.9696  RTF  .3002 
SG0  1592.3  R23  .0209  R13  -.9693 

SCI  1499.4  SC2  536.0  THA  97.51 

flight  time  ios.oo 
DISTANCE  299.863 

-6,15  AZL  92.16  HCA  136.93  SMA  1 
-1.40  AZP  00.42  TAL  213.30  TAP  3 
75.03  ETS  340.31  ZAC  134.40  ETE 


ORBIT  DETERMINATION  ACCURACY 


RAO  6567,7  VEL  11.602  PTH  2.09  VHP  4.247 
INJ  LONG  IHJ  RT  ASC  INJ  A7MTH  INJ  TIME 


15.62 

236.09 

357.32 

214.96 

342.96 
194.30 


225.02 
230.21 
224.45 
229.96 
222. T7 
229.11 


117.45 

00.00 

110.02 

70.60 

122.55 

74.73 


4 21  31 
13  50  50 

5 32  15 

15  22  2 

6 22  51 

16  40  49 


ST 

203.6 

SR 

325.9 

SS 

779.7 

CRT 

-.9739 

CRS 

• 9641 

CST 

-.8986 

LSA 

081 

.0 

MSA 

133.4 

SSA 

27,5 

ELI 

429.3 

EL2 

40,9 

alf 

130.93 

ARRIVAL 

LU 

Q 

MAT 

31  196! 

ECC 

.16055 

INC 

2.1565 

VI 

50.156 

RCA 

108, 

63 

APO 

152.67 

V2 

34 .813 

ZAC 

103, 

46 

ETC 

145.04 

CLP 

-69.43 

OPA 

50, 

96 

RAP 

5.70 

ECC 

1 .2940 

PO  ! 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1100. 

6 

-3.49 

8.93 

4640.3 

939.4 

4356.7 
772.2 

4096.7 


24,98 

'4.30 

25.96 

-6.70 

26.56 


227.82 

350.71 

206.67 

336.60 

186.01 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  653.6  SCR  1607.1  SG3  430.0 
RRT  -.5401  RRF  -.9750  RTF  .5474 
SG6  1735.0  R23  .0534  R13  -.9739 

SGI  1650.2  SG2  535.7  THA  103.00 


ORBIT  DETERMINATION  ACCURACY 


ST  354.5  SR 
CRT  -.9725  CRS 
LSA  1007.0  MSA 
ELI  560.4  El2 


436.8  55 
.9847'  CST 
132.7  SSA 


045.0 

-.9250 

24.0 


64.7  ALf  126. 76 


LAUNCH  OATE  FEB  14  1969 


flight  time  100.00 


ARRIVAL  DATE  JUN  2 1969 


HELIOCENTRIC  CONIC  OISTANCE  306.206 


RL  147.75 

LAL 

.00 

LOL  145.13 

VL  27.945 

GAL  -6.09 

AZL  92.56 

HCA  140.09 

SMA 

130.60 

ECC  .16770 

INC 

2.5550 

VI 

30.156 

RP  100.07 

LAP 

-1.64 

LOP  205 .25 

VP  37.715 

GAP-  -.97 

AZP  00,04 

TAL  213.15 

TAP 

353.24 

RCA  108.76 

APO 

152.59 

V2 

34.007 

RC  06.500 

GL 

-16.09 

GP  40.50 

ZAL  140.70 

ZAP  80.12 

ETS  352.01 

ZAE  131.04 

ETE 

00.36 

ZAC  100.53 

ETC 

147.34 

CLP 

-74.97 

PLANETOCENTRIC  CONIC 

C3  10.172 

VHL 

4.263 

OLA  -15.04 

RAL  7.06 

RAO  6567,7 

V£l  11.013 

PTH  2.09 

VHP 

4. 

.324 

OPA  52.16 

RAP 

.97 

ECC 

1 .2991 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

17  11 

1704.62 

-4.02 

11.34 

226.77 

117.94 

4 

45 

36 

1104.6 

'1  .04 

4.69 

90.00 

12 

16  35 

5322.96 

27,47 

242.00 

232.72 

02.05 

13 

45 

10 

4723.0 

26.20 

233.56 

100.00 

5 

30  22 

1460.40 

-5.94 

353.36 

226.15 

119.35 

5 

54 

51 

068.5 

-1  .99 

346.81 

100.00 

13 

46  5 

5034.32 

20.74 

220.57 

232.53 

01.40 

15 

9 

59 

4434.3 

27.25 

212.08 

110.00 

6 20  25 

1311.72 

-0.03 

339.70 

224.39 

123.16 

6 

42 

17 

711  .7 

-4.41 

333.41 

110.00 

15 

12  31 

4763.05 

32.06 

199.31 

231.81 

77.45 

16 

31 

55 

4163.9 

30.00 

190.70 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3071 

TRA 

-.4264 

TC3  -.3793 

BAU  .4602 

SGT  791.9  SGR  1712.9  5C3  410.4 

ST  449.6 

SR 

562.4 

SS 

905.0 

ROC  .4092  RRA 

.2560  RC3  1 .0560 

FAU  .10219 

RRT  - 

.1009  RRF  - 

.9791  RTF 

.7077 

CRT  -.9752 

CRS 

.9930 

CST 

-.9462 

FOE-1.7942  FRA 

-.4553  FC3-4.0607 

BSP  5500 

SG6  1007.1  R23 

.0734  R13  - 

.9760 

LSA  1140.6 

MSA 

133.5 

SSA 

20.7 

BOE  .5116 

BRA 

.4977  BC3  1 .0943 

FSP  -1315 

SGI  1009.0  SG2  534.6  THA  109.75 

ELI  715.8 

El2 

70.3 

ALF 

128.49 

1716 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  OATC  FEB  14  1969 


HELIOCENTRIC  CONIC 


FLIGHT  time  110.00 
OJSTANCE  312.520 


RL  147.75 

LAL 

.00 

LOL  145.13 

VL"  27.945 

GAL  -6.02 

AZL  93.01 

Ha  143.24 

SMA 

130.68 

ECC 

.16699 

RP  108.89 

LAP 

-1 .80 

LOP  288.41 

VP  37.710 

GAP  -.55 

AZP  87.59 

TAL  212.90 

TAP 

356.14 

RCA 

108.85 

RC  88.877 

GL 

-19.78 

GP  51.32 

ZAL  139.32 

ZAP  84.13 

ETS  356.03 

ZAE  129.00  ETE 

93.84 

ZAC 

97.66 

planetocentric  conic 

53.27 

C3  18.587 

VHL 

4.311 

OLA  -17.53 

RAL  9.43 

RAO  6567.0 

VEL  11.831 

PTH  2.10 

VHP 

4.453 

DPA 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

4 

47  16 

J6I0.15 

-2.04 

6.50 

229.11 

110.25 

5 

14  14 

1018.1 

90.00 

11 

59  2 

5420.00 

28.10 

249.03 

235.76 

06.32 

13 

29  22 

4020.0 

100.00 

5 

58  25 

1388.58 

-3.26 

348.95 

228.44 

119.73 

6 21  33 

700.6 

100.00 

13 

30  34 

5124.79 

29.40 

227.19 

235.64 

84.81 

14 

55  59 

4524.8 

110.00 

6 

44  16 

1244.94 

-6.33 

336.15 

226.53 

123.66 

7 

5 1 

644.9 

110.00 

15 

1 13 

4041.20 

33.06 

205.12 

235.11 

80.76 

16  21  54 

4241  .2 

ARRIVAL  DATE  JUN  * 1969 


30.156 

34.902 

-80.59 


INJ  2 LAT  INJ  2 LONG 


1.75 
27.29 
.72 
28.45 
-1 .86 
31  .43 


359.87 

240.45 

342.42 

218.54 

329.91 

196.27 


DIFFERENTIAL  CORRECTIONS 
TOE  -.4061  TRA  -.4468  TC3  -.5868 

ROE  .5196  RRA  .2222  RC3  1 .9055 

FDE-1.8788  FRA  -.3397  FC3-4.4737 

0OE  .6595  BRA  .4990  BC3  1.9938 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  UX  145.13 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  GL  -23.01  GP  54.08 

planetocentric  CONIC 
C3  19.224  VHL  4.385  OLA  -20.26 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 24  10  1516.08 

90.00  11  37  7 5537.95 

100.00'  6 32  23  1295.94 

100.00  13  11  36  5233.33 

110.00  7 12  35  1169.96 

110.00  14  47  53  4932.07 

DIFFERENTIAL  CORRECTIONS 


BAU  .4954 
FAU  .09605 
BSP  6134 
FSP  -1264 


VL  27.940  GAL 
VP  37.702  GAP 
7AL  137.48  ZAP 


MID-COURSE  EXECUTION  ACCURACY1 
SGT  967.0  SCR  1808.9  SG3  399.1 
RRT  -.7985  RRF  -.9823  RTF  .8046 
SG6  2051.2  R23  .0890  R13  -.9789 

SGI  1981.1  SG2  531.5  THA  115.04 

FLIGHT  TIME  112.00 

DISTANCE  318.806 

-5.94  A7L  93*54  HCA  146.39  SNA  130.64 

-.15  ATP  87.05  TAL  212.55  TAP  358.94 

87.79  ETS  .37  ZAC  125.92  ETE  98.98 


ORBIT  DETERMINATION  ACCURACY 


RAL  11.31 
INJ  LAT 
1.25 
28.31 
-.12 
29.88 
-3.48 
33.84 


RAO  6567.8  VEL  11.858  PTH  2.10  VHP  4.641 
INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME 


.80 

257.64 

343.86 

235.23 

332.21 

212.10 


232.24 
239.38 
231 .48 

239.37 

229.38 
239.12 


118.29 

90.63 

119.89 

89.02 

124.03 

84.82 


5 49  26 

13  9 25 

6 53  59 

14  38  49 


ST 

571.3 

SR 

698.5 

SS 

963.3 

CRT 

-.9792 

CRS 

.9968 

CST 

-.9619 

LSA 

1312.9 

MSA 

135.4 

SSA 

17,4 

ELI 

89 7.9  EL2 

90.1 

alf 

129.16 

ARRIVAL 

DATE 

JUN 

6 1969 

ECC 

.16640 

INC 

3.5362 

VI 

30.156 

RCA 

100.90 

APO 

152.38 

V2 

34.797 

ZAC 

94.89 

ETC 

150.84 

CLP 

-86.23 

DPA 

54.35 

RAP 

351 .09 

ECC 

1.3164 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

916.1 

5.02 

354.15 

7 32 
16  10 


4938.0 
695.9 

4633.3 

570.0 

4332.1 


28.10 

3.86 

29.42 

1.01 

32,75 


248.99 

337.33 

226.45 

326.00 

203.03 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.5339 

TRA 

-.4570 

TC3 

-.7848 

BAU 

.5297 

SGT  1,169.3  SCR  1883.0 

SG3 

372.1 

ST 

723.8 

SR 

840.1 

$S 

1013.9 

ROC 

.6394 

RRA 

.1719 

RC3 

1.9060 

FAU 

.08805 

RRT  -.0562  RRF  -.9049  RTF 

.0618 

CRT 

-.9831 

CRS 

.9985 

CST 

-.9729 

FOE-i 

.9322 

FRA 

-.2089 

FC3-3.9654 

BSP 

6679 

SG0  2217.2  «23  .1024 

R13 

-.9802 

LSA 

1496.1 

MSA 

138.4 

SSA 

14.5 

0O€ 

.8330 

BRA 

.4091 

BC3 

2.0612 

FSP 

-1181 

SGI  2153.3  SG2  520.6 

THA 

119.98 

ELI 

1104.3 

El2 

100.9 

alf 

130.67 

LAUNCH  04 TE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  100 .92  LAP  -2.11  LOP  294.73 

RC  93.644  GL  -26.64  GP  56.88 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  114.00 


ARRIVAL  DATE  JUN  8 I 969 


DISTANCE  325.065 

VL  27,931  OAL  -5.86  A7L  94.16  HCA  149.54  SMA  130.58  ECC  .16592  INC  4,1  577  VI  50.156 
VP  37.691  GAP  .23  AZP  86.41  TAL  212.10  TAP  1.64  RCA  108.91  APO  152.24  V2  34.793 
7AL  135.21  ZAP  91.01  ETS  5.00  ZAE  122.63  ETC  103.78  ZAC  92.23  ETC  152.79  CLP  -91.86 


C3  20.190 

VHL 

4.493 

OLA  -23.29 

RAL  13.55 

RAO  6567.0  VEL  11.898 

PTH  2.11 

VHP  4, 

.897 

OPA  55.42 

RAP 

345.97 

ECC  1.3323 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

12  4 

1387.35 

5.38 

353.60  236.50  r 

117.84 

6 35 

11 

707.4 

9.06 

346.86 

90.00 

11 

7 0 

5689.94 

27.70 

268.71  243.56 

96.14 

12  41 

50 

5089.9 

28.26 

260.09 

100.00 

7 

15  19 

1103.18 

3.70 

337.67  235.58 

119.6B 

7 35 

3 

583.2 

7.62 

331 .08 

100.00 

12 

46  33 

5369.35 

29.61 

245.33  243.76 

94.32 

14  16 

3 

4769.4 

29.89 

236.53 

110.00 

7 

47  3 

1083.71 

-.19 

327.71  233.15 

124.10 

8 5 

6 

483.7 

4.30 

321 .50 

110.00  14  31  19  5041 .59 

DIFFERENTIAL  CORRECTIONS 

34.18 

220.65  243.96  89.85  15  55 

MIO-COURSE  EXECUTION  ACCURACY 

21 

4441.6  33.70  211.41 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6972 

TRA 

-.4543 

TC3  -.9571 

BAU  .5635 

SGT  1388.6  SGR  1942.7  SG3 

340.3 

ST  909.4 

SR 

988.4 

SS  1059.0 

ROE  .7733 

RRA 

.1075 

RC3  1.8552 

FAU  .07091 

RRT  -.8915  RRF  - 

.9870  RTF 

.8973 

CRT  -.9863 

CRS 

.9994 

CST  -.9007 

FOE-1 .9613 

FRA 

-.0778 

FC3-3.3037 

BSP  7259 

SOB  2388.0  R23 

.1130  R13  - 

.9812 

LSA  1704.4 

MSA 

141  .0 

SSA  11.9 

BOE  1 .0412 

BRA 

.4669 

0C3  2.0876 

FSP  -1086 

SGI  2329.6  SG2  ! 

524.6  THA  124.50 

ELI  1338.5 

El2 

110.7 

ALF  132.50 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.93  LAP  -2.25  LOP  297.89 

RC  96.038  GL  -30. 7J  GP  59-80 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  116.00 


ARRIVAL  DATE  JUN  10  196i 


DISTANCE  331.296 

VL  27.918  GAL  -5.76  A7L  94.91  HCA  152.68  SMA  130.49  ECC  .16554  INC  4.9072  VI  30.156 

VP  37.679  GAP  .60  AZP  85.64  TAL  211.57  TAP  4.25  RCA  108.88  APO  152.09.V2  34.789 

ZAL  132.45  ZAP  93.75  ETS  9.95  ZAE  119.13  ETE  108.30  ZAC  89.67  ETC  154.88  ClP  -97.47 


C3  21 .654 

VHL 

4.653 

OLA  -26.62 

RAL  16.24 

RAO  6567.9  VEL  11.960 

PTH  2.13 

VHP  5.241 

OPA  56.53 

RAP 

340.64 

ECC 

1 .3564 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 24  32 

1J92.49 

11.42 

342.46  242.72 

116.09 

7 44 

24 

592.5 

14.83 

335.45 

90.00 

10 

16  8 

630.36 

24.99 

306.96  247.89 

103.78 

10  26 

39 

30.4 

26.64 

298.60 

1 00.00 

8 

14  47 

1030.15 

8.79 

329.16  241.34 

110.69 

8 31 

50 

430.2 

12.55 

322.39 

100.00 

12 

8 34 

5555.96 

27.00 

258.91  240.60 

1 01 .26 

13  41 

10 

4SL56.0 

29.14 

250.34 

110.00 

8 

30  40 

980.31 

3.76 

322.31  238.26 

124.00 

8 47 

0 

300.3 

p.20 

316.03 

110.00 

14 

9 11 

5178.57 

33.69 

231.29  249.64 

96.13 

15  35 

29 

4570.6 

34.10 

222.00 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCORACY 

TDE  -.9070 

TRA 

-.4301 

TC3-1 .0871 

BAU  .5937 

SGT  1619.1  SGR  1975.9  SG3  303.0 

ST  1131.2 

SR 

1134.4 

SS 

1093.3 

ROE  .9204 

RRA 

.0234 

RC3  1.7389 

FAU  .06868 

RRT  -.9133  RRF  - 

.9887  RTF 

.9199 

CRT  -.9888 

CRS 

.9990 

CST 

-.9861 

FOE-1 .9599 

FRA 

.0544 

FC3-2.746I 

BSP  7808 

SOB  2554.6  R23 

.1225  R13  - 

.9819 

LSA  1934.0 

MSA 

145.7 

SSA 

9.6 

0DE  1.2922 

BRA 

.4307 

BC3  2.0507 

FSP  -970 

SGI  2500.9  SG2  521 .0  THA  128.81 

ELI  1597.5 

EL2 

120.1 

ALF 

134.92 

1717 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  14  1969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUN  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  337.499 

RL  147.75  LAL  .00  LOL  145.13  VL  27 .902  GAL  -5.66  A7L  95.03  HCA  155.01  SMA  130.37  ECC  .16524  INC  5.0344  VI  30.156 

RP  108.94  CAP  -2.39  LOP  301.05  VP  37.664  GAP  .96  A7P  84.67  TAL  210.96  TAP  6.77  RCA  108.83  APO  151.91  V2  34.787 

RC  90.436  GL  -35.26  GP  62.89  ZAl  129.16  7AP  95.93  ETS  15.26  7AE  115.41  ETE  112.64  7AC  87.19  ETC  157.19  ClP-103.11 

planetocentric  CONIC 

C3  23.909  VHL  4.890  DLA  -30.28  RAL  19.49  RAD  6568.0  VEL  12.054  PTH  2.15  VHP  5.698  OPA  57.70  RAP  334.93  ECC  1.3935 


LNCH  A7MTH  , 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

70.79 

7 32  47 

1227.00 

19.70 

340.99 

251.46 

113.41 

7 53  14 

627.1 

22.77 

341  .45 

101 .21 

10  33  47 

643.95 

19.79 

306.06 

251.47 

113.40 

10  44  31 

43.9 

22.79 

298.52 

70.79 

7 32  47 

1227.06 

19.70 

340.99 

251  .46 

113.41 

7 53  M 

627.1 

22.77 

34 1 .45 

101 .21 

10  33  47 

643.95 

19.79 

306.06 

251  .47 

113.40 

10  44  31 

43.9 

22.79 

298.52 

110.00 

9 30  22 

843.88 

8.90 

315.09 

245,44 

123.14 

9 44  26 

243.9 

13.21 

308.64 

110.00 

13  35  22 

5363.18 

31.47 

245.21 

255.06 

104.08 

15  4 46 

4763.2 

33.09 

236.36 

DIFFERENTIAL  CORRECTIONS  MIO^COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1000  TRA  -.3767  TC3-I.1571  BAU  .6207  SGT  1058.4  SGR  1909.0  SG3  265.3  ST  1391.6  SR  1273.5  SS  1117.1 

ROE  1.0050  RRA  -.0796  RC3  1.5594  FAU  .05811  RRT  -.9270  RRF  -.9902  RTF  .9360  CRT  -.9907  CRS  .9999  CST  -.9900 

FDE-1.9340  FRA  .1751  FC3-2.1042  BSP  0392  SC6  2722.1  R23  .1293  R13  -.9828  ISA  2187,3  MSA  149.1  SS  A 7.6 

0OE  1.6036  BRA  .3851  BC3  1.9418  FSP  -851  SGI  2672.8  SG2  515.8  THA  132.91  ELI  1882.1  EL2  128.0  AlF  137.56 

LAUNCH  DATE  FEB  14  1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  14  1969 

HELIOCENTRIC  CCNIC  (DISTANCE  343.672 

RL  147.75  LAL  .00  LOL  145.13  VL  27.083  GAL  -5.54  A7L  97.02  HCA  158.94  SMA  130.23  ECC  .16502  INC  7,0188  VI  30.156 

RP  108.94  LAP  -2.52  LOP  304 .22  VP  37.640  GAP  1.30  A7P  03.45  TAL  210.26  TAP  9.20  RCA  108.74  APO  151.73  V2  34.705 

RC  100.837  GL  -40.31  GP  66.23  ZAL  125.30  ZAP  97.51  ETS  21.07  7AE  11 1.43  ETE  117.03  ZAC  04,74  ETC  159.06  ClP-108.95 

PLANETOCENTRIC  CONIC 


C 3 27.405 

VHL  5.243 

OLA  -34.23  RAL  23.44 

RAD  6568.1 

VEL  12.201 

PTH  2,19 

VHP  6.316 

DPA  58.92 

RAP  328.61 

ECC  1 .4523 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

69.92 

6 40  53 

1447.65 

21.10 

6.47 

258.86 

117.59 

7 13  J 

847,6 

24.63 

359-09 

110.08 

11  49  11 

5700.26 

21  .12 

273.09 

258.86 

117.58 

13  25  31 

5180.3 

24.64 

265 .7] 

69.92 

6 48  53 

1447.65 

21  .10 

6.47 

258.86 

117.59 

7 13  I 

847.6 

24.63 

359.09 

110.08 

11  49  11 

5780.26 

21.12 

273.09 

258.86 

117.50 

13  25  31 

5180.3 

24.64 

265.7] 

= 

69.92 

6 40  53 

1447.65 

21.10 

6.47 

258.86 

117.59 

7 13  I 

847.6 

24.63 

359.09 

110.08 

11  49  11 

5780.26 

21.12 

273.09 

250.06 

117.58 

13  25  31 

5180.3 

24.64 

265.71 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1 .5428  TRA  -.2786  TC3-1.1481  BAU  .6397  SGT  2104.2  SCR  1967.1  SG3  225.4  ST  1690.1  SR  1384,9  SS  1123.0 

ROE  1 .2643  RRA  -.2103  RC3  J .3086  FAU  .04726  RRT  -.9372  RRF  -.9914  RTF  .9483  CRT  -,9921  CRS  1.0000  CST  -.9927 

FOE-1 .881 J FRA  .2868  FC3-1  .4006  BSP  0909  SG6  2000.4  R23  .1341  R13  -.9838  LSA  2452.4  MSA  151.9  SSA  5.9 

BOE  1.9947  BRA  ,3491  SC 3 1.7409  FSP  -720  SGI  2835.1  SG2  509-2  THA  137.06  ELI  2180.9  EL 2 134.8  ALF  140.7] 


LAUNCH  DATE  FEB  14  1969  FLIGHT  TIME  122.00  ARRIVAL  CATE  JUN  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  349.812 

RL  147,75  LAL  .00  LOL  145. 13  VL  27.061  GAL  -5.41  A7L  90.59  HCA  162.06  SMA  130.08  ECC  .16486  INC  8.5942  Vj  30.156 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.631  GAP  J .63  A7P  81.82  TAL  209.40  TAP  11.54  RCA  108.63  APO  151.52  V2  34.704 

RC  103.240  GL  -45.81  GP  69.94  7AL  120.86  7AP  90.44  ETS  27.71  7AE  107.12  ETE  121.08  ZAC  82.23  ETC  363.33  CtP-115.33 

planetocentric  conic 


C3  33.417 

VHL  5.701 

DLA  -30.35 

RAL  28.27 

RAD  6568.3 

VEL  12.441 

PTH  2.25 

VHP  7.173 

OPA  60.10 

RAP  32 J .29 

ECC  J .5500 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

I N J RT  A SC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

62.98 

6 30  29 

1608.64 

21.64 

19.71 

268.16 

122.47 

6 57  10 

1008 .6 

25.76 

12.64 

1 

117.02 

12  46  9 

57J7.27 

21  .65 

268.50 

268.17 

122.46 

14  21  26 

5117.3 

25.77 

261 .30 

62.98 

6 30  29 

1608.64 

21.64 

19.71 

268.16 

122.47 

6 57  10 

1008,6 

25.76 

12.64 

— 

117.02 

12  46  9 

5717.27 

21.65 

268.38 

268.17 

122.46 

14  21  26 

5117.3 

25.77 

261 .30 

62.98 

6 30  29 

1608.64 

21.64 

19.71 

268.16 

122.47 

6 57  10 

1008.6 

25.76 

12.64 

117.02 

12  46  9 

5717.27 

21  .65 

268.38 

268.17 

122.46 

14  21  26 

5117,3 

25.77 

261 .30 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

T0E-2.0439  TRA  -.1114  TC3-I .0509  BAU  .6406  SGT  2366,4  SGR  1901.6  SG3  106.3  ST  2026.5  SR  1441.6  SS  1J13.5 

ROE  1.4472  RRA  -.3609  RC3  1.0018  FAU  .03677  RRT  -.9438  RRF  -.9920  RTF  .9597  CRT  -.9930  CRS  .9998  CST  -.9949 

FDE-1.8066  FRA  .3812  FC3  -.9527  BSP  9451  SG0  3035.8  R23  .1358  R13  -.9855  LSA  2720.6  MSA  152.2  SSA  4.5 

BCE  2.5043  BRA  .3853  9C3  J .4519  FSP  -596  SGI  7994,9  SG2  496.4  THA  141.57  ELI  2483.1  EL2  138.7  ALF  144.64 

LAUNCH  DATE  FEB  14  1969  FLIGHT  TIME  124,00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CCNIC  OISTANCE  355.913 

RL  147.75  LAL  .00  LOL  145.13  VL  27,037  GAL  -5.27  A7L  100.60  HCA  165.16  SMA  129.91  ECC  .16475  INC10.8043  VI  30.156 

RP  10B.9 5 LAP  -2.75  LOP  310.54  VP  37.613  GAP  1.94  A7P  79.55  TAL  208.62  TAP  13.78  RCA  100.50  APO  151.31  V2  34.703 

RC  105.643  GL  -51.61  GP  74.11  ZAL  115.89  ZAP  98.67  ETS  36,06  ZAE  102-34  ETE  128.16  ZAC  79. 5J  ETC  168.47  ClP-123. 39 

planetocentric  ccnic 


C3  43.943 

VHL 

6.629  OLA  -42.41 

RAl  34.20 

RAO  6568, 

.7  VEL  12.857  PTH  2.34 

VHP 

8-420 

UPA 

61  .08 

RAP 

312.49 

ECC 

1 .7232 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

57.01 

6 

27  6 

1753.70 

20.79 

31.41 

279.62 

127.83 

6 

56 

20 

1153.7 

25.55 

24.83 

122.99 

13 

36  51 

5710.40 

20.81 

267.16 

279.63 

127.02 

15 

12 

1 

5110.5 

25.57 

260.58 

57.01 

6 

27  6 

1753.70 

20.79 

31.41 

279.62 

127.83 

6 

56 

20 

1153.7 

25.55 

24.83 

122.99 

13 

36  51 

5710.40 

20.81 

267.16 

279.63 

127.82 

15 

12 

1 

5110.5 

25.57 

260.58 

57.01 

6 

27  6 

1753.70 

20.79 

31.41 

279.62 

127.83 

6 

56 

20 

1153.7 

25.55 

24.83 

122.99 

13 

36  51 

5710.40 

20.81 

267.16 

279.63 

127.82 

15 

12 

I 

5110.5 

25.57 

260.58 

DIFFERENTIAL 

. CORRECTIONS 

Mid- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2 f 7709 

TRA 

.1823 

TC3  -.0627  BAU  .6358 

SGT 

2662.6  SGR 

1738.1  SG3 

149.0 

ST 

2396.1 

SR 

1372.3 

SS 

1083.4 

ROE  1.5712 

RRA 

-.5575 

RC3  .6535 

FAU  .02674 

RRT 

-.9470  RRF 

-.9908  RTF 

.9712 

CRT 

-.9932 

CRS 

.9994 

CST 

-.9966 

FOE-1 -7125 

FRA 

.4642 

FC3  -.5267  BSP  9919 

SG0 

3179,7  R23 

.1275  R13  - 

.9879 

LSA 

2962.4 

MSA 

149.0 

SSA 

3,4 

BOE  3.1854 

BRA 

.5865 

BC3  1 .0823  FSP  -473 

SGI 

3144.4  SG2 

472.6  THA  147.45 

ELI 

2757,7 

EL2 

138.6 

ALF 

150.28 

1718 


J PL  TM  33-99 


earth_VENUS  TRAJECTORIES  i VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  1 4 1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOt  145.13 

RP  108.95  LAP  -2.86  LOP  313.70 

RC  108.045  0L  -57.36  GP  70.76 

planetocentric  CONIC 
C3  64.587  VHL  8.037  OLA  -45.93 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
52.19  6 36  55  1898.53 

127.81  14  24  15  5755.94 

52.19  6 36  55  1898.53 

127.81  14  24  15  5755.94 

52.19  6 36  55  1898.53 

127.81  14  24  15  5755.94 

DIFFERENTIAL  CORRECTIONS 


VL  27.810  OAL 
VP  37.593  GAP 
7AL  110.52  ZAP 


flight  time  126. do 
DISTANCE  361 .959 

-5.11  AZL  104.14  MCA  168.23  SMA  129.72 

2.23  A ZP  76.14  TAL  207,66  TAP  15.09 

90.18  ETS  48.73  ZAE  96.83  ETE  158.65 


RAL  41.37 
INJ  LAT 
17.07 
17.09 
17.87 
17.89 
17.87 
17.89 


RAO  6569.2  VEL  13.636  PTH  2.49  VHP  10.357 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


41  .90 
268.64 
41  .90 
268.64 
41 .90 
268.64 


293.17 

293.18 

293.17 

293.18 

293.17 

293.18 


133.05 

133.05 

133.05 

133.05 

133.05 

133.05 


7 

16 

7 

16 

7 

16 


8 33 
0 11 
8 33 
0 11 


TC3 

-.5998 

BAU 

.5010 

RC3 

.3051 

FAU 

.01740 

FC3 

-.2343 

BSP 

10381 

BC3 

.6729 

FSP 

-366 

LAUNCH  DATE  FEB  14  1969 
HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  La  145.13  VL  27.701 
RP  108.94  LAP  -2.95  LOP  316.07  VP  37.573 
RC  110.446  GL  -62.22  GP  82.99  ZAL  104.95 
planetocentric  conic 

C3  111.804  VHL  10.574  DLA  -40.05  RAL  49.57 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
49.41  6 59  45  2046.34  12.49 

130.59  15  6 47  5854.29  12.51 

49.41  6 59  45  2046.34  12.49 

130.59  15  6 47  5854.29  12-51 

49.41  6 59  45  2046.34  12.49 

130.59  15  6 47  5854.29  12.51 

DIFFERENTIAL  CORRECTIONS 
TOE-5 . 5259  TRA  1.8307  TC3  -.2705  BAU  .4101 
ROE  -.6432  RRA  -.3 220  RC3  .0264  FAU  .00850 
FOE-1.5632  FRA  .6472  FC3  -.0650  BSP  10732 
BOE  5.5632  BRA  1.0667  BC3  .2797  FSP  -275 


GAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  3040.3  SGR  1316.6  SG3  115.3 
RRT  -.9370  RR F -.9793  RTF  .9039 
SG6  3313.2  R23  .1114  R13  -.9913 

SGI  3285.7  SG2  425.7  THA  157.52 

FLIGHT  time  126.06) 

01 STANCE  367.918 

-4.93  AZL  109.75  HCA  171.23  SMA  129.5 1 

2.49  AZP  70.46  TAL  206.59  TAP  17.82 

96.96  ETS  75.49  ZAE  90.03  ETE  163.22 


ARRIVAL  CATE  JUN  20  1969 


ECC  .16466  INC  14. 1419  VI  30.156 
RCA  108.36  APO  151.08  V?  34.783 

ZAC  76.35  ETC  170.14  ClP-136.83 

OPA  61.44  RAP  301.64  ECC  2.0629 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1298.5  23.23  35.96 

5155.9  23.24  262.70 

1298.5  23.23  35.96 

5155.9  23 .24  262.70 

1298.5  23.23  35.96 

5155.9  23.24  262.70 

ORBIT  DETERMINATION  ACCURACV 
ST  2792.7  SR  1004.7  SS  10A2.9 

CRT  -.9904  CRS  .9971  CST  -.9980 

LSA  3142.8  MSA  138.6  SSA  2.4 

ELI  2965.0  EL2  130.8  AlF  160.35 

ARRIVAL  DATE  JUN  22  1969 


RAO  6570. 

1 VEL  15.269 

PTH  2.74 

VHP  13. 

.605 

OPA  60.33 

rap  ; 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

50.45 

308.06 

136.79 

7 33 

51 

1446.3 

272.47 

308.00 

136.78 

16  44 

21 

5254.3 

50.45 

300.06 

136.79 

7 33 

51 

1446.3 

272.47 

300.08 

136.78 

16  44 

21 

5254.3 

50.45 

300.06 

136.79 

7 33 

51 

1446.3 

272.47 

308.00 

136.78 

16  44 

21 

5254.3 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  OETERMINA 

SGT 

3396.1  SGR 

439.0  SG3 

06.9 

ST  3027.5 

SR 

RRT 

.4170  RRT 

.3400  RTF 

.9952 

CRT  ,9326 

CRS 

SGB 

3424.4  R23  - 

.0800  R13 

.9946 

LSA  3211.5 

MSA 

SGI 

3401.1  SG2 

390.4  THA 

3.13 

ELI  3045.0 

EL2 

ECC  .16454  I NCI 9 • 754 5 VI  30.156 
RCA  106.20  APO  150.82  V2  34.784 
7AC  72.22  ETC  202.29  ClP-172.01 


288.35  ECC  2.8400 
2 LAT  INJ  2 LONG 
45.11 


18.25 

18.27 
18.25 

10.27 
18.25 

18.27 


267.13 
45.11 
267.1  3 
45.11 
267.13 


TION  ACCURACV 

357.2  SS  1018.7 
-.9192  CST  -.9994 

133.9  SSA  1 .9 

128.2  ALF  6.29 


LAUNCH  DATE  FEB  14  1969 


HELIOCENTRIC  CONIC 


RL  147.75 

LAL 

.00 

La  145.13 

VL 

27.751 

RP  108.94 

LAP 

-3.04 

LOP  320.03 

VP 

37.552 

RC  112.044 

GL 

-63.98 

GP  79.92 

7AL 

99.54 

planetocentric  conic 

C3  249.597 

VHL 

15.799 

Ola  -46.84 

RAL 

57.43 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

50.98 

7 

36  37 

2169.64 

5.52 

129.02 

15 

32  39 

716.94 

5.54 

50.98 

7 

36  37 

2169.64 

5.52 

129.02 

15 

32  39 

*716.94 

5.54 

50.98 

7 

36  37 

2169.64 

5.52 

129.02 

15 

32  39 

716.94 

5.54 

DIFFERENTIAL  CORRECTIONS 

TOE-2.5214 

TRA 

2.4796 

TC3  -.0156 

BAU 

.1774 

ROE- 7. 5 307 

RRA 

2.6966 

RC3  .0508 

FAU- 

-.00315 

FOE- I .6641 

FRA 

.8820 

FC3  .0109 

BSP 

10709 

BOE  7.9416 

BRA 

3.6633 

BC3  .0532 

FSP 

-20rf 

FLIGHT  TIME  130.00 
DISTANCE  373.684 

GAL  -4.71  AZL  120.80  HCA  174.07  SMA  129.30 

GAP  2.70  A7P  59.25  TAL  205.30  TAP  19.37 

ZAP  95,09  ETS  131.62  ZAE  00.41  ETE  217.24 

RAD  6571.5  VEL  19.259  PTH  3.09  VHP  20.333 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


54.04 

301.59 

54.04 

301.59 

54.04 

301.59 


322.22 

322.23 

322.22 

322.23 

322.22 

322.23 


136.59 

136.59 

136.59 

136.59 

136.59 

136.59 


0 12  47 
15  44  36 
0 12  47 
15  44  36 
8 12  47 
15  44  36 


ARRIVAL 

DATE 

JUN 

24 

1969 

ECC 

.16421 

INC30 .884  7 

VI 

30 

.156 

RCA 

100 

.07 

APO 

150 

.53 

V2 

34 

.786 

ZAC 

65 

.74 

ETC 

256 

.86 

CLP 

120.50 

OPA 

55 

.70 

RAP 

272 

.85 

ECC 

5. 

1077 

PO 

CST 

TIM 

INJ 

i 2 

LAT 

INJ 

2 

LONG 

1569 

.6 

11 . 

30 

49 

.67 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147,75  LAL  .00  La  145.13 
RP  100.93  LAP  -3.12  LOP  323.20 
RC  115.239  Gl  -56.06  GP  63.00 
plane tocentr ic  conic 
C3  002.546  VHL  20.329  OLA  -36.94 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
65.22  8 52  53  2106.48 

114.70  14  45  51  993.22 

65.22  8 52  53  2106.40 

114.78  14  45  51  993.22 

65.22  0 52  53  2106.40 

114.70  14  45  51  993.22 

DIFFERENTIAL  CORRECTIONS 
TOE  3.5289  TRA  .0530  TC3  - .0499 
RO-11.1667  RRA  7.7435  RC3  .1950 
FOE-2.1301  FRA  1.6111  FC3  .0374 
BDE 11 .7110  BRA  7.7903  BC3  .2021 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  1602.2  SGR  3006.9  SG3  66.1 

RRT  .0034  RRF  .9043  RTF  .9515 

SGB  3470.0  R23  -.0000  R13  .9965 

SGI  3410.9  SG2  679.5  THA  64.27 

FLIGHT  TIME  132.00 


116.9  11.31  296.41 

1569.6  11.30  49.67 

116.9  11.31  296.41 

1569.6  11.30  49.67 

116.9  11.31  296.41 

ORBIT  DETERMINATION  ACCORD 
ST  995.0  SR  2764.6  SS  1088,6 

CRT  .9685  CRS  -.9973  CST  -.9041 

LSA  3124.6  MSA  238.3  SSA  .9 

ELI  2929.2  El2  233.9  AlF  70.64 

ARRIVAL  DATE  JUN  26  1969 


DISTANCE  370,026  „ _ 

VL  27.718  GAL  -4.36  AZL  140.27  HCA  176.33  SMA  129.08  ECC  .16303  INC58.27J4  VI  30.156 

VP  37.530  GAP  2.73  AZP  31.78  TAL  203.42  TAP  19.75  RCA  108.03  APO  150.12  V2  U'7*9 

ZAL  94.95  ZAP  92.93  ETS  166.43  ZAE  62.98  ETE  249.74  ZAC  52.65  ETC  294.09  ClP  96.65 

RAL  61.12 
INJ  LAT 
.19 
.21 
.19 
.21 
.19 
.21 

BAU  2.1681 
FAU- .03460 
BSP  9884 
FSP  -169 


RAO  6572.0  VEL  30.395 

PTH  3,46 

VHP  36.019 

OPA  42.20 

RAP 

256.76 

ECC14 .2079 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

44.62 

330.05 

126.94 

9 27 

59 

1506.5 

4.99 

38 .63 

320.80 

330.06 

126.94 

15  2 

24 

393.2 

5.03 

314 .81 

44.62 

330.85 

126.94 

9 27 

59 

1506.5 

4.99 

30.63 

320.00 

330.06 

126.94 

15  2 

24 

393.2 

5.01 

314 .81 

44.62 

330.05 

126.94 

9 27 

59 

1506.5 

4.99 

38 .63 

320.00 

330.06 

126.94 

15  2 

24 

393.2 

5.01 

314.81 

M10- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

SGT 

797.4  SGR  3109.2  SG3 

54.5 

ST  716.7 

SR 

2333.9 

SS 

1398 .6 

RRT 

-.5900  RRF 

.9992  RTF  - 

.5576 

CST  -.9410 

CRS 

-.9998 

CST 

.9337 

SGB 

3207.4  R23  - 

.0709  R13 

.99 75 

LSA  2803. 5 

MSA 

240.2 

SSA 

. 4 

SGI 

3225.2  SG2 

636.2  THA 

98.75 

ELI  2430.4 

El2 

232.0 

ALF 

106.27 

1719 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ► 


LAUNCH  CATE  FEB  14  ] 969 


flight  time  i34.oo 


ARRIVAL  CATE  JUN  ZB  1969 


HELIOCENTRIC  conic 
Rl  147 .75  LAL  .00  LOL  145.13 
RP  108.92  LAP  -3.19  LOP  326.36 
PC  I J 7 .630  Gl  51  .59  GP  -59.04 
PLANE TOCENTRIC  CONIC 
C3I077.470  VHL  32.025  OLA  64.25 
LNCH  A7MTH  LNCH  TIME  l- I TIME 
29.57  15  41  50  5063.34 

150.43  i 43  32  3353.07 

29. 57  15  41  50  5063.34 

150.43  1 43  32  3353.07 

29.57  .15  41  50  5063.34 

150.43  1 43  32  3353.07 

differential  corrections 
TOE-3.7441  TRA  I. 9101  TC3  -.0949 
*0-15.3952  RRA  1.6090  RC3  -.2022 
FOE  3.1552  FRA  -.3395  FC3  .0390 
80E1 5.0439  BRA  2.5490  BC3  .2233 

LAUNCH  DATE  FEB  14  1969 


VL  27.605 
VP  37.500 
7Ai  94.02 

RAl  14.32 
INJ  LAT 
.57 
.50 
.57 
.50 
.57 
.50 

0AU  3.2169 
FAU- .04940 
BSP  10122 
FSP  -176 


DISTANCE  309.030 

GAL  -5.02  A7L  21.15  HCA  103.42  SNA  120.04  ECC  .17036  INC60.0544  VI  30.156 

GAP  4,15  A7P  150.02  TAL  205.00  TAP  29.30  RCA  106.09  APO  150.79  V2  34.792 

ZAP  93.95  ETS  100.31  7AE  61.45  ETE  99.06  7AC  75.29  ETC  62.35  CLP  97.69 


RAO  6573.0  VEL  34.623  PTH  3.51  VHP  40.350 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


243.51 

100.79 

243.51 

100.79 

243.51 

100.79 


204.61 

204.59 

204.61 

204.59 
204.61 

204 .59 


25.75 

25.75 

25.75 

25.75 

25.75 

25.75 


17 

2 

17 

2 

17 

2 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  1J05.O  SGR  3073.0  5C3  54.0 

RRT  .0524  RRF  -.9999  RTF  -.0475 
SG6  3293.5  A23  -.0700  R13  -.9974 
SGI  3240.7  SG2  507,6  THA  71.16 

FLIGHT  TIME  136.00 


6 14 

39  25 
6 J 4 
39  25 
6 14 
39  25 


OPA  -73.49  RAP  195.43  ECC10.7324 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4463.3  -6.63  240.44 

2753.1  -6.62  97.7 2 

4463.3  -6.63  240.44 

2753.1  -6.62  97.7 2 

4463.3  -6.63  240.44 

2753.1  -6.62  97.72 

ORBIT  DETERMINATION  ACCURACV 
ST  693.2  SR  2695.2  SS  1925.5 

CRT  .9655  CRS  1.0000  CST  .9651 

LSA  3379.5  MSA  177.2  SSA  .9 

ELI  2777,4  EL2  1 75 . 1 ALF  76.00 

ARRIVAL  DATE  JUN  30  1969 


heliocentric  CONIC 

RL  147.75  LAL  .00  LOL  145.13  VL  27.650 

RP  100.91  LAP  -3.25  LOP  329.53  VP  37.406 

RC  120.015  GL  62*00  GP  -76. 7p  ZAL  97.90 

PLANETOCENTRIC  CONIC 

C3  330.921  VHL  10.410  OLA  67.93  RAL  344.55 


GAL 

GAP 

ZAP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

25.26 

13  33  18 

4994.42 

-4.60 

244.07 

154.74 

23  50  34 

3255.00 

-4.67 

96.50 

25.26 

13  33  10 

4994.42 

-4.60 

244 .07 

154.74 

23  50  34 

3255.00 

-4.67 

96,50 

25,26 

13  33  10 

4994.4 2 

-4  . 60 

244,07 

154.74 

23  50  34 

3255 .00 

-4.67 

96.50 

DISTANCE  393.920 

-4.60  A7L  53.52  HCA  105.47  SMA  120.60  ECC  .1607j  INC36.4796  VI  30.156 

4.1J  A7P  126.35  TAL  203.79  TAP  29.25  RCA  106.90  APO  150.29  V2  34.796 

97.13  ETS  197.06  ZAC  01.35  ETE  115.10  ZAC  91.01  ETC  01.72  ClP  122.67 

3.21'  VHP  22.239  OPA 


DIFFERENTIAL  CORRECTIONS 
TOE  1.7347  TRA  .6009  TC3  -.0200 
ROE-7.5166  RRA  3.4092  RC3  -.1247 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

252.66 

22.15 

14  56  33 

4394,4 

-12.00 

241  .41 

252.64 

22.15 

24  44  49 

2655.0 

-12.07 

93.92 

252.66 

22.15 

14  56  33 

4394.4 

-12.00 

241  .41 

252.64 

22.15 

24  44  49 

2655.0 

-12.07 

93.92 

252.66 

22.15 

14  56  33 

4394.4 

-12.00 

241  .41 

252.64 

22.15 

24  44  49 

2655.0 

-12.07 

93.92 

FOE  1.6911  FRA  -.6509  FC3 
BOE  7.7141  BRA  3.4631  8C3 


.0150 

.1279 


MIO-COURSE  EXECUTION  ACCURACV 
BAU  .5797  SGT  746.4  SGR  3695.6  SG3  65.7 

FAU- .0061 7 RRT  .0761  RRF  -.9960  RTF  .0040 

BSP  11575  SG6  3770.3  R23  -.0041  R13  -.9950 

FSP  -210  SGI  3696.J  SG2  744.1  THA  89.08 


ORBIT  DETERMINATION  ACCURACV 
ST  560.7  SR  2400.1  SS  1059. J 
CRT  -.0134  CRS  .9989  CST  -.0392 
321  .4  SSA  1 .6 
320.7  ALF  100.56 


LSA  2742.5  MSA 
ELI  2530.2  EL2 


LAUNCH  DATE  FEB  14  1969 


FLIGHT  TIME  130.00 


ARRIVAL  DATE  JUL  2 1969 


HELIOCENTRIC  CONIC 
RL  147,75  LAL  .00  LOL  1 45.13 

RP  100.09  LAP  -3,30  LOP  332.70 

RC  122.394  Gl  63.55  GP  -70,59 

PLANETOCENTRIC  CONIC 
C3  151.070  VHL  12.324  OLA  65.12 
LNCH  AZMTH  LNCH  TIME  L-J  TIME 


VL  27.613 
VP  37,463 
ZAL  ipi.34 


DISTANCE  399.564 

GAL  -4.33  AZL  66.30  HCA  180.25  SMA  120.35  ECC  .16055  INC23.6220  VI 
GAP  4.28  AZP  113.40  TAL  202.20  TAP  30.53  RCA  106.72  APO  149.90  V2 


ZAP  101.34  ETS  255.74  ZAE  92.02  ETE  173.49  ZAC 


30.156 
34 .800 

98. 54  ETC  141 .19  CLP  173.07 


RAL  337.09  RAD  6570.7  V£t  16.529  PTH  2.68  VHP  14.646  OPA  -71.04  RAP  70.51  ECC  3.4994 


28.55 
151 .45 
28.55 
151 .45 
28.55 
151  .45 


13  14  8 

23  16  36 
13  14  8 

23  16  36 
13  14  0 

23  16  36 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  OATE  FEB  14  1969 


4060 .08 
3150.42 
4060.00 
3150.42 
4060.00 
3150.42 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-J I -69 

239.13 

242.39 

25.45 

U 35  17 

4260.1 

-10.09 

235.93 

-11.68 

95.26 

242.37 

25.45 

24  9 6 

2550.4 

-10.80 

92.06 

-11.69 

239,13 

242.39 

25.45 

14  35  17 

4260.1 

-10.09 

235.93 

-11.60 

95.26 

242.37 

25.45 

24  9 6 

2550.4 

-10.00 

92.06 

-11.69 

239.13 

242.39 

25.45 

14  35  17 

4260.1 

-10.09 

235.93 

-11 .60 

95.26 

242.37 

25.45 

24  9 6 

2550.4 

-10.00 

92.06 

MID-COURSE  EXECUTION  ACCURACV 


TC3 

-.1137  BAU 

.2414 

SGT 

3321 .7  SCR  2136.9 

SG3 

06.3 

ST 

2097.5  SR 

905.3 

SS 

RC3 

.0347  FAU 

.00966 

RRT 

-.9529  RRF 

-.9426 

RTF 

.9903 

CRT 

-.9419  CRS 

.9365 

CST 

FC3 

-.0562  BSP 

12423 

SGB 

3949.7  R23 

-.1166  R13 

-.*919 

LSA 

2407.7  MSA 

206.0 

SSA 

BC3 

.1109  FSP 

-282 

SGI 

391 1 .2  SG 2 

550.6 

THA 

147.70 

ELI 

2267.2  EL2 

281  .4 

ALF 

FLIGHT  time  140.00 


ORBIT  DETERMINATION  ACCURACV 

812.0 


I .8 
157.51 


ARRIVAL  OATE  JUL  4 1969 


HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  1 45.13 

RP  108.80  LAP  -3.34  LOP  335.07 

RC  124.766  Gl  61.10  GP  -73.10 

PLANETOCENTRIC  CONIC 
C3  08.012  VHL  9.301 

LNCH  A7MTH  LNCH  TIME 


32.20  13  29  17 

147.00  23  14  32 

32.20  13  29  17 

147.00  23  14  32 

32.20  13  29  17 

147.80  23  14  32 

DIFFERENTIAL  corrections 
TOE  3.2406  TRA-2.6233  TC3  -.4417 
ROE  .7217  RRA  .0299  RC3  -.0543 
FOE  1.2744  FRA  -.7523  FC3  -.2022 
BOE  3.3270  BRA  2.6235  0C3  .4451 


DLA  62.02 
L-I  TIME 

4743.79 

3054.35 

4743.79 

3054.35 
4743.79 

3054.35 


VL  27.576 
VP  37.441 
ZAL  104.23 

RAL  339.53 
INJ  LAT 
-17.94 
-17.93 
-17.94 
-17.93 
-17.94 
-17,93 

BAU  ,5237 
FAU  ,02056 
BSP  12008 
FSP  -371 


DISTANCE  405.403 

CAL  -4.09  AZL  72.63  HCA  191.24  SMA  120.09  ECC  .16005  INCI 7,3742  VI 
GAP  4.49  AZP  107,06  TAL  200.91  TAP  32.15  RCA  106.47  APO  149.72  V2 


ZAP  105.96  ETS  290.04  ZAE  99.32  ETE  207.69  ZAC  103.21 


30.156 
34.005 
ETC  176.45  CLP-161 .85 


RAD  6569.7  VEL  14.469  PTH  2.63  VHP  11.035 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


233.10 

93.43 

233.10 

93.43 

233.10 

93.43 


239.64 

239.62 

239.64 

239.62 

239.64 

239.62, 


SGT  4035.6  SGR 
RRT  .4507  RRF 
SGB  4061.1  R23 
SGI  4040.9  SG2 


29.54 

14  . 

29.54 

24 

29.54 

14  < 

29.54 

24 

29.54 

14  ' 

29.54 

24 

UTION  ACCURACV 

454.1  SG3 

112.9 

.5707  RTF 

.9063 

.1453  R13 

.9071 

404.0  THA 

2.93 

OPA  -64. 01  RAP  50.01 
PO  CST  TIM  INJ  2 LAT 


18  21  4143.0  -24.05 

5 27  2454,3  -24.84 

10  21  4143.8  -24.65 

5 27  2454.3  -24.04 

10  21  4143.0  -24.05 

5 27  2454.3  -24.04 

ORBIT  DETERMINATION  ACCURACV 
ST  2233.1  SR  440.9  SS  793.3 

CRT  .0760  CRS  -.9250  CST  -.9933 

LSA  2400.2  MSA  222.3  SSA  2.3 

ELI  2266,5  EL2  209.5  ALF  9.90 


ECC  2.4405 
INJ  2 LONG 
229.18 
09.5J 
229.18 

89.51 
229.10 

09.51 


1720 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL  4.  1968-69* 


LAUNCH  date  FEB  1A  1969 


FLIGHT  TIME  142.00 


ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 


RL 

147.75 

LAL 

.00 

La 

145.13 

VL 

RP 

100.06 

LAP 

-3.37 

LOP 

339.04 

VP 

RC 

127.120 

GL 

57.87 

GP 

-66.92 

TAL 

PLANETOCENTRIC  CONIC 

C3 

59.450 

VHL 

7.710 

DLA 

59.20 

RAL 

27.538 

37.418 


DISTANCE  411 .308 

GAL  -3.86  A7L  76.25  MCA  194,30  SMA  127.84  ECC  .16937  INC13.7476  VI  30.156 
GAP  4.73  ATP  103.34  TAL  199.57  TAP  33.87  RCA  106.18  APO  149.49  V2  34.811 
7AP  110.69  ETS  300.74  7AE  105.03  ETE  216.12  TAC  106.72  ETC  186.04  ClP-154.31 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

35.57 

13  52  27 

4636.69 

-22.60 

226.93 

144.43 

23  20  54 

2977.65 

-22.66 

91 .34 

35.57 

13  52  27 

4636.69 

-22.68 

226.93 

144.43 

23  20  54 

2977.65 

-22.66 

91.34 

35.57 

13  52  27 

4636.69 

-22.60 

226.93 

144  .43 

23  20  54 

2977.65 

-22.66 

91.34 

differential 

CORRECTIONS 

MIOh 

RAO  6569.1  VEL  13.446  PTH  2.46  VHP 
INJ  RT  ASC  INJ  ATMTH 


9.051  DPA  -57.64  RAP  50.96  ECC  1 .9784 


TC3 

-.0091 

BAU 

.6610 

RC3 

-.1967 

FAU 

.02991 

FC3 

-.4355 

BSP 

13167 

BC3 

.0326 

FSP 

-475 

ROE  .9733  RRA 
FOE  1.3496  FRA 


LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.84  LAP  -3.39  LOP  342.21 

RC  129.481  GL  54.55  GP  -60.96  7AL  108.20 

PLANETOCENTRIC  CONIC 

C3  44.223  VHL  6.650  OLA  56.70  RAL  347.37 


VL  27.499  GAL 
VP  37.396  GAP 


238.82  33.71 

238.80  33.70 

238.82  33.71 

238.80  33.70 

238.82  33.71 

238.80  33.70 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4057.4  SGR  895.4  SG3  142.4 

RRT  .8913  RRF  .9581  RTF  .9781 

SGB  4J55.0  R23  .1715  R13  .9815 

SGI  4135.9  SG2  398.2  THA  11.23 

FLIGHT  TIME  144.00 

OISTANCE  417.24$ 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  9 44 

4036.7 

-29.25 

222.27 

24  10  32 

2377.6 

-29.24 

06.68 

15  9 44 

4036.7 

-29.25 

222.27 

24  10  32 

2377.6 

-29.24 

86.68 

15  9 44 

4036.7 

-29.25 

222.27 

24  10  32 

2377.6 

-29.24 

86.68 

ORBIT  DETERMINATION  ACCURACY 
ST  2208.7  SR  734.8  SS  827.4 
CRT  .9581  CRS  -.9892  CST  -.9897 
LSA  2460.6  MSA  219.9  SSA  3.0 
ELI  2319.1  EL2  200.5  AlF  17.82 

ARRIVAL  DATE  JUL  8 1969 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

38.50 

14  16  54 

4547.60 

-26.03 

221 .02 

141  .42 

23  29  20 

2919.70 

-26.02 

09.28 

30.58 

14  16  54 

4547.60 

-26.03 

221 .02 

141  .42 

23  29  28 

2919.70 

-26.02 

09.20 

30.58 

14  16  54 

4547.68 

-26.03 

221.02 

141  .4 Z 

23  29  28 

2919.70 

-26.02 

89.28 

DIFFERENTIAL 

CORRECTIONS 

MIOH 

ATL  70.62 

HCA  197.41 

SMA  127.57 

ECC  .17004 

INCH  .3844 

VI 

30.156 

ATP  100.00 

TAL  198.21 

TAP  35.62  RCA  105.80 

APO  149.26 

V2 

34.818 

ETS  304.59 

TAE  109.71 

ETE  217.96 

TAC  109.65 

ETC  109.20 

CLP 

-151 .87 

VEL  12.860 

PTH  2.34 

VHP  7.858 

DPA  -51 .74 

RAP  46.40 

ECC 

1 .121 S 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

230.67 

37.66 

15  32  41 

3947.7 

-32.25 

215.67 

238.65 

37.66 

24  18  7 

2319.7 

-32.24 

83.93 

230.67 

37.66 

15  32  41 

3947.7 

-32.25 

215.67 

238.65 

37.66 

24  10  7 

2319.7 

-32.24 

83.93 

236.67 

37.66 

15  32  41 

3947.7 

-32.25 

215.67 

230.65 

37.66 

24  18  7 

2319.7 

-32.24 

83.93 

TOE  2.4396  TRA-1.9533  TC3-1.1381  8AU  .6926 
ROE  .9665  RRA  -.2759  RC3  -.2776  FAU  .03514 
FOE  1.4876  FRA  -.6993  FC3  -.6879  BSP  11263 
BOE  2.6241  BRA  1 .9727  BC3  1.1715  FSP  -441 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4013.3  SGR  1008.6  SC3  165.8 


ORBIT  DETERMINATION  ACCURACY 


RRT  .8964  RRF 
9GB  4138.1  R23 
SGI  4115.5  SG2 


.9713  RTF 
.2117  R13 
431.8  THA 


.9662 

.9716 

12.87 


ST  2294 .8  SR 
CRT  .9670  CRS 
LSA  2594.4  MSA 
ELI  2436.3  El2 


842.8  SS  898.7 
-.9953  CST  -.9871 
230.5  SSA  3.7 
202.3  ALF  19.69 


LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  La  145.13 
RP  108.82  LAP  -3.39  LOP  345.38 
RC  131.823  GL  51.36  GP  -55.49 
PLANETOCENTRIC.  CONIC 
C3  35.096  VHL  5.924  OLA  54.50 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

41.28  14  40  50  4473.69 

138.72  23  38  22  2876.98 

41.28  14  40  50  4473.69 

138.72  23  38  22  2876.98 

41 .28  14  40  50  4473.69 

138.72  23  38  22  2876.98 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1935  TRA-1.8224  TC3-1 .6244 
ROE  .8382  RRA  -.2752  RC3  -.4039 
FOE  1 .4867  FRA  -.7123  FC 3-1 .0968 
BOE  2.3482  BRA  1.8431  BC3  1.6739 

LAUNCH  DATE  FEB  14  1969 


FLIGHT  TIME  146.00 


ARRIVAL  DATE  JUL  10  1969 


27.459  GAL 
37.373  GAP 


OISTANCE  423.173 

-3.39  A7L  80.28  HCA  200.53  SMA  127.31  ECC  .17086  INC  9.7187  VI  30.156 
5.22  A7P  99.11  TAL  196.86  TAP  37.39  RCA  105.55  APO  149.06  V2  34.825 


vr  v*r  ^ ------ 

7Al  109.34  7AP  119.82  ETS  306.55  7AE  113. 5*7  ETE  217.51  7AC  112-21  ETC  190.20  CLP-151.36 


RAL  351.48 
INJ  LAT 
-28.32 
-28.31 
-28.32 
-28.31 
-28.32 
-28.31 

BAU  .7854 
FAU  .04446 
BSP  13287 
FSP  -637 


RAO  6568.4  VEL  12.509  PTH  2.26  VHP  7.106 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


215.55  238.89  41.28  15  55  24 

87.45  238.87  41.27  24  26  19 

215.55  238.89  41.28  15  55  24 

87.45  238.87  41.27  24  26  19 

215.55  238.89  41.28  155524 

87.45  238.87  41.27  24  26  19 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4173.2  SGR 
RRT  .9227  RRF 
SGB  4302.5  R23 
SGI  4284.5  SG2 

FLIGHT  time  148.00 


1047.0 

SG3 

196.3 

.9798 

RTF 

.9651 

.2111 

R 13 

.9698 

393.1 

THA 

13.15 

DPA  -46.27  RAP  43.50  ECC  1.5776 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3873.7  -34.19  209.59 

2277.0  -34.17  81.49 

3873.7  -34.19  209.59 

2277.0  -34.17  81.49 

3873.7  -34.19  209.59 

2277.0  -34.17  81.49 

ORBIT  DETERMINATION  ACCURACY 
ST  2309.2  SR  822.4  SS  909.7 

CRT  .9719  CRS  -.997 2 CST  -.9868 

LSA  2605.7  MSA  216.6  SSA  4.6 

ELI  2444.5  EL2  182.8  ALF  19.20 

ARRIVAL  DATE  JUL  12  1969 


VL  27.419 
VP  37.351 
TAL  109.96 


GAL 

GAP 


OISTANCE  429.106 

-3.15  ATL  81.52  HCA  203.66  SMA  127.04  ECC  .17179  INC  8.4769  VI  30.156 
5.47  ATP  97.77  TAL  195.48  TAP  39.14  RCA  105.21  APO  140.86  V2  34.833 


HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  La  145.13 

RP  100.79  LAP  -3.39  LOP  340.56 

RC  134.153  GL  48.39  GP  -50.55' 

PLANETOCENTRIC  CONIC 

C3  29.139  VHL  5.390  OLA  52.50  RAL  355.50  RAO  6560.2  VEL  12.260  PTH  2.21  VHP  6.619 

INJ  ATMTH  INJ  TIME 


TAP  124.01  ETS  307.01  TAE  116.74  £T£  216.10  TAC  114.54  ETC  190.34  ClP-151.68 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

43.65 

15 

3 47 

4411.72 

-29.87 

210.62 

239.45 

136.35 

23 

47  20 

2845.37 

-29.85 

05.07 

239.44 

43.65 

15 

3 47 

4411.72 

-29.87 

210.62 

239.45 

136.35 

23 

47  20 

2845.37 

-29.85 

05.07 

239.44 

43.65 

15 

3 47 

44J1.7? 

-29.87 

210.62 

230.45 

136.35 

23 

47  28 

2845.37 

-29.05 

83.07 

239.44 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECU1 

DPA  -41 .23  RAP  41.56  ECC  1.4796 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TOE  2.0670  TRA-1.6639  TC3-2.0799  BAU  .0309 
ROE  .7396  RRA  -.2271  RC3  -.4726  FAU  .05027 
FOE  1.4970  FRA  -.6520  FC3-1 .4935  BSP  13771 
BOE  2.1954  BRA  1.6793  BC3  2.1329  FSP  -727 


44.40 

44.40 

44.40 

44.40 

44.48 

44.40 


SGT  4270.3  SGR  1016.0  SC3 
RRT  .9243  RRF  .9707  RTF 
SGB  4397.5  R23  .2109  R13 

SGI  4301.1  SG2  378.9  THA 


16  17  19  3811.7  -35.40  204.16 

24  34  53  2245.4  -35.39  79.4? 

16  17  19  3811.7  -35.40  204.16 

24  34  53  2245.4  -35.39  79.42 

161719  3011.7  -35.40  204.16 

24  34  53  2245.4  -35.39  79.42 

ACY  ORBIT  DETERMINATION  ACCURACY 

210.9  ST  2361.9  SR  794.1  55  9 29.8 

.96 08  CRT  .9741  CRS  -.9901  CST  -.9862 

.9652  LSA  2651.2  MSA  211.3  SSA  5.5 

12.48  ELI  2406.0  El2  170.5  AlF  '10.22 


1721 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  M 1969 


FLIGHT  TIME  150.00 


ARRIVAL  CATE  JUL  14  J969 


HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  LOL  145.13  VL  27.370 

RP  108,77  LAP  -3.38  LOP  351.74  VP  37.3 29 

RC  136.471  GL  45.63  GP  -46.13  7AL  HO. 11 

planetocentric  conic 

C3  25 .003  VHL  5.000  OLA  50.93  RAL  359.42  RAO  6568.0  VEL  12.099  PTH 


DISTANCE  435.035 

GAL  -2.89  A7t  82.49  HCA  206.81  SWA  126.77  ECC  .17284  INC  7.5108  VI  30.156 

GAP  5.71  A7P  96.71  TAL  194.08  TAP  40.89  RCA  104  .86  APO  148.68  V2  34.84] 

7AP  127.89  ETS  308,75  7AE  119.32  ETE  214.26  7AC  116.72  ETC  190.08  CLP-152H0 

2.17  VHP  6.303  OPA  -36.62  RAP  40.36  ECC  1.4)15 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.72 

15  25  48 

4359.18 

-30.90 

206.22 

240.36 

47.27 

16  38 

27 

3759.2 

-36.13 

199.37 

134.28 

0 0 40 

2821 .86 

-30.89 

84.55 

240.34 

47.27 

0 47 

42 

2221  .9 

-36.12 

77.70 

45.72 

15  25  48 

4359.18 

-30.90 

206.22 

240.36 

47.27 

16  38 

27 

3759.2 

-36.13 

199.37 

134.28 

0 0 40 

2821 .86 

-30.89 

84.55 

240.34 

47,27 

0 47 

42 

2221  .9 

-36.12 

77.70 

45.72 

15  25  48 

4359.18 

-30.90 

206.22 

240.36 

47.27 

16  38 

27 

3759.2 

-36.13 

199.37 

134.28 

0 0 40 

2821 .86 

-30.89 

84.55 

240.34 

47,27 

0 47 

42 

2221  .9 

-36.12 

77.70 

DIFFERENTIAL  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1.9835 

TRA-1.5127 

TC3-2.5349 

BAU  .8643 

set  4J76.6  SCR 

964.6  SG3 

256.1 

ST  2419.1 

SR  758.8 

ss 

942.7 

ROE  .6567 

RRA  -.1770 

RC3  -.5104 

FAU  .05422 

RRT 

.9213  RRF 

.9744  RTF 

.9565 

CRT  .9757 

CRS  -.9986 

CST 

-.9856 

FDE  1 .4860 

FRA  -.5624 

FC3-1 .8774 

BSP  14030 

see 

4481.6  R23 

.2235  RJ3 

<9604 

LSA  2697.0 

MSA  206 . 9 

SSA 

6.6 

BCE  2.0894 

e*A  1.52 JO 

0C3  2.5858 

FSP  -785 

SGI 

4466.5  SC2 

367.5  THA 

11.56 

ELI  2530.3 

EL2  158.9 

alf 

17.09 

UNCH  DATE  FEB  14  1969 

FLIGHT  TIME 

152.00 

ARRIVAL  DATE 

JUL 

16  1969 

heliocentric  CONIC 

Rl  147.75  LAL  .00  La  145.13  VL  27.337 
RP  108.74  LAP  -3.36  LOP  354.91  VP  37.307 
RC  138.775  GL  43.06  GP  -42.20  7AL  109.85 
planetocentric  CONIC 


DISTANCE  440.956 

GAL  -2.63  A7L  85.27  HCA  209.96  SMA  126.49  ECC  .17401  INC  6.7340  VI  30.156 

GAP  5.96  A7P  95.84  TAL  192.66  TAP  42.61  RCA  104.40  APO  148.50  V2  34  .850 

7AP  131.45  ETS  309.54  7AE  121.41  ETE  212.24  7AC  116.7$  ETC  189.65  ClP-153.34 


C3  21.993 

VHL  4.690 

OLA  49.50 

RAL  3.28 

RAO  6567.9 

VEL  11.974 

■ PTH  2.13  VHP  6, 

,102 

OPA  -32.4J 

RAP  39.73 

ECC 

1 .3620 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A2MTH  INJ  TI*€ 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.54 

15  47  2 

4314.12 

-31.60 

202.33 

241.60 

49.69 

16  58 

56 

3714.1 

-36.55 

195.16 

132.46 

0 JO  15 

2804.29 

-31.58 

83.47 

2 41.59 

49.68 

0 56 

59 

2204.3 

-36.54 

76.30 

47.54 

15  47  2 

4314.12 

-31.60 

202.33 

241.60 

49.69 

16  50 

56 

3714.1 

-36.55 

195.16 

132.46 

0 10  15 

2804  .29 

'31.50 

83.47 

241.59 

49.68 

0 56 

59 

2204.3 

-36,54 

76.30 

47.54 

15  47  2 

4314.12 

'31 .60 

202.33 

241.60 

49.69 

16  58 

56 

3714.] 

-36.55 

195.16 

132746 

0 10  15 

2804 .29 

'31 .50 

03.47 

24 J .59 

49.68 

0 56 

59 

2204.3 

-36.54 

76.30 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.9204 

TRA-1.3712 

TC3-2.9964 

BAU  .0946 

SC T 4470,5  SGR 

907.7  $03 

248.9 

ST  2472.0 

SR  721.6 

SS 

94  5.7 

RDE  ,5872  RRA  -.1341 

RC3  -.5283 

FAU  .05685 

RRT  , 

.9168  RRF 

.9670  RTF 

.9527 

CRT  .9772 

CRS  -.9991 

CST 

-.9850 

FDE  1.4519 

FRA  -.4600 

FC3-2.2377 

BSP  14340 

SG6  4569.5  R23 

.2224  Rl 3 

.9561 

LSA  2735.9 

MSA  202.2 

SSA 

7.7 

SDE  2.0082  BRA  1,3778 

BC5  3.0426 

FSP  -830 

SGI  4555.6  SG2 

356.4  THA 

10.59 

ELI  257J .0 

EL2  147.2 

alf 

15.97 

a UNCH  OATE  FEB  14  1969 

FLIGHT  TIME  154.00 

arrival  cate 

JUL 

18  1969 

HELIOCENTRIC  CONIC 

OISTANCE  446. 

068 

RL  147.75 

LAL  .DO 

La  145.13 

VL  27.296 

GAL  -2.36 

A7L  83.91 

HCA  213.11 

SMA 

126.22 

ECC  .17530 

INC  6,0924 

VI 

30.156 

RP  108.71 

LAP  -3.32 

LOP  358.09 

VP  37.285 

GAP  6.21 

A7P  95.11 

TAL  191.21 

TAP 

44.33 

RCA  104.09 

APO  H8.35 

V2 

34 .860 

RC  Hi  .067 

CL  40.67 

GP  -38.73 

7Al  109.20 

7AP  134.70 

ETS  310.21 

7AE  123.08 

ETE 

210.21 

7AC  120.61 

ETC  189,14 

CLP 

-154 .38 

planetocentric  conic 

C3  19.725 

VHL  4,441 

OLA  48.26 

RAL  7.13 

RAO  6567.0 

VEL  11.879 

PTH  2.J1 

VHP 

5, 

.982 

OPA  -28.50 

RAP  39.53 

ECC 

1 .3246 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

■INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.13 

16  7 40 

4275.20 

-32.05 

198.90 

243.18 

51.76 

17 

1$ 

55 

3675,2 

-36.76 

191 .40 

130.87 

0 20  17 

2791 ,03 

-32.04 

82.59 

243.17 

51.75 

1 

6 

40 

2191 .0 

-36.75 

75.17 

49.1  3 

16  7 40 

4275,20 

-32.05 

198.90 

243.18 

51.76 

17 

18 

55 

3675.2 

-36,76 

191 . 40 

130.87 

0 20  1 7 

2791 .03 

-32.04 

82.59 

243.17 

51.75 

1 

6 

40 

2191 .0 

-36.75 

75.17 

49.13 

16  7 40 

4275.20 

-32.05 

198.90 

243.18 

51.76 

17 

18 

55 

3675.2 

-36.76 

191 ♦ 48 

130.87 

0 20  17 

2791 .03 

-32.04 

82.59 

243.17 

51.75 

1 

6 

40 

2191  .0 

-36.75 

75.17 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.8723 

TRA-1 .2326 

TC3'3 ,4571 

BAU  .9223 

SGT  4579,2  SGR  852.3  SG3  £57. 6 

ST  2521.1 

SR  686.7 

SS 

941.1 

ROE  .5304 

RRA  -.0981 

RC3  -.5306 

FAU  .05020 

RRT  , 

.9406  RRF 

.9589  RTF 

.9493 

CRT  .97 09 

CRS  -.9994 

CST 

-.984  5 

FDE  1 .4016 

FRA  -.3493 

FC3-2.5570 

BSP  14644 

SG6  4657.9  R23 

.2164  Rl  3 

.9521 

LSA  2770.3 

MSA  197.2 

SSA 

8.8 

SDE  1 .9460 

BRA  1.2365 

0C3  3.4976 

FSP  -860 

SGI  4644.9  SG2 

347.3  THA 

9.67 

ELI  2609.5 

EL2  135.6 

ALF 

14.97 

LAUNCH  OATE  FEB  14  1969 


FLIGHT  TIME  156.00 


ARRIVAL  DATE  JUL  20  1969 


HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  La  145.13  VL  27.254 

RP  108.68  LAP  -3.28  LOP  1.27  VP  37.264 

RC  143.344  Gl  38.42  GP  -35.66  7Al  106.21 

planetocentric  CONIC 


DISTANCE  452.770 

GAL  -2.08  A7L  84.45  HCA  216.27  SNA  125.95  ECC  .17672  INC  5.5506  VI  30.156 

GAP  6.46  A7P  94.48  TAL  189.75  TAP  46.02  RCA  103.69  APO  146.21  V2  34 .870 

7AP  1 37;66  ETS  310,79  7AE  124.41  ETE  208.23  7AC  122.79  ETC  188.62  CLP-J55.47 


C3  17.971 

VHL 

4.239 

OLA  47.J0 

RAL  10.99 

RAO  6567. 

7 VEL  11.805  PTH  2.09 

VHP  5, 

,921 

OPA  -25.10 

RAP 

39.67 

ECC 

1 .2950 

LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

/INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

50.54 

16 

27  55 

4241 .25 

-32.34 

195.07 

245.09 

53.55 

17  38 

37 

3641 .3 

- 

36.04 

188.25 

129.46 

0 

30  51 

2781.13 

-32.33 

01.89 

245.08 

53.54 

1 17 

12 

2101 .1 

- 

36.83 

74  .27 

50.54 

16 

27  55 

4241,25 

-32.34 

195.87 

245,09 

53.55 

17  38 

37 

3641 .3 

- 

36.84 

188.25 

129.46 

0 

30  51 

2701.13 

'32.33 

81.09 

245.08 

53.54 

1 17 

12 

2181  .1 

- 

36.83 

74  .27 

50.54 

16  27  55 

4241.25 

-32.34 

195.87 

245.09 

53.55 

17  38 

37 

3641  .3 

- 

36.04 

188.2 5 

129.46 

0 

30  51 

2701.13 

-32.33 

81.09 

245.08 

53.54 

1 17 

12 

2101  .1 

- 

36.03 

74  .27 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .8372 

TRA- 

'1.0915 

TC3-3.9055 

BAU  .9466 

SGT  4673.5  SGR 

801.0  SG3  262.5 

ST  2569.0 

SR 

656.7 

SS 

931  .8 

ROE  .4049 

RRA 

-.0676 

RC 3 -.5196 

FAU  .05057 

RRT 

.9023  RRF 

.9473  RTF 

.9461 

CRT  .9809 

CRS 

'.9997 

CST 

-.9839 

FOE  1 . 3426 

FRA 

-.2332 

FC3-2.8217 

BSP  14079 

SG0  4741 .7  R23 

.2065  R13  , 

.9405 

LSA  2804,0 

MSA 

192.2 

SSA 

10.1 

BDE  1.9002 

BRA 

J .0936 

BC3  3.9399 

FSP  -072 

SGI 

4729.4  SG2 

34J .2  THA 

0.84 

ELI  2648.8 

EL2 

123.9 

alf 

H. J 1 

1722 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  date  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 
RP  108.65  LAP  -3.23  LOP  4.46 
RC  145.608  GL  36.28  GP  -32.96 
PLANETOCENTRIC  CONIC 
C3  16.590  VHL  4.073  OLA  46.24 
LNCH  AZMTH  LNCH  T] 

51 .79  16  48 

128.21  0 41  ! 

51 .79  16  48 

128.21  0 41  ! 

51  .79  16  48 

128.21  0 41  i 

differential  corrections 

TOE  1 .8060  TRA  -.9512  TC3-4.3504 
ROE  .4475  RRA  -.0433  RC3  -.5032 
FOE  1.2735  FRA  -.1209  FC3-3.0397 
BOE  1.8606  BRA  .9522  BC3  4.3794 

LAUNCH  DATE  FEB  14  1969 


FLIGHT  TIME  158.00 
01  STANCE  458.660 

VL  27.212  CAL  -1.78  AZL  84.92  HCA  219.44  SMA  125.68 
VP  37.243  GAP  6.72  AZP  93.93  TAL  188.27  TAP  47.70 
7AL  106.91  7AP  140.35  ETS  311.28  7AE  125.46  ETE  206.37 


RAL 


L-I  TIME 

INJ  LAT 

INJ  LONG 

4211  .47 

-32.50 

193.18 

2773.94 

-32.49 

81.35 

4211.47 

-32.50 

193.18 

2773.94 

-32.49 

81.35 

4211.47 

-32.50 

193.18 

2773.94 

-32.49 

81.35 

14.90  RAO  6567.7  V£L  11.746  PTH  2.07  VHP  5.904 
INJ  RT  ASC  INJ  A7HT H INJ  TIME 


BAU  .9713 
FAU  .05825 
BSP  15193 
FSP  -881 


247.31 

247.30 

247.31 

247.30 

247.31 
247.30 


SGT  4770.3  SGR 
RRT  .8931  RRF 
SGB  4829.9  R23 
SGI  4818.1  SG2 


55.10 

55.09 

55.10 

55.09 

55.10 
55.09 

JTICN  ACCURA 
756.4  SG3 
.9333  RTF 
.1918  R13 
336.9  THA 


17  58  12 
1 28  13 
17  58  12 
1 28  13 
17  58  12 
1 28  13 
V 

264.9 

.9436 

.9456 

8.10 


FLIGHT  TIME  160.00 


ARRIVAL  DATE  JUL  22  1969 


ECC  .17828  INC  5.0843  Vi  30.156 
RCA  103.27  APO  I48.08'V2  34.880 

7AO  124.75  ETC  188.12  ClP-156.58 

OPA  -21.93  RAP  40.10  ECC  1 .2730 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3611.5  -36.82  185.40 

2173.9  -36.81  73.57 

3611.5  -36.82  185.40 

2173.9  -36.81  73.57 

3611.5  -36.82  185.40 

2173.9  -36.81  73.57 

ORBIT  DETERMINATION  ACCURACY 
ST  2608.1  SR  630.2  SS  915.3 
CRT  .9832  CRS  -.9998  CST  -.9832 
LSA  2828.8  MSA  186.6  S$A  11.4 
ELI  2680.8  EL2  312.0  AlF  13.39 

ARRIVAL  DATE  JUL  24  1969 


HELIOCENTRIC  CONIC  DISTANCE  * 

RL  147.75  LAL  .00  LOL  145.13  VL  27.170  GAL  -1.48  AZL  8! 

RP  108.61  LAP  -3.16  LOP  7.64  VP  37.223  GAP  6.97  A TP  91 

RC  147.857  GL  34.24  GP  -30.57  ZAL  105.31  ZAP  142.81  ETS  313 

PLANETOCENTRIC  CONIC  ^ 

C3  15.492  VHL  3.936  DLA  45.38  RAL  18.89  RAD  6567.6  VEL  11.699  PTH 

INJ  RT  ASC 


17  8 4 


17  8 4 


17  8 4 


52.92 
127.08 
52.92 
127.08 
52.92 
127.08 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7793  TRA  -.8064  TC3-4.7795 
ROE  .4176  RRA  -.0229  RC3  -.4823 
FOE  1.2006  FRA  -.0108  FC3-3. 2043 
30E  1.8277  BRA  .8068  BC3  4.8038 


L-I  TIME 

INJ  LAT 

INJ  LONG 

4185.19 

-32.57 

190. 70 

2769.09 

-32.56 

80.95 

4185.19 

-32.57 

190.78 

2769.09 

-32.56 

80.95 

4185.19 

-32.57 

190.78 

2769 .09 

-32.56 

80.95 

BAU  .9949 
FAU  .05734 
BSP  15501 
FSP  -882 


249.83 

249.82 

249.83 
249.62 
249.83 
249.82 


SGT  4864.0  SGR 
RRT  .8822  RRT 
SGB  4916.7  R23 
SGI  4905.3  SG2 


HCA'  222.61 

SMA 

125.40 

ECC  .17998 

INC  4.6766 

VI 

30.156 

ML  186.77 

TAP 

49.37 

RCA  102.83 

APO  147.97 

V2 

34.091 

ZAC  126.30  ETE  204.65 

ZAC  126.72 

ETC  187.63 

CLP 

-157.70 

PTH  2.06 

VHP 

5.920 

OPA  -19.03 

RAP  40.77 

ECC 

1 .2550 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.45 

18 

17  50 

3585.2 

-36.72 

102.00 

56.44 

1 

39  51 

2169.1 

-36. 7) 

73.05 

56.45 

18 

17  50 

3585.2 

-36.72 

102.08 

56.44 

1 

39  51 

2169-1 

-36.71 

73.05 

56.45 

18 

17  50 

3585.2 

-36.72 

102.00 

56.44 

1 

39  51 

2169.1 

-36.71 

7$. 05 

JTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

718.3  SG3  265.1  ST  2640.6  SR  608.2  SS  894.8 

.9169  RTF  .9416  CRT  .9857  CRS  -.9995  CST  -.9825 

.1747  R13  .9432  USA  2847.9  MSA  181.0  SSA  12.7 

335.4  THA  7.46  ELI  2707.9  El2  100.0  AlF  12.81 


LAUNCH  DATE  FE0  M 1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 
RP  108.58  LAP  -3.09  LOP  10.82 


27.128  GAL 
37,203  GAP 


FLIGHT  TIME  162.00 
OJSTANCE  470.406 

-1.16  AZL  85.68  HCA  225.78  SMA  125.13 
7.23  A7P  93.01  TAL  185.25  TAP  51.03 


RC  150.092  CL  32.26  CP  -28. *6  ZAL  103.4.  ZAP  145.05  ETS  311.97  ZAC  126.97  ETE  203.07 


PLANETOCENTRIC  CCWIC 
C3  14.618  VHL  3.823  DLA  44.60  RAL 


22.96  RAO  6567.6  VEL  11.662  PTH  2.05  VHP  5.962 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  DATE  JUL  26  1969 


ECC  .18183  INC  4,3150  VJ  30.156 
RCA  102.38  APO  147.89  V2  34.902 
ZAC  128.69  ETC  187.18  CLP-158.80 

OPA  -16.37  RAP  41.63  ECC  1.2406 


L-I  TIME 

INJ  LAT 

INJ  LONG 

4161 .77 

-32.56 

108.61 

2766.53 

-32.54 

80.70 

4161 .77 

-32.56 

188.61 

2766.53 

-32.54 

80.70 

4161 .77 

-32.56 

188.61 

2766.53 

-32.54 

80.70 

53.98  17  28  1 

126.02  1 5 ! 

53.98  17  28  1 

126.02  1 5 ! 

53.98  17  28  J 

126.02  1 5 ! 

DIFFERENTIAL  CORRECTIONS 
TDE  1 .7534  TRA  -.6578  TC3-5.1853  BAU  1 .0 173 
ROE  .3934  RRA  -.0059  RC3  -.4581  FAU  .05595 

FOE  1.1239  FRA  .0933  FC3-3.3137  BSP  15822 

BOE  1.7970  BRA  .6578  0C3  5.2055  FSP  -879 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  LOL  145.13  VL  27.085 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.183 

RC  152.312  CL  30.33  GP  -26.58  ZAL  101.33 

PLANETOCENTRIC  CONIC 

C3  13.930  VHL  3.732  DLA  43.86  RAL  27.13 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

54.99  17  48  52  4140.78  -32.45 

125.01  1 18  39  2766. %\  -32.44 

54.99  17  40  52  4140.78  -32.45 

125.01  1 18  39  2766.21  -32.44 

54.99  17  48  52  4140.70  -32.45 

125.01  1 18  39  2766.21  -32.44 

DIFFERENTIAL  CORRECTIONS 
TDE  1.7204  TRA  -.5006  TC3-5.5584  BAU  1 .0383 
ROE  .3745  RRA  .0095  RC3  -.4320  FAU  .05418 

FOE  1.0470  FRA  .1957  FC3-3.3674  BSP  16097 

BOE  1.7605  BRA  . 5007  BC3  5.5751  FSP  -067 


252.64 

252.63 

252.64 

252.63 

252.64 
252.63 


SGT  4954.1  SGR 
RRT  .0698  RRF 
SGB  5001.3  R23 
SGI  4990.0  SG2 


57.64 

57.63 

57.64 

57.63 

57.64 
57.63 

UTION  ACCURA 
685.9  SG3 
.8981  RTF 
.1552  R13 
336.0  THA 


18  37  41 
I 52  3 
18  37  41 
1 52  3 
16  37  41 
1 52  3 
KCY 
263.4 
.9402 
.9414 
6.90 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3561  .8 

-36,56 

100.61 

2166,5 

-36.55 

72.70 

3561  .8 

-36.56 

100.61 

2166.5 

-36.55 

72.70 

3561 .8 

-36.56 

100.61 

2166.5 

-36.55 

72.70 

FLIGHT  TIME  164.00 
OISTANCE  476.260 

GAL  -.84  AZL  86.01  HCA  228.95  SMA  124.86 
GAP  7.49  AZP  9 2r62  TAl  183.72  TAP  52.67 
ZAP  147.11  ETS  312.16  ZAE  127.50  ETE  201.63 


ORBIT  DETERMINATION  ACCURACY 
ST  2662.9  SR  589.7  SS  869.0 

CRT  .9884  CRS  -.9988  CST  -.9817 

LSA  2657.1  MSA  175.1  SSA  14.2 

EL4  2726.0  EL2  87.6  AlF  12.36 

ARRIVAL  DATE  JUL  28  1969 


RAD  6567. 
INJ  LONG 

166.63 
80.59 

186.63 
80.59 

186.63 

80.59 

MJO-1 

SGT 

RRT 

SGB 

SGI 


5 VEL  11.633  PTH  2.04  VHP  6.026 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


255.71 

255.71 

255.71 

255.71 

255.71 

255.71 


58.70  18  57  52 


58.69 


2 4 45 


58.70  18  57  52 

58.69  2 4 45 

58.70  18  57  52 

58.69  2 4 45 


COURSE  EXECUTION  ACCURACY 
5039.0  SGR  659.5  SG3  260.3 
.8551  RRF  .8775  RTF  .9387 
5081.9R23  .1370  R13  .9398 

5070.6  SG2  339.8  THA  6.42 


ECC  .18385  INC  3.9902  VI  30. 156 

RCA  101.91  APO  147.02  'V2  34.914 

ZAC  130.68  ETC  186,75  ClP-159.88 

OPA  -13.92  RAP  42.65  ECC  1.229 3 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3540.8  -36.33  170.56 

2166.2  -36.32  72.53 

3540.8  -36,33  170.56 

2166.2  -36,32  T2.53 

3540,8  -36.33  170.56 

2166.2  -36.32  72.53 

ORBIT  DETERMINATION  ACCURACY 
ST  2675.4  SR  575.1  SS  840,8 

CRT  .9911  CRS  -.9973  CST  -.9806 

LSA  2857.7  MSA  169.9  SSA  15.7 

ELI  2735.5  EL2  75.0  ALF  12.04 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL  4.  1968-69) 


LAUNCH  DA  TE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00 
RP  J08.50  LAP  -2.9? 
RC  154.516  OL  28. 43 

planetocentric  conic 

C3  13.401  VHL  3.661 
LNCH  A ZMTH 
55.99 

124. 01 
55.99 

124.01 
55.99 

124.01 


FLIGHT  TIME  166.00 
DI5TANCE  482,100 


ARRIVAL  date  JUL  30  1969 


LNCH  TIME 
18  9 52 

1 31  39 
18  9 52 

J 31  39 
18  9 52 

1 31  39 
DIFFERENTIAL  CORRECTIONS 
TDE  1.7012  TRA  -,3366  TC3-5 

ROE  .3596  RRA  ,0230  RC3  - 

FOE  .9713  FRA  .2914  FC3-3 

BCE  1.7388  8RA  ,3374  6C3  5 

LAUNCH  DATE  FE0  14  1969 


LOL  1 

45.13 

VL  27.043 

GAL  -.50 

AZL 

86.30 

LOP 

17.20 

VP  37 , J 63 

GAP  7.76 

AZP 

92.27 

GP  - 

24.92 

ZAL  98.99 

ZAP  149.01 

ETS 

312.25 

DLA 

43.14 

RAL  31.39 

RAO  6567.5 

VEL 

11.610 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT  ASC 

4121 

.62 

-32.26 

184.78 

259.05 

2768 

.43 

-32.25 

80.66 

259.04 

4121 

.62 

-32,26 

184.78 

259.05 

2768 

.43 

-32.25 

80.66 

259.04 

4121 

.62 

-32.26 

184,78 

259.05 

2768 

.43 

-32.25 

80.66 

259.04 

54,30  RCA  101.42  APO  147.77  V2 


30.156 
34 .926 


2.03  VHP  6.107  OPA  -11.66  RAP  43.83  ECC  1 .2205 


.8907 

.4057 

.3715 

.9047 


BAU  1.0578 
FAU  .05219 
BSP  16333 
FSP  -849 


MJO-COURSE  EXECUTION  ACCURACY 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.65 

19  18  33 

3521.6 

-36.02 

176.65 

59.64 

2 17  47 

2168.4 

-36.01 

72.54 

59.65 

19  18  33 

3521.6 

-36.02 

176.65 

59.64 

2 17  47 

2168.4 

-36.01 

72.54 

59.65 

19  18  33 

3521.6 

-36.02 

176.65 

59.64 

2 17  47 

2168.4 

-36.01 

72.54 

ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.47  LAP  -2.82  LOP  20.39 

RC  156.704  GL  26.56  GP  -23.44 

PLANETOCENTRIC  CONIC 
C3  13.013  VHL  3,607  OLA  42.40 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


57.02 

122.98 

57.02 

122.98 

57.02 

122.98 


4103.83 

2773.52 

4103.83 

2773.52 
4103.83 

2773.52 


18  31  26 
1 44  45 
18  31  26 
1 44  45 
18  31  26 
1 44  45 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6583  TRA  -.1733  TC3-6.I892 
ROE  .3453  RRA  .0334  RC3  -.3814 
FOE  .8814  FRA  .3715  FC3-3.3366 
60E  1.6939  BRA  .1765  BC3  6.2009 


LAUNCH  DATE  F£8  14  J969 


VL  27.001 
VP  37.144 
ZAL  96.44 

RAL  35.73 
INJ  LAT 
-31.96 
-31 .97 
-31 .96 
-31 .97 
-31.96 
-31.97 

BAU  1.0788 
FAU  »p50l 5 
BSP  16716 
FSP  -843 


SGT  5119.7  SGR  638.4  SG3 

256.2 

ST 

2674.6 

SR 

563.2 

SS 

809.1 

RRT  .8396  RRF  .8556  RTF 

.9381 

CRT 

.9937 

CRS 

-.9948 

CST 

-.9793 

SGB  5159.4  R23  .1)85  R13 

.9389 

LSA 

2845,7 

MSA 

164.7 

SSA 

17.2 

SGI  5147.8  302  344.8  THA 

6.00 

Eli 

2732.6 

EL2 

61  .7 

ALP 

11  .82 

FLIGHT  TINE  168.00 

ARRIVAL 

DATE 

AUG 

1 1969 

DISTANCE  487.925 

-.14  AZL  86.58  HCA  235.31 

SNA  124.33 

ECC 

.18839 

INC 

3.4244 

V] 

30.156 

8.03  AZP  91.95  TAL  180.61 

TAP 

55.9?  RCA 

100.91 

APO 

147.73 

V2 

34.930 

150.76  ETS  3I2.2J  ZAE  128.27 

CTE  199.17 

ZAC 

134.73 

ETC 

105.97 

CLP- 

162.00 

6567,5  VEL  J 1.593  PTH  2.03 

VHP 

6.204 

OPA 

-4.57 

RAP 

45.13 

ECC 

1 .2142 

1 LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

GAL 

CAP 


INJ 

163.01 
80.92 

183.01 
80.92 

183.01 

80.92 


262.61 

262.60 

262.61 

262.60 

262.61 

262.60 


60.53 

60.51 

60.53 

60.51 

60.53 

60.51 


MI 0 -COURSE  EXECUTION  ACCURACY 
SOT  5197.7  BOR 
RRT  .8242  RRF 
SOB  5234.2  «23 
SOI  5222.6  S02 


19  39  49 
2 30  58 
19  39  49 
2 30  58 
19  39  49 
2 30  58 


3503.8 

2173.5 
3503.8 

2173.5 
3503.8 

2173.5 


-35.63 

-35.62 

-35.63 

-35.62 

-35.63 

-35.62 


174  .85 
72.77 
174.85 
72.77 
174.85 
72.77 


ORBIT  DETERMINATION  ACCURACY 


61 7,8  SC3 

250.3 

ST 

2639.6 

SR 

549.0 

SS 

762-3 

.8312  RTF 

.9389 

CRT 

.9960 

CRS 

-.9909 

CST 

-.9777 

.0950  R13 

.9396 

LSA 

2797.3 

MSA 

158.2 

SSA 

18.9 

348.2  THA 

5.62 

ELI 

2695.7 

EL2 

47.9 

alf 

11.71 

170.00 

ARRIVAL 

DATE 

AUG 

3 1969 

heliocentric  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.43  LAP  -2.7j  LOP  23.58 

RC  158.875  CL  24.70  GP  -22.11 

PLANETOCENTRIC  CONIC 
C3  12.757  VHL  3.572  OLA  41,64 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

58.10  18  53  36  4087.06 

121.90  1 57  47  2781.75 

58.10  18  53  36  4087.06 

121.90  1 57  47  2781.75 

58.10  18  53  36  4087.06 

121.90  1 57  47  2781.75 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6233 
ROE  .3378 

FOE  .8118 

BOE  1.6581 

LAUNCH  DATE  FEB  14  1969 


HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13  VL 

RP  108.39  LAP  -2.59  LOP  26.78  VP 

RC  161.027  GL  22.85  GP  -20.93  ZAL 

PLANETOCENTRIC  CONIC 
C3  12.627  VHL  3.553  OLA 


VL  26.959 
VP  37.125 
ZAL  93.72 

RAL  40.15 
INJ  LAT 
-31 .59 
-31.58 
-31,59 
-31.58 
-31.59 
-31 .58 


DISTANCE  493.735 

GAL  .23  AZL  86.83  MCA  238.49  SNA  124.06  ECC  .19095  INC  3.1734  VI  30.156 

GAP  8.31  AZP  91.66  TAL  179.04  TAP  57.54  RCA  100.37  APO  147.75  V2  34.951 

ZAP  152.38  ETS  312*06  ZAC  128.55  ETE  198.12  ZAC  136.79  ETC  185.60  CLP- J 63 .02 


RAO  6567.5 

VEL  11.5 82 

PTH  2.03 

VHP 

6 

.314 

OPA  -7.62 

RAP  46.54 

ECC  1 .2100 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

181.29 

266.38 

61 .33 

20 

1 

43 

3407.1 

-35.15 

173.12 

81.39 

266.38 

61.32 

2 

44 

9 

2181 .8 

-35.14 

73.22 

10J .29 

266.38 

61.33 

20 

1 

43 

3407,1 

-35.15 

173.12 

81.39 

266.38 

61.32 

2 44 

9 

2101 .8 

-35.14 

73.22 

181.29 

266.38 

61.33 

20 

1 

43 

3487.1 

-35.15 

373.12 

81,39 

266.38 

61.32 

2 44 

9 

2181 .8 

-35.14 

73.22 

MIO-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TRA 

.0127 

TC3-6.4251 

BAU 

1 .0975 

SGT 

5277.J 

SGR 

607,7 

SG3 

246.1 

ST 

2607.7 

SR 

542.8 

SS 

730.1 

RRA 

.0476 

RC3  -.3575 

FAU 

.04798 

RRT 

.8064 

RRF 

.8101 

RTF 

.9376 

CRT 

.9978 

CRS 

-.9847 

CST 

-.9750 

FRA 

.4670 

FC3-3.2560 

BSP 

16819 

SC6  5312.0  «23 

.0854 

RJ3 

.9382 

LSA 

2757.3 

MSA 

157.6 

SSA 

20.5 

BRA 

.0493 

BCJ  6.4350  FSP 

-807 

SCI 

5299.9 

SG2 

357.9 

THA 

5.33 

ELI 

2663.4 

EL2 

35.0 

ALF 

11.74 

FLIGHT  TIME  172.00 


ARRIVAL  DATE  AUG  5 1969 


26.917  GAL 
37.107  GAP 


DISTANCE  499.528 

.61  AZL  87.06  HCA  241 .68  SNA  123.80  ECC  .19371  INC  2.9388  VI  30-156 
8,60  A TP  91.39  TAL  177.46  TAP  59.14  RCA  99.82  APO  147.78  V2  34,964 


90.83  ZAP  153.89  ETS  311,77  ZAE  128.78  £T£  197.17  ZAC  J38.87  ETC  185.24  CLP-164.03 


40.82  RAL  44.61  RAO  6567.5  VEL  11.576  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

59.27 

19  16  31 

4070.70 

-31.10 

179.57 

270.33 

62.10 

120.73 

2 10  28 

2793.72 

-31 .09 

82.11 

270.33 

62.09 

59.27 

19  16  31 

4070.70 

-31.10 

179.57 

270,33 

62.10 

120.73 

2 10  26 

2793.72 

-31 .09 

82.11 

270.33 

62.09 

59.27 

19  16  31 

4070.70 

-31.10 

179.57 

270.33 

62.10 

120.73 

2 10  28 

2793.72 

-31.09 

82.11 

270.33 

62.09 

2.02  VHP 
INJ 


6.436  OPA  -5.81 
TIME 


RAP  48.05  ECC  1.2078 


DIFFERENTIAL  CORRECTIONS 
TOE  1.5759  TRA  .2011  TC3-6.5843  BAU  1.1129 

ROE  .3310  RRA  .0593  RC3  -.3312  FAU  .04550 

FOE  .7353  FRA  .5484  FC3-3.1193  BSP  1 7099 

BOE  1.6103  BRA  .2097  8C3  6.5926  FSP  -7 92 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5342.0  SGR  596.8  SG3  239.5 

RRT  .7878  RRF  .7870  RTF  .9377 

SGB  5375,3  R23  .0728  R13  .9382 

SGI  5362.8  SG2  366.2  THA  5.05 


20  24  21 
2 57  2 
20  24  21 
2 57  2 
20  24  21 
2 57  2 


CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

3470.7 

-34.56 

171 .40 

2193.7 

-34.55 

73.94 

3470,7 

-34.56 

17)  .40 

2193.7 

-34.55 

73.94 

3470.7 

-34.56 

171  .40 

2193.7 

-34.55 

73.94 

ORBIT  DETERMINATION  ACCURACY 
ST  2548.2  SR  535.1  S S 688.5 

CRT  .9989  CRS  -.9759  CST  -.9721 

LSA  2688.6  MSA  156.1  SSA  22.0 

ELI  2603.6  EL2  24.4  ALF  11.85 


1724 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ) 


LAUNCH  CATE  FE0  14  1969 


FUGHT  TIME  174.00 


ARRIVAL  CATE  AUG  7 J969 


HELIOCENTRIC  CONK 
RL  147.75  LAL  .00  LOL  145.13 

RP  100.35  LAP  ~Z  .46  LOP  29.97 

RC  163.161  CL  21.02  OP  -19.06 

PLANE tocentrk  CONIC 
C3  12.621  VHL  3.553  OLA  39.95 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
60.55  19  40  8 4054.39 

119.45  2 22  33  2009.03 

60.55  19  40  8 4054.39 

119.45  2 22  33  2809.63 

60.55  19  40  8 4054.39 

119.45  2 22  33  2009.83 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5191  TRA  .3994  TC3-6.60O9 

ROE  .3260  RRA  .0710  RC3  -.3081 

FOE  .6594  FRA  .6244  F03-2.9595 

BOE  1.5536  BRA  .4056  BC3  6.6880 

LAUNCH  OATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  108.31  LAP  -2.33  LOP  33.17 

RC  165.276  CL  19.20  OP  -18.90 


DISTANCE  505.302 

VL  26.875  CAL  i.0|  ATL  87.28  HCA  244.07  SMA  123.54  ECC  .19670  INC  2.7J70  VI  30.156 

VP  37.089  CAP  8.90  A7P  91.15  TAL  175.06  TAP  60.74  RCA  99.24  APO  147.04  V2  34.977 

7AL  87.82  7AP  155.30  ETS  311.35  7A £ 128.90  ETE  196.32  7AC  140.98  ETC  184.00  ClP-165.01 


RAL  49.00  RAD  6567.5  VEL  11  .576  PTH  2.02  VHP  6.S71 
INJ  LAT  INJ  LCWC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-30.49  177.81  274.43  62.83  20  47  43 

-30.48  03.11  274.42  62.82  3 9 22 

-30.49  177.01  274.43  62.03  20  47  43 

-30.40  83.11  274.42  62.82  3 9 22 

-30.49  177.01  274.43  62.03  20  47  43 

-30.48  83.11  274.42  62.82  3 9,22 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.1285  SGT  5407.5  SCR  508.0  SG3  233.1 

FAU  .04314  RRT  .7704  RRF  .7654  RTF  .9385 

BSP  17292  SC6  5439.4  R23  .0611  R13  .9300 

FSP  -768  SCI  5426.6  SC2  374.1  THA  4.02 


VL 

VP 

TAL 


26.833  CAL 
37.07]  CAP 


FLIGHT  TIME  176.00 
DISTANCE  511.056 

1.42  ATL  07.49  HCA  240.06  SMA  123.28 
9.20  ATP  90.94  TAL  174.20  TAP  62.34 


DPA  -4.11  RAP  49.66  ECC  1.2077 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3454.4  -33.07  169.65 

2209.0  -33.86  74.95 

3454.4  -33.87  169.65 

2209.8  -33.86  74.95 

3454.4  -33.87  169.65 

2209.8  -33.86  74.95 

ORBIT  DETERMINATION  ACCURACV 
ST  2466.9  SR  527.7  SS  644.9 

CRT  .9980  CRS  -.9630  CST  -.9684 

LSA  2599.0  MSA  156.8  S5A  23.3 

ELI  2522.6  EL2  25.0  AlF  12.06 

ARRIVAL  DATE  AUG  9 1969 


84.71  TAP  156.62  ETS  310.79  TA£  129.14  ETE  195.56 


ECC  .19992  INC  2.5070  VI  30.156 
RCA  98*64  APO  147.93  V2  34.990 
TAC  143.11  ETC  104.51  ClP-165.90 


C3  12.741 

VHL 

3, 

.569 

OLA  39.01 

RAL  S3. 54 

RAO  6567.5 

VEL  11.581 

PTH  2.03 

VHP  6. 7j 7 OPA  -2.53 

RAP  51.34 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

61  ,97 

20 

4 

33 

4037.56 

-29.77 

175.97 

270.64 

63.53 

21  11  51 

3437.6 

-33.06 

110.03 

2 

33 

41 

2830.71 

-29.75 

84.44 

270.63 

63.52 

3 20  52 

2230.7 

-33.05 

61  .97 

20 

4 

33 

4037.56 

-29.77 

175.97 

270.64 

63.53 

21  11  51 

3437.6 

-33.06 

118.03 

2 

33 

41 

2830.71 

-29.75 

84.44 

278.63 

63.52 

3 20  52 

2230.7 

-33.05 

61  .97 

20 

4 

33 

4037,56 

-29.77 

175.97 

270.64 

63.53 

21  11  51 

3437,6 

-33.06 

118.03 

2 

33 

41 

2830.71 

-29.75 

84.44 

270.63 

63.52 

3 20  52 

2230.7 

-33.05 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4482  TRA  .6050  TC3-6.7131 
ROE  .3220  RRA  .0828  RC3  -.2873 
FOE  .5814  FRA  .6949  FC3-2.7704 
BOE  1.4036  BRA  .6106  BC3  6.7192 


MIO-COURSE  EXECUTION  ACCURACV 


167.04 
76.31 
167.04 
76.31 
167.84 
76.31 

ORBIT  DETERMINATION  ACCURACV 


BAU 

1.1445 

9GT 

5471.1  SCR 

501 .7  SG3 

226.4 

ST 

2359.1  SR 

519.4 

SS 

597.5 

FAU 

.04089 

RRT 

.7535  RRF 

.7444  RTF 

.9395 

CRT 

.9969  CRS 

-.9440 

CST 

-.9632 

BSP 

1 7534 

see  5501 .9  R23 

.0502  R13 

.9398 

LSA 

2403.0  MSA 

160.8 

SSA 

24.2 

FSP 

-740 

SCI 

5499.7  sea 

381.2  THA 

4.60 

ELI 

2415.2  El2 

39.7 

ALF 

12.38 

LAUNCH  OATE  FEB  14  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  170.00 


ARRIVAL  OATE  AUG  II  1969 


RL 

147.75 

LAL 

.00 

LOL 

145.13 

VL 

RP 

100.26 

LAP 

-2.18 

LOP 

36.37 

VP 

RC 

167.370 

GL 

17.40 

GP 

-10.04 

TAL 

planetocentric  CONIC 

C3 

12.991 

VHL 

3.604 

OLA 

30.00 

RAL 

26.792  CAL 
37.053  CAP 


OISTANCE  516.709 

1.06  A7L  87.69  HCA  251.25  SMA  123.03  ECC  .20341  INC  2.3070  VI  30.156 

9.52  ATP  90.74  TAL  172.69  TAP  63.94  RCA  98.00  APO  148.05  V2  35.003 


DIFFERENTIAL  CORRECTIONS 
TOE  1.3666  TRA  .8208  TC3-6.6692 
ROE  .3193  RRA  .0950  RC3  -.2673 
FOE  .5048  FRA  .7619  FC3-2.5746 
BOE  1.4034  BRA  .0263  BC3  6.6745 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 
RP  108.22  LAP  -2.04  LOP  39.57 
RC  169.445  CL  15.63  CP  -17.26 
PLANE TOCENTRIC  CONIC 


01.53  TAP  157.05  ETS  310.00  TAE  129.20  ETE  194.07  TAC  145.26  ETC  104.13  ClP-166.93 

57.95  RAD  6567.5  VEL  11.592  PTH  2.03  VHP  6.074  OPA  -1.04  RAP  53.10  ECC  1.2130* 

- - Z LONG 

165.93 

70.04 
165.93 

78.04 
165.93 

78  .04 

ORBIT  DETERMINATION  ACCURACV 
ST  2233.2  SR  510.0  SS  550.6 

CRT  .9923  CRS  -.9166  CST  -.9565 

LSA  2349.9  MSA  169.2  SSA  24.7 

ELI  2290.0  El2  61.6  AlF  12.80 

ARRIVAL  DATE  AUG  13  1969 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

63.53 

20  29  45 

4019.74 

-28.93 

174.02 

282.94 

64.21 

21  36  45 

3419.7 

-32.14 

116.47 

2 43  30 

2056.89 

-20.91 

06.13 

202.93 

64.20 

3 31  14 

2256.9 

-32.13 

63.53 

20  29  45 

4019.74 

-20.93 

174.02 

202.94 

64,21 

21  36  45 

3419.7 

-32.M 

116.47 

2 43  30 

2056.09 

-28.91 

86.13 

282.93 

64.20 

3 31  14 

2256.9 

-32.13 

63.53 

20  29  45 

4019.74 

-20.93 

174.02 

202.94 

64.21 

21  36  45 

3419.7 

-32.14 

116.47 

2 43  36 

2656.09 

-28.91 

86.13 

282.93 

64.20 

3 31  14 

2256.9 

-32.13 

BAU  1.1592 
FAU  .03063 
BSP  17779 
FSP  -730 


MIO-COURSC  EXECUTION  ACCURACV 
SOT  5529.4  SCR  575.7  SC3  219.4 
RRT  .7370  RRF  .7245  RTF  .9407 
SC6  5559.2  R23  .0410  R13  . 9409 

5545.7  SG2  388.0  THA  4.41 


SCI 


FLIGHT  TIME  180.00 


OISTANCE  522.498 

VL  26.750  CAL  2.31  ATL  $1.69  HCA  254.45  SMA  122.78  ECC  .20717  INC  2.1135  VI  30.156 

VP  37.036  GAP  9.85  ATP  90.57  TAL  171.09  TAP  65.54  RCA  97.34  APO  140.21  V2  35.016 

TAL  70.32  TAP  159.01  ETS  309.20  TAE  129.40  ETE  194.26  TAC  147.43  ETC  103.73  ClP-167.86 


C3  13.379 

VHL  3.650 

OLA  36.91 

RAL  62.26 

RAO  6567.! 

LNCH  A7MTH 

LNCH  TIME 

L-I  TI>C 

INJ  LAT 

INJ  LONG 

65.26 

20  55  50 

4000.22 

-27.97 

171.91 

114.74 

2 52  0 

2809.14 

-27.96 

88.25 

65.26 

20  55  50 

4000.22 

-27.97 

171.91 

114.74 

2 52  0 

2889.14 

-27.96 

88.25 

65.26 

20  55  50 

4000 .22 

-27.97 

171.91 

114.74 

2 52  0 

2889.14 

-27.96 

88.25 

DIFFERENTIAL  CORRECTIONS  MID-' 

TOE  1.2701  TRA  1.0509  TC3-6.5424  BAU  1 . 17J I SOT 

ROE  .3183  RRA  .1080  RC3  -.2469  FAU  .03631  RRT 

FOE  .4327  FRA  .8276  FC3-2.3496  BSP  17907  SG6 

BOE  1.3172  BRA  1.0564  BC3  6.5471  FSP  -705  SCI 


5 VEL  11.609  PTH  2.03  VHP  7.042 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
287.20  64.07  22  2 30 

287.20  64.05  3 40  9 

287.28  64.07  22  2 30 

207.28  64.05  3 40  9 

207.28  64.87  22  2 30 

287.28  64.85  3 40  9 

COURSE  EXECUTION  ACCURACV 

5581.6  SCR  570.9  SG3  212.4 
.7212  RRF  .7065  RTF  .9418 

5610.7  R23  .0344  R13  .94 20 

5596.8  SG2  394.4  THA  4.24 


DPA  .36  RAP  54.93  ECC  1 .2202 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3400.2  -31.11  163.07 

2289.1  -31.10  80.21 

3400.2  -31.11  163.87 

2289.1  -31.10  80.21 

3400.2  -31.11  163.87 

2289.1  -31.10  80.21 

ORBIT  DETERMINATION  ACCURACV 
ST  2100.1  SR  502.6  SS  508.6 

CRT  .9035  CRS  -.0785  CST  -.9484 

LSA  2210.9  MSA  182.6  SSA  24.6 

ELI  2157.6  EL2  88.4  ALF  13.27 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  CATE  FEB  14  1969  FLIGHT  TIME  182. DO  ARRIVAL  DATE  AUG  15  1969 


HELIOCENTRIC  CONIC  OISTANCE  5 28. ISO 


RL  147.75 

LAL 

.00 

La  145.13 

VL  26.709 

GAL  2.79 

AZL  88.07 

HCA 

257.65 

SMA 

122.53 

ECC  .21124 

INC  1 .9257 

V 3 

30.156 

RP  108.18 

LAP 

-1  .88 

LOP  42.77 

VP  37.019 

GAP  10.20 

AZP  90.41 

TAL 

169.49 

TAP 

67.14 

RCA  96.65 

APO  348.41 

V2 

35.030 

RC  171 .498 

CL 

13.91 

GP  -16.55 

7AL  75.09 

ZAP  160.09 

ETS  308.15 

ZAE 

129.50 

ETE 

193.70 

ZAC  149.62 

ETC  183.30 

CLP 

-168.78 

PLANE TOCENTRIC  i 

:cnic 

C3  13.915 

VNL 

3.730 

OLA  35.77 

RAl  66.46 

RAO  6567.5 

VEL  11.632 

PTH 

2.04 

"VHP 

7.223 

DPA  1.67 

RAP  56.83 

ECC 

1 .2290 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.17 

21 

22  53 

3978.24 

-26.92 

169.60 

291.66 

65.51 

22 

29  11 

3378.2 

-29.99 

161 .61 

112.83 

2 

58  27 

2928.26 

-26.91 

90.84 

291.65 

65.49 

3 

47  15 

2328.3 

-29.98 

82.86 

67.17 

21 

22  53 

3978.24 

-26.92 

169.60 

291 .66 

65.51 

22  29  11 

3378.2 

-29.99 

161 .61 

112.83 

2 

58  27 

2928.26 

-26:91 

90.84 

291 .65 

65.49 

3 

47  15 

2328.3 

-29.98 

82.86 

67.17 

21 

22  53 

3978.24 

-26.92 

169.60 

291.66 

65.51 

22 

29  11 

3378.2 

-29.99 

161 .61 

112.83 

2 

58  27 

2928.26 

-26.91 

90.84 

291.65 

65.49 

3 

47  15 

2328.3 

-29.98 

82.86 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TOE 

1 .1755 

TRA 

1.2892  TC3-6.3574  BAU 

1.1834 

SGT  5631.3  SGR 

565.9  SG3 

205.3 

ST 

1953.5 

SR 

493.1 

ss 

468.5 

ROE 

.3179 

RRA 

.1214  RC3  -.2283  FAU 

.03413 

RRT  .7062  RRF 

.6893  RTF 

.9430 

CRT 

.9683 

CRS 

-.8248 

CST 

-.9382 

FDE 

.3604 

FRA 

.8890  FC3-2.1232  BSP 

181 19 

SG6  5S59.T  R23 

.0282  R13 

.9431 

LSA 

2058.5 

MSA 

202.0 

SSA 

24.0 

0OE 

1.2177 

BRA 

1.2949  BC3  6.3615  FSP 

-685 

SGI  5645.6  302 

399.6  THA 

4.08 

ELI 

2011.2 

EL2 

119.7 

alf 

13.78 

LAUNCH  DATE  FEB  14  1969  FLIGHT  TIME  184*00  ARRIVAL  DATE  AUG  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  533.832 

RL  147.75  LAL  .00  LOL  145.13  VL  26.668  CAL  3.WJ&L  88.26  HCA  260.85  SMA  122.28  ECC  .21564  INC  1 .7423  Vi  30.156 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.002  CAP  10.56  A2P  90.28  TAL  167.89  TAP  68.74  RCA  95.91  APO  148.65  V2  35.043 

RC  173.532  CL  12.23  CP  -15.91  ZAL  7l  .88  7AP  W.12TTS  S06.91  ZAC  129.60  ET£  193.20  ZAC  151.82  ETC  182.81  ClP-169.69 

PLANE  TOCENTRIC  CONIC 


C3  14.611 

VHL 

3.822  OLA  34.57  RAL  70.52  RAO  6567.6  VEL  11.662  PTH  2.05 

VHP 

7. 

.41$ 

OPA  2.90 

RAP  58.75 

ECC 

1 .2405 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.28 

21 

51  5 

3952.82 

-25.78 

167.02 

296.04 

66.12 

22 

56 

58 

3352.8 

-28.78 

159.09 

110.72 

3 

2 36 

2975.26 

-25.77 

93.99 

296.03 

66.11 

3 

52 

11 

2375.3 

-28.77 

86.06 

69.28 

21 

51  5 

3952.82 

-25.78 

167.02 

296.04 

66.12 

22 

56 

58 

3352.8 

-28.78 

159.09 

110.72 

3 

2 36 

2975.26 

-25.77 

93.99 

296.03 

66.11 

3 

52 

11. 

2375.3 

-28. 7 r 

86.06 

69.28 

21 

51  5 

3952.82 

-25.78 

167.02 

296.04 

66.12 

22 

56 

58 

3352.8 

28.78 

159.09 

110.72 

3 

2 36 

2975.26 

-25.77 

93.99 

296,03 

66.11 

3 

52 

11 

2375.3 

-28.77 

86.06 

DIFFERENTIAL  CORRECTIONS 

MID- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0637 

TRA 

1 .5390 

TC3-6.il  19  BAU  1.1946 

SGT 

5676,6  SGT 

380r9  5G3 

198.2 

ST  1807.8 

SR  483.2 

SS 

434.7 

ROC  .3185 

RRA 

.1354 

RC3  -.2104 

FAU  .03199 

RRT 

.6920  RRF 

.6734  RTF 

.9443 

CRT  .9434 

CRS  -.7535 

CST 

-.9273 

FDE  .2914 

FRA 

.9473 

FC3-1 .8937  0SP  18311 

SC6  5704.2  H23 

,0230  R13 

.9444 

LSA  1907.5 

MSA  227.1 

SSA 

23.0 

BDE  1.1103 

BRA 

1.5450 

BC3  6.1135 

FSP  -665 

SGI 

5689.9  SG2 

403.9  THA 

3.93 

ELI  1864.8 

EL2  155.3 

alf 

14.25 

launch  date 

FEB 

14  1969 

FLIGHT  TIME 

186.00 

ARRIVAL  CATE 

AUG 

19  1969 

HELIOCENTRIC  CONIC  DISTANCE  539.450 


RL  147.75 

LAL 

.00 

La  145.13 

VL  26.628 

GAL  3.80 

AZL  88.44 

HCA 

264.06 

SMA 

122.04 

ECC  .22040 

INC  1.5621 

VI 

30.1  56 

_ 

RP  108.10 

LAP 

-1.55 

LOP  49.18 

VP  36.986 

GAP  10.94 

AZP  90.16 

TAL 

166.29 

tap 

70.35 

RCA  95.14 

APO  148.94 

V2 

35.056 

- 

RC  175.544 

GL 

10.61 

GP  -15.32 

ZAL  68.72 

ZAP  162.08  ETS  305.47 

ZAE 

129.68 

ETE 

192.74 

ZAC  154.04 

ETC  J82.26 

CLP 

-170.59 

PLANE TOCENTRIC  CONIC 

* C3  15.484 

VHL 

3.935 

OLA  33.34 

RAL  74.4J 

RAO  6567.6 

VEL  11,699 

PTH 

2.06 

VHP 

7.622 

OPA  4.06 

RAP  60.75 

ECC 

J .2548 

= 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

71  ,62 

22 

20  50 

3922.33 

-24.57 

164.06 

300.41 

66.72 

23 

26  12 

3322.3 

-27.50 

156.19 

108.38 

3 

3 53 

3031 .73 

-24.55 

97,80 

300.40 

66.71 

3 

54  24 

2431 .7 

-27.49 

89.93 

71  .62 

22 

20  50 

3922.33 

-24,57 

164.06 

300.41 

66.72 

23 

26  12 

3322,3 

-27.50 

156.19 

108.38 

3 

3 53 

3031 .73 

-24.55 

97.80 

300.40 

66.71 

3 

54  24 

2431  .7 

-27.49 

89.93 

110.00 

4 

11  22 

2824 .84 

-29.47 

83.84 

302.49 

71.85 

4 

58  27 

2224 .8 

-31 .67 

75.32 

110.00 

2 

16  27 

3177.22 

-19,83 

106.61 

297.93 

61.57 

3 

9 24 

2577.2 

-23.47 

99.36 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  0ETERMINA  T ION  ACCURACY 


TOE 

.9430 

TRA 

1.6021 

TC3-5.8137  BAU  1 ,2041 

SGT 

5717.0  SGR 

555.7  SG3 

191.3 

ST 

1670.9 

SR 

472.7 

SS 

408.5 

ROE 

.3201 

RRA 

.1501 

RC3  -.1931  FAU  .02992 

RRT 

.6790  RRF 

.6589  RTF 

.9456 

CRT 

.9047 

CRS 

-.6625 

CST 

-.9170 

FOE 

.2253 

FRA 

1.0042 

FC 3-1 .6727  BSP  18497 

SG0 

5744.0  R23 

.0186  R13 

.9456 

LSA 

1765.1 

MSA 

257.6 

SSA 

21  .9 

BOE 

.9959 

BRA 

1 .8083 

8C3  5.8169  FSP  -646 

SGI 

5729.5  SG2 

407.1  THA 

3.79 

ELI 

1725.5 

EL2 

195.0 

ALF 

14.55 

LAUNCH 

DATE  FEB  ; 

14  1969 

FLIGHT  TIME 

188.00 

ARRIVAL 

DATE 

AUG 

2d  1969 

HELIOCENTRIC  CONIC  DISTANCE  545.031 

RL  147.75  LAL  .00  LOL  145.13  VL  26.588  CAL  4.35  AZL  88.62  HCA  267.26  SMA  121.80  ECC  .22554  INC  1 .3838  Vj  30.156 

RP  108.06  LAP  -1.38  LOP  52.39  VP  36.969  CAP  11.34  ATP  90.07  TAL  164.70  TAP  71.97  RCA  94.33  APO  149.27  V2  35.069 

RC  177.535  GL  9.05  CP  -14.79  ZAL  65.64  ZAP  162.96  ET$  303.82  ZAC  129.75  ETE  192.33  ZAC  156.27  ETC  181.62  CLP-J7J  .48 

PLANE TOCENTRIC  CONIC 


C3  16.553 

VHL 

4.069 

OLA  32.08  RAL  78.11 

RAO  6567. 

.7  VEL  11 .745 

PTH  2.07 

VHP  7, 

.843 

DPA  5.14 

RAP  62.79 

ECC 

1 .2724 

LNCH  AZMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.26 

22 

52  42 

3884.51 

-23.29 

160.56 

304.75 

67.30 

23  57 

27 

3284 , 5 

-26.16 

152.76 

105.74 

3 

1 34 

309 9.69 

-23.28 

102.44 

304.74 

67.28 

3 53 

13 

2499.9 

-26.15 

94.63 

74.26 

22 

52  42 

3884.51 

-23,29 

160.56 

304.75 

67.30 

23  57 

27 

3284 , 5 

-26. J 6 

152.76 

105.74 

3 

1 34 

3 099.89 

-23.28 

102.44 

304.74 

67.28 

3 53 

13 

2499.9 

-26.15 

94  ,63 

110.00 

4 

59  3 

2736.40 

-31 ,10 

77.52 

307.76 

75.23 

5 44 

40 

2136.4 

-32.89 

68.71 

110.00 

1 

58  19 

3296,00 

-15.83 

113.50 

300.77 

59.30 

2 53 

15 

2696.0 

-19.79 

106.61 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .8149 

TRA 

2.0169 

TC3-5. 4727  BAU  1,2117 

SGT 

5752.0  SGR 

550.1  SG3 

184.5 

ST  1552.2 

SR  461  .8 

SS 

391  .0 

ROE  .3226 

RRA 

.1655 

RC3  -.1759 

FAU  .02707 

RRT 

.6667  RRF 

.64  56  RTF 

.9467 

CRT  .8476 

CRS  -.5553 

CST 

-.9106 

FDE  . 1 629 

FRA 

1 .0596 

FC3-1 ,4574 

BSP  18649 

SG6 

5778.3  R23 

.0152  R13 

.9468 

LSA  1640.1 

MSA  29 i .8 

SSA 

20.6 

BOE  .8765 

BRA 

2.0855 

BC3  5.4755 

FSP  -625 

SGI 

5763.8  SG2 

409.2  THA 

3.67 

ELI  1601.9 

EL 2 237.5 

ALF 

14.48 

1726 


ii  mm  mu 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  FEB  M 1969 


heliocentric  CONIC 


RL 

147.75 

LAL 

.00 

LOL 

145.13 

VL 

RP 

108.02 

LAP 

-1  .21 

LOP 

55.60 

VP 

RC 

1 79 . 506 

GL 

7.58 

GP 

-14.30 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

17.842 

VHL 

4 .22 4 

CLA 

30.81 

RAL 

26.548  GAL 
36.953  GAP 


FLIGHT  time  190.00 
0I5TANCE  550.570 

4.92  A7L  88.79  HC A 270.47  SMA  121.56 
11.76  A7P  89.99  TAL  163.12  TAP  73.59 


77.32 

102.68 

77.32 

102.68 

110.00 

110.00 


2 54  13 
23  28  4 

2 54  13 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 
RP  107.98  LAP  -1.03  LOP  58.81 
RC  181.455  GL  6.18  GP  -13.86 
planetocentric  CONIC 
C3  19.379  VHL  4.402  OLA  29.54 
LNCH  A7HTH  LNCH  TIME  L- I TIME 
81  .21  0 14  21  3761  .33 

98.79  2 38  18  3296.50 

100.00  3 26  4 3143.67 

100.00  2 9 17  3389.40 

110.00  6 9 18  2632.14 

110.00  1 42  32  3473.69 

DIFFERENTIAL  CORRECTIONS 
TOE  .5405  TRA  2.6790  TC3-4.7090 
ROE  .3304  RRA  .1984  RC3  -.1430 
FOE  .0498  FRA  1.1686  FC3-1 .0684 
BOE  .6335  BRA  2.6863  BC3  4.7112 


62.64  7AP  163.82  ETS  301.93  7AE  129.81  ETE  191.95 

81.62  RAO  6567.7  VEL  11.799  PTH  2.09  VHP  8.079 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
309.05  67.85  24  .31  59 

309.05  67.83  3 47  18 

309.05  67.85  24  31  59 

309.05  67.83  3 47  18 

312.59  77.65  6 21  23 

303.98  57.92  2 45  8 

COURSE  EXECUTION  ACCURACY 

5782.8  SGR  544.4  SG3  178.0 
.6556  RRF  .6343  RTF  .9479 

5808.3  R23  .0129  RJ 3 .9479 

5793.8  SG2  410.3  THA  3.55 

FLIGHT  TIME  192.00 


L-I  TIME 

INJ  LAT 

INJ  LONG 

J834  .74 

-21 .98 

156,21 

3184.29 

-21  .96 

108.23 

3034.74 

-21  .98 

156.21 

3104.29 

-21 .96 

100.2 3 

2676.97 

-32.13 

73.14 

3390.06 

-12.50 

118.75 

IS 

MID— < 

TC3-5.0964 

BAU  1.2162 

SGT  1 

RC3  -.1580 

FAU  .02582 

RRT 

FC3-1.2520 

BSP  18724 

SGB 

BC3  5.0980 

FSP  -602 

SGI 

ARRIVAL  CATE  AUG  23  1969 


ECC  .23112  INC  1.2063  VJ  30.156 

RCA  93.47  APO  149.66  V2  35.083 

ZAC  158.50  ETC  180.86  ClP-172.36 

OPA  6.16  RAP  64.87  ECC  1.2936 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3234.7  -24.79  148.47 

2584.3  -24.78  100.49 

3234.7  -24.79  148.47 

2584.3  -24.78  100.49 

2077.0  -33.50  64.18 

2790.1  -16.65  112.10 

ORBIT  DETERMINATION  ACCURACY 

ST  1462.4  SR  450.9  SS  382.9 

CRT  .7693  CRS  -.4412  CST  -.9114 

LSA  1543.3  MSA  326.3  SSA  19.4 

ELI  1504.5  EL2  280.0  ALF  13.83 

ARRIVAL  DATE  AUG  25  1969 


DISTANCE  556.060 

5.53  A7L  86.97  MCA  273.69  SMA  121.33 
12.20  A7P  89.93  TAL  161.55  TAP  75.23 


VL  26.508  GAL 

VP  36.937  GAP  

7AL  59.75  7AP  164.61  ETS  299.78  7AE  129.86  ETE  191.60 


ECC  .23717  INC  1.0286  VI  30.156 
RCA  92.56  APO  150.11  V2  35.095 
7AC  160.74  ETC  179-93  ClP-173.24 


RAL  84.94 
INJ  LAT 
-20.64 
-20.62 
-23.77 
-17.55 
-32.73 
-9.43 

BAU  1.2206 
FAU  .02392 
BSP  18870 
FSP  -584 


RAD  6567.8  VEL  11.864  PTH  2.10  VHP  8.333  CPA 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 
68.38 
68.37 
71.32 
65.41 
79.55 
56.99 


7.10  RAP  66.99  ECC  1 .3189 


313.32 
313.31 
314.56 
311.93 
317.20 
307.34 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5809.2  SGR 
RRT  .6451  RRF 
SG8  5034.0  R23 
SGI  5819.6  SG2 


150.16 

116.02 

105.93 

121.52 

69.79 

123.29 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 17  3 

3161  .3 

-23.39 

142.48 

3 33  15 

2696 . 5 

-23.38 

108.33 

4 18  28 

2543.7 

-26.10 

97.90 

3 5 46 

2789.4 

-20.72 

114.16 

6 53  10 

2032.1 

-33.83 

60.72 

2 40  26 

2873.7 

-13.71 

116.80 

ORBIT  DETERMINATION  ACCURACY 


537.4 

SG3 

171.6 

ST 

1398.6 

SR 

439.1 

SS 

381  .0 

.6231 

RTF 

.9492 

CRT 

.6676 

CRS 

-.3213 

CST 

-.9183 

.0102  R13 

.9492 

LSA 

1471 .5 

MSA 

358.2 

SSA 

18.3 

409.9 

THA 

3.43 

Eli 

1430.6 

El2 

319.6 

alf 

12.47 

LAUNCH  DATE  FEB  14  1969 

HELIOCENTRIC  CCNIC 
RL  147.75  LAL  .00  LOt  1 45. 13  VL 

RP  107.94  LAP  - .84  lOP  62.03  VP 

RC  183.384  GL  4.86  GP  -13.45  7Al 

planetocentric  conic 

C3  21.199  VHL  4.604  OLA  28.29  RAL  88.05 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 

90.00  l 49  0 3517.08  -20.09 

90.00  1 28  30  3583.58  -18.46 

100.00  4 ZZ  3 3023.53  -26.14 

100.00  1 38  8 3552.36  -12.69 

110.00  6 38  14  2597.29  -33.13 

110.00  1 38  27  3551  .36  -6/53 

DIFFERENTIAL  CORRECTIONS 

TOE  .3928  TRA  3.0015  TC3-4.3118  BAU  I .2226 
RCE  .3353  RRA  .2154  RC3  -.1277  FAU  .0220 7 

FOE  -.0023  FRA  1 .2214  FC3  -.9013  BSP  10997 

BOE  .5164  BRA  3.0092  BC3  4.3137  FSP  -565 

LAUNCH  OATE  FEB  14  1969 

HELIOCENTRIC  CCNIC 

RL  147.75  LAL  .00  LOL  145.13  VL  26.431 

RP  107.90  LAP  -.66  LOP  65.24  VP  36.905 

RC  185.291  GL  3.63  GP  -13.00  7Al  54.35 

planetocentric  conic 

C3  23.342  VHL  4.831  OLA  27.07  RAL  90.9 7 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  345  3332.94  -23.98 

90.00  0 36  4 Z 3814.40  -12.08 

100.00  5 0 25  2957.88  -27.22 

100.00  1 23  2 3664.69  -9.10 

110.00  7 4 18  2570.24  -33.40 

110.00  1 35  39  3625.10  -3.73 

differential  CORRECTIONS 
toe  .2397  TRA  3.3422  TC3-3.9138  BAU  1.2219 

ROE  .3409  RRA  ,2329  RC3  -.1129  FAU  .02027 

FOE  -.0512  FRA  1.2747  FC3  -.7517  BSP  1910 5 

BOE  .4168  BRA  3.3503  BC3  3.9154  FSP  -547 


FLIGHT  TIME  194.00 
DISTANCE  561  .494 

26,469  GAL  6.17  A7L  89.15  HCA  276.90  SMA  121.10 

36.921  GAP  12.68  A7P  89.90  TAL  159.99  TAP  76.89 

56.98  7AP  165.34  ETS  297.35  7AE  129.90  ETE  191.29 


ARRIVAL  CATE  AUG  27  J 969 


ECC  .24375  INC  .8494  Vl  30.156 
RCA  91.58  APO  150.62  V2  35.108 
7AC  162.98  ETC  178.76  ClP-174.12 


RAO  6567. 
INJ  LONG 
132.00 
136.20 
97.80 
131.17 
67.14 
127.42 
MIO- 
SGT 
RRT 

see 

SGI 


DPA  7 ,99  RAP 


317.86 
317.19 
319.96 
314.45 
321 .66 
310.78 

COURSE  EXECUTION  ACCURACY 

5830.7  SGR  529.7  SG3  165.5 
.6353  RRF  .6129  RTF  .9506 

5854.7  R23  .0079  R13  .9506 

5840.5  SG2  408.4  THA  3.32 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

69.62 

2 47  38 

2917.1 

-22.69 

68.14 

2 28  13 

2983.6 

-21 .27 

74.97 

5 12  27 

2423.5 

-27.95 

62.71 

2 37  21 

2952.4 

-16.24 

81.07 

7 21  31 

1997.3 

-34.01 

56.37 

2 37  39 

2951  .4 

-10.90 

ORBIT  OETERMINA 
ST  1368.4  SR 
CRT  .5485  CRS 
LSA  1434.1  MSA 
ELI  1389.7  EL2 


69.15  ECC  I .3489 
J 2 LONG 
124 .29 
128.65 
89.46 
124 .19 
58.02 
121 .06 
TION  ACCURACY 
427.1  SS  585.5 
-.2085  CST  - .931  1 

382.6  SSA  17.3 

351 .7  AlF  10 .39 


FLIGHT  TIME  196.00 


ARRIVAL  DATE  AUG  29  1969 


DISTANCE  566.864 

GAL  .6.85  AZL  09.33  HCA  200.12  SMA  120.08  ECC  .25090  INC  .6676  Vl  30.156 

GAP  13.19  A ZP  89.88  TAL  158.45  TAP  70.57  RCA  90.55  APO  151-21  V2  35.120 

ZAP  166.01  ETS  294.62  ZAE  129.92  ETE  190.99  ZAC  165.22  ETC  177.25  ClP-175.00 


RAD  6567.9 
INJ  LONG 
119.90 
150.13 
93.21 
137.58 
65.00 
131.30 


VEL  12.030  PTH 
INJ  RT  ASC 

323.01 
319.10 
324.72 
317.55 

326.02 
314.26 


2.15  VHP  8.099  DPA  8.80  RAP  7i.33  ECC  J.3842 


SGT  5847.7  SGR 
RRT  .6261  RRF 
SGB  5070.9  R23 
SGI  5056.0  SG2 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.47 

3 59 

38 

2732.9 

-25.88 

111.75 

64.19 

1 40 

16 

3214.4 

-15.45 

143.00 

77.15 

5 49 

43 

2357.9 

-28-72 

84.73 

61.40 

2 24 

7 

3064.7 

-12.05 

130.80 

82.27 

7 47 

8 

1970.2 

-34.11 

55.91 

56.00 

2 36 

4 

3025.1 

-0.17 

125.03 

JTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

521.1  SG3 

159.6 

ST  1370.0 

SR  414.9 

SS 

394.7 

.6037  RTF 

.9521 

CRT  .4215 

CRS  -.1075 

CST 

-.9459 

.0060  R13 

.9521 

LSA  1430.7 

MSA  396.8 

SSA 

16.4 

405.7  THA 

3.21 

ELI  138Z.0 

EL2  373.0 

ALF 

7.85 

1727 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968*69' 


LAUNCH  DATE:  FEB  J 4 1969 

HELIOCENTRIC  CONIC 

«L  147.75  LAL  .00  lOl  145.13  Vt  26.393 

RP  107.^7  LAP  -.47  LOP  66.46  VP  36.669 

PC  167.175  CL  2.46  CP  -12.74  7al  51.65 

planetocentric  conic 

C3  25.660  VHL  5.065  CLA  25.66  RAL  93.69 


flight  time  i96.oo 


ARRIVAL  DATE  AUG  31  1 969 


DISTANCE  572.159 

CAL  7.56  AZL  09.52  HCA  283.33  SMA  120.66  ECC  .25869  INC  .4820  VI  30.156 
CAP  13.73  AZP  89.89  TAL  156.94  TAP  60.27  RCA  69.44  APO  151.67  V2  35.132 
ZAP  166.62  ETS  291 .57  7AE  129.94  ETE  190.72  ZAC  J67.44  ETC  175.20  ClP-175. 68 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 44  6 

3260.47 

-25.21 

114.95 

328.59 

90.00 

0 18  25 

3937.21 

-8.34 

157.22 

322.12 

100.00 

5 31  58 

2912.70 

-27.87 

90.01 

329.24 

100.00 

1 13  14 

3760.20 

-5.95 

142.92 

320.82 

110.00 

7 27  59 

2549.71 

-33.58 

63.50 

330.30 

110.00 

1 33  42 

3695.96 

-1 .03 

135.00 

317.77 

DIFFERENTIAL  CORRECTIONS 
TOE  .0642  TRA  3.7050  TC3-3. 

ROE  .3475  RRA  .2507  RC3 

FDE  -.0956  FRA  1 .3296  FC3 

BOE  .3575  BRA  3.7135  6C3  3. 

LAUNCH  DATE  FES  14  1969 

heliocentric  conic 


BAU  1.2166 
FAU  .01847 
BSP  19134 
FSP  -527 


93.69  RAO  6566.0  VEL  12-134  PTH  2,17  VHP  9.215  OPA  9.56  RAP 
LAT  INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ 
.21  114.95  328.59  76.66  4 38  26  2660.5 

.34  157.22  322.12  62.84  1 24  2 3337.2 

.87  90.01  329.24  75.72  6 20  3l  2312.7 

.95  142.92  320.82  60.65  2 15  54  3160.2 

.58  63.50  ?30.30  83.18  8 JO  29  1949.7 

.03  135.00  317.77  55.83  2 35  18  3096.0 

MIC -COURSE  EXECUTION  ACCURACY  ORBIT  CETERHINA 

.2168  SGT  5860.1  SCR  511.8  SG3  154.1  ST  1399.3  SR 

018 47  RRT  .6177  RRF  .5956  RTF  .9537  CRT  .2992  CRS 

19134  SOB  5882.4  R23  .0048  R13  .9537  LSA  1457.9  MSA 

-527  SCI  5866.6  SG2  401.9  THA  3,10  ELI  1404.9  EL2 


73.54  ECC  J .4256 
2 LAT  INJ  2 LONG 
’6.60  106.64 


TION  ACCURACY 

402.7  SS  407.2 
-.0235  CST  -.9601 

400.4  5SA  15.5 

362.7  ALF  5.32 


flight  time  200.00 
OISTANCE  577.367 


RL  147.75 

LAL 

.00 

LOL  145.13 

VL  26,555 

GAL  8,34 

AZL  89.71 

HCA 

286.55 

SMA 

120.44 

RP  107.83 

LAP 

-.28 

LOP  71 .68 

VP  36.873 

GAP  14.31 

A7P  89.92 

TAL 

155.45 

TAP 

82.00 

RC  189.037 

GL 

1 .42 

GP  -12.42 

ZAL  49.40 

ZAP  167.17 

ETS  288.10 

ZAE 

129.93 

ETE 

190.47 

planetocentric  conic 

C3  28.811 

VHL 

5.368 

OLA  24 . 74 

RAL  96.23 

RAO  6568.2 

VEL  12.255 

PTH 

2.20 

VHP 

9.558 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

4 

15  58 

3213.04 

-25.91 

111.66 

333.08 

70.16 

5 

9 31 

90.00 

0 

6 48 

4038.38 

-5.16 

162.94 

325.36 

62.12 

1 

14  6 

100.00 

5 

59  14 

2880.11 

-20.28 

07.68 

333.60 

79.88 

6 

47  14 

100.00 

1 

6 13 

3846.54 

-3.05 

147.68 

324.19 

60.25 

2 

10  19 

110.00 

7 

49  35 

2534 .86 

-33.69 

62.36 

334730 

83.05 

8 

31  49 

110.00 

1 

32  21 

3764.56 

1.60 

138.58 

321.30 

55.85 

2 

35  6 

DIFFERENTIAL  CORRECTIONS 
TDE  -.0796  TRA  4 .0855  TC3-3.1404  g^U  1.2100 

ROE  .3545  RRA  .2664  RC3  -.0852  FAU  .01679 

FDE  -.1391  FRA  1.3642  FC3  -.5045  BSP  19224 

BOE  .3634  BRA  4.0943  8C3  3.14J5  FSP  -510 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5867.6  SCR  501.1  SG3  148.7 

RRT  .6092  RRF  .5674  RTF  .9556 

SGB  5889.0  R23  .00 33  RJ3  .9556 

SGI  5875.6  SG2  396.8  THA  2.99 


ARRIVAL  CATE  SEP 


CPA  10.25  RAP  75.77  ECC  1.4742 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2613.0  -27.29  103.26 

3436.4  -6.85  156.21 

2260.1  -29.38  79.05 

3246.5  -6.98  I41.JJ 

1934.9  -34.18  53.15 

3164.6  -2.90  132.38 

ORBIT  DETERMINATION  ACCURACY 

ST  J446. 6 SR  390 . 1 SS  421 .5 

CRT  .1850  CRS  .0499  CST  -.9716 

LSA  1505.2  MSA  395.7  SSA  14.8 

ELI  1448.5  EL2  382.8  AlF  3.07 


LAUNCH  CATE  FEB  14  1969  FLIGHT  TIME  202.00  ARRIVAL  CATE  SEP  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  582.474 

RL  147.75  LAL  .00  LOL  145.13  VL  26.318  CAL  9.17  A7L  89.91  HCA  289.78  SMA  120.22  ECC  .27651  INC  .0933  VI  30.156 

RP  107.79  LAP  -.09  LOP  74.90  VP  36.858  GAP  14.94  A7P  8 9.97  TAL  153.99  TAP  83.76  RCA  86.98  APO  153.47  V2  35.155 

RC  190.875  GL  .43  CP  -12.14  7Al  47.27  ZAP  167.64  £TS  284.44  7AE  129.91  ETE  190.2 3 ZAC  171.78  ETC  167.64  CLP-J77.67 

planetocentric  CONIC 

C3  32.270  VHL  5.681  ClA  23.64  RAL  98.59  RAO  6568.3  VEL  12-395  PTH  2.24  VHP  9.931  OPA  10.88  RAP  78.01  ECC  J.53JJ 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 lCNG 
*°.00  4 43  5 3179.65  -26.35  109.33  337.4 1 79.25  5 36  5 2579.8  -27.57  100.87 

90.00  2 35433  41*6.47  -2.27  167.99  328.70  61.77  25  321  3528.5  -6.03  161.33 

100.00  6 23  19  2656.68  -28.55  85.99  337.85  80.73  7 10  55  2256.7  -29.53  77.3 2 

100.00  1 0 56  3926.87  -.32  152.10  327.62  60.11  2 6 23  3326.9  -4.30  145.56 

HO. 00  8 9 1 9 2525.05  - 33.76  61  .60  3 38  . 6 5 84.29  8 51  24  1 925.1  -34.18  52.38 

HP- 00  1 31  26  3831.27  4.14  14*. 07  324.83  56.04  * 35  1 7 3*31.3  -.35  1 35.86 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.2498  TRA  4.4892  TC3-2.7796  BAU  1.1996  SGT  5870.7  SGR  489.2  SG3  J43.6  ST  1507.0  SR  377.3  SS  437.1 

ROE  .36*1  RRA  .2860  RC3  -.0728  FAU  .01515  RRT  .6007  RRF  .5796  RTF  .9577  CRT  .0849  CRS  .1111  CST  -.9802 

FDE  -.1800  FRA  i.4404  FC3  -.4065  BSP  19301  SC6  5891.1  R23  . 0022  R1 3 .9577  LSA  1567.1  MSA  385.1  SSA  14. i 

BOE  .4399  BRA  4.4982  BC3  2.7805  FSP  -493  SGI  5878.1  SG2  390.6  THA  2.88  ELI  1507.4  El2  375.8  ALF  J . 30 

LAUNCH  CATE  FEB  14  1969  FLIGHT  TIME  204.00  ARRIVAL  CATE  SEP  6 1969 


HELIOCENTRIC  CONIC  OISTANCE  587.459 

RL  147.75  LAL  .00  LOL  145.13  VL  26.281  GAL  10.05  AZL  90.11  HCA  293.00  SMA  120.02  ECC  .28672  INC  .1108  VI  30.J56 

RP  107.76  LAP  .10  LOP  78.13  VP  36.842  GAP  15.62  A7P  90.04  TAL  152.57  TAP  85.57  RCA  85.60  APO  1 54  .4  3 V2  35.166 

RC  192.690  GL  -.48  CP  -1J.87  ZAL  45.19  ZAP  168.04  ETS  280.34  ZAE  129.87  ETE  19 0 .01  ZAC  1 73.84  ETC  160.37  CLP-178.58 

planetocentric  conic 

C3  36.326  VHL  6.027  DLA  22.59  RAL  100.77  RAD  6568.4  VEL  12.558  PTH  2.28  VHP  10.337  DPA  11.45  RAP  80.27  ECC  1.5978 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

90.00  5 6 49  3156.59  -26.64  107,68  341,62  80.03'  5 5925  2556.6  -27.75  99.19 

90.00  23  48  14  4211.50  .41  172.62  332.09  61.69  24  58  26  3611.5  -3.38  165.99 

100.00  6 44  51  2840.50  -28.72  84.81  342.01  81.32  7 32  1 1 2240.5  - 29.62  76.13 

100.00  0 56  50  4002.81  2.25  1 56.26  331 .0  7 60.18  2 3 32  3402.8  -1.73  1 49.74 

110.00  8 27  22  2519.77  -33,80  61,19  342.75  84.53  9 9 22  1919.8  -34.18  51.97 

110.00  1 30  48  3896.31  6.60  145.49  328,37  56.38  2 35  44  3296.3  2.14  139.25 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMrNA TION  ACCURACY 

TOE  -.4*54  TRA  4.9185  TC3-2.438!  BAU  1.J844  SGT  5869.4  SGR  476.3  SG3  138.7  ST  1574,7  SR  364.3  SS  453  4 

ROE  .3704  RRA  .3031  RC3  -.0612  FAU  .01355  RRT  .5921  RRF  .57J9  RTF  .9600  CRT  .0001  CRS  .1612  CST  -.9864 

FOE  -.2187  FRA  1.4989  FC3  -.3230  BSP  19359  SGB  5888,7  R*3  .0013  RJ  3 .9600  LSA  1637.1  MSA  371.1  SSA  13.6 

BOE  .5641  BRA  4.9279  BC3  2.4389  FSP  -477  SGI  5876.2  SG2  383.4  THA  2.76  EL  1 1 574.7  EL2  364  3 AlF  00 


1728 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  1 


LAUNCH  CATE  FEB  1 4 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.75 

LAL 

.00 

LOL 

145 

.13 

VL 

26. 

245 

GAL 

RP 

107 

.73 

LAP 

.29 

LOP 

61 

.36 

VP 

36. 

,626 

GAP 

RC 

194. 

460 

GL 

-1  .32 

GP 

-11 

.63 

ZAL 

43.26 

ZAP 

FLIGHT  TIME  206.00 
DISTANCE  592.302 

11.00  A7L  90.33  HCA  296.23  SHA  119.61 
16.37  AZP  90.14  TAL  151.19  TAP  87.42 


ARRIVAL  CATE  SEP  8 1969 


ECC  .29795  INC  .3269  VI  30.156 
RCA  84.11  APO  155.51  V2  35.177 
7AC  175.68  ETC  146.12  CLP'l79.5l 


planetocentric  conic 


C3  41.093 

VHL  6.410 

OLA  21  .60 

RAL  102.79 

RAO  6568.6 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 27  53 

3140.97 

-26.82 

106.58 

90.00 

23  43  16 

4289.41 

2.92 

176.97 

100.00 

7 4 14 

2630.33 

- 28 .82 

84.08 

100.00 

0 53  32 

4075.28 

4.7  0 

160.25 

110.00 

8 43  53 

2518.56 

-33.80 

61.10 

110.00 

1 30  23 

3959,82 

8.98 

148.87 

INJ  RT  ASC 
345.73 
335.52 
346.09 
334.54 
346.79 
331.91 


DIFFERENTIAL  corrections 
TOE  -.6040  TRA  5.3795  TC3-2.1148 

ROE  .3795  RRA  .3198  RC3  '.0503 

FOE  -.2545  FRA  1.5613  FC3  '.2514 

0CE  .7133  BRA  5.3890  0C3  2.1154 

LAUNCH  DATE  FEB  U 1 969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  107.70  LAP  .48  LOP  84.58 

RC  196.245  GL  - 2 .OS  GP  -11.41 

PLANETOCENTRIC  CONIC 
C3  46.709  VHL  6.834  OLA  20.67 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  5 46  44  3131 .57 

90.00  23  39  13  4363.29 

100.00  7 21  44  2825.26 

100.00  0 50  51  4144.82 

110.00  8 58  58  2521.01 

110.00  1 30  5 4021.84 

OIFFERENTIAL  CORRECTIONS 
TOE  -.7945  TRA  5.8683  TC3-1 .8189 
ROE  .3890  RRA  .3353  RC3  -.0406 
FOE  -.2904  FRA  1.6259  FC3  -.1926 
BOE  .8846  BRA  5.8779  BC3  1 .8194 


BAU  1.1622 
FAU  .01193 
BSP  19319 
FSP  -459 


VL  26.210 
VP  36.811 
7AL  41.48 

RAL  104.64 
INJ  LAT 
-26.92 
5.29 
-28.87 
7.02 
-33.79 
n.27 

BAU  1.1361 
FAU  .01039 
BSP  19379 
FSP  -444 


SGT  5864.0  SGR 
RRT  .5835  RRF 
SOB  5682*2  R23 
SGI  5870.2  SG2 


462*3  SG3 
.5646  RTP 
.0010  R13 
375.1  THA 


2.32  VHP  10.781  OPA  11.96  RAP  82.52  ECC  1.6763 


98.06 
170.34 
75.37 
153.72 
51  .87 
142.58 

ORBIT  DETERMINATION  ACCURACV 
ST  1644.7  SR  351  .5  S5  470.0 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

80.55 

6 20  14 

2541  .0 

-27.85 

61.62 

24  54  45 

3689.4 

-.87 

81.70 

7 51  24 

2230.3 

-29.67 

60.44 

2 1 28 

3475.3 

.72 

84,59 

9 25  51 

1918.6 

-34.18 

56.88 

2 36  22 

3359.8 

4.56 

134.1 

.9624 

.9624 

2.64 


FLIGHT  TIME  208.00 


CRT  - .0689  CRS  .2008  CST  -.9907 

LSA  1709.6  MSA  355.5  SSA  12.8 

ELI  1644.9  El2  350.6  AlF  \19.\Z 

ARRIVAL  DATE  SEP  10  1969 


GAL 

GAP 


01  STANCE  596.974 

12.02  A7L  90.56  HCA  299.45  SNA  119.61  ECC  .31033  INC  .5553  vi  30.156 
17.18  AZP  90.27  TAl  149.87  TAP  89.32  RCA  82.49  APO  156.73  V2  35.187 


ZAP  168.58  ETS  271.10  ZAC  129.71  ETE  189.58  ZAC  176.93  ETC  116.84  ClP  179.54 


VLL  1C  nn  t-  »«#v  »!  * * * VV  r 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6568.7  VEL  12.964  PTH  2.36  VHP  11.268-  OPA  12.42  RAP  84.77  ECC  1.7687 
INJ  LONG 
105.91 
181.11 
83.71 
164.11 
61.29 
152.22 
M10-C 
SGT  5 
RRT 
SG6  5 
SGI  5 


349.75 

338.96 

350.08 

338.01 

350.77 

335.44 


80.87  6 38  56 

62.14  24  51  57 

81.89  8 8 49 

60.87  1 59  56 

84.48  9 40  59 

57.51  2 37  7 


2531  .6 

3763.3 

2225.3 
3544.8 
1921 .0 
3421  .8 


-27.91 

1.52 

-29.69 

3.08 

-34.18 

6.91 


97.38 
174  .46 
75.00 
157.54 
52.07 
145.84 


ORBIT  DETERMINATION  ACCURACV 


LAUNCH  0 FEB  14  1969 

HEL IOCE*  TRIC  CONIC 
RL  14  .75  LAL  .00  LOL  145.13  VL 

RP  If  ' .67  LAP  .67  LOP  87.81  VP 

RC  19*  986  GL  -2.79  GP  -11.20  ZAl 

plane  tc.entric  conic 

C3  5J.348  VHL  7.304  OLA  19.7 9 RAL  106,34 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 3 40  3127.34  -26.97 

90.00  23  35  52  4433.77  7.51 

100.00  7 37  33  2824.59  -28.88 

100.00  0 48  36  4211 .74  9.22 

110.00  9 12  45  2526.75  -33.75 

110.00  1 29  53  4082.35  13.46 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9922  TRA  6.3921  TC3-1.5446  BAU  1.1019 
ROE  .3993  RRA  .3494  RC3  -.0319  FAU  .00885 

FOE  -.3251  FRA  1.6952  FC3  -.1436  BSP  19400 

BOE  1.0695  BRA  6.4017  0C3  1.5450  FSP  -430 

LAUNCH  DATE  FEB  14  1969 


446.9  SG3 

129.6 

ST 

1713.9 

SR 

338.4 

SS 

487.1 

.5562  RTF 

.9651 

CRT 

-.1292 

CRS 

.2362 

CST 

-.9937 

.0006  R13 

.9651 

LSA 

1781  .6 

MSA 

330.9 

SSA 

12.2 

365.7  THA 

2.52 

ELI 

1714.5 

El2 

335.4 

ALF 

170 .40 

210.00 

arrival 

date 

5EP 

12  1969 

DISTANCE  601 .438 

26.176  GAL  13.13  AZL  90.80  HCA  302.68  SMA  119.42 

36.795  GAP  18.07  AZP  90.43  TAl  148.61  TAP  91.30 

39.84  ZAP  168,71  ETS  266.02  7AE  129.58  ETE  189.38 


RAO  6568.9  VEL  13.218  PTH  2.41 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


105.60 
185.10 
83.66 
167.86 
61  .73 
155.54 


353.67 

342.39 

354.00 

341.48 

354.69 

338.97 


81.02 
62.62 
81.91 
61  .44 
84.22 
58.28 


VHP  11.806 
INJ  TIME 
6 55  47 
24  49  45 

8 24  37 

1 58  47 

9 54  51 

2 37  55 


MID-COURSE  EXECUTION  ACCURACV 
SGT  5839.0  SGR  430.2  SG3  125.4 

RRT  .5626  RRF  .5470  RTF  .9680 

SG6  5854.9  R23  .0004  R13  .9680 

SGI  5844.1  SG2  355.4  THA  2.38 

FLIGHT  time  212.00 


ECC  .32402  INC  .7988  VI  30.156 

RCA  80.72  APO  158.11  V2  35.196 

ZAC  176.82  ETC  75.71  CLP  178.56 

DPA  12.82  RAP  87.0!  ECC  1.8780 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2527.3  -27.93  97.07 

3833.8  3.78  170.40 

2224.6  -29.69  74.95 

3611.7  5.33  161.23 

1926.8  -34.18  52.51 

3482.3  9.17  149.07 

ORBIT  DETERMINATION  ACCURACV 

ST  1779.4  SR  325.2  SS  504.7 

CRT  -.1797  CRS  .2661  CST  -.995 8 

LSA  1850.0  MSA  322.2  SSA  11.7 

ELI  1780.4  EL2  319.7  AlF  178.06 

ARRIVAL  DATE  SEP  14  1969 


HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  145.13 

RP  107.64  LAP  .86  LOP  91.05 


DISTANCE  605.651 

14.34  AZL  91.06  HCA  305.91  SMA  119.23 
19.06  AZP  90.62  TAL  147.43  TAP  93.35 


VL  26.142  GAL 
VP  36.7 80  GAP 

RC  199.701  CL  -3.44  GP  -11.01  ZAL  38.34  ZAP  166.72  ETS  260. ?1  ZAC  129.41  ETE  189.18 
PLANETOCENTRIC  CONIC  _ ^ 

C3  61.231  vhl  7.825  OLA  18.96  RAL  107.89  RAO  6569.1  VEL  13.5J2  PTH  2.47  VHP  12.4 02 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

6 10 

52 

3127.50 

-26.97 

105.62 

357.50 

23  33 

0 

4501  .20 

9.60 

188.95 

345.81 

7 51 

49 

2827.73 

-28.85 

83.89 

357.82 

0 46 

39 

4276.20 

11.29 

171.52 

344.92 

9 25 

16 

2535.40 

-33.69 

62.40 

358.53 

1 29 

42 

4141.29 

15.55 

158.83 

342.46 

90.00 
90.00 
100.00 
100.00 
HO. 00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE- I . 1 996  TRA  6.9560  TC3-1 .2936 
ROE  .4103  RRA  .3615  RC3  -.0241 
FOE  -.3592  FRA  1.7697  FC3  -.1031 
BOE  1.2678  BRA  6.9653  BC3  1.2938 


61.01 


7 10  59 


63.23  24  48  1 


81.80 

62.14 


8 38  57 
1 57  55 


83.83  10  7 31 

59.17  2 36  44 

MID-COURSE  EXECUTION  ACCURACV 
BAU  1.0591  SGT  5820.1  SGR  412.3  SG3  121.3 

FAU  .00729  RRT  .5500  RRF  .5363  RTF  .97 09 

BSP  19405  SGB  5834.7  R23  .0005  R13  *97j 0 

FSP  -416  SGI  5824.5  SG2  344.1  THA  2.24 


ECC  .33921  INC  1.0607  VI  30.156 

RCA  78.79  APO  159.67  V2  35.205 

ZAC  175.51  ETC  49.40  CLP  177.54 

OPA  13.17  RAP  69.23  ECC  2.0077 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2527.5  -27.93  97.08 

3901  .2  5.93  \82A9 

2227.7  -29.68  75.18 

3676.2  7.47  164.61 

1935.4  -34.18  53.19 

3541.3  11.34  152.25 

ORBIT  DETERMINATION  ACCURACV 

ST  1840.0  SR  311.9  SS  522.9 

CRT  -.2232  CRS  .2923  CST  -.997 Z 

LSA  1913.8  MSA  305.6  SSA  11.1 

ELI  1641.3  El2  303.6  AlF  177.77 


1729 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


LAUNCH  CATE  FE8  14  1969 


flight  time  zm.oo 


AKK i * fl  L LAtt  at  r It  I 9b9 


HELIOCENTRIC  CONIC 

RL  147.75  LAL  .00  LOL  145.13  VL  26.109 

RP  107.62  LAP  1.04  LOP  94.28  VP  36.765 

PC  201.391  CL  -4.03  GP  -10.83  ZAL  36.98 

planetocentpic  CONIC 

C3  70.640  VHL  8.405  CLA  18.20  RAL  109.29  PAD  6569.4  VEL  13.856  PTH  2.53  VHP  13.066  OPA 


DISTANCE  609.556 

GAL  15.67  A7L  91.35  HCA  309.14  SMA  119.05  ECC  .35613  INC  1.3451  VI  30.156 

GAP  20.15  A7P  90.85  TAL  146.35  TAP  95.49  PCA  76.65  APO  161.44  V2  35.213 

ZAP  168.62  ETS  255.24  7AE  129.19  ETE  188.98  ZAC  173.73  ETC  36,68  CLP  176.48 

13.47  RAP  91 .41  ECC  2.1626 

INJ  2 LAT  INJ  2 LONG 
'27.91  97.37 

7.96  185.85 

'29.65  75.66 

9.51  368.29 

-34.16  54.06 

13.41  155.39 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

6 32  30 

3131  .40 

-26.92 

105.89 

1.21 

80.88 

7 24  41 

2531  .4 

90.00 

23  30  29 

4565.74 

11.56 

192.68 

349.18 

63.97 

24  46  35 

3965.7 

100.00 

8 4 40 

2834.16 

'28.78 

84.35 

J .53 

81  .56 

8 51  54 

2234  .2 

100.00 

0 44  56 

4338.22 

13.24 

175.10 

340.32 

62.95 

1 57  J4 

3738.2 

110.00 

9 36  35 

2546,61 

-33.60 

63.26 

2.28 

83.32 

10  19  1 

1946.6 

110.00 

1 29  31 

4190.54 

17.51 

162.10 

345.92 

60.16 

2 39  29 

3598.5 

TDE-1.4132  TRA  7.5691  TC3'1 .0621 
POE  .4223  PPA  .3713  PC3  -.Ol7i 
FOE  -.3921  FRA  1 .8520  FC3  -.0692 
BOE  1.4750  BRA  7.57 82  0C3  1 .0623 

LAUNCH  DATE  FE8  14  1969 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  1 45.13 
PP  107.59  LAP  1,22  LOP  97.52 
RC  203.056  GL  '4,57  GP  -10.67 
PLANETOCENTRJC  conic 
C3  81.940  VHL  9.052  OLA 


BAU  1.0032 
FAU  .00564 
BSP  19313 
FSP  -400 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5798.1  SCR  393.3  SG3  117,6 
RRT  .5355  RRF  .5241  RTF 
SOB,  5811.4  R23  .0010  R13 

SGI  5801.9  SG2  331.9  THA 


ORBIT  DETERMINATION  ACCUPACV 


.9740 

.9740 

2.09 


ST  1893.7  SR 
CRT  -.2599  CRS 
LSA  1971.1  MSA 
ELI  1895.4  EL2 


298.8  SS  541 .9 
.3144  CST  -.9982 
289.5  SSA  10.6 
288.3  ALF  177.60 


FLIGHT  TIME  216.00 


ARRIVAL  DATE  SEP  18  1969 


VL  26.078 
VP  36.750 
7AL  35.78 


gal 

GAP 


DISTANCE  613.080 

17.13  AZL  91.66  HCA  312.38  SMA  118.8 7 ECC  .37503  INC  1.6570  VI 
21.38  ATP  91.12  TAL  145.37  TAP  97.75  RCA  74.29  APO  163.45  V2 


ZAP  168.38  ETS  249.69  ZAC  128.92  ETE  188.78  ZAC  171,84  ETC 


30.156 
35.221 
29.91  CLP  175.37 


DIFFERENTIAL  CORRECTIONS 
TOE-1 .6429  TRA  8.2285  TC3  -.8548  BAU  .9365 

ROE  .4352  RRA  .3775  RC3  -.0113  FAU  .00397 

FOE  -.4266  FRA  1.9408  FC3  -.0420  BSP  19319 

80E  1.6996  BRA  8.2372  BC3  .8549  FSP  -388 


17.49  RAL  110.53  RAO  6569.6  VEL  34.258  PTH  2.60  VHP  13.809 

INJ  A2MTH  INJ  TIME 
80.64  7 36  57 

64.81  24  45  21 

81 .22  9 3 32 

63.87  1 56  38 

82.72  10  29  24 

61  .26  2 40  9 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 44  38 

3138.51 

-26.85 

106.40 

4.79 

90.00 

23  28  14 

4627.43 

13.37 

196.30 

352,50 

100.00 

8 16  9 

2843.4J 

-28.69 

85.03 

5.12 

100.00 

0 43  20 

4397.76 

15.05 

170.59 

351,66 

11 0.00 

9 46  44 

2560.02 

-33.49 

64,29 

5.91 

110.00 

J 29  15 

4253.94 

19.36 

165.34 

349.32 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5770.3  SGR  372.9  SG3  113.9 

RRT  .5174  RRF  .5083  RTF  .9771 

SC0  5762.4  R23  .0014  R13  .9771 

SGI  5773.5  SG2  319.0  THA  1.92 


OPA  13.71  RAP  93.56  ECC  2.3405 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2538.5  -27.87  97.88 

4027.4  9.87  189.38 

2243.4  -29.60  76.34 

3797.8  11.42  171.68 

1960.0  -34.14  55. 1J 

5653.9  15.37  158.48 

ORBIT  DETERMINATION  ACCURACY 

ST  1941 .0  SR  285.6  SS  562.4 

CRT  -.2947  CRS  .3368  CST  -.9988 

LSA  2022.5  MSA  273.4  SSA  10.0 

ELI  1942.8  EL2  272.6  ALF  177.47 


LAUNCH  DATE  FEB  14  J 969 

HELIOCENTRIC  CONIC 
PL  147.75  LAL  .00  LOL  145.13 

PP  107.57  LAP  1.40  LOP  100.75 

PC  204.697  GL  -5.06  GP  -10.51 

PLANETOCENTPIC  CONIC 


flight  time  2ia.oo 
DISTANCE  616.128 

VL  26.048  GAL  18.75  AZL  92.00  HCA  315.61  SMA  110.71 

VP  36.735  GAP  22.75  AZP  91.43  TAL  144.53  TAP  100.14 

ZAL  34.73  ZAP  168 .01  ETS  244.14  7 A£  128.58  ETE  188.56 


ARRIVAL  CATE  SEP  20  1969 


ECC  .39624  INC  2.0028  VI  30.156 
RCA  7 l ,67  APO  165.74  V2  35.228 
ZAC  169.92  ETC  25.85  ClP  174.20 


C3  95.604 

VHL 

9 

.770 

DLA  16.04 

RAL  111.61 

RAO  6569.! 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

55 

22 

3148.35 

-26.74 

107,10 

90.00 

23 

26 

9 

4686.18 

15.05 

199.80 

100.00 

8 

26 

10 

2855.09 

-28.56 

85.87 

100,00 

0 

41 

49 

4454.67 

16.73 

181.98 

110.00 

9 

55 

43 

2575.32 

'33.35 

65.47 

110.00 

1 

28 

54 

4307.21 

21 .07 

168.52 

DIFFERENTIAL  CORRECTIONS 


ROC 

FOE 


.4495  RRA 


TC3 

-.6671 

BAU 

.8526 

RC3 

- .0065 

FAU 

.00217 

FC3 

-.0196 

BSP 

19290 

BC3 

.6671 

FSP 

-376 

9 VEL  14.729  PTH  2.66  VHP  14.645  OPA 
- TNJ  RT  A SC  INJ  A7MTH 


13.92  RAP  95.64  ECC  2.5734 


8.22 

355.72 

8.56 

354.91 

9.40 

352.64 


80.30 

65.73 

80.79 

64.86 

82.04 

62.44 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 4-  50 

2540.3 

-27.80 

98.60 

24  4-,  15 

4086.2 

11.64 

J 92 . 70 

9 13  53 

2255. 1 

-29.54 

77,20 

1 56  4 

3054.7 

13.20 

174.96 

10  38  38 

1975.3 

-34.09 

56.30 

2 40  4J 

3707.2 

17.21 

161 .52 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5738.4  SGR 
RRT  .4951  RRF 
SG6  5749,1  R23 
SGI  5741.0  SG2 


ORBIT  DETERMINATION  ACCURACY 


351  .5  SG3 

110. 4 

ST 

1980.5 

SR 

272.5 

SS 

584.6 

.4084  RTF 

.9801 

CRT 

-.3268 

CRS 

.3584 

CST 

-.9993 

.0020  R13 

.9801 

LSA 

2066.9 

MSA 

257.7 

SSA 

9.5 

305.2  THA 

1.74 

ELI 

1902.5 

EL2 

257.2 

ALF 

177.38 

LAUNCH  OATE  FEB  14  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  220.00 


ARRIVAL  DATE  SEP  22  1969 


RL 

147.75 

LAL 

.00 

LOL 

145.13 

VL 

RP 

107.55 

LAP 

1,57 

LOP 

103.99 

VP 

RC 

206.313 

GL 

-5.51 

GP 

-10.37 

ZAL 

PLANETOCENTPIC  CONIC 

C3 

112.259 

VHL 

10.595 

DLA 

16.26 

RAL 

DISTANCE  610.576 

26,020  GAL  20.56  AZL  92.39  HCA  318.04  SMA  1J0.55  ECC  .42013  INC  2.3912  VJ 
36.721  GAP  24.30  AZP  91.80  TAL  143.85  TAP  102.69  RCA  68.74  APO  160.36  V2 


33.85  ZAP  167.40  £TS  238.69  ZAE  128.15  ETE  188.34  ZAC  168.05  ETC 


30.156 
35.235 
23.22  CLP  172.94 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 

4 40 

3160.50 

-26.59 

107.96 

90.00 

23 

24  0 

4741.81 

16.57 

203.17 

100.00 

8 

35  7 

2868.82 

-28.41 

86.86 

100.00 

0 

40  19 

4508.72 

18.26 

185.26 

110.00 

10 

3 32 

2592.18 

-33.19 

66.76 

110.00 

1 

28  23 

4358.12 

22.64 

171 .64 

DIFFERENTIAL  CORRECTIONS 

MIO-< 

TOE-2.1414 

TRA 

9.7323 

TC3  -.4985 

BAU  . 7402 

SGT  ! 

ROE  .4654 

RRA 

.3761 

RC3  -.0026 

FAU  .00017 

RRT 

FOE  -.4970 

FRA 

2.1495 

FC3  -.0013 

BSP  19252 

SG6  ! 

BOE  2.1914 

BRA 

9.7396 

8C3  .4985 

FSP  -365 

SGI  ! 

RAO  6570.1  VEL  15.284  PTH  2.74  VHP  15.591 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
11.46  79.90  7 57  21 

358.82  66.71  24  43  10 

11.82  80.29  9 22  56 

358.04  65.92  1 55  27 

12.72  81.29  10  46  44 

355.84  63.68  2 41  1 


*701.9  SGR 
.4669  RRF 
711.4  R23 
5703.9  SG2 


329.0  SG3 
.4626  RTF 
.0028  R13 
290.8  THA 


107.2 

.9830 

.9831 

1.55 


OPA  14.00  RAP  97.66  ECC  2.8475 


ST 

CRT 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2560.5 

-27 . 72 

99.47 

4141  .8 

13,28 

196.04 

2268.0 

-29.46 

78.22 

3900.7 

14.86 

1 70 . 1 3 

1992.2 

-34.03 

57.62 

3758,1 

18.92 

164.40 

JIT  DETERMINATION  ACCURACY 

2011.7 

SR 

259.6 

SS  609.1 

r -.3579 

CRS 

.3006 

CST  -.9996 

* 2103,9 

MSA 

242.4 

SSA  9.0 

2013.9 

EL2 

242.1 

ALF  177.3? 

1730 


JPL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  « VOL.  4.  1968-69  > 


LAUNCH  OATE  FEB  15  1969 


HELIOCENTRIC  CONIC 
RL  147.76  LAL  . 00  LOL  M6.I4 

RP  108 .27  LAP  1.69  LOP  226.49 

RC  48.803  GL  8.71  GP  13.17 

planetocentric  CONIC 
C3  27. 022  VHL  5.190  OLA  14.20  RAL 


Flight  time  70.00 
DISTANCE  182.070 

VL  26.418  GAL  '6.50  AZL  88.28  HCA  80.35  SNA  120.85 

VP  36.787  GAP  -13.12  A7P  89. 7J  TAL  200.57  TAP  280.92 

7AL  129.88  7AP  14.11  ETS  294.29  7AE  149.41  ETC  11.77 


11.01  RAO  6568.1 


LNCH  A7MTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

0 34 

47 

2745.17 

-27.94 

77.83 

90.00 

16  16 

17 

4474.30 

8.77 

187.41 

100.00 

2 3 

41 

2450.48 

-29.33 

56.60 

100.00 

17  30 

4 

4236.22 

10.01 

169.25 

110.00 

3 28 

51 

2192.0 1 

-33.00 

35.70 

110.00 

18  21 

24 

4075.46 

13.21 

155.16 

DIFFERENTIAL  CORRECTIONS  MIC-' 

TOE  -.2412  TRA  -.3655  TC3  .4709  BAU  .1785  SGT 

ROE  -.3510  RRA  .1555  RC3  .1215  FAU  .03407  RRT 

FOE  .0439  FRA  -.0933  FC5-1.I17J  BSP  1983  SG B, 

BOE  .4259  BRA  .3972  0C3  .4941  FSP  -249  SGI 

LAUNCH  OATE  FEB  15  1969 


VEL  12.182  PTH  2.19  VHP  8.857 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
242.85  94.80  1 20  32 

235.66  62.97  17  30  51 

242.70  96.04  2 44  39 

235.01  61 .69  18  40  41 

242.11  99.47  4 5 23 

233.11  58.18  19  29  19 

COURSE  EXECUTION  ACCURACY 

700.9  SGR  443.7  SG3  100.9 
.2968  RRF  -.3556  RTF  -.6686 

029.5  R23  -.0536  R13  -.6865 

719.6  SG2  412.7  THA  16.04 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  108.31  LAP  1.53  LOP  229.69 

RC  50.327  GL  8.09  GP  14.01 

planetocentric  CONIC 
C3  25.453  VHL  5.045  OLA  12.95  RAL 


VL  26.627 
VP  36.924 
7AL  131.67 


FLIGHT  TIME  72.00 
DISTANCE  188.834 

GAL  -6.49  A7L  88.46  HCA  83.55  SMA  122-08 

GAP  -12.16  A7P  89.83  TAL  201.89  TAP  285.44 

7AP  15.85  ETS  301.34  7AE  140.12  ETE  13.49 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

0 

40  17 

2686.07 

-27.54 

73.61 

90.00 

15 

59  47 

4502.97 

9.66 

189.05 

100.00 

2 

0 20 

2402.09 

-28.06 

52.53 

100.00 

17 

14  25 

4262.10 

10.84 

1 70 . 72 

110.00 

3 

31  42 

2142.08 

-32.30 

32.01 

110.00 

10 

7 33 

4095 . 76 

13.94 

156.28 

9.63  RAO  6568.0  VEL  12.117  PTH  2.17  VHP  8.332 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


239.76 

233.29 

239.57 

232.67 

238.86 

230.85 


96.87 
63.25 
98.14 
61.97 
101 .61 
50.47 


1 25  4 

17  14  50 

2 40  23 

18  25  27 

4 7 24 

19  15  49 


DIFFERENTIAL  CORRECTIONS  MIO- 

TDE  -.22 77  TRA  -.3431  TC3  .5364  BAU  .1099  SGT 

ROE  -.3380  RRA  .1590  RC3  .1544  FAU  .03000  RRT 

FDE  .0173  FRA  -.1320  FC3-1 .2926  BSP  2116  SGB 

BOE  .4076  BRA  .3705  BC3  .5582  FSP  -287  SGI 


720.8  SGR  454.3  SG3  113.5 
.3333  RRF  -.4012  RTF  -.6860 
052.0  R23  -.0620  R13  -.7073 
744.2  SG2  414.8  THA  17.43 


arrival 

CATE 

APR 

26  1969 

ECC 

.24865 

INC 

I .7182 

VI 

30.150 

RCA 

90.80 

APO 

150.89 

V2 

35.000 

ZAC 

128.47 

ETC 

152.28 

CLP 

-5.12 

DPA 

25.65 

RAP 

34.45 

ECC 

I .4447 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2M5.2 

- 

26.98 

69.30 

3874.3 

5.08 

1 

80.67 

1858.5 

- 

20.10 

4 7.98 

3636.2 

6.15 

1 

62.58 

1592.0 

- 

31.34 

26.94 

3475.5 

8.91 

3 

48 .70 

ORB 

IT  CETERMINA 

i T ICN  ACCURACY 

ST 

294.0 

SR 

390.5 

SS 

51  .7 

CRT 

.8387 

CRS 

.7701 

CST 

.4738 

LSA 

471  .8 

MSA 

135.3 

SSA 

27.1 

ELI 

470.4 

EL2 

132.9 

alf 

54 .46 

ARRIVAL  CATE 

APR 

20  1969 

ECC 

.23779 

INC 

1 .5369 

VI 

30.150 

RCA 

93.05 

APO 

151  .10 

V2 

34 .90  7 

7AC 

120 .74 

ETC 

151 .21 

CLP 

-7.48 

CPA 

26.74 

RAP 

34.93 

ECC 

1.4109 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2086,9 

-26.30 

65.17 

3903.0 

5.99 

102.29 

1802.9 

-27.44 

44  .02 

366 2.2 

7.01 

3 64  .03 

1542.1 

-30.44 

23.33 

3495.8 

9-67 

149.79 

ORBIT  DETERMINATION  ACCURACY 

ST 

285.5 

SR 

380.0 

SS 

45.8 

CRT  .8364 

CRS 

.4180 

CST 

.0106 

LSA  463.8 

MSA 

134,9 

SSA 

29.6 

ELI 

463.6 

EL2 

131  .0 

alf 

55.21 

LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14  VL 

RP  108.36  LAP  1.36  LOP  232.88  VP 


FLIGHT  TIME  74.00 
DISTANCE  195.590 

26.814  GAL  -6.50  A7L  80.64  HCA 
37.047  GAP  -11.25  A7P 


ARRIVAL  CATE  APR  30  1969 


RC  51 .881  GL  7.38  GP 
planetocentric  conic 

C3  24.148  VHL  4.914  OLA  11.64  RAL 


14.94  7AL  133,42  ZAP  17.88  ETS  307.08  7AE  147.02  ETE 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

0 

46  15 

2629.61 

-27.00 

69.51 

90.00 

15 

43  33 

4534.34 

10.61 

190.06 

1 00.00 

2 

13  29 

2340.26 

-28.27 

40.58 

1 00.00 

16 

59  0 

4290.92 

11.76 

372.36 

11 0.00 

3 

35  4 

2093.01 

-31 .65 

28.37 

110.00 

17 

53  55 

4118.94 

14.76 

157.58 

8.35  RAO  6568.0  VEL  12.063  PTH  2.16  VHP  7.039 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


236.92 

231.16 

236.68 

230.57 

235.86 

228.83 


98.87 

63.59 

100.14 

62.32 

103.65 

58.81 


1 30  5 

16  59  8 

2 52  38 
10  10  31 

4 9 57 

19  2 34 


ECC 

.22813 

INC 

1 .3580 

VI 

30 . 1 50 

RCA 

95.10 

APO 

151 .32 

V2 

34 .974 

ZAC 

128 .85 

ETC 

150.12 

CLP 

-9.93 

DPA 

27.80 

RAP 

35.29 

ECC 

1 .3974 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2029.6 

•25.50 

61  .16 

3934.3 

6.98 

184  .06 

3740.3 

'26 . 58 

40 .18 

3690.9 

7.96 

165.63 

1493.0 

-29.4  5 

19.86 

3518.9 

10.52 

151  .04 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.2140 

TRA 

-.3232  TC3 

.5000 

BAU 

.2000 

SGT 

RQE 

-.3250 

RRA 

.1652  RC3 

.1925 

FAU  .04140 

RRT 

FOE 

-.0146 

FRA 

-.1747  FC3-; 

I .4071 

BSP 

2208 

SGB 

BOE 

.3896 

BRA 

.3630  BC3 

.6194 

FSP 

-3  29 

SGI 

LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  100.40  LAP  1.18  LOP  236.07 

RC  53.536  GL  6.60  GP  15.97 

PLANETOCENTRIC  CONIC 
C3  23.065  VHL  4.003  OLA  10.29 


MID-COURSE  EXECUTION  ACCURACY 

730.7  SGR  466.9  SG3  127.6 
.3731  RRF  -.4509  RTF  -.6983 
873.9  R23  -.0730  R13  -.7241 
768.2  SG2  416.6  THA  19.08 

FLIGHT  TIME  76.00 


ORBIT  DETERMINATION  ACCURACY 
ST  276.3  SR  383.5  SS  52.9 

CRT  .8322  CR5  -.0046  CST  -.4961 

LSA  454,0  MSA  135.4  SSA  32.1 

ELI  454.7  EL2  129.2  AlF  55.93 

ARRIVAL  DATE  MAY  2 1 969 


DISTANCE  202.334 

VL  26.962  GAL  '6.51  A7L  00.82  HCA  09.93  SMA  124.25 

VP  37.157  GAP  -10.38  A7P  90.00  TAL  204.56  TAP  294.49 

7AL  135.10  ZAP  20.17  ETS  311.74  ZAC  146.10  ETE  17.28 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
11 0.00 
1 10.00 


LNCH  TIME 
0 52  40 

15  27  45 

2 19  7 

16  43  59 

3 38  57 

17  40  38 


L-I  TIME 
2573.60 
4567.92 
2294.79 

4321 .96 

2044.97 
4144.54 


RAL  7.17 
INJ  LAT 
-26.35 
11.62 
-27.57 
12.73 
-30.82 
15.66 


RAD  6567.9  VEL  12.010  PTH  2.15  VHP  7.376 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


65.54 
192.81 
44.76 
174.15 
24.07 
1 59 .02 


234.32 

229.29 

234 .04 

220.72 

233.13 

227.04 


100.75 
64 .00 
102.03 
62.73 
105.57 
59.22 


1 35  34 

16  43  52 

2 57  21 

17  56  1 

4 13  2 

10  49  43 


ECC  .21960  TNC  1.1804  VI  30 . 1 50 
RCA  96.97  APO  151.54  V2  34.961 
7AC  128.81  ETC  149.01  CLP  -12.48 

DPA  29.07  RAP  35.49  ECC  1.3796 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1973.6 

3967.9 

1694.8 

3722.0 

1445.0 
3544.5 


-24.60 
8.03 
-25.64 
0.98 
-20 . 38 
11.46 


57.31 

185.97 

36,49 

167.38 

16.53 

152.43 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.2008  TRA 

-.3049 

TC3 

.6366 

BAU 

.2094 

SGT 

ROE 

-.3114  RRA 

.1716 

RC3 

.2362 

FAU 

.04535 

RRT 

FOE 

-.0537  FRA 

-.2219 

FC3-1 

.7020 

BSP 

2293 

SGB 

BOE 

.3705  BRA 

.3499 

BC3 

.6790 

FSP 

-377 

SGI 

MID-CCURSE  EXECUTION  ACCURACV 

753.6  SGR  402.5  SG3  U3.3 
.4140  RRF  -.5040  RTF  -.7002 
894.8  R21  -.0856  R13  -.7400 
791.1  SG2  410.3  THA  21 .00 


ORB  I T DETERMINATION  ACCURACY 


ST 

264.6 

SR 

376.8 

SS 

72.7 

CRT 

.8244 

CRS 

-.4281 

CST 

-.7746 

LSA 

444.3 

MSA 

136.7 

SSA 

34.6 

ELI 

442.4 

EL2 

127.5 

alf 

56.82 

1731 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  Fie  15  1969 


FLIGHT  TIME  78.00 


ARRIVAL  cate  MAY  4 1969 


HELIOCENTRIC  conic 
RL  147.78  LAL  .00  LOt  J 46.1 4 

«P  108.43  LAP  1.00  LOP  239. £6 

PC  55.282  GL  5.75  GP  17.11 

PLANETOCENTRIC  CONIC 
C3  22.167  VHl  4.708  CLA  8.91 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 59  31  2518.92 

90.00  15  12  27  4603.28 

100.00  2 25  12  2242.57 

JOO.OO  16  29  27  4354.87 

110.00  3 43  20  1998.06 

110.00  17  27  48  4J72.14 


differential  corrections 

TOE  -.1857  TRA 
POE  -.2968  PPA 


VL  27.133 
VP  37.254 
7Al  136.69 

pal  6.11 

IN j LAT 
-25.6 0 
12.67 
-26.78 
13.75 
-29.92 
16.61 


DISTANCE  209.062 

GAL  -6.52  A7L  89.00  HCA  93.12  SMA  125.2!  ECC  .21208  INC  1.0029  VI  30.150 

GAP  -9.55  A7P  90.05  TAL  205.86  TAP  298.98  PCA  98.65  APO  151.76  v? 

7AP  22.70  ETS  315.57  7AE  145.36  ETE  19.45  7AC  328.58  ETC  147.91  CLP 


34 .948 
'15.M 


PAD  6567.9  VEL  11.981 
INJ  LONG  INJ  PT  ASC 


61  .71 
194.88 
41  .08 
176.07 
21  .52 
160.59 


231 .98 

227.67 

231.67 
227.12 

230.68 
225.51 


PTH  2.14  VHP  6.945 
INJ  A7MTH  INJ  TIME 


102.53 

64.46 

103.81 

63.19 

107.37 

59.69 


I 41  30 

16  29  10 

3 2 34 

17  42  2 

4 16  38 

18  37  20 


MID-COURSE  EXECUTION  ACCURACY 


OP A 30.31 
PO  CST  TIM 

1918.9 
4003.3 
1642.6 

3754.9 
I 398 . 1 
3572.1 


RAP 

INJ 


35.53  ECC  1 .3648 


2 LAT 

23.62 

9.13 

24.61 

10.05 

27.25 

12.46 


INJ  2 LONG 
53.60 
187.99 
32.95 
169.24 
13.34 
153.94 


-.2881 

TC3 

.6788 

BAU 

.2183 

SCf 

765.3  SCR  W7ETSG3  160.8 

ST 

250.6 

SR 

367.3 

SS 

ID!  .0 

.1793 

PC3 

.2865 

FAU 

.04966 

RRT 

.4573  RRF  -.5596  RTF  -.7160 

CRT 

.8120 

CRS 

-.6019 

CST 

-.8889 

-.2740 

FC3-J 

.9394 

BSP 

2376 

SCB 

915.2  R23  -.0997  PI 3 -.7555 

LSA 

432.7 

MSA 

139.0 

SSA 

37.0 

.3394 

BC3 

.7368 

FSP 

-430 

SCI 

813.1  SG2  420.2  THA  23.24 

ELI 

426.4 

EL2 

126.0 

alf 

57.88 

60  E .3501  BRA 
LAUNCH  DATE  FE8  15  1969 
HELIOCENTRIC  CONIC 

PL  147.78  LAL  .00  LOL  146.14  VL  27.266 

PP  106.47  LAP  .82  LOP  242.44  VP  37.340 

RC  57.109  CL  4.83  CP  18.37  7AL  138.18 

PLANETOCENTRIC  CONIC 

C3  21.421  VHL  4.628  OLA  7.51  PAL  5.18 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 6 48  2465.61  -24.76 

90.00  14  57  45  4640.07  13.74 

100.00  -2  31  45  2191.63  -25.90 

100.00  16  15  29  4389.29  14.80 

1 10.00  3 48  13  1952.30  -28.94 

110.00  17  15  30  4201.39  17.61 

oiffepential  coppectjons 

TOE  -.1701  TPA  -.2737  TC3  .7132  BAU  .2267 

POE  -.2808  PPA  .1882  PC3  .3437  FAU  .05441 

FOE  -.1575  FPA  -.3305  FC3-2.1990  BSP  2455 

BOE  .3283  8PA  .3322  BC3  .7917  FSP  -490 


flight  thc  00.00 


ARPIVAL  DATE  mat  6 1969 


CAL 

CAP 

ZAP 


DISTANCE  215.772 

-6.54  A7L  89.18  HCA  96,30  SMA  126.07  ECC  .20549  INC  .8245  V!  30.150 

-8.76  ATP  90.09  TAL  207.11  TAP  303.42  PCA  100.17  APO  151.98  v?  34.936 

25.45  ETS  318.76  ZA£  144.79  ETE  21.85  ZAC  128.15  ETC  146.84  CLP  -J7.93 


PAO  6567.9  VEL  11.950  PTH  2.13  VHP  6.543 
INJ  LONG  INJ  PT  ASC  INJ  AZMTH  INJ  TIME 


58.03 
197.05 
37.55 
176.09 
16. 31 
162.27 


229.90 

226.31 

229.57 

225,79 

228.51 

224.23 


104.19 

64.99 

105.47 

63.73 

109.04 

60.22 


MIO-COUPSE  EXECUTION  ACCURACY 
SOT  772.7  SCR  526.6  SC3  180.2 

RPT  .4987  PPF  -.6161  RTF  -.7207 

SCB  935.0  R23  -.1154  P13  -.7706 

SCI  833.9  SC2  4 22.9  THA  25.88 


1 47  54 

16  15  5 

3 8 16 

17  28  38 
A 20  46 

18  25  31 


OPA  31 .62  PAP  35.37  ECC  1.3525 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1865.6 
4040.1 
1591  .6 

3789.3 

1352.3 
3601  .4 


-22.57 
10.25 
-23.53 
31  .15 
-26.07 
13.52 


50.05 
190.10 
29.55 
171  .20 
10.31 
155.55 


ORBIT  DETERMINATION  ACCURACY 


ST 

235.1 

SR 

354  .0 

SS 

135.0 

CRT 

.7933 

CRS 

-.6897 

CST 

-.9357 

LSA 

421  .4 

MSA 

142,5 

SSA 

39.1 

ELI 

406.9 

EL2 

124.0 

alf 

59.04 

LAUNCH  DATE  FEB  15  1969 


FLIGHT  TIME  82.00 


ARRIVAL  CATE  MA v 8 1969 


HELIOCENTRIC  CONIC 

RL  147.78  LAL  .00  LOL  146.14  VL  27.385  GAL 

PP  108.51  LAP  .64  LOP  245.62  VP  37.415  GAP 

PC  59.010  GL  3.84  CP  19.76  ZAL  139.54  ZAP 

PLANETOCENTRIC  CONK 

■C3  20.804  VHL  4.561  OLA  6.09  PAL  4.39  PAD  6567.8  VEL  11.924  PTH  2.12  VHP  6.1 7j  DPA  32.99  PAP 


DISTANCE  222,461 

-6.56  AZL  89.36  HCA  99.48  SMA  126.85  ECC  .19973  INC  .6440  VI  30.150 

-I 6.00  A7P  90.11  TAL  208.31  TAP  307,79  PCA  101. 52  APO  152.  J9  V2  34.923 

28.43  ETS  321.47  7AE  144.37  ETE  24.54  ZAC  127.53  ETC  145.81  CLP  '20.87 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 14  33 

2413.59 

-23.05 

54.50 

228 .09 

105*74 

1 54  47 

1813.6 

-21 .46 

46.64 

90.00 

14  43  40 

4678 .04 

14.02 

199.32 

225.21 

65.59 

16  1 30 

4078.0 

J 1 .40 

192.30 

100.00 

2 58  47 

2141.91 

-24.95 

34.16 

227.74 

107.02 

3 14  29 

1541  .9 

-22.39 

26.30 

100.00 

16  2 8 

4424,95 

15.06 

180.20 

224.70 

64.33 

17  15  53 

3824.9 

12.20 

173.24 

110.00 

3 53  38 

1907.64 

-27.91 

15.25 

226.61 

110.59 

4 25  26 

1307.6 

-24.05 

7 . 4 J 

11 0.00 

17  3 46 

4231 .98 

18.64 

164.05 

223.19 

60.81 

18  14  10 

3632.0 

14.60 

1 57.25 

OIFFEPENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.1544  TRA 

-.2618 

TC3 

.7383 

BAU 

.2347 

SOT 

775,0  SCR  557.5  SC3  201  .6 

ST 

218.8 

SR 

330.0 

SS 

173.7 

POE 

-.2628  RPA 

.1984 

RC3 

.4086 

FAU  .05962 

RRT 

.5373  RRF  -.6720  RTF  -.7 222 

CRT 

.7662 

CRS 

-.7360 

CST 

-.9546 

FOE 

-.2246  FRA 

-.3909 

FC3-2.401P 

BSP 

2530 

SCB 

954.7  R23  -.1316  R13  -.7859 

LSA 

4 11  .0 

MSA 

147. 1 

SSA 

40.7 

BOE 

.3048  BRA 

.3285 

BC3 

.8438 

FSP 

-556 

SCI 

854,0  SC2  426.7  THA  29.01 

ELI 

303.7 

El2 

124 .1 

ALF 

60.25 

LAUNCH  DATE  FEB  15  1969 
HELIOCENTRIC  CONIC 


FLIGHT  TIME  84.00 


DISTANCE  229.127 


ARRIVAL  DATE  may  10  1969 


RL  147.70 

LAL 

.00 

LOL  146.14 

VL  27.409 

CAL  -6.57 

AZL  89.54 

HCA  102.6 7 

SMA 

127.55 

RP  100.55 

LAP 

.45 

LOP  240,00 

VP  37.480 

CAP  -7.28 

AZP  90.10 

TAL  209.42 

TAP 

312.09 

RC  60.976 

CL 

2.79 

CP  21.29  ZAL  140.70 

ZAP  31.64 

ETS  323.84 

7AE  J44.06 

ETE 

27.50 

PLANETOCENTRIC  CONIC 

C3  20.292 

VHL 

4.505 

OLA  4.66 

RAL  3.74 

RAO  6567.0 

VEL  11.903 

PTH  2.11 

VHP 

5, 

.829 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

90.00 

1 

22  47 

2362.71 

-22.87 

51.09 

226.54 

107.17 

2 

2 

10 

90.00 

14 

30  14 

4717.01 

15,90 

201.66 

22 4.35 

66.26 

15 

40 

51 

100.00 

2 

46  19 

2093.20 

-23.94 

30.90 

226.16 

108.45 

3 21 

12 

100.00 

15 

49  23 

4461 .67 

16.93 

182.40 

223.86 

64.99 

17 

3 

45 

110.00 

3 

59  35 

1863.97 

-26.83 

12. 31 

224.98 

112.02 

4 

30 

39 

110.00 

16 

52  37 

4263.74 

19.68 

165.92 

222.40 

61.47 

18 

3 

41 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TDE  -.1376 

TRA 

--2516 

TC3  .7540 

BAU  .2430 

SCT  772.2  SCR  596.4  S63  225,2 

ROE  -.2421 

RRA 

.2102  RC3  .4024 

FAU  ,06532 

RRT  , 

.57J8  RRF  -. 

7256  RTF 

7219 

FOE  -.3049 

FRA 

-.4560 

FC3-2.7069  BSP  2636 

SCB  975.7  R23 

1452  R13 

.8034 

BOE  ,2705 

BRA 

.3279  0C3  .8958 

FSP  -633 

SCI  874.9  SC2  431.8  THA  32.73 

INC  .4602  VI 


30.150 

34.911 


OPA  34.43  RAP  34.35  ECC  1.3340 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1762.7  -20.30  43.36 

4J17.0  12.56  194.58 

1493.3  -21.20  23.17 

3861.7  13.42  175.37 

1264.0  -23.60  4.63 

3663.7  15.72  159.04 

ORBIT  DETERMINATION  ACCURACY 

ST  200.8  SR  318.6  SS  217.5 

CRT  .7255  CRS  -.7587  CST  -.9587 

LSA  405.2  MSA  152-2  SSA  4] .0 

ELI  355.6  EL2  123-8  ALF  61.69 


1732 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.76  LAL  .00  LOt  146.14 

RP  108.58  LAP  .26  LOP  251 .98 

RC  63.000  OL  1.67  GP  22.97 

planetocentric  CONIC 
C3  19.868  VHL  4.457  DLA  3.22 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  1 31  33  2312.76 

90.00  14  17  26  4756.89 

100.00  2 54  24  2045.54 

100.00  153716  4499.35 

110.00  466  1821.14 

110.00  16  42  3 4296.51 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1231  TRA  -.2465  TC3  .7557 

RDE  -.2186  RRA  .2229  RC3  .5649 

FOE  -.3962  FRA  -.5207  FC3-3.1086 

0OE  .2509  BRA  .3324  0C3  .9435 

LAUNCH  OATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  108.62  LAP  .07  LOP  255.16 

RC  65.076  CL  .48  GP  24.80 

PLANETOCENTRIC  CONIC 
C3  19.517  VHL  4.418  DLA  1.77 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  86.00 
DISTANCE  235.768 

VL  27.580  GAL  -6.58  AZL  89.73  HCA  105.84  SMA  128.17 
VP  37.537  GAP  -6.60  A7P  90.07  TAL  210.44  TAP  316.29 
7AL  141.86  ZAP  35.07  ET$  325.96  7AE  143.84  ETE  31 .01 


RAL  3.23 
INJ  LAT 
-21 .82 
16.98 
-22.88 
18.00 
-25.71 
20.73 

BAU  .2506 
FAU  .07134 
BSP  2708 
FSP  -712 


RAD  6567.1 
INJ  LONG 
47.80 
204.10 
27.75 
184.69 
9.49 
167.88 
MIO- 
SGT 
RRT 
SOB 
SGI 


,8  VEL  11.885  PTH  2.11  VHP  5.517 
i INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  DATE  MAV  12  1969 


ECC  .19036  INC  .2719  Vi  30 . 1 50 
RCA  103.77  APO  152.57  Vp  34.900 
7AC  125.52  ETC  144.02  ClP  -27.26 

DPA  35.93  RAP  33.42  ECC  1.3270 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


225.24 
223.74 
224.04 
223.27 
223.61 
221 .85 


2 10  6 

15  36  42 

3 28  30 

16  52  15 

4 36  27 

17  53  40 


COURSE  EXECUTION  ACCURACY 
761.4  SGR  644.1  SG3  250.2 
.5967  RRF  -.7745  RTF  -.7136 
997.3  «23  -.1505  R13  -.8203 
095.1  SG2  439.6  THA  37.14 


ORBIT  DETERMINATION  ACCURACY 


ST 

185.0 

SR 

294.2 

SS 

264.0 

CRT 

.6690 

CRS 

-.7641 

CST 

-.9530 

LSA 

405.5 

MSA 

156.9 

SSA 

42.2 

ELI 

324,7 

El2 

125.1 

alf 

62.72 

FLIGHT  TIME  88.00 
DISTANCE  242.383 

VL  27.660  GAL  -6.59  A7L  89.92  MCA  109.02  SMA  128.71 
VP  37.585  GAP  -5.94  AZP  90.03  TAL  21 J .37  TAP  320.39 
7AL  142.80  ZAP  38.72  ET$  327.94  7AE  143.65  ETE  34.89 


ARRIVAL  OATE  MAT  14  J 969 


1 40  55 

14  5 12 

3 3 5 

15  25  43 

4 13  13 

16  32  4 


2263.47 

4797.73 

1990.43 

4538.00 

1778.91 

4330.28 


RAL  2.87 
INJ  LAT 
-20.72 
18.05 
-21.76 
19.07 
-24.54 
21.79 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1103  TRA  -.2454  TC3 
ROE  -.1912  RRA  .2367  RC3 
FOE  -.5011  FRA  -.5851  FC3- 
BOE  .2207  BRA  .3410  BC3 


RAO  6567.8  VEL  11.070  PTH  2.11  VHP  5.237 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
44.60  224.10  109.74  2 18  38 

206.62  223.36  67.80  15  25  9 

24.70  223.77  111.01  33623 

107.06  222.91  66.53  16  41  21 

6.76  222.50  1J4.50  4 42  52 

169.93  221 *34  62.99  174414 

MIO-COURSE  EXECUTION  ACCURACY 


ECC  .10660  INC  .0760  VI  30.150 
RCA  104.70  APO  152.73  V2  34.889 
ZAC  124.14  ETC  143.3 1 ClP  -30.75 

OPA  37.48  RAP  32.16  ECC  1.3212 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1663.5  -17.85  37. n 

419*7. 7 14.88  199.37 

1398.4  -18.71  17.23 

3938.0  15.73  179.86 

1178.9  -21.01  359.39 

3730.3  17.99  162.85 

ORBIT  DETERMINATION  ACCURACY 


7418 

BAU 

.2505 

SGT 

742.6  SCR  702.0 

$G3 

276.7 

ST 

173.2 

SR 

265.1 

SS 

314.3 

6569  FAU 

.07763 

RRT 

.6102  RRF  -.6176 

RTF 

-.6976 

CRT 

.5805 

CRS 

-.7524 

CST 

-.9390 

4433 

BSP 

2705 

SGB 

1021.6  Kl  -.1664 

R13 

-.6389 

LSA 

414.4 

MSA 

159.9 

SSA 

42.1 

9 90S 

FSP 

-797 

SGI 

917.3  SC?  490.2 

THA 

42.37 

ELI 

209.5 

El2 

128.2 

alf 

63.36 

LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  108.65  LAP  -.11  LOP  258.33 

RC  67,198  GL  -.78  GP  26.78 


FLIGHT  TIME  90.00 
DISTANCE  248.971 

VL  27.720  GAL  -6.59  AZL  90.12  HCA  112.19  SMA  129.19 

VP  37.625  GAP  -5.31  AZP  89.95  TAL  212.18  TAP  324.37 

ZAL  143.57  ZAP  42.60  ETS  329.86  ZAE  143.44  ETE  39.25 


Planetocentric  conic 
C3  19.229  VHL  4.385 

DLA  .30 

RAL  2.66 

RAD  6567.0 

VEL  11.858 

PTH  2.10 

VHP 

4.981 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

90.00 

1 50  56 

2214.49 

-19.57 

41  .40 

223.36 

110.89 

2 

27  51 

90.00 

13  53  29 

4839.65 

19.10 

209.24 

223.22 

60.69 

15 

14  0 

100.00 

3 12  25 

1951 .65 

-20.59 

21.72 

222.93 

112.16 

3 

44  57 

100.00 

15  14  41 

4577.72 

20.12 

189.54 

222.79 

67.42 

16 

30  58 

110.00 

4 20  59 

1737.02 

-23.33 

4.11 

221.62 

115.73 

4 

49  56 

1 10.00 

16  22  36 

4365,12 

22.85 

172.07 

221 .46 

63.86 

17 

35  21 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0986  TRA  -.2475  TC3  .7139  BAU  .2681 

ROE  -.1588  RRA  .2518  RC3  .7601  FAU  .00416 

FOE  -.6217  FRA  -.6404  FC3-3.7093  BSP  2907 

0OC  .1870  BRA  .3531  0C3  1,0428  FSP  -892 

LAUNCH  DATE  FEB  15  1969 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  7J6.4  SGR  771.0  SC3  304.5 
RRT  .6108  RRF  -.8549  RTF  -.6741 
SGB  1053.1  R23  -.1637  R13  -.8607 
SGI  945.9  SG2  462.9  THA  40.40 

FLIGHT  TIME  92.00 


ARRIVAL  OATE  MAT  16  1969 


ECC  .18335  INC  .1229  VI  30.150 
RCA  105.50  APO  152.88  V2  34.878 
ZAC  122.50  ETC  142.77  ClP  -34.45 

DPA  39.08  RAP  30.55  ECC  1.3165 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
1614,5  -16.55  34.10 

4239.7  16.04  201.90 

1351.7  -17.40  14.37 

3977.7  16.89  182.24 

1137.0  -19.67  356.88 

3765.1  19.15  164.89 

ORBIT  DETERMINATION  ACCURACY 


ST 

162.4 

SR 

230.7 

SS 

369.2 

CRT 

.4683 

CRS 

-.7158 

CST 

-.9159 

LSA 

434.2 

MSA 

160.3 

SSA 

4J  .4 

ELI 

248.0 

El2 

133.1 

alf 

63.71 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  ,00  LOL  J46.14  VL 

RP  100.68  LAP  -.30  LOP  261.50  VP 

RC  69.360  GL  -2.12  GP  28.92  ZAL 

PLANETOCENTRIC  CONIC 
C3  18.993  VHL  4.350  DLA  -1.19  RAL 


DISTANCE  255.530 

VL  27.706  GAL  -6.59  AZL  90.33  HCA  115.36  SMA  129.60 

VP  37.658  GAP  -4.71  A7P  09.06  TAL  212.88  TAP  328.25 

ZAL  144.10  ZAP  46.60  ETS  331.79  ZAE  143.15  ETE  44.11 


RAO  6567.0  VEL  11.040  PTH 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

2 

1 

43 

2165.44 

-18.35 

30.39 

222.78 

111.95 

90.00 

13 

42 

12 

4082.08 

20.15 

211.96 

223.32 

69.67 

1 00.00 

3 

22 

31 

1904.83 

-19.36 

10.70 

222.33 

113.23 

100.00 

15 

4 

5 

4618.72 

21.17 

192.13 

222.90 

68.39 

110.00 

4 

29 

29 

1695.16 

-22.07 

1.52 

220.98 

116.79 

110.00 

16 

13 

36 

4401  .16 

23.92 

174.33 

221.61 

64.01 

2.10  VHP  4.770 
iZMTH  INJ  TIME 
.95  2 37  49 

>.67  15  3 35 

>.23  3 54  15 

>.39  16  21  4 

i.79  4 57  45 

i.0!  17  26  57 


ARRIVAL  OATE  MAY  J0  1969 


ECC  .18055  INC  .3344  VJ  30 . 1 50 
RCA  106.20  APO  152.99  V2  34.067 
ZAC  120.59  ETC  142.43  ClP  -38.39 

OPA  40.71  RAP  28.54  ECC  1.3126 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1565.4  -15.21  31.12 

4282.9  17.20  204.54 

1304.0  -16.05  11.55 

4010.7  18.05  184.73 

1095.2  -18.29  354.42 

3801.2  20.32  167.03 


31 .12 
204  .54 
11.55 
184.73 
354.42 
167.03 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0920  TRA  -.2559  TC3  .6644 

RDE  -.1216  RRA  .2660  RC3  .0723 

FOE  -.7520  FRA  -.7027  FC3-4.1250 

BOE  .1525  BRA  .3697  BC3  1.0965 


ORBIT  DETERMINATION  A CCURACY 


6644 

BAU 

.2784 

SGT 

600.5 

SGR  052.5 

SG3 

331.9 

ST 

158.4 

SR 

192.0 

SS 

425.9 

,6723 

FAU 

.09049 

RRT 

.5807  RRF  -.8853 

RTF 

-.6316 

CRT 

.2980 

CRS 

-.6356 

CST 

-.0901 

1250 

BSP 

3015 

SGB 

1090.8 

R23  -.1515 

ff!3 

-.0829 

LSA 

465.9 

MSA 

158.0 

SSA 

40.3 

.0965 

FSP 

-962 

SGI 

980.3 

SG2  470.4 

THA 

55.55 

ELI 

205.1 

El2 

142.2 

ALF 

61  .77 

1733 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  FEB  15  1969 


flight  Tine  94.00 


ARRIVAL  DATE  HAT  20  1969 


HELIOCENTRIC  CONIC 

RL  147. 78  LAL  .00  LOL  146.14  VL  27.835 

RP  106.72  LAP  -.49  LOP  264.67  VP  37.685 

RC  7J.560  GL  -3.55  GP  31.20  7AL  144.60 

PLANE TOCENTRIC  CONIC 

C3  18.804  VHL  4.336  CLA  -2.7I  RAL  2.68 

LNCH  AZMTH  LNCH  TIME  L-J  TIME  INJ  LAT 
90.00  2 13  23  2115,85  -17.06 

90.00  13  31  15  4927.77  21 .18 

100.00  3 33  28  1857.53  -18.06 

100.00  14  53  51  4661.32  22.22 

110.00  4 38  49  1652.96  -20.75 

110.00  16  4 59  4438.66  24.98 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0900  TRA  -.2693  TC3  .5943  BAU  .2910 

ROE  - .0784  RRA  ,2814  RC3  .9933  FAU  .09644 

FOE  -.8951  FRA  -.7456  FC3-4.4399  BSP  3157 

BOE  .1194  BRA  .3895  BC3  1.1575  FSP  -1070 


GAL 

GAP 

ZAP 


DISTANCE  262.061 

-6.58  A7L  90.56  HCA  118.53  SMA  129.94  ECC  .17815  INC  .5564  VI  30.150 

-4.13  A7P  89.73  TAL  213.46  TAP  332.00  RCA  106.79  APO  153.09  V2  34 .858 

50.96  ETS  333.80  7AE  J42.70  ETE  49.45  ZAC  118.44  ETC  142.31  ClP  -42.58 


RAO  6567.8  VEL  11 .840  PTH  2,10  VHP  4.587 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


35.33 

214.86 
15.87 

194.87 
358.95 
176.73 


222.43 
223.64 
221 .97 
223.24 
220.58 
222.00 


112.95 

70.76 

114.23 

69.47 

117.80 

65.87 


2 48  39 
14  53  23 

4 4 25 

16  11  32 

5 6 22 

17  18  58 


MID-COURSE  EXECUTION  ACCURACY 
SGT  637.7  SGR  944.2  SG3  358.3 
RRT  .5377  RRF  -.9097  RTF  -.5644 
SOB  1139.4  R23  -.1265  R13  -.9052 
SGI  1026.4  SG2  494.6  THA  63.41 


DPA  42.35  RAP  26.12  ECC  1.3095 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1515.9  -13.80  28.16 

4327.8  18.37  207.32 

1257.5  -14.64  8.75 

4061.3  19.22  387.35 

1053.0  -16.86  351.98 

3838.7  21.51  169.30 

ORBIT  DETERMINATION  ACCURACY 
ST  160.6  SR  154.5  SS  485.3 

CRT  .0317  CRS  -.4572  CST  -.8667 

LSA  510.0  MSA  153.7  5SA  38.9 

ELI  161.5  EL2  353.6  ALF  19.55 


LAUNCH  DATE  FEB  15  1969 


FLIGHT  TIME  96.00 


ARRIVAL  DATE  MAT  22  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.78 

LAL 

.00 

LOL 

1 46, 

,14 

VL 

27,875 

GAL 

RP 

108 

.74 

LAP 

-.67 

LOP 

267. 

,84 

VP 

37.706 

GAP 

RC 

73. 

792 

GL 

-5.09 

GP 

33. 

.61 

7AL 

144.84 

ZAP 

PLANE  TOCENTRIC  CCNIC 


DISTANCE  268.563 

-6.57  A7L  90.79  HCA  I2l  .70  SMA  130.22  ECC  .17608  INC  .7922  VI  30.150 
-3.58  A7P  89.58  TAL  213.92  TAP  335.62  RCA  107.29  APO  153.15  V2  34.848 
55.41  ETS  335.96  7AE  142.03  ETE  55.21  7AC  116.05  ETC  142.44  CLP  -47.02 


C3  18.661 

VHt  4.320 

OLA  -4.27 

RAL  2.93 

RAO  6567.8 

VEL  11.834 

PTH  2.10 

VHP  4.438 

DPA  43.98 

RAP  23.27 

ECC  1 .3071 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 26  4 

2065.20 

-15.69 

32.24 

222.31 

113.88 

3 0 30 

1465.2 

-12.33 

25.17 

90.00 

13  20  30 

4974.81 

22.21 

217.93 

224.21 

71.97 

14  43  24 

4374.8 

19.54 

210.28 

1 00.00 

3 45  25 

1609.27 

-16.69 

12.94 

221.83 

115.16 

4 15  34 

1209.3 

-13.16 

5.93 

100.00 

14  43  51 

4705.97 

23.25 

197.78 

223.83 

70.67 

16  2 16 

4106.0 

20.40 

190.14 

1 10.00 

4 49  3 

1610.05 

-19.56 

356.39 

220.40 

118.74 

5 15  53 

1010. 0 

-15.38 

349.54 

110.00 

15  56  41 

4477.99 

26.05 

179.28 

222.64 

67,04 

17  11  19 

3878.0 

22.7J 

17]  .7] 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACC\JRACT 


ORBIT  DETERMINATION  ACCURACT 


TOE  -.0930  TRA  -.2866 

TC3 

.5050 

BAU  .3073 

SOT 

592.3 

SGR 

1047.8 

SG3  383.2 

ST 

168.7 

SR 

126.8 

SS 

548.6 

ROE  -.0276  RRA  .2954 

RC3 

1 .1236 

FAU  .10184 

RRT 

.4484 

RRF 

-.9291 

RTF  -.4626 

CRT 

-.4007 

CRS 

- .0601 

CST 

-.851 3 

FOE-1  .0490  FRA  -.7764 

FC3- 

•4.7049  BSP  3371 

SGB 

1203.7 

R23 

-.0908 

R13  -.9261 

LSA 

567,6 

MSA 

148.4 

SSA 

36.9 

BOE  .0970  BRA  .4115 

BC3 

1 .2319 

FSP  -1159 

SGI 

1091 .0 

$02 

508.5 

THA  71.66 

ELI 

181 .3 

EL2 

106.2 

ALF 

152.93 

LAUNCH  DATE  FEB  15  1969 

FLIGHT 

TIME 

98.00 

ARRIVAL 

DATE 

MAT 

24  1969 

HELIOCENTRIC  CONIC 


OISTANCE  275.035 


RL  147.78 

LAL 

.00 

LOL  M6.14 

VL  27.907 

GAL  -6.54 

A7L  91.04 

HCA  124.86 

SMA 

130.45 

ECC  .17432 

INC 

1 .0444 

VI 

30 . 3 50 

RP  108.77 

LAP 

-.86 

LOP  271 .01 

VP  37.701 

GAP  -3.06 

A7P  89.40 

TAL  214.27 

TAP 

339.13 

RCA  107.7] 

APO 

153.19 

V2 

34 .839 

RC  76.053 

GL 

-6.74 

GP  36.13 

7AL  144.87 

7AP  59.97 

ETS  338.31 

7AE  141.06 

ETE 

6] 

.29 

7AC  113.47 

ETC 

140.84 

CLP 

-51 .72 

plane tocentric  conic 

C3  18.561 

VHL 

4,308 

OLA  -5.90 

RAl  3.33 

RAO  6567.8 

VEL  11  .830 

PTH  2.10 

VHP 

4. 

,325 

DPA  45.55 

RAP 

20.00 

ECC 

1.3055 

LNCH  A7MTH 

LNCH  TIME 

"L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

39  59 

2012.87 

-14.00 

29.10 

222.44 

114.75 

3 

13 

32 

1412.9 

■10. 76 

22.12 

90.00 

13 

9 47 

5024.63 

23.22 

221 .23 

225.04 

73.32 

14 

33 

32 

4424 .6 

20.70 

213.46 

100.00 

3 

58  32 

1759.48 

-15,22 

9.97 

221.95 

116.04 

4 

27 

52 

1159.5 

11  .60 

3.06 

100.00 

14 

33  56 

4753.25 

24.28 

200.91 

224.68 

72.01 

15 

53 

9 

4153.3 

21  .60 

193.15 

110.00 

5 

0 23 

"1565.86 

-17.90 

353.81 

220.47 

119.62 

'5 

26 

29 

965.9 

- 

■33.82 

347.07 

11 0.00 

15 

48  35 

4519.64 

27.13 

182.04 

223.54 

68.36 

17 

3 

54 

3919.6 

23.94 

174 .32 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1054 

TRA 

-.3100 

TC3  .3895 

BAU  . 3264 

SGT  551.4  SGR  1157.8  SG3  403.4 

ST  187.6 

SR 

132.9 

SS 

611 .1 

ROE  .0296 

RRA 

.3059 

RC3  1.2562 

FAU  .10597 

RRT 

.2948  RRT 

,9438  RTF 

,2994 

CRT  -.8202 

CRS 

.4865 

CST 

-.8538 

FOE-1 .2029 

FRA 

-.7838 

FC3-4.9428 

BSP  3610 

SGB  1282,4  R23 

,0514  RJ 3 

,9427 

LSA  636.1 

MSA 

143.J 

SSA 

34 .7 

BOE  .1094 

BRA 

.4356 

BC3  1.3152  FSP  -1229 

SGI  1172.0  SG2  520.5  THA  80.02 

ELI  220.6 

El2 

64  .6 

AtF 

146.60 

LAUNCH  DATE  FEB  15  1969 


FLIGHT  TIME  100.00 


ARRIVAL  CATE  MAT  26  1969 


HELIOCENTRIC  CONIC 


OISTANCE  281.478 


RL  147.78 

LAL 

.00 

LOL  146.14 

VL  27.932 

GAL  -6.51  A7L  91.32 

HCA  128.03 

SMA  130.63 

ECC  . 17281 

INC 

1.3167 

VI 

30.150 

RP  108.80 

LAP. 

-1  .04 

LOP  274.17 

VP  37.732 

GAP  -2.55  A7P  89.19 

TAL  214.49 

TAP  342.52 

RCA  108.06 

APO 

153.20 

V2 

34  .831 

RC  78 , 340 

GU 

-8.52 

GP  38.70 

7AL  144.69 

ZAP  64.60  ETS  340.92 

ZAE  139.76 

ETE  67,55 

ZAC  110.70 

ETC 

143.50 

CLP 

-56.66 

PLANE  TOCENTRIC  CCNIC 

C3  18.510 

VHL 

4,302 

OLA  -7.6! 

RAL  3.90 

RAO  6567.7  VEL  11.828 

PTH  2.09 

VHP  4. 

250 

DPA  47.06 

RAP 

16. 33 

ECC 

1 .3046 

LNCH  AZMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

2 LONG 

90.00 

2 

55  22 

1958.11 

-12.63 

25,86  222.83 

115.55 

3 28 

I 

1358.1 

-9.09 

18.97 

90.00 

32 

58  56 

5078.10 

24.22 

224.83  226.14 

74.86 

U 23 

34 

4478.1 

21  .91 

216.93 

100.00 

4 

13  4 

1707.49 

-13.65 

6.92  222.31 

116.85 

4 41 

31 

1107.5 

-9.94 

.09 

100.00 

14 

23  56 

4803.95 

25.31 

204.33  225.80 

73.53 

15  44 

0 

4203.9 

22.81 

196.4  3 

110.00 

5 

12  57 

1519.95 

-16.33 

351.17  220.80 

120.45 

5 38 

17 

920.0 

•12.17 

344 .54 

110.00 

15 

40  32 

4564.25 

28.21 

185.06  224.73 

69.84 

1*  5W 

36 

3964.3 

25.20 

1 77 . 1 7 

DIFFERENTIAL  CORRECTIONS 

MID -COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1264 

TRA 

-.3365 

TC3  .2534 

BAU  .3500 

SGT  529.4  SGR  1275.5  SG3  419.3 

ST  216.2 

SR 

183.1 

SS 

676.4 

ROE  .0958 

RRA 

.3135 

RC3  1.3914 

FAU  ,10886 

RRT  .0708  RRF 

,9553  RTF 

.0706 

CRT  -.9691 

CRS 

.8154 

CST 

-.8689 

FOE-1 .3597 

FRA 

-.7722  FC3-5.0915 

BSP  3939 

SGB  1381.0  R23 

,0133  R13 

.9552 

LSA  719.4 

MSA 

138,5 

SSA 

32.1 

BOE  • 1 586 

BRA 

,4599  BC3  1 .4143 

FSP  -1293 

SCI  1276,3  SG2  527.7  THA  87.91 

ELI  281.2 

EL2 

34  .8 

ALF 

139-89 

1734 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  FE6  15  1969 


HELIOCENTRIC 
RL  M 7. 7B  i 
RP  108.82  i 
RC  80. 65 1 ' 
PLANE  TOCENTR 
C3  18. 515 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential 
TDE  -.1606 
ROE  . 1 688 
FOE-1 .5045 
BOE  .2330 


CONIC 

LAL  .00  LOL  146.14 
LAP  -1 .21  LOP  277 . 34 
CL  -10.47  GP  41  .35 
IC  CONIC 

VHL  4.303  CLA  -9.41 
LNCH  TIME  L-I  TIME 

3 12  33  1900.04 

12  47  4 2 5136.28 

4 29  17  1652.51 

14  13  39  4859.05 

5 27  2 1471 ,68 

15  32  24  4612.64 

CORRECTIONS 

TRA  -.3671  TC3  .0923 
RRA  .3140  RC3  1 .5182 
FRA  -.7302  FC3-5 .1319 
BRA  .4831  BC3  1.5210 


FLIGHT  TIME  102.00 
DISTANCE  287.892 

VL  27.950  GAL  -6.47  A7L  91.61  MCA  131.19  SMA  130.76 

VP  37.739  GAP  -2.07  A7P  88.94  TAL  214.60  TAP  345.79 

7AL  144.29  7AP  69.24  ETS  343.81  7AE  138.10  ETE  73.85 


RAL  4.64 
INJ  LAT 
-10.90 
25.19 
-11.93 
26.31 
-14.65 
29.30 

BAU  .3765 
FAU  .10975 
BSP  4293 
FSP  -1325 


RAO  6567.' 
INJ  LONG 
22.47 
228.82 
3.73 
208.12 
348.44 
188.40 
HIO-i 
SOT 
RRT 
SOB 
SGI 


7 VEL  11.828  PTH  2.09  VHP  4,213 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
223.50  116.29  3 44  13 

227.55  76.63  14  13  18 

222.97  117.61  4 56  49 

227.24  75.28  1$  34  38 

221.40  121.24  5 51  33 

226.24  71.55  16  49  17 


COURSE  EXECUTION  ACCURACY 
545.5  SGR  1391.8  SG3  427.6 
-.2032  RRF  -.9638  RTF  .2096 
1494.9  R23  .0202  R13  .9637 

1397.0  SG2  532.1  THA  95.33 


LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.1* 
RP  108.84  LAP  -1.39  LOP  280.50 
RC  82.981  GL  -12.60  GP  44.01 

PLANETOCENTRIC  CONIC 
C3  18.588  VHL  4.311  OLA  -11.33 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 31  57  1837.54 

90.00  12  35  45  5200.65 

100.00  4 47  35  1593.54 

100.00  14  2 48  4919.88 

110.00  5 42  54  1420.32 

110.00  15  23  59  4665.87 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2090  TRA  -.3989  TC3  - .0877 
ROE  .2502  RRA  .3069  RC3  1.6330 
FOE-1.6363  FRA  -.6629  FC3-5.0627 
BOE  .3260  BRA  .5034  BC3  1 .6354 


FLIGHT  TIME  104.00 
OISTANCE  294.277 

VL  27.962  GAL  -6.42  AZL  91.94  HCA  134.35  SMA  130.85 
VP  37.741  GAP  -1.60  AZP  88.64  TAL  214.60  TAP  348.94 
7AL  143.63  ZAP  73.79  ETS  347.01  7k l 136.09  ETE  80.04 


ARRIVAL  gate  mat  28  1969 


ICC  .17J51  INC  3 .6134  VI  30 . 1 50 
RCA  108.33  APO  153.19  V2  34.824 
7AC  107.87  ETC  144.42  ClP  -61.82 

OPA  40.46  RAP  12.31  ECC  1.3047 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1300.0  -7.28  15.66 

4536.3  23.11  220.77 

1052.5  -8.14  357.00 

4259.1  24.04  200.06 

071.7  -10.40  341.91 

4012.6  26.50  180.34 

ORBIT  DETERMINATION  ACCURACY 

ST  260.4  SR  261.2  SS  738.8 

CRT  -.9830  CRS  .9303  CST  -.0931 

LSA  814.1  MSA  135.0  SSA  29.2 

ELI  367.3  El2  34.0  AlF  134.91 

ARRIVAL  DATE  MAT  30  1 969 


RAL  5.57  i 
INJ  LAT 
-9.00 
26.13 
-10.05 
27.30 
-12.81 
30.39 

BAU  .4064 
FAU  .10870 
BSP  4709 
FSP  -1334 


RAO  6567.8  VEL  11.831  PTH  2.10  VHP  4.218 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


ECC  .17041  INC  1.9402  VI  30.150 
RCA  108.55  APO  153.15  V2  34.816 
ZAC  104.97  ETC  145.59  ClP  -67.17 

OPA  49.75  RAP  8.00  ECC  1.3059 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


18.87 

233.30 

.37 

212.37 

345.59 

192.17 


224.50 

229.31 
223.94 
229.03 

222.31 
228.11 


4 2 34 

14  2 25 

5 14  8 

15  24  48 

6 6 34 

16  41  45 


MID-COURSE  EXECUTION  ACCURACY 
SGT  612.6  SGR  1505.5  SG3  428.5 
RRT  -.4595  RRF  -.9703  RTF  .4674 
SGB  1625.3  R23  .0477  R13  -.9694 

SGI  1535.3  SG2  533.5  THA  102.07 


1237.5  -5.31  12.13 

4600.6  24.31  225.10 

993.5  -6.19  353.71 

4319.9  25.28  204.15 

820.3  -8.50  339.15 

4065.9  27.83  183.90 

ORBIT  DETERMINATION  ACCURACY 

ST  321.7  SR  357.6  SS  799.9 

CRT  -.9796  CRS  .9709  CST  -.9178 

LSA  923.5  MSA  133.0  SSA  26.1 

ELI  478.6  EL2  48.3  ALF  131 .91 


LAUNCH  CATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147,70  LAL  .00  LOL  146.14 

RP  108.86  LAP  -1.56  LOP  283.66 

RC  85.328  GL  -14.95  GP  46.66 

PLANETOCENTRIC  CONIC 
C3  18.752  VHL  4.330  OLA  -13.41 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 54  10  1769.14 

90.00  12  22  38  5273.18 

100.00  5 8 29  1529.33 

100.00  13  51  0 4988.22 

110.00  6 0 58  1364.97 

1 10.00  15  15  0 4725.34 

DIFFERENTIAL  CORRECTIONS 

TDE  -.2740  TRA  -.4293  TC3  -.280 7 

ROE  .3412  RRA  .2918  RC3  1.7302 

FOE-1.7536  FRA  -.5757  FC3-4 .8829 

BOE  .4376  BRA  .5190  BC3  1 .7528 

LAUNCH  OATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  ,00  LOL  146.14 

RP  108.88  LAP  -1.72  LOP  286.83 

RC  87.691  GL  -17.56  GP  49.31 

PLANETOCENTRIC  CONIC 
C3  19.037  VHL  4.363  OLA  -15.67 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 20  2 1692.76 

90.00  12  7 43  5356,67 

100.00  5 32  45  1458.17 

100.00  13  37  4 j 5066.49 

110.00  6 2i  47  1304.55 

110.00  15  5 8 4792.68 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3597  TRA  -.4564  TC3  -.4821 

ROE  .4394  RRA  .2642  RC3  1.7960 

FOE-1.8438  FRA  -.4642  FC3-4.5766 

BOE  .5678  BRA  .5273  0C3  1 .8596 


FLIGHT  TIME  106^00 
DISTANCE  300.634 

VL  27.960  GAL  -6.36  A7L  92.30  HCA  137.50  SMA  130.89 

VP  37.740  GAP  -1.16  AZP  80.30  TAL  214.49  TAP  351.99 

7AL  142.70  ZAP  78.20  ETS  350.53  ZAE  133.74  £TE  86.01 


RAL  6.71 
INJ  LAT 
-6.86 
27.00 
-7.96 
28.22 
-10.80 
31  .46 

BAU  .4394 
FAU  .10577 
BSP  5199 
FSP  -1326 


RAO  6567.8  VEL  11 .838  PTH  2.10  VHP  4.266 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
14.97  225.89  117.54  4 23  39 

238.43  231 .45  81.12  13  50  31 

356.75  225.30  118.91  5 33  58 

217.24  231 .22  79.72  15  14  8 

342.57  223.58  122.63  6 23  43 

196.47  230.41  75.87  16  33  46 


VL  27.970 
VP  37.735 
ZAL  141.46 

RAL  8.09  i 
INJ  LAT 
-4.44 
27.73 
-5.60 
29.04 
-8.56 
32.47 

BAU  .4733 
FAU  .10064 
BSP  5694 
FSP  -1282 


MID-COURSE  EXECUTION  ACCURACY 
SGT  729.0  SGR  1614.5  SG3  4 22.2 
RRT  -.6455  RRF  -.9753  RTF  .6531 
SGB  1771.5  R23  .0692  R13  -.9734 

SGI  1689.7  SG2  532.0  THA  108.10 

FLIGHT  TIME  108.00 

DISTANCE  306.962 

GAL  -6.30  AZL  92.71  HCA  140.66  SMA  130.90 

GAP  -.73  AZP  87.90  TAL  214.27  TAP  354.93 

ZAP  82.36  ETS  354.36  ZAE  131.10  ETE  91.67 

RAO  6567.8  VEL  J1 .850  PTH  2.10  VHP  4.360 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
10.67  227.75  118.00  4 48  15 

244.43  234.06  84.04  13  36  59 

352.79  227.12  119.41  5 57  3 

922.9 1 233.88  82.59  15  2 8 


arrival  date 


ECC  .16948  INC  2,3041  VI  30 . 1 50 
RCA  108.71  APO  153.08  V2  34.810 
ZAC  102.07  ETC  146.98  ClP  -72.66 

OPA  50.94  RAP  3.48  ECC  1.3086 
PO  CST  TIM  INJ  2 LAT  fNJ  2 LONG 
J169.1  -3.12  29 

4673.2  25.49  230.09 

929.3  -4.04  350.15 

4386.2  26,51  208.85 

765.0  '6.42  336.21 

4125.3  29.20  187.99 

ORBIT  DETERMINATION  ACCURACY 

ST  402.7  SR  469.0  SS  860 . 7 

CRT  -.9786  CRS  .9869  CST  -.9391 

LSA  1051.2  MSA  132.3  SSA  22.9 

ELI  614.9  EL2  63.2  AlF  130.55 

ARRIVAL  date  JUN  3 1 96$ 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  007.5  SGR  1708.5  SG3  407.2 
RRT  -.7625  RRF  -.9791  RTF  .7694 
SGB  1925.2  R23  .0070  Rl3  -.9759 

SCI  1850.8  SG2  530.0  THA  113.67 


ECC  .16869  INC  2.7143  Vi  30.150 
RCA  108.82  APO  152.98  V2  34 .804 
ZAC  99.21  ETC  148.55  CLP  -78.24 

OPA  52.03  RAP  350.82  ECC  1.3133 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1092. B -.66  4.03 

4756.7  26.62  235.94 

858.2  -1.64  346.24 

4466.5  27.71  214.36 

704.5  -4.13  333.03 

4192.9  30.57  192.77 

ORBIT  DETERMINATION  ACCURACY 
ST  508.1  SR  580.9  SS  916.0 

CRT  -.9803  CRS  .99 38  CST  -.9556 

LSA  1194.1  MSA  133.2  SSA  19.7 

ELI  774.0  EL2  76.3  AlF  130.70 


1735 


J PL  TM  33-99 


EARTH— VENIJS  TRAJECTORIES  c VOL  4.  1968-69* 


LAUNCH  DATE;  Fee  1 5 1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  313.262 

RL  147.76  LAL  .00  LOL  W6.14  VL  27.966  GAL  -6.22  A7L  93.18  HCA  143.81  SNA  130.88  ECC  .16803  INC  3.1835  VI  30.150 

RP  108.90  LAP  -1.88  LOP  289.99  VP  37.728  GAP  -.32  A7P  87.43  TAL  213.96  TAP  357.76  RCA  108.89  APO  152.87  V2  34.799 

RC  90.065  GL  -20.47  GP  51,96  7AL  139.88  7AP  86.22  ETS  358.48  7AE  128.21  ETE  96.97  7AC  96.44  ETC  150.27  CLP  -83.86 

PLANETOCENTRIC  CONIC 


C3  19.492 

VHL  4.415 

OLA  -18.15 

RAL  9.73 

RAO  6567.8 

VEL  11.869 

PTH  2.11 

VHP  4 . 506 

OPA  53.08 

RAP  354.07 

ECC  1.3208 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  54 

1605.21 

-1.63 

5.77 

230.23 

118.27 

5 17  40 

1005.2 

2.16 

359.15 

90.00 

11  49  55 

5455.38 

28.22 

251.61 

237.19 

87.60 

13  20  51 

4855.4 

27.59 

243.00 

1 00.00 

6 1 28 

1377.55 

-2.89 

348.34 

229.53 

119.77 

6 24  25 

777,6 

1 .10 

341  .62 

100.00 

13  22  3 

5158.27 

29.66 

229.66 

237.10 

86.10 

2 4 48  I 

4558.3 

28.80 

220.96 

no.oo 

6 46  8 

1237.59 

-6.05 

335.76 

227.57 

123.71 

7 6 45 

637.6 

-1.58 

329.53 

iio.oo 

U 53  52 

4870.99 

33.36 

207,39 

236.65 

82.07 

16  J 5 3 

4271 .0 

31  .91 

198.4  7 

DIFFERENTIAL  corrections  mid-course  EXECUTION  ACCURACY  0R8IT  DETERMINA  TICN  ACCURACY 

TOE  -.4694  TRA  -.4763  TC3  -.6803  BAU  .5086  SGT  1074.7  SGR  1792.0  SG3  386.1  ST  639.9  SR  719.6  SS  969.5 

ROE  .5486  RRA  .2260  RC3  1.8293  FAU  .09395  RRT  -.8333  RRF  -.9622  RTF  .8395  CRT  -.9830  CRS  .9971  CST  -.9680 

FOE-1.9138  FRA  -.3431  FC3-4.1729  BSP  6254  SG6  2089.6  R23  .I0p9  R13  -.9778  LSA  1359.7  MSA  135.1  SSA  16.7 

BOE  .7220  BRA  .5272  BC3  1.9517  FSP  -1225  SGI  2022.1  SG2  526.6  THA  118.68  ELI  958.9  EL2  88.2  ALF  131.59 

LAUNCH  DATE  FEB  15  1969  FLIGHT  TI*C  112.00  ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  319.535 


RL  147.78 

LAL  .00 

LOL  146.24 

VL  27.958 

GAL  -6.14 

AH  93.7)  HCA  146.96 

SNA 

13 0.82 

ECC 

.16748 

INC 

3.7290 

VI 

30.1 50 

- 

RP  108.91 

LAP  -2.03 

LOP  293.15 

VP  37.718 

GAP  .07 

AZP  86.87 

TAL  213.55 

TAP 

.50 

RCA 

108. 9J 

APO 

152.73 

V2 

34.795 

~ 

RC  92.449 

GL  -23.73 

GP  54.63 

ZAL  137.91 

ZAP  89.69  ETS  2.90 

ZAE  125.10 

ETE 

101.91 

ZAC 

93.78 

ETC 

15 2.10 

CLP  -89.46 

= 

PLANETOCENTRIC  CCNIC 

: 

C3  20.190 

VHL  4.493 

OLA  -20.89  RAL  11.68 

RAO  6567.8 

VEL  11.898 

PTH  2.21 

VHP 

4.712 

OPA 

54.  JO 

RAP 

349.24 

ECC  1 .3323 

■ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIfC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

90.00 

5 29  3 

1500.81 

1 .74 

359.95 

233.54 

118.27 

5 

54  4 

900.8 

5.51 

353.30 

90.00 

11  27  21 

5576.49 

28.25 

260.46 

240.89 

92.04 

13 

0 17 

4976.5 

28.23 

251  .80 

100.00 

6 36  27 

J283.32 

.31 

343.17 

232.74 

119.89 

6 

57  50 

683.3 

4.28 

336.64 

= 

100.00 

13  2 38 

3269.22 

29.89 

237.90 

240.93 

90.42 

14 

30  27 

4669.2 

29.63 

229.10 

110.00 

7 15  9 

1162.05 

-3.18 

331.80 

230.56 

124.05 

7 

34  31 

562.0 

1 .31 

325.59 

_ 

120.00 

24  40  26 

4963.26 

34.00 

214.52 

240.79 

86.24 

26 

3 9 

4363.3 

33.11 

205.39 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TOE  -.6090  TRA  -.4854  TC3  -.8647  BAU  .5425  SGT  1282.9  SGR  1853.6  SG3  357.9  ST  802.0  SR  854.2  SS  1015.3 

ROE  .6665  RRA  .1720  RC3  1.8143  FAU  .08557  RRT  -.8758  RRF  -.9646  RTF  .8817  CRT  -.9856  CRS  .9987  CST  -.9767 

FOE-1.9532  FRA  -.2089  FC3-3. 6691  BSP  6796  SG6  2254.3  R23  .1132  R13  -.9789  LSA  1544.1  MSA  138.2  SSA  13.9 

BOE  .9028  BRA  .5149  BC3  2.0099  FSP  -1138  SGI  2192.6  SG2  523.5  THA  123.37  CLl  1167.4  EL2  99.3  ALF  133.17 


LAUNCH  OATE  FEB  15  1969  FLIGHT  TIME  114,00  ARRIVAL  DATE  JUN  .9  1969 

HELIOCENTRIC  CONIC  DISTANCE  325.779 

RL  147.78  LAL  .00  LOL  146.14  VL  27.946  GAL  -6.05  A7L  94.37  HCA  150.10  SNA  130.74  ECC  .16703  INC  4,3749  VI  30 . 1 50 

RP  108.92  LAP  -2.18  LOP  296.31  VP  37.706  GAP  ,45  A7P  86.21  TAL  213.05  TAP  3.15  RCA  108.90  APO  152.57  V2  34.791 

RC  94.840  GL  -27.38  GP  57.38  7AL  135.50  7AP  92.71  ETS  7.59  7AE  121.78  ETE  106.52  7AC  91.23  ETC  154.04  ClP  -95.04 

PLANETOCENTRIC  CONIC 


C3  21 .248 

VHL  4,610 

OLA  -23.91 

RAL  14.01 

RAO  6567.9 

VEL  11.943 

PTH  2.13 

VHP  4 . 989 

DPA  55.16 

RAP  344.28 

ECC  1 .3497 

= 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

90.00 

6 19  22 

1366.49 

6.04 

352.42 

238.06 

117.72 

6 42  9 

766.5 

9.71 

345.66 

90.00 

10  55  35 

5735,28 

27.32 

271 .98 

245.11 

97.73 

12  31  11 

5135.3 

28.11 

263.40 

100.00 

7 21  10 

1167.05 

4.24 

336.78 

237.07 

119.62 

7 40  37 

567.0 

8.15 

330.17 

100.00 

12  36  29 

5409.95 

29.36 

248.32 

245.39 

95.88 

14  6 39 

4810.0 

29.87 

239.55 

110.00 

7 50  39 

1074.59 

.16 

327.23 

234.53 

124.18 

8 8 33 

474  .6 

4 .64 

321  .02 

110.00 

14  23  30 

5075.18 

34.16 

223.25 

245.74 

91.40 

15  48  5 

4475.2 

33.97 

214.01 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7858  TRA  -.4785  TC3-1 .0194  0AU  .5755  SGT  1503.5  SGR  1899.7  SC3  325.6  ST  996.4  SR  993.9  SS  1056.0 

ROE  .7980  RRA  .1042  RC3  1.7507  FAU  .07621  RRT  -.9025  RRF  -.9667  RTF  .9089  CRT  -.9879  CRS  .9995  CST  -.9830 

FOE-1.9698  FRA  -.0765  FC3-3.1051  BSP  7372  SG0  2422.6  R23  .1230  R13  -.9799  LSA  1753.8  MSA  14J.6  SSA  II. 4 

80E  1.1199  BRA  .4897  8C3  2.0259  FSP  -1041  SGI  2366.2  SG2  519.7  THA  127.67  ELI  1403.1  EL2  109.4  ALF  135.07 

LAUNCH  DATE  FEB  15  1969  FLIGHT  TIME  116.00  ARRIVAL  DATE  JUN  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  331 .996 

RL  147.78  LAL  .00  LOL  146. J4  VL  27.931  GAL  -5.^4  AZL  95.16  HCA  153.24  SNA  130.63  ECC  .16667  INC  5.1570  VI  30.150 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.692  GAP  .81  A7P  85.39  TAL  212.46  TAP  5.71  RCA  108.85  APO  152.40  V2  34 . 788 

RC  97.236  GL  -31.49  GP  60.25  ZAL  132.61  ZAP  95.23  ETS  12.59  ZAE  118.27  ETE  110.85  ZAC  88.79  ETC  156.11  CLP-100.58 

PLANETOCENTRIC  CONIC 

C3  22.856  VHL  4.781  OLA  -27.26  RAL  16.79  RAO  6567.9  VEL  12.010  PTH  2.14  VHP  5.355  OPA  56.28  RAP  339.09  ECC  1.3762 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  JNJ  2 LAT  INJ  2 LONG 

90.00  7 40  35  1146.45  12.78  339.77  244.85  115.48  7 59  42  546.5  16.11  332.67 

90.00  9 56  37  702 . 59  23.72  311.87  249.19  105.93  10  8 19  102.6  25,68  303.75 

100.00  8 24  51  1003.43  9.6 6 327.65  243.23  118.43  8 41  34  403.4  13.38  320.84 

100.00  1155  2 5608.88  27.12  262.66  250.16  103.09  13  28  31  5008.9  28.65  254.19 

110.00  8 35  57  968.56  4.21  321 .69  239.91  123.95  8 52  6 368.6  8.64  315.40 

110.00  14  025  5216.52  33.38  234,20  251.50  97,83  15  27  21  4616.5  34,10  225.04 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE-1. 0113  TRA  -.4487  TC3-1.1283  BAU  .6045  SGT  1731 .7  SGR  1920.4  SG3  289.3  ST  1226.0  SR  1129.3  SS  1085.9 

ROE  .9415  RRA  .0164  RC3  1 .625J  FAU  .06593  RRT  -.9193  RRF  -.9884  RTF  .9268  CRT  -.9897  CRS  .9998  CST  -.9875 

FDE-I.9572  FRA  .0560  FC5-2.4972  BSP  7908  SOB  2585.9  R23  .1319  R13  -.9807  LSA  1984.0  MSA  145.6  SSA  9.1 

BOE  1.38J7  BRA  .4490  BC3  1 .9784  FSP  -924  SGI  2533.8  SG2  516.5  THA  131.78  ELI  1662.6  ELZ  119.0  ALF  137.37 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  FE6  15  1969 


flight  time  110.00 


ARRIVAL  CATE  JUN  13  1969 


HELIOCENTRIC  CONIC 
RL  14  7.78  LAL  .00  LOL  146.14 
RP  100.94  LAP  -2. 45  LOP  302.63 
RC  99.636  GL  -36.08  GP  63.33 
PLANETOCENTRIC  CONIC 
C3  25.345  VHL  5.034  QlA  -30.92 
LNCH  A7MTH  LNCH  T I ME  L-I  TIME 
77.04  7 10  40  1202.09 

102.96  10  45  20  617.62 

77.04  7 10  40  1282.09 

102.96  10  45  20  617.62 

110.00  9 39  21  . 024.42 

110.00  13  23  50  5411 .33 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3047  TRA  -.3876  TC3-1 .1753 
ROE  1.1021  RRA  -.0903  RC3  1.4405 
FDE-1 .9234  FRA  .1760  FC3-1 .8932 
POE  1.7079  0RA  .3980  0C3  1 .8592 

LAUNCH  CATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 
RP  108.94  LAP  -2.58  LOP  305.00 
RC  102.038  GL  -4J.18  GP  66.70 
PLANETOCENTRIC  CONIC 


VL  27.913  GAL 
VP  37.676  GAP 
ZAL  129.17  ZAP 


CISTANCE  338.185 

-5.03  A7l  96.13  HCA  156.30  SMA  130.49  ECC  .16630  INC  6.1299  VI  30.150 

1.16  A7P  04.30  TAL  211.00  TAP  0.1 7 RCA  100.70  APO  152.20  V2  34.706 

97.10  ETS  17.96  7AE  114.54  ETE  115.05  ZAC  06.40  ETC  150.40  ClP-106.16 


RAL  20.15 
INJ  LAT 
19.77 
19.70 
19.77 
19.70 
9.63 
30.62 

BAU  .6300 
FAU  .05542 
BSP  0402 
FSP  -007 


VL  27.091  GAL 
VP  37.659  GAP 
ZAL  125.15  ZAP 


RAD  6560.0  VEL  12.113  PTH  2.l7  VHP  5.043 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


353.11 

304.09 

353.11 

304.09 

314.05 

240,70 


253.26 

253.27 

253.26 

253.27 
247.55 
257.65 


114.27 

114.26 

114.27 
114.26 
122.96 
105.99 


7 40 
10  55 
7 40 
10  55 
9 53 
14  54 


DPA  57.40  RAP  333.50  ECC  1.4171 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


602.1 

17.6 

682.1 

17.6 

224.4 
4811 .3 


22.08 

22.89 
22.00 
22.09 

13.90 
32.51 


345.61 

296.59 

345.61 

296.59 

307.56 

239.99 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  1967.2  SGR  1921.3  SG3  251.6 
RRT  -.9306  RRF  -.9899  RTF  .9403 
SGB  2749.7  R23  .1379  R13  -.9816 

SGI  2701.7  SG2  511.9  THA  135.73 

flight  time  120.00 

DISTANCE  344.343 

-5.71  AZL  97.38  MCA  159.50  SMA  130.34 

1.50  AZP  83,08  TAL  211.05  TAP  10.55 

98.51  ETS  23.07  ZAE  110.54  ETE  119.35 


ORBIT  DETERMINATION  ACCURACY 


C3  29.319 

VHL  5.415 

OLA  -34.86 

RAL  24 .24 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

60.77 

6 41  23 

1404. 

36 

20.94 

n i .23 

11  55  15 

5775.01 

20.95 

68.77 

6 4 J 23 

1404. 

36 

20.94 

111.23 

11  55  15 

5775.81 

20.95 

68.77 

6 41  23 

1404. 

36 

20.94 

III  .23 

11  55  15 

5775.81 

20.95 

DIFFERENTIAL 

. CORRECTIONS 

TOE-1 .6949 

TRA  -.2776 

TC3-1  . 

1424 

BAU  .6466 

ROE  I .2722 

RRA  -.2247 

RC3  1 , 

,1899 

FAU  .04474 

FOE-1 .8620 

FRA  .2864 

FC3-1 , 

.3211 

BSP  8979 

00 E 2.1192 

BRA  .3571 

BC3  1.6495 

FSP  -600 

LAUNCH  CATE  FEB  15  1969 

heliocentric  CONIC 

RL  147,70 

LAL  .00 

LOL  146.14 

VL  27.867 

RP  108.95 

LAP  -2.70 

LOP  308.96 

VP  37.640 

RC  104.441 

GL  -46.72 

GP 

70.45 

ZAL  120.56 

PLANETOCENTRIC  CONIC 

C3  35.976 

VHL  5 . 998 

OLA  - 

38.95 

RAL  29.26 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

62.05 

6 25  58 

1640 

.25 

21  .25 

117.95 

12  50  39 

5722 

.94 

21 .26 

62.05 

6 25  58 

1640.25 

21  .25 

117.95 

12  50  39 

5722 

.94 

21  .26 

62.05 

6 25  58 

1640.25 

21  .25 

117.95 

12  50  39 

5722 

.94 

21  .26 

RAO  6568.2 
INJ  LONG 
9.26 
272.65 
9.26 
272.65 
9.26 
272.65 


VEL  12.276  PTH  2.21 
INJ  RT  ASC  INJ  AZMTH 


260.90 

260.91 

260.90 

260.91 

260.90 

260.91 


118.53 

118.52 

118.53 

118.52 

118.53 
118.52 


VHP  6.502 
INJ  TIME 
7 6 7 

13  31 
7 6 

13  31 
7 6 


ST 

1493.3 

SR 

1255.6 

SS 

1106.0 

CRT 

-.9912 

CRS 

1 .0000 

CST 

- . 9908 

LSA 

2237.7 

MSA 

140.9 

SSA 

7.2 

ELI 

1946.8 

EL2 

127.3 

alf 

139.99 

ARRIVAL 

DATE 

JUN 

15  1969 

ECC 

.16617 

INC 

7.3805 

VI 

30.150 

RCA 

108.68 

APO 

152.00 

V2 

34 .704 

ZAC 

04.02 

ETC 

161  .11 

CLP- 

-111.90 

OPA 

58.73 

RAP 

327.21 

ECC 

I .4025 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

31 

7 

31 

7 


13  31  31 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2208.0  SGR  1885.9  SG3  212.8 
RRT  -.9377  RRF  -.9910  RTF  .9510 
SGB  2903.8  R23  .1418  R13  -.9828 

SGI  2859.4  SG2  505.8  THA  139.79 

flight  time  122.00 

DISTANCE  35D.467 

-5.57  AZL  99.06  HCA  162.62  SMA  1 
1 .82  AZP  81 .35  TAL  210.22  TAP 
99.19  ETS  30.71  ZAE  106.18  £TE  1 


004.4 

5175.8 
004.4 
5175.0 
804  .4 
5175.0 


24.58 

24.59 

24.58 

24.59 

24.58 

24.59 


1 .95 
265.34 
1 .95 
265.34 
1 .95 
265.34 


ORBIT  DETERMINATION  ACCURACY 


DIFFERENTIAL  CORRECTIONS 


TC3-1 .0233 

BAU 

.6520 

RC3 

.8092 

FAU 

.03450 

FC3  -.0302 

BSP 

9522 

0C3  1 

1.3557 

FSP 

-560 

RAO  6568 
INJ  LONG 
22.06 
268.58 
22.06 
268.58 
22.06 
268.58 
MIO-< 
SGT 
RRT 
SGB 
SGI 


4 VEL  12.544  PTH  2.2 7 VHP  7.422 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

270.49  123.45  6 53  19 

270.50  123.44  14  26  2 

270.49  123.45  6 53  19 

270.50  123.44  14  26  2 

270.49  123.45  6 53  19 

270.50  123.44  14  26  2 

COURSE  EXECUTION  ACCURACY 

2467.6  SGR  1802.4  SG3  1 75 . 3 

-.9424  RRF  -.9913  RTF  .9618 
3055.8  R23  .1400  R1 3 -.9040 

3015.7  SG2  493.3  THA  144.36 


LAUNCH  GATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  108.95  LAP  -2.81  LOP  312.12 

RC  106.844  GL  -52*53  GP  74.69 

PLANETOCENTRIC  CONIC 


56.27 
123.73 
56.27 
123.73 
56.27 
123.73 

DIFFERENTIAL  CORRECTIONS 
TOE-3 .0306  TRA  .2371  TC3  -.8164 
ROE  1.5113  RRA  -.5726  RC3  .5542 
FOE-1.6907  FRA  .4620  FC3  -.4466 
0OE  3.3865  BRA  .6198  BC3  .9867 


VL  27,840  GAL 
VP  37.620  GAP 
ZAL  115.45  ZAP 


VHL 

6. 

,925 

OLA  -42.93 

RAL  35.41 

RAD  6568.8 

VEL  13.012 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

6 

24 

57 

1703.05 

20.00 

33.40 

282.25 

13 

40 

47 

5724.24 

20.09 

267.77 

282.27 

6 

24 

57 

1703.85 

20.00 

33.40 

282.25 

13 

40 

47 

5724.24 

20.09 

267.77 

282.27 

6 

24 

57 

1703.85 

20.00 

33.40 

282.25 

13 

40 

47 

5724.24 

20.09 

267 . 77 

202.27 

FLIGHT  TIME  124.00 
OISTANCE  356.550 

-5.42  AZL  101.44  HCA  165.71  SMA  129.98 

2.12  AZP  78.91  TAL  209.31  TAP  15.02 

99.17  ETS  39.53  ZAE  101.31  ETE  130.93 

PTH  2.37  VHP  8.771 

INJ  AZMTH  INJ  TIME 


128.70 

128.77 
128.70 

120.77 

128.78 
128.77 


6 54  41 
15  16  11 
6 54  41 
15  16  11 
6 54  41 
15  16  11 


ST  1797.1 

SR 

1349.5 

SS 

1109.3 

CRT  -.9923 

CRS 

.9999 

CST 

-.9933 

LSA  2501  .6 

MSA 

151  .7 

SSA 

5.6 

ELI  2243.4 

El2 

134.2 

alf 

143.16 

ARRIVAL 

CATE 

JUN 

17  1969 

ECC  .16601 

INC 

9.0580 

VI 

30. 1 50 

RCA  108.56 

APO 

151.70 

V2 

34.703 

ZAC  81.54 

ETC 

364 . 7l 

CLP- 

-118.52 

OPA  59.94 

RAP 

319.03 

ECC 

1 .5921 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1040.3 

25.49 

15.09 

5122.9 

25.50 

261 .60 

1040.3 

25.49 

15.09 

5122.9 

25.50 

261  .60 

1040.3 

25.49 

15.09 

5122.9 

25.50 

261 .60 

ORBIT  DETERMINATION  ACCURACY 

ST  2130.2 

SR 

1 380 . 9 

SS 

1097.2 

CRT  -.9929 

CRS 

.9990 

CST 

-.9952 

LSA  2767.6 

MSA 

351  .8 

SSA 

4.3 

ELI  2541.6 

El2 

138.2 

alf 

147.22 

ARRIVAL  CATE 

JUN 

19  1969 

; ECC  .16589 

INCH  .4302 

VI 

30.150 

1 RCA  108.42 

APO 

151  .54 

V2 

34 .783 

i ZAC  70.01 

ETC 

1 70 . 34 

CLP 

-127.1 1 

DPA  60.89 

RAP 

310.84 

ECC 

1 .7093 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1103.8 

24  .95 

27.02 

5124.2 

24.97 

261 .31 

1183.8 

24.95 

27.02 

5124.2 

24.97 

261 .31 

1103.0 

24.95 

27.02 

5124.2 

24.97 

261 .31 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6326  SGT  2763.5  SGR  1603.5  SG3  139.6 

FAU  .02474  RRT  -.9425  RRF  -.9885  RTF  .9732 

BSP  9961  SGB  3195.1  R23  .1314  R1 3 -.9876 

FSP  -443  SGI  3160.5  SG2  460.8  THA  150.62 


ORBIT  DETERMINATION  ACCURACY 
ST  2508.9  SR  1265.5  SS  1066.8 

CRT  -.9926  CRS  .9991  CST  -.9968 

L5A  3002.0  MSA  J40.1  SSA  3.2 

ELI  2006.6  El2  137.7  ALF  153.33 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  FEB  15  1969 


FLIGHT  TIME  126.00 


ARRIVAL  DATE  JUN  21  1969 


HELIOCENTRIC  CONIC 

*L  147. 70  LAL  .DO  LOL  H6.14  VL  27.812 

RP  108.9 4 LAP  -2.91  LOP  315.29  VP  37.600 

RC  109.246  GL  '58.20  OP  79.37  7AL  109.94 

PLANETOC6NTRIC  CONIC 

C3  71.975  VHL  8.484  OLA  '46.27  PAL  42.82 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
51.74  6.37  6 1928.47  16.77 

128.26  14  27  44  5777.50  16.78 

51  .74  6 37  6 1928.47  16.77 

128.26  14  27  44  5777.50  16.78 

51  .74  6 37  6 1928.47  16.77 

128.26  14  27  44  5777.50  16.78 

differential  corrections 

TOE-4.2693  TRA  .8623  T03  -.5401  BAU  .5640 

ROE  1.1300  RRA  -.6889  RC3  .2277  FAU  .01573 

FOE-1 .6031  FRA  .5430  FC3  -.1892  BSP  10406 

BOE  4.4163  BRA  1.1037  0C3  .5862  FSP  -342 


DISTANCE  362.575 


GAL  -5.26 

AZL 

105.09 

HCA  168.77 

SMA 

123 

1.78 

ECC 

.16578 

INC) 

15.0907 

VI 

30.150 

GAP  2.4] 

AZP 

75.19 

TAL  208.31 

TAP 

17 

.07 

RCA 

108 

.26 

APO 

151 .29 

V2 

34.704 

ZAP  98.42 

ETS 

53.62 

ZAE  95.63 

ETE 

142 

.77 

ZAC 

75 

.54 

ETC 

181  .44 

CLP 

-142.54 

RAO  6569.4 

VEL 

13.904 

PTH  2.54 

VHP 

10. 

900 

DPA 

61 

.11 

RAP 

299.68 

ECC 

2.1845 

INJ  LONG 

INJ 

RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST 

TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.62 

296,05 

133.78 

7 

9 

15 

1328 

.5 

22.20 

37.01 

269.50 

296.07 

133.78 

16 

4 

1 

5177 

. 5 

22.22 

263.76 

43.62 

296.05 

133.78 

7 

9 

15 

1328 

.5 

22.20 

37.81 

269.58 

296.07 

133.78 

16 

4 

1 

5177 

.5 

22.22 

263.76 

43.62 

296.05 

133.78 

7 

9 

15 

1328 

.5 

22.20 

37.83 

269.58 

296.07 

133.78 

16 

4 

1 

5177 

.5 

22.22 

263.76 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3140.6  SCR  1088.4  SG3  107.8 
RRT  -.9132  RRF  -.9627  RTF  .9858 
SOB  3323.8  R23  .1124  R13  -.9913 

SGI  3296.9  SG2  422,5  THA  162.14 


ORBIT  OETERMINA 
ST  2894.5  SR 
CRT  -.9854  CRS 
LSA  3169.3  MSA 
ELI  2997.4  Et2 


TION  ACCURACY 
789.5  SS  1030.6 
.9936  CST  -.9983 
137.7  SSA  2.3 
129.9  ALF  164.93 


LAUNCH  OATE  FEB  15  1969 


flight  time  128.00 


ARRIVAL  cate  JUN  23  1969 


HELIOCENTRIC  CONIC 

RL  147.78  LAL  .00  La  146. J4  VL  27.781  GAL 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.578  GAP 

RC  111.645  Gl  -62.74  GP  83.01  ZAL  104.28  ZAP 

plane tocentric  CONIC 


DISTANCE  368.500 

-5.07  AZL  111.38  MCA.  171.75  SMA  129.56  ECC  .16560  INC21.3818  VI  30.150 

2.66  AZP  68.82  TAL  207,17  TAP  18.92  RCA  108.10  APO  151.02  V2  34.785 

96,96  ETS  84.77  7AE  88.49  ETE  171.71  7AC  1\.\2  ETC  210.08  ClP  174.42 


C3  128.80 3 

VHL 

11 .349 

OLA  -47.97 

RAL  51.17  RAO  657D.4  VEL  15,^16  PTH  2.80 

VHP  14, 

.638 

OPA 

i 59.61 

RAP 

286.05 

ECC 

3 . 1 1 98 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.52 

7 

2 35 

2073.66 

11.07 

51.57 

310.99 

136.98 

7 37 

9 

1473.7 

16.86 

46.29 

130.40 

15 

8 53 

5883.41 

11  .09 

273.76 

31 1 .01 

136.98 

16  46 

57 

5283.4 

16.07 

268 .40 

- 

49.52 

7 

2 35 

2073.66 

11.07 

51.57 

310.99 

136.98 

7 37 

9 

1473.7 

16.86 

46.29 

= 

130.48 

15 

8 53 

5883.41 

11.09 

273.76 

31  ] .01 

136.98 

16  46 

57 

5283.4 

16.87 

260 .40 

- 

49.52 

7 

2 35 

2073.66 

11.07 

51.57 

310.99 

136.98 

7 37 

9 

1473.7 

16.86 

46.29 

130.48 

15 

8 53 

5883.41 

11.09 

273.76 

311 .01 

136.90 

16  46 

57 

5283.4 

16.87 

268 .40 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-5.7203 

TRA 

2.0548 

TC3  -.2121 

BAU  .3653 

SGT 

3312.5  SGR 

880.2  SG3 

81.5 

ST 

2925.2 

SR 

880.0 

SS 

1020.6 

ROE-1 .7430 

RRA 

-.0243  RC3  -.0036 

FAU  .00674 

RRT 

.8632  RRF 

.8309  RTF  . 

9969 

CRT 

.9863 

CRS 

J .9814 

CST 

-.9996 

FOE-1 .5707 

FRA 

.6623  FC3  -.0453 

BSP  10760 

SGB 

3427.4  R23 

-.0884  R13  . 

- 9948 

LSA 

3217.4 

MSA 

3 44  .7 

SSA 

1 .8 

BOE  5 .9802 

BRA 

2.0550 

BC3  .2121 

FSP  -258 

SGJ 

3400.0  SG2 

432.9  THA  13.14 

ELI 

3051  .5 

EL2 

139.3 

ALF 

36.56 

LAUNCH  DATE  FEB  15  1 969 


flight  time  130.00 


ARRIVAL  CATE  JUN  25  1969 


HELIOCENTRIC  CONK 

RL  147.78  LAL  .00  L<X  U6.14  VL  27.749  GAL 

RP  108.93  LAP  -3,08  LOP  321 .61  VP  37.556  GAP 

RC  114,042  GL  -63.46  CP  77.86  7AL  98.85  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  374.192 

-4.83  A7L  124.31  HCA  174,53  SMA  129.33  ECC  .16516  INC34.3M5  VI  30.150c, 

2.84  AZP  55.81  TAL  205.80  TAP  20.33  RCA  107.97  APO  150.69  V2  34.787 

94,90  ETS  140.72  7AE  77.99  ETE  225.53  ZAC  63.83  ETC  264 . 78  CLP  113.95 


C3  303.581 

VHL  17.424 

Ola  -45.75 

RAL  58.00 

RAD  6571 .7 

VEL  20,613 

PTH  3.17 

VHP  22.343 

DPA  54.01 

RAP  270.39 

ECC  5.9962 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.44 

7 43  26 

2183  .08 

4.22 

54,56 

324.67 

135.59 

8 19  47 

1581  .1 

9.90 

49.30 

127.56 

15  28  57 

755.15 

4.23 

303.84 

324,69 

135.59 

15  41  32 

155.2 

9.91 

298 . 58 

52.44 

7 43  26 

2181 .08 

4.22 

54.56 

324.67 

135.59 

0 19  47 

1581 .1 

9.90 

49.30 

127.56 

15  28  57 

755.15 

4.23 

303.84 

324^9 

135.59 

15  41  32 

155.2 

9.91 

298 . 58 

52.44 

7 43  26 

2161  .08 

4.22 

54.56 

324.67 

135.59 

8 19  47 

1581.2 

9.90 

49.30 

127.56 

15  28  57 

755.15 

4.23 

303.04 

324.69 

135.59 

15  4J  32 

155.2 

9.91 

298.58 

differential  corrections 

TOE-1.3384  TRA  2.2900  TC3  -.0074  BAU  .3523 
ROE-8.5349  RRA  3.4434  RC3  .0865  FAU- .00630 
FDE-1,7294  FRA  .9478  FC3  .0180  BSP  10837 
80E  8.6392  BRA  4.1354  BC3  .0868  FSP  -200 

LAUNCH  DATE  FEB  1 5 1 969 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1165.7  SGR  5255.9  SG3  62.7 

RRT  ,7848  RRF  .9901  RTF  .8635 

SGB  3458.3  R23  -.0798  R13  .9967 

SGI  3387.9  SG2  694.4  THA  73.60 

FLIGHT  TIME  132.00 


ORB  I T OE TERM I NA  TION  A CCURA C V 
ST  546.4  SR  28*8.8  SS  1127.9 

CRT  .8950  CRS  -.9982  CST  -.9200 

LSA  3102.4  MSA  244.9  SSA  .8 

ELI  2890.5  EL 2 240.2  ALF  60.19 

ARRIVAL  DATE  JUN  27  1969 


HELIOCENTRIC  CONIC 
RL  147.78  LAL  ,00  La  146. 14 

RP  108.93  LAP  -3.16  LOP  324.78 

RC  116.435  Gl  -52.63  GP  59.10 

PLANETOCENTRIC  CONIC 
C31020.247  VHL  31.941 
LNCH  A7MTH  LNCH  TIME 


71.92 
108.08 
7 1.92 
108.08 
110.00 
110.00 


9 28  53 
14  4 38 

9 28  53 

14  4 38 

13  14  7 

15  18  35 


OLA  -33.19 
L-I  TIME 
2001.92 
1121.68 
2001.92 
1121 .68 
1276.86 
894.75 


DIFFERENTIAL  CORRECTIONS 
TOE  4.3115  TRA  .5367  TC3  -.0616 
RO-11.4234  RRA  8.6435  RC3  .2001 
FOE-2.2495  FRA  1.8289  FC3  .0391 
B0E12.2100  BRA  0.6602  0C3  .2093 


VL  27,715 
VP  37.534 
ZAL  94.45 

RAL  61 .45 
INJ  LAT 
-.27 
-.25 
-.27 
-.25 
-7.53 
7.00 

BAU  2.8552 
FAU- .0461 4 
BSP  9528 
FSP  -166 


DISTANCE  379.085 

GAL  -4.42  AZL  156.73  HCA  176.56  SMA  129.10  ECC  .16357  INC66.7254  VI  30,150 

GAP  2,01  AZP  23,31  TAL  203.60  TAP  20.25  RCA  107.98  APO  15 0.21  V2  34.7 90 

ZAP  92.68  ETS  169.01  ZAC  58.24  ETE  251.22  ZAC  48.64  ETC  297.07  CLP  95,23 

RAD  6573,0  VEL  33.787  PTH  3.50  VHP  40.492  OPA  37.73  RAP  254.84  ECC17.7907 


INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

36.05 

331.85 

123.19 

10  2 

15 

1401  .9 

4.10 

29.76 

330.61 

331 .86 

123.19 

14  23 

20 

521  .7 

4.12 

324.33 

36.05 

331  .85 

123.19 

10  2 

J 5 

1401  .9 

4.10 

29.76 

330,61 

331 .86 

123.19 

14  23 

20 

521.7 

4.12 

324.33 

337.84 

327.07 

12 3.44 

13  35 

23 

676.9 

-3.08 

331  .58 

317.80 

336.64 

123.54 

15  33 

30 

294.7 

11.36 

3 11  .43 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

875.3  SGR  3043.8  SG3 

53.2 

ST  774.3 

SR 

2123.5 

SS 

1470.5 

RRT 

-.7036  RRF 

.9994  RTF  - 

.6784 

CRT  -.9525 

CRS 

-.9998 

CST 

.9467 

SGB 

3167.2  R23 

-.0760  R13 

.9971 

LSA  2686.5 

MSA 

232.0 

SSA 

.4 

SGI 

3108.1  SG2 

609.2  THA  101.90 

ELI  2249.3 

EL2 

222.6 

ALF 

109.35 

1738 


I1!!  II  1111 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  FEB  15  1969  FLIGHT  TIME  134.00  ARRIVAL  DATE  JUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  369.316 

RL  147.78  LAL  .00  LOL  146.14  VL  27.679  GAL  -5.06  A7L  29.26  MCA  183.69  SMA  126.65  ECC  .17104  INC60.7J76  VJ  30.150 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.511  GAP  4.23  A7P  150.67  TAL  206.11  TAP  29.60  RCA  106.81  APO  150.89  V2  34.794 

RC  110.023  GL  54.91  GP  -63.46  7AL  95.46  7AP  94 . 51  ETS  181  . 73  7AE  66.15  ETE  100.69  7AC  78.83  ETC  65.58  ClP  100.14 

PLANETOCENTRIC  conic 

C3  863.750  VHL  29.3 90  OLA  66.48  RAL  8.32  RAO  6572.9  VEL  31  .385  PTH  3.47  VHP  36.062  OPA  -77.39  RAP  183.99  ECC15.2I51 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  JNJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

26.96  15  759  5062.12  -.07  244.71  270.31  23.52  16  32  21  4462.1  -7.40  241.92 

153.04  1 21  38  3333.48  -.06  99.07  270.29  23.52  2 17  12  2733.5  -7.39  96.28 

26.96  15  7 59  5062.12  -.07  244.71  278.31  23.52  16  32  21  4462.1  -7.40  241.92 

153.04  1 21  38  3333.48  -.06  99.07  270.29  23.52  2 17  12  2733.5  -7.39  96.26 

26.96  15  7 59  5062.12  -.07  244.71  270.31  23.52  16  32  21  4462.1  -7.40  241  .92 

153.04  1 21  38  3333.40  -.06  99.07  270.29  23.52  2 17  12  2733.5  -7.39  96.28 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 

TDE-2.5500  TRA  1.7749  TC3  -.0861  BAU  2.5130  SGT  1120.2  SGR  3227.7  SG3  55.0  ST  561.3  SR  2605.3  SS  1741.4 

RO-14.2822  RRA  2.3208  RC3  -.1999  FAU-. 03718  RRT  .0191  RRF  -.9998  RTF  -.8112  CRT  .9357  CRS  1.0000  CST  .9347 

FOE  2.8464  FRA  -.4510  FC3  .0373  BSP  J0550  SG0  34  1 6.5  R23  -.0674  RJ 3 -.9976  LSA  3343.4  MSA  196.1  SSA  1.1 

BOE 1 4 . 5080  BRA  2.9217  0C3  .2176  FSP  -179  SGI  3360.3  SG2  617.2  THA  73.56  ELI  2854.2  EL2  194.7  ALF  79.35 

LAUNCH  DATE  FEB  15  1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  394.419 

RL  147.78  LAL  .00  LOL  146.14  VL  27.643  CAL  -4.70  A7L  56.59  HCA  185.95  SMA  128.60  ECC  .16976  INC33.4086  VI  30.150 

RP  108.90  LAP  -3.27  LOP  331.11  VP  37.488  GAP  4.25  A7P  123.27  TAL  204.18  TAP  30.13  RCA  106.77  APO  150.43  V2  34.798 

RC  121.206  GL  63.35  GP  -77.85  ZAL  98.85  ZAP  98.03  ETS  204 ,88  ZAE  83.68  ETE  123.34  ZAC  92.61  ETC  90.73  CLP  131.58 

PUANETOCENTRIC  CONIC 

C3  288.046  VHL  16.972  OLA  67.68  RAL  342.65  RAO  6571.7  VEL  20.233  PTH  3.15  VHP  20.474  OPA  -77.59  RAP  92.69  ECC  5.7405 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

25.56 

13  22  26 

4974.62 

-5.86 

243.40 

250.24 

22.44 

14  45  21 

4374.6 

-13.24 

240.77 

154.44 

23  38  26 

3236.97 

-5.85 

96.30 

250.23 

22.44 

24  32  23 

2637.0 

-13.23 

93.59 

25.56 

13  22  26 

4974.62 

-5.86 

243.48 

250.24 

22.44 

14  45  21 

4374.6 

-13.24 

240-77 

154.44 

23  38  26 

3236.97 

-5.85 

96.30 

250.23 

22.44 

24  32  23 

2637.0 

-13.23 

93.59 

25.56 

13  22  26 

4974.62 

-5.86 

243.48 

250.24 

22.44 

14  45  21 

4374.6 

-13.24 

240.77 

154.44 

23  38  26 

3236.97 

-5.85 

96.30 

250.23 

22.44 

24  32  23 

2637.0 

-13.23 

93.59 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.4945  TRA  .1033  TC3  -.0179  BAU  .3592  SGT  849.3  SGR  3705.3  SG3  68.3  ST  842.6  SR  2290.5  SS  970.1 

ROE-6.2253  RRA  3.4151  RC3  -.0915  FAU-. 00221  RRT  -.4670  RRF  -.9924  RTF  .5670  CRT  -.9040  CRS  .9970  CST  -.9342 

FOE  1.5356  FRA  -.6702  F C3  .0067  BSP  11917  SGB  3801 .4  R23  -.0941  R13  -.9947  LSA  2603.9  MSA  342.4  SSA  1.6 

BOE  6.7065  BRA  3.4166  BC3  .0933  FSP  -222  SGI  3727.5  SG2  746.2  THA  96.38  ELI  2416.6  EL2  341.4  ALF  108.70 


LAUNCH  OATE  FEB  15  1969  FLIGHT  TIME  138.00  ARRIVAL  DATE  JUL  3 1969 

HELIOCENTRIC  CONIC  OISTANCE  400.107 

RL  147.70  LAL  .00  LOL  146. 14  VL  27.605  GAL  -4.44  AZL  67.74  HCA  188.79  SMA  128.34  ECC  .16968  INC22.2590  VI  30.150 

108.89  LAP  -3.32  LOP  334.28  VP  37.465  GAP  4.43  A7P  112.02  TAL  202.69  TAP  31.40  RCA  106.56  APO  150.11  V2  34.803 

RC  123.581  GL  63.08  GP  -77.60  ZAL  102.25  ZAP  102.40  ETS  265.40  ZAE  93.50  ETE  183.38  ZAC  99.49  ETC  151.89  ClP  179.93 

PLANETOCENTRIC  CONIC 

C3  136.706  VHL  11.692  OLA  64.58  RAL  338.34  RAO  6570.5  VEL  16.064  PTH  2.83  VHP  13.899  OPA  -69.65  RAP  66.83  ECC  3.2498 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

29.19  13  13  27  4846.40  -12.82  238.16  242.14  26.12  M 34  14  4246.5  -19.98  234.84 

150.81  23  13  1 3133.34  -12.82  95.00  242.12  26.12  24  5 15  2533.3  -19.97  91.68 

29.19  13  13  27  4846.48  -12.82  238.16  242.14  26.12  14  34  14  4246.5  -19.98  234.84 

150.81  23  13  1 3133.34  -12.82  95.00  242.12  26.12  24  5 15  2533.3  -19.97  91.68 

29.19  13  1327  4846.48  -12.82  238.16  242.14  26.12  14  34  14  4246.5  -19.98  234.84 

150.81  23  13  1 3133.34  -12.82  95.00  242.12  26.12  24  5 15  2533.3  -19.97  91.68 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  4.0083  TRA-2 .6612  TC3  -.1681  BAU  .3135  SGT  3638.7  SGR  1558.5  SG3  89.5  ST  2165.4  SR  574.2  SS  708.5 

ROE  -.7148  RRA  1 .3285  RC3  .0344  FAU  .01201  RRT  -.9392  RRF  -.9103  RTF  .9959  CRT  -.8869  CRS  .0623  CST  -.9987 

FOE  1.2425  FRA  -.7177  FC3  - .0760  BSP  12446  SGB  3958.5  R23  -.1242  R13  -.9908  LSA  2360.1  MSA  264.6  SSA  1.9 

BOE  4.0715  BRA  2.9744  8C3  .1715  FSP  -292  SGI  3927.3  SG2  495.7  THA  157.71  ELI  2225.3  EL2  258 . 1 ALF  166.58 

LAUNCH  OATE  FEB  15  1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  405.955 

RL  147.70  LAL  .00  L<X  146.14  VL  27.566  GAL  -4.20  AZL  73.37  HCA  191.79  SMA  128.07  ECC  .17000  INC16.6256  VJ  30.150 

RP  100.87  LAP  -3.35  LOP  337.45  VP  37.441  GAP  4.65  AZP  106.29  TAL  201.30  TAP  33.10  RCA  106.30  APO  149.85  V2  34 .608 

RC  125.940  GL  60.35  GP  -7j .03  ZAL  105.13  ZAP  107.10  ETS  292.77  ZAE  100.46  ETE  209.71  ZAC  103.97  ETC  179.30  ClP-160.58 

PLANETOCENTRIC  CONIC 

C3  81.930  VHL  9.051  OLA  61.44  RAL  340.59  RAO  6569.6  VEL  14.258  PTH  2.60  VHP  10.671  OPA  -62.66  RAP  56.11  ECC  2.3484 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

32.89  13  31  16  4724.73  -18.79  231.99  239.93  30.33  14  50,  0 4124.7  -25.63  227.94 

147.11  23  13  9 3041.16  -18.78  93.14  239.91  30.33  24  3 50  2441  .2  -25.63  89.09 

32.89  13  31  16  4724.73  -18.79  231.99  239.93  30.33  14  50  0 4124.7  -25.63  227.94 

147.11  23  13  9 3041.16  -18.78  93.  M 239.91  30.33  24  3 50  2441 .2  -25.63  89.09 

32.69  1331  16  4724.73  -18.79  231.99  239.93  30.33  1450  0 4124.7  -25.63  227.94 

147.11  23  13  9 3041.16  -18.78  93.  14  239.91  30.33  24  3 50  2441.2  -25.63  89.09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TICN  ACCURACY 

TOE  3.0621  TRA-2. 5791  TC3  -.5049  BAU  .5590  SGT  4031.6  SGR  519.8  SG3  116.0  ST  2192-5  SR  498.9  SS  703.3 

ROE  .7876  RRA  -.0447  RC3  -.0743  FAU  .02224  RRT  .6162  RRF  .7343  RTF  .9841  CRT  .9002  CRS  -.9481  CST  -.9919 

FOE  1.2563  FRA  -.7516  FC3  -.2350  BSP  12799  SGB  4065.0  R23  -1544  R13  .9854  LSA  2370.2  MSA  227.1  SSA  2.5 

BOE  3.1617  BRA  2.5795  BC3  .5103  FSP  -382  SGI  4044.5  SG2  408.0  THA  4.59  ELI  2238.5  El2  232.8  ALF  11.68 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  15  1969 


FLIGHT  TIME  U2.00 


ARRIVAL  CATE  JUL  7 1969 


HELIOCENTRIC  CONIC 


RL 

147.78 

lal 

.00 

La 

146.14 

VL 

RP 

108.85 

LAP 

-3.38 

LOP 

340.63 

VP 

RC 

128.306 

GL 

57.01 

GP 

-65.60 

7AL 

PLANETOCENTRIC  conic 

C3 

56.493 

VHL 

7.516 

OLA 

58.61 

RAL 

DISTANCE  41J  .857 

27.527  OAL  -3.96  AZL  76.73  HCA  194.87  SMA  127.81  ECC  .17053  INC13.2726  VI  30 . 1 50 

37.418  GAP  4.88  A7P  102.84  TAL  199.94  TAP  34.81  RCA  106.01  APO  149.60  V2  34.815 

107.39  ZAP  111.87  ETS  300.97  ZA£  105.95  ETE  216.31  7AC  107.42  ETC  187.09  CLP-154.36 

RAD  6569.0  VEL  13.336  PTH  2.44  VHP  8.862  DPA  -56.31  RAP  49.86  ECC  1.9297 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

36.28 

13  55  8 

4620.70 

-23.23 

225.77 

239.26 

34.53 

15 

12  9 

4020.7 

-29.73 

220.98 

143.72 

23  19  54 

2968.66 

-23.22 

91.08 

239.24 

34.53 

24 

9 23 

2368.7 

-29.72 

86.28 

36.28 

13  55  8 

4620.70 

-23.23 

225.77 

239.26 

34.53 

15 

12  9 

4020.7 

-29.73 

220.98 

143.72 

23  19  54 

2968.66 

-23.22 

91.08 

239.24 

34.53 

24 

9 23 

2368.7 

-29.72 

86.28 

36.28 

13  55  8 

4620.70 

-23.23 

225.77 

239.26 

34.53 

15 

12  9 

4020.7 

-29.73 

220.98 

143.72 

23  19  54 

2988.66 

-23.22 

91 .08 

239.24 

34.53 

24 

9 23 

2368.7 

-29.72 

86.28 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5400  TRA-2.I 
ROE  .9383  RRA  -,j 
FDE  1.3245  FRA  -.1 
BOE  2.7078  BRA  2,2891  BC3 


MID-COURSE  EXECUTION  ACCURACY  4 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.8848 

BAU 

.6875 

SOT 

4069.1 

SGR 

893.7 

SG3 

145.1 

ST 

21 78 . 1 

SR 

726.8 

SS 

815.6 

RC3 

-.2135 

FAU 

.03147 

RRT 

.8902  RRF 

.9590  RTF 

.9763 

CRT 

.9561 

CRS 

-.9894 

CST 

-.9885 

FC3 

-.4822 

BSP 

13335 

see 

4166.1 

R23 

.1766 

R13 

.9799 

L5A 

2426.5 

MSA 

223.7 

SSA 

3.1 

BC3 

.9102 

FSP 

-491 

SGI 

4146.9 

SG2 

399.4 

THA 

11.17 

ELI 

2287.2 

EL2 

202.8 

ALF 

17.84 

LAUNCH  DATE  FEB  15  1969 


FLIGHT  TIME  144,00 


ARRIVAL  OATE  JUL  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  417.794 


RL  147.78 

LAL 

.00 

La  146.14 

VL  27.487 

CAL  -3.72 

AZL  76.95  HCA 

J 97.97  SMA 

127.53 

ECC  .17118 

INCH. 0510 

VI  30.150 

RP  108.83 

LAP 

-3.39 

LOP  343.80 

VP  37.395 

GAP  5.12 

ATP  100.52  TAL 

198.56 

TAP 

36,53 

RCA  105.70 

APO  149.37 

V2  34.821 

RC  130.653  GL  53.67 
PLANETOCENTRIC  CONIC 

GP  -59.74 

ZAL  109.04 

ZAP  116.51 

ETS  304.40  TAE 

110.47 

ETE  217.62 

TAC  110.33 

ETC  189.75 

CLP-152.34 

C3  42,591 

VHL 

6.526 

OLA  56.12  RAL  348.57 

RAO  6568.6 

VEL  12.605  PTH 

2.33 

VHP 

7.762  DPA  -50.45 

RAP  45.85 

ECC  1.7009 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7HTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

39.29 

14 

19  42 

4534.28 

-26.35 

219.88 

239.16 

38.47 

15 

35  17 

3934.3 

-32.49 

214  .40 

- 

140.71 

23 

28  25 

2914,16 

-26.34 

89.08 

239.15 

38.46 

24 

16  59 

2314.2 

-32.48 

83.61 

_ 

39.29 

14 

19  42 

4534.28 

-26.35 

219.88 

239.16 

38.47 

15 

35  17 

3934.3 

-32.49 

214.40 

I 

U0.71 

23 

28  25 

2914.16 

-26.34 

89.08 

239.15 

38.46 

24 

16  59 

2314.2 

-32.48 

83.61 

39.29 

14 

19  42 

4534.28 

-26.35 

219.88 

239.16 

38.47 

15 

35  17 

3934.3 

-32.49 

214.40 

= 

140.71 

23 

28  23 

2914.16 

-26.34 

89.08 

239.15 

38.46 

24 

16  59 

2314.2 

-32.48 

83.61 

| 

DIFFERENTIAL  CORRECTIONS 
TDE  2.4038  TRA-1.9070  TC3-J.1781 

ROE  .9385  RRA  -.2363  RC3  -.2651 

FOE  1.4863  FRA  -.6563  FC3  -.7063 

BOE  2.5805  BRA  1.9215  BC3  1 .2076 


LAUNCH  DATE  FEB  15  1969 


MID-COURSE  EXECUTION  ACCURACY 
0AU  .6876  SGT  3979.7  SCR 

FAU  .03475  RRT  .8796  RRF 

BSP  10315  SCe  4095.7  R23 

FSP  -382  SGI  4070.9  SG2 


ORBIT  DETERMINATION  ACCURACY 


968.0 

SG3 

164.4 

ST 

2295.1  SR 

831.5 

SS. 

899.7 

= 

.9657 

RTF 

.9608 

CRT 

.9641  CRS 

-.9951 

CST 

-.9856 

r 

.2304 

R13 

.9665 

LSA 

2590.6  MSA 

239.4 

SSA 

3.8 

450.2 

THA 

12.23 

ELI 

2432.2  EL2 

208.5 

ALF 

19.40 

- 

146.00 

ARRIVAL 

DATE 

JUL 

11  196 9 

heliocentric  conic 


OISTANCE  423.710 


RL  147,78 

LAL  .00 

La  146.14 

VL  27.446 

GAL  -3.48 

ATL  80.53 

HCA 

201  *10 

SMA 

127.26 

ECC  .17201 

INC  9.4669 

VI  30.150 

RP  108.80 

LAP  -3.39 

LOP  346.97 

VP  37.372 

GAP  5.36 

A7P  98.84 

TAL 

197.19 

TAP 

38.29 

RCA  105.37 

APO  149.15 

V2  34.829 

= 

RC  132.989 

GL  50.48 

GP  -54.36 

TAL  110.14 

7AP  120.95 

ETS  306.23 

7AE 

114.19 

ETE 

216.98 

ZAC  112.90 

ETC  190.56 

CLP-151  .97 

- 

PLANETOCENTRIC  CONIC 

C3  34,117 

VHL  5.84J 

OLA  53.92 

RAL  352.66 

RAD  6568.3 

V$L  12.469 

PTH 

2_.26 

VHP 

7,064 

DPA  -45.04 

RAP  43.20 

ECC  1.5615 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

41  .98 

14  43  37 

4462.20 

-28.46 

214.43 

239.41 

42.05 

15 

57  59 

3862.2 

-34.25 

208 . 38 

- 

138.02 

23  37  7 

2874.19 

-28.45 

87.31 

239.40 

42.05 

24 

25  1 

2274.2 

-34,24 

81  .26 

- 

41  .98 

14  43  37 

4462.20 

-28.46 

214,43 

239.41 

42.05 

15 

57  59 

3862.2 

-34.25 

208 . 38 

1 38 .02 

23  37  7 

2874.19 

-28.45 

87.31 

239,40 

42.05 

24 

25  J 

2274.2 

-34 .24 

81  .26 

41  .98 

14  43  37 

4462.20 

-28.46 

214,43 

239.41 

42.05 

15 

57  59 

3862.2 

-34.25 

208.38 

138.02 

23  37  7 

2874.19 

-28.45 

87.31 

239.40 

42.05 

24 

25  I 

2274.2 

-34 .24 

81  .26 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.1316 

TRA-J .8215 

TC3-1 .7065 

BAU 

.7999 

SGT  4189.5  SGR 

1007.1 

SG3 

196.0 

ST 

2281.2 

SR 

790.8 

SS 

890.9 

ROE 

.7954 

RRA  -.2565 

RC3  -.4042 

FAU 

.04513 

RRT  .9170  RRF 

.9776  RTF 

.9630 

CRT 

.9694 

CRS 

-.9969 

CST 

-.9856 

FOE 

1 .4446 

FRA  -.6965 

FC3-1.1452 

BSP 

13331 

SG6  4308.8  R23 

.21 75 

R13 

.9676 

LSA.  7564. 2 

MSA 

219.4 

SSA 

4 .8 

BOE 

2.2752 

BRA  1.8394 

BC3  1.7537 

FSP 

-637 

SGI  4290,9  SG2 

392.3 

THA 

12.54 

ELI 

2407.4 

£L2 

183.9 

ALF 

18.69 

JNCH 

DATE  FEB  15  1969 

flight  tj*c_ 

148.00 

ARRIVAL 

date 

JUL 

13  1969 

HELIOCENTRIC  CONIC  OISTANCE  429.636 


RL  147,79 

LAL 

.00 

ta  146.14 

VL  27.405 

GAL  -3.23 

A7L  81.72 

HCA  204.23 

SMA 

126.98 

ECC  .17294 

INC 

8.2757 

VI 

30.150 

RP  108.78 

LAP 

-3.39 

LOP  350.15 

VP  37.349  GAP  5.61 

ATP  97,56 

TAL  195.79 

TAP 

40.02  RCA  105.02 

APO 

148.94 

V2 

34.837 

RC  135.313 

GL 

47.52 

GP  -49.53 

7Al  110.72 

ZAP  125.09 

ETS  307.46 

7AE  117.24 

ETE 

215.51 

ZAC  115.26 

ETC 

190.62 

CLP 

-152.34 

PLANETOCENTRIC  CONIC 

C3  28.514 

VHL 

5.340 

OLA  52,02  RAL  356.65 

RAO  6560,1 

VEL  12.243 

PTH  2.20 

VHP 

6, 

.611 

DPA  -40.06 

RAP 

41 .50 

ECC 

1 .4693 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

44.34 

15 

6 32 

4401 .56 

-29.88 

209.54 

240.01 

45.21 

16 

19 

53 

3801 .6 

35.34 

203.01 

135.66 

23 

46  0 

2844 ,68 

-29.87 

85,81 

240.00 

45.20 

24 

33 

25 

2244.7 

35.33 

79.27 

44.34 

15 

6 32 

4401 .56 

-29.88 

209.54 

240.01 

45.21 

16 

19 

53 

3801  .6 

35.34 

203.01 

135.66 

23 

46  0 

2844,68 

-29.87 

85.81 

240.00 

45.20 

24 

33 

25 

2244.7 

35.33 

79.27 

44.34 

15 

6 32 

4401 .56 

-29.88 

209.54 

240.01 

45.21 

16 

19 

53 

3801 .6 

- 

35.34 

203.01 

135.66 

23 

46  0 

2844.60 

-29.87 

85.81 

240.00 

45.20 

24 

33 

25 

2244,7 

- 

35.33 

79.27 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0141 

TRA- 1.6650 

TC3-2.J621 

BAU  .8431 

SGT  4293.2  SGR  975.6  SG3  216.9 

ST  2331. J 

SR 

762.7 

SS 

907.6 

ROE  .7032 

RRA 

-.2107  RC3  -.4657 

FAU  .05047 

RRT  , 

.9182  RRF  , 

,9760  RTF 

9586 

CRT  .9718 

CRS 

-.9979 

CST 

-.9850 

FOE  1 .4479 

FRA 

-.6315 

FC3-J .5323 

BSP  1 3782 

SG6  4402.6  R23  . 

2245  RJ  3 . 

9628 

LSA  2606.5 

MSA 

214.1 

SSA 

5.8 

BCE  2.1334 

BRA 

1.6783 

BC3  2.2117 

FSP  -720 

SGI  4386.4  SG2  378.2  Tha  11.88 

ELI  2446.7 

El2 

17J  .5 

ALF 

17,73 

1740 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  ) 


LAUNCH  date  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  . 00  LOL  146. M 

RP  100.75  LAP  -3.37  LOP  353.32 

RC  137.625  GL  44.70  GP  -45.22 

PLANETOCENTRIC  CONIC 
C3  24.504  VHL  4.950  OLA  50.39 
LNCH  AZMTH  LNCH  TIME  L- I TIME 
46.41  15  20  30  4349.94 

133.59  23  55  6 2022.79 

46.41  15  20  30  4349.94 

133.59  23  55  6 2022.79 

46.41  15  20  30  4349.94 

133.59  23  55  6 2022.7$ 

DIFFERENTIAL  CORRECTIONS 
TDE  1.9333  TRA-I.5164  TC3-2.6191 

ROE  .6256  RRA  -.1645  RC3  -.4997 

FOE  1.4296  FRA  -.5413  FC3-1 .9053 

BOE  2.0320  BRA  1.5253  BC3  2.6663 


FLIGHT  TIME  150.00 
DISTANCE  435.557 

VL  27.363  GAL  -2.97  A7L  02.66  MCA  207.30  SNA  126.71 
VP  37.326  GAP  5.05  A7P  96.53  TAL  194.37  TAP  41.75 
7AL  110.03  7AP  120.90  ETS  300.41  7A£  119.72  £T£  213.66 


RAL  .54 
INJ  LAT 
-30.03 
-30.02 
-30.03 
-30.02 
-30.03 
-30.02 

6AU  .0763 
FAU  .05410 
BSP  f 4067 
FSP  -774 


RAO  6560.0 
INJ  LONG 
205.19 
04.56 
Z01A9 
04.56 
205.19 
04.56 


VEL  1?.O01  PTH  2.16  VHP  6.317 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  *00  LOL  146.14 
RP  100.72  LAP  -3.34  LOP  356.50 
RC  139.923  GL  42,23  GP  -41.40 
PLANETOCENTRIC  CONIC 
C3  21.702  VHL  4.659  OLA  40.97 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
40.21  15  49  42  4305.55 

131.79  0 6 28  2006.41 

40.21  15  49  42  4305.55 

131.79  0 0 20  2006.41 

40.21  15  49  42  4305.55 

131 .79  0 8 20  20O6.4J 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8735  TRA-1.3749  TC3-3.0791 
ROE  .5613  RRA  -.1244  RC3  -.5143 
FOE  1.3923  FRA  -.4305  FC3-2.2499 
0OC  1.9558  BRA  1.3805  BC3  3.1217 


240.95  47.95  16  41  0 

240.94  47.94  24  42  8 

240.95  47.95  16  41  0 

240.94  47.94  24  42  8 

240.95  47.95  16  41  0 

240.94  47.94  24  42  0 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  4392.0  SGR  925.7  SG3  232.0 

RRT  .9153  RRF  .9713  RTF  .9543 

SGB  4400.5  R23  .2277  R13  .9500 

SGI  4473.5  SG2  366.2  THA  10.99 

FLIGHT  TIME  152.00 

01 STANCE  441.470 

VL  27.321  GAL  -2.70  A7L  03.41  HCA  210.53  SMA  126.43 

VP  37.304  GAP  6.10  A7P  95.60  TAL  192.92  TAP  43.45 

7AL  110.53  7AP  132.39  ETS  309.19  7AE  121.72  £T£  211.67 


RAL  4.30 
INJ  LAT 
-31.46 
-31.45 
-31  .46 
-31.45 
-31.46 
-31.45 

BAU  .9057 
FAU  .05640 
BSP  14356 
FSP  -013 


ARRIVAL  DATE  JUL  15  1969 


ECC  .17399  INC  7.3429  VI  30.15D 
RCA  104.66  APO  148.75  V2  34.646 
7AC  117.47  ETC  190.34  ClP-153.00 

OPA  -35.52  RAP  40.49  ECC  1.4046 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
3749.9  -35.96  198.27 

2222.0  -35.97  77.65 

3749.9  -35.98  198.27 

2222.8  -35.97  77.65 

3749.9  -35.98  198.27 

2222.8  -35.97  77.65 

ORBIT  DETERMINATION  ACCURACV 
ST  2382.7  SR  728.5  SS  916.4 
CRT  .9735  CRS  -.9905  CST  -.9844 
LSA  2646.5  MSA  209.2  5SA  6.6 
ELI  2406.4  EL2  159.6  AlF  16.65 

ARRIVAL  DATE  JUL  17  1969 


RAO  6567.9 

VEL  11.962 

PTH  2.13 

VHP  6.131 

OPA  -31.30 

RAP  40.00 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

201.34 

242.23 

50.31 

17  1 28 

3705.6 

-36.34 

03.54 

242.22 

50.30 

0 55  15 

2206.4 

-36.33 

201.34 

242.23 

50.31 

17  1 28 

3705.6 

-36.34 

83,54 

242.22 

50,30 

0 55  15 

2206,4 

-36.33 

201.34 

242.23 

50.31 

17  1 20 

3705 .6 

-36.34 

03.54 

242.22 

50.30 

0 55  15 

2206.4 

-36.33 

MID-COURSE  EXECUTION  ACCURACV 
SGT  4491.7  SGR  072.2  SG3  244.4 

RRT  .9103  RRF  .9640  RTF  .9504 

SGB  4575.6  R23  .2256  R13  .9537 

SGI  4561.8  SG2  355.4  THA  10.09 


ECC  .17516  INC  6.5008  VI  30 . 1 50 
RCA  104.20  APO  140.5-7  V2  34.855 
7AC  119.58  ETC  189.89  ClP-154.00 


194.12 
76.32 
194.12 
76.32 
194.12 
76.32 

ORBIT  DETERMINATION  ACCURACV 
ST  2431.9  SR  694.1  SS  917.0 

CRT  .9752  CRS  -.9990  CST  -.9838 

LSA  2682.4  MSA  204.2  SSA  8.0 

ELI  2524.7  EL2  147.9  ALF  15.61 


LAUNCH  OATE  FEB  15  1969 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  108.69  LAP  -3.30  LOP  359.68 

RC  M2.207  GL  39.06  GP  -30.03 

PLANETOCENTRIC  CONIC 
C3  19.517  VHL  4.418  OLA  47.75  RAL 


FLIGHT  time  154.00 
OISTANCE  447.374 

VL  27.270  GAL  -2.43  A7L  04.04  MCA  213.69  SNA  126.15 
VP  37.282  GAP  6.35  A/P  94.97  TAL  191.46  TAP  45.15 
7AL  109.84  7AP  135.56  ETS  309.07  7AE  123.32  ETE  209.60 


8.21 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

49.80 

16 

10  20 

4267.07 

-31.87 

197.95 

130.20 

0 

16  24 

2794 . 1 1 

-31  .86 

02.72 

49.80 

16 

10  20 

4267.07 

-31 .87 

197.95 

130.20 

0 

18  24 

2794 . 1 1 

-31.86 

02.7  2 

49.80 

16 

10  20 

4267.07 

-31  .07 

197.95 

130.20 

0 

10  24 

2794.11 

-31 .86 

02.72 

RAO  6567.0  VEL  11.070  PTH  2.11 
INJ  RT  ASC  INJ  A7MTH 


DIFFERENTIAL  CORRECTIONS 
TDE  1.8276  TRA-1.2356  TC3-3.5379  BAU  .9328 
ROE  .5009  RRA*  - .0900  RC3  -.5149  FAU  .05758 

FOE  1.3406  FRA  -.3207  FC3-2.5543  BSP  14640 

BOE  1.0972  BRA  1.2390  BC3  3.5752  FSP  -040 

LAUNCH  OATE  FEB  15  1969 

HELIOCENTRIC  CONIC 

RL  147.70  LAL  .00  LOL  146.14  VL  27.235 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.260 

RC  144.470  GL  37.63  GP  -35.05  ZAL  108.81 

PLANETOCENTRIC  CONIC 


243.85 

243.84 

243.05 

243.84 

243.85 
243.84 


SGT  4590.3  SGR 
RRT  .9038  RRF 
SGB  4663.0  R23 
SGI  4650.1  SG2 


52.34 

52.33 

52.34 

52.33 

52.34 
52.33 

UTICN  ACCURA 

020.6  SG3 
.9343  RTF 
.2184  R13 

346.7  THA 


VHP  6.022 
INJ  TIME 
17  21  27 
1 4 50 

17  21  27 
1 4 50 

17  21  27 
1 4 58 

y 

252.2 

.9470 

.9497 

9.23 


FLIGHT  TIME  156.00 

OISTANCE  453.269 
-2.14  A7L  04.57  HCA  2 
6,60  A7P 


ARRIVAL  OATE  JUL  19  1969 


ECC  .17646  INC  5.9633  VI  30j150 
RCA  103.89  APO  140.41  V2  34.065 
ZAC  121.63  ETC  109.39  CLP-155.02 

OPA  -27.62  RAP  39.92  ECC  1.3212 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3667.1  -36.52  190.48 

2194.1  -36.31  75.26 

3667.1  -36.52  190.40 

2194.1  -36.51  75.26 

3667.1  -36.52  190.40 

2194.1  -36.51  If.W 

ORBIT  OE TERMINATION  ACA*0CV 

3T  2477.6  » 662.3  SS  910.7 

CRT  .9772  CRS  -.9994  CST  -.9031 
LSA  2714.2  MSA  199.0  SSA  9.2 
ELI  2561 *0  tit  136.1  ALF  14»A0 

ARRIVAL  OATE  JUL  21  1969 


GAL 

GAP  

ZAP  130.45  ETS  310.44  ZAC  124.59  ETE  207.75 


C3  17.817 

VHL  4.221 

OLA  46.69 

RAL  12.07 

RAO  6567.7 

VEL  li .798 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

51 .19 

16  30  37 

4233.43 

-32.13 

194.94 

245.79 

128.81 

0 28  54 

2704.96 

-32.11 

82.07 

245.78 

51.19 

16  30  37 

4233.43 

-32.13 

194.94 

245.79 

128.01 

0 20  54 

2704.96 

-32.11 

82.07 

245.78 

51.19 

16  30  37 

4233.43 

-32.13 

194.94 

245.79 

128.81 

0 28  54 

2704.96 

-32.11 

02.07 

245.78 

INJ  A2MTN 
54.10 

54.09 

54.10 

54 .09 

54.10 
54.09 


SNA  125.87  ECC  .17788 

INC  5.4332 

VI 

30.150 

TAP  46.82  RCA  103.48 

APO  140.26 

V2 

34.075 

ETE  207.75 

ZAC  123.64 

ETC  180.07 

CLP 

-156.09 

VHP  5.968 

OPA  -24.20 

RAP  40.17 

ECC 

1 .2932 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

17  41  10 

3633.4 

-36.56 

187.29 

1 15  19 

2185.0 

-36.55 

74.42 

17  41  10 

3633.4 

-36.56 

187.29 

1 15  19 

2105.0 

-36.55 

74.42 

17  41  10 

3633.4 

-36.56 

187.29 

1 l5  19 

2185.0 

-36.55 

74  .42 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXEC 

TOE  1.7932  TRA-1 .0949  TC3-3.9001  BAU  .9575  SGT  4605.5  SGR 

ROE  .4670  RRA  -.0626  RC3  -.5044  FAU  .05777  RRT  .0952  RRF 

FOE  1 .2812  FRA  -.2156  FC3-2.0O72  BSP  14905  SGB  4740.9  R23 

BOE  1.8530  BRA  1.0967  BC3  4.0199  FSP  -851  SGI  4736.7  SG2 


ORBIT  DETERMINATION  ACCURACY 


773.6  SG3 

256.6 

ST 

2521 .3 

SR 

635.1 

SS 

899.9 

.9419  RTF 

.9439 

CRT 

.9794 

CRS 

-.9997 

CST 

-.9625 

.2074  R13 

.9461 

LSA 

2744.6 

MSA 

193.6 

SSA 

10.4 

341.0  THA 

0.45 

Eli 

2597.1 

EL2 

124.5 

ALF 

' 13.09 

1741 


/ 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL  4,  1968-69' 


LAUNCH  CATE  F E6  15  1969 

HELIOCENTRIC  CONIC 
*L  147.78  LAt  .00  LOL  146.14 

ffP  108.63  LAP  -3 .20  LOP  6.05 

J*C  146.734  Cl  35.50  CP  -32. 4? 

PLANETOCENTRIC  CONIC 
C3  16.474  VHL  4.059  CLA  45.75 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
52.43  16  50  44  4203.63 

127.57  0 39  59  2776.39 

52.43  16  50  44  4203.63 

127.57  0 ^9  59  2776.39 

52.43  16  50  44  4203.83 

127.57  0 39  59  2776.39 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7630  TRA  -.9530  TC3-4.4 299 
ROE  .4328  RRA  -.0396  RC3  -.4878 

FOE  1.2136  FRA  -.1050  FC3-3.0109 

BDE  1.8154  0RA  .9539  8C3  4.4567 

LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.76  LAL  .00  LOL  146.14 

RP  106.59  LAP  -3.13  LOP  9.23 

RC  148.977  CL  33.47  CP  -30.10 

PLANE TOCENTRIC  CONIC 
C3  15.404  VHL  3.925  OLA  44.91 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
53.56  17  10  53  4177.62 

126.44  0 51  40  2774.10 

53.56  17  10  53  4177.62 

126.44  0 51  40  2774.10 

53.56  17  10  53  4177.62 

126.44  0 51  40  2774.10 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7361  TRA  -.8081  TC3-4.8579  I 
ROE  .4052  RRA  -.0207  RC3  -.4679  I 
FOE  1.1416  FRA  .0011  FC3-3.1652  I 
BOE  1.7828  BRA  .8083  BC3  4.8804  I 


flight  time  158.00 


ARRIVAL  CATE  JUL  23  1969 


VL  27.193 
VP  37.239 
7AL  107.46 

RAL  15.96 
1NJ  LAT 
-32.27 
-32.26 
-32.27 
-32.26 
-32.27 
-32.26 

BAU  .9816 
FAU  .05730 
BSP  1 5209 
FSP  -658 


01  STANCE  459.1  52 

GAL  -1.84  A7l  85.02  HCA  220,02  SMA  125.59  ECC  .J7945  INC  4.9756  VI  30.150 

CAP  6.65  A7P  93.81  TAL  188.47  TAP  46.49  RCA  103.06  APO  148.13  V2  34.665 

7AP  141.06  ETS  3 10.92  7AE  125.61  ETE  205.95  7AC  125.64  ETC  188.37  ClP-I57.J8 


RAD  6567.7  VEL  11.74}  PTH  2.07  VHP  5.956 
1NJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


>2.27  248.04  55.61  18  0 48 

1.57  248.03  55.60  I 26  J 7 

2.27  246.04  55.61  18  0 48 

1.57  248.03  55.60  1 26  17 

2.27  248.04  55.61  18  0 4 8 

1.57  248.03  55.60  1 26  17 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  4779.4  SCR  732.5  SG3  258.5 

RRT  .8853  RRF  .9269  RTF  .9413 

SOB  4835.2  R23  .1922  R13  .9432 

SGI  4823.5  SC2  337.5  THA  7.76 

FLIGHT  TIME  160.00 


DPA  -21.09  RAP  40.68  ECC  1.2711 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 


3603.8  -36.52  164.47 

2178.4  -36.51  73.77 

3603.6  -36.52  184.47 

2178.4  -36.51  73.77 

3603.8  -36.52  184.47 

2178.4  -36.51  73.77 

ORBIT  DETERMINATION  ACCURACY 
ST  2557.3  SR  611.5  SS  863.1 
CRT  .9820  CRS  -.9997  CST  -.9818 
LSA  2767.4  MSA  187,9  SSA  11.8 

ELI  2627.0  EL2  112.6  AlF  13.24 

ARRIVAL  DATE  JUL  25  1969 


4177.62 

2774.10 

4177.62 

2774.10 

4177.62 

2774.10 


VL  27.150 
VP  37.218 
ZAL  105.82 

RAL  19.97 
INJ  LAT 
-32.32 
-32.31 
-32.32 
-32.31 
-32.32 
-32.31 

BAU  1.0051 
FAU  .05632 
BSP  15532 
FSP  -860 


DISTANCE  465.023 

CAL  -1.53  AZL  85.43  HCA  223.18  SMA  125.32  ECC  .18116  INC  4.5744  VJ  30.150 

CAP  7.10  A7P  93.34  TAL  186.95  TAP  50.14  RCA  102. 61  APO  148.02  V2  34.897 

ZAP  143.48  ETS  311.31  ZAE  126.42  ETE  204.28  ZAC  127.64  ETC  187.89  ClP-156.26 


RAO  6567.6  VEL  11.696  PTH  2.06  VHP  5.976 
INJ  LONC  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 


250.59 

250.58 

250.59 

250.58 

250.59 
250.58 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4872.3  SCR  697.5  SC3  258.5 
RRT  .8741  RRF  .9096  RTF  .9395 

SOB  4921.9  R23  .1739  R13  .9410" 

SCI  4910.4  SC2  336.2  THA  7.17 


18  20  50 
1 37  54 
18  20  30 
i 37  54 
18  20  30 
1 37  54 


DPA  -18.24  RAP  41.42  ECC  1 .2535 
PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 


3577.6  -36.41  J8J .97 

2174.1  -36.40  73.30 

3577.6  -36.41  181.97 

2174.1  -36.4 0 73.3 0 

3577.6  -36.41  181.97 

2174.1  -36.40  73.30 

ORBIT  DETERMINATION  ACCURACY 
ST  2585.8  SR  591 .7  SS  861 .4 

CRT  .9848  CRS  -.9994  CST  -.9811 

LSA  2783.0  MSA  101.7  SSA  13.2 

ELI  2650.7  EL2  100.4  ALF  12.72 


LAUNCH  DATE  FEB  15  1969 
HELIOCENTRIC  CONK 

RL  147.78  LAL  .00  LOL  146. 14  VL  27.107 

RP  108.56  LAP  -3.05  LOP  12.4 2 VP  37.198 

RC  151.204  GL  31.50  CP  -28.04  ZAl  103.91 

Plane tocentric  CONIC 

C3  14.551  VHL  3.815  OLA  44.13  RAL  24 .05 

LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 
54.61  17  31  12  4154.28  -32.29 

125.39  I 3 54  2771.96  -3 2.28 

54.61  17  31  12  4154.28  -32.29 

125.39  1 3 54  2771.96  -32.28 

54.61  17  31  12  4154.28  -32.29 

125.39  1 354  2771.96  -32.28 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7099  TRA  -.6581  TC3-5.2643  BAU  1 .0277 

ROE  .3830  RRA  -.0045  RC3  -.4458  FAU  .05494 

FOE  1.0669  FRA  .1028  FC3-3.2689  BSP  15853 

BOE  1.7523  BRA  .6581  BC3  5.2831  FSP  -856 

LAUNCH  DATE  FEB  15  1969 
HELIOCENTRIC  CONIC 

RL  147.78  LAL  .00  LOL  146.14  VL  27.064 

RP  108.52  LAP  -2.96  LOP  15.61  VP  37.177 

RC  153.416  Cl  29.58  CP  -26.22  ZAL  101 .75 

PLANE TOCENTRIC  CONIC 

C3  13.878  VHL  3.725  OLA  43.40  RAL  28.23  I 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
55.63  17  51  53  4J33.15  -32.17 

124.37  1 16  34  2772.20  -32.16 

55.63  17  51  53  4133.15  -32.17 

124.37  l J6  34  2772,20  -3 2.1$ 

55.63  17  51  53  4133.15  -32.17 

124.37  1 16  34  2772.20  -32.16 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6874  TRA  -.4979  TC3-5.6280  BAU  1 .0471 
ROE  .3662  RRA  .0104  RC 3 -.4201  FAU  .05308 

FOE  .9954  FRA  .2030  FC3-3.3U1  BSP  16042 

BOE  1.7266  BRA  .4980  BC3  5.6436  FSP  -637 


flight  time  162.00 


ARRIVAL  DATE  JUL  27  1969 


OISTANCE  470.883 

CAL  -1.21  A7L  85.78  HCA  226.36  SMA  125.04  ECC  .18302  INC  4.2176  Vi  30 . 1 50 

CAP  7.36  AZP  92.91  TAL  185.42  TAP  51.77  RCA  102.16  APO  147,93  V2  34.908 

ZAP  145.67  ETS  311.59  ZAE  127.06  ETE  202.75  ZAC  129.64  ETC  187.44  CiP-159.34 


RAO  6567.6  VEL  11.659  PTH  2.05  VHP  6.021 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


253.43 

253.42 

253.43 

253.42 

253.43 
253.42 


16  40  26 
J 50  6 
18  40  26 
1 50  6 
18  40  26 
1 50  6 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  4962.2  SCR  668.3  SC 3 256.8 

RRT  .8613  RRF  . 8901  RTF  .9381 

see  5007.0  «23  .1542  R13  .9393 

SCI  4995.6  SC2  337,3  THA  6.65 

FLIGHT  time:  164.00 


DPA  -15.63  RAP  42.34  ECC  1 .2395 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3554.3  -36.24  179.72 

2172.0  -36.23  72.99 

3554.3  -36.24  179.72 

2172.0  -36.23  72.99 

3554.3  -36.24  179.72 

2172.0  -36.23  72.99 

ORBIT  DETERMINATION  ACCURACr 
ST  2604.2  SR  575.3  SS  835.3 

CRT  ,9877  CRS  -.9986  CST  -.9802 

LSA  2769.2  MSA  175.6  SSA  14.7 

ELI  2665.5  EL2  87.9  ALF  12.32 

ARRIVAL  DATE  JUL  29  1969 


DISTANCE  476.729 

CAL  -.88  AZL  86.10  HCA  229.53  SMA  124.77  ECC  .18504  INC  3.8965  VJ  30.150 

CAP  7.62  AZP  92.53  TAL  183.87  TAP  53.40  RCA  101  .68  APO  14  7.85  V2  34.920 

ZAP  147.68  ETS  311.76  ZAE  127.58  ETE  201.36  ZAC  131  .66  ETC  187.01  CLP-ISO.AO 


RAO  6567.5  VEL  11.630  PTH  2.04  VHP 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ 

185.74  256.54  59.14  19 

80.93  256.53  59.13  2 

185.74  256.54  59.14  19 

80.93  256.53  59.13  2 

185.74  256.54  59.14  19 

00.93  256,53  59.13  2 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  5042.7  SCR  644.7  SC3  253.6 

RRT  .8462  RRF  .8688  RTF  .9368 

SOB  5083.7  R23  .1359  R13  .9378 

SCI  5072.2  SC2  341.6  THA  6.20 


6.087  DPA  -13.22  RAP  43.43  ECC  1.2284 
TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
0 46  3533.1  -36.00  177.67 

2 46  2172.2  -35.99  72.86 

0 46  3533.1  -36.00  177.67 

2 46  2172.2  -35.99  72.86 

0 46  3533.1  -36.00  J77.67 

2 46  2J72. 2 -35.99  72.86 

ORBIT  DETERMINATION  ACCURACY 
ST  2617.4  SR  563.3  SS  809.0 

CRT  .9907  CRS  -.9969  CST  -.9791 

LSA  2791.6  MSA  1 70 .0  SSA  16.2 

ELI  2676.3  EL2  75.0  ALF  12.05 


1742 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CAT£  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  J 47 . 70  LAL  .00  LOL 
RP  108.40  LAP  -2.87  LOP 
RC  155.612  CL  27.69  GP 

PLANE TOCENTRIC  CONIC 


FLIGHT  TIME  166.00 


ARRIVAL  DATE  JUL  31  1969 


146.14 

18.60 

24.60 


DISTANCE  402.562 

VL  27.021  GAL  -.53  A7L  86.40  MCA  232.71  SMA  124.50  ECC  .18724  INC  3.6042  VI 

VP  37.158  GAP  7.09  A7P  92.19  TAL  162.30  TAP  55.02  RCA  101.18  APO  147.81  V2 

7AL  99.36  7AP  U9.54  ET$  311.82  7AE  128.00  ETE  200.10  7AC  133.70  ETC  186.61  ClP-161  .45 


30 . 1 50 
34 .932 


C3  13.362 

VHL  3, 

,655 

OLA  42.67 

RAL  32.51 

RAO  6567.5 

VE)-  11.608 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

56.63 

10  13 

2 

41J3.84 

-31.97 

103.89 

259.91 

123.37 

1 29 

31 

2774.95 

-31 .96 

01  .04 

259.90 

56.63 

18  13 

2 

4113.84 

-31 .97 

183.89 

259.91 

123.37 

1 29 

31 

2774.95 

-31.96 

01  .04 

259.90 

56.63 

18  13 

2 

4113.04 

-31 .97 

103.89 

259.91 

123.37 

1 29 

31 

2774.95 

-31.96 

81.04 

259.90 

PTH  2.03  VHP 
INJ  A7MTH  INJ 
60.08 

60.07 

60.08 

60.07 

60.08 
60.07 


6.170 
TIME 
19  21  36 
2 15  46 
19  21  36 
2 15  46 
19  21  36 
2 15  46 


DIFFERENTIAL  CORRECTIONS 
TOE  1.6565  TRA  -.3341  TC3-5.9630 

ROE  .3518  RRA  .0232  RC3  -.3966 

FDE  .9176  FRA  .2948  FC3-3.3157 

BOE  1.6934  BRA  .3349  0C3  5.9762 

LAUNCH  OATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  108.45  LAP  -2.76  LOP  21.99 

RC  157.792  GL  25.82  GP  -23.16 


BAU  1.0675 
FAU  .05117 
BSP  16367 
FSP  -830 


MID-C 
SGT  5123.7  SGR 
RRT  .8300  RRF 
SOB  5161 .7  R23 
SGI  5fKM  SC2 


625.0  SG3 
.8461  R TF 
.1162  R13 

346.1  THA 


249.5- 

.9363 

.9371 

5.81 


DPA  -11 .00  RAP 
PO  CST  TIM  INJ 

3513.8 

2174.9 

3513.8 

2174.9 

3513.8 

2174.9 
ORBIT  OETERMINA 
ST  2608.5  SR 
CRT  .9935  CRS 
LSA  2771.4  MSA 
ELI  2665.5  El2 


44.65  ECC  1 .2199 
2 LAT  INJ  2 LONG 
35.68  175.77 

35.67  72.92 

35.68  175.77 

35.67  72.92 

35.68  175.77 

-35.67  72.92 


T1CN  ACCURACY 
551 .7  SS  774.3 
.9941  CST  -.9776 
164.4  SSA  17.0 
61 .6  ALF  1 1 .87 


FLIGHT  TIME  168.00 


ARRIVAL  date  AUG  2 1969 


DISTANCE  488.379 

VL  26.978  GAL  -.17  A7L  86.66  HCA  235.89  SMA  124.23 

VP  37.138  GAP  8.16  A7P  91.07  TAL  180.73  TAP  56.62 

ZAL  96.77  ZAP  151.25  ETS  311.76  7AE  128.34  ETE  198.97 


C3  12.986 

VHL  3.604 

DLA  41.94 

RAL  36.87  RAD  6567.5 

VEL  11.592 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

57.67 

10  34  46 

4095.89 

-31 .68 

182.11 

263.50 

122.33 

1 42  42 

2780.55 

-31 .67 

81.31 

263.50 

57.67 

10  34  46 

4095 .89 

-31 .68 

102.11 

263.50 

122.33 

1 42  42 

2780.55 

-31 .67 

01.31 

263.50 

57.67 

10  34  46 

4095.89 

-31 .68 

102.11 

263.50 

122.33 

1 42  42 

2780.55 

-31 .67 

81.31 

263.50 

INJ 


2.03  VHP  6.260 
A7MTH  INJ  TIME 
19  43 
2 29 
19  43 
2 29 
19  43 
2 29 


60.94 

60.93 

60.94 

60.93 

60.94 
60.93 


DIFFERENTIAL  CORRECTIONS 
TOE  1.6188  TRA  -.1623  TC3-6.2660 


ROE  .3405  RRA 
FOE  .8397  FRA 
BOE  1.6543  BRA 


.0358  RC3  -.3770 
.3840  FC3-3.2918 
.1662  BC3  6.2701 


BAU  1.0399 
FAU  .04938 
BSP  16779 
FSP  -828 


MID-COURSE  EXEC 
SGT  5210.0  SGR 
RRT  .8155  RRF 
SOB  5245.7  R23 
SGI  5233.9  SG2 


610.6  SG3 
.8238  RTF 
.0984  R13 
351.8  THA 


245.7 

.9361 

.9367 

5.48 


LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00 
RP  108.41  LAP  -2.65 
RC  159.953  CL  23.97 
plane tocentric  conic 
C3  12.740  VHL  3.569 
LNCH  A7MTH  LNCH  TIME 


FLIGHT  TIME  170.00 
DISTANCE  494.181 


LOL 

146, 

.14 

VL 

26. 

935 

GAL 

.20 

LOP 

25 

.18 

VP 

37. 

119 

GAP 

0.44 

GP 

-21 

.07 

7Al 

94 

.00 

ZAP 

152.04 

OLA 

41 

.17 

RAL 

41 

.30 

RAO 

6567.5 

91.59  TAL  179.15  TAP 


L-I  TIME 
4078.70 

2789.53 
4078.70 

2709.53 
4078.70 

2789.53 


58.77  18  57  11 

121 .23  1 55  32 

58.77  18  57  11 

121 .23  1 55  32 

58.77  18  57  11 

121.23  1 55  32 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5830  TRA  .0239  TC3-6.4698 
ROE  .3334  RRA  .0406  RC3  -.3470 
FOE  .7707  FRA  .4726  FC3-3.1721 
BOE  1.6177  BRA  .0542  BC3  6.4791 

LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 
RP  108.37  LAP  -2.52  LOP  28.37 
RC  162.097  GL  22.13  GP  -20.72 
PLANE TOCENTRIC  CONIC 
C3  12.621  VHL  3.553  OLA  40.35 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
59.96  192020  4061.96 

120.04  287  2802.25 

59.96  19  20  ZD  4061 .96 

120.04  287  2802.25 

59.96  19  20  20  4061 .96 

120.04  287  2002.25 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5305  TRA  .2085  TC3-6.6404 
ROE  .3266  RRA  .0592  RC3  -.3265 
FDE  .6931  FRA  .5456  FC3-3.0564 
BOE  1.5650  BRA  .2167  BC3  6.6405 


INJ  LAT 
-31 .28 
-31 .27 
-31 .20 
-31 .27 
-31 .28 
-31 .27 

BAU  1.1035 
FAU  .04660 
BSP  16826 
FSP  -788 


INJ  LONG 
100.37 
01  .66 

100.37 
01  .06 

180.37 
81 .06 

MID- 

SGT 

RRT 

SG6 

SGI 


VEL  11.561 
INJ  RT  ASC 
267.31 

267.30 

267.31 

267.30 

267.31 
267.30 


PTH  2.03  VHP  6.380 
INJ  A7MTH  INJ  TIME 


61.74  20  5 10 

61.73  2 42  2 

61.74  20  5 10 

61.73  2 42  2 

61.74  20  5 10 

61.73  2 42  2 

COURSE  EXECUTION  ACCURACY 
5271.7  SGR  598.8  SG3  239.3 
,7949  RRF  .8003  RTF  .9349 
5305.6  R23  .0883  RJ3  .9355 

5293.3  SG2  361 .8  THA  5.18 


ECC  .18962 

INC  3.3355 

VI 

30.150 

RCA  100.67 

APO  147.70 

V2 

34 .94  5 

7AC  135.77 

ETC  106.22 

ClP- 

162-47 

OPA  -8.94 

RAP  46,00 

ECC 

1 .2137 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3495.9 

-35.28 

173.96 

2180.6 

-35.27 

73.16 

3495.9 

-35.20 

173.96 

2180.6 

-35.27 

73.16 

3495.9 

-35.28 

173.96 

2100.6 

-35.27 

73.16 

ORBIT  DETERMINATION  ACCURACY 

ST  2579.6 

SR  542.0 

SS 

736.3 

CRT  .9959 

CRS  -.9895 

CST 

-.9753 

LSA  2732.0  MSA  160.5 

SSA 

19.6 

ELI  2635.5 

El2  40.1 

AlF 

11  .02 

ARRIVAL  DATE 

AUG 

4 1969 

ECC  .19220 

'INC  3.0860 

VI 

30.150 

RCA  100.13 

APO  147.70 

V2 

34.957 

ZAC  137.85 

ETC  185.85 

CLP 

-163.40 

DPA  -7.03 

RAP  47.46 

ECC 

1 .2097 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3478.7 

-34.70 

172.20 

2169.5 

-34.77 

73.69 

3478.7 

-34.78 

172.20 

2189.5 

-34.77 

73.69 

3470.7 

-34.70 

172.20 

2189.5 

-34.77 

73.69 

ORBIT  DETERMINATION  ACCURACY 

ST  2544.9 

SR  536.2 

SS 

703.0 

CRT  .9978 

CRS  -.9028 

CST 

-.9729 

LSA  2609.4 

MSA  1 58 . 1 

SSA 

21  .2 

ELI  2600.6 

EL2  34.6 

ALF 

11  .00 

FLIGHT  time  172.00 
01 STANCE  499.966 

VL  26.892  GAL  .59  A7L  87.15  HCA  242.26  SMA  123.69 

VP  37.100  GAP  8.73  A7P  91.33  TAL  177.55  TAP  59.82 

7Al  91.07  7AP  154.31  ETS  311.25  7AE  128.85  ETE  197.04 

RAL  45.78  RAO  6567,5  VEL  11.576  PTH  2.02  VHP  6.504 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-30.77  170.62  271.29  62.50  20  23  2 

-30.76  02.64  271.28  62.49  25449 

-30.77  178.62  271.29  62.50  20  26  2 

-30.76  82.64  271,28  62.49  2 54  49 

-30.77  178.62  271.29  62.50  20  23  2 

-30.76  82.64  271.28  62.49  2 54  49 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.1218  SGT  5343.0  SGR  509.1  SG3  233.4 

FAU  .04456  RRT  .7784  RRF  .7775  RTF  .9363 

BSP  J7JP5  SG6  5375.4  R23  .0719  R13  .9367 

FSP  -771  SGI  5362.8  SG2  360.4  THA  4.93 


ARRIVAL  DATE  AUG  6 1969 


ECC  .19499  INC  2.8526  VI  30.150 
RCA  99.57  APO  147.01  V2  34.970 
ZAC  139.96  ETC  185.49  ClP-164.47 


DPA  -5.25  RAP 
PO  CST  TIM  INJ 
3462.0 
2202.2 
3462.0 
2202.2 
3462.0 
2202.2 
ORBIT  OETERMINA 
ST  2476.0  SR 
CRT  .9989  CRS 
LSA  2611 .2  MSA 
ELI  2531 .6  El2 


49.01  ECC  1 .2077 
2 LAT  INJ  2 LONG 
170.45 


34.18 
34.10 
34.  J0 
34.  J0 
34.10 
34.10 


74.47 
170.45 
74.47 
170.45 
74.4  7 


TION  ACCURACY 
528.2  SS  658.6 
-.9730  CST  -.9698 
155.6  SSA  22.0 
24.5  ALF  12.03 


1743 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FE0  15  1969 


flight  time  174.00 


ARRIVAL  CATE 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  14 

RP  108.33  LAP  -2,39  LOP  3 

RC  164 .221  GL  20.30  GP  *1 

PLANE TOCENTRIC  CONIC 
C3  12.626  VHL  3.553  OLA  3 

LNCH  A7MTH  LNCH  TIME  L-I  T 
61 .27  19  44  16  4045. 

110.73  2 20  0 2019. 

61  .27  19  44  16  4045.1 

110.73  2 20  0 2819. 

61  .27  19  44  16  4045.1 

110.73  2 20  0 2019. 

differential  corrections 

TOE  1.4723  IRA  .4095  TC3-6. 
ROE  .3221  RRA  .0711  RC3 
FOE  .6193  FRA  .6 208  FC3-2J 
0OE  1.5071  BRA  .4156  BC3  6. 

LAUNCH  DATE  FEB  15  1969 

heliocentric  conic 

RL  147.70  LAL  .00  LOL  J4< 
RP  100.29  LAP  -2.26  LOP  3^ 
RC  166.326  GL  10.49  GP  -11 
PLANETOCENTRIC  CONIC 
C3  12.730  VHL  3.572  OLA  3* 
LNCH  A7WTH  LNCH  TIME  L-I  T] 
62.72  20  9 2 4027.4 

117.20  2 30  54  2041.4 

62.72  20  9 2 4027.4 

117.20  2 30  54  2041.4 

62.72  20  9 2 4027.4 

J 17.20  2 30  54  2641.4 

DIFFERENTIAL  corrections 
TOC  J.4001  TRA  .6175  TC3-6.7 
ROE  .3106  RRA  ,0031  RC3  -.2 
FOE  .5430  ERA  .6907  FC3-2.7 
BOC  1.4359  BRA  .6231  0C3  6.7 


VL  26.050 
' VP  37.002 
t 7Al  00.02 

RAL  50 .27 
INJ  LAT 
-30.15 
-30.14 
-30.15 
-30.14 
-30.15 
-30.14 

BAU  1.1369 
FAU  .04224 
BSP  17279 
FSP  -747 


DISTANCE  505.733 

GAL  1 .00  ATL  07.37  MCA  245.45  SMA  123.43  ECC  .19000  INC  2.6322  VI  30.150 

GAP  9.02  A7P  91.09  TAL  175,95  TAP  61.41  RCA  90.99  APO  147.07  V2  34.983 

2AP  155.69  ETS  310.00  7AE  129.05  ETE  196.22  7AC  142.09  ETC  105.12  ClP-165.43 


RAO  656T.T  VEL  11.576  PTh  2.02  VHP  6.639 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TrME 


275.42 

275.41 

275.42 

275.41 

275.42 
275.41 


20  51  41 
3 7 0 
20  51  4] 
3 7 0 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5406.7  SGR  502.0  SG3  227.2 

RRT  ,7612  RRF  .7560  RTF  .9370 

SG6  5437.9  R23  .0604  R13  .9374 

SCI  5424.9  SG2  376.2  THA  4.7i 

FLIGHT  TIME  176.00 


DPA  -3.50  RAP  50.65  ECC  1 .2070 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3445.0  -33.40  160.67 

2219. 3 -33.47  75.56 

3445.0  -33.40  160.67 

2219.3  -33.47  75.56 

3445.0  -33.40  160.67 

2219.5  -33.47  75.56 

ORBIT  DETERMINATION  ACCURACY 
ST  2392.2  SR  521.4  SS  615,0 

CRT  .9906  CRS  -.9505  CST  -.9655 

LSA  2519.6  MSA  156.7  SSA  24.1 

ELI  2440.2  EL2  26.7  ALF  12*20 

ARRIVAL  DATE  AUG  10  1969 


VL  26.000 
r VP  37.064 
7AL  04 .06 

1 RAL  54.74 
INJ  LAT 
-29.41 
-29.40 
-29.41 
-29.40 
-29.41 
-29.40 

BAU  1.1525 
FAU  .04001 
BSP  17527 
FSP  -730 


DISTANCE  51 1 .479 

GAL  .1,42  ATL  07.50  MCA  240.65  SMA  123.17  ECC  .20126  INC  2.4226  VI  30.150 

Gap  9.33  ATP  90.00  TAL  174.35  TAP  63.00  RCA  90.30  APO  147.96  V2  34.996 

TAP  156.90  ETS  310.20  TA£  129.22  ETE  195.40  TAC  144.24  ETC  104.75  ClP-166.38 


RAO  6567.5  VEL  11,582  PTH  2.03  VHP  6.700 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  Tl*€ 


279.66 

279.65 

279.66 

279.65 

279.66 
279.65 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5460.5  SGR  575.0  3C3  220.0 

RRT  ,7445  RRF  .7352  RTF  .9300 

SG0  5490.7  R23  .0500  R13  .9303 

SGI  5405.4  SG2  303.2  THA  4.50 


21  16  10 
3 10  16 
21  16  10 
3 10  16 
21  16  JO 
3 10  16 


DPA  -2 .02  RAP  52.36  ECC  1.2100 
PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 


3427.4  -32.65  166.80 

2241  .4  -32.64  77. OJ 

3427.4  -32.65  166.00 

224J.4  -32.64  77.01 

3427.4  -32.65  166.00 

2241  ,4  -32.64  77.01 

ORBIT  DETERMINATION  ACCURACY 
ST  2262.4  SR  513.6  SS  569.8 

CRT  .9964  CRS  -.937]  CST  -.9596 

LSA  2402,3  MSA  161.6  SSA  25.0 

ELI  2339.0  EL2  42.6  ALF  12.64 


LAUNCH  DATE  FEB  15  1969  FLIGHT  TIME  170.00  ARRIVAL  DATE  AUG  12  J 96 9 

HELIOCENTRIC  CONIC  DISTANCE  517.203 

RL  147.70  LAL  .00  LOL  146.14  Vt  26.766  GAL  1.06  A7L  07.70  HCA  251.04  SMA  122.91  ECC  .20470  INC  2.2218  Vj  3P.J5P 

RP  100.24  LAP  -2.11  LOP  37.97  VP  37.046  GAP  9.65  A7P  90.69  TAL  172.74  TAP  64.50  RCA  97.74  APO  140.08  V2  35.010 

RC  160.410  GL  16,70  GP  -17.90  7 AL  01.64  ZAP  150.10  ETS  309.44  7AE  129.36  ETE  194.01  ZAC  1 46.41  ETC  104.36  CLP-167.32 

PLANETOCENTRIC  CONIC 

C3  13.023  VHL  3.609  OLA  37.49  RAL  59,16  RAO  6567.5  VEL  1 1.594  PTH  2.03  VHP  6.944  DPA  -.56  RAP  54.15  ECC  1.2143 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

— 

64.33 

20  34  39 

4000.60 

-20.55 

172.90 

203.99 

64.6 0 

21  41  20 

3408 .6 

-31 .72 

164.02 

115.67 

2 40  31 

2069.00 

-28.54 

86.93 

263.98 

64.50 

3 28  20 

2269 . 1 

-31 .7] 

70  .05 

— 

64.33 

20  34  39 

4000.60 

-28.55 

172.90 

203.99 

64.60 

21  41  20 

3408.6 

-31 .72 

164 .02 

115.67 

2 40  31 

2069.00 

-28.54 

86.93 

283.90 

64.50 

3 28  20 

2269 . I 

-31 .71 

70  ,05 

64.33 

20  34  39 

4000.60 

-20.55 

172.90 

203.99 

64.60 

21  41  28 

3408.6 

-31 .72 

164 .02 

115.67 

2 40  31 

2869 .08 

-28.54 

06.93 

203,90 

64.58 

3 20  20 

2269 . 1 

-31 .71 

70  .05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  1.3165  TRA  .8351  TC3-6.6902  BAU  1.1671  SGT  5525.6  SGR  570.4  SG3  214.0  ST  2154.3  SR  505.5  SS  524.7 

ROE  .3163  RRA  .0955  RC3  -.2654  FAU  .03779  RRT  .7201  RRF  ,7155  RTF  .9392  CRT  , 9910  CRS  -.9064  CST  -.9520 

FOE  .4695  FRA  ,7564  FC3-2.5125  BSP  17762  SG0  5555.0  R23  .0412  R13  .9394  ISA  2267.6  MSA  170.8  SSA  25.4 

BOE  1 .3539  BRA  .0406  0C3  6.7034  FSP  -7JJ  SGI  5541  .3  SG2  309.9  THA  4,32  EL  1 221  J .0  El2  65.0  AlF  13.10 

LAUNCH  OATE  FEB  15  1969  FLIGHT  TIME  160.00  ARRIVAL  DATE  AUG  J4  1969 


HELIOCENTRIC  CONIC  OISTANCE  522.903 

RL  147,70  LAL  .00  LOL  146.14  VL  26.724  GAL  2.32  A7L  07.97  HCA  255.04  SMA  122-66  ECC  .20859  INC  2.0281  VJ  30 . J 50 

RP  108.20  LAP  -1.96  LOP  41.17  VP  37.020  GAP  9.90  A7P  90.52  TAL  171.13  TAP  66.17  RCA  97.07  APO  140.24  V2  35.023 

RC  170.474  GL  14.95  GP  -17.14  7Al  70.39  7AP  159.32  ETS  300.52  ZAE  129.40  ETE  194.21  7AC  140.60  ETC  183.95  ClP-168.24 

PLANETOCENTRIC  CONIC 


C3  13.427  VHL  3.664  OLA  36.4(3  RAL  63.48  RAO  6567.5  VEL  1 1 .61 1 PTH 


LNCH  A7M7H  LNCH  TIME  L 
66.11  21  J 15  3 

113.09  2 48  26  2 

66. JJ  21  1 J 5 3 

113.09  2 40  26  2 

66.11  21  J 15  3 

113.89  2 40  26  2 

differential  corrections 


LNCH  TIME  L-r  TIME  INJ  LAT 
21  J 15  3907.72  -27.59 

2 48  26  2903.19  -27.50 

21  1 15  3987.72  -27.59 

2 40  26  2903.19  -27.50 

21  J 15  3987.72  -27,59 

2 40  26  2903.19  -27.50 


INJ  LONG 
170.70 
89.10 
170.70 

89.10 
170.70 

09.10 


INJ  RT  ASC 
200.37 

200.36 

200.37 

200.36 

280.37 
200.36 


INJ  A7MTH 
65.25 

65.24 

65.25 

65.24 

65.25 
65.24 


INJ  TIME 
22  7 43 

3 36  49 
22  J 43 
3 36  49 
22  7 43 


MID-COURSE  EXECUTION  ACCURACY 


DPA  .82  RAP  56.01  ECC  3.2710 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3387.7  -30.68  162.67 

2303.2  -30.67  81.15 

3307.7  -30.68  162.67 

2303.2  -30.67  01.15 

3387.7  -30.68  162.67 

2303.2  -30.67  81.15 

ORBIT  DETERMINATION  ACCURACY 


TOE  1.2264  TRA  1.0679  TC3-6.5615  BAU  1.1707  SGT  5577.1  SGR  566.2  SG3  207.3  ST  2021.3  SR  497.5  SS  404  9 

ROE  .3156  RRA  .1000  RC3  -.2459  FAU  .03554  RRT  .7129  RRF  ,6900  RTF  .9404  CRT  .9810  CRS  -.8637  CST  -.9430 

FOE  .3997  FRA  .8216  FC3-2.2913  BSP  17091  SG0  5605.0  R23  .0345  R13  .9405  LSA  2129.1  MSA  185.7  SSA  25  1 

BOE  1.2664  BRA  1.0734  0C3  6.5662  FSP  -607  SGI  5591  .0  SG2  396.1  THA  4,16  ELI  2079.5  EL2  93.9  ALF  13.60 


1744 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATE  FE0  15  1969 


heliocentric  CONIC 


RL 

147 

.70 

LAL 

.00 

LOL 

146, 

.14 

VL 

26.682 

GAL 

RP 

108 

.16 

LAP 

-1  .80 

LOP 

44  , 

.37 

VP 

37.011 

GAP 

RC 

172. 

510 

GL 

13.23 

GP 

-16 

.45 

7AL 

75.13 

ZAP 

FLIGHT  TIME  1 82.00 
DISTANCE  520.576 

2.00  A7L  00.16  MCA  250.24  SMA  122.41 
10.33  A7P  90.37  TAl  169.52  TAP  67.76 
75.13  7AP  160.30  ETS  307.42  7AE  129.59  ETE  193.67 


PLANETOCENTRIC  CONIC 
C3  13.902  VHL  3.739  CLA  35.24 


RAL  67.69  RAO  6567. 


LNCH  A7MTH 

LNCH  • 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

60.00 

21 

20 

55 

3964.05 

-26.52 

160.27 

111.92 

2 

54 

19 

2944.56 

-26.51 

91.94 

60.08 

21 

28 

55 

3964 .05 

-26.52 

160.27 

m .92 

2 

54 

19 

2944.56 

-26.51 

91.94 

60.00 

21 

20 

55 

3964 .05 

-26.52 

160.27 

m .92 

2 

54 

19 

2944.56 

-26.51 

91.94 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1214  TRA  1.3070  TC3-6 . 3670  BAU  1.1910 

ROE  .3153  RRA  .1223  RC3  -.2201  FAU  .03342 

FOE  .3291  FRA  .0016  FC3-2.0694  BSP  10109 

BOE  1.1649  BRA  1.3136  BC3  6.3719  FSP  -669 

LAUNCH  DATE  FEB  15  1969 


6 VEL  11.635  PTH  2.04  VHP  7.295 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
292.77  65.89  22  34  59 

292.76  65.00  3 43  24 

292.77  65.09  22  34  59 

292.76  65.00  3 43  24 

292.77  65.09  22  34  59 

292.76  65.00  3 43  24 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5626.0  SCR  561.5  SG3  200.5 

RRT  .6903  RRF  .6010  RTF  .9417 

SOB  5653.9  R23  .0200  R13  .9419 

SCI  5639.7  SC2  400.9  THA  4.01 

FLIGHT  TIME  104.00 


ARRIVAL  cate  AUG  16  1969 


ECC  .21270  INC  1 .0400  VI  30.150 

RCA  96.37  APO  140.44  V2  35.036 

7AC  150.00  ETC  103.49  ClP-169.15 

OPA  2.10  RAP  57.92  ECC  1.2301 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3364.3  -29.54  160-29 

2344.6  -29.53  03.96 

3364.1  -29.54  160-29 

2344.6  -29.53  03.96 

3364.1  -29.54  160.29 

2344.6  -29.53  03.96 

ORBIT  DETERMINATION  ACCURACY 
ST  1874.0  SR  480.1  SS  446.9 

CRT  .9635  CRS  -.8035  CST  -.9317 

LSA  1977.3  MSA  206.8  SSA  24.4 

ELI  1933.2  El2  126.7  ALF  14.34 

ARRIVAL  OATE  AUG  30  3969 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  *00  LOt  146.14  VL 

RP  108.12  LAP  -1.64  LOP  47.50  VP 

RC  174.540  GL  11.56  GP  -15.02  7AL 

PLANETOCENTRIC  CONIC 
C3  14.700  VHL  3.034  OLA  34.04  RAL 


26.641  GAL 
36.994  GAP 
71 .09 


DISTANCE  534.210 

3.31  A7L  00.34  MCA  261.44  SMA  122.16  ECC 
10.69  A 7P  90.25  TAL  167.9JTAP  69.35  RCA 


.21715  INC  1.6560  VI  30 . 1 50 
95.63  APO  140.69  V2  35.050 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

70.27 

21  57  56 

3936.26 

-25.37 

165.32 

109.73 

2 57  41 

2994.52 

-25.36 

95.30 

70.27 

21  57  56 

3936.26 

-25.37 

165.52 

109.73 

2 57  4J 

2994.52 

-25.36 

95.30 

110.00 

3 23  T 

2916.96 

-27.35 

90.16 

110.00 

2 33  37 

3061 .02 

-23.41 

99.57 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0070  TRA  1.5606  TC3-6.H09  BAU  1.2017 

ROE  .3162  RRA  .1366  RC3  -.2103  FAU  .03131 

FOE  .2622  FRA  .9399  FC3-1 .0441  BSP  10291 

BOE  1.0563  BRA  1.5666  0C3  6.1146  FSP  -649 


ZAP  161.30  ETS  306.13  ZAE  129.69  ETE  193.10  ZAC  153.02  ETC  102.99  ClP-170.05 

71.74  RAO  6567.6  VEL  11.666  PTH  2.05  VHP  7.490  OPA  3.31  RAP  59.09  ECC  1.24  19 
INJ  RT  ASC  INJ  AZMTH 
297.10  66.50 

297.17  66.49 

297.10  66.50 

297.17  66.49 

290.09  60.65 

296.19  64.35 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5669.9  SGR 
RRT  .6044  RRF 
SOB  5697.1  R23 
SGI  5602.7  SG2 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  3 32 

3336.3 

-28.32 

157.60 

3 47  35 

2394.5 

-28.31 

87.38 

23  3 32 

3336.3 

-20.32 

157.60 

3 47  35 

2394,5 

-20.31 

07.38 

4 J1  44 

2317.0 

-30.00 

01  .97 

3 26  30 

2461  .0 

-26.66 

91  .92 

ORBIT  DETERMINATION  ACCURACY 


556.0 

SG3 

193.7 

ST 

1732.3 

SR 

478.4 

SS 

416.3 

.6655 

RTF 

.9430 

CRT 

.9350 

CRS 

-.7245 

CST 

-.9201 

.0230  R13 

.9431 

LSA 

1029.7 

MSA 

233.9 

SSA 

23.3 

405.0 

THA 

3.86 

ELI 

1709.6 

El2 

164.2 

alf 

14.60 

LAUNCH  OATE  FEB  15  1969 


FLIGHT  TIME  186.00 


ARRIVAL  cate  AUG  20  1969 


heliocentric  ccnic 

RL  147.70  LAL  .00  LOL  146.14 
RP  108.08  LAP  -1.47  LOP  50.79 


26.600  GAL 
36.977  GAP 


30 . 1 50 
35.063 


67.10  23  33  40 


DISTANCE  539.827 

3.03  A7L  88.52  MCA  264.65  SMA  121 .92  ECC  .22197  INC  3.4750 

11.07  A7P  90.14  TAL  166.30  TAP  70.95  RCA  94.05  APO  140.90 

RC  176.542  GL  9.96  GP  -15.25  7AL  60.71  7AP  162.32  ETS  304.64  7AE  129.70  ETE  192.73  7AC  1 55.25  ETC  182.41  ClP-170.93 

PLANETOCENTRIC  CONIC 

' - DPA  4.44  RAP  61 .91  ECC  1.2567 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3302.5  -27.03  154.47 

2454.9  -27.02  91.53 

3302.5  -27.03  154.47 

2454.9  -27.02  91.53 

2176.4  -32.39  7J.72 

2629.0  -21.91  102.57 

ORBIT  DETERMINATION  ACCURACY 
ST  1600.6  SR  460.0  SS  393.5 

CRT  .0908  CRS  -.6257  CST  -.9102 

LSA  1692.6  MSA  266.3  SSA  22.0 

ELI  1655.0  El2  205.6  AlF  14.83 


C3  15,599 

VHL  3.950 

DLA  32.80 

RAL  75.63 

RAO  6567.6 

VEL  11.704 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

72.72 

22  28  45 

3902.50 

-24.14 

162.33 

301 .57 

107.28 

2 57  52 

3054.90 

-24 . 1 3 

99.39 

301.57 

72.72 

22  26  45 

3902.50 

-24.14 

162.33 

301 .57 

107.28 

2 57  52 

3054.90 

-24 . 1 3 

99.39 

301.57 

110.00 

4 28  21 

2776.42 

-30.45 

80.40 

304.10 

110.00 

2 1 23 

3 226.98 

-18.12 

109.66 

29$. 40 

DIFFERENTIAL  CORRECTIONS 
TOE  .8854  TRA  1.0260  TC3-5.8032 

ROE  .3100  RRA  .1515  RC3  -.1930 

FOE  .1902  FRA  .9962  FC3-1 .6246 

BOE  .9408  BRA  1.8323  BC3  5.8064 

LAUNCH  OATE  FEB  15  1969 


BAU  1.2109 
FAU  .02927 
BSP  18466 
FSP  -630 


67.09 

67.10 
67.09 
73.66 
60.51 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5709.1  SGR  551.8  SG3  187.0 
RRT 
SOB 
SGI 


3 40  47 
23  33  40 
3 40  47 
5 14  38 
Z 55  12 


.6715  RRF  .6513  RTF  .9443 
5735.7  R23  .0107  R13  .9444 

57$1.1  SG2  400.0  THA  3.73 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14  VL 

RP  108.04  LAP  -1.29  LOP  54 .00  VP 

RC  170.523  GL  8.43  GP  -14.72  ZAL 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  180.00 
DISTANCE  545.397 

26.560  GAL  4.39  AZL  00.70  HCA  267.06  SMA  121.67 

36.960  GAP  11.47  AZP  90.05  TAL  164.70  TAP  72.56 

65.60  ZAP  163.20  ETS  302.92  ZAE  129.85  ETE  192.33 


ARRIVAL  DATE  AUG  22  1 969 


ECC  .22718  INC  1 .2957  V]  30.150 
RCA  94.03  APO  149.32  V2  35.076 
ZAC  157.49  ETC  181.73  ClP-17i.8J 


C3  16.699 

VHL  4 .086 

OLA  31.53 

RAL  79.34 

RAO  6567.7 

V£L  11.751 

PTH  2.07 

VHP  7.920 

DPA  5 . 50 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

75.52 

23  2 12 

3059.76 

-22.86 

150.49 

305.94 

67.67 

24  6 32 

3259.8 

104.48 

2 53  50 

3128.66 

-22.65 

104.43 

305.94 

67.66 

3 46  6 

2528.7 

75.52 

23  2 12 

3059.76 

-22.86 

150.49 

305.94 

67.67 

24  6 32 

3259.8 

104.46 

2 53  58 

3120.66 

-22.85 

104.43 

305.94 

67.66 

3 46  6 

2528.7 

110.00 

5 10  56 

2703.27 

-31.73 

75.09 

309.16 

76.57 

5 56  0 

2103.3 

110.00 

1 48  20 

3333.15 

-14.53 

115.59 

301.50 

58.71 

2 43  53 

2733.2 

-25.69 

-25.68 

-25.69 

-25.60 

-33.25 

-10.57 


1 50 . 70 
96.64 
1 50 . 70 
96.64 
66.19 
108.80 


DIFFERENTIAL  CORRECTIONS 
TOE  .7509  TRA  2.1091  TC3-5.4455  BAU  1.2163 

ROE  .3210  RRA  .1675  RC3  -.1751  FAU  .02710 

FOE  .1394  FRA  1 .0532  FC3-1 .4092  BSP  18532 

BOE  .8240  BRA  2.1157  0C3  5.4483  FSP  -607 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5742.5  i 
RRT  .6598  f 
SGB  5768.5  t 
SGI  5753,9  i 


ORBIT  DETERMINATION  ACCURACY 


546.0 

SG3 

100.5 

ST 

1494.5 

SR 

457.6 

$S 

380.7 

.6390 

RTF 

.9454 

CRT 

.0269 

CRS 

-.5149 

CST 

-.9064 

.0161 

R13 

.9455 

LSA 

1580.0 

MSA 

301  .5 

SSA 

20.7 

410.1 

THA 

3.61 

ELI 

1543.0 

EL2 

249.3 

alf 

14  .60 

1745 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  FEB  15  1969 


flight  time  190.00 


ARRIVAL  CATE  AUG  24  1969 


heliocentric  CONIC 


RL 

J47.78 

LAL 

.00 

LOL 

146.14 

VL 

26.519 

CAL 

RP 

108  .00 

LAP 

-1  .32 

LOP 

57.21 

VP 

36.944 

GAP 

RC 

180.483 

GL 

6.97 

GP 

- J 4 .25 

7AL 

62.59 

ZAP 

PLANETOCENTRIC  1 

CONIC 

C3 

16.024 

VHl 

4 .245 

CLA 

30.26 

ral 

82.84 

RAC 

DISTANCE  550 .923 

4.97  A7L  88.08  HCA  27J .07  SMA  I2J  .44  ECC  .23283  INC  I . 1 J 7]  V]  30.150 

11.90  A7P  89 .98  TAL  163.11  TAP  74.  10  RCA  93.16  APO  U9.7J  V?  35.DH9 


VEL  11.807  PTH  2.09  VHP  8.158  CPA  6.49  RAP  66.07  ECC  1.2966 


LNCH  A7MTH 

LNCH  TIME 

L - I TTME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.87 

23 

40  19 

3801 .38 

-21  .54 

153.51 

310.27 

68.23 

24  43 

40 

3201  .2 

-24.31 

145 .78 

10J  . J 3 

2 

43  50 

3222 . 58 

-21 .53 

110.91 

310.27 

68.21 

3 37 

32 

2622.6 

-24.30 

103.17 

78.87 

23 

40  19 

3801 .18 

-21.54 

153.53 

310.27 

68.23 

24  43 

40 

3201  .2 

-24.31 

145 .78 

101.13 

2 

43  50 

3222.58 

-23 .53 

110.91 

310.2? 

68.21 

3 37 

32 

2622.6 

-24.30 

103.1 7 

110.00 

5 

46  30 

2650.24 

-32.50 

71  .15 

313 .91 

78.78 

6 30 

41 

2050.2 

-33.71 

62.12 

110.00 

1 

40  45 

3421 .51 

-11.35 

120.47 

304.84 

57.54 

2 37 

47 

2823  .5 

-15.56 

113.88 

DIFFERENTIAL  CORRECTIONS 

MIC- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  .6207 

TRA 

2.4022 

TC3-5 .0707 

6AU  1.2224 

SGT  5772.8  SGR 

540.5  SO 3 

174  .2 

ST 

3409.4 

SR  446.2 

SS 

374  . 5 

ROE  . 3244 

RRA 

.1856 

RC3  -.158? 

FAU  .02526 

RRT 

.6486  RRF 

.6270  RTF 

.9468 

CRT 

.7382 

CRS  -.3924 

CST 

-.9088 

FOE  .0816 

FRA 

1 .1069 

FC3-1 .2134 

BSP  18699 

see 

5798.1  R23 

.0129  R13 

.94  68 

LSA 

* 3487.2 

MSA  337.1 

SSA 

19.5 

BCE  . 7004 

BRA 

2.4092 

8C3  5.0732 

FSP  -589 

SGI 

5783.5  SG2 

410.7  THA 

3.49 

ELI 

1449.0 

El2  292.8 

AlF 

13.73 

LAUNCH  DATE  FEB  1 5 1 969 


flight  time  392.00 


ARRIVAL  CATE  AUG  26  1969 


HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  107.96  LAP  -.94  LOP  60.42 

RC  182.422  GL  5.59  CP  -13.81 

PLANETOCENTRIC  CONIC 
C3  19.604  VHL  4.4 28  OLA  26.99  RA L 


DISTANCE  556.399 

VL  26.480  GAL  5.59  A7L  89.06  HCA  274.28  SMA  121.20  ECC  .23897  INC  .9379  VJ  30 . 1 50 

VP  36.927  GAP  12.35  A7P  89.93  TAL  161.53  TAP  75.82  RCA  92.24  APO  150.17  V2  35.102 

7AL  59.68  7AP  164.79  ETS  298 . 75  7AE  129.97  ETE  191.62  7AC  163.99  ETC  179.89  CLP-173.56 

86.15  RAC  6567.8  VEL  11.874  PTH  2.1 1 VHP  8.4J4  QPA  7.42  RAP  68.21  ECC  1 . 3226 


LNCH  A7MTH 

INCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.52 

0 33  34 

3705.22 

-20.20 

145.84 

314.56 

68.75 

1 35  19 

3105.2 

-22.91 

1 38 . 1 6 

96.48 

2 20  53 

3358 .06 

'20.19 

120.38 

314.55 

68.74 

3 16  51 

2758.1 

-22.90 

112.70 

100.00 

3 50  1 3 

307J  .30 

-25.26 

101 .07 

316,44 

73.46 

4 41  24 

2471  .3 

-27.28 

92.85 

- 

100.00 

1 46  56 

3467.21 

-15.29 

126.19 

312.30 

64  .00 

2 44  43 

2867.2 

-J8.66 

119.02 

110.00 

6 17  46 

2609.26 

-33.00 

68.05 

318,48 

80.55 

7 1 15 

2009.3 

-33.96 

58.95 

- 

110.00 

1 35  52 

3502.02 

-8.38 

124.80 

3 08.29 

56.74 

2 34  J4 

2902.0 

-12.70 

J 18.37 

DIFFERENTIAL  CORRECTIONS 


MJC-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.4765 

TRA 

2.7109 

TC3-4.6770 

BAU 

1 .2263 

SGT 

5798.0 

SGR 

533.5  SG3 

168.0 

ST 

3357.7 

SR 

434  .5 

SS 

375.6 

ROE 

.3286 

RRA 

.2003 

RC3  -.1428 

FAU 

.02340 

RRT 

.6382  RRF 

.6160  RTF 

.9482 

CRT 

.6261 

CRS 

-.271  l 

CST 

-.9187 

FOE 

.0272 

FRA 

1 . 1 598 

FC3-1 .0333 

BSP 

18836 

SG0 

5822.5 

R23 

.0100  R13 

.9483 

LSA 

142 7,4 

MSA 

367.9 

SSA 

18. 3 

80E 

.5788 

BRA 

2.7183 

BC3  4.6792  FSP 

-572 

SGI 

5808 . 1 

SG2 

410.0  THA 

3.38 

ELI 

1386.4 

EL2 

331  .6 

alf 

12.04 

LAUNCH  CATE  FEB  16  1969 


flight  time  194.00 


ARRIVAL  CATE  AUG  28  1969 


HELIOCENTRIC  CONIC 


CISTANCE  561  .819 


RL  147.78 

LAL 

.00 

LOL  146.U 

VL  26.440 

GAl  6.24 

A7L  89.24 

HCA 

277.50 

SMA 

120.97 

ECC  .24563 

INC  .7570 

VI  30.150 

I 

RP  107.92 

LAP 

- .75 

LOP  63.64 

VP  36.911 

GAP  12.82 

A7P  89.90 

tal 

159.97 

TAP 

77.47 

RCA  91 .26 

APO  150.69 

V2  35.114 

RC  184.340 

CL 

4.30 

GP  -13.41 

7Al  56.91 

7AP  165.49 

ETS  296.26 

7AE 

130.01 

ETE 

191 .31 

7AC  164 .24 

ETC  178.60 

CLP-1 74 .43 

- 

PLANETOCENTRIC  CONIC 

C3  21.473 

VHL 

4.634 

CLA  27.74 

RAl  89.25 

RAC  6567.9 

VEL  11 .952 

PTH 

2.13 

VHP 

8.690 

CPA  8.27 

RAP  70.39 

ECC  1 .3534 

-■ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

JNJ  2 LONG 

- 

90.00 

2 

29  46 

3390.26 

-22.88 

123.74 

320.28 

72.84 

3 

26  17 

2790.3 

-25.01 

115.72 

90.00 

0 

49  28 

371 6760 

-14.90 

144.33 

317.09 

65.64 

1 

51  24 

3116.6 

-18.07 

137.09 

= 

100.00 

4 

35  58 

2983.47 

-26.82 

95.01 

321  .48 

76.28 

5 

25  41 

2383,5 

-28.44 

86.58 

100.00 

1 

25  58 

3598.61 

-11.23 

133.83 

315.24 

62. 1J 

2 

25  56 

2998.6 

-14.87 

126.93 

110.00 

6 

45  48 

2577.13 

-33.34 

65.61 

322*92 

81 .96 

7 

28  45 

1977.J 

-34 .09 

56.45 

- 

110.00 

1 

32  37 

3577.72 

-5.53 

128.81 

3 11.80 

56.21 

2 

32  15 

2977.7 

-9.93 

122.49 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.3267 

TRA 

3.0366 

TC3-4 .2 747 

BAU 

1.2277 

SGT 

5818.4 

SGR 

525.8 

SG3 

162.2 

ST 

1340.5 

SR 

422.5 

SS 

382.7 

ROE 

.3337 

RRA 

.2175 

RC3  -.1273 

FAU 

.02156 

RRT 

.6285 

RRF 

.6060 

RTF 

.9497 

CRT 

.4  998 

CRS 

-.1598 

CST 

-.9338 

FOE 

-.0235 

FRA 

I .2130 

FC3  -.8701 

BSP 

18960 

see 

5842.1 

R23 

.0078 

R13 

.9498 

LSA 

1403.4 

MSA 

389.8 

SSA 

17.3 

80E 

.4670 

BRA 

3.0443 

6C3  4.2766 

FSP 

-554 

SGI 

5827.8 

SG2 

408.3 

THA 

3.27 

ELI 

1358.3 

El2 

361  .2 

ALF 

9.64 

LAUNCH  DATE  FEB  15  1969 


flight  time  196.00 


arrival  cate  AUG  30  1969 


HELIOCENTRIC  CCNIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  107.88  LAP  -.56  LOP  66.85 

RC  186.236  GL  3.09  GP  -33.05 

PLANETOCENTRIC  CONIC 
C3  23.676  VHL  4.866  OLA  26.52  RAL 


OISTANCE  567.172 

VL  26.401  GAL  6,93  A7L  89.43  HCA  280. 7j  SMA  120.75  ECC  .25289  INC  .5734  VJ  XI. 150 

VP  36.895  GAP  13.34  A7P  89.89  TAL  158.43  TAP  79.14  RCA  90.21  APO  151.28  V2  35.126 

7AL  54.26  ZAP  166.14  ETS  293.46  7AE  130.04  ETE  191.02  7AC  166.48  ETC  176.88  CtP-j 75. 31 

92.16  RAO  6568.0  VEL  12.044  PTH  2.15  VHP  8.986  CPA  9.07  RAP  72.59  ECC  1.3897 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 19  38 

3287.33 

-24,77 

116.80 

325.40 

75.83 

4 14  26 

2687.3 

-26.48 

108 .55 

90.00 

0 22  48 

3866.95 

-10.50 

153.18 

319.88 

63.55 

1 27  15 

3267.0 

-13.97 

146.22 

100.00 

5 11  18 

2927.36 

-27.67 

91  .05 

326 . 1 5 

78.20 

6 0 5 

2327.4 

- 29.01 

82-51 

100.00 

1 13  49 

3707.15 

-7.87 

139.68 

318.48 

61.07 

2 15  31 

3102.2 

-13  .67 

132.96 

110.00 

7 11  12 

2552.18 

-33.56 

63.69 

327.27 

83.07 

7 53  44 

1952.2 

-34.J5 

54 .50 

110.00 

1 30  24 

3650.09 

-2.78 

132.61 

315.35 

55.92 

2 31  14 

30  50.1 

-7.23 

126.35 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


tde 

.1753 

TRA 

3.3845 

TC3-3.8666 

BAU 

1 .2244 

SGT 

5834.3  SGR 

517.5 

SG3 

156.6 

ST 

1356.7 

SR 

410.7 

SS 

394.2 

ROE 

.3397 

RRA 

.2353 

RC 3 -.1118 

FAU 

.01973 

RRT 

.6197  RRF 

.5975 

RTF 

.9512 

CRT 

.3716 

CRS 

-.0660 

CST 

-.9499 

FOE 

-.0697  FRA 

1 .2680 

FC3  -.7215 

BSP 

18967 

SGB 

5857.2  R23 

.0065 

R13 

.9512 

LSA 

1415.7 

MSA 

400.2 

SSA 

16.3 

0OE 

.3823 

BRA 

3.3927 

0C3  3.8682 

FSP 

-532 

SGI 

5043.1  SG2 

405.5 

THA 

3.16 

ELI 

1366.0 

EL2 

370.7 

alf 

6.96 

1746 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  DATE  FE6  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  3 46.1 4 

RP  107.85  LAP  -.37  LOP  70.07 

RC  188.109  CL  1.97  CP  -12.72 

planetocentric  CONIC 

C3  26.264  VHL  5.125  OLA  25.34  RAL  94 .87 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 55  47  3227.24  -25.71 

90.00  0 8 18  3978.11  -7.06 

100.00  5 4J  12  2887.36  -28.19 

100.00  1 5 34  3793.21  -4.84 

110.00  7 34  20  2533.39  -33.70 

110.00  1 28  55  3719.95  -.11 

differential  corrections 

TOE  .0134  TRA  3.7469  TC3-3.4754  BAU  1.2208 
ROE  .3461  RRA  .2529  RC3  -.0977  FAU  .01805 

FOE  -.1151  FRA  1.3216  FC3  -.5948  BSP  19080 

BOE  .3464  BRA  3.7554  8C3  3.4767  F$P  -516 

LAUNCH  DATE  FEB  1 5 1 969 

HELIOCENTRIC  CONIC 

RL  147.78  LAL  .00  LOL  146.14  VL  26.325 

RP  107.81  LAP  -.18  LOP  73.29  VP  36.862 

RC  189.959  CL  .93  OP  -12.41  ZAL  49.40 

planetocentric  conic 


Flight  time  198.00 
DISTANCE  572.449 

VL  26.363  CAL  7.67  AZL  89.63  MCA  283.93  SMA  120.52 

VP  36.878  CAP  13.89  A7P  89.91  TAl  156.90  TAP  80.84 

ZAL  51.76  7AP  166.73  ETS  290 . 34  7AE  130.05  ETE  190.76 


ARRIVAL  CATE  SEP  J 1 969 


RAO  6568.1  VEL  12.151  PTH  2.18 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 
112.65  330.06  77.71 

159.54  323.07  62.51 

88.20  330.62  79.62 

144.74  321.85  60.47 

62.24  331.55  83.92 

136.26  318.91  55.82 

MID-COURSE  EXECUTION  ACCURACY 


ECC  .26080  INC  .3856  VI  30 . 1 50 

RCA  89.09  APO  151.96  V2  35.138 

7AC  168.70  ETC  174.49  CLP-J76.18 

DPA  9.79  RAP  74.81  ECC  1.4322 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 49  34 

2627.2 

-27.15 

104 .27 

1 14  36 

3378.1 

-10.69 

152-74 

6 29  19 

2287.4 

-29.33 

79.58 

2 8 47 

3193.2 

-8.74 

1 30 . 1 3 

8 16  34 

1933.4 

-34.18 

53.03 

2 30  55 

3120.0 

-4.59 

130.04 

ORBIT  DETERMINATION  ACCURACY 


SGT 

5845.6 

SCR 

507.6  SG3 

151  .2 

RRT 

.6109 

RRF 

.5886  RTF 

.9531 

see 

5867.6 

R23 

.0046  R13 

.9531 

SCI 

5853.8 

SG2 

401.3  THA 

3.05 

FLIGHT  time  200.00 
DISTANCE  577.636 

GAL  8.45  AZL  89.81  MCA  287.15  SMA  120.31 
GAP  14.48  A7P  89-94  TAL  155.41  TAP  82.56 
ZAP  167.25  ETS  286.88  7A£  130.05  ETE  190.51 


ST 

1394.6  SR 

390.2 

SS 

400.0 

CRT 

.2460  CRS 

.0103 

CST 

-.9630 

LSA 

1452.3  MSA 

400.7 

SSA 

15.5 

ELI 

1390.4  EL2 

304.9 

ALF 

4.35 

ARRIVAL 

CATE 

SEP 

3 1969 

ECC  .26944  INC  .1926  VI  30 . 1 50 
RCA  87.89  APO  1 52 . 72  V2  35.150 
7AC  170.89  ETC  170.95  ClP-177.07 


RAL 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

4 25  43 

3105.98 

-26.28 

109.76 

23  54  35 

4073.83 

-4.02 

164.93 

6 7 22 

2858.24 

-28.53 

86.10 

0 59  33 

3876.80 

-2.02 

149.35 

7 55  28 

2520.03 

-33.79 

61  .21 

1 27  56 

3707.78 

2.48 

139.79 

97.40  RAO  6568.2  VEL  12.275  PTH  2.21 
INJ  RT  ASC  INJ  A7MTH 


VHP 


9.654  OPA  10.46  RAP  77.06  ECC  1 .4822 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1538  TRA  4.1306  TC3-3.0972 
ROE  .3532  RRA  .2705  RC3  -.0844 
FOE  -.1577  FRA  1.3765  FC3  -.4846 
BOE  .3853  BRA  4.1395  BC3  3.0983 


BAU  1.2136 
FAU  .01640 
BSP  19180 
FSP  -500 


334.51 

326.41 

334.96 

325.30 

335.76 

322.49 


SOT  5852.1  SCR 
RRT  .6021  Rtf' 
SG0  5873.1  R23 
SCI  5859.7  SC2 


79.05 
61.95 
80.67 
60.17 
84.52 
55.90 

UTICN  ACCURA 
496.7  SG3 
.5802  RTF 
.0032  R1 3 
396.0  THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 18  49 

2586.0 

-27.52 

101 .31 

25  2 28 

3473.8 

-7.75 

158.23 

6 55  0 

2258.2 

-29.52 

77.44 

2 4 9 

3276.8 

-5.98 

142.79 

0 37  28 

1920.0 

-34.18 

51  .99 

2 31  3 

3187.8 

-2.01 

133.59 

ORBIT  DETERMINATION  ACCURACY 
146.0  ST  1450.7  SR  385.6  SS  423.5 

.9551  CRT  .1337  CRS  .0881  C$T  -.9747 

,9551  L$A  1509.3  MSA  393.2  SSA  14.7 

2.94  ELI  1451.7  El2  381.9  ALF  2.19 


LAUNCH  DATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  107.78  LAP  .01  LOP  76.52 

RC  191.786  CL  -.03  CP  -12.13 

planetocentric  conic 
C3  32.857  VHL  5.732  OLA  23. 1J 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 51  37  3156.75 

90.00  23  47  24  4160.66 

100.00  6 30  39  2837.40 

100.00  0 54  58  3955.24 

110.00  8 14  49  2511.54 

110.00  1 27  18  3853.87 

DIFFERENTIAL  CORRECTIONS 
TDE  -.3263  TRA  4.5388  TC3-2.7350 

ROE  .3610  RRA  .2879  RC3  -.0718 

FOE  -.1970  FRA  1.4334  FC3  -.3895 

BOE  .4066  BRA  4.5479  BC3  2.7368 


flight  time  202.00 
DISTANCE  582.718 

VL  26.287  CAL  9.28  A7L  90.01  MCA  290.38  SMA  120.09 

VP  36.846  CAP  15.11  A7P  90.00  TAL  153.95  TAP  84.33 

ZAL  47.18  ZAP  167.70  ETS  283.08  ZAE  130.03  ETE  190.27 


ARRIVAL  DATE  SEP  5 1969 

ECC  .27890  INC  .0000  VI  30.150 
RCA  86.60  APO  153.59  V2  35.163 
ZAC  173.02  ETC  165.24  CyP-177.96 


RAL  99.74 
INJ  LAT 
-26.64 
-1.23 
-28.75 
.64 
-33.85 
5.00 

BAU  1.2022 
FAU  .01478 
BSP  19247 
FSP  -484 


RAO  6568. 
INJ  LONG 
107.69 
169.79 
84.59 
153.65 
60.55 
143.26 
MID- 
SGT 
RRT 
SC6 
SCI 


3 VEL  12.419  PTH  2.24  VHP  10.031  DPA  11.07  RAP  79.31  FCC  1.5407 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


336.81 

329.82 
339.20 
328.78 
339.91 
326.07 


80.02 

61.71 

61.44 

60.11 

84.91 

56.14 


5 44  13 
24  56  44 

7 17  57 
2 0 53 

8 56  40 
2 31  32 


■COURSE  EXECUTION  ACCURACY 

5854.3  SCR  404.7  SG3  141.0 
.5934  RRF  .5723  RTF  .9573 

5874.4  R23  .0021  R13  .9573 

5861.4  SG2  389.6  THA  2.03 


2556.8 
3560.7 
2237.4 
3355.2 
1911  .5 

3253.9 


-27.75 

-5.00 

-29.63 

-3.34 

-34.18 

.52 


99.20 
163  J 1 4 
75.90 
147.13 
51  .33 
137.04 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 
RP  107.75  LAP  .20  LOP  79.74 
RC  193.508  CL  -.92  CP  -11.07 

PLANETOCENTRIC  CONIC 
C3  37.033  VHL  6.086  OLA  22.0 7 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 14  28  3136.37 

90.00  23  41  52  4241 .45 

100.00  6 51  33  2823.29 

100.00  0 51  23  4029.77 

110.00  8 32  31  2507.43 

110.00  1 26  55  3918.39 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5050  TRA  4.9725  TC3-2.3949 
ROE  -3695  RRA  .3040  RC3  -.0601 
FOE  -.2360  FRA  1 .4925  FC3  -.3088 
BDE  .6258  BRA  4.9818  8C3  2.3956 


FLIGHT  TIME  204.00 
DISTANCE  587.675 

VL  26.251  CAL  10.10  A7L  90.22  HCA  293.60  SMA  119.88 

VP  36.830  CAP  15.81  AZP  90.09  TAL  152.53  TAP  86.13 

ZAL  45.11  ZAP  168.08  ETS  278.92  7AE  129.99  ETE  190.05 


RAL  101.92 
INJ  LAT 
-26.87 
1.38 
-20.89 
3.16 
-33.87 
7.43 

BAU  1.1861 
FAU  .0 1321 
BSP  19305 
FSP  -468 


RAO  6568.4  VEL  12.586  PTH  2.28  VHP  10.443 
INJ  LO*G  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


106.25  343.01  80.71 

174.29  333.28  61 .71 

03.56  343.35  81.96 

157.74  332.29  60.26 

60.24  344.02  85.09 

146.66  329.65  56.54 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5051 .8  SCR  471.5  SG3  136.3 
RRT  .5045  RRF  .5643  RTF  .9597 
SCB  5070.7  R23  .0012  RJ3  .9597 

SCI  5858.3  SG2  382.2  THA  2.71 


6 6 44 

24  52  33 
38  37 
58  33 
14  18 
32  13 


7 

1 

9 

2 


ST  1518.2 

SR 

372.9 

SS 

439.9 

CRT  .0379 

CRS 

.1450 

CST 

-.9826 

LSA  1578.7 

MSA 

300.7 

SSA 

U.O 

ELI  1518.3 

El2 

372.6 

ALF 

.57 

arrival 

CATE 

SEP 

7 1969 

ECC  .28928 

INC 

.2150 

V] 

30.150 

RCA  05.20 

APO 

154 .56 

V2 

35.172 

7AC  175.01 

ETC 

154 .03 

CLP 

-178.07 

OPA  11.61 

RAP 

01 .50 

ECC 

1 .6095 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2536.4  -27.00  97.73 

3641.4  -2.42  167.66 

2223.3  -29.70  74.05 

3429.0  -.82  151.22 

1907.4  -34.10  51.00 

3318.4  2.98  U0.41 

ORBIT  DE TERMINATION  ACCURACY 

ST  1590.8 

SR 

360.1 

SS 

456.9 

CRT  -.0426 

CPS 

.1920 

CST 

-.9002 

LSA  1653.9 

MSA 

365.5 

SSA 

13.3 

ELI  1590.9 

EL2 

359.7 

ALF 

179.42 

1747 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  CATE  FEB  15  1969 

heliocentric  CONIC 

R L 14  7 ,70  LAL  .00  LOU  146.14 

RP  107.71  LAP  .39  LOP  82.97 

PC  195.366  GL  -J.73  GP  -11.63 

planetocentric  CONIC 


FLIGHT  TIME  206.00 


ARRIVAL  CATE  SEP  9 1969 


VL  26.215 
VP  36.614 
7AL  43.19 


DISTANCE  592.466 

GAL  11.14  AZL  90.44  HCA  296.63  SMA  119.66  ECC  .30071  INC  .4355  VI  30.150 

GAP  16.56  A7P  90.20  Ul  151.15  TAP  67,98  RCA  83.69  APO  355.66  V2  35.182 

7AP  166.37  ETS  274.43  7AE  1 29.92  ETE  189.64  ZAC  176.63  ETC  132.99  ClP-179.80 


C3  41.944 

VHL  6.476 

DLA  21 .09 

RAL  103.92 

RAO  6568.6 

VEL  12.779 

PTH  2.32 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

5 34  51 

3123.01 

-27.01 

105.30 

347.11 

81  .17 

90.00 

23  37  28 

4317.71 

3.83 

178.55 

336.76 

61  .92 

100.00 

7 10  25 

2814.83 

-28.97 

82.95 

347.43 

82.28 

100.00 

0 48  31 

4101  .12 

5.56 

161 .68 

335.80 

60.58 

110.00 

8 48  43 

2507.29 

-33.07 

60.22 

348.07 

85.10 

110.00 

1 26  42 

3981 .43 

9.78 

150.03 

333.23 

57.08 

differential  corrections 

TDE  -.6876  TRA  5.4362  TC3-2.0735 

ROE  .3786  RRA  .3212  RC3  -.0492 

FOE  -.2716  FRA  1.5557  FC3  -.2396 

BOE  .7850  BRA  5.4477  0C3  2.0741 

LAUNCH  DATE  FEB  1 5 1 969 

HELIOCENTRIC  CONK 
RL  147.78  UAL  .00  LOL  146.14 

RP  107.68  LAP  .58  LOP  86.20 

RC  197.118  GL  -2.48  GP  -11.41 

planetocentric  conic  * 

C3  47.734  VHL  6.909  OLA  20.16 
LNCH  AZMTH  lnch  time  L-I  TIME 
90.00  5 53  8 3115.44 

90.00  23  33  53  4390.29 

100.00  7 27  28  2811.23 

100.00  0 46  9 4J69.73 

110.00  9 3 32  2510.72 

110.00  1 26  35  4043.01 

differential  corrections 

TOE  -.8239  TRA  5.9316  TC3-J .7793 
ROE  .3882  RRA  .3362  RC3  -.0395 
FOE  -.3073  FRA  1.6213  FC3  -.1830 
BOE  .9108  BRA  5.9411  0C3  1.7797 


LAUNCH  CATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00 
RP  107.66  LAP  .77 
RC  198.846  GL  -3.16 

planetocentric  conic 

C3  54.585  VHL  7 . 388 
LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


INJ  TIME 

6 26  54 
24  49  26 

7 57  20 
1 56  52 
9 30  30 

33  3 


MID-COURSE  EXECUTION  ACCURACY 
0AU  1.1$3J  SGT  5845.7  SGR  457.3  SG3  I3J.9 

FAU  .01161  RRT  .5753  RRF  .5566  RTF  .9622 

BSP  19270  SG6  5663.5  R23  .0010  R13  .9622 

FSP  -451  SGI  5851.6  SG2  373.7  THA  2.59 

FLIGHT  TIME  208.00 


OPA  12.10  RAP 
PO  CST  TIM  INJ 

2523.0 

3717.7 

2214.8 

3501 .1 
1907.3 
3381  .4 

ORBIT  DETERMINA 
ST  1664.2  SR 
CRT  -.1079  CRS 
ISA  1729.9  MSA 
ELI  1664,6  CL2 


83.84  ECC  1 .6903 
2 LAT  INJ  2 LONG 


27.96 
,05 
29.73 
1 ,60 
34.18 
5.38 


96.76 
171 .92 
74  .2 3 
155.13 
50.99 
143.71 


TION  ACCURACY 

347.4  SS  474.0 
.2290  CST  -.9920 

349.4  SSA  12,7 
345.2  ALF  178.65 


ARRIVAL  DATE  SEP  II  1969 


DISTANCE  597.118 

12.19  A7L  90.67  MCA  300.06  SMA  119.48  ECC  .31331  INC  .6680  Vi 
17.39  AZP  90.33  TAL  149.83  TAP  89.89  RCA  82.04  APO  156.91  V2 


VL  26.179  GAL 

VP  36.798  GAP  _ _ ....  

7Al  41.41  ZAP  166.56  ETS  269.62  ZAE  129.82  ETE  189.63  ZAC  177.19  ETC  *92^0  ClP  179 *.25 


30.150 

35.192 


RAL  105.76 
INJ  LAT 
-27.09 
6.14 
-29.00 
7.84 
-33.85 
12.04 

BAU  1.1357 
FAU  .01009 
BSP  19533 
FSP  -437 


RAD  6568.8  VEL  13.004  PTH  2.37  VHP  11.390 
INJ  LONG  INJ  RT  AS C INJ  AZMTH  INJ  TIME 


104.76 

182.63 

82.68 

165.50 

60.49 

153.37 


351.12 

340.24 

351.43 

339.32 

352.06 

336.80 


81.43 

62.30 

82.4J 

61.06 

84.95 

57.76 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5826.4  SGR  441.4  SG3 
RRT  .5716  RRF  .5480  RTF 
SG8  5845.1  R23  -.0067  RJ 3 
SGI  5833.9  SG2  36J .9  THA 


FLIGHT  TIME  210.00 


6 45  3 

24  47  3 

8 14  19 

1 55  39 

9 45  22 

2 33  58 


OPA  12.53  RAP  66.10  ECC  1.7856 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2515.4 
3790.3 
2211 .2 

3569.7 

1910.7 
3443.0 


-28.00 

2.39 

-29.75 

3.92 

-34.18 

7.70 


96.21 
1 75 .97 
73.96 
358.91 
51  .26 
146.97 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  601.536 


LNCH  TIME 

6 9 34 

23  30  53 

7 42  54 

0 44  3 1 
9 17  2 

1 26  32 
differential  corrections 

TOE-1.0838  TRA  6.4621  TC3-1.507I 

ROE  .3991  RRA  .3496  RC3  -.0306 

FOE  -.3419  FRA  1.6916  FC3  -.1359 

8DE  1.1550  BRA  6.47i6  BC3  1 .5074 

LAUNCH  DATE  FEB  1 5 3 969 


LOL  1 

46.14 

VL  26.145 

GAL  13.32 

AZL  90.92 

LOP 

89.43 

VP  36,782 

GAP  18.29 

AZP  90.50 

GP  - 

11.21 

ZAL  39.70 

ZAP  168.66 

ETS  264.53 

DLA 

19.29 

RAL  107.45 

RAO  6569.0 

VEL  13.264 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3112 

.77 

-27.12 

104.57 

355.04 

4459 

.67 

8.32 

186.57 

343.71 

2011 

.84 

-28.99 

82.73 

355.34 

4235 

.83 

10.00 

169.22 

342.82 

2517 

.34 

-33.81 

61.00 

355.98 

A 103 

.10 

14.20 

156.69 

340.35 

INJ  A7MTH 
81 .52 
62.84 
82.39 
61  .68 
84.64 
58.57 


127.6 

ST 

1715.7 

SR 

334.1 

SS 

491.7 

.9646 

CRT 

-.1392 

CRS 

*2621 

CST 

-.9918 

*9645 

L5A 

1784.4 

MSA 

335.5 

SSA 

12.2 

2*49 

ELI 

J7J6.3 

El2 

330.7 

ALF 

170 ,39 

ARRIVAL 

DATE 

SEP 

13  1969 

1 SMA  119.28 

ECC 

.32726 

INC 

.9165 

VI 

30 . 1 50 

TAP  91 .07 

RCA 

80,25 

APO 

158.32 

V2 

35.201 

> ETE  189.43 

ZAC 

176.23 

ETC 

56.73 

CLP 

170.27 

VHP  11.937 

OPA 

12.91 

RAP 

00.34 

ECC 

1 .8903 

1 INJ  TIME 

po  cst  rrM 

INJ 

2 LAT 

INJ 

2 LONG 

7 1 27 

2512.8 

- 

28.01 

96.03 

24  45  13 

3859.7 

4.61 

1 

79.0  5 

8 29  46 

221 1 .8 

- 

29.74 

74  .00 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.100 1 SGT  5818.8  SGR  424.7  SG3  123.5 

FAU  .00857  RRT  .5530  RRF  .5377  RTF  .9680 

BSP  19337  SG6  5834.3  R23  .0005  R13  .9680 

FSP  -423  SCI  5823,5  SG2  353.6  THA  2.32 

FLIGHT  TIME  212.00 


1 54  46 
9 58  59 

2 34  55 


3635.8  6.14  162.56 

1917.3  -34.18  51.78 

3503.1  9,94  150.18 

ORBIT  DETERMINATION  ACCURACY 
ST  1802. 3 SR  321 .3  SS  509.7 


CRT  -.2120  CRS 
LSA  1873.8  MSA 
ELI  J803.6  EL2 


•2905  CST  -.9964 
315.8  SSA  11.6 
313.7  ALF  177.77 


ARRIVAL  DATE  SEP  15  1969 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14 

RP  107.63  LAP  .95  LOP  92,66 


DISTANCE  6G5.693 

VL  26.111  GAL  14.55  A7L  91.1 8 HCA  306.52  SMA  119.09  ECC  .34275  INC  1.1840  VI 

VP  36.767  GAP  19.30  AZP  90.70  TAL  147.41  TAP  93.93  RCA  78.27  APO  159.91  V2 

RC  200.549  GL  -3.78  GP  -11.02  ZAL  38.29  ZAP  168.64  ETS  259.24  ZAE  129.52  ETE  189.22  ZAC  174.53  ETC 

PLANETOCENTRIC  CONIC 

18.48  RAL  108.98  RAO  6569.2  VEL  13.568  PTH  2.48  VHP  12.544 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


30.150 
35.209 
39.68  CLP  177,25 


C3  62.729  VHL  7.920  OLA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 24  21 

3114.27 

-27.  JO 

104.67 

90.00 

23  28  19 

4526.13 

10*36 

190*38 

100.00 

7 56  49 

2816.11 

-28.96 

83.04 

100.00 

0 42  28 

4299.53 

12.03 

172.86 

110.00 

9 29  17 

2526.80 

-33.75 

61 .74 

110.00 

1 26  29 

4161  .60 

16*25 

159.99 

DIFFERENTIAL  CORRECTIONS 
TOE-i .2953  TRA  7.0328  TC3-1 .2580  BAU  1 .0552 

ROE  .4104  RRA  .3610  RC3  -.0231  FAU  .00701 

FOE  -.3761  FRA  1.7676  FC3  -.0968  BSP  19343 

BOE  1.3588  BRA  7,04 21  BC3  1.2582  FSP  -409 


358.86 

347.16 

359.16 
346,29 
359.83 
343.88 


81.47 

63.50 
S2.23 
62.43 
84.22 

59.50 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5798.8  SGR 
RRT  .5394  RRF 
SGB  5813.0  R23 
SGI  5 802.9  SG2 


7 16  16 
24  43  45 

8 43  45 

1 54  8 

10  11  24 

2 35  51 


OPA  13.23  RAP  90.56  ECC  2.0324 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


406.6 

SG3 

119.6 

.5261 

RTF 

.9711 

*0006 

R13 

.9711 

342.1 

THA 

2.17 

2514.3  -28.00  96.12 

3926.1  6.72  183.60 

2216.1  -29.73  74.32 

3699.5  8.24  166.12 

1926.8  -34.18  52.52 

3561.6  12.08  153.36 

ORBIT  DETERMINATION  ACCURACY 

ST  J863. 2 SR  308.2  SS  528.4 

CRT  -.2529  CRS  .3153  CST  -.9976 

LSA  1938.0  MSA  299.4  SSA  11  .0 

ELI  1864.9  EL2  297.9  ALF  177.54 


1748 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  15  1969 


FLIGHT  TIME  214.00 


ARRIVAL  cate  SEP  17  1969 


HELIOCENTRIC  CONIC 

RL  147.78  LAL  .00  LOt  146.14  VL  26.078 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.751 

RC  202.227  GL  -4.35  GP  -10.85  7AL  36.95 

planetocentric  CONIC 

8.512  CLA  17.73  RAL  110.36  RAO  6569.4  VEL  13.922  PTH 


OISTANCE  609.530 

GAL  15.91  A7L  91.48  HCA  309.75  SMA  118.91 

GAP  20.41  AZP  90.94  TAL  146.33  TAP  96.08 

ZAP  168.51  ETS  253.81  ZAE  129.30  ETE  189.02 


ECC 

RCA 


.36001  INC  1 .4750  VJ 
76.10  APO  161  .72  V2 


30 . 1 50 
35.21 7 


ZAC  172.63  ETC  31 .26  CLP  176.18 


C3  72.462  VHL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

37  36 

3119.35 

-27.05 

105.04 

90.00 

23 

26  4 

4509.78 

12.27 

194.09 

100.00 

8 

9 20 

2823.53 

-20.89 

83.58 

100.00 

0 

40  57 

4360.83 

13.93 

176.41 

110.00 

9 

40  21 

2538.75 

-33.66 

62.66 

110.00 

I 

26  25 

4218.38 

18.18 

163.25 

2.54  VHP  13.221 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOE-1.5143  TRA  7.6531  TC3-I .0293  BAU  .9973 

ROE  .4229  RRA  .3698  RC3  -.0163  FAU  .00537 

FOE  -.4094  FRA  1.8514  FC3  - .0642  BSP  19250 

BOE  1.5722  BRA  7.6621  BC3  1 .0295  FSP  -394 

LAUNCH  DATE  FEB  15  1969 


2.56 

350.56 

2.07 

349.72 

3.58 

347.36 


SOT  5775.6  SGR 
RRT  .5236  RRF 
SG6  5780.6  R23 
SGI  5779.2  SG2 


81.29 

64.20 

01.95 

63.28 

03.68 

60.54 

UTJCW  ACCURA 
307.4  SG3 
.5120  RTF 
.0012  R13 
329.0  THA 


7 29  35 
24  42  33 

8 56  24 

1 53  37 
10  22  40 

2 36  4 3 
1CV 

115.9 

.9742 

.9742 

2.02 


26.047  GAL 
36.736  GAP 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  146.14  VL 

RP  107.58  LAP  1.31  LOP  99.13  VP 

RC  203.860  GL  -4.07  GP  -10.69  ZAL 

planetocentric  conic 
C3  04.165  VHL  9.174  OLA  17.04  RAL  111 
LNCH  AZHTH  LNCH  time 
90.00  6 49  23 

90.00  23  24  1 

100.00  8 20  30 

100.00  0 39  32 

110.00  9 50  16 

110.00  1 26  15 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.7495  TRA  0.3215  TC3  -.0244  BAU  .9276 
ROE  .4363  RRA  .3740  RC3  -.0106  FAU  .00369 

FOE  -.4442  FRA  1.9421  FC3  -.0300  BSP  19247 

BOE  1.0031  BRA  8.3299  BC3  .8244  FSP  -382 


FLIGHT  TIME  216.00 
OISTANCE  612.969 

17.40  AZL  91.79  HCA  312.90  SHA  110.74 
21.66  AZP  91.22  TAL  145.37  TAP  90.35 


OPA  13.51  RAP  92.75  ECC  2.1925 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2519.4  -27.98  96.49 

3989.8  8 . 7 j 187.22 

2223.5  -29.70  74.87 

3760.8  10.24  169.57 

1938.7  -34.17  53.45 

3618.4  14.12  156.49 

ORBIT  DETERMINATION  ACCURACY 
ST  1916.7  SR  295.3  SS  547.8 

CRT  -.2878  CRS  .3366  CST  -.9985 

LSA  1995.2  MSA  283.5  SSA  10.5 

ELI  1918.7  El2  282 . 5 ALF  177.41 

ARRIVAL  DATE  SEP  19  1969 


35.76  ZAP  168.24  ETS  240.32  ZAC  129.01  CTE  188.82 


ECC  .37931  INC  1. 7949  VI  30 . 1 50 

RCA  73.70  APO  163.70  V2  35.225 

ZAC  170.67  ETC  26.47  ClP  175.07 


,58  RAO  6569.6 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3127.49 

-26.97 

105.62 

6.13 

4650.59 

14.04 

197.60 

353.90 

2833.69 

-28.79 

84.32 

6.45 

4419.63 

15.70 

179.00 

353.00 

2552.04 

-33.55 

63.74 

7.20 

4273.25 

19.99 

166.40 

350.79 

VEL  14.336  PTH  2.61 
INJ  AZMTH 
01.01 
65.15 
01.58 
64.23 
03.04 
61.67 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5747.0  SGR 
RRT  . 5040  RRF 
SG0  5758.7  R23 
SGI  5750.0  SG2 


VHP  13.979  OPA  13.73  RAP  94.89  ECC  2.3851 


INJ  TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

7 4J  31 

2527.5 

-27.93 

97.08 

24  4J  32 

4050.6 

10.57 

190.71 

9 7 43 

2233.7 

-29.65 

75.62 

1 53  11 

3819.6 

12.11 

172.94 

10  32  40 

1952.0 

-34.15 

54.55 

2 37  29 

3673.2 

16.05 

159.58 

ORBIT  OE TERMINATION  ACCURACY 


366.9 

SG3 

112. 4 

ST 

1963.4 

SR 

282.2 

SS 

560  .8 

.4954 

RTF 

.9773 

CRT 

-.3211 

CRS 

.3585 

CST 

-.9990 

.0016 

R13 

.9773 

LSA 

2046.1 

MSA 

267.6 

SSA 

10. 0 

316.7 

THA 

1.05 

ELI 

1965.6 

EL2 

267.0 

AlF 

177.31 

LAUNCH  CATE  FEB  15  1969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00 
RP  107,56  LAP  I .49 
RC  205.508  GL  -5.34 
PLANETOCENTRIC  CONIC 
C3  98.339  VHL  9.917 
LNCH  A7MTH  LNCH  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
MO. 00 


FLIGHT  TIME  218.00 
OISTANCE  615.912 


LOL 

146. 

.14 

VL 

26.017 

gal 

19.06 

AZL 

92 

.15 

LOP 

102. 

.37 

VP 

36.721 

GAP 

23.07 

AZP 

91 

.55 

GP 

-10. 

.53 

ZAL 

34.73 

ZAP 

167.83 

ETS 

242 

.85 

OLA 

16. 

.41 

RAL 

112.64 

RAO 

6569.9 

VEL 

14. 

022 

L- 

I TIME 

INJ  LAT 

INJ 

l LONG 

INJ 

RT 

ASC 

ARRIVAL  DATE  SEP  21  1969 


VJ  30.150 


6 59  46  3138.25 

23  22  7 4708.46 

8 30  20  2846.17 

0 38  10  4475.77 

9 59  0 2568.74 

1 25  59  4325.96 

DIFFERENTIAL  CORRECTIONS 

TOE'1.9977  TRA  9.C 
ROE  .4512  RRA  .1 

FOE  -.4799  FRA  2.0428  FC3 

BOE  2.0480  BRA  9.0575  BC3 

-LAUNCH  DATE  FEB  1 5 1 969 

HELIOCENTRIC  CONIC 
RL  147.78  LAL  .00  LOL  146.14 

RP  107.54  LAP  1.66  LOP  105.61 

RC  207.111  GL  -5.77  GP  -10.39 

PLANETOCENTRIC  CONIC 
C3  115.642  VHL  10.754  OLA 
LNCH  A7MTH  LNCH  TIME 
90.00  7 8 44 

90.00  23  20  16 

100.00  0 38  51 

100.00  0 36  47 

110.00  10  6 34 

110.00  1 25  33 

DIFFERENTIAL  CORRECTIONS 
TDE-2.2612  TRA  9.0460  TC3  -.4734 
ROE  .4678  RRA  .3700  RC3  -.0021 
FOE  -.5170  FRA  2.1553  FC3  .001 1 
BOE  2.3091  BRA  9.8529  0C3  .4735 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.65 

7 

52  4 

2538.3 

-27.07 

97.86 

66.11 

24 

40  35 

4J08.5 

12.30 

194 .00 

81.12 

9 

17  46 

2246.2 

-29.59 

76 .55 

65.26 

1 

52  46 

3875.8 

13.86 

176.19 

82.33 

10 

41  49 

1968.7 

-34.11 

55.79 

62.88 

2 

38  5 

3726.0 

17.85 

162.60 

TC3 

-.6393 

BAU 

.8406 

RC3 

-.0059 

FAU 

.00187 

FC3 

-.0165 

BSP 

19218 

BC3 

.6394 

FSP 

-371 

23.07  AZP  91.55  TAL  J44.55  TAP  100.76  RCA  7l  .03  APO  166.12  v2  35.232 


2.68  VHP  14.834  OPA  13.91  RAP  96.97  ECC  2.6184 


-26.85  106.38  9.55 

15.66  201.15  357.13 

-28.66  85.23  9.07 

17.34  183.25  356.34 

-33.41  64.96  10.60 

21.66  169.66  354.12 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5714.1  SGR 
RRT  .4796  RRF 
SG6  5724.5  R23 
SGI  57J6.5  SG2 

FLIGHT  TIME  220.00 

OISTANCE  618.229 

VL  25.989  GAL  20.91  AZL  92.55  HCA  319.45  SMA  110.42 

VP  36.707  GAP  24.65  AZP  91.94  TAL  143.09  TAP  103.34 

ZAL  33.87  ZAP  167.27  ETS  237.40  ZAE  128.22  ETE  108.38 


345.3 

SG3 

109.0 

.4735  RTF 

.9004 

.0023 

R13 

.9804 

302.8 

THA 

1 .66 

ST  2001 .9  SR 
CRT  -.3523  CRS 
LSA  2089.7  MSA 
Eli  2004.2  EL2 


269.4  SS 
.3799  CST 
252.2  SSA 


591  .7 
-.9994 
9.4 


251  .8  AlF  177.24 


15.84 
L-I  TIME 

3151 .23 
4763.17 
2860.62 
4529.00 
2586.16 

4376.23 


RAL  113.53 

RAO  6570.2  VEL  15.394 

PTH  2.75 

VHP  15.803 

OPA  14.06 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

-26.70 

107.30  12.77 

80.21 

8 1 15 

2551  .2 

17.14 

204.40  .23 

67.11 

24  39  40 

4163.2 

-20.50 

86.27  13.11 

00.59 

9 26  31 

2260.6 

10.82 

186.51  359.40 

66.34 

1 52  16 

3929  .0 

-33.25 

66.30  13.98 

81.56 

10  49  40 

1986.2 

23.18 

172.77  357.32 

64.15 

2 38  29 

3776.2 

MIO-CCURSE  EXECUTION  ACCURACY 

CRB  IT  DETFfl 

BAU  .7320 

SGT  5676.6  SG ft 

322.7  SG3 

105.8 

ST  2031.9 

FAU- .0001 5 

RRT  .4406  RRF 

.4450  RTF 

.9034 

CRT  -.3829 

BSP  19177 

SG6  5605.0  R23 

.0030  R13 

.9834 

LSA  2125.7 

FSP  -360 

SGI  5678.5  SG2 

208.3  THA 

1 .46 

ELI  2034.3 

ARRIVAL  CATE  SEP  23  1969 


ECC  .42542  INC  2.5507  VI  30.150 
RCA  68.04  APO  168.79  V2  35.238 
ZAC  166.86  ETC  21.45  ClP  172.61 


?AP  98.97  ECC  2.9032 
INJ  2 LAT  INJ  2 LONG 


-27.70 

13.90 

-29.51 

15.46 

-34.06 

19.52 


98.00 
197.31 
77.61 
179.33 
57.3  5 
165.55 


256.7  SS  616.9 
.4022  CST  - .9997 
237.1  SSA  8.9 
236.9  AlF  177.19 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  FEB  16  1969 

heliocentric  conic 

*L  147. 01  LAL  .00  LOL  J 4 7 . 1 5 

ffP  1 08.29  LAP  l.6l  LOP  228.09 

PC  49.590  CL  8.26  CP  13.64 

PLANE TOCENTRIC  CONIC 
C3  27.31 8 VHL  5.227  ClA  13.24 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 34  51  2714.55 

90.00  15  59  28  4510.34 

100.00  236  2429.95 

100.00  17  13  54  4270.17 

110.00  3 26  52  2367.83 

110.00  18  6 37  4105.05 

differential  cop pec t ions 

TQE  -.2317  TRa  -.3515  TC3  .4851 
POE  -.3486  PPA  .1634  PC3  .1321 

FC£  .0177  PPA  -.1283  FC3-J.J465 

BOE  .4186  0PA  .3876  6C3  .5027 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
PL  147.83  LAL  .00  LOL  147.15 

PP  106. 33  LAP  1.44  LOP  231.20 

PC  51 .091  CL  7.59  CP  14.52 

PLANETOCENTPIC  CONIC 
C3  25.848  VHL  5.084  OLA  11.96 


VL  26.549 
VP  36.879 
2 Al  132.29 

PAL  9.90 
INJ  LAT 

-27.75 
9.88 
' 29.11 
11.10 
-32.7 l 
14.27 

BAU  .1836 
FAU  .03618 
BSP  1969 
FSP  -260 


flight  time  70.00 
CISTANCE  183.005 

CAL  -6.05  A7L  88.37  HCA  80.94  SMA  121.65 

CAP  -12.70  A7P  89,74  TAL  202.34  TAP  283.29 

7AP  15.01  ETS  298.09  7AE  148.78  ETE  12.73 

RAC  6568.1  VEL  12.194  PTH  2.J9  VHP  8.637 

INJ  LONG  INJ  PT  ASC  INJ  A7MTH  INJ  TIME 
75.61  241 .50  95.89  1 20  5 

389.47  234.65  63.33  17  14  38 

54 .50  243  .32  97.12  2 43  35 

171.18  234.01  62.07  1825  4 

33.95  240.67  100.53  430 

356.80  232.16  58.60  19  15  2 


MID-COURSE  EXECUTION  ACCURACY 
SCT  691.6  SCR  446.0  SC3  JP4.3 
PPT  .3056  RRF  -.3706  RTF  -.6652 
SC0  823.0  R23  -.0570  R13  -.6856 
SCI  712.1  SC2  412.5  THA  17.01 

FLIGHT  TIME  72.00 


arrival  cate 

APR 

27  1969 

ECC  .24452 

INC  1 .631 5 

VI 

30 . 1 4 4 

RCA  91. 91 

APO  151 .40 

V2 

34 .994 

ZAC  128.55 

ETC  151 .74 

CLP 

-6.34 

DPA  26.22 

RAP  34.63 

ECC 

1 .4496 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2134 .5 

-26.64 

67.12 

3910.3 

6.22 

182.70 

‘ 

1029.9 

-27.82 

45.94 

3670.2 

7.28 

164  ,47 

- 

1567.8 

-30.92 

25.19 

3505.1 

10. 01 

150.19 

- 

OR0 I T DETERMINATION  ACCURACY 

' 

ST  280.0 

SR  386.1 

SS 

44.5 

CRT  .0354 

CRS  .4334 

CST 

.0201 

" 

LSA  459.7 

MSA  133.5 

SSA 

28.2 

ELI  459.5 

EL2  129.7 

ALF 

55.59 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
0 40  30 

15  43  18 

2 7 56 

16  58  33 

3 29  56 

17  53  1 


DIFFERENTIAL  CORRECTIONS 
T0E  -.2193  tra 
ROE  -.3357  RRA  .j 
FOE  -.0121  FRA  -.1 
BCE  .4010  BRA  . : 


L-I  TIME 

2657.38 
4540.08 

2375.39 
4297.30 
2118.77 
4 J 26 .68 


VL  26.749 
VP  37.011 
7AL  134.05 

RAL  8.58 
INJ  LAT 
-27.28 
10.70 
-20.58 
11.96 
-32.05 
15.03 


ARRIVAL  CATE  APR  29  1969 

DISTANCE  109. 77| 

CAL  -6.04  A7L  00.55  HCA  04.  J4  SMA  122.05  ECC  .23422  INC  1.4496  VI  30  144 

CAP  -11.75  A7P  09.05  TAL  203.71  TAP  207.05  RCA  94.00  APO  151.62  V2  34  900 

7AP  16.91  ETS  304.48  7AE  147.60  ETE  14.50  7AC  128.73  ETC  150.68  CLP  -8  77 


INJ  LONG 
7J.50 
191  .19 
50.53 
172.73 
30.20 
158.01 


INJ  RT  ASC 

230.56 
232.44 
230.34 
231.03 

237.57 
230.05 


3TH  2.17 

VHP  8.1 22 

OPA  27.32 

RAP  35.03 

ECC  1 .4254 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

97.91 

1 24  47 

2057.4 

-25.90 

63.  JO 

- 

63.66 

16  58  50 

3940 . 1 

7.16 

104.39 

- 

99.15 

2 47  31 

1775.4 

-27.02 

42.08 

- 

62.40 

18  10  10 

3697.3 

0.17 

165 .99 

102.59 

4 5 15 

1510.0 

-29.98 

21  .67 

«= 

50.93 

19  1 40 

3526.7 

10.81 

151  .46 

- 

TC3 

.5356 

BAU 

.1930 

SCT 

RC3 

.1650 

FAU 

.03946 

RRT 

FC3-1 

.323  6 

BSP 

2060 

see 

BC3 

.5607 

FSP 

-298 

SCI 

709.5  SCR  457.5  SG3  117.3 
.3420  PPF  -.4176  RTF  -.6705 
044.2  P23  -.0673  Pi 3 -.7033 
735.4  SC2  414.7  THA  10.56 


ORBIT  DETERMINATION  ACCURACY 
ST  272.9  SR  302.9  S5  50.9 

CRT  .0321  CRS  -.0558  CST  -.4772 

LSA  452.5  MSA  134.0  SSA  30.5 

ELI  452.4  EL2  120.1  ALF  56-26 


LAUNCH  DATE  FEB  16  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  74.00 


ARRIVAL  CATE  MAT  i j9£$ 


Rl 

147 

.01 

LAL 

.00 

LOL 

147. 

.15 

VL 

26. 

928 

GAL 

-6.03 

AZL 

RP 

108 

.30 

LAP 

1 .27 

LOP 

234, 

.47 

VP 

37. 

128 

GAP 

-10.05 

A7P 

RC 

52. 

697 

CL 

6,86 

GP 

15, 

.49 

ZAL 

135 

.75 

ZAP 

19.08 

ETS 

PLANETOCENTRIC  CONIC 

C3 

24  . 

629 

VHL 

4.963 

■< 

j 

o 

10, 

.65 

RAL 

7 

.36 

RAO 

6560.0 

VEL 

08.73  HCA  87.33  SMA  123.95  ECC  .22510  I NC  1.2700  VI 

89.94  TAl  205.08  TAP  292.40  RCA  96.05  APO  151.86  V2 

309.69  ?AE  146.61  ETE  16.39  ZAC  120.75  ETC  149.60  CLP 


30.144 
34.967 
-1 1 .28 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
no. oo 


LNCH  TIME 
0 46  34 

15  27  30 

2 13  13 

16  43  32 

3 33  31 

17  39  44 


DIFFERENTIAL  CORRECTIONS 
TCE  -.2060  TRA  -.3126  TC3 
RCE  -.3226  RRA 
FOE  -.0403  FRA 
BCE  . 3827  BRA 


L-I  TIME 
2601  .47 
4572.15 
2322.01 

4326.85 
2070.77 

4150.85 


.5828 
.1748  RC3  .2047 
.2161  FC3-I .5158 
.3581  BC3  ,6178 


INJ  LAT 
-26.69 
11.75 
-27.94 
J2.88 
-31 .28 
15.88 

BAU  .2034 
FAU  .04312 
BSP  2144 
FSP  -341 


INJ  LONG 
67.51 
193.05 
46.69 

1 74.44 
26.75 
159.37 


INJ  RT  ASC 
235.86 
230.48 
235.60 
229.89 
234.73 
228.19 


PTH  2.16  VHP 
INJ  A7MTH  INJ 
99.82 
64.05 
101 .07 
62.79 
104.55 
59.32 


7.640  CPA  20.47  RAP 
TIME  PO  CST  TIM  INJ 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  7£5 . 3 SCR  47j  .3  SC 3 


1 29  56 

16  43  42 

2 51  55 

17  55  39 

4 0 I 

10  40  55 


2001  .5 
3972.1 
1722.0 

3726.8 

1470.8 

3550.8 


35.29  ECC  1 .4053 
2 LAT  INJ  2 LONG 


-25.06 
0.16 
-26.13 
9.14 
-28.96 
11  .69 


59.22 

106.21 

38.36 

167.65 

38.31 

152.77 


ORBIT  DETERMINATION  ACCURACY 


RRT 

5GB 

SCI 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.01  LAL  .00  LOL  147.15 

RP  108.42  LAP  1.09  LOP  237.66 

RC  54.398  Cl  6.05  CP  16,57 

PLANETOCENTRIC  CONIC 


.3824  RRF 

865.0  R23 

758.0  SC2 

FLIGHT  TIME 


4J6.7  THA 
76.00 


DISTANCE  203.267 

VL  27.000  CAL  -6.84  AIL  &8.91  HCA 

VP  37.232  CAP  -9.99  A7P  90.01  TAL 

ZAL  137.37  ZAP  21.51  ETS  313.94  ZAE 


C3  23.617 

VHL  4 

.860 

dla  9.30 

RAl  6.26 

RAO  6560.0 

VEL  12.041 

PTH  2.15 

LNCH  AZMTh 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

0 53 

4 

2546.96 

-26.00 

63.67 

233.42 

101.63 

90.00 

15  12 

11 

4606.10 

12.75 

195.04 

220.77 

64.50 

100.00 

2 18 

58 

2269.93 

-27.21 

43.00 

233.13 

102.89 

100.00 

16  28 

59 

4358.37 

13.66 

176.27 

220.21 

63.25 

110.00 

3 37 

34 

2023.94 

-30.43 

23.36 

232.17 

106.39 

110.00 

17  26 

52 

4177.11 

16.70 

160.87 

226.57 

59.70 

131 .9 

ST 

262.7 

SR 

377.5 

SS 

69.1 

-.6898 

CRT 

.0258 

CRS 

- . 4000 

CST 

-.7593 

-.7202 

L5A 

443.7 

MSA 

J35 .3 

SSA 

32.9 

20.35 

ELI 

442.2 

EL2 

126.5 

ALF 

57.09 

ARRIVAL 

CATE 

MAY 

3 1969 

SMA  124 

.96 

ECC 

.21706 

INC 

1 .0913 

VI 

30.144 

‘ TAP  296 

.94 

RCA 

97.04 

APO 

152.09 

V2 

34 .954 

ETE 

10 

.46 

ZAC 

128.60 

ETC 

148.52 

CLP 

-13.91 

VHP 

7. 

109 

DPA 

29.67 

RAP 

35.40 

ECC 

1 .3887 

' INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 35 

31 

1 

947.0 

- 

24 .14 

55.49 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1900  TRa  -.2937  TC3  .6278 

ROE  -.3083  RRA  .1024  RC3  .2490 

FOE  -.0935  FRA  -.2685  FC3-1.7325 

BOE  .3622  BRA  .3458  0C3  .6->57 


MID-COURSE  EXECUTION  ACOJGtCY 
BAU  .2133  SCT  730.7  SCR  400.5  SG3  140.4 

FAU  .04726  RRT  .4243  RRF  -.5227  RTF  -.7016 

BSP  2264  SCB  805,6  R23  -.0907  R13  -.73 68 

FSP  -3 93  SCI  700,4  SC2  410.7  THA  22.46 


16  28  50 
2 56  40 

17  41  37 
4 11  10 

10  36  29 


4006.1  9.23  180.15 

1669.9  -25.16  34.80 

3758.4  10.16  169.44 

1423.9  -27.00  15.09 

3577. J 12.64  154.2] 

ORBIT  DETERMINATION  ACCURACY 
ST  240.2  SR  369.4  SS  96.1 

CRT  .0146  CRS  -.5043  CST  -.0023 

LSA  432.7  MSA  137.3  SSA  35.3 

ELI  427.3  EL2  124.5  ALF  58.31 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  16  1969 


HELIOCENTRIC  CONIC 


RL 

M7 

.81 

LAL 

.00 

LOL 

M7. 

.15 

VL 

27.231 

GAL 

-6. 

.84 

RP 

108 

.45 

LAP 

.91 

LOP 

240, 

.85 

VP 

37.325 

GAP 

-9. 

.17 

RC 

56. 

186 

GL 

5.18 

GP 

17. 

.76 

ZAL 

138.89 

ZAP 

24. 

.16 

FLIGHT  TIME  78.00 
DISTANCE  209.993 

A7L  89.09  MCA  93.70  SWA  125 .88 
A7P  90.06  TAL  207.73  TAP  301.43 
ETS  317.45  7AE  145.18  ETE  20.75 


ARRIVAL  CATE  MAV  5 1 969 


planetocentric  CONIC 


C3  22.779 

VHL 

4.773 

OLA 

7.92 

RAL  5.28 

RAO  6567, 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONC 

90.00 

1 

0 0 

2493.89 

-25.22 

59.98 

90.00 

M 

57  20 

4641 

.53 

13.78 

197.14 

100.00 

2 

25  10 

2219 

.21 

-26.39 

39.45 

100.00 

16 

M 59 

4391  .44 

14.86 

170.21 

110.00 

3 

42  8 

1978.35 

-29.51 

20.13 

110.00 

17 

M 31 

4205 

.07 

17.74 

162.48 

DIFFERENTIAL  CORRECTIONS 

MIC- 

TOE  -.1751 

TRA 

-.2707 

TC3 

.6633 

BAU  .2218 

SGT 

ROE  -.2931 

RRA 

.1912 

RC3 

.3007 

FAU  .05179 

RRT 

FOE  -.1462 

FRA 

-.3245 

FC3-1 

.9684 

BSP  2339 

SGB 

BOE  .3414 

BRA 

.3380 

BC3 

.7283 

FSP  -440 

SGI 

INJ  RT  ASC 
231.25 
227.32 
230.92 
226.79 
229.89 
225.20 


PTH  2.14 
INJ  A7MTH 
103.32 
65.02 
104.58 
63.76 
108.10 
60.29 


VHP  6.768 
INJ  Tine 
1 41  34 

16  14  50 

3 2 9 

17  28  11 

4 15  6 

18  24  36 


747.8  SGR  509.8  SG3 
.4654  RRF  -.5787  RTF 

905.1  R23 

801.1  SG2 


166.5 
.7075 
.1058  R13  -.7542 
421.2  THA  24.93 


LAUNCH  DATE  FEB  16  1969 


HELIOCENTRIC  CONIC 


RL 

147, 

.81 

LAL 

.00 

LOL 

147, 

.15 

VL 

27. 

357 

GAL 

RP 

100 

.49 

LAP 

.73 

LOP 

244, 

.03 

VP 

37. 

406 

GAP 

RC 

58.051 

GL 

4.24 

GP 

19, 

.07 

ZAL 

MO 

1.29 

ZAP 

FLIGHT  TIME  80.00 
DISTANCE  216.695 

-6.85  A7L  89.27  HCA  96.88  SMA  126. 7j 

-8.40  A7P  90.09  TAL  208.98  TAP  305.86 

27.05  ETS  320.41  7AE  144.71  ETE  23.30 


ECC  .21001  INC  .9126  VI  30.144 
RCA  99.45  APO  152.32  V2  34.942 

7AC  128.26  ETC  147.45  CLP  -16.66 

OPA  30.93  RAP  35.32  ECC  1.3749 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1893.9  -23.14  51.93 

4041.5  10.30  190.19 

1619.2  -24.12  31.38 

3791.4  11.22  171.32 

1378.3  -26.75  12.03 

3605.1  13.65  155.75 

ORBIT  DETERMINATION  ACCURACY 
ST  234.1  SR  358.8  SS  128.0 

CRT  .7986  CRS  -.6759  CST  -.9324 

LSA  422.8  MSA  MO. 8 5SA  37.3 

ELI  4J0.3  El2  123.2  AlF  59.42 

ARRIVAL  OATE  MAY  7 1969 


planetocentric  conic 

C3  22.083  VHL  4.699  DLA 


6.54  RAL  4.43  RAD  6567.9  VEL  11.978  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

1 

7 21 

2442.24 

-24.36 

56.44 

229.33 

104.90 

90.00 

M 

43  23 

4678.14 

14.82 

199.32 

226.13 

65.59 

100.00 

2 

31  40 

2169.84 

-25.50 

36.06 

228.99 

106.16 

100.00 

16 

1 36 

4425.77 

15.89 

160.2  5 

225.61 

64.34 

110.00 

3 

47  10 

1933.97 

-20.53 

17.05 

227.00 

109.60 

110.00 

17 

2 44 

4234.41 

18.72 

164.19 

224.07 

60.06 

2.13  VHP  6.378 
INJ  TIME 
1 48  3 

16  1 21 

3 7 58 

17  15  22 

4 19  24 

18  13  18 


ECC  .20385  INC  .7328  VI  30.144 
RCA  100.88  APO  152.55  V2  34.929 
ZAC  127.72  ETC  M6.43  ClP  -19.55 

DPA  32.25  RAP  35.03  ECC  1.3634 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1842.2 
4078 . 1 

1569.8 

3825.8 
1 334.0 
3634.4 


-22.08 
11  .40 
-23.04 
12.30 
-25.58 
14.69 


48.51 

192.31 

28.12 

173.29 

9.11 

157.39 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1599  TRA  -.2661  TC3  .6905  BAU 
ROE  -.2762  RRA  .2012  RC3  .3586  FAU 
FOE  '.2089  FRA  - . 3850  FC3-2.2257  BSP 
80E  .3192  BRA  .3336  0C3  .7781  FSP 

LAUNCH  DATE  FEB  16  1969 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


.2297 

SGT 

752.3  SGR  536.6  SG3  186.6 

ST 

219.1  SR 

344.9 

SS 

164.3 

.05677 

RRT 

.5040  RRF  -.6350  RTF  -.7101 

CRT 

.7755  CRS 

-.7256 

CST 

-.9542 

24  M 

If 

924.0  R23  -.1218  R13  -.7695 

LSA 

413.9  MSA 

145.4 

SSA 

38.9 

-510 

820.7  SG2  424.6  THA  27.05 

ELI 

309.9  EL2 

122.4 

ALF 

60.60 

FLIGHT  time  82.00 

arrival 

DATE 

MAY 

9 1969 

HELIOCENTRIC  CONIC 


RL 

M7 

.81 

lal 

.00 

LOL 

M7, 

,15 

VL 

27,469 

CAL 

RP 

108 

.53 

LAP 

.54 

LOP 

247, 

,21 

VP 

37.476 

GAP 

RC 

59.: 

985 

GL 

3.24 

GP 

20, 

.51 

ZAL 

M1.57 

ZAP 

planetocentric  conic 


0 1 STANCE  223.377 

-6.86  A7L  89.45  HCA  100.07  SMA  127.46 
-7.65  A7P  90.10  TAL  210.15  TAP  310.21 
30.15  ETS  322.95  7AE  144.37  £TE  26.18 


ECC  .19849  INC  .5508  VI 
RCA  102.16  APO  152.76  V2 


30 . 14 4 
34.91 7 


ZAC  126.96  ETC  145.47  ClP  -22-60 


C3  21.506 

VHL 

4.637 

DLA  5.15 

RAL  3.73 

RAO  6567.9  VEL  11.953 

PTH  2.13 

VHP  6.018 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

1 

15  9 

2391  .88 

-23.44 

53.04 

227.60 

106.36 

1 55 

1 

90.00 

M 

29  56 

4715.71 

15.86 

201.59 

225.18 

66.23 

15  40 

32 

100.00 

2 

30  55 

2121 .69 

-24.54 

32.00 

227.31 

107.62 

3 M 

17 

100.00 

15 

40  51 

4461 .13 

16.92 

102.37 

224.68 

64.98 

17  3 

12 

110.00 

3 

52  43 

1890.71 

-27.50 

14.10 

226.15 

111  .15 

4 24 

M 

110.00  16  53  32  4264.87 

DIFFERENTIAL  CORRECTIONS 

19.72 

165.99 

MID- 

223.19  61.49  10  2 

COURSE  EXECUTION  ACCURACY 

37 

TOE  -.1450 

TRA 

-.2564 

TC3  .7001 

BAU  .2373 

SGT 

751.4  SGR 

570.1  SG3 

208.6 

ROE  -.2571 

RRA 

.2125 

RC3  .4240 

FAU  .06221 

RRT 

.5400  RRF  - 

.6899  RTF  - 

.7089 

FOE  -.2825 

FRA 

-.4492 

FC3-2.5041 

BSP  2484 

SGB 

943.2  R23  - 

.1379  RJ3  - 

.7853 

BCE  .2953 

BRA 

.3330 

BC3  .8254 

FSP  -570 

SGI 

839.0  SG2 

429.3  THA 

31  .31 

OPA  33.63  RAP 
PO  CST  TIM  INJ 
1791  .9 

4115.7 

1521 .7 
3861 .3 

1290.7 
3664.9 

ORBIT  OETERMINA 
5T  203.9  SR 
CRT  .7423  CRS 
LSA  407.8  MSA 
ELI  365.9  El2 


34.50  ECC  1 . 3539 


2 LAT  INJ 
20.97 
12.52 
21  .90 
13.40 
24.38 
15.76 


2 LONG 
45.23 
194 .51 
24.99 
175.34 
6.33 
159.10 


T ION  ACCURACY 
327.5  SS  204.4 
-.7537  CST  -.9615 
150.8  SS A 40.0 
122.3  AlF  6l  .77 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  108.57  LAP  .36  LOP  250.39 

RC  61 .981  Gl  2.18  GP  22.10 

PLANETOCENTRIC  CONIC 
C3  21.027  VHL  4.586  OLA  3.75 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 23  26  2342.64 

90.00  14  17  8 4754.12 

100.00  2 46  31  2074.61 

100.00  15  36  44  4497.38 

110.00  3 58  47  1648.44 

110.00  16  40  57  4296.32 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1289  TRA  -.2485  TC3  .7171 

ROE  -.2348  RRA  .2256  RC5  .4984 

FOE  -.3702  FRA  -.5178  FC3-2.8054 

BCE  .2678  BRA  .3356  BC3  .8733 


FLIGHT  TIME  84.00 


ARRIVAL  CATE  MAY  ]J  1969 


VL  27.567 
VP  37.537 
7AL  M2. 71 

RAL  3.16 
INJ  LAT 
-22.46 
16.90 
-23.54 
17.95 
-26.43 
20.73 

BAU  .2455 
FAU  .06814 
BSP  2589 
FSP  -657 


GAL 

GAP 

ZAP 


01  STANCE  230.034 

-6.87  AZL  89.63  HCA  103.24  SMA  12flf.l2  ECC  .19383  INC  .3650  VJ  30. M4 

-6.94  AZP  90.08  TAL  211-23  TAP  3M.46  RCA  10^.29  APO  152.96  V2  34.906 

33.48  ETS  325.21  ZAE  144.14  ETE  29.43  ZAC  125.95  ETC  144  . 6 J CLP  -25.8? 


RAO  6567 
INJ  LONG 
49.76 
203.93 
29.66 
184.57 
11.28 
167.87 
MIO- 
SGT 
RRT 
SGB 
SGI 


9 VEL  11.933  PTH  2.12  VHP  5.688 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


DPA  35.07  RAP  33.69  ECC  1.3461 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 


226.27 

224.47 

225.88 

223.99 

224.67 

222.55 


107.72 

66.94 

108.98 

65.69 

112.51 

62.19 


2 2 28 

15  36  22 

3 21  6 

16  51  "41 

4 29  36 

17  52  33 


•COURSE  EXECUTION  ACCURACY 

745.2  SGR  612.2  SG3  232.7 
.5699  RRF  -.7 421  RTF  -.7054 
964.4  R23  -.1503  R1 3 - .8039 

060.3  SG2  435.7  THA  35.43 


1742.6  -19.82  42.08 

4154.1  13.64  196.77 

1474.6  -20.73  21.99 

3897.4  M.51  177.46 

1248.4  -23.15  3.66 

3696.3  16.84  180.89 

ORBIT  DETERMINATION  ACCURACy 
ST  187.2  SR  305.6  SS  249.5 

CRT  .6923  CRS  -.7614  CST  -.9589 

LSA  405.9  MSA  156.1  SSA  40.6 

ELI  336.8  EL2  122.6  AlF  63.18 


751 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  OATE  FEB  16  1969  FLIGHT  TIME  66.00  ARRIVAL  CATE  MAY  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  236.666 

f?L  M7.0I  LAL  .00  LOL  147.15  VL  27.653  GAL  '6.07  A7L  09.03  HCA  106.4?  SMA  J20.71  ECC  .10900  INC  .1  74  3 VI  30.144 

RP  100.60  LAP  .17  LOP  253.57  VP  37.509  GAP  -6.26  A2P  90.05  TAL  212.22  TAP  310.64  RCA  104.20  APO  153.14  V2  34.594 

PC  64.03?  GL  J.06  GP  23.03  7Al  143.69  7AP  37,03  ETS  3?7.20  7AE  143.96  ETE  33.10  7AC  124.70  ETC  143.86  CLP  -29.23 

PLANETOCENTRIC  CONIC 

C3  20.630  VHL  4.542  ClA  2.34  RAl  2.74  RAO  6567.0  V£L  11.917  PTH  2.12  VHP  5.390  OPA  36.57  RAP  32.58  ECC  1.3395 
LNCH  A7MTH  LNCH  TIHE  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  JNJ  ? LAT  INJ  2 LONG 

90.00  13215  2294.26  '21.42  46.59  225.11  100.90  2 10  29  1694.3  -10.63  39.03 

90.00  14  4 57  4793.33  17.93  206.34  224 .00  67.71  15  24  50  4193.3  14.76  199.11 

100.00  2 54  41  2028.36  '22.40  26.63  224,71  110.24  3 20  29  1420.4  -19.52  19.09 

100.00  15  25  12  4534.45  10.97  186.04  223.53  66.46  164047  3934.5  15.62  179.65 

110.00  4 525  1806.96  -25.32  0.57  223.45  113.77  4 35  32  1207.0  -21.89  1.10 

110.00  16  30  57  4328.64  21 .74  169.83  222.14  62.95  1743  6 3728.6  17.94  162.76 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.1160  TRA  -.2461  TC3  .7098  BAU  .2530  SGT  730.6  SCR  663.2  SG3  250.2  ST  174.6  SR  279.7  5S  297.0 

ROE  -.2093  RRA  .2395  RC3  .5811  FAU  .07434  RRT  .5803  RRF  -.7 $89  RTF  -.6921  CRT  .6246  CRS  -.7558  CST  -.9409 

FOE  -.4691  FRA  -.5050  FC3-3. 1196  BSP  2660  SOB  986 .7  R23  - . 161 1 R1 3 - .0221  LSA  4JJ  .8  MSA  160.3S5A  40.6 

BCE  .2393  BRA  .3434  BC3  .9173  FSP  -739  SGI  800.7  SG2  444.8  THA  40.33  ELI  305.1  EL2  125.0  AlF  64 .02 

LAUNCH  CATE  FEB  16  1 969  FLIGHT  TIME  88.00  ARRIVAL  DATE  MAY  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  243.271 


RL 

1 47  .01 

LAL 

.00 

LOL 

147.15 

VL 

27.726 

GAL 

-6.07 

A7L 

90.02  HCA 

109.60 

SMA 

129.22 

ECC 

.10632 

INC 

.0156 

VI 

30.144 

_ 

RP 

108.64 

LAP 

-.02 

LOP  256.74 

VP 

37.633 

GAP 

-5.62 

A7P 

89.99 

TAL 

213.09 

TAP 

322.69 

RCA 

105.14 

APO 

153.30 

V2 

34  .003 

RC 

66.133 

GL 

-.13 

GP 

25.71 

7AL 

144.53 

7AP 

40.81 

ETS 

329.24 

7AE 

143.80 

ETE 

37.25 

7AC 

123.19 

ETC 

143,27 

CLP 

-32.06 

_ 

PLANETOCENTRIC  CONIC 

C3  20.299  VHL  4.505  OLA  .92  RAl  2.46  R40  6567.0  VEL  11.903  PTH  2.11  VHP  5.122  OPA  38,11  RAP  31.13  ECC  1 .3341 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  1 41  39  2246.46  -20.33  4 3.51  224.19  1J0.15  2 19  5 1646.5  -17.40  36.06 

90.00  13  53  20  4033.42  18.95  200.85  223.75  60.56  151353  4233.4  15.07  201.52 

100.00  3 3 25  1982.71  -21.37  23.69  223.76  111.41  33620  1382.7  -18.26  16.27 

100.00  15  14  15  4572.41  19.90  109.21  223.31  67.30  16  30  27  3972.4  16.74  101.92 

110.00  4 12  39  1766.02  -24.17  5.94  222.47  114.94  4 42  5 1166.0  -20.61  358.61 

110.00  162130  4361.86  22.75  171.07  221.95  63.77  173412  3761 .9  19.04  164.70 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1054  TRA  -.2483  TC3  .6071  BAU  .2610  SGT  707,0  SGR  7?4.4  SG3  204.7  ST  165.2  SR  249.2  SS  347.3 

Roe  J 799  RRA  .2544  RC3  .67?9  FAU  .00073  RRT  .5920  RRF  *.0297  RTF  -.6690  CRT  .5299  CRS  -.73 20  CST  -.9319 

FOE  -.5007  FRA  -.6513  FC3-3.4429  BSP  2737  SG6  1012.8  R23  -.1640  R13  -.8424  LSA  4?6.7  MSA  162.2  55A  40.2 

60E  .2005  BRA  .3555  8C3  .9610  FSP  -025  SGI  903.9  SG2  456.8  THA  46.12  ELI  269.5  EL2  129.6  AlF  64.30 


LAUNCH  CATE  FE8  16  3 969  FLIGHT  TIME  90.00  ARRIVAL  CATE  MAY  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  249.847 

RL  147.0!  LAL  .00  LOL  147.15  VL  27.709  GAL  -6.07  A7L  90.23  HCA  112.77  SMA  129.66  ECC  .10333  INC  .2259  VI  30.144 

RP  100.67  LAP  -.21  LOP  259.92  VP  37.670  GAP  -5.00  A7P  89.91  TAL  213.05  TAP  326.62  RCA  105.89  APO  1 53.43  V2  34.873 

RC  60.274  GL  -1.39  GP  27.74  7AL  M5.I9  7AP  44.00  ETS  333.10  7A£  143.59  ETE  4J  .09  ZAC  121  .42  ETC  142.07  CtP  -36.71 

PLANETOCENTRIC  CONIC 

C3  20.026  VHL  4,475  CLA  -.51  RAl  2.33  RAO  6567,8  VEL  11.891  PTH  2.11  VHP  4.007  OPA  39,69  PAP  29.33  ECC  3.3296 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  A7WTH 

1 INJ  TIME 

PO  CST  TIM 

IN, 

1 2 LAT 

INJ 

2 LONG 

90.00 

1 51  44 

2198.88 

-19.18 

40.49 

223.49 

111.24 

2 26 

22 

1590.9 

-16.13 

33.15 

90.00 

13  42  12 

4074.55 

19.95 

211  .45 

223.73 

69.40 

15  3 

26 

4274.5 

16.98 

204  .03 

100.00 

3 12  50 

1937.26 

-20.22 

20.81 

223.05 

112.50 

3 45 

7 

1337.3 

16.99 

13.50 

100.00 

3 5 3 46 

4611.40 

20.99 

191.67 

223.31 

60.21 

16  20 

38 

4011.4 

17.05 

104 .28 

110.00 

4 20  32 

1725.34 

-22.90 

3.39 

221.72 

116.03 

4 49 

17 

1125.3 

19.29 

356.19 

110.00 

16  12  34 

4396,08 

23.77 

174.01 

222.00 

64.60 

17  25 

50 

3796 . 1 

20.16 

166.73 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0963 

TRA  -.2536 

TC3  .6508 

BAU  .2710 

SGT 

670.2  SGR 

797.6  SG3 

312.4 

ST  158.1 

SR 

213.9 

SS 

402  »~4 

ROE  -.1451 

RRA  ,2705 

RC3  ,7754 

FAU  .00730 

RRT 

.5517  RRF  - 

.0645  RTF  - 

.6355 

CRT  .3009 

CRS 

-.676 2 

CST 

-.9080 

FOE  -.7063 

FRA  -.7153 

FC3-3.7739  BSP  2868 

SG0 

1046.9  R23  - 

.1558  R13  - 

.0659 

LSA  452.0 

MSA 

161  .5 

SSA 

39.3 

BOE  . 1 742 

BRA  .3709 

BC3  1 .0123 

FSP  -919 

SGI 

935,3  SG2 

470.4  THA 

52.8? 

ELI  228.3 

EL? 

136.5 

ALF 

64.13 

LAUNCH  OATE  F£B  16  1969 

FLIGHT  TIME 

92.00 

ARRIVAL 

CATE 

MAY 

19  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  256. 

395 

RL  147.01 

LAL  .00 

LOL  147.15 

VL  27.042 

GAL  -6.06  A7L  90.44 

HCA  115.94 

SHA  130.04 

ECC  .10075 

INC 

.4400 

VI 

30.144 

RP  100.70 

LAP  -.40 

LOP  263.09 

VP  37.700 

GAP  -4. 4J  A7P  89.61 

TAL  214.50 

TAP  330.43 

RCA  106.53 

APO 

153.54 

V? 

34.06? 

RC  70.456 

CL  -2.73 

GP  29.92 

7AL  145.69 

7AP  49.00  ETS  333.37 

7AE  143.26 

ETE  47.04 

7AC  119.40 

ETC 

142.67 

CLP 

-40.81 

PLANETOCENTRIC  CONIC 

C3  19.802 

VHL  4,450 

DLA  -j .97 

RAL  2.34 

RAO  6567. 

8 VEL  11.882 

PTH  2.11 

VHP  4.685 

OPA  41  .20 

RAP 

27.10 

ECC 

1 .3259 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

2 2 34 

2151.10 

-17,98 

37.50 

223.03 

112.25 

2 30 

25 

1551  .1 

- 

14,01 

30.26 

90.00 

13  31  20 

4916.98 

20.94 

214.17 

223.94 

70.49 

14  53 

25 

4317.0 

10.09 

206.65 

100.00 

3 23  0 

1091 .66 

-19.00 

17.97 

222.57 

113.52 

3 54 

32 

1291 .7 

- 

15.66 

10.77 

100.00 

14  53  43 

4651 .65 

21  .98 

194.24 

223.53 

69.22 

16  11 

15 

4051 .7 

18.96 

106,75 

110.00 

4 29  9 

1684.60 

-21.74 

.07 

221.19 

117.05 

4 57 

13 

1004.6 

- 

17.94 

353.80 

110.00 

16  4 4 

4431  .47 

24.70 

176.26 

222.26 

65.66 

17  17 

55 

3831  .5 

21  .28 

160 .86 

differential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0930 

TRA  -.2650 

TC3  .5924 

BAU  .2021 

SGT 

64 0.0  SGR 

000.8  SG3 

339.1 

ST  J58.5 

SR 

176.6 

SS 

458.6 

ROE  -.1053 

RRA  .2862 

RC3  .8857 

FAU  .09352 

RRT 

.5421  RRF  ' 

.8927  RTF  - 

.5772 

CRT  .1070 

CRS 

-.5603 

CST 

-.8051 

FOE  -.8450 

FRA  ',7670 

FC3-4.0887 

BSP  2900 

SGB 

1080.0  R23  - 

.1362  R13  - 

.0092 

LSA  490.0 

MSA 

158.2 

SSA 

30,2 

BOE  .1405 

BRA  .3906 

8C3  1 .0656 

FSP  -1008 

SGI 

974.1  SG2 

406.3  THA 

60.46 

ELI  104.9 

EL? 

140.7 

ALF 

60.00 

1752 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69' 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  conic 
Rl  147.81  UAL  -00  LOL  1 47 . J 5 

RP  108.73  LAP  '.58  LOP  266.26 

RC  72, 672  GL  -4.17  GP  52-22 

plane tocentric  CONIC 
C3  19.623  VHl  4.430  CLA  -3.45 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  time  94.00 


CISTANCE  262.913 

VL  27.866  GAL  -6.84  A7L  90.67  HCA  119.11 
VP  37.723  GAP 
7Al  J46.00  7AP 


SMA  130.35 

-3.04  A7P  89.68  TAL  215.01  TAP  334.12 
53.37  ETS  335.27  7AE  142.74  ETE  52.64 


90.00  2 14  19  2102.66 

90.00  1321  I 4961.10 

100.00  3 34  2 1045,47 

100.00  M 43  59  4693.52 

110.00  4 30  35  1643.43 

110.00  15  55  55  4460.33 

DIFFERENTIAL  corrections 

tce  -.0951  TRA  -.2631  TC3  .5141 

ROE  -.0594  RRA  .3011  RC3  1 .0039 

FOE  -.9906  FRA  -.0069  FC3-4.3776 

BOE  .1121  BRA  .4133  6C3  1.1278 

LAUNCH  OATE  FE8  16  1969 

HELIOCENTRIC  CONIC 
RL  147.01  LAL  .00  LOL  147.15 

RP  108.76  LAP  -.77  LOP  269.42 

RC  74.919  CL  -5.70  GP  34.63 

plane  tocentric  conic 

c 3 19.407  VHL  4.414 

LNCH  A7MTH  LNCH  TIME 
90.00  22 76 

90.00  13  10  44 

100.00  3 46  5 

100.00  14  34  25 

110.00  4 40  57 

JlO. 00  15  40  3 

differential  corrections 

TOE  - y 1 D 3 1 TRA  -.3044  TC3  .4167 

ROE  -.D059  RRA  .3149  RC3  1.1294’ 

FOE'l .1456  FRA  -.0321  FC3-4.6307 

6CE  .1032  6RA  .4300  BC3  1.2030 


RAl  2.50 
INJ  LAT 
-16.70 
21 .92 
-17.72 
22.97 
-20.44 
25.79 

BAU  .2959 
FAU  .09923 
BSP  3146 
FSP  -1093 


RAO  6567.0  VEL  11.875  PTH  2.11  VHP  4.516 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


34.52 

217.03 

15.13 

196.96 

358.38 

178.65 


222.78 

224.37 

222.31 

223.98 

220.09 

222.76 


113.20 
7l  .61 
114.47 
70.33 
118.01 
66.75 


2 49  21 
14  43  42 

4 4 40 

16  2 12 

5 5 58 

17  10  24 


arrival 

CATE 

MAY 

21  1969 

ECC 

.1  7853 

INC 

.6657 

Vl 

30 . 1 4 4 

RCA 

107, 

00 

APO 

153.62 

V2 

34 .853 

ZAC 

11  7. 

,14 

ETC 

142.71 

CLP 

-45.15 

CPA 

42, 

.86 

RAP 

24.47 

ECC 

J -3229 

PO 

CST  1 

riM 

INJ 

2 lat 

INJ 

2 long 

1502 

.7 

- 

13.42 

27.38 

4361 

.1 

19.20 

209.4  1 

3245 

.5 

14.27 

8.04 

4093 

.5 

20.08 

189.36 

1043 

.4 

•16.54 

351  .43 

3868 

.3 

22.42 

171  .12 

MID-COURSE  EXECUTION  ACCURACY 
SGT  597.6  SGR  974.2  SG3  364.3 
RRT  .4661  RRF  -.9151  RTF  -.4063 
SG6  1142.9  R23  -.1045  R13  -.9116 
SGI  1027.0  SG2  501.6  THA  68.74 

FLIGHT  TIME  96.00 


ORBIT  CETERMINA 
ST  165.6  SR 
-.1300  CRS 
53H.4  MSA 
169.0  El2 


CRT 

LSA 

ELI 


TICN  ACCURACY 
142.5  SS  516.7 
-.3107  CST  -.8687 

353.4  SSA  36.7 

138.5  ALF  159.60 


ARRIVAL  CATE  MAY  23  1969 


DISTANCE  269.402 

VL  27.922  GAL  -6.02  AZL  90.91  HCA  122.27  SMA  130.60 

VP  37.741  GAP  -3.30  AZP  89.52  TAL  215.41  TAP  337.68 

7AL  146.13  ZAP  57.08  ETS  337.54  ZAE  141 .97  ETE  50.62 

VHP  4.383 
INJ  TIME 

3 1 19 

14  34  11 

4 16  4 

15  53  23 

5 15  38 

17  3 


ECC  .17663  INC  .9056  Vl  30.144 
RCA  107.54  AP0  153.67  M2  34.844 
7AC  114.67  ETC  U3.00  ClP  '49.75 


OLA  -4.99 

RAL  2.82 

RAD  6567.0 

VEL  11.069 

PTH  2.11 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2053.01 

-15.35 

31.50 

222.77 

114.09 

5007.45 

22.00 

220.09 

225.05 

72.05 

1 798 . 1 9 

-16.37 

12.20 

222.20 

115.37 

4737.50 

23.95 

199.06 

224.67 

7j  .56 

1601 .39 

-19.00 

355.00 

220.02 

110.92 

4507.06 

26.01 

161 .20 

223.50 

67,95 

10 


BAU  .3136 
FAU  .10423 
BSP  3305 
FSP  -1177 


LAUNCH  CATE  FE6  16  1 969 

HELIOCENTRIC  CONIC 
RL  U7.01  LAL  .00  LOL  147.15 

RP  108.78  LAP  '.95  LOP  272.59 

RC  77.194  GL  -7.35  GP  37.13 

plane tocentric  conic 

C3  19.394  VHL  4.404  CLA  '6.59 

LNCH  A7MTH  LNCH  TIME  L- I TIME 
90 .00  2 41  8 2001  .52 

90.00  13  0 27  5056.67 

100.00  3 59  21  1749.23 

100.00  14  24  55  4784.J9 

110.00  5 0 25  1558.03 

110.00  15  40  21  4548.16 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1213  TRA  -.3318  TC3  .2941 
ROE  .0537  RRA  .3245  RC3  1.2551 
FOE- 1 .2969  FRA  -.8310  FC3-4.81I5 
BCE  .1326  BRA  .4641  0C3  1.2891 


SGT  557.3  SGR  1070.3  SG3  307.4 
RRT  .3414  RRF  -.9329  RTF  -.3503 
SOB  1213.0  R23  -.0652  R13  -.9313 
SGI  1099.7  SG2  513.6  THA  77.14 


FLIGHT  TIME  98.00 


CPA  44 .41  RAP 
PO  CST  TIM  IN J 

1453.0 
4407.4 
1198.2 
4J37.5 
1001  .4 

3907.1 
ORBIT  CETERMINA 
ST  379.4  SR 
CRT  -.5040  CRS 
LSA  599.7  MSA 
ELI  199.2  El2 


21  .43  ECC  1 .3207 
2 LAT  INJ  2 LONG 
24.46 


11  .97 
20.32 
•12.82 
21  .21 
■15.08 
23.58 


212.36 
5.29 
192.  M 
349.05 
173.53 


TION  ACCURACY 

126.9  SS  578.3 
.1668  CST  '.8625 

147.9  SSA  34 .9 
92.8  ALF  150.58 


CISTANCE  275.861 

VL  27.949  GAL  '6.79  AZl  91.16  HCA  125.44  SMA  130.80 

VP  37  754  GAP  -2.70  AZP  09.33  TAL  215.69  TAP  341.12 

ZAL  146.06  ZAP  62.49  ETS  340.03  7AE  140.88  ETE  64.85 


RAL  3.29 
INJ  LAT 
-13.89 

23.83 
-14.92 

24.92 

-17.63 

27.83 

BAU  .3342 
FAU  .10770 
BSP  3642 
FSP  -1239 


RAO  6567.0  VEL  11.865  PTH  2.10  VHP  4.206 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


28 .42 
223.38 
9.37 
202.99 
353.35 
183.96 


222.99 

225.97 
222.48 
225.62 

220.98 
224 . 50 


114.92 

74.23 

116.21 

72.93 

119.77 

69.30 


3 14  30 

14  24  43 

4 28  30 

15  44  40 

5 26  23 

16  56  9 


LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CCNIC 
RL  147.01  LAL  -00  LOL  147.15 

RP  100.01  LAP  -1.13  LOP  275.76 

RC  79.493  GL  -9.14  GP  39.60 

plane tocentric  conic 
C3  19.349  VHL  4.399  CLA  -8.26 

LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  2 56  41  1947.43 

90.00  12  49  57  5109.67 

100.00  4 14  2 1697.92 

100.00  14  15  18  4034.42 

110.00  5 13  9 1512.80 

110.00  15  32  40  4592.30 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1500  TRA  -.3629  TC3  .1503 

ROE  .1209  RRA  .3294  RC3  1.3790 

FOE-1.4443  FRA  -.0062  FC3-4.9131 

BOE  .1926  BRA  .4901  BC3  1.3072 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  530.0  SGR  1106.4  SG3  405.2 
RRT  .1441  RRF  -.9464  RTF  -.1442 
SOB  1299.3  R23  -.0253  R13  -.9461 
SGI  1169.4  SG2  523,1  THA  05.43 

FLIGHT  TIME  100.00 


DISTANCE  202.290 

VL  27.970  GAL  -6.75  AZL  91.44  HCA  120.60  SMA  130.95 

VP  37.762  GAP  -2.20  AZP  09.10  TAL  215.04  TAP  344.44 

7AL  145.77  ZAP  67.13  ETS  342.70  ZAE  139.44  ETE  71.19 


RAL  3.92 
INJ  LAT 

-12.32 

24.76 

-13.35 

25.08 

-16.09 

28.05 

BAU  .3508 
FAU  .10901 
BSP  3970 
FSP  '1286 


RAD  6567.8  VEL  11.863  PTH  2.10  VHP  4.227 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


25.23 

226.99 
6.36 

206.42 

350.76 

106.99 


223.47 

227.16 

222.94 

226.83 

221.39 

225.79 


115.70 

75.01 
116.99 

74  .49 
120.50 

70.02 


3 29  0 

14  15  7 

4 42  20 

15  35  52 

5 30  22 

16  49  12 


MID-COURSE  EXECUTION  ACCURACY 
SGT  532.7  SGR  1290.0  SG3  4J7.5 

RRT  -.1119  RRF  -.9567  RTF  .1176 

SGB  1403.0  R23  .0109  R13  -.9567 

SGI  1299.6  SG2  520.7  THA  93.15 


arrival 

CATE 

MAY 

25  1969 

ECC 

.17500 

INC 

1.1628 

Vl 

30.U4 

RCA 

107.91 

APO 

153.70 

M2 

34 .835 

ZAC 

112.03 

ETC 

3 4 3.55 

CLP 

'54 .60 

CPA 

45.09 

RAP 

17.99 

ECC 

I .3392 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3401 .5 

- 

10.42 

21  .47 

4456.7 

21  .44 

215.53 

149.2 

- 

1 1 .28 

2.47 

i 

1104  .2 

22.34 

I 

95.14 

950.0 

13.54 

346.63 

3940.2 

24.76 

1 

176.14 

0R8 1 T CETERMINA 

TICN  ACCURACY 

ST 

204.0 

SR 

149.) 

SS 

638.2 

CRT 

-.0967 

CRS 

.6371 

CST 

-.8720 

LSA 

670.9 

MSA 

142.6 

SSA 

32.8 

ELI 

24  7.4 

El2 

54  .6 

alf 

144,90 

arrival  cate 

MAY 

27  1969 

ECC 

.17360 

INC 

1 .4409 

VJ 

30.144 

RCA 

108.22 

APO 

153.69 

V2 

34 .027 

ZAC 

109. 2t 

ETC 

144.36 

CLP 

-59.67 

CPA 

47.28 

RAP 

14.20 

ECC 

1 .3184 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1 347.4 

-8.76 

18.36 

4 509.7 

22.57 

219.00 

1097.9 

-9.63 

359.55 

4234.4 

23.50 

1 98  • 4 3 

912.8 

-11.91 

344 . 1 4 

3992  • 3 

25.97 

179.00 

ORB I T DETERMINATION  ACCURACY 

ST 

242.3 

SR 

207.4 

SS 

698.4 

CRT 

-.9799 

CRS 

.8629 

CST 

' -.8904 

LSA 

i 754.7 

MSA 

138.0 

SSA 

i 30.5 

Eli 

317.4 

EL2 

31  .6 

alp 

139.52 

1753 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  IVOL.4,  1968-69  t 


LAUNCH  DATE  FEB  16  1969 

heliocentric  conic 

RL  147.81  LAL  .00  LOL  147.15 

ffP  108.83  LAP  -1.30  LOP  27 8.92 

RC  81.813  CL  '11.09  OP  42,25 

planetocentric  ccnic 
C3  19.363  VHL  4.400  DLA  -10.04  RAL 


FLIGHT  TIME  102.00 


ARRIVAL  CATE  MA*  29  1969 


VL  2 7.984 
VP  37.766 
7AL  145.25 


4.73 


DISTANCE  288.690 

CAL  -6.70  AZL  91.74  HCA  131.76  SMA  131.06  ECC  .17*41  INC  1.7445  VI  30.144 

GAP  -1.81  AZP  88.84  TAL  215.89  TAP  347.64  RCA  108.46  APO  153.65  V*  34.820 

ZAP  71.74  ETS  345.82  7AE  137.65  ZK  77.48  ZAC  106.41  ETC  145.42  CLP  -64.95 


LNCH  AZMTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

90.00 

3 14 

4 

1809.84 

-10.60 

90.00 

12  39 

0 

5167.59 

25.67 

100.00 

4 30 

27 

1643.44 

-11.65 

1 00.00 

14  5 

19 

4889.23 

26.82 

110.00 

5 27 

24 

1465,07 

'14.4J 

110.00 

15  24 

50 

4640,36 

29.88 

RAO  6567.8  VEL  11.864  PTH  2.10  VHP  4.207 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TDE  -.1907  TRA  -.3955  TC3  -.0119 
RC€  .1966  RRA  .3290  RC3  1.4971 
FOE- J. 5851  FRA  -.7594  FC3-4.9250 
BDE  .2739  BRA  .5145  8C3  1.4972 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  108.85  LAP  -1.47  LOP  282.08 

RC  84.153  CL  -13.23  GP  44.83 

PLANETOCENTRIC  CONIC 
C3  19.449  VHL  4.410  OLA  -11.95 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 


21.88 

230.99 

3.21 

210.22 

348.07 

190.35 


224.23 

228.66 

223.69 

228.36 

222.08 

227.39 


116.41 
77.62 
117.72 
76.28 
121 .34 
72.57 


BAU  .3876 
FAU  .11015 
BSP  4379 
FSP  -1318 


90.00  3 33  45  1827.58 

90.00  12  27  16  5231 .95 

100.00  4 49  1 1584,77 

100.00  13  54  41  4949.99 

1 10.00  5 43  3 0 1414.10 

11 0.00  15  16  41  4693.43 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2474  TRA  -.4296  TC3  -.1922 
ROE  .2786  RRA  .3190  RC3  1.5982 
FOE-1 .7051  FRA  -.6823  PC3-4.8206 
BOE  .3726  BRA  .5350  0C3  1 .6097 


VL  27.993 
VP  37.766 
ZAL  144.48 

RAL  5.72 
INJ  LAT 
'8.69 
26.53 
-9.77 
27.73 
-12.59 
30.90 

BAU  .4185 
FAU  .10829 
BSP  4809 
FSP  -1316 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  579.0  SCR  1411 .0  SC3  423.8 
RRT  -.3732  RRF  -.9647  RTF  .3813 
SCe  1525.2  R23  .0407  R13  -.9642 

SCI  1430.1  SG2  530.0  THA  100.11 

FLIGHT  TIME  104.00 

DISTANCE  295.061 
-6,64  AZL  92.08  HCA  134.92  SMA 


3 45  34 

14  5 6 

4 57  50 

15  26  48 

5 51  50 

16  42  II 


OPA  48.57  RAP  10.11  ECC  1 .3187 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1289.8 

4567.6 

1043. 4 
4289.2 

865.1 

4040.4 


-6.96 

23.7i 

-7.85 

24.67 

-10.16 

27.21 


15.08 
222.87 
356.49 
202.08 
341  .55 
182.18 


ORBIT  DETERMINATION  ACCURACY 


76.23  ETS  349.17  ZAC  135.52  ETE 


RAO  6567.8  VEL  11 .867  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


18.30 

235.50 
359.87 

214.50 
345.25 
194.15 


225.33 

230.50 

224.75 

230.24 

223.08 

229.36 


117.06 

79.72 

118.39 

78.36 

122.05 

74.60 


MID-COURSE  EXECUTION  ACCURACY 
SGT  676.3  SCR  1515.7  SC3  421 .6 
RRT  -.5823  RRF  -.9707  RTF  .5908 
SCO  1659.8  R23  .0650  R13  -.9691 

SCI  1573.0  SC2  529.8  THA  106.49 


VHP  4.227 
INJ  TIME 

4 4 13 

13  54  28 

5 15  25 

15  17  11 

6 7 5 

16  34  54 


ST 

293.7 

SR 

290.1 

SS 

759.6 

CRT 

-.9866 

CRS 

.94  50 

CST 

-.9119 

LSA 

853.5 

MSA 

134.6 

SSA 

27.0 

ELI 

41J  .4 

EL2 

33.8 

ALF 

135.36 

ARRIVAL 

DATE 

MAY 

31  1969 

ECC 

.17139 

INC 

2.0794 

VJ 

30.144 

RCA 

100.65 

APO 

153.59 

V2 

34  .013 

ZAC 

103.54 

ETC 

146.70 

CLP 

-70.39 

OPA 

49.74 

RAP 

5.79 

ECC 

1.3201 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1227.6 

-4.99 

11.57 

4631  .9 
984.8 
4350.0 
814.1 
4093.4 


24  .84 
-5.90 
25.84 
-8.27 
28.48 


227.24 

353.22 

206.21 

338.82 

185.78 


ORBIT  DETERMINATION  ACCURACY 


ST  364.1  SR 
CRT  -.9840  CRS 
LSA  964.4  MSA 
ELI  528.5  EL2 


385.9  SS 
.9756  CST 
132.6  SSA 


8J6.5 

.9325 

24.9 


47.4  ALF  133.31 


LAUNCH  DATE  FEB  16  1969 

heliocentric  conic 

RL  147.81  LAL  .00  LOL  147.15 
RP  108.87  LAP  -1.64  LOP  285.25 
RC  86.508  GL  '15.59  GP  47.39 

planetocentric  conic 

C3  19.631  VHL  4,431  DLA  -14.01 
LNCH  AZMTH  LNCH  TIME  L-J  TIME 

90.00  3 56  21  1759.11 

90.00  12  14  16  5304.84 

100.00  5 10  16  1520.61 

100.00  13  43  2 5018.57 

110.00  6 1 52  1358.98 

110.00  15  7 55  4752.97 

differential  corrections 

TOE  -.3214  TRA  -.4613  TC3  -.3826 
ROE  .3695  RRA  .3007  RC3  1 .6807 
FOE-1 .8092  FRA  -.5873  FC3-4.6150 
BOE  .4698  BRA  .5507  6C3  1.7237 


VL  27.996 
VP  37.762 
7AL  143.43 

RAL  6.92 
INJ  LAT 
-6,55 
27.31 
-7.67 
28.57 
-10.58 
31 .90 

BAU  .4524 
FAU  .10465 
BSP  5314 
FSP  -1299 


GAL 

GAP 

ZAP 


FLIGHT  time  106.00 
DISTANCE  301,403 


ARRIVAL  DATE  JUN  2 1969 


INJ  LONG 
1 4.41 
240.69 
356.26 
219.43 
342.24 
198.50 


AZL  92. 

45 

HCA  138.07 

SMA 

131 

.14 

ECC  .1  7052 

INC 

2.4532 

VI 

30.144 

AZP  88. 

17 

TAL  215.64 

TAP 

353.71 

RCA  108.70 

APO 

153.50 

V2 

34 .007 

ETS  352. 

81 

ZAE  133.07 

ETE 

89.44 

ZAC  100.71 

ETC 

148.17 

CLP  -75.93 

VEL  11.875 

PTH  2.11 

VHP 

4. 

292 

OPA  50.83 

RAP 

1 .33 

zee 

1.3231 

INJ  RT  ASC 

INJ  AZMTH 

inj  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

226.01 

117.61 

4 

25 

40 

1159.1 

-2.80 

7.73 

232.74 

82.21 

13 

42 

41 

4704.8 

25.95 

232.29 

226.21 

118.98 

5 

35 

36 

920.6 

-3.75 

349.67 

232.52 

80.82 

15 

6 

40 

4418.6 

27.01 

210.97 

224.45 

231.77 


122.70 

77.00 


LAUNCH  DATE  FEB  16  1969 
HELIOCENTRIC  CONIC 


RL 

147 

.81 

LAL 

.00 

La 

147, 

,15 

VL 

27, 

.994 

GAL 

RP 

108 

.89 

LAP 

-1 .80 

LOP 

288, 

.41 

VP 

37, 

.756 

GAP 

RC 

88.077 

CL 

-18.21 

CP 

49, 

,95 

ZAL 

1*2.06 

ZAP 

MID-COURSE  EXECUTION  ACCURACY 
SOT  815.9  SCR 
RRT  -.7 211  RRF 
SG6  1809.1  R23 
SGJ  1730.5  SC2 


-6.51  AZL 


6 24  31 
16  27  8 


759.0 

4153.0 


-6.20 

29.78 


335.90 

189.93 


ORBIT  DETERMINATION  ACCURACY 


planetocentric  CONIC 

C3  19.944  VHL  4.466  DLA  -16.26 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  4 22  46  1682.23 

90.00  11  59  18  5389,22 

100.00  5 35  0 1449,16 

100.00  13  29  45  5097.53 

110.00  6 23  4 1298.57 

110.00  14  50  10  4820.88 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4367  TRA  -.4005  TC3  -.5771 
ROE  .4669  RRA  .2697  RC3  1.7316 
FOE-1.0056  FRA  -.4695  FC3-4 .2940 
BOE  .6258  BRA  .5580  8C3  1 .8252 


RAL  8.36 
INJ  LAT 
-4.10 
27.94 
-5.30 
29.29 
-8.34 
32.02 

BAU  .4866 
FAU  .09892 
BSP  5820 
FSP  -1249 


INJ  LONG 
10.08 
246.79 
352.29 
225.18 
339.00 
203.58 


INJ  RT  ASC 
228.79 
235.43 
220.13 
235.28 
226.26 
234.69 


I6J4.7  SG3 

412.7 

ST 

454.9  SR 

494.0 

SS 

873,0 

-.9755  RTF 

.7*09 

CRT 

-.9831  CRS 

.9886 

CST 

-.9496 

.0839  R13  - 

.9725 

LSA 

1093.6  MSA 

131  .9 

SSA 

21  .9 

527.4  THA  112.19 

eli 

669.3  EL2 

61.5 

ALF 

132.55 

08.00 

ARRIVAL  DATE 

JUN 

4 1969 

717 

► HCA  141 ,22 

SMA  131 .12 

ECC 

.16978  INC 

2.8757 

VI 

30.144 

i TAL  215.36 

TAP  356.59 

RCA 

108.86  APO 

153.39 

V2 

34.802 

ZAE  130.36 

ETE  94,92 

ZAC 

97.94  ETC 

149.70 

CLP 

'81 .52 

1 PTH  2.11 

VHP  4.402 

DPA 

51  .84  RAP 

356.78 

ECC 

1 . 3202 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM  INJ 

1 2 LAT 

INJ 

2 LONG 

118.04 

4 50  40 

1082.2 

-.32 

3.44 

85.20 

13  29  7 

4189.2 

26.90 

230.25 

119.46 

5 59  9 

849.2 

-1.33 

345.75 

83.77 

123.27 

79.87 


MID-COURSE  EXECUTION  ACCURACY 
SOT  988 .^SCR  1697.2  SG3  395.5 
RRT  -.8061  RRF  -.9791  RTF  .,8130 
SC0  1964.3  R23  .0997  Rl 3 -.9748 

SCI  1892.9  SC 2 524.7  THA  117.44 


14  54  42 
6 44  43 
16  18  31 


4497.5  28.12  216.58 

698.6  -3,91  332.72 

4220.9  31,08  194.79 

ORBIT  DETERMINATION  ACCURACY 
ST  569.6  SR  610.4  SS  924,0 

CRT  -.9840  CRS  .9945  CST  -.9627 

USA  1238.1  MSA  132.8  SSA  J8.9 

ELI  031.6  EL2  74.5  ALF  132.99 


1754 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  1 


LAUNCH  OATE  FEB  16  1969 
HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  21.961  GAL 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.746  GAP 

RC  91.256  GL  -21.13  GP  52.51  7AL  140.38  ZAP 

planetocentric  CONIC 


flight  time  no. oo 


ARRIVAL  CATE  JUN  6 1969 


DISTANCE  314.003 

-6,42  AZL  93.36  HCA  144.37  SMA  131.08  ECC  .16916  INC  3 . 3602  VI  30.144 

-.09  A7P  87.27  TAL  214.99  TAP  359.37  RCA  108.90  APO  153.25  V2  34.797 

88.24  ETS  .95  7AE  127.42  ETE  100.03  7AC  95.28  ETC  151.52  CLP  -97.12 


C3  20.440 

VHL  4.521 

OLA  -18.74 

RAL  10.07 

RAO  6567.8 

VEL  11.909 

PTH  2.12 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

4 54  27 

1593.50 

-1.25 

5.12 

231.40 

118.29 

90.00 

11  41  14 

5489.69 

28.30 

254.11 

238.65 

88.86 

100.00 

6 4 25 

1367.73 

-2.55 

347.80 

230.68 

119.79 

100.00 

13  13  57 

5190.69 

29.79 

232.06 

238.59 

87.35 

110.00 

6 47  56 

1231 .38 

-5.81 

335.44 

228.65 

123.74 

110.00 

14  46  55 

4899.81 

33.61 

209.61 

238.23 

83.36 

VHP  4.565 
INJ  TIME 

5 21  0 

13  12  44 

6 27  12 

14  40  28 

7 8 27 

16  8 35 


differential  corrections 
TOE  -.5370  TRA  -.5073  TC3  -.7648  BAU  .5210 

ROE  .5729  RRA  .2263  RC3  1.7465  FAU  .09157 

FOE-1.9378  FRA  -.3399  FC3-3.8783  BSP  6349 

BOE  .7852  BRA  .5555  BC3  1.9066  FSP  -1179 

LAUNCH  DATE  FEB  16  1969 


MID-COURSE  EXECUTION  ACCURACY 
SOT  J184.J  SCR  1764.3  SG3  372.0 
RRT  -.8576  RRF  -.9819  RTF  .8641 
SG0  2124.9  R23  .1128  R13  -.9764 

SGI  2059.8  SG2  521.6  TH>  122.24 

FLIGHT  TIME  112.00 


OPA  52.82  RAP  352.18  ECC  1.3364 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


993.5 

4889.7 
767.7 

4590.7 
631  .4 

4299.8 


2.54 
27.84 
1 .43 
29.10 
-1.34 
32.33 


358  .49 
245.48 
341 .28 
223.33 
329.21 
200.61 


ORBIT  DETERMINATION  ACCURACY 


ST 

710.7 

SR 

733.2 

SS 

971  .1 

CRT 

-.9856 

CRS 

.9974 

CST 

-.9724 

LSA 

1402.6 

MSA 

134.9 

SSA 

16.0 

ELI 

1017.4 

El2 

66.6 

alf 

134.09 

ARRIVAL 

OATE 

JUN 

8 1969 

HELIOCENTRIC  CONIC 
RL  147,81  LAL  .00  LOL  J47.15 

RP  108.92  LAP  -2.11  LOP  294.73 

RC  93 .644  GL  -24.42  GP  55.11 

PLANETOCENTRIC  CONIC 


DISTANCE  320.261 

VL  27.976  GAL  -6.33  AZL  93.93  HCA  147.52  SMA  131.00  ECC  .16864  INC  3.9252  VI  30.144 

VP  37.735  CAP  .30  AZP  86.69  TAL  21 4.52  TAP  2.05  RCA  108,91  APO  153.09  V2  34.793 

7AL  138.28  ZAP  91.53  ETS  5.43  7AE  124.28  ETE  104.77  ZAC  92.73  ETC  153.34  ClP  -92.67 


C3  21 .202 

VHL  4.605 

OLA  -21.47 

RAL  12.09 

RAO  6567.9  VEL  11.941  PTH  2.12 

VHP  4 

.789  OPA 

53.82 

RAP 

347.52 

ECC 

1 .3489 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 33  55 

1486.54 

2.20 

359.15  234.88 

J 18 .24 

5 58 

42 

886.5 

5.96 

352.49 

K7.00 

11  17  54 

5614.20 

28.13 

263.21  242.42 

93.41 

12  51 

29 

5014.2 

28.30 

254 .55 

100.00 

6 40  28 

1271.77 

.70 

342.53  234.05 

119.89 

7 1 

40 

671  .6 

4.67 

336.00 

100.00 

12  54  3 

5304.21 

29.84 

240.50  242.51 

91.79 

14  22 

27 

4704.2 

29.77 

231 .69 

110.00 

7 17  39 

1155.20 

-2.92 

331.44  231.79 

124.07 

7 36 

54 

555  .2 

I .57 

325.23 

110.00 

14  33  21 

4993.54 

34.11 

216.88  242.48 

87.63 

15  56 

34 

4393.5 

33.41 

207.71 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6880 

TRA  -.5138 

TC3  -.9341 

BAU  .5550 

SCT  1394.6  3GR 

1816.3  SG3  343.5 

ST 

880.9 

SR 

862.0 

SS 

1014.0 

ROE  .6895 

RRA  .1700 

RC3  1.7207 

FAU  .08301 

RRT  -.8898  RRF 

-.9844  RTF 

.8962 

CRT 

-.9874 

CRS 

.9988 

CST 

-.9795 

FOE- I .9670 

FRA  -.2059 

FC3-3.3893 

BSP  6906 

SOB  2289.9  R23 

.1237  R13  - 

.9776 

LSA 

1590.0  MSA 

137.9 

SSA 

13.3 

BOE  .9741 

BRA  .5412 

BC3  1.9579 

FSP  -1094 

SGI  2230.5  SG2 

518.3  THA  126.64 

ELI 

1228.6 

El.2 

97,8 

alf 

135.63 

LAUNCH  DATE  FEB  16  1969 


FLIGHT  TIME  114.00 


ARRIVAL  DATE  JUN  30  1969 


HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  27.962  GAL 
RP  108.93  LAP  -2.25  LOP  291.69  VP  37.721  GAP 
RC  96.098  GL  -28.11  GP  57.80  7AL  135.74  ZAP 
PLANETOCENTRIC  CONIC 


OJSTANCE  326.491 

-6.23  AZL  94.60  HCA  150.66  SMA  130.89  ECC  .16821  INC  4.5967  V3  30.144 

.67  AZP  85,99  TAL  213.97  TAP  4.64  RCA  108.88  APO  152.91  V2  34.789 

94.34  ETS  10.17  7AE  120.96  ETE  109.17  ZAC  90 . 30  ETC  155.25  CLP  -98.17 


C3  22.360 

VHL 

4.729 

DLA  -24.50 

RAL  14.50 

RAO  6567. 

.9  VEL  11.989  PTH  2.14 

VHP  5.086 

OPA  54.88 

RAP 

342.73 

ECC  1 .3680 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

26  54 

1345.79 

6.70 

351.25 

239.67 

117.58 

6 49 

20 

745.8 

10.34 

344  .47 

90.00 

10 

44  0 

5780.62 

26.87 

275.22 

246.65 

99.30 

12  20 

29 

5180.6 

27.88 

266 . 70 

100.00 

7 27  4 

1151 .57 

4.76 

335.92 

238.62 

119.55 

7 46 

15 

551  ,6 

8.66 

329.31 

100.00 

12 

26  39 

5450.06 

29.05 

251.26 

247.01 

97.39 

13  57 

29 

4850.1 

29.76 

242.53 

110.00 

7 

54  13 

1066.42 

.47 

326.81 

235.95 

124.18 

8 11 

59 

466.4 

4.95 

320.59 

110.00 

14 

16  0 

5107.99 

34.07 

225.81 

247.55 

92.92 

15  41 

8 

4508.0 

34,10 

216.57 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8780 

TRA 

-.5029 

TC3-1 .0709 

BAU  .5871 

SGT 

1614.3  SGR 

1850.1  SG3 

311.0 

ST  1083.0 

SR 

992.6 

SS  1050.6 

ROE  .8178 

RRA 

.0966 

RC3  1.6462 

FAU  .07349 

RRT 

-.9104  RRF 

-.9864  RTF 

.9175 

CRT  -.9891 

CRS 

.9995 

CST  -.9848 

FOE-1 .9719 

FRA 

-.0723 

FC3-2.8454 

0$P  7476 

SG6  2455.4  R23 

.1327  R13  - 

.9786 

LSA  1800.6 

MSA 

1 41  .4 

SSA  10.9 

BOE  1.1999 

BRA 

.5125 

BC3  1.9639 

FSP  -995 

SGI 

2400.8  SG2 

514.8  THA  130.73 

ELI  1465.3 

El2 

108.2 

ALF  137.52 

LAUNCH  OATE  F£8  16  1969 


FLIGHT  TIME  116.00 


ARRIVAL  OATE  JUN  12  1969 


HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  27.944  GAL 

RP  108.94  LAP  -2.39  LOP  301 .05  VP  37.705  GAP 

RC  98.436  GL  -32.25  GP  60.65  ZAL  132.71  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  332.694 

-6.12  AZL  95.41  HCA  153.80  SMA  130.76  ECC  .16786  INC  5.4135  VI  30.144 

1.02  AZP  85.14  TAL  213.33  TAP  7.14  RCA  106.81  APO  152.7]  V2  34.787 

96.63  ETS  15.21  ZA£  117.43  ETE  113.32  ZAC  87.96  ETC  157.28  ClP-103.63 


C3  24.125 

VHL 

4.912 

DLA  -27.85 

RAL  17.38 

RAD  6568.0  VEL  12.062 

PTH  2.16 

VHP  5, 

,477 

< 

O. 

a 

56.03 

RAP 

337,68 

ECC 

1.3970 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 

1 53 

1084.46 

14.57 

336.09 

247.23 

114.55 

8 19 

57 

484.5 

17.76 

328.87 

90.00 

9 

32  9 

790.99 

21.95 

317.74 

250.29 

108.35 

9 45 

20 

1 91  .0 

24  ,25 

309.83 

100.00 

8 

35  48 

974.79 

10.58 

326.03 

245.21 

118.12 

8 52 

3 

374  .8 

14.26 

319.17 

100.00 

11 

40  55 

5663.92 

26.21 

266.50 

251.68 

104.92 

13  15 

16 

5063.9 

26.00 

256.15 

110.00 

8 

41  19 

957.46 

4.63 

321.11 

241 .61 

123.91 

8 57 

16 

357.5 

9.05 

314.81 

110.00 

13 

51  53 

5254 .02 

33.00 

237.06 

253.37 

99.49 

15  19 

27 

4654.0 

33.95 

227.96 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.1196 

TRA 

-.4676 

TC3-1 .1593 

BAU  .6150 

SGT 

1839.3  SGR  1850.9  SG3  275.2 

ST 

J3J9.5 

SR 

1117.9 

SS 

1076.8 

ROE  .9575 

RRA 

.0078 

RC3  1.5138 

FAU  .06322 

RRT 

-.9234  RRF  - 

.9881  RTF 

.9320 

CRT 

-.9904 

CRS 

.9999 

CST 

-.9886 

FDE-1 .9499 

FRA 

.0591 

FC3-2.2605 

BSP  8007 

SGB  2615.8  R23 

.1410  R13  - 

.9793 

LSA 

2032.0 

MSA 

145.4 

SSA 

8.7 

BOE  1.4732 

BRA 

.4676  BC3  1.9067 

FSP  -881 

SGI 

256S . 1 SCZ  5J2.0  TM*  134.66 

ELI 

1725.3 

El2 

118.1 

alf 

139.77 

1755 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69* 


LAUNCH  DATE  FEB  16  1 969  FLIGHT  TIME  116,00  ARRIVAL  DATE  JUN  JA  1969 

HELIOCENTRIC  CONIC  DISTANCE  338-867 

RL  147,81  LAL  .00  LOL  147.15  VL  27.923  CAL  -6*00  A7L  96.43  MCA  156.94  SNA  130.61  ECC  .16758  INC  6.4349  VI  30.144 

RP  108.94  LAP  -2.52  LOP  304.22  VP  37.688  CAP  1.37  A ZP  84.08  TAL  212.61  TAP  9.55  RCA  108.72  APO  152.50  V2  34.785 

RC  100.837  CL  -36.90  CP  63.73  ZAL  129.12  ZAP  96.35  ET5  20.63  ZAC  1J3.69  ETE  117.37  ZAC  85.66  ETC  159.56  ClP'109.16 

PLANETOCENTRIC  CONIC 

C3  26.872  VHL  5.184  OLA  '31.52  RAL  20.86  RAO  6566.1  VEL  12.176  PTH  2.19  VHP  5.995  OPA  57.26  RAP  332.17  ECC  1 .4422 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.55 

7 

7 1 

1329.73 

19.71 

356.67 

255.09 

115.11 

7 29 

11 

729.7 

22.93 

349.23 

104.45 

10 

54  44 

5886.98 

19.73 

280.56 

255.09 

115.09 

12  32 

51 

5287.0 

22.94 

273.11 

75.55 

7 

7 1 

1329.73 

19.71 

356.67 

255.09 

115.11 

7 29 

11 

729.7 

22.93 

349.23 

104.45 

10 

54  44 

5886.98 

19.73 

280756 

255.09 

115.09 

12  32 

51 

5287.0 

22.94 

273.11 

110.00 

9 

48  56 

804.02 

10.38 

312.95 

249.76 

122.75 

10  2 

20 

204.0 

14.63 

306.42 

110.00 

13 

12  0 

5460.69 

29.65 

252.22 

259.38 

107.85 

14  43 

1 

4860.7 

31.80 

243.67 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe-1 .4342 

TRA 

— 1AM 
* JpPv 

TC3-1. 1848  BAU  .6389 

SCT  2071 .0  SCR 

1849.7  SC3 

238.5 

ST 

1593.2 

SR 

1231 .4 

SS  1093.8 

ROE  1.1129 

RRA 

-.1020  RC3  1.3263  FAU  .03263 

RRT 

-.9321  «RF 

-.9896  RTF 

.9435 

CRT 

-.9915 

CRS 

1.0000 

CST  -.9915 

FOE-1 .9089  FRA 

.1TO  FC3-1.7D20  6SP  6376 

6C6  2776.7  <63 

.1464  RJ3  * 

-.9804 

LSA 

2286.7 

MSA 

148.8 

SSA  6.9 

BOE  1.8154 

BRA 

.4114 

BC3  4 .7785  FSP  -766 

SCI 

2729.9  3G2 

508.1  THA  I 

138.46 

ELI 

2009.6 

EL2 

126.6 

ALF  142.36 

MUNCH  OATE  fte  16  1969  FLIGHT  TWC  120.00  ARRIVAL  DATE  JUN  16  1969 


HELIOCENTRIC  CCNJC  DISTANCE  345.011 

RL  147.61  LAL  *00  LOL  147.15  VL  27.699  CAL  -5.87  AZL  97.76  MCA  160.06  SNA  130.44  ECC  .16736  INC  7.7568  VI  30.144 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.66?  CAP  1.70  AZP  82.70  TAL  211.82  TAP  11.88  RCA  108.61  APO  152.27  V2  34.784 

RC  103.240  CL  -42.04  CP  67.13  7AL  124.96  ZAP  99.44  £TS  26.63  ZAC  109.66  ETE  121.61  ZAC  83.34  ETC  162.31  CLP-114.98 

PLANETOCENTRIC  CONIC 

C3  31.290  VHL  5.394.  OLA  -35.46  RAL  25.09  RAO  6566.2  VEL  12.356  PTH  2.23  WP  6.698  OPA  58 .56  RAP  325 .89  ECC  1 .51 50 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

67.71 

6 34  46 

1516.62 

20.72 

11.95 

262.98 

119.44 

TO  7 

918.8 

24.48 

4.62 

= 

112.29 

12  0 44 

5773.98 

20.74 

272.38 

262.99 

119.43 

13  36  58 

5174.0 

24.49 

265.14 

- 

67.71 

6 34  48 

1518.82 

20.72 

11.95 

262.98 

119.44 

7 0 7 

918.8 

24.48 

4.62 

z 

112.29 

12  0 44 

5773.98 

20.74 

272.38 

262.99 

119.43 

13  36  58 

5174.0 

24.49 

265.14 

_ 

67.71 

6 34  48 

1518.82 

20.72 

11.85 

262.98 

119.44 

7 0 7 

91 9.8 

24.48 

4.62 

112.29 

12  0 44 

5773.98 

20.74 

272.38 

262.99 

119.43 

13  36  58 

5174.0 

24.49 

265. J4 

| 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.8534  TRA  -.2759  TC3-1.1294  BAU  .6530  SCT  2306.7  SCR  1801.6  SC3  201.0  ST  1901.7  SR  1308.0  SS  1094.6 

ROE  1.2734  RRA  -.2398  RC3  1 .0776  FAU  .04233  RRT  -.9372  ARF  -.9905  RTF  .9533  CRT  -.9923  CRS  .9999  CST  .9938 

FOE-1 .8431  FRA  .2860  FC3-1.1713  BSP  9060  SCR  2926.9  823  .1492  R1 3 -.9818  LSA  2550.0  MSA  151.5  SSA  5.4 

0OC  2.2487  BRA  .3656  803  1.561 0 FSP  -642  SCI  2883.4  902  502.6  THA  142.46  ELI  2304.2  EL2  133.8  ALF  145.55 


LAUNCH  DATE  FEB  16  1 969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUN  IB  1969 


HELIOCENTRIC  CONIC  DISTANCE  351 .119 


RL  147.81 

LAL 

.00 

LOL  147.15 

VL  27.873 

CAL  -5.73 

AZL  99.55  HCA  163.17 

SNA 

130.25 

ECC  .16719 

INC 

9.5457 

VI 

30.144 

RP  108.95 

LAP 

-2.75 

LOP  310.54 

VP  37.649 

CAP  2.01 

AZP  80.86 

TAL  210.94 

TAP 

14.11 

RCA  108.48 

APO 

152.03 

V2 

34.783 

RC  105.643 

CL 

-47.62 

CP  70.95 

ZAL  120.22 

ZAP  99.87 

ETS  33.70 

ZAE  105.24 

ETE 

126.61 

ZAC  80.89 

ETC 

166.10 

CLP 

-121 .69 

= 

PLANETOCENTRIC  CONIC 

C3  38.770 

VHL 

6.227 

OLA  -39.52  RAL  30.29  RAO  6568.5 

VEL  12.655 

PTH  2.30 

VHP 

7.685 

OPA  59.79 

RAP 

318.42 

ECC 

1 .6381 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

JNJ  LAT 

INJ  U**G 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LIT 

INJ 

2 LONG 

= 

61 .19 

6 

22  5 

1670.76 

20.80 

24.29 

272.86 

124.40 

6 

49  56 

1070.8 

25.16 

17.42 

119.92 

12 

54  55 

5730.22 

20.81 

268.86 

272.87 

124.39 

14 

30  25 

5130.2 

25.17 

261 .99 

= 

62.19 

6 

22  5 

1670.76 

20.80 

24.29 

272.86 

124.40 

6 

49  56 

1070.8 

25.16 

17.42 

119.91 

12 

54  55 

5730.22 

20.91 

268.86 

272.87 

124.39 

14 

30  25 

5130.2 

25.17 

261 .99 

61.19 

6 

22  5 

1670.76 

20.80 

24.29 

272.86 

124.40 

6 

49  56 

1070.8 

25.16 

17.42 

119.92 

12 

54  55 

5730.22 

20.81 

268.86 

272.87 

124.39 

14 

30  25 

5130.2 

25.17 

261 .99 

DIFFERENTIAL  CORRECTIONS  MIO-COUR9C  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-2.4398  TRA  -.0690  TC3  -.9894  BAU  .6543  SCT  2562.3  SCR  1698.2  SG3  164.8  ST  2245.5  SR  1311.5  SS  1080.6 

ROE  1.4162  RRA  -.4042  RC3  .7840  FAU  .03232  RRT  -.9397  RRF  -.9901  RTF  .9636  CRT  -.9926  CRS  .9996  CST  -.9956 

FOC-1.7621  FRA  .3777  FC3  -.7218  BSP  9576  3C8  3073.9  R23  .1458  R13  -.9841  LSA  2811.9  MSA  15J.4  SSA  4.1 

BOE  2.8210  BRA  .4101  BC3  1 .2624  FSP  -526  SCI  3034.6  SC2  490.4  THA  147.12  ELI  2596.8  EL2  137.6  ALF  149.80 

LAUNCH  OATE  FEB  16  1969  FLIGHT  TIME  124.00  ARRIVAL  DATE  JUN  20  1969 

HELIOCENTRIC  CONIC  0I3TANCE  357.183 

RL  147.81  LAL  .00  LOL  147.15  VL  27.844  CAL  -5.57  AZl  102.11  MCA  166.26  SNA  130.05  ECC  .16706  INC12.1145  VI  30.144 

RP  108.95  LAP  -2.86  LOP  313.70  VP  37.628  CAP  2.31  AZP  78.22  TAL  209*98  TAP  16.24  RCA  108.32  APO  151,7 8 V2  34.783 

RC  108.043  CL  -53.43  CP  75.26  ZAL  114.96  ZAP  99.59  ETS  43.09  ZAE  100.27  ETE  133.76  ZAC  78.12  ETC  172.29  CLP-I30.94 

PLANETOCENTRIC  CONIC 

C3  52.443  VHL  7.242  OLA  -43.41  RAL  36.67  RIO  6568.9  VEL  13.183  PTH  2.41  VHP  9.149  OPA  60.71  RAP  309.21  ECC  1.8631 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LIT 

INJ 

2 LONG 

55.60 

6 23  20 

1813.37 

19.30 

35.44 

284.92 

129.68 

6 53 

34 

1213.4 

24.28 

29.11 

124.40 

13  44  32 

5739.25 

19.32 

268.45 

284.93 

129.67 

15  20 

12 

5139.3 

24.30 

262.11 

55.60 

6 23  20 

1813.37 

19.30 

35.44 

284.92 

129.68 

6 53 

34 

1215*4 

24.28 

29.11 

124.40 

13  44  32 

5739.25 

19.32 

268.45 

284.95 

129.67 

15  20 

12 

5139.3 

24.30 

262.11 

55.60 

6 23  20 

1813.37 

19.30 

35;44 

284.92 

129.68 

6 53 

34 

1213.4 

24.28 

29.11 

124.40 

13  44  32 

5739.25 

19.32 

268.45 

284.93 

129.67 

15  20 

12 

5139.3 

24.30 

262.11 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.3039 

TRA  .2987 

TC3  -.7661 

0AU  .6277 

SCT  2858.4  SCR 

1459.8  3G3 

130.9 

ST  2616.0 

SR 

1144.9 

SS 

1051 .1 

ROE  1.4265 

RRA  -.5859  RC3  .4632  FAU  .02284 

RRT 

-.9352  RRF 

-.9846  RTF 

.9751 

CRT  -.9915 

CRS 

.9985 

CST 

-.997 l 

FOE-1.6697 

FRA  .4605  FC3  -.3771 

BSP  10008 

SGB  3209.6  R23 

.1347  R13  - 

.9873 

LSA  3039.3 

MSI 

147.3 

SSI 

3.0 

BOE  3.5987 

BRA  .6576  6C3  .8953  FSP  -4J5 

SCI 

3175.6  SC2 

465.3  THA  153.87 

ELI  2852.3 

El2 

136.9 

ILF 

156.49 

1756 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69' 


LAUNCH  OAT E FEB  16  1969 
HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  27.813  CAL 

RP  108.94  LAP  -2.95  LOP  316.87  VP  37.606  CAP 

RC  110.446  CL  -59.00  CP  79.94  ZAl  109.32  ZAP 

PLANETOCENTRIC  CONIC  , 

C3  80.494  VHL  8.972  OLA  -46.54  RAL  *4.32  RAO  6569.6 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC 
51.38  6 37  51  1957.71  15.61  45.22 

128.62  14  31  5 5800.12  15.63  270.55 

51.38  6 37  51  1957.71  15.61  45.22 

128.62  14  31  5 5800.12  15.63  270.55 

51.38  6 37  51  1957.71  15.61  45.22 

128.62  14  31  5 5800.12  15.63  270.55 

DIFFERENTIAL  CORRECTIONS 
TOE-4. 6423  TRA  1 .0077  TC3  -.4772  BAU  .5415 

ROE  .7984  RRA  -.6489  RC3  .1596  FAU  .01399 

FDE-1 . 5903  FRA  .5471  FC3  -.15(15  BSP  10381 

BOE  4.7105  BRA  1.1985  8C3  .5032  FSP  -317 


FLiCHT  TIME  126.00 
OJSTANCE  363.185 

-5.40  A7L  106.12  MCA  169.31  SMA  129.83 
2.58  A7P  74.14  TAL  208.93  TAP  18.24 
96.60  ETS  58.87  7A£  94.40  ETE  147.25 


VEL  14.207  PTH  2.59  VHP  11.493 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


298.95 

298.96 

298.95 

298.96 

298.95 

298.96 


134.42 

134.42 

134.42 

134.42 

134.42 

134.42 


7 

16 

7 

16 

7 

16 


10  29 
7 45 
10  29 
7 45 
10  29 
7 45 


LAUNCH  OATS  FEB  16  1969 
HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  27.781  CAL 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.584  CAP 

RC  112*844  CL  -63.15  CP  82.72  7AL  103.58  ZAP 

PLANETOCENTRIC  CONIC 

C3  149.368  VHL  12.222  OLA  -47.76  RAL  52.80 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
49.79  766  2099.04  9.66 

130.21  15  10  30  625.44  9.67 

49.79  7 6 6 2099.04  9.66 

130.21  15  10  30  625.44  9.67 

49.79  7 6 6 2099.04  9.66 

130.21  15  10  30  625.44  9.67 

DIFFERENTIAL  CORRECTIONS 
TOE-5.6543  TRA  2.2469  TC3  -.1491  BAU  .2993 

ROE-3.0650  RRA  .3665  RC3  -.0154  FAU  .00488 

FOC-1.5848  FRA  .6835  FC3  -.0283  BSP  10704 

BOE  6.4318  BRA  2.2766  BC3  .1499  FSP  -242 


LAUNCH  DATE  FEB  16  1969 
HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  27.746  CAL 

RP  108.93  LAP  -3.12  LOP  323.20  VP  37.561  CAP 

RC  115.239  CL  -62.59  CP  75.44  ZAL  98.15  ZAP 

PLANETOCENTRIC  CCNIC 
C3  373.123  VHL  19.316  OLA  -44.32 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
54.36  7 51  54  2184.99 

125.64  15  22  55  796.70 

54.36  7 51  54  2184.99 

125.64  15  22  55  796.70 

54.36  7 51  54  2104.99 

125.64  15  22  55  796.78 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2129  TRA  2.0619  TC3  -.0091 

RDE-9.3903  RRA  4.2161  RC3  .1197 

FOE-1 .8100  FRA  1.0315  FC3  .0236 

BOE  9.3927  BRA  4.6933  6C3  .1200 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CCNIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  10B.9Z  LAP  -3.19  LOP  326.36 

RC  117.630  CL  -48.57  CP  55.94 

PLANETOCENTRIC  CONIC 

C31279.977  VHL  35.777  OLA  -28.89  RAL  61.65 
LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT 
84.01  10  53  49  1732.11  '*34 

95.99  12  33  24  1409.84  -.52 

100.00  12  0 3 1517.16  -7.56 

100.00  14  9 51  1100.03  6.48 

110.00  11  50  57  1545.78  -17.22 

110.00  16  35  26  644.17  16.11 

DIFFERENTIAL  CORRECTIONS 
TOE  4.9578  TRA  .2291  TC3  -.0718  BAU  3.5956 
RO-11.2775  RRA  9.3777  RC3  .1975  FAU- .05976 
FOE-2.3237  FRA  2.0608  FC3  .0404  BSP  9081 

BOE 1 2 . 3 1 92  BRA  9.3805  BC3  .2101  FSP  -164 


MIO-COURSE  EXECUTION  ACCURACV 
SOT  3224.6  SGR  839.6  SG3  100.8 
RRT  -.8571  RRF  -.9196  RTF  .9877 
$00  3332.1  R23  .1131  R13  -.9914 

SCI  3305.3  S02  422.0  THA  167.21 

FLIGHT  TIME  128.00 

OISTANCE  369.073 

-5.20  AZL  113.21  MCA  172.26  SMA  129.60 
2.82  AZP  66.98  TAL  207.74  TAP  20.00 
96.90  ETS  94.79  ZAE  86.85  ETE  180.93 

RAO  6570.6  VEL  16.453  PTH  2.87  VHP  15.712 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TI* 


ARRIVAL  OATE  JUN  22  1969 


ECC  .16692  I NCI 6 . 1246  VI  30.144 
RCA  108.16  APO  151.50  V2  34.704 
ZAC  74.72  ETC  185.11  CLP-140.05 

OPA  60.75  RAP  297.71  ECC  2.3247 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1357.7  21.12  39.52 

5200.1  21.14  264.85 

1357.7  21.12  39.52 

5200.1  21 . 1 4 264.85 

1357.7  21.12  39.52 

5200.1  21.14  264.85 

ORBIT  DETERMINATION  ACCURACV 
ST  2978.1  SR  541.0  S5  1019.0 

CRT  -.9698  CRS  .9816  CST  -.9985 

LSA  3191.0  MSA  137.6  SSA  2.2 

ELI  3024.0  EL2  129.9  ALF  169.99 

ARRIVAL  DATE  JUN  24  1969 


52.50 

297.24 

52.50 

297.24 

52.50 

297.24 


313.90 

313.91 

313.90 

313.91 
313.9a 
313.91 


137.00 

137.00 

137.00 

137.00 

137.00 

137.00 


7 41  5 

15  20  56 
7 41  5 

15  20  56 
7 41  5 

15  20  56 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  3100.8  SGR  1459.9  SG3  76.5 
RRT  .9329  RRF  .9221  RTF  -9*66 
SGB  3427.3  R23  -.0896  R13  .9949 

SGI  3393.5  902  480.5  THA  24.23 

FLIGHT  TIME  130.00 
DISTANCE  374.676 

-4.94  AZL  128.34  HCA  174.97  SMA  129.36 

2.98  AZP  51.77  TAL  206.27  TAP  21.24 

94.66  ETS  148.27  ZAE  75.30  ETE  232.25 


ECC  .16669  INC23.2125  VJ  30.144 

RCA  108.00  APO  151.21  V2  34.706 

2AC  69.93  ETC  218.63  ClP  161.37 

OPA  58.77  RAP  283.73  ECC  3.4582 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1499.0  15.46  47.27 

25.4  15.47  292.00 

1499.0  15.46  47.27 

25.4  15.47  292.00 

1499.0  15.46  47.27 

25.4  15.47  292.00 

ORBIT  DETERMINATION  ACCURACV 
ST  2692.3  SR  1439.0  $S  1027.1 

CRT  .9925  CRS  -.9907  CST  -.9999 

LSA  3216.8  MSA  160.1  SSA  1 .6 

EL!  3048.7  El2  154.9  4LF  28.02 


RAL  60.10 
INJ  LAT 
3.03 
3.05 
3.03 
3.05 
3.03 
3.05 

BAU  .5987 
FAU- .01017 
BSP  10812 
FSP  -192 


VL  27.711  CAL 
VP  37.537  CAP 
ZAL  94,02  ZAP 


RAO  6572.0  VEL  22.236  PTH  3.25  VHP  24.687 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


53.74 

306.49 

53.74 

306.49 

53.74 

306.49 


326.97 

326.99 

326.97 

326.99 

326.97 

326.99 


134.24 

134.24 

134.24 

134.24 

134.24 

134.24 


8 28  19 
15  $6  12 
19 
12 
8 28  19 
15  36  12 


8 28 
15  36 


MIO-COURSE  EXECUTION  ACCURACV 
$GT  857,9  SGR  3320.7  SG3  59.8 

RRT  .5806  RRF  .9938  RTF  .6671 

SGB  3429.8  RZ3  -.0707  R13  .9968 

SGI  3359.6  SG2  690.5  THA  81.09 

FLIGHT  TI*C  132.00 

OISTANCE  379.255 

-4.46  AZL  166.17  HCA  176.72  SMA  129.11 
2.86  AZP  13.85  TAL  203.86  TAP  20.57 
92.45  ETS  170.97  ZAE  53.10  ETE  251.89 


ARRIVAL  OATE  JUN  26  1969 


ECC  .16609  1NC38.3404  VI  30.144 
RCA  107,88  APO  150.85  V2  34.789 
ZAC  61.64  ETC  271.25  ClP  108.84 

OPA  51.90  RAP  267.99  ECC  7.1407 
PO  CST  TIM  INJ  2 LAT  INJ  Z LONG 
1585.0  8.59  48.37 

J96. 8 8.60  301.12 

1585.0  8.59  40.37 

196.8  0.60  301.12 

1585.0  6.59  48.37 

196.8  8.60  301.12 

CRBIT  DETERMINATION  ACCURACV 
ST  264.1  SR  2834.3  SS  11 77.4 
CRT  .4146  CRS  -.9908  CST  -.4582 
LSA  3070.7  MSA  245.1  SSA  .5 
ELI  2836.4  £l2  240.2  AlF  07.77 

ARRIVAL  DATE  JUN  28  1969 


RAO  6573.1 
INJ  LONC 
15.66 
352.05 

356.07 

333.07 
352.65 
304.11 


VEL  37.433  PTH  3.54  VHP  45.242 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


332.62 

328.73 

336.52 

323.14 

342.15 


118.89 

110.89 
119.01 
119.24 
120.00 
120.57 


11  22  41 

12  56  54 
12  25  20 
14  28  11 
12  16  43 
16  46  11 


MID-COURSE  EXECUTION  ACCURACV 
SGT  946.6  SGR  2863.7  SG3  52.1 
RRT  -.7702  RRF  .9995  RTF  -.7496 
see  3016.1  R23  -.0840  R13  .9964 

SGI  2959.0  SG2  504.3  THA  104.88 


ECC  .16398  INC76.1717  VI  30.144 
RCA  107.94  APO  150.29  V2  34.792 
ZAC  44  .24  ETC  300,04  ClP  94 . 1 7 

OPA  32.73  RAP  253.25  ECC22.0652 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1132.1  3.32  9.07 

009.8  3.33  345.46 

917.2  -3,63  349.48 

500.0  10.33  326.39 

945.8  -13.10  345.96 

44.2  20.04  297.20 

ORBIT  DETERMINATION  ACCURACV 
ST  794.2  SR  1878.4  SS  1520.7 
CRT  -.9573  CRS  -.9998  CST  .9521 
LSA  2534.0  MSA  225.0  SSA  .6 
ELI  2028.3  El2  212.7  AlF  112.29 


1757 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  . 


-AUNCH  CATE  TE6  26  1969 
heliocentric  CONIC 

*L  147.81  LAL  .00  LOL  147.15  VL  27.674 

KP  108.91  LAP  -3.25  LOP  329.51  VP  37.513 

PC  120.015  Gl  57.54  GP  -67.24  7Al  96.1(1 

PLANETOCENTRIC  CONIC 
C3  694.707  VHL  26.357  CLA  67.91  RAL 


flight  time  234.00 


Akk J val  cate  JUN  30  1969 


GAL 

GAP 

7AP 


DISTANCE  389.665 

-5.16  A7L  36.21  HCA  J84.03  5MA  128.86  ECC  .17186  INC53.7908  VI 
4.33  A7P  143.72  TAL  206.38  TAP  30. 4J  RCA  106.71  APO  151.00  V2 
70.30  ETE  103.04  7AC 


95.17  ETS  183.82  7AE 


81 .97  ETC 


30 . 1 4 4 
34 .796 
69.26  CLP  103.47 


2.44  RAC  6572.7  VEL  28.566  PTH  3.42  VHP  32.285 

J A7MTH  INJ  TIME 
22.09  16  I 


LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

25.29 

14  36  53 

5055.02 

-.85 

245.36 

272.11 

154.71 

0 57  58 

3315.75 

-.84 

97.09 

272.09 

25.29 

14  36  53 

5055.02 

-.85 

245.36 

272.11 

I54.7J 

0 57  50 

3315.75 

-.04 

97.89 

272.09 

25.29 

14  36  53 

5055.02 

-.05 

245.36 

272.11 

154,71 

0 57  58 

3315.75 

-.04 

97.89 

272.09 

22.09 

22.09 

22.09 


8 

I 53  14 
16  1 8 
1 53  14 


OPA  -80.20  RAP  167.12  ECC12.433I 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  F£0  1 6 1 969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  La  147.15 

ftP  108.89  LAP  >3.30  LOP  332.70 

ftC  122.394  GL  63.55  GP  -78.47 

PLANETOCENTfflC  CONIC 


22.09 

MlO-COUftSC  EXECUTION  ACCURACY 


22.09  16  I 8 

1 53  14 


4455  .0 
2715.8 
4455.0 
271  5.8 
4455.0 
2715.8 


-8.26 

-8.25 

-8.26 

-8.25 

-0.26 

-0.25 


242.75 

95.20 

242.75 

95.20 

242.75 

95.20 


-.0749 

BAU 

1.9110 

SGT 

1039.0  SGR  3352.5  SG3 

56.3 

ST 

401  .8 

SR 

2610.0 

ss 

1 547.8 

-.1917 

FAU- 

.02725 

RRT 

.7673  RRF  -.9995  RTF 

-.753! 

CRT 

.8356 

CRS 

1 .0000 

CST 

.0322 

.0340 

BSP 

10875 

SOB 

3509.8  R23  -.0679  R13 

-.9974 

LSA 

3225.6 

MSA 

220.2 

SSA 

I .2 

.2058 

FSP 

-183 

SGI 

3449.6  SG2  647.5  THA 

76.13 

ELI 

2830.1 

El2 

219.1 

alf 

03.1  5 

FLIGHT  TIME  136.00 

ARRIVAL 

CATE 

JUL 

2 1969 

C3  247.019 

VHL 

15 

.742 

DLA  67.30 

RAL  341.40 

RAO  6571.. 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

26.00 

13 

14 

30 

4953.79 

-7.06 

242.1$ 

154.00 

23 

26 

32 

3218.90 

-7.06 

96.07 

26.00 

13 

14 

30 

4953.79 

-7.06 

242.76 

154.00 

23 

26 

32 

3218.90 

-7.06 

96.07 

26.00 

13 

14 

30 

4953,79 

-7.06 

242.76 

154.00 

23 

20 

32 

3 216.90 

-7.06 

96.07 

DIFFERENTIAL  CORRECTIONS 
TOE  3.1510  TRA  -.5075  TC3  -.0151  8AU  .1947 

ROE -4 .9897  RRA  3.3060  RC3  -.0568  FAU  .00108 

FOE  1.4154  FRA  -.6759  FC3  -.0038  BSP  11909 

BOE  5.9014  BRA  3.3440  0C3  .0580  FSP  -229 


DISTANCE  394.930 

VL  27.636  GAL  -4.01  A7L  59.21  HCA  106.45  SNA  120.59  ECC  . 1 7086  INC30.7858  V]  30.144 

VP  37.490  GAP  4.39  A7P  120.63  TAL  204.57  TAP  31.02  RCA  106.62  APO  150.57  V2  34.800 

?AL  99.75  7AP  98.97  ETS  214.77  7AE  85.80  ETE  133.55  7AC  94 .06  ETC  101.70  CLP  141  .29 

VEL  19.213  PTH  3.09  VHP  10.971  OPA  -76.21  RAP  04.05  ECC  5.0705 

INJ  RT  A SC  - - 

240.44 

248.42 
240.44 

240.42 
240.44 
240.42 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1243.7  56ft  3612.9  SC3  70.0 
RRT  -.7939  RRF  -.9064  RTF  .0794 
S60  3021.0  R23  -.1030  R13  -.9936 
SCI  3750.9  SC2  720.5  THA  105.90 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22.88 

14  37  4 

4353.8 

-14.42 

239.98 

22.88 

24  22  11 

2618.9 

-14.41 

93.28 

22.88 

14  37  4 

4353.8 

-14.42 

239.90 

22.88 

24  22  11 

2618.9 

-14.4] 

93.20 

22.86 

14  37  4 

4353.0 

-14.41? 

239.90 

22.88 

24  22  11 

2618.9 

-14.41 

93.20 

ORBIT  DETERMINATION  ACCURACY 


ST 

1155.8 

SR 

2042.8 

SS 

900.7 

CRT 

-.9390 

CRS 

.9928 

CST 

-.9735 

LSA 

2489.4 

MSA 

351.3 

SSA 

1 .7 

ELI 

2320.9 

EL2 

349.9 

alf 

318.69 

LAUNCH  DATE  F£8  16  1969 

HELIOCENTRIC  CON  I C 
RL  147.01  LAL  .00  La  147.15 

RP  100.00  LAP  -3.34  LOP  335.07 

RC  124.766  GL  62.52  GP  -76.46 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  130.00 


ARRIVAL  CATE  JUL  4 1969 


VL  27.596 
VP  37.466 
7 Al  103.17 


DISTANCE  400.652 

GAL  -4.54  A7L  60.96  HCA  109.33  SMA  120.32  ECC  .17084  INC21 .0382  VI  30.144 

GAP  4.58  A7P  HO. 70  TAL  203.09  TAP  32.42  RCA  106.40  APO  150.25  V2  34  .005 

7AP  103.49  ETS  272.84  7AE  94.92  ETE  191.01  7AC  100.41  ETC  160.34  ClP-175.33 


C3  123.909 

vhl  n 

.131 

OLA  64.01 

RAL  338.98 

RAO  6570. 

LNCH  A7MTH 

LNCH 

TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

29.06 

13  13 

39 

4025.04 

-13.91 

237.13 

150.14 

23  10 

5 

3116.92 

-13.90 

94.73 

29.86 

13  13 

39 

4825.04 

-13.91 

237.13 

1 50 . 1 4 

23  10 

5 

3116.92 

-13.90 

94.73 

29.86 

13  13 

39 

4025.04 

-13.91 

237.13 

1 50 . 1 4 

23  10 

5 

3116.92 

-13.90 

94.73 

VEL  15.660  PTH  2,70  VHP  13.241 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOC  3.7707  TRA-2.7577  TC3  -.2261  8AU  ,3769 
ROE  -.2022  RRA  .9303  RC3  .0256  FAU  .01404 

FOE  1.2095  FRA  -.7199  FC3  -.0961  BSP  12470 

BOE  3.7041  BRA  2.9104  BC3  .2275  FSP  -303 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CONK 

RL  147.01  LAL  .00  LOL  147.15  VL  27.556  GAL 

RP  108.06  LAP  -3,37  LOP  339.04  VP  37.442  GAP 

RC  127.128  Gl  59.54  GP  -70.47  7Al  106.04  7AP 

PLANETOCENTRIC  CCNIC 


242.06 

242.04 

242.06 
242.04 

242.06 
242.04 


DPA  -60.22  RAP  63.70  ECC  3.0392 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


26.84 

26.84 

26.84 

26.84 

26.84 

26.84 


14  34 
24  2 

14  34 
24  2 

14  34 
24  2 


C3  76.572 

VHL 

8 

.751 

OLA  60.84 

RAL  341.7J 

RAO  6569.5 

VEL  14.068 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

33.61 

13 

33 

34 

4706.06 

-19.50 

230.85 

240.27 

146.39 

23 

11 

55 

3028.70 

-19.57 

92.86 

240.25 

33.61 

13 

33 

34 

4706.06 

-19.50 

230.85 

240.27 

146.39 

23 

11 

55 

3028.70 

-19.57 

92.86 

240.25 

33.61 

13 

33 

34 

4706.06 

-19.58 

230.85 

240.27 

146.39 

23 

11 

55 

3028.78 

-19.57 

92.86 

240.25 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3011.3  SGR  1099.0  SG3  92.7 

RRT  -.9000  RRF  -.8493  RTF  .9931 
SGB  3966,6  R23  -.1328  R13  -.989 5 
SGI  3939.4  SG2  463.5  THA  165.24 

FLIGHT  TIME  140.00 

DISTANCE  406.505 

-4.30  A7t  74.07  HCA  192.35  SMA  1 
4,00  ATP  105.58  TAL  201.69  TAP 


PTH  2.57  VHP  10.344 
INJ  A7MTH  INJ  TIME 


4225.0 
2516.9 

4225.0 
2516.9 

4225.0 
2516.9 


-21 .02 
-21 .01 
-21 .02 
-21 .01 
-21 .02 
-21 .03 


233.69 
91  .29 
2 33.69 
91  .29 
233.69 
91  .29 


ORBIT  DETERMINATION  ACCURACY 


ST 

21 74.2 

SR 

34  3.9 

SS 

769.1 

CRT 

-.6967 

CRS 

.6399 

CST 

-.997] 

LSA 

2317.9 

MSA 

253.5 

SSA 

2.0 

ELI 

2187.6 

El2 

245.2 

alf 

173.63 

ARRIVAL 

DATE 

JUL 

6 1969 

ECC 

.371 J7 

INC1 5.9327 

VI 

30.144 

RCA 

106.13 

APO 

149.97 

V2 

34 .01 1 

7AC 

104.73 

ETC 

181 .65 

CLP- 

-159.64 

OPA 

-61  .26 

RAP 

54.44 

ECC 

2.2602 

PO  CST  TIM' 

INJ 

2 LAT 

INJ 

2 LONG 

DIFFERENTIAL  CORRECTIONS 
TOE  2.8959  TRA-2.S305  TC3  -.5703  BAU  .5916 

ROE  .8213  RRA  -.0951  RC3  -.0935  FAU  .02387 

FDE  1.2383  FRA  -.7500  FC3  -.2698  BSP  12010 

BOE  3.0101  BRA  2.5403  6C3  .5779  FSP  -392 


31.14 
31.14 
31.14 
31.14 
31.14 
31.14 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4020.4  SGR 
RRT  .6972  RRF 
SG8  4069.4  R23 
SGI  4048.6  SG2 


14  52 
24  2 

14  52 
24  2 

14  52 
24  2 


0 

24 

0 

24 

0 

24 


4106.1 

2428.0 

4106.1 

2420.0 

4106.1 
2420.0 


-26.36 
-26.35 
-26.36 
-26.35 
-26 . 36 
-26.35 


226.66 

08.67 
226.66 

80.67 
226.66 

80.67 


ORBIT  DETERMINATION  ACCURACY 


576.5 

SG3 

119.0 

ST 

2154.9 

SR 

539.1 

SS 

773.5 

.0009  RTF 

. 9819 

CRT 

.9116 

CRS 

-.9594 

CST 

-.9905 

.1634 

R13 

.9836 

LSA 

2340.7 

MSA 

231  .9 

SSA 

2.6 

411.2 

THA 

5.76 

ELI 

2210.6 

EL2 

216.1 

ALF 

12.97 

1758 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  FEB  16  1969 

heliocentric  CONIC 
Rl  147.81  LAl  .DO  LOL  147.15 

RP  108.84  LAP  -3.39  LOP  342. 21 

RC  129.481  GL  56.13  GP  -64. 28 

planetocentric  CONIC 
C3  53.817  VHl  7.336  CLA  58.01 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
37.00  13  57  59  4605.06 

143.00  23  18  57  7960.37 

37.00  13  57  59  4605.06 

143.00  23  18  57  7960.37 

37.00  13  57  59  4605 .06 

143.00  73  18  57  7960.37 

differential  corrections 


flight  time  147.00 


ARRIVAL  CATE  JUL  8 1969 


G I STANCE  4 17-405 

VL  77.516  GAL  -4.06  A7l  77.18  HCA  1 95.43  SMA  177.77  ECC  - 1 7 1 70  INC]?. 8776  V]  30 . 1 4 4 

VP  37.418  GAP  5.03  A7P  107.37  TAl  700.31  TAP  35.74  RCA  105.84  APC  149.71  V?  34.818 

7AL  108.77  7AP  113.06  ETS  301.17  7AE  106.85  ETE  716.39  7AC  108-13  ETC  188.04  ClP-154.49 


RAL  345.65 
INJ  LAT 
-73.74 
-73.72 
'23.74 
'23.72 
-73.74 
-23.72 


RAD  6568.9  VEL  13.235  PTH 
INJ  LONG  INJ  RT  ASC  INJ 
224.60 
90.83 
224.60 
90.83 
224.60 
90.83 


TDE 

2.444 2 

TRA- 

-2.2477 

TC3 

-.9565 

BAU 

.7072 

ROE 

.9042 

RRA 

-.2821 

RC3 

- .2262 

FAU 

.03273 

FCE 

1 .3032 

FRA 

-.7636 

FC3 

-.5265 

BSP 

13293 

BCE 

2.6061 

BRA 

2.2653 

0C3 

.9829 

FSP 

-496 

2.42  VHP  8.691 
A7MTH  INJ  TIME 
15  14  44 
24 
15 
24 
15 
24 


35.37 

35.36 

35.37 

35.36 

35.37 
35.36 


LAUNCH  DATE  FEB  16  1 969 


239.72 
239.70 
239.72 
239.70 
239.72 
239.70 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4073.2  SGR  884.2  SO 3 147.1 

RRT  .8862  RRF  .9586  RTF  ,9741 

SGB  4168.1  R73  .1873  R1 3 .9778 

SGI  4148.6  5G2  402.2  THA  10.99 

FLIGHT  TIME  144.00 


8 18 
14  44 
8 18 
14  44 
8 18 


CPA  -54  .97  RAP 
PC  CST  TIM  INJ 
4005.1 
2360.4 
4005.1 
2360 .4 
4005.1 
2360.4 
ORBIT  CETERMINA 
ST  2152.7  SR 
CRT  .9538  CRS 
LSA  2396.9  MSA 
ELI  2259.7  El2 


48.89  ECC  1 .8857 
2 LAT  INJ  2 LONG 
219.67 


30.17 

30.15 

30.17 

30.15 

30.17 

30.15 


85.90 

219.67 

85.90 

219.67 

85.90 


TION  ACCURACY 

717.2  SS  805.4 
.9894  CST  - . 98 7 3 
227.8  SSA  3.3 

205.3  ALF  17.78 


ARRIVAL  CATE  JUL  JO  1969 


HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  La  147. 15  VL  27.474 

RP  108.62  LAP  -3.39  LOP  345.38  VP  37.394 

RC  131.823  GL  52.77  GP  -58.51  7AL  109.88 

planetocentrjc  CONIC 


CISTANCE  418.332 

GAL  -3.82  A7L  79.27  HCA  198.54  SMA  127.49 
CAP  5.27  A7P  100.19  TAL  198.91  TAP  37.45 
7AP  117.69  ETS  304.19  7AE  111 .21  ETE  217.25 


ECC  ,I7?36  INC  10. 7300  VI  30.144 
RCA  105.52  APO  149.47  V2  34.825 
7AC  111.04  ETC  190.26  ClP-152.82 


C3  41 .092  ' 

VHL  6.410 

OLA  55.52 

RAL  349.79 

RAC  6568.6 

VEL  12.746 

PTH  2 . 32 

VHP 

7.676 

INCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i time 

40.02 

14  22  40 

4521 .03 

-26.62 

216.71 

239.67 

39.29 

15 

38  1 

139.98 

23  27  18 

2909,33 

-26.61 

66.69 

239.65 

39.29 

24 

15  48 

40.02 

14  22  40 

4521 .03 

-26.62 

216.71 

239.67 

39.29 

15 

38  1 

139.98 

23  27  18 

2909.33 

-26.61 

66.89 

239.65 

39.29 

24 

15  48 

40.02 

14  22  40 

4521 .03 

'26.62 

218.71 

239.67 

39.29 

15 

38  1 

139.98 

23  27  18 

2909.33 

-26.61 

88.89 

239.65 

39.29 

24 

15  48 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TDE  2.2906  TRA'1.9383  TC3-1 .2911  BAU  .7271  SGT  4036.9  SGR  946.8  SG3  167.6 
ROE  .8760  RRA  -.2405  RC3  -.2909  FAU  .03713  RRT  .8850  RRF  .9668  RTF  .9614 
FOE  1.4242  FRA  -.6>52  FC3  -.7823  BSP  11380  SGB  4146.5  R23  .2279  RJ 3 .9667 
BOE  2.4524  BRA  1 .9532  BC3  1.3235  FSP  '449  SGI  4124.0  SG2  431.5  THA  11.86 


CPA  -49.15  RAP 
PC  CST  TIM  INJ 
3923  .0 
2309.3 
3921  .0 
2309.3 
3921  .0 
2309.3 
0R6IT  CETERWINA 
ST  2244 .3  SR 
CRT  .9618  CRS 
LSA  2522.9  MSA 
ELI  2370.9  El2 


45.32  ECC  1 .6763 
2 LAT  INJ  2 LONG 
213.12 


32.69 

32.68 

32.69 

32.68 

32.69 
32.68 


83.30 
213.12 
83.30 
213.12 
83 .30 


TION  ACCURACY 
791.3  SS  870.6 
-.9948  CST  -.9847 
236.9  SSA  4 .0 
204  .9  ALF  18.88 


LAUNCH  CATE  FEB  16  1 969 


Flight  time  146.00 


arrival  DATE  JUL  I?  1969 


HELIOCENTRIC  CON  I C 


RL 

147  .81 

LAL 

.00 

La 

147, 

.15 

VL 

27. 

4 32 

GAL 

ffp 

108.79 

LAP 

-3.39 

LOP 

348, 

.56 

VP 

37. 

370 

GAP 

RC 

134.153 

GL 

49 .59 

GP 

'53. 

.25 

7Al 

J to 

.94 

planetocentric 

CONIC 

C 3 

33.205 

VHL 

5.762 

CLA 

53 

.34 

RAL 

353 

.85 

RAC 

DISTANCE  424.245 

'3.57  A7L  80.78  HCA  ?0l .6 7 SMA  127.21  ECC  .17318  INC  9.2215  V]  30.144 

5.51  A ?P  98.58  TAl  197.51  TAP  39.18  RCA  105.18  APO  |49.?4  V2  34.833 

122.08  ETS  305.93  7AE  114.79  ETE  216.45  7 AC  113.63  ETC  190.91  ClP15?.58 


LNCH  A7MTH  LNCH  TIME 


L'l  TIME 
4450.73 
2871 .99 
4450.73 
287J .99 
4450.73 
2871 .99 


42.71  14  46  33 

137.29  23  35  49 

42.71  14  46  33 

137.29  23  35  49 

42.71  14  46  33 

137.29  23  35  49 

DIFFERENTIAL  CORRECTIONS 
TCE  2.0665  TRA- 1.8248  TC3-1.7939 
RCE  .7535  RRA  -.2405  RC3  -.4058 
FCE  1.3984  FRA  -.6833  FC3-1.1964 
BCE  2.1996  BRA  1.8405  6C3  1 .8393 

LAUNCH  DATE  FEB  16  1969 


INJ  LAT 

-28.57 

-28.56 

'28.57 

-28.56 

-28.57 

-28.56 

BAU  .8165 
FAU  .04589 
BSP  13487 
FSP  -645 


INJ  LONG 
213.30 
87.20 
213.30 
87.20 
213.30 
87.20 
MIC- 
SGT 
RRT 
SGB 
SGI 


3 VEL  12.433  PTH  2.25  VHP  7.028 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
239.96  42.83  16  0 44 

239.94  47.83  24  23  4] 

239.96  42.83  16  0 44 

239.94  42.83  24  23  41 

239.96  42.83  16  0 44 

239.94  42.83  24  23  41 


COURSE  EXECUTION  ACCURACY 
4210.7  SGR  969.8  SG3  195.7 
.9118  RRF  .9754  RTF  .9611 
4321 .0  R23  .2227  R1 3 .9656 

4303.4  SG2  389.6  THA  11.96 


flight  time  mh.oo 


CPA  '43.79  RAP  42.97  ECC  1.5465 
PC  CST  TIM  INJ  2 LAT  INJ  ? LONG 
3850.7  -34.28  207.15 

2272.0  -34.?7  81.05 

3850.7  -34.28  207.15 

2272.0  -34.27  81.05 

3850.7  -34.28  207.15 

2272.0  -34.27  81 .05 

‘ORB  I T DETERMINATION  ACCURACY 
ST  2248.8  SR  759.0  SS  869.7 

CRT  .9667  CRS  .9966  CST  '.9844 

LSA  2518.0  MSA  221  .7  SSA  5.0 

ElI  2366.2  El2  184.5  AlF  18.18 

ARRIVAL  CATE  JUL  14  1969 


HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  La  147.15 

RP  108.77  LAP  -3.38  LOP  351.74 

RC  136.47J  GL  46.64  GP  -48.53 
planetocentric  CONIC 
C3  27.926  VHL  5.284  DLA  51.46 
LNCH  A/M TH  LNCH  TIME  L'l  TIME 
45.06  15  925  4391.37 

1 34 .94  23  44  30  2844 .47 

45.06  15  9 25  4391 .37 

134.94  23  44  30  2844 .47 

45 .06  15  9 25  4391 .37 

134 .94  23  44  30  2844 .47 

DIFFERENTIAL  CORRECTIONS 
TDE  1.9607  TRA'l .6665  TC3-2.2451 
RCE  .6688  RRA  -.1954  RC3  -.4588 

FCE  1.3979  FRA  -.6110  FC3-1.5699 

BOE  2.0716  BRA  1.6779  0C3  2.2915 


CISTANCE  430.164 

VL  27.390  GAL  -3.32  A7L  81.92  HCA  204.80  SMA  126.93 

VP  37.347  GAP  5.75  A7P  97.34  TAL  196.09  TAP  40,89 

7Al  111.48  7AP  126.15  ETS  307.14  7AE  117.72  ETE  214.92 


ECC  .17411  INC  8.0777  VI  30.144 
RCA  104.83  APO  149.03  V2  34.841 
7AC  116.01  ETC  190.91  ClP- 152.99 


RAL  357.81 
INJ  LAT 
-29.87 
-29.86 
-29.87 
-29.86 
-29.87 
-29.86 

BAU  .8555 
FAU  .05064 
BSP  1 3802 
FSP  -712 


RAO  6568. 
INJ  LONG 
208.46 
85.78 
208.46 
85.78 
208.46 
85.78 
MIO- 

SGT 

RRT 

SGB 

SGI 


1 VEL  1 2.219  PTH  2.20  VHP  6.606 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


240.59 

240.57 

240.59 

240.57 

240.59 

240.57 


45.94 

45.93 

45.94 

45.93 

45.94 
45.93 


16  22  36 
24  31  55 
16  22  36 
24  31  55 
16  22  36 
24  3]  55 


COURSE  EXECUTION  ACCURACY 
4307.9  SGR  936.2  SO 3 214. 8 

.9119  RRF  .9732  RTF  .9563 
4408.5  R23  .2299  RJ 3 .9604 

4392.4  SG2  376.8  THA  11.29 


CPA  -38.89  RAP 
PO  CST  TIM  INJ 

3791.4 

2244.5 
3791.4, 
2244.5 

3791.4 

2244.5 

ORB  I T QETERMINA 
2296.0  SR 
.9692  CRS 
LSA  2559.8  MSA 
ELI  2405.7  El2 


4]  .50  ECC  1 .4  596 
? LAT  INJ  2 LONG 
201 .84 


35.25 

35.24 

35.25 

35.24 

35.25 
35.24 


79 . 1 6 
201 .84 
79.16 
201  .84 
79.16 


ST 

CRT 


TION  ACCURACY 
732.4  SS  884.5 
-.99 76  CST  '.9837 
2 16.6  SSA  6.0 
J 72.3  AiF  ]7.?6 


1759 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69 


LAUNCH  CATf  Fee  16  1969  Flight  TIME  150.00  ARRIVAL  cate  JUL  IS  1969 

HELIOCENTRIC  CONIC  DISTANCE  4J6.077 

RL  147. 01  LAL  .00  LOL  147.15  Vl  27.347  GAL  -3.05  A7L  82.62  MCA  207.95  SMA  126.65  EC C .17515  INC  7.1764  VI  30.144 

RP  106.74  LAP  *3.36  LOP  354.91  VP  37.324  GAP  5.99  A IP  96.35  TAL  194.64  TAP  42.59  RCA  104.46  APO  148.83  V2  34.650 

PC  138.775  GL  43.92  GP  -44.33  7Al  111.55  7AP  129.90  ETS  308.08  7AE  120.10  ETE  2J3.07  7 AC  118.24  ETC  190.59  ClP-153.73 

planetocentric  conic 


C3  24.188 

VHL  4.918 

CUA  49.84 

RAl  1 .67 

RAO  6568.0 

VEL  12.065 

PTH  2.16 

VHP  6.333 

OPA  -34.42 

RAP  40.66 

ECC  1 .3981 

LNCH  A7MTH 

LNCH  TIKE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

47.11 

15  31  19 

4340.69 

-30.74 

204.25 

241 .56 

48.62 

16  43  40 

5740.7 

-35.82 

197.17 

132.89 

23  53  27 

2824 ,07 

-30.73 

84.60 

241.55 

48.62 

24  40  31 

2224.1 

-35.83 

77.62 

: 

.47.11 

15  31  19 

4340.69 

-30.74 

204.15 

241 .56 

48.62 

16  43  40 

3740.7 

-35.82 

397.17 

132.89 

23  53  27 

2824.07 

-30.73 

84.60 

24J  .55 

48.62 

24  40  31 

2224 . 1 

-35.81 

77.62 

47.1  1 

15  32  19 

4340.69 

-30.74 

204.15 

241  .56 

48.62 

16  43  40 

3740.7 

-35.82 

197. J 7 

132.89 

23  53  27 

2824 .07 

-30.73 

84.60 

241.55 

48.62 

24  40  31 

2224. f 

-35.83 

77.62 

differential  corrections  mid-course  execution  accuracy  orbit  DETERMINATION  accuracy 

TCE  1.8839  TRA-1.5195  TC3-2.7024  BAU  .8881  SGT  4406.4  SGR  888.9  SG3  229.4  $T  2345.5  SR  700 . 1 S5  890.3 

ROE  .5967  RRA  -.1525  RC3  -.4887  FAU  .05393  RRT  ,9088  RRF  .9679  RTF  .9520  CRT  .9711  CRS  -.9983  CST  -.9830 

FOE  1.3746  FRA  -.5197  FC3-1 .9304  BSP  14094  SG6  4495.2  R23  .2319  R13  .9556  LSA  2596.0  MSA  211.5  SSA  7.1 

0CE  1.9762  BRA  1 .5272  6C3  2.7463  F$P  -763.  SGI  4480.3  SG2  364.8  THA  10.46  ELI  2442.5  El2  160.4  ALF  16.24 

LAUNCH  DATE  FEB  16  1 969  FLIGHT  TI^C  152.00  ARRIVAL  DATE  JUL  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  441.902 

RL  147.81  LAL  .00  LOL  147.15  Vl  27.304  GAL  -2.7$  AZl  83.56  MCA  211.10  SMA  126.36  ECC  .17633  INC  6.4441  VI  30.144 

RP  108. 7j  LAP  -3.32  LOP  358.09  VP  37.301  GAP  6.24  A7P  95.52  TAL  193.18  TAP  44.28  RCA  104.08  APO  148.64  V2  34,860 

RC  141,067  GL  41.39  GP  -40.62  ZAL  111.20  ZAP  133.31  ETS  308 .86  7AE  122.02  ETr2Il.Tr  7AC  120.^8  ETC  190.14  ClP-154.64 

planetocentric  CONIC 


C3  21 .427 

VHL  4.629 

DLA  40.44 

RAL  5.49 

RAO  6567.9 

VEL  11.950 

PTH  2.13 

VHP  6.162 

OPA  -30.35 

RAP  40.31 

ECC  1 .3526 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

48.90 

15  52  31 

4296.60 

-3J .31 

200.34 

242.00 

50.94 

17  4 7 

3696.9 

-36.12 

193.07 

131 .10 

0 6 41 

2800.92 

-31 .29 

03.65 

242.07 

50.93 

0 53  30 

2206.9 

-36.11 

76.38 

40.90 

15  52  31 

4296.00 

-31.31 

200.34 

242*66 

50.94 

17  4 7 

3696 .9 

-36.12 

193.07 

33 1.10 

0 6 41 

2000.92 

-31 .29 

03.65 

242.07 

50.93 

0 53  30 

2206.9 

-36.11 

76.38 

40.90 

15  52  31 

4296.00 

-31 .31 

200.34 

242.00 

50.94 

17  4 7 

3696.9 

-36.12 

193.07 

131 .10 

0 6 43 

2800.92 

-31 .29 

03,65 

242.07 

50.93 

0 53  30 

2208.9 

-36.1 J 

76.38 

= 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA TION  ACCURACY 

TOE  1.8263  TRA- 1.3789  TC3-3. 1628  BAU  .9173  SGT  4505.9  SGR  838.9SG3  240.0  ST  2390.4SR  668.2SS  888.4 

ROE  .5372  RRA  -.1156  RC3  -.5011  FAU  .05598  RRT  .9037  RRF  .9599  RTF  .9481  CRT  .9731  CRS  -.9989  CST  -.9823 

FDE  1.3339  FRA  -.4177  FC3-2.2617  BSP  14390  SG0  4583.4  R23  .2283  R13  .9512  LSA  2628.1  MSA  206.2  SSA  8.3 

BDE  1.9037  BRA  I .3838  BC3  3.2023  F$P  -799  SGI  4569.7  SG2  354.2  THA  9.61  ELI  2477.5  EL2  148.5  AlF  15.27 


LAUNCH  DATE  FEB  16  1969  FLIGHT  TIME  154.00  ARRIVAL  CATE  JUl  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  447.879 

RL  147.81  LAL  .00  LOt  147,15  VL  27.260  GAL  -2.50  A7L  84,17  HCA  214.26  SMA  126.08  ECC  .17762  INC  5.8340  Vl  30.144 

RP  108.68  LAP  -3.28  LOP  1.27  VP  37.279  GAP  6.48  A7P  94.83  TAL  191.69  TAP  45.96  RCA  103.68  APO  148.47  V2  34.870 

RC  143.344  GL  39.04  CP  -37.33  7AL  110.47  7AP  136.41  ETS  309.54  7AE  123.55  ETE  209.16  7AC  122.47  ETC  189.63  ClP-155.64 

planetocentric  conic 

C3  19.319  VHL  4.395  OLA  47.23  RAL  9.31  RAD  6567.8  VEL  11  .862  PTH  2.10  VHP  6.063  OPA  -26.66  RAP  40.35  ECC  1.3179 


LNCH  AZMTH 

LNCH  TIME 

L-r  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.4  7 

16  13  0 

4258  .82 

-31 .67 

196.90 

244.53 

52.92 

17  24 

7 

3650.0 

-36.26 

109.40 

129.53 

0 16  31 

2 797,55 

-31 .66 

32.86 

244.52 

52.92 

1 3 

0 

2197.5 

-36.25 

75.39 

50.4  7 

16  13  8 

4250 .02 

-31 .67 

196.90 

244.53 

52.92 

17  24 

7 

3650.0 

-36.26 

109.40 

129.53 

0 16  31 

2797.55 

-31 .66 

62.66 

244.52 

52.92 

1 3 

0 

2197.5 

-36.25 

75.39 

50.47 

16  13  0 

4250.02 

-31 .67 

196.96 

244.53 

52.92 

17  24 

7 

3650.8 

-36.26 

109.48 

129.53 

0 16  31 

2797,55 

-31 .66 

82.38 

244,52 

52.92 

1 3 

0 

2197.5 

-36.25 

75.39 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.7817  TRA-1.2395  TC3-3.6203  BAU  .9439  SGT  4602.7  SGR  790.7  SG3  246.9  ST  2431 .6  SR  639.0  SS  880.0 

ROE  .4887  RRA  -.0843  RC3  -.5001  FAU  .05692  RRT  .8968  RRF  .9493  RTF  ,9447  CRT  .9753  CRS  -.9994  CST  -.9817 

FDE  1 .2805  FRA  -.3094  FC3-2. 5509  BSP  14685  SCO  4670.1  R23  .2199  R1 3 .9473  LSA  2656.2  MSA  200,6  SSA  9.5 

BCE  1 .8475  BRA  1 .2424  BC3  3.6547  FSP  - 822  SCI  4657.3  SC2  345,8  THA  8.81  ELI  2510.5  EL2  136.8  AlF  14.42 

LAUNCH  DATE  FEB  16  1 969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  22  1969 

HELIOCENTRIC  CONIC  OISTANCE  453.766 

RL  147,81  LAL  .00  LOL  147.15  VL  27.217  CAL  -2.20  A7L  84.68  HCA  217,43  SMA  125.79  ECC  .17905  INC  5.3152  vi  30.144 

RP  108.65  LAP  -3.23  LOP  4.46  VP  37,257  CAP  6.73  A7P  94.23  TAL  190. 19  TAP  47,61  RCA  103.27  APO  J48.32  V2  34.880 

RC  145.608  GL  36.82  CP  -34.44  7AL  109.40  ZAP  139.24  ETS  310.11  ZAE  124,78  ETE  207.29  ZAC  124.51  ETC  189.12  ClP-156.69 

PLANETOCENTRIC  CONIC 

C3  17.672  VHL  4 .20*  PLA  46.19  RAL  13,16  RAO  6567.7  VEL  JJ  .792  PTH  2.06  VHP  6,016  OPA  -23,31  RAP  40.69  ECC  1.2908 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .85 

16 

33  27 

4225.41 

-31.90 

194.00 

246,50 

54.64 

17  43 

53 

3625.4 

-36.20 

186.32 

128.15 

0 

26  55 

2709.18 

-31.89 

32.2$ 

246.49 

54,63 

1 13 

24 

2109.2 

-36.27 

74  .61 

51  .85 

16 

33  27 

4225.41 

-31.90 

194.00 

246,50 

54,64 

17  43 

53 

3625.4 

-36.26 

186.32 

128.15 

0 

26  55 

2709.10 

-31 .09 

62.26 

246.49 

54,63 

1 13 

24 

2109.2 

-36.27 

74  .61 

51  .85 

16 

33  27 

4225.41 

-31.90 

194.00 

246.50 

54,64 

17  43 

53 

3625.4 

*36.28 

186.32 

128.15 

0 

26  55 

2709.10 

-31 .89 

62.26 

246.49 

54.63 

J 13 

24 

2189.2 

-36.27 

74  .61 

hfferential 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.7492 

TRA- 

'1.0972 

TC3-4 .0666 

BAU  .9677 

SGT  4694.6  SGR 

747.3  SG3 

250.7 

ST  2472.7 

SR  615.0 

SS 

868.0 

ROE  .4504 

RRA 

-.0577 

RC3  -.4005 

FAU  .05690 

RRT 

.0074  RRF 

.9359  RTF 

.9415 

CRT  .9770 

CRS  -.9997 

CST 

-.9810 

FOE  1.2222 

FRA 

-.1975 

FC3-2.7075 

BSP  14922 

SG6 

4753.7  R23 

.2003  R13 

.9436 

LSA  2605.0 

MSA  195.1 

SSA 

10.8 

0OE  1 .8063 

BRA 

1.0907 

0C3  4.0959 

FSP  -030 

SCI 

4741.5  SG2 

341.1  THA 

6.08 

ELI  2545.0 

EL2  125.1 

ALF 

13.70 

1760 


lim  in 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAl  .00  LOL  147.15 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147.857  GL  34.71  GP  '31 .88 

PLANE TOCENTRIC  CONIC 
C3  16.366  VHL  4.046  OLA  45.26 
LNCH  A7HTH  LNCH  TIME  L'l  TIME 

53.09  16  53  36  4196.02 

126.91  0 37  58  2783.19 

53.09  16  53  36  4196.02 

126.91  0 37  56  2703.19 

53.09  16  53  36  4196.02 

126.91  0 37  50  2783.19 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7193  TRA  -.9554  TC3-4.5101 

ROE  .4109  RRA  -.0365  RC3  -.4736 

FOE  1.1552  FRA  -.0906  FC3-2.9033 

60E  1.7696  0RA  .9561  0C3  4.5349 

LAUNCH  DATE  FEB  16  1969 


FLIGHT  TIME  158.00 


ARRIVAL  CATE  JUL  24  1969 


OISTANCE  459.641 

Vt  27 . 1 73  GAL  -1.90  A7L  8 5.13  HCA  220.59  S»M  125.51  ECC  .18063  INC  4.8660  V| 
VP  37.235  GAP  6.98  A7P  93.70  TAL  188.67  TAP  49-26  PCA  102.84  4PO  148.18  VZ 


30 . 14  4 
34  .891 


7AL  108.01  7AP  141.80  ETS  310.50  ZAE  125.76  ETE  205.53  ZAC  126.55  ETC  180.62  ClP-157.75 

7 VEL  11  .737  PTH  2.07  VHP  6.009  OPA  -20.25  RAP  41.29  ECC  1.2693 

INJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAL  17.07  RAO  6567. 

INJ  LAT  INJ  LONG  _ 

-32.02  191.35  248.79  56.12  18  332 

-32.01  81.82  248.78  56.11  1 24  21 

-32.02  191.35  248.79  56.12  18  3 32 

-32.01  81.82  248.78  56.11  1 24  21 

-32.02  191.35  248.79 

-32.01  81.82  248.78 

MID-COURSE  EXECUTION  ACCURACY 


56.12  18  3 32 

56.11  1 24  21 


BAU 

.9922 

SGT 

4709.6 

SGR 

710.1  SG3 

252.4 

ST 

FAU 

.05640 

RRT 

.0774 

RRF 

.9202  RTF 

.9392 

CRT 

BSP 

15240 

SG6  4042.0  R23 

.1918  R13 

.9409 

LSA 

FSP 

-030 

SGI 

4030.2 

SG2 

337.8  THA 

7.45 

ELI 

FLIGHT  TIME  160.00 


3596.0  -36.22  183.53 

2183.2  -36.21  74.01 

3596.0  -36.22  183.53 

2183.2  -36.21  74.01 

3596.0  -36.22  183.53 

2183.2  -36.21  74.01 

ORBIT  DETERMINATION  ACCURACV 

850.8 


ARRIVAL  DATE  JUL  26  1969 


HELIOCENTRIC  CCNIC 
RL  147.81  LAL  .00  L<X  147.15 
RP  108.58  LAP  -3.09  LOP  10.82 


VL 

VP 


OISTANCE  465.505 

-1.58  AZL  85.55  HCA  223.76  SMA  125.23 
7.23  AZP  93.25  TAL  187.15  TAP  50.89 


ECC  .18234  INC  4.4711  VJ  30.144 
RCA  102.39  APO  140.06  V£  34.902 
7AC  128.58  ETC  108.14  CLPM50.01 


27.129  GAL 
37.214  GAP 

RC  150.092  GL  32.69  GP  -29.63  ZAL  106.32  ZAP  144.14  ETS  310.95  ZAE  126.54  ETE  203.91 

322^ VHL^°3 ^ 91 4 OLA  44.43  RAL  21 .07  RAO  6567.6  VEL  11.692  PTH  2.06  VHP  6.033  OPA  -17.45  RAP  42.09  ECC  1 .2522 
TH  LNCH  TIME  L'l  TIME 

54.21 
125.79 
54.21 
125.79 
54.21 
125.79 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6933  TRA  -.0084  TC3-4.9349 
ROE  .3937  RRA  -.0185  RC3  -.4541 
FOE  1.0857  FRA  .0141  FC3-3.1255 
BOE  1.7384  BRA  .8086  BC3  4.9558 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

17  13  50 

4J69.86 

-32.06 

188.90 

251.37 

57.42 

0 49  36 

2779.46 

-32.04 

01.50 

251.36 

57.41 

17  13  50 

4169.86 

-32.06 

188.90 

251.37 

57.42 

0 49  36 

2779.46 

-32 .04 

81.50 

251.36 

57.41 

17  13  50 

4169.86 

-32.06 

188.98 

251 .37 

57.42 

0 49  36 

2779.46 

-32.04 

81.50 

251.36 

57.41 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18  23  19 

3569.9 

-36.10 

101 .05 

1 35  56 

2179.5 

-36.00 

73.50 

18  23  19 

3569.9 

-36.10 

101  .05 

1 35  56 

2179.5 

-36.00 

73.58 

18  23  19 

3569.9 

-36.10 

101  .05 

1 35  56 

2179.5 

-36.08 

73.50 

BAU  1.0151 
FAU  .05532 
BSP  15551 
FSP  -837 


MID-COURSE  EXECUTION  ACCURACV 
SGT  4880.0  SGR  678.2  SG3  252.1 


RRT  .8654  RRF 
SG0  4926.9  R23 
SGI  4915.3  SG2 


.9019  RTF 
.1736  R13 
337.4  THA 


.9372 

.9386 

6.89 


ORBIT  DETERMINATION  ACCURACV 
ST  2530.5  SR  576.5  SS  029.2 

CRT  .9030  CPS  -.9993  CST  -.9794 

LSA  2710.5  MSA  182.7  SSA  13.6 

ELI  2593.4  EL2  100 .9  ALF  12.65 


LAUNCH  CATE  FEB  16  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  162.00 
DISTANCE  471  .357 


ARRIVAL  DATE  JUL  28  1969 


RL  147.01 

LAL 

.00 

LOL  147.15 

VL  27.005 

GAL  -1.26 

AZL  85.88 

HCA 

226.94 

RP  100.54 

LAP 

-3,01 

LOP  14.01 

VP  37.293 

GAP  7.49 

AZP  92.82 

TAL 

J05.58 

RC  152.312  GL  30.73 
PLANE TOCENTRIC  CONIC 

GP  -27.63 

ZAL  104.36 

ZAP  146.28 

ETS  311.21 

ZAE 

127,17 

C3  14.400 

VHL 

3.806 

OLA  43.66 

RAL  25.16 

RAO  6567.6 

VEL  11.656 

PTH 

2.05 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

55.27 

17 

34  15 

4146.46 

-32.01 

106.82 

254.24 

50.56 

124.73 

1 

1 40 

2777.07 

-32.00 

0]  .33 

254.23 

58.55 

55.27 

17 

34  15 

4146.46 

-32.01 

106.82 

254.24 

50.56 

124.73 

1 

1 40 

2777.87 

-32.00 

81.33 

254 .23 

50.55 

55.27 

17 

34  15 

4146.46 

-32.01 

186.82 

254.24 

50.56 

124.73 

1 

1 48 

2777.87 

-32.00 

81.33 

254.23 

58.55 

52.51  RCA  101 .93  APO  147.97  V2 


30.3  44 
34.914 


VHP  6.081 
INJ  TIME 
18  43  22 
1 48  6 

18  43  22 
1 48  6 

18  43  22 
1 48  6 


DPA  -14.09  RAP  43.00  ECC  1.2304 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3546.5 

-35.91 

178.01 

2177.9 

-35.90 

73.32 

3546.5 

-35.91 

170.01 

2177.9 

-35.90 

73.32 

3546.5 

-35.91 

170 .01 

2177.9 

-35.90 

73.32 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6683  TRA  -.6561  TC3-5.3350 
ROE  .3737  RRA  -.0027  RC3  -.4323 
FOE  1.0143  FRA  .1141  FC3-3.2165 
BOE  1.7096  BRA  .6561  BC3  5.3525 

LAUNCH  DATE  FEB  1 6 1 969 

HELIOCENTRIC  CONIC 


BAU  1.0360 
FAU  .05303 
BSP  1 5036 
FSP  -830 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  4966.4  SGR  651.7  SG3  250.2 
RRT  .0510  RRF  . 

SC0  5008.9  R23  ■ 

SGI  4997.4  9G2  2 

FLIGHT  TIME  164.00 

DISTANCE  477.196 


ORBIT  DETERMINATION  ACCURACV 
ST  2547.3  SR  562.6  S5  004.0 


RL 

147.01 

LAL 

.00 

LOL 

147.15 

VL 

27.042 

GAL 

-.92 

RP 

108.50 

LAP 

-2.92 

LOP 

17.20 

VP 

37.172 

GAP 

7.75 

RC 

154.516 

GL 

28.02 

GP 

-25.86 

ZAL 

102.16 

ZAP 

140.25 

PLANE TOCENTRIC  CONIC 

C3 

13.031 

VHL 

3.719 

OLA 

42.92 

RAL 

29.35 

RAO 

6567.5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

56.28 

17 

55  4 

4125.27 

-31 .08 

123.72 

1 

14  26 

2770.59 

-31.07 

56.28 

17 

55  4 

4125.27 

-31 .88 

123.72 

1 

14  26 

2770.59 

-31.07 

56.28 

17 

55  4 

4125.27 

-31 .00 

123 ,7£ 

1 

14  26 

2778,59 

-31 .87 

DIFFERENTIAL  CORRECTIONS 

TOE  1 .6421 

TRA 

-.4960 

TC3-5.7056 

BAU  1.0577 

ROE  .3570 

RRA 

.0110 

RC3  -.4102 

FAU  .05210 

FOE  .94 22 

FRA 

.2005 

FC3-3.2614 

BSP  16J26 

BOE  J . 6006 

BRA 

.4981 

BC3  5.7203 

FSP  -820 

INJ  LONG  INJ  RT  ASC 
104.04  257.39 

81.30  257.30 

184.84  257.39 

81  .30  257.38 

104.04  257.39 

01.30  257.30 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  5050.5  SGR  630.4  SG3  247.2 

RRT  .0370  RRF  .8596  RTF  .9349 

SOB  5089.7  R23  .1343  R13  .9358 

SGI  5078.2  SG2  343.1  THA  5.99 


RTF  . 

,9357 

CRT 

.9870  CRS  -.9983 

R13  . 

.9369 

LSA 

2724.0  MSA  176.4 

i THA 

6.41 

ELI 

2607-2 

EL2  80-3 

1 

ARRIVAL  CATE 

230.11 

SMA 

124.67 

ECC 

.10625 

INC  3.8017 

184.01 

TAP 

34.13 

RCA 

101  .45 

APO  147.09 

127.67 

ETE  201.09  ZAC 

132.66 

ETC  187.27 

2.04 

VHP 

6.149 

OPA 

-12.53 

RAP  44.22 

1 AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

59.58 

19 

3 49 

3525.3 

-35,65 

59.57 

2 

0 44 

2178,6 

-35.64 

59.58 

19 

3 49 

3525.3 

-35.65 

59.57 

2 

0 44 

2178.6 

-35.64 

59.58 

19 

3 49 

3525.3 

-35.65 

59.57 

2 

0 44 

2170.6 

-35.64 

JUL  30  1969 


30.3  44 
34.926 


176.76 

73.23 
176.76 

73.23 
1 76 . 76 

73.23 

ORBIT  DETERMINATION  ACCURACV 
ST  2552.4  SR  551  .3  SS  775.3 

CRT  .9902  CRS  -.9964  CST  -.9772 

LSA  2710.6  MSA  170-2  SSA  16.0 

ELI  2610.2  EL2  75.3  AiF  )?.0& 
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J PL  TM  33-99 


EARTH  — VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  cate:  Fee  16  1969  FLIGHT  TIME  166.00  ARRIVAL  DATE  AUG  1 1 96'; 


HELIOCENTRIC  CON  I C CJSTANCE  453. 021 


RL  147.81 

LAL 

.00 

La  147.15 

VL  26.998 

GAL  -.56 

AZL  06.49 

HCA 

233.29 

SMA 

124.40 

ECC  .18846 

INC  3.5122 

vi 

30  . I 44 

RP  1 08 . 4 7 

lap 

-2.82 

LOP  20.39 

VP  37.152 

GAP  8.01 

AZP  92.10 

TAL 

182.43 

TAP 

55.73 

RCA  100.95 

APO  147.84 

V? 

34 .938 

«C  156.704 

GL 

26.94 

GP  -24.29 

7Al  99.73 

ZAP  150.06 

ETS  31 1 .40 

ZAE 

120.00 

ETE 

199.87 

ZAC  1 34 .73 

ETC  106.86 

CLP 

-161 ,93 

PLANETOCENTRIC  < 

CONK 

C3  13.327 

VHL 

3.651 

DLA  42.20 

RAL  33.64 

RAO  6567.5 

VEL  11.607 

PTH 

2.03 

VHP 

6.234 

DPA  -10.34 

RAP  45.49 

ECC 

1 .2193 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

5 7.30 

18 

16  23 

4105.78 

-31 .67 

182.98 

260.70 

60.51 

19 

24  40 

3505.8 

-35.33 

1 74 .05 

i 

122.70 

1 

27  21 

2781 .09 

-31 .66 

01  .45 

260.70 

60.49 

2 

13  43 

2181  .9 

-35.32 

73.33 

1 

57.30 

18 

16  23 

4105.70 

-31 .67 

102.98 

260.78 

60.51 

19 

24  40 

3505.8 

-35.33 

1 74  .85 

122.70 

1 

27  21 

2781 .89 

-31 .66 

81 .45 

260.78 

60.49 

2 

13  43 

2181  .9 

-35.32 

73.33 

" 

57.30 

18 

16  23 

4105.78 

-31 .67 

182.98 

260.78 

60.51 

19 

24  40 

3505.8 

-35.33 

I 74  .05 

122.70 

1 

27  21 

2781 .89 

-31 .66 

81  .45 

260.78 

60.49 

2 

13  43 

2181  .9 

-35.32 

73.33 

(DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TJON  ACCURACY 

TCE  1.6152  TRA  -.3296  TC3-6.0306  8AU  1.0767  SGT  5125.5  SCR  613.9  SG3  243.3  ST  2547.0  5R  542.9  SS  745.2 

RDE  .3457  RRA  .024]  RC3  -.3570  FAU  .0501 1 RRT  .8207  RRF  .8369  RTF  .9341  CRT  .9932  CRS  -.9932  CST  -.9757 

FOE  .8719  FRA  .3 009  FC 3-3.2551  BSP  16340  SG6  5165.1  R23  .1167  R13  .9349  LSA  2703.7  MSA  164.9  SSA  18.5 

6CE  1.6518  BRA  .3305  0C3  6.0430  FSP  -003  SCI  5153.3  SC2  349.0  THA  5.64  ELI  2603.5  EL2  61.7  ALF  11.96 

LAUNCH  DATE  FES  16  1969  FLIGHT  TIME  168.00  ARRIVAL  CATE  AUG  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  488.8JJ 


Rl  147.81 

LAL 

.00 

La  147.J5 

VL  26.954 

GAL  -.20 

AZL  86,75  HCA  236.40 

SMA 

J24.12 

ECC  .19086 

INC  3.2455 

V] 

30.144 

- 

RP  108.43 

LAP 

-2.71 

LOP  23 . 50 

VP  37.132 

GAP  0.29 

AZP  91.79  TAL  180.84 

TAP 

57.32 

RCA  100.43 

APO  147.81 

V2 

34 .951 

I 

RC  158.875 

CL 

25.00 

GP  -22.09 

ZAL  97.09 

ZAP  151.73 

ETS  311 .31  ZAE  128.42 

ETE 

198.78 

ZAC  136.82 

ETC  106.40 

CLP 

-162.94 

PLANETOCENTRIC  CONIC 

C3  12.962 

VHL 

3.600 

DLA  41 .46 

RAL  30.02 

RAO  6567,5 

VEL  11.591  PTH  2.03 

VHP 

6. 

.333 

OPA  -8 . 32 

RAP  46.09 

ECC 

1 .21 33 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.35 

10 

30  19 

4087.52 

-31 .36 

101 .10 

264.41  61.36 

19 

46 

26 

3487.5 

-34.92 

1 73.03 

1 21 .65 

1 

40  21 

2700.15 

-31 .35 

81 .79 

264.41  61.34 

2 

26 

49 

2188.2 

-34.91 

73.65 

58.35 

Id 

38  19 

4007.52 

-31 ,36 

181 .18 

264.41  61.36 

19 

46 

26 

3407.5 

-34 .92 

173.03 

- 

121 .65 

1 

40  21 

2700 . 1 5 

-31 .35 

81.79 

264  . 41  61 .34 

2 

26 

49 

2108.2 

-34.91 

73.65 

58.35 

10 

30  19 

4087.52 

-31 .36 

101  .18 

264.41  61.36 

19 

46 

26 

3407.5 

-34 ,92 

173.03 

= 

121 .65 

1 

40  21 

2708.15 

-31 .35 

01.79 

264.41  61.34 

2 

26 

49 

2188.2 

-34.91 

73.65 

= 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

r 

TDE  1 .5761 

TRA 

-.1574 

TC3-6.3246 

BAU  1.0979 

SGT  5209.9  SGR  600.4  SG3  239.0 

ST  2514.0 

SR  534.0 

SS 

706 . 5 

“ 

RDE  .3352 

RRA 

.0357 

RC3  -.3678 

FAU  .04025 

RRT  . 

8053  RRF  .0138  RTF 

,9345 

CRT  .9958 

CRS  -.9862 

CST 

- .9734 

- 

FDE  .7953 

FRA 

,3640 

FC3-3 .2220 

BSP  16700 

SGB  5244.4  R23  .0975  Rl3  - 

,9351 

LSA  2660.5 

MSA  159.0 

55A 

20.3 

BCE  1 .61  14 

BRA 

.1614 

8C3  6.3353 

FSP  -797 

SGI  5232.4  SG2  354.4  THA 

5.33 

ELI  2569.6 

EL2  47.7 

ALF 

1 1 .95 

LAUNCH  OATE 

FEB 

16  1969 

FLIGHT  TIME  170.00 

ARRIVAL  DATE 

AUG 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  494.626 

RL  147.81  LAL  .00  LOL  147.15  Vl  26.911  GAL  .10  AZL  07.00  MCA  239.66  SMA  123.05  ECC  .19346  INC  2.9977  VJ  30.144 

RP  100.39  LAP  -2.59  LOP  26.70  VP  37.113  GAP  0.57  A7P  91.51  TAL  179.25  TAP  50.91  RCA  99.89  APO  147.81  V2  34.964 

RC  161.027  GL  23.23  CP  -21.63  ZAl  94.27  ZAP  153.20  ETS  311.09  ZAE  120.70  ETE  197,79  7AC  138.93  ETC  106.10  CLP-I63.93 

PLANETOCENTRIC  CONIC 

C3  12.728  VHL  3.560  OLA  40.69  RAL  42.46  RAO  6567.5  VEL  11.501  PTH  2.03  VHP  6.446  OPA  -6.44  RAP  40.30  ECC  1.2095 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

59.47  19  057  4069.98  -30.95  1 79.41  268.25  62.15  20  047  3470.0  -34.41  17J.25 

120.53  1 53  II  2 797.83  -30.94  02.37  260.24  62.14  2 39  49  2197.6  -34.40  74.21 

59.47  19  0 57  4069.98  -30.95  179.41  268.25  62.15  20  8 47  3470.0  -34.4]  17]  .25 

120.53  1 53  11  2797.03  -30.94  02.37  268.24  62.14  2 39  49  2197.0  -34.40  74.21 

59.47  19  057  4069.98  -30.95  179.41  260.25  62.15  20  0 47  3470.0  -34.41  171.25 

120.53  1 53  11  2797.03  -30.94  82.37  260.24  62.14  2 39  49  2197.0  -34.40  74.21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  OETERMJNA TION  ACCURACT 

TOE  1.5405  TRA  .0316  TC3-6.5123  8AU  1.1096  SGT  5264.6  SGR  509.7  SG3  232.4  ST  2470.1  SR  529.3  SS  674.4 

ROE  .3290  RRA  .0400  RC3  -.3372  FAU  .04543  RRT  .7034  RRF  .7090  RTF  .9326  CRT  .9970  CRS  -.9807  CST  -.9707 

FOE  .7292  FRA  .4720  FC3-3. 0900  BSP  16777  SGB  5297.6  R23  .0093  R1 3 .9333  LSA  2617.3  MSA  157.7  SSA  21.9 

0OE  1 .5752  BRA  .0561  0C3  6.5210  FSP  -763  SGI  5205.0  SG2  365.1  THA  5.04  ELI  2533.7  EL2  34.2  AlF  12.03 

LAUNCH  DATE  FEB  16  1969  FLIGHT  TIME  172.00  ARRIVAL  DATE  AUG  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  500.403 

Rl  147,81  LAL  .00  La  147.15  VL  26.868  GAL  .50  A7L  87.23  HCA  242.85  SMA  123.50  ECC  .19627  INC  2.7653  VI  30.J44 

RP  108,35  LAP  -2.46  LOP  29.97  VP  37.094  GAP  8.85  A7P  91.26  TAL  177.64  TAP  60.49  RCA  99.33  APO  147.04  V2  34.977 

RC  163.161  CL  21.40  GP  -20.51  7 AL  91.30  ZAP  154,73  ETS  310.74  ZAE  120.9 3 ETE  196.91  7AC  143  .06  ETC  185.74  ClP-164.90 

PLANETOCENTRIC  CONIC 

C3  12.619  VHL  3.552  DLA  39.06  RAL  46.96  RAO  6567.5  VEL  11.576  PTH  2.02  VHP  6.571  DPA  -4.69  RAP  49.97  ECC  1 .2077 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

60.68  39  24  22  4052.72  -30.43  177.63  272.26  62.90  20  31  55  3452.7  -33.80  169.47 

119.32  2 5 37  2811.43  -30.42  03.21  272.26  62.09  2 5228  2211.4  -33.79  75,06 

60.68  19  24  22  4052.72  -30.43  177.63  272.26  62.90  20  31  55  3452.7  -33.80  169.47 

119.32  2 537  2011.43  -30.42  03.21  272.26  62.89  25228  2211.4  -33.79  75.06 

60.68  19  24  22  4052.72  -30.43  177.63  272.26  62.90  20  31  55  3452.7  -33.80  169.47 

119.32  2 5 37  2811,43  -30.42  83.21  272.26  62.09  2 5228  2211.4  -33.79  75.06 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  A CCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  1.4069  TRA  .2202  TC3-6.6040  0AU  1.1290  SGT  5340.6  SGR  502.0  SG3  227.5  ST  2406.5  SR  522.0  SS  630  9 

ROE  .3 226  RRA  .0590  RC3  -.3207  FAU  .04353  RRT  ,7605  RRF  .7679  RTF  .9343  CRT  .9986  CRS  -.9696  CST  - 967] 

FCE  .6539  FRA  .5462  FC3-2.9863  BSP  17060  SG0  5372.2  R23  .0724  R13  .9348  LSA  2537.2  MSA  155. 6 SSA  23  6 

0OE  1.5216  BRA  .2281  0C3  6.6925  FSP  -740  SGI  5359.4  SG2  371  .1  THA  4.01  EL  1 2462.4  EL2  24.7  ALF  12  2*. 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  cate  FE6  16  1969 

HELIOCENTRIC  CONIC 
RL  147.01  LAL  .00  LOL 

RP  I0H.31  LAP  -2.  33  LOP 

RC  165.276  CL  19.5H  GP 

planetocentric  CONIC 


flight  time  174.00 


ARRIVAL  cate  AUG  9 1969 


147.15 

33.17 

-19.50 


CISTANCE  506.161 

VL  26  82 5 GAL  .99  A7l  07.45  MCA  246.04  SMA  123.32  ECC  .19932  INC  2.5456  VI  30.144 

VP  37.075  GAP  9.15  A7P  91  .03  TAL  176.03  TAP  62 .07  RCA  90.74  APO  147.90  V?  34.990 

7AL  00. 20  7AP  156.07  ETS  310.24  7AE  129.13  ETE  196.13  7AC  143.21  ETC  105.37  CLP  165.85 


C3  12.636 

VHL  3.555 

CLA  30.97 

RAL  51.46 

RAO  6567.5 

VEL  II  .577 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

62.02 

19  40  39 

4035.06 

-29.80 

175.78 

276.42 

117.98 

2 17  17 

2829.66 

-29 . 78 

84.37 

276.42 

62.02 

19  40  39 

4035.06 

-29.80 

175.78 

276.42 

IJ  7 . 98 

2 17  17 

2029.66 

-29.78 

84.37 

276.42 

62.02 

I?  40  39 

4035.06 

- 29.80 

175.78 

276.42 

1 17.98 

2 17  17 

2029.66 

-29.78 

84.37 

276.42 

PTH  2.02  VHP  6.707 
JNJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TCE  1 .4242  TRA  .4206  TC3-6.7724 


ROE  .3103  RRA 
FOE  .5000  FRA 
BCE  1.4594  BRA 


.0716  RC3  -.3009 
.6107  FC3-2.0312 
.4266  6C3  6.7791 


BAU  1 .1452 
FAU  .04132 
BSP  17285 
FSP  -729 


SOT  5404.8  SCR 
RRT  .7516  RRf 
SOB  5435.4  R23 
SCI  5422.2  SC2 


63.62 

63.61 

63.62 

63.61 

63.62 
63.61 

I ACCURA 
575.4  503 
.7462  RTF 
.0605  R1 3 
378.3  THA 


20  55  54 
3 4 26 

20  55  54 
3 4 26 

20  55  54 
3 4 26 

iCV 
221.5 
.9351 
.9355 
4.60 


LAUNCH  CATE  FEB  16  3969 

HELIOCENTRIC  CONIC 
RL  147.01  LAL  .00  LOL  147.15 

RP  108.26  LAP  -2.18  LOP  36.37 

RC  167.370  CL  17.70  CP  -18.50 

PLANETCXENTRIC  CONIC 
C3  12.701 

INCH  A7MTH 
63.50 
116.50 
63.50 
116.50 
63.50 
1 16.50 

CIFFERENTIAL  CORRECTIONS 
TQE  1.3499  TRA  .6293  TC3-6.7902 


FLIGHT  TIME  176.00 


OPA  -3.05  RAP  51.64  ECC  1.2080 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3435.1  -33.08  167.64 

2229.7  -33.06  76.23 

3435.3  -33.08  167.64 

2229.7  -33.06  76.23 

3435.1  -33.08  167.64 

2229.7  -33.06  76.23 

ORBIT  DETERMINATION  A CCURACY 
ST  2315.0  SR  515.1  SS  586.9 

CRT  .9984  CR5  -.9531  CST  -.9620 

LSA  2437.9  MSA  157.2  SSA  24.9 

ELI  2371.4  El2  20.5  AlF  12.53 

ARRIVAL  CATE  AUG  11  1969 


DISTANCE  511.899 

VL  26.782  CAL  1.42  AZL  87.66  HCA  249.24  SMA  123.05 

VP  37.056  GAP  9.46  A7P  90.83  TAL  174.41  TAP  63.64 

7AL  85.00  ZAP  157.33  ETS  309.60  7AE  129.30  ETE  195.39 

PTH  2.03  VHP  6.855 

INJ  A7MTH  INJ  TIME 


VHL  3.575 

OLA  38.01 

RAL  55.95 

RAO  6567.5 

VEL  11.583 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

20  13  47 

4016.60 

-29.04 

173.83 

280.70 

2 27  55 

2853.02 

-29.03 

85.88 

280.69 

20  13  47 

4016.60 

-29.04 

173.83 

280.70 

2 27  55 

2853.02 

-29.03 

85.88 

280,69 

20  13  47 

4016.60 

-29.04 

173.83 

280.70 

2 27  55 

2853.02 

-29.03 

85.88 

280.69 

ROE  .3152  RRA 
FOE  .5064  FRA 
BOE  1.3862  BRA 


.0834  RC3  -.2829 
.6860  FC3-2 .6559 
.6340  0C3  6.7961 


BAU  1.1613 
FAU  .03921 
BSP  17537 
FSP  -712 


SOT  5467.2  SCR 
RRT  ,7356  RRF 
SOB  5496.8  R23 
SOI  5403.3  SG2 


64.32 
64.30 
64.32 
64.30 
64.32 
64.30 
I ACCUf 
569.9  503 
.7257  RTF 
.0492  R13 
305.0  THA 


21  20  44 
3 15  28 
21  20  44 
3 15  28 
21  20  44 
3 15  28 
y 

215.3 

.9365 

.9368 

4.41 


ECC  .20261  INC  2.3364  VI  30.144 
RCA  98.12  APO  147.99  V2  35.003 

7AC  145.38  ETC  184.98  ClP-166.79 

OPA  -1.52  RAP  53.39  ECC  1.2303 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3416.6  -32.24  165.72 

2253.0  -32.23  77.77 

3416.6  -32.24  165.72 

2253.0  -32.23  77.77 

3416.6  -32.24  165.7 2 

2253.0  -32.23  77.77 

ORBIT  DETERMINATION  ACCOR AC* 

ST  2202.0  SR  507.7  SS  541  .8 

CRT  .9957  CRS  -.9291  CST  -.9553 

LSA  2310.0  MSA  162.4  SSA  25.8 

ELI  2259.3  Cl2  45.8  AlF  12.93 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  U7.01  LAL  .00 
RP  108.22  LAP  -2.04 
RC  169.445  GL  16.00 
planetocentric  conic 
C3  13.060  VHL  3.614 
LNCH  A7MTH  LNCH  TIME 


lOl 

147. 

35 

VL 

26. 

739 

gal 

1 .66 

LOP 

39. 

57 

VP 

37. 

036 

GAP 

9.70 

GP 

-17. 

76 

7AI 

81 

.74 

7AP 

150.51 

ClA 

36. 

98 

RAL 

60.37 

RAC 

6567.5 

FLIGHT  TIME  170.00 

DISTANCE  517.615 

07.86  HCA  252.43  SMA  122.00 
90.64  tal  172.79  TAP  65.22 


ARRIVAL  CATE  AUG  13  1969 


ECC  .20617  INC  2.1357  VJ  30.144 
RCA  97.40  APO  340.11  V2  35.016 
7AC  147.57  ETC  104.59  ClP-167.7i 


65.16 

114.84 

65.16 

114.84 

65 .16 
114.84 


20  39  53 
2 37  9 

20  39  51 
2 37  9 

20  39  51 
2 37  9 


L-I  TIME 
3996.67 

2002.24 
3996.67 

2802.24 
3996.67 
2802.2 4 


INJ  LAT 
-20  • 1 7 
-28.16 
-28 . 1 7 
-28 . 1 6 
-20.17 
-20.16 


11.595  PTH  2.03  VHP  7.014 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


1 71 .73 
87.00 
1 71 .73 
87.00 
171  .73 
87.80 


285.05 

285.05 

285.05 

285.05 

285.05 

285.05 


64.99 

64.97 

64.99 

64.97 

64.99 

64.97 


21  46  28 
3 25  12 
21  46  28 
3 25  12 
21  46  28 
3 25  12 


DIFFERENTIAL  corrections 


TCE 

1 .2657 

TRA 

.0503 

TC3- 

-6.725 0 

BAU 

1 .1751 

RCE 

.31  34 

RRA 

.0961 

RC3 

-.2642 

FAU 

.03702 

FCE 

.4351 

FRA 

.7517 

FC3- 

-2.4537 

BSP 

17761 

BCE 

I . 3039 

BRA 

.0558 

BC3 

6.7302 

FSP 

-695 

LAUNCH 

CATE  FEB  16 

1969 

heliocentric  CONIC 

RL 

147.81 

LAL 

.00 

LOL 

147.15 

VL 

26.697 

RP 

100 .10 

LAP 

'I  .80 

LOP 

42.77 

VP 

37.020 

RC 

171 .490 

GL 

14.25 

GP 

-17.02 

7AI 

78.45 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5522.7  SOR  565.4  SG3  208.9 

RRT  ,7196  RRF  .7066  RTF  .9377 

SGB  5551.6  R23  .0409  Rl3  .9379 

SGI  5537.8  SG2  391.5  THA  4.23 

flight  time  100.00 

CISTANCE  523.307 

GAL  2.33  A7L  00.06  HCA  255.63  SMA  122.54 

GAP  10.11  A7P  90.40  TAL  171.16  TAP  66.80 

7AP  159.62  ETS  307.84  7AE  129.57  ETE  194.16 


7.185 
TIME 
3 15 
33  13 


DPA  -.08  RAP 
PO  CST  TIM  INJ 
3396.7 
2282.2 
3396.7 
2282.2 
3396.7 
2202.2 

ORBIT  CETERMINA 
ST  2074 . 7 SR 
CRT  .9095  CRS 
LSA  2104.0  MSA 
ELI  2132.9  El2 


55.21 
2 LAT 
31  .29 
31  .28 
31  .29 
31  .20 
31  .29 
31  .28 


ECC  1 .2149 
INJ  2 LONG 
163.66 
79.73 
163 .66 
79.73 
163.66 
79.73 


TION  ACCURACY 
500.1  SS  499.4 
-.8945  CST  -.9468 
173.0  SSA  26.1 
70.2  AlF  13.43 


ARRIVAL  DATE  AUG  15  1969 


ECC  .21002  INC  1.9419  VI  30.144 
RCA  96.80  APO  148.27  V2  35.030 
7AC  149.77  ETC  184.16  CiP-160.62 


C3  13.401 

VHL 

3.67  2 

OLA  35.08 

RAL  64.71 

RAD  6567. 

5 VEL  11.613 

PTH  2.03 

VHP 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

66.99 

21 

7 0 

3974.32 

-27.19 

369.42 

289.46 

65 .64 

22  ] 

11 3.01 

2 

44  35 

2918.35 

-27.10 

90.19 

209.45 

65.63 

3 i 

66.99 

21 

7 0 

3974.32 

-27.19 

169.42 

209.46 

65.64 

22  1 

1 13.01 

2 

44  35 

2918.35 

-27.10 

90.19 

209.45 

65.63 

3 : 

66.99 

21 

7 0 

3974 .32 

-27.19 

169.42 

209.46 

65.64 

22  1 

113.01 

2 

44  35 

2910.35 

-27.10 

90.19 

209.45 

65.63 

3 ; 

differential  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACY 

TCE  1.1 734 

TRA 

1 .0047 

TC3-6.5775 

BAU  1 .1063 

SCT 

5571 .9  SCR 

561.5  SC 3 

202.3 

RCE  .3129 

RRA 

.1096 

RC3  -.2449 

FAU  .03470 

RRT 

.7044  RRF 

.6092  RTF 

.9309 

FOE  -3672 

FRA 

.0155 

FC3-2.2332 

BSP  17003 

CD 

5600.1  R23 

.0345  R13 

.9391 

BCE  1 .2144 

BRA 

I .0902 

BC3  6.5020 

FSP  -671 

SCI 

5506.0  SG2 

397.6  THA 

4.08 

CPA  l .27  RAP 
PO  CST  TIM  INJ 
3374  .3 

2318.3 

3374.3 

2318.3 

3374.3 

2318.3 

ORBIT  CETERMINA 
ST  1940.8  SR 
CRT  .9779  CRS 
LSA  2045.9  MSA 
ELI  1999.0  El 2 


57.10  ECC  1 .2219 
2 LAT  INJ  2 LONG 
1 6 J .40 


30.24 

30.23 

30.24 

30.23 

30.24 
30 . 23 


82.17 
161 .40 
82. 1 7 
161  .40 
82.17 


TION  ACCURACY 
492.4  SS  461  .5 
-.8465  CST  -.9367 
189.3  SSA  25.7 
99.8  AlF  13.97 


1763 


JPL  TM  33-99 


EARTH—VENUS  TRAJECTORIES  (VOL.  4,  1968-69 


VL  26.655 
VP  37,003 
UL  75.16 

RAL  6 0.92 
INJ  LAT 
-26.11 
-26.10 
-26.11 


LAUNCH  DATE  FE0  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  14 

RP  108.14  LAP  -1.72  LOP  4 

RC  173.532  CL  12.55  CP  -1 

plane tocentr i c conic 
C3  14.055  VHL  3.749  0LA  3 

LNCH  A7HTH  LNCH  TIME  L-I  T 
69.03  21  35  23  3940. 

110.97  2 49  48  2962. 

69.03  21  35  23  3940. 

110. 97  2 49  40  2962- 

69.03  21  35  23  3940. 

110.97  2 49  40  2962. 

differential  CORRECTIONS 
TOE  1.0676  TRA  1.3279  TC3-6, 

ROE  .3130  RRA  .1234  RC3 

FOE  .2995  FRA  .0754  FC3-2.I 

BOC  1.1125  BRA  1.3337  BC3  6.; 

LA  INCH  OATE  FEB  16  1969 


HELIOCENTRIC  CONIC 

RL  147.81  LAL  .00  LOL  147.15  VL  26.613 

RP  108.10  UP  -1,55  LOP  49.18  VP  36.985 

RC  175.544  CL  10.90  CP  -15.73  7AL  71.89 

PUANETOCENTRIC  CONIC 

C3  14.797  VHL  3.847  OLA  33.50  RAL  72.97 


Fl icht  TIME  102.00 


ARRIVAL  date  AUG  J7  1969 


OISTANCE  528.970 

GAL  2.82  A7L  00.25  HCA  250.03  SMA  122.29  ECC  .21410  INC  1 .7533  Vl  30.144 

CAP  10.46  ATP  90.34  TAL  169.54  TAP  60.30  RCA  96.10  APO  140.40  V2  35.043 

TAP  160.66  ETS  306.69  7A£  129.69  ETE  193.64  7AC  151.99  ETC  103.60  CLP-169.51 


RAO  6567,6  VEL  11.630  PTH  2.04  VHP  7.360 
INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME 


293.09 

293.89 

293.89 


22  41  ll 
3 39  10 
22  41  ll 


DPA  2.53  RAP  59.04  ECC  1.2313 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


-26.10 

93.13 

293,89 

66.26 

3 39 

10 

2362.3 

-29.08 

85.17 

-26. 1J 

166.05 

293,09 

66.27 

22  41 

11 

3340.6 

-29.09 

158.09 

-26.10 

93.13 

293.09^ 

^0.26 

3 39 

10 

2362.3 

-29.08 

85.17 

MJO-COUffSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

0AU  1.1980 

SGT 

5619.6  SGR 

557.3  SG3 

195.8 

ST  1797.5 

SR 

483.3 

SS 

427.0 

FAU  .03260 

RRT 

.6901  RRF 

.6727  RTF 

.9403 

CRT  .9579 

CRS 

-.7797 

CST 

-.9246 

BSP  10074 

SOB 

5647.2  R23 

.0283  R13 

.9404 

LSA  1897.7 

MSA 

212.2 

S5A 

24.0 

FSP  -652 

SGI 

5632.0  SG2 

402.4  TNA 

3.94 

ELI  1056.5 

EL2 

134.4 

ALF 

14.52 

FLICHT  TIME  104,00 


ARRIVAL  DATE  AUG  39  1969 


LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

TNJ  RT  ASC 

7l  .31 

22  5 17 

3910.10 

-24.95 

163.92 

298.33 

108.69 

2 52  16 

3015.52 

-24.94 

96.73 

298.32 

71.31 

22  5 17 

3910.10 

-24.95 

163.92 

290.33 

100.69 

2 52  16 

3015.52 

-24.94 

96.73 

290.32 

110.00 

3 52  9 

2832.16 

-29.32 

84.35 

300.19 

110.00 

2 8 31 

3149.53 

-20.72 

104.96 

296.14 

DIFFERENTIAL  CORRECTIONS 
TOE  .9517  TRA  1,5823  TC3-6.1063 

ROE  .3140  RRA  .1379  RC3  -.2100 

FOE  .2341  FRA  .9327  FC3-1.7925 

BOE  1.0021  BRA  1.5805  0C3  6.1099 


LAUNCH  OATE  FEB  16  1969 


OISTANCE  534 .602  

CAL  3.33  A7L  88.43  HCA  262.04  SNA  122.04  ECC  .21860  INC  1.5688  Vl  30.144 

CAP  10.02  ATP  90.22  TAL  167.92  TAP  69.96  RCA  95.35  APO  148.72  V2  35.056 

TAP  161.64  ETS  305.35  ZAE  129.79  ETE  193.16  7AC  J54.23  ETC  183.15  ClP-170.40 

RAO  6567.6  VEL  11.670  PTH  2.05  VHP  7.563  DPA  3.72  RAP  61.03  ECC  1.2435 

INJ  LONC  TNJ  RT  ASC  INJ  ATNTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 J-ONC 
163.92  298.33  66.89  23  10  36  3318.2  -27.05  156.01 

96.73  298.32  66.00  3 42  31  2413.5  -27.85  08.02 

163. » 298.33  66.89  23  10  36  3318.2  -27.85  156.01 

96.73  298.32  66.00  3 42  31  2415.5  -27.05  80.02 

84.35  300.19  7J.50  4 39  21  2232.2  -31.55  75.85 

104.96  296.14  62.10  3 J 1 2549.5  -24.27  97.61 


0AU  1.2007 
FAU  .03064 
BSP  10269 
FSP  -634 


MI6-CCUME  EXECUTION  ACCURACY 

ORBIT  DETERMINATION*  ACCURACY 

-- 

SGT  5662.8  SCR 

552.0 

SG3 

109.3 

ST 

1657.6  SR 

473.6 

SS 

399.2 

- 

RRT  .6766  RRF 

.6575 

RTF 

.9417 

CRT 

.9252  CRS 

.6922 

CST 

-.9125 

- 

SG0  5609.7  R23 

.0231 

RJ3 

.9410 

LSA 

1753.0  MSA 

241.3 

SS  A 

23.5 

3 

SGI  5675.2  SG2 

406.1 

THA 

3.00 

ELI 

1715.3  EL2 

173.7 

ALF 

14.96 

FLIGHT  TIME 

186.00 

ARRIVAL 

DATE 

AUG 

21  1969 

HELIOCENTRIC  CONIC  DISTANCE  540.200 

RL  147.81  LAL  .00  LOL  147,15  VL  26.572  GAL  3.07  A7L  06.61  HCA 

RP  108.06  LAP  -1.38  LOP  52.39  VP  36.960  GAP  11.20  A7P  90.11  TAL 

RC  177.535  GL  9.31  GP  -15.17  7Al  60.60  TAP  162.55  ETS  303 .00  7AE 

planetocentric  CONIC 

C3  15.723  VHL  3.965  DLA  32.25  RAL  76.06  RAO  6567.6  VEL  11.709  PTH 


OISTANCE 540.200 

GAL  3.07  A7L  80.61  HCA  265.24  SNA  121.79  ECC  .22355  INC  1.3070  Vl  30.J44 

GAP  11.20  A7P  90.11  TAL  166.31  TAP  71.55  RCA  94.56  APO  149.02  V2  35.069 

TAP  162.55  ETS  303 .00  7AE  129.88  ETE  192.72  7AC  156.47  ETC  182.54  CLP-17J.28 


LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

73. B9 

22  37  22 

3000.55 

-23.71 

160.45 

302.75 

106.il 

2 51  12 

3080.42 

-23.70 

101.15 

302.74 

73.89 

22  37  22 

3800.55 

-23.71 

160.45 

302.75 

106.11 

2 51  12 

3000.42 

-23.70 

101 .15 

302.74 

110.00 

4 42  33 

2736.31 

-31.10 

77.51 

305.58 

110.00 

I 49  7 

3272,65 

-16.64 

112.17 

299.01 

2.06  VHP  7.773 
A7MTH  INJ  TIME 
67.40  23  42  2 
67.47  3 42  32 
67.40  23  42  2 
67.47  3 42  32 
75.23  5 28  10 
59.70  2 43  39 


OPA  4.82  RAP  63.07  ECC  1.2580 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.8272 

TRA 

1.8504 

TC3-5.7091 

0AU 

1,2175 

SGT 

5700.9 

SGR 

547,9  SG3 

182.8 

ST 

1532.1 

SR 

463.3 

SS 

379.8 

ROC 

.3160 

RRA 

.1530 

RC3  -.1928 

FAU 

.02064 

RRT 

.6640 

RRF 

.6435  RTF 

.9431 

CRT 

.8746 

CRS 

-.5851 

CST 

-.9032 

foe 

.17 19 

FRA 

.9886 

FC3-1 .5771 

BSP 

10441 

SOB 

5727.2 

R23 

.0107  Ri  3 

.9432 

LSA 

1621 .6 

MSA 

275.7 

SSA 

22.2 

BOE 

.8055 

BRA 

1.0567 

0C3  5.7923  FSP 

-616 

SCI 

5712.6 

SG2 

400,0  THA 

3.67 

ELI 

1585.8 

EL2 

217.0 

ALF 

15.10 

LAUNCH  DATE  F£0  16  1969 


FLIGHT  TIME  100.00 


ARRIVAL  DATE  AUG  23  1969 


►CLIOCENTRIC  CONIC  OISTANCE  545.759 

RL  147.01  LAL  .00  LOL  147.15  VL  26.531  GAC  4.43  A7L  00.79  HCA 

RP  108.02  UP  -1.21  LOP  55.60  VP  36.95J  GAP  11.61  ATP  90.03  TAL 

RC  179.506  GL  7.80  GP  -14.66  7AL  65.55  TAP  163.41  ETS  302.02  7AE 

PUNET0CENTR1C  CONIC 

C3  16.054  VHL  4.105  OLA  30.98  RAL  80,56  RAO  6567.7  VEL  11.757  PTH 


OISTANCE  545.759 

GAC  4.43  A7L  00.79  HCA  260.45  SMA  121.55  ECC  .22884  INC  1 .2067  Vl  30.144 

GAP  11.61  ATP  90.03  TAL  164.70  TAP  73,15  RCA  93.73  APO  149.36  V2  35.083 

TAP  163.41  ETS  302.02  7A£  129.96  ETE  192.33  7AC  150.72  ETC  181.01  ClP-172.15 

RAO  6567.7  VEL  11.757  PTH  2,00  VHP  7.997  OPA  5.86  RAP  65.16  ECC  1.2774 


LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.89 

23  12  49 

3031  .45 

-22.43 

156.16 

307.14 

60.05 

24  16  41 

3231.5 

-25.21 

140.38 

103.11 

2 45  15 

3161 .22 

-22.41 

106.69 

307.14 

60.04 

3 37  56 

2561  .2 

-25.20 

98.91 

76.89 

23  12  49 

3831  .45 

-22.43 

156.16 

307.14 

60.05 

24  16  41 

3231.5 

-25.21 

148.38 

103.11 

2 45  15 

3161 .22 

-22.41 

106.69 

307.14 

60.04 

3 37  56 

2561 .2 

-25.20 

90.91 

110.00 

5 21  5} 

2673. PJ 

-32.19 

72.85 

310.51 

77.02 

6 6 24 

2073.0 

-33.53 

63.07 

110.00 

1 39  19 

3367.66 

-13.30 

117.51 

302.29 

58.22 

2 35  27 

2767.7 

-17.41 

110.81 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.6903 

TRA 

2.1359 

TC3-5.4239 

BAU 

1.2228 

SGT  5733.3  SGR 

542.9 

SG3 

176.6 

ST 

1433.8 

SR 

452.9 

SS 

370.3 

ROE 

.3191 

RRA 

.1691 

SC3  -.1750  FAU 

.02660 

RRT  .6525  RRF 

• 63J4 

RTF 

.9443 

CRT 

.0019 

CRS 

-.4676 

CST 

-.9015 

FOE 

.1146 

FRA 

1.0451 

FC3-1.3663 

BSP 

10505 

SGB  5758.9  R23 

.0160 

RJ  3 

.9444 

LSA 

1516.6 

MSA 

312.3 

SSA 

20.8 

BOE 

.7678 

BRA 

2.1426 

BC3  5.4267 

FSP 

-594 

SGI  5744.3  SG2 

410.6 

THA 

3.55 

ELI 

1400.6 

EL2 

262.1 

ALF 

14.69 

1764 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  16  J969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOt  147.15 

RP  107.98  LAP  -1.03  LC*5  58.81 

RC  181.455  GL  6.36  GP  '14.19 

PLANETOCENTRIC  conic 


80.65  23  54  46 

99.35  2 31  14 

100.00  3 4 53 

100.00  2 7 43 

110.00  5 55  43 

110.00  1 33  23 

DIFFERENTIAL  CORRECTIONS 

TOE  .5583  TRA  2.4315  TC3-5.0411 

ROE  .3226  RRA  .1854  RC3  -.1585 

FOE  .0583  FRA  1 .0965  FC3-I.1745 

BOE  .6448  BRA  2.4386  0C3  5.0436 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  UX  147.15 

RP  107.94  LAP  -.84  LOP  62.03 

RC  183.384  GL  5.01  GP  -13.77 

PLANETOCENTRIC  CONIC 
C3  19.840  VHL  4.454  DLA  28.43 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

87.35  1 62  3606.09 

92.65  1 50  13  3462.89 

100.00  4 7 51  3019.46 

100 .00  1 31  5 3524.75 

110.00  6 25  53  2587.36 

110.00  1 29  32  3529.61 

DIFFERENTIAL  CORRECTIONS 
TOE  .4121  TRA  2.7432  TC3-4 .6422 
RDE  .3270  RRA  .2023  RC3  -.M24 
FDE  .0055  FRA  1.1516  FC3  -.9987 
BOE  .5261  BRA  2.7506BC3  4.6444 


LAUNCH  DATE  F£0  16  1969 


FLIGHT  TIME  190.00 
DISTANCE  551.273 

VL  26.491  GAL  5.02  A7L  88.97  HCA  271.66  SMA  121.31 

VP  36.934  GAP  12.03  AZP  89.97  TAL  163.10  TAP  74.77 

7AL  62.52  ZAP  164.21  £T5  300.00  7AE  130.02  ET E 191.97 

2.09  VHP  8.238 
A7MTH  INJ  TIME 
68.61  24  57  26 

68.59  3 25  42 

70.84  3 57  34 

66.35  3 3 27 

79.86  6 39  28 

57.21  2 30  55 


RAL 


84.06  RAO  6567.7  VEL  11.815  PTH 
INJ  RT  ASC  INJ 
311.50 

311.49 
312.41 

310.50 
315.20 
305.74 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3760.52 

-21.10 

150.30 

3268.20 

-21 .09 

114.12 

3160.61 

-23.39 

107.05 

3343.34 

-18.84 

118.70 

2625.04 

-32.82 

69.25 

3451  .67 

-10.25 

122,10 

BAU  1.2283 
FAU  .02471 
BSP  18667 
FSP  -577 


SGT 

5761.9  S CR 

556. 7 SC3 

170.5 

RRT 

.6415  RR F 

.6195  RTF 

.9457 

see 

5766.6  K3 

.0127  RI3 

.9458 

SGI 

5772,2  S62 

410.9  THA 

3.44 

26.450  GAL 
36.917  GAP 


FLIGHT  TIME  192.00 
DISTANCE  556.736 

5.65  A7L  89.15  HCA  274.88  SMA  121 .07 
12.49  ATP  89.93  TAL  161.52  TAP  76.40 


ARRIVAL  DATE  AUG  25  1969 


ECC  .23456  INC  1.0269  Vl  30.144 
RCA  92.85  APO  149.76  V£  35.095 
ZAC  160.98  ETC  180.92  ClP-173.02 

OPA  6.83  RAP  67.28  ECC  1.2998 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3160.5  -23.82  M2. 50 

2668.2  -23.81  106.39 

2560.6  -25.79  99.07 

2743.3  -21.87  111.22 

2025.0  -33.87  60.17 

2851.7  -14.50  115.58 

ORBIT  DETERMINATION  ACCURACY 

ST  1359.9  SR  441.6  SS  367.4 
CRT  .7029  CRS  -.3414  CST  -.9071 
LSA  1434.5  MSA  347.9  SSA  19.5 
ELI  1396.7  El2  305.8  ALF  13.52 

ARRIVAL  DATE  AUG  27  1969 


* r >71  ' v^r  * ^ " ' 

7AL  59.61  ZAP  164.96  £T$  297.72  ZAC  130.08  ETE  191.64 


RAL  87.36 
INJ  LAT 
-19.76 
-19.75 
-26.22 
-13.54 
-33.24 
-7.34 

BAU  1.2319 
FAU  .02289 
BSP  18804 
FSP  -560 


RAO  6567.8  VEL  J1 .884  PTH  2.11  VHP  8.496 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ECC  .24078  INC  .8463  Vl  30.144 

RCA  91.92  APO  150.23  V2  35.108 

ZAC  163.24  ETC  179.81  CLP-173.88 

OPA  7.72  RAP  69.44  ECC  1.3265 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


138.38 

127.89 

97.51 

129.57 

66.39 

126.27 


315.81 
315.80 
318. or 
312.94 
319.74 
309.27 


69.13 

69.12 

75.10 

63.09 

81 .51 

56.52 


2 6 8 
2 47  56 
4 58  10 
2 29  50 
7 9 0 
2 28  22 


3006.1 

2862.9 

2419.5 
2924 .8 
1987.4 

2929.6 


-22.42 

-22.41 

-28.01 

-17.04 

-34.05 

-11.70 


130.71 

120.23 

89.17 

122.53 

57.24 

119.88 


SGT  5766.3  SCR 

529.7  SG3 

164.6 

ST 

RRT  .6312  RRF 

.6087  RTF 

.9473 

CRT 

SCO  5610.7  RZ3 

.0100  R13 

.9473 

LSA 

SCI  5796.2  SC2 

410.1  THA 

3.32 

Eli 

flight  time 

194.00 

heliocentric  ccnic 
RL  147 .81  LAL  .00  LOL  147.15 

RP  107.90  LAP  -.66  LOP  65.24 

RC  185.291  GL  3.74  GP  -13.38 

PLANETOCENTRIC  CONIC 
C3  21.762  VHL  4.665  OLA  27.18  RAL 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  corrections 
TOE  .2600  TRA  3.0719  TC3-4.2357 
ROE  .3321  RRA  .2195  RC3  -.1267 
FDE  -.0442  FRA  1.2047  FC3  -.8395 
BOE  .4218  BRA  3.0797  0C3  4.2376 


DISTANCE  562.140 

VL  26.411  GAL  6.31  AZL  89.34  HCA  278.09  SMA  120.84 

VP  36.901  GAP  12.97  AZP  89.91  TAL  159.95  TAP  78.04 

ZAL  56.82  ZAP  165.64  ET$  295.15  ZAE  130.13  ETE  191.33 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

Z 50 

47 

3327.10 

-24.08 

119.51 

0 30 

9 

3786.19 

-12.91 

148.47 

4 48 

21 

2940.12 

-27.37 

92.53 

1 15 

17 

3640.40 

-9.89 

136.21 

6 53 

7 

2557.67 

-33. 5J 

64.11 

1 27 

0 

3603.62 

-4.55 

130.18 

90.45  RAO  6567.9  VEL  11.964  PTH  2.13 
INJ  RT  ASC  INJ  AZMTH 


322.03 

317.66 

322.94 

316.10 

324.17 

312.85 


74.64 
64.58 
77.48 

61.65 
82.83 
56.08 


WP  8.774 
INJ  TIME 
3 46  14 

1 33  16 
5 37  29 

2 15  57 
7 35  45 
2 27  3 


ORBIT  DETERMINATION  ACCURACY 


ARRIVAL  DATE  AUG  29  1969 


ECC  .24754  INC  .6639  Vl  30.144 

RCA  90.93  APO  150.76  V2  35.120 

ZAC  165.49  ETC  178.36  ClP-174.74 

OPA  8.55  RAP  71.63  ECC  1.3581 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2727.1 

-25.96 

-11!  .34 

3186.2 

-16.23 

14!  .37 

2348.1 

-28.82 

84  .02 

3040.4 

-13.60 

129.39 

1957.7 

-34.14 

54  .93 

3003.6 

-8.97 

123.88 

BAU  1.2329 
FAU  .02110 
6SP  18923 
FSP  -543 


SGT 

5805.9  SGR 

521.6  SG3 

158.9 

ST 

RRT 

.6216  RRF 

.5987  RTF 

.9409 

CRT 

SGfl 

5829.3  R23 

.0077  R13 

.9409 

LSA 

SGI 

5815.0  SG2 

408.1  THA 

3.21 

ELI 

LAUNCH  date  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 
RP  107.87  LAP  -.47  LOP  68.46 

RC  187.175  GL  2.56  GP  -13.02 

PLANETOCENTRIC  CONIC 
C3  24.026  VHL  4.902  OLA  25.96 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  3 33  8 3248.23 

90.00  0 10  55  3913.22 

100.00  5 21  25  2899.1 1 

100.00  1 5 19  3737.58 

110.00  7 17  54  2534.67 

110.00  1 25  19  3674.79 

DIFFERENTIAL  CORRECTIONS 
TOE  .1061  TRA  3.4228  TC3-3.8248 

ROE  .3383  RRA  .2374  RC3  -.1111 

FOE  -.0893  FRA  1.2599  FC3  -.6950 

BOE  .3546  BRA  3.4310  BC3  3.8264 


26.372  GAL 
36.884  GAP 


FLIGHT  TIME  196.00 
DISTANCE  567.476 

7.01  AZL  89.52  HCA  28 1.31  SMA  120.61 
13.49  AZP  89.91  TAL  158.40  TAP  79.71 


ZAL  54.18  ZAP  166.27  ETS  292.29  ZAE  130.16  ETE  191.05 


ORBIT  DETERMINATION  ACCURACY 
ST  1317.2  SR  4J8.0  SS  380.9 

CRT  .4475  CRS  -.1110  CST  -.9373 

LSA  1377.6  MSA  395.9  SSA  17.2 

ELI  1331.6  El2  369.8  AlF  8.76 

ARRIVAL  CATE  AUG  31  1 969 


ECC  .25491  TNC  .4783  Vl  30.144 
RCA  89.87  APO  151.36  V2  35.132 
ZAC  167.74  ETC  176.39  ClP-175.61 


RAL  93.35 
INJ  LAT 
-25.40 
-9.08 
-28.04 
-6.70 
-33.69 
-1.84 


RAO  6568.0  VEL  12.058  PTH  2.16  VHP  9.074  OPA  9.32  RAP  73.85  ECC  l .3954 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


114.11 
155.85 
89.04 
141 .66 
62.34 
133.90 


326.92 

320.74 

327.54 

319.46 

328.52 

316.45 


77.04 

63.06 

79.20 

60.80 

83.86 

55.86 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 27  16 

2648.2 

-26.93 

105.77 

1 16  9 

3313.2 

-12.63 

140  .96 

6 9 45 

2299.1 

-29.25 

80.44 

2 7 36 

3137.6 

-10.54 

1 34 . 98 

8 0 9 

1934.7 

-34.18 

53.13 

2 26  34 

3074.0 

-6.30 

127.66 

BAU 

1.2290 

SCT 

5820.5  SCR 

513.3  SG3 

153.5 

FAU 

.01929 

RRT 

.6127  RRF 

.5902  RTF 

.9504 

BSP 

18932 

SOB 

5843.0  R23 

.0064  R13 

.9505 

FSP 

-522 

SGI 

5829.0  SG2 

405.1  THA 

3.11 

ST  J345.5  SR  406.2  SS  394.2 
CRT  .3166  CRS  -.0210  CST  -.9540 
LSA  1403.0  MSA  402.6  SSA  16,3 
ELI  1352-2  EL2  383.4  ALF  5.94 


1765 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CCNIC 
Rl  J47.8J  LAL  .00  LOL  147. J5 

RP  107.83  LAP  - ,26  LOP  7J .68 

RC  J 89 .037  Cl  1.46  CP  -12.69 

PlanETOCENTRIC  CONK 
C3  26 .686  VHL  5.166  ClA  24  . 79 

INCH  A7MTH  LNCM  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 6 33 

73  55  8 

5 49  58 

0 58  20 
7 40  32 

1 24  15 


3196.87 

4016,38 

2863.45 

3825.06 

2517.51 

3743.74 


3 . 7889 

TC3-3.43J5 

BAU 

1.2247 

SGT 

5830.9 

SCR 

503.3 

SC  3 

148.3 

ST 

1394.2 

SR 

393.8 

.2549 

RC3  -.0969 

FAU 

.01763 

RRT 

.6037 

REF 

.5813 

RTF 

.9524 

CRT 

.1920 

CRS 

.0500 

1 .3138 

FC3  -.5719 

BSP 

19039 

see 

5852.5 

R23 

.0045 

R13 

.9524 

LSA 

1451  .4 

MSA 

399.6 

3.7974 

6C3  3.4329 

FSP 

-507 

SCI 

5838.8 

SG2 

400.7 

THA 

3.00 

ELI 

1396.4 

EL2 

305 .0 

DIFFERENTIAL  CORRECTIONS 
TCE  -.0581  TRA 
RDE  .3449  RRA 
FOE  -.1337  FRA 
BCE  .3497  BRA 

LAUNCH  CATE  FEB  16  1969 


HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  107.79  LAP  -.09  LOP  74.91 

RC  190.875  CL  .44  GP  -12.39 

planetocentric  CONIC 
C3  29. SOT  VHL  5.460  OLA  23.65  RAL 


VL  26.333 
VP  36.867 
7AL  51 .67 

RAl  96.05 
INJ  LAT 

-26.13 

-5.86 

-28.47 

-3.77 

-33.81 

.60 


flight  time  198.00 
DISTANCE  572.734 


ARRIVAL  cate  SEP  2 1969 


Gal  7.76 

AZL  89.71 

HCA 

284.53 

SMA 

120.39 

ECC  .26294 

INC  .2002 

vi 

30 . 1 4 4 

GAP  14.04 

A7P  09.93 

TAL 

156.87 

TAP 

81  .40 

RCA  80.74 

APO  152.05 

V2 

35.144 

7AP  166.04 

ETS  269.10 

7AE 

130.17 

ETE 

190.79 

7 AC  169.96 

ETC  173.54 

CLP 

-176.40 

RAC  6568.3 

VEL  12.160 

PTH 

2.18 

VHP 

9.398 

CPA  10.02 

RAP  76.09 

ECC 

1 .4392 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

110.52 

331 .50 

78.69 

4 

59  50 

2596.9 

-27.43 

102.10 

161 .70 

324 .06 

62.25 

25 

2 4 

3416.4 

-9.53 

154 .95 

86.47 

331 .98 

80.48 

6 

37  4J 

2263.4 

-29.49 

77.02 

146.50 

322.92 

60.32 

2 

2 5 

3225 . 1 

-7.69 

139.91 

61  .02 

332.79 

84.64 

8 

22  29 

1917.5 

-34.10 

51 .79 

137.50 

320.07 

55.83 

2 

26  39 

3143.7 

-3.69 

131  .29 

MID-COURSE  EXECUTION  ACCURACY 


flight  time  200.00 


ORBIT  DETERMINATION  ACCURACY 

409.4 


3.36 


ARRIVAL  CATE  SEP  4 1969 


VL  26.295 
VP  36.851 
7AL  49.31 


CAL 

GAP 


DISTANCE  577.899 

8.55  A7L  89.91  HCA  287.76  SNA  120.17  ECC  .27372  INC  .0925  V] 
14.64  A7P  89.97  TAL  155.37  TAP  83.13  RCA  87.52  APO  152.83  V2 


30.144 

35.155 


7AP  167.33  ETS  285.58  7AE  130.17  ET£  190.54  7AC  J72.14  ETC  369.12  CLP-177.36 
98.57  RAO  6568.2  VEl  12.296  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

4 34  56 

3160.62 

-26.59 

107.97 

335.90 

7 9.89 

90.00 

23  46  48 

4107.81 

-2.93 

166.84 

327.49 

61  .82 

100.00 

6 15  11 

2837.35 

'28.75 

84.59 

336.30 

81 .44 

100.00 

0 53  10 

3906.32 

-1 .02 

150.97 

326.42 

60.12 

110.00 

8 1 14 

2505,57 

-33.88* 

€0.09 

337.01 

85.18 

110.00 

1 23  36 

3810.86 

3.36 

141.00 

323.69 

55.96 

VHP  9.750 
INJ  TIME 
5 27  36 
24  55  16 
7 2 29 
1 56  16 


OPA  10.67  RAP  78.35  ECC  1.4906 


DIFFERENTIAL  CORRECTIONS 
TOE  -.2277  TRA  4.1767  TC3-3.0523 
RDE  .3521  RRA  .2725  RC3  -.0834 
FDE  -.1755  FRA  1.3692  FC3  -.4650 
80E  *4 J 94  BRA  4.1856  8C3  3.0534 


LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONK 
RL  147.81  LAL  .00  LOL  147.15 
RP  107.76  LAP  .10  LOP  78.13 
RC  192.690  GL  -.49  GP  -12.12 
PLANETOCENTRIC  CONK 
C3  33.469  VHL  5.785  CLA  22.57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 59  46  3134.81 

90.00  23  40  35  4191 .90 

100.00  6 37  45  2818.86 

100.00  0 49  12  3983.08 

110.00  6 20  12  2498.34 

11 0.00  1 23  15  3876.37 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4035  TRA  4.5885  TC3-2.6913 
ROE  ,3601  RRA  .2897  RC3  -.0707 
FOE  -.2152  FRA  J .4266  FC3  -.3731 
BOE  .5408  BRA  4.5976  8C3  2,6922 

LAUNCH  OATE  FEB  16  1969 

HELIOCENTRIC  CONK 
RL  147.81  LAL  .00  LOL  147.15 

RP  107.73  LAP  .29  LOP  81.36 

RC  194.480  GL  -1.35  GP  -11.86 

planetocentric  conic 

C3  37.769  VHL  6.146  DLA  21 .54 


8 43 
2 27 


MID-COURSE  EXECUTION  ACCURACY 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2560.6 

-27.72 

99.40 

3507.8 

-6.68 

160.16 

2237.4 

-29.63 

75  .09 

3306.3 

-4.99 

144  .43 

I905\6 

-34 .18 

50.66 

3210.9 

-1.13 

134 .79 

ORBIT  DETERMINATION  ACCURACY 


BAU 

1.2168 

SGT  5836.4  SCR  492.3  SG3 

143.3 

ST 

1458.8 

SR 

381  .2 

S5 

425.9 

FAU 

.01601 

RRT  .5948  REF  .5729  RTF 

.9545 

CRT 

.0834 

CRS 

.1243 

CST 

-.9777 

BSP 

19134 

SGfl  5857.2  R23  .0031  E13 

.9545 

LSA 

1517,5 

MSA 

389.6 

SSA 

J4 .6 

FSP 

-49J 

SGI  5843.8  SG2  395.2  THA 

2.89 

ELI 

1459.1 

EL2 

379.8 

alf 

1 .34 

FLIGHT  TIME  202.00 

ARRIVAL  cate 

SEP 

6 1969 

DISTANCE  582.956 

i VL 

26.257 

gal 

9.40  AZL  90.11  HCA  290.98 

SMA  119.96 

ECC 

.28133 

INC 

.1093 

VJ 

30 . 1 4 4 

. VP 

36.835 

GAP 

15.29  A IP  90.04  TAL  153.91 

TAP  84.09 

RCA 

06.21 

APO 

153.7] 

V2 

35.166 

1 7AL 

47.10 

ZAP 

167.76  ETS  281 .71  ZAE  130.15 

ETE  190.31 

ZAC 

374,23 

ETC 

161 .45 

CLP 

-170.26 

ral 

100.90 

RAO 

6568.3  VEL  12.443  PTH  2.25 

VHP  10.133 

OPA 

13.25 

RAP 

80.62 

ECC 

1 .5508 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-j 

26.89 

106.14  U0.19  80. 76 

5 52  1 

2534.0 

•27.89 

97.61 

'.22 

171.53  330.97  61.68 

24  50  26 

3591.9 

-4.01 

164 .09 

-J 

28.93 

83.24  340.54  82.13 

7 24  44 

2218.9 

- 

29.72 

74.52 

1 .58 

155.18  329.97  60.15 

1 55  35 

3383.1 

-2.40 

140 .66 

33.92 

59.53  341.17  85.51 

9 1 50 

1898,3 

- 

34.17 

50.29 

5.85 

144.44  327.31  56.26 

2 27  51 

3276.4 

I .38 

130.2J 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU 

1.2046 

SGT  5837.5  SGR  480.0  SG3  138.6 

ST 

1532.4 

SR 

368.6 

SS 

443.2 

FAU 

.01442 

RET  .5858  ERF  .5646  RTF 

.9569 

CRT 

-.0083 

CRS 

.1779 

CST 

-.9049 

BSP 

19200 

SG0  5857.2  R23  .0020  El 3 

.9569 

LSA 

1593.5 

MSA 

375.6 

SSA 

13.9 

FSP 

-475 

SGI  5844.3  SG2  388.6  THA 

2.77 

ELI 

1532.4 

El2 

368.6 

alf 

179.00 

FLIGHT  TIME  204.00 

ARRIVAL 

U J 
»- 

o 

SEP 

0 1969 

01 STANCE  587.885 

VL 

26.220 

GAL 

10.31  A 71  90.32  HCA  294.21 

SMA  119.75 

ECC 

.29169 

INC 

.3217 

VJ 

30.144 

VP 

36.818 

GAP 

15.99  A7P  90.13  TAL  152.40 

TAP  86.69 

RCA 

84.79 

APO 

1 54 . 70 

V2 

35.177 

ZAL 

4 5.03 

ZAP 

168.11  ETS  277.51  ZAE  130.11 

ETE  190.09 

ZAC 

176.09 

ETC 

145.93 

CLP- 

179.16 

RAL 

103.06 

RAO 

6568.5  VEL  12.615  PTH  2.29 

VHP  10. 551 

DPA 

11.77 

RAP 

82.09 

ECC 

1 .6216 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

5 21  49 

3117.01 

-27,00 

104,07 

344.38 

81.37 

6 13  46 

2517.0 

'27.99 

90.00 

23  35  44 

4270.76 

2.32 

175.93 

334,40 

61.77 

24  46  55 

3670.8 

-I  .47 

100.00 

6 58  4 

2806,66 

-29.04 

82.35 

344.69 

82.58 

7 44  51 

2206.7 

'29,76 

100.00 

0 46  6 

4056.34 

4.06 

159.21 

333.52 

60.36 

1 53  42 

3456.3 

.08 

110.00 

8 37  34 

2495.38 

-33.94 

59.30 

345,28 

85.64 

9 19  10 

1895.4 

-34.17 

110.00 

1 23  6 

3940.39 

8.26 

147.83 

330.94 

56.71 

2 28  46 

3340.4 

3.02 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5811  TRA  5.0311  TC3-2.3470  BAU  1.1854 

RDE  .3690  RRA  .3066  RC3  -.0587  FAU  .01281 

FOE  -.2515  FRA  1 .4878  FC3  -.2936  BSP  19150 

BOE  .6883  BRA  5.0404  0C3  2.3477  FSP  -457 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5834.8  SCR 
RRT  .5769  REF 
SOB  5853.4  R23 
SCI  5841.0  SG2 


J 2 LONG 
96.32 
1 69 . 30 
73.62 
152.68 
50.06 
141  .56 


ORBIT  DETERMINATION  ACCURACY 


466.9 

SG3 

134.1 

ST 

1609.2 

SR 

356.2 

SS 

460.5 

.5571 

RTF 

.9593 

CRT 

'.0815 

CRS 

.2189 

CST 

-.9899 

.0015 

R13 

.9594 

LSA 

1673,0 

MSA 

359.9 

SSA 

13.3 

381,0 

THA 

2.65 

ELI 

1609.5 

EL2 

354.9 

ALF 

1 70 . 9 1 

1766 


J PL  TM  33-99 


EARTH_ VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  cate  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147. 81  LAL  .00  LOL  147.15 

RP  107.70  LAP  .48  LOP  84.58 

RC  196. 245  CL  -2.14  CP  -11.63 

planetocentric  CONIC 
C3  42.829  VHL  6.544  CLA  20. 57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 41  35  3105 . 72 

90.00  2 3 31  51  4345.53 

100.00  7 16  21  2799.82 

1 00.00  0 43  36  4126.67 

110.00  8 53  28  2496.27 

110.00  1 23  4 4 002.98 

DIFFERENTIAL  CORRECTIONS 
TCE  -.7711  TRA  5.4974  TC3-2.0315 

ROE  .3783  RRA  .3224  RC3  -.0481 

FOE  -.2882  FRA  1.5504  FC3  -.2284 

BOE  .8589  BRA  5.5068  BC3  2.0320 


FLIGHT  TIME  206.00 
DISTANCE  592.663 

Vl  26.184  GAL  11.29  A7L  90.55  HCA  297.43  SMA  119.54 

VP  36.802  CAP  16.76  A7P  90.25  TAL  151.11  TAP  86.54 

7AL  43.12  7AP  168.37  ETS  272.97  7AE  130.04  ETE  189.88 


RAL  105.05 
INJ  LAT 

-27.19 

4.72 

-29.10 

6.41 

-33.93 

10.58 

BAU  1.1635 
FAU  .01130 
BSP  19226 
FSP  -443 


LAUNCH  DATE  FEB  16  3969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  107.67  LAP  .67  LOP  87.81 

RC  197.986  CL  -2.86  CP  -11.41 

planetocentric  conic 
C3  48.800  VHL  6.986 

LNCH  A7MTH  LNCH  TIME 
90.00  5 59  20 

90.00  23  28  41 

100.00  7 33  5 

300.00  0 41  34 

110.00  980 

11 0.00  1 23  8 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9698  TRA  5.9958  TC3-1 .7387 
ROE  .3883  RRA  .3369  RC3  -.0384 
FOE  -.3236  FRA  1.6170  FC3  -.1737 
BOE  1.0447  BRA  6.0052  BC3  1.7392 


RAD  6568.6  VEL  12.814  PTH  2.33  VHP  1 1 .009 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
348.47  81  ,76  6 33  20 

338.01  62.05  24  44  3 7 

348.77  82.84  836 

337.08  60.74  1 52  23 

349.34  85.60  9 35  4 

334.56  57.30  2 29  47 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5826.9  SGR  452.2  SG3  129.7 

RRF  .5667  RRF  .5482  RTF  .9621 

SOB  5844.4  R23  .0009  R13  .9621 

SCI  5832.6  S02  372.2  THA  2.53 

FLIGHT  TIME  208.00 


104.06 
180.11 
81  .85 
163.10 
59.37 
151 .20 


ARRIVAL  CATE  SEP  10  1 969 


ECC  .30351  INC  .5449  VI  30.144 

RCA  83.26  APO  155.82  V2  35.187 

ZAC  177.26  ETC  111.81  CLP  179-91 

OPA  12.23  RAP  85.16  ECC  1-7049 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2505.7  -28 .05  95-50 

3745.5  .94  -173-47 

2199.8  -29.79  73.11 

352677  2.47  156.54 

1896.3  -34.17  50.13 

3403.0  6.19  144.85 

ORBIT  DETERMINATION  ACCURACY 
ST  1685.4  SR  343.3  SS  478.3 

CRT  -.1451  CRS  .2560  CST  -.9932 

LSA  1752.0  MSA  343.1  SSA  12.7 

ELI  16 867?  EL2  339-5  AlF  J78.24 

ARRIVAL  CATE  SEP  12  1969 


OISTANCE  597.253 

Vl  26.148  GAL  12.36  A7L  90.78  HCA  300.66  SMA  119.34 

VP  36.786  GAP  17.60  A 7P  90.40  TAL  149.79  TAP  90.46 

7AL  4J.35  ZAP  168.54  ETS  268.14  7AE  129.94  ETE  189.67 

PTH  2.38  VHP  1 1 .513 

INJ  A7WTH  INJ  TIME 


DLA  19.66 

RAL  106.87 

RAO  6568.8 

VEL  13.045 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3099.87 

-27.24 

103.64 

352.48 

4416.91 

6.98 

184.14 

341  .54 

2797.61 

-29.12 

81  .69 

352.77 

4194.40 

0.65 

166.89 

340.64 

2500.65 

-33.91 

59.71 

353.34 

4064 .12 

12.81 

154.53 

338.16 

ECC  .31635  INC  -7816  Vl  30-344 
RCA  81 .59  APO  157.10  V2  35.196 
7AC  176.88  ETC  67.73  ClP  178.96 

OPA  12.64  RAP  87.43  ECC  1 .8033 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


BAU  1.1347 
FAU  .00979 
BSP  19235 
FSP  -430 


SGT  5814.0  SGR 
RRT  .5554  RRF 
SG8  5830.4  R23 
SGI  5819.1  SG2 


81.97 
62.49 
82.92 
61.27 
85.40 
58.03 
I ACOJRA 
436.3  SG3 
.5387  RTF 
. 0008  R13 
362.5  THA 


6 51  0 

24  42  18 

8 19  42 

1 51  28 

9 49  40 

2 30  52 

y 

125.6 

.9650 

.9650 

2.40 


2499.9  -28.07  95.07 

3816.9  3.24  177.46 

2197.6  -29.79  72.95 

3594.4  4.75  160.27 

1900.7  -34.1  7 50.48 

3464.  f 8.4  9 U8.09 

ORBIT  DETERMINATION  ACCURACY 
ST  1758.5  SR  330.4  SS  496.4 

CRT  -.1985  CRS  .2871  CST  -.99 55 

LSA  1827.9  MSA  326.1  SSA  12.3 

ELI  1759.7  £l2  323.6  AlF  177.79 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


18.80 
L-l  TIME 
3098.66 
4485.27 
2799.45 
4259.72 
2508 . 1 5 
4123.78 


LAUNCH  CATE  FEB  16  3 969 

HELIOCENTRIC  CON  I C 
RL  147.81  LAL  .00  LOL  147.35 
RP  107.64  LAP  .86  LOP  91 .05 
RC  199.701  CL  -3,52  GP  -11.22 
planetocentric  conic 
C3  55.873  VHL  7.475  CLA 
LNCH  TIME 

6 15  20 

23  26  1 

7 48  7 

0 39  51 
9 21  14 

1 23  14 

differential  CORRECTIONS 
TOE-1.1752  TRA  6.5331  TC3-1 .4692 

RCE  -3991  RRA  .3496  RC3  -.0297 

FOE  -.3584  FRA  1 .6885  FC3  -.1283 

BOE  1.2 412  BRA  6.5424  BC3  1.4695 

LAUNCH  DATE  FEB  36  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 
RP  107.62  LAP  1.04  LOP  94.28 
RC  201.391  CL  -4.12  CP  -11.03 
PLANETOCENTRIC  CONIC 
C3  64.289  VHL  8.018  OLA  18.01 

LNCH  A7MTH  LNCH  TIME 
90.00  6 29  43 

90.00  23  23  44 

100.00  8 1 42 

100.00  0 38  21 

110.00  9 33  14 

110.00  1 23  18 

DIFFERENTIAL  CORRECTIONS 
TDE-I.3914  TRA  7.1104  TC3-1 .2225 

ROE  .4109  RRA  .3602  RC3  -.0221 

FOE  -.3927  FRA  1.7658  FC3  -.0907 

BOE  1.4508  BRA  7.1195  BC3  1.2227 


flight  time  210.00 
DISTANCE  60 J .622 

VL  26.113  CAL  13.51  A7L  91.04  HCA  303.89  SMA  119.15 
VP  36.769  CAP  18.52  A7P  90.58  TAL  148.55  TAP  92.44 
7AL  39.72  7AP  168.60  ETS  263.06  7AE  129.81  ETE  189.47 


ARRIVAL  CATE  SEP  U 1969 


ECC  .33056  INC  1 .0350  VI  30.144 
RCA  79.76  APO  158.53  V2  35.205 
7AC  175.34  ETC  43.96  ClP  177.97 


RAL  308.55 
INJ  LAT 
-27.26 
9.11 
-29.10 
10.76 
-33.87 
14.93 

BAU  1.0977 
FAU  .00828 
BSP  J 9270 
FSP  -416 


RAO  6569.0  VEL  13.313  PTH  2.43  VHP  12.070 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
103.56  356.40  82.01 

188.03  345.05  63.07 

81.82  356.68  82.85 

170.58  344.18  61.94 

60.29  357.27  85.06 

157.85  341.75  58.89 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5798.3  SGR  419.2  SG3  121.6 
RRT  .5429  RRE  *5280  RTF  .9681 
SG6  5813.4  R23  .0005  RJ 3 .9681 

SGI  5802.8  SG2  351.8  THA  2.26 

FLIGHT  time  212.00 


7 6 59 
24  40  46 

8 34  47 
50  50 

3 2 
31  57 


1 

10 

2 


OPA  12.99  RAP 
PO  CST  TIM  INJ 

2498.7 

3885.3 

2199.4 

3659.7 

1908.1 

3523.8 
ORBIT  DETERMINA 
ST  1826.0  SR 
CRT  -.2427  CRS 
LSA  1898.5  MSA 
ELI  1827.7  El2 


89.68  ECC  I .9195 
2 LAT  INJ  2 LONG 


28.08 

5.43 

29.79 

6.93 

34.18 

10.70 


94 .99 
181  .29 
73  .09 
163.89 
5J  .06 
151 .30 


TION  ACCURACY 

317.5  SS  514.8 
.31 39  CST  -.9970 

309.5  SSA  11.5 
307.7  ALF  177.51 


OISTANCE  605.721 

VL  26.080  GAL  14.77  A7L  91.31  HCA  307.12  SMA  118.96 

VP  36.753  GAP  19.54  A7P  90.79  TAL  147.38  TAP  94.50 

7AL  38.25  ZAP  168.56  ETS  257.79  7AE  129.63  ETE  189.27 

RAl  110.06  RAO  6569.2  V£L  13.625  PTH  2.49  VHP  12.688 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  SEP  16  1969 


ECC  . 34635  INC  1.3084  Vl  3 Cl. 144 

RCA  77.76  APO  160.16  V2  35.213 
7AC  173.45  ETC  33.09  ClP  176.95 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3101  .44 

-2T.2  3 

103.75 

4550.00 

11.11 

191 .81 

2604 . 79 

-29.06 

02.21 

4322-68 

12.76 

174.20 

2518.40 

-33.80 

61  .09 

4181  .84 

16.95 

161 .14 

.22 
348.53 
.50 
347.68 
M2 
345.31 


81 .91 
63.79 
82.65 
62.74 
84.60 
59.86 


BAU  1.0509 
FAU  .00674 
BSP  1 9270 
FSP  -403 


SGT  5777.2  SGR  400.9  SG3 
RRT  .5282  RRF  .5155  RTF 
SGB  5791.1  R23  .0008  R13 

SGI  5781.1  SG2  340.1  THA 


7 21  24 
24  39  35 

8 48  27 

1 50  24 
10  15  13 

2 33  0 

Y 

117.8 

.9712 

.9712 

2.11 


DPA  13.29  RAP 
PC  CST  TIM  INJ 
2501  .4 

3950.8 

2204.8 
3722.7 
1918.4 
3581  .8 

ORBIT  DETERMINA 
ST  1887.0  SR 
CRT  -.2813  CRS 
LSA  1962. 8 MSA 
ELI  1889.0  El2 


91.90  ECC  2.0580 
2 lAT  INJ  2 LONG 
28.07  95.19 

7.50  185.00 

29.77  73.48 

9.00  167.4 2 

34.18  51.86 

12.81  154.47 


TION  ACCURACY 
304 .6  SS  533.9 
.3375  CST  - . 9980 
293.2  SSA  1 1 .0 
292.0  AlF  177.34 


1767 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968  69  » 


LAUNCH  CATC  FEB  J6  i969 

HELIOCENTRIC  conic 
Rl  147.81  LAL  .00  LOt  147.J5 

RP  107.59  LAP  5 .22  LOP 

R C 2P3.056  CL  -4.67  GP 

planetocentric  contc 

C3  74.358  VHL  8.623  CLA 


97.52 

-10.86 


VL  26.047 
VP  36.738 
7 Al  36.92 


CAL 

GAP 


flight  time  214.00 

DISTANCE  609.487 


20.68  A7P 


17.27  PAL  111 .42  RAO  6569.4 


LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 42  35 

3307.64 

-27.17 

104.20 

3.93 

90.00 

23  21  43 

4613.58 

12.97 

195.48 

351 .96 

100.00 

8 13  54 

2813.19 

-28.98 

82.83 

4.20 

100.00 

0 37  1 

4383.26 

14.62 

177.73 

353  .33 

110.00 

9 44  4 

2531 .07 

-33.7 2 

62.06 

4.87 

110.00 

1 23  20 

4238.14 

18.84 

164.41 

348.82 

differential  corrections 
TOE -I. 6 158  TRA  7.7382  TC3  -.9966  0AU  .9908 

ROE  .4238  RRA  .3679  RC3  -.0154  FAU  .00510 

FOE  -.4264  FRA  1.8511  FC3  -.0593  6SP  19184 

6CE  1 .6704  QRA  7.7470  6C3  .9967  FSP  -389 

LAUNCH  DATE  FEB  1 6 1 969 


HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LOL  147.15 

RP  107.57  LAP  1.40  LOP  100.75 

RC  204.697  GL  -5.16  GP  -10.70 

PLANE TOCENTRJC  CONIC 
C3  86.483  VHL  9.300  CLA  16.59  RAl  112.63 


VL  26.016 
VP  36 . 722 
7AU  35.75 


GAL 

GAP 


LNCH  A7NTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 54 

1 

3116.77 

-27.08 

104.85 

90.00 

23  19 

52 

4673.53 

14.69 

199.04 

100.00 

8 24 

45 

2824 .21 

-28.66 

83.63 

100.00 

0 35 

46 

444J  .33 

16.34 

161 .16 

13 0.00 

9 53 

44 

2545.81 

-33.61 

63.20 

no. oo 

1 23 

17 

4292.49 

20.60 

167.64 

DIFFERENTIAL  corrections 
TDE-1.8566  TRA  8.4153  TC3  -.7942 
RCE  .4377  RRA  .3717  RC3  -.0098 
FDE  -.4618  FRA  1.943/  FC3  -.0341 
BDE  1.9075  BRA  8.4235  BC3  .7943 


LAUNCH  CATE  FEB  16  1969 

heliocentric  CONIC 
RL  147.81  LAL  .00  LOt  147.15 

RP  107.55  LAP  1.57  LOP  103.99 

RC  206.313  GL  -5.61  GP  -10.55 

planetocentric  CONIC 

C3  101.189  VHL  10.059  CLA  15.98 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  744  3128.42 

90.00  23  18  9 4730.52 

100.00  8 34  17  2837.47 

100.00  0 34  33  4496.69 

110.00  ID  2 13  2562.31 

110.00  1 23  5 4344.62 

DIFFERENTIAL  CORRECTIONS 
TOE -2 .1118  TRA  9.1531  TC3  -.6120 
ROE  .4532  RRA  .3707  RC3  -.0052 

FOE  -.4982  FRA  2.0466  FC3  -.0135 

SOE  2.1599  BRA  9.1606  BC3  .6121 

LAUNCH  CATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.81  LAL  .00  LCL  147.15 

RP  107.53  LAP  1.74  LOP  107.23 

RC  207.904  GL  -6.02  GP  -10. 4J 

planetocentric  conic 


BAU  .9183 
FAU  -00341 
BSP  19173 
FSP  -377 


VL  25.986 
VP  36.707 
2Al  34.73 

RAl  113.67 
INJ  LAT 
-26.96 
16.27 
-28.75 
17.93 
-33.47 
22.23 

BAU  .8280 
FAU  .00157 
BSP  19152 
FSP  -366 


VEL  13.990  PTH  2.55 
INJ  A7MTH 
81  .70 
64  .61 
82.34 
63.63 
84.02 
60.94 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  5753.0  SGR 
RRT  .5111  RRF 
SGB  5765.6  R23 
SGI  5756.3  SG2 

FLIGHT  TINE  216.00 

DISTANCE  612.839 
17.67  AZL  9 
21.95  A7P  9 


INJ  RT  ASC 
7.47 
355.31 
7.77 
354.51 
8.49 
352.26 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5723.5  SGR  360.8  SG3  J10.9 

RRT  .4897  RRE  .4818  RTF  .9776 

SGB  5734.8  R23  .0018  R13  .9776 

SGI  5726.2  SG2  314.4  THA  I .77 


arrival 

CATE 

SEP 

18 

1 969 

SMA 

118.78 

ECC 

: .36397 

INC 

1 .6063 

VJ 

30 

.14  4 

TAP 

96.67 

RCA 

i 75 

. 55 

APO 

162.01 

V2 

35 

.221 

ETE 

189. OC 

ZAC 

: i7i 

.47 

ETC 

27.33 

CLP 

175.88 

VHP 

13, 

.379 

DPA 

13 

.53 

RAP 

94  .08 

ECC 

2.; 

?237 

INJ  TIME 

PC 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 i 

LONG 

7 

34 

23 

2507 

.6 

- 

28.04 

95 

.64 

24 

38 

36 

401  3 

.6 

9.44 

100 

.58 

9 

0 

47 

2213 

.2 

- 

29.74 

74 

.10 

I 

50 

4 

378  3 

.3 

10.96 

170 

.85 

10 

26 

15 

1931 

.1 

- 

34.18 

52 

.85 

2 

33 

58 

3638 

.1 

14.82 

157 

.60 

381.5 

SG3 

114.3 

ST 

1940.2 

SR 

291  .9 

.5008 

RTF 

.9744 

CRT 

-.3147 

CRS 

.3582 

.0013 

R13 

.9744 

LSA 

2019.7 

MSA 

2 77.5 

327.7 

THA 

1 .95 

ELI 

1942.4 

El2 

276.7 

ORBIT  DETERMINATION  ACCURACY 

553.9 
- .9987 
10.4 


ARRIVAL  CATE  SEP  20  1969 


MCA 

313.59 

SMA 

118.60 

ECC  .30368 

INC 

1 .934  4 

VI 

30. 144 

TAL 

145.37 

TAP 

98.96 

RCA  73.10 

APO 

164  . 1 J 

V2 

35 .228 

7AC 

129.11 

ETE 

188.85 

7 AC  169.40 

ETC 

23.85 

CLP 

1 74  . 76 

PTH 

2.62 

VHP 

14.153 

DPA  13. 74 

RAP 

96.22 

ECC 

2.4233 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

01 .38 

7 

45  58 

2516.0 

-27.99 

96.30 

65.52 

24 

37  46 

4073.5 

J J .26 

192.0  4 

61  .93 

9 

11  49 

2224.2 

29.69 

74  .92 

64  .62 

1 

49  47 

384]  .3 

12.79 

174 . 19 

83.36 

10 

36  9 

1945.8 

- 

34.16 

54  .00 

62.10 

2 

34  49 

3692 .5 

16.7i 

3 60.68 

ORBIT  DETERMINATION  ACCURACY 
ST  1986.1  SR  279.1  5S  575.5 

CRT  -.3466  CRS  .3796  CST  -.9992 

LSA  2070.0  MSA  261  .9  SSA  9.9 


GAL 

GAP 


FLIGHT  TIME  218.00 
CISTANCE  615.673 

19.37  A7L  92.30  MCA  316.82  SMA  118.44  ECC 
23.39  A7P  91.68  TAl  144.57  TAP  101.39  RCA 


7AP  167.66  ETS  24J.58  7AE  128.74  ETE  188.64  7AC  167.55  ETC 


RAC  6570.0  VEL  14,917  PTH  2.69  VHP  15.027  CPA 
INJ  LONG  INJ  RT  ASC  INJ  A7MTW  INJ  TIME 
105.68  10.87  80.98  7 56“T2 

202.48  358.55  66.50  24  36  59 

84-59  11.18  81 .44  9 21  34 

184.53  357.78  65.67  J 49  29 

64 .47  J 1 .95  82.62  10  44  56 

170.81  355.60  63.34  2 35  30 

MID-COURSE  EXECUTION  ACCURACY 
SGT  56&9 , 5 SGR  339.1  SG3  107.6 

RRT  .4630  RRF  .4577  RTF  .9807 

SGB  5699.6  R23  .0026  RJ 3 .9807 

SGI  5691.7  SG2  300.4  THA  1.59 

FLIGHT  TIME  220.00 


PO^ST  TIM 

2528.4 
41  30 . 5 

2237.5 
3896.7 
1962.3 
3744  .6 


EL2 

261  .4 

ALF 

1 77 

'.1C 

?J  VAL 

. CATE 

SEP 

22 

1 969 

INC 

2 . 3000 

VJ 

30. 

! 4 4 

APO 

166.51 

V2 

35  . 

235 

ETC 

21  .58 

CLP 

173 

.56 

RAP 

98.29 

ECC 

2.6653 

INJ 

2 LAT 

INJ 

2 LONG 

- 

27.93 

97. 

1 5 

12.95 

1 

95  . 

38 

- 

29.63 

75. 

90 

U .49 
-34  . J 3 
18.47 


1 77.4  2 
55 .29 
163.69 


CR6IT  DETERMINATION  ACCURACY 


ST  2023.6  SR 
CRT  -.3772  CRS 
LSA  21 12.7  MSA 
ELI  2026.1  El2 


266.4  ss 
.4010  CST 
246.7  SSA 

246.5  ALF 


599.0 
-.9995 
9.3 
177. jj 


ARRIVAL  CATE  SEP  24  1969 


VL  25.957 
VP  36.693 
7At  33.89 


DISTANCE  617.853 

GAL  21.26  A7L  92.73  MCA  320.05  SMA  1 18.29  ECC  .43081  INC  2.7J24  VI  30.144 

GAP  25.02  A7P  92.08  TAL  143.94  TAP  103.99  RCA  67.33  APO  169.24  V2  35.240 

7AP  167.06  ETS  236.29  ZAE  128.29  ETE  188.41  ZAC  165,65  ETC  20.01  ClP  172.28 


C3  119.171 

VHl  10.917 

OLA  15.42 

RAL  114.54 

RAO  6570.1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 12  42 

3142.19 

-26.81 

106.66 

90.00 

23  16  28 

4784.30 

17.70 

205.78 

100.00 

0 42  29 

2852.63 

-28.59 

85.69 

100.00 

0 33  17 

4549.09 

19.37 

187.75 

110.00 

JO  9 32 

2580.26 

-33.31 

65.85 

110.00 

1 22  44 

4394.22 

23.7] 

173.90 

differential  corrections 

TDE-2.38J8  TRA  9.9612  TC3  -.4485 
ROE  .4707  RRA  .3634  RC3  -.0017 
FOE  -.5361  FRA  2.1637  FC3  .0036 
BDE  2.4279  BRA  9.9678  BC3  .4485 


BAU  .7346 
FAU-. 00049 
BSP  19094 
FSP  -355 


VEL  15.508  PTH  2.77  VHP  16.019  DPA 
INJ  RT  ASC 
14.07 
1 .65 
14.40 
.91 
15.24 
358.80 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5651 .2  SGR 
RRT  .4292  RRF 
SGB  5660.0  R23 
SGI  5652.8  SG2 


14.02  RAP  100.28  ECC  2.9613 


INJ  azmth 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

80.51 

8 5 4 

2542.2 

'27.04 

98 .15 

67.53 

24  36  32 

4104.3 

14.50 

198.57 

80.88 

9 30  2 

2252.6 

-29.55 

77.02 

66.77 

1 49  6 

3949.1 

16.06 

180-52 

81  .82 

10  52  32 

1980. 3 

-34 .08 

56.69 

64.63 

2 35  58 

3794.2 

20.10 

J 66 . 62 

ORBIT  DETERMJNA TION  ACCURACY 

624.9 
.9997 
8.8 


316.5 

SG3 

104.6 

ST 

2052.1 

SR 

254.1 

SS 

.4263 

RTF 

.9837 

CRT 

-.4071 

CRS 

.4233 

CST 

■ 0034 

R13 

.9837 

LSA 

2147.6 

MSA 

231  .9 

SSA 

285.8 

THA 

1.38 

ELI 

2054.7 

El2 

231  .8 

alf 

1768 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


launch  cate  FE6  17  1969 


flight  time  70.00 


ARRIVAL  CATE  APR  26  1969 


HELIOCENTRIC  conic 
RL  147. 84  LAL  .00  LOL  140.16 

RP  10H.3I  LAP  1.53  LOP  229.69 

RC  50.327  GL  7.78  GP  14.12 

PLANETOCENTRIC  CONIC 
C3  27.724  VHL  5.265  DLA  12.20  RAl 


CISTANCE  103.940 

VL  26.679  GAL  -7 .20  A7L  00.46  MCA  01.53  5MA  122-47  ECC  .24Q71  INC  1.5440  VI  30 . 1 3 7 

VP  36.972  GAP  -12.27  A7P  09.77  TAL  204.10  TAP  205.71  RCA  92.99  APO  151 .95  V2  34.907 

7Al  134.66  7AP  16.00  ETS  301  .60  7AE  140.23  ETE  13.72  7 AC  120.57  ETC  151.22  ClP  -7.62 


0.03  RAO  6560.1 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

90.00 

0 34  55 

2605.46 

-27.53 

73.51 

240.28 

90.00 

1 5 43  4 

4546.70 

10.99 

191 .50 

233.70 

100.00 

2 2 33 

2402.04 

-28.86 

52.53 

240.08 

100.00 

16  50  7 

4304.63 

12.19 

173.15 

233.16 

110.00 

3 24  59 

2344.00 

-32.42 

32.22 

239.37 

1 10.00 

17  52  10 

4135.35 

15.34 

150.50 

231.35 

VEL  12.211  PTH  2.19  VHP  0.420 
INJ  AZMTH  IN J TIME 
96.92 
63.74 
98.14 
62.49 
JOJ .49 
59.07 


1 19  40 
16  50  50 

2 42  36 
9 51 

0 44 

1 5 


10 

4 

19 


DIFFERENTIAL  CORRECTIONS 
TCE  -.2223  TRA  -.3305  TC3  .4077 

ROE  -.3465  RRA  . 1 720  RC3  .1426 

FOE  -.0104  FRA  -.1651  FC3-1.1734 

BCE  .4116  BRA  .3797  BC3  .5001 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  100.36  LAP  1.36  LOP  232.00 

RC  51 .001  GL  7.09  GP  15.04 

pla^tocentric  conic 


BAU  .1003 
FAU  .03750 
BSP  1949 
F SP  -271 


M 10- COURSE  EXEC 
SGT  601.5  SO* 
.3142  RRF 
015.9  R23 
704.1  S02 


RRT 

SOB 

SCI 


440.7  SG3  107.9 
-.3061  RTF  -.6600 
-.0606  R13  -.6043 
412.3  THA  10.07 


DPA  26.79  RAP 
PC  CST  TIM  INJ 

2005.5 

3946.0 

1002.0 

3704.6 
1544.9 
3535.3 

ORBIT  CETERMINA 
ST  267.4  SR 
CRT  .0309  CRS 
LSA  440.4  MSA 

Eli  440.3  El2 


34  .75  ECC  I .4563 
2 LAT  INJ  2 LONG 
26.20  65.07 

7.37  104.77 

27.44  44.01 

0.41  166.40 

30.49  23.53 

11.12  151.93 


TION  ACCURACY 
301 .4  SS  49.0 
.0362  CST  -.4661 
1 32 . 3 SSA  29.1 
126.6  AlF  56.70 


FLIGHT  TIME  72.00 


C3  26.347 

VHL  5.133 

OLA  10.99 

RAL  7.50 

RAO  6560.1 

VEL  12.154 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

0 40  41 

2629.60 

-27.00 

69.51 

237.49 

90.00 

15  27  10 

4577.32 

11  .90 

193.36 

231 .74 

100.00 

2 7 32 

2349.49 

-20.29 

40.66 

237.25 

100.00 

16  43  0 

4332.66 

13.07 

174.77 

231.14 

110.00 

3 26  16 

2096.06 

-31.71 

28.66 

236.42 

110.00 

17  38  53 

4150.05 

16.13 

159.70 

229.40 

differential  corrections 

TOE  -.2094  TRA  -.3193  TC3  .5339  BAU  .1961 
ROE  -.3335  RRA  .1700  RC3  .1771  FAU  .04105 
FOE  -.0445  FRA  -.2103  FC3-1 .3407  BSP  2037 
BOE  .3930  BRA  .3656  BC3  .5625  FSP  -31 J 


OISTANCE  190.714 

VL  26.070  GAL  -7.10  AJL  00.64  HCA  04.72  SMA  123.64 

VP  37.097  GAP  -11.34  A7P  09.07  TAL  205.59  TAP  290.31 

7Al  136.30  ZAP  10.05  ETS  307.40  ZAE  147.17  £TE  15.55 

PTH  2.10  VHP  7.916 

INJ  A7MTH  INJ  TIME 
90.07  1 24  30 

64.12  16  43  35 

100.09  2 46  42 

62.67  17  55  20 

103.49  4 3 13 

59.44  10  40  ll 

MID-COURSE  EXECUTION  ACCURACY 
SGT  697.0  SGR  461.1  SG3  121.5 
RRT  .3510  RRF  -.4345  RTF  -.6732 
SGB  036.4  R23  -.0715  R13  -.7019 
SGI  726.4  SG2  414.7  THA  19.77 


ARRIVAL 

CATE 

APR 

30 

1969 

ECC 

.23097 

INC 

1 .3616 

VI 

30 

.137 

RCA 

95 

.00 

APO 

152.19 

V2 

34 

.974 

ZAC 

120 

.65 

ETC 

150.17 

ClP 

-10. 11 

OPA 

27 

.90 

RAP 

35  .06 

ECC 

1 .< 

4336 

PO 

CST  ' 

TIM 

INJ 

1 2 LAT 

INJ 

2 i 

LONG 

2029 

.6 

- 

25.50 

61 

.16 

3977 

,3 

0.32 

1H6 

.50 

1749 

.5 

- 

26.60 

40 

.27 

3732 

.7 

9.33 

167 

.90 

1496 

.9 

- 

29.53 

20 

.13 

3550 

.1 

11.95 

153 

.16 

ORBIT  CETERMINA 
ST  250.4  SR 
CRT  .0257  CRS 
LSA  441 .2  MSA 
ELI  439.9  EL2 


TION  ACCURACY 
377.3  SS  66.1 
-.3014  CST  -.7504 
133.6  SSA  31  .3 
125.0  ALF  57.57 


LAUNCH  DATE  FEB  1 7 3 969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LCH_  U0.J6 

RP  100.40  LAP  1.10  LOP  236.07 

RC  53.536  GL  6.32  GP  16.05 

PLANETOCENTRIC  CONIC 
C3  25.205  VHL  5.020  ClA  9.67 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  74.00 
OISTANCE  197.460 

VL  27.041  GAL  -7.17  A7L  68.82  HCA  07.91  SMA  124.71 

VP  37.209  GAP  -10.45  A7P  09.96  TAL  206.90  TAP  294.09 

7AL  130.02  ZAP  20.37  ETS  312.12  7A£  146.29  ETE  17.54 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


0 46  51 

15  12  0 

2 12  50 

16  20  35 

3 32  2 

17  26  0 


2575.10 

4609.04 

2297.40 

4362.77 

2050.06 

4J02.95 


RAL  6.44 
INJ  LAT 
-26.37 
12.66 
-27.61 
13.99 
-30.91 
16.90 


RAO  6560.0  VEL  12.107  PTH  2.17  VHP  7.445 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  MAV  2 1969 


ECC  .22230  INC  1.1011  vi  30.137 
RCA  96.97  APO  152.44  V2  34.961 
7AC  120.50  ETC  149.11  ClP  -12.71 

OPA  29.06  RAP  35.23  ECC  1.4140 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


65.65 
195.26 
44.95 
176.53 
25.24 
161 .21 


234.95 

229.94 

234.67 

229.37 

233.75 

227.69 


100.70 
64.55 
101 .94 
63.31 
105.37 
59.00 


1 29  47 

16  20  49 

2 51  15 

17  41  17 

4 6 12 

10  35  43 


1975.2 

4009.0 
1697,5 

3762.0 

1450.1 
3503.0 


-24.63 

9.33 

-25.69 

10.30 

-20.50 

12.05 


57.42 
108.36 
36.60 
169.60 
16.80 
154 .53 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.1950 

TRA 

-.3010 

TC3 

.5759 

BAU 

.2074 

SGT 

ROE 

-.3200 

RRA 

.1052 

RC3 

.2160 

FAU 

.04492 

RRT 

FOE 

-.0056 

FRA 

-.2604 

FC3-1 

.5427 

BSP 

2119 

SGB 

BOE 

.3751 

BRA 

.3541 

BC3 

.6153 

FSP 

-356 

SGI 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  1 ft* . 1 6 

RP  100.43  LAP  1,00  LOP  239,26 

RC  55.202  GL  5.50  GP  17,10 

PLANETOCENTRIC  CONIC 


VL  27.193 
VP  37.308 
7AL  139.57 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 

711.6  SGR  476.2  SG3  136.6 
.3912  RRF  -.4064  RTF  -.6031 
056.2  R23  -.0842  R13  -.7105 
747.0  SG2  417.0  THA  21.74 

FLIGHT  TIME  76.00 

OISTANCE  204.206 

-7.17  AZL  89.00  HCA  91.10  SMA  1 
-9.61  AZP  90.02  TAL  200.33  TAP  2 
22.92  ETS  316.00  ZAE  145.60  ETE 


ORBIT  DETERMINATION  ACCURACY 


C3  24.259 

VHL 

4.925 

OLA  0.33 

RAL  5.41 

RAO  6560. 

0 VEL  12.068 

PTH  2.16 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

IN J RT  ASC 

INJ  AZMTH 

90.00 

0 

53  26 

2522.27 

-25.65 

61  .94 

232.67 

102.43 

90.00 

14 

57  15 

4643.92 

13.05 

191.28 

220.40 

65.05 

1 00.00 

2 

18  49 

2246.91 

-26.05 

41 .36 

232.36 

103.66 

100.00 

16 

14  34 

4394.52 

14.96 

178.39 

227.06 

63.81 

l 10.00 

3 

36  15 

2004.55 

-30.05 

21.90 

231 .36 

107.12 

1 10.00 

17 

13  36 

4209.63 

17.09 

162.75 

226.24 

60.37 

DIFFERENTIAL  corrections 

MID- 

COURSE  EXECUTION  ACCURA< 

TOE  -.1015 

TRA 

-.2061 

TC3  .6120 

BAU  .2159 

SGT 

721 .9  SGR 

494.8  SG3  ; 

ROE  -.3055 

RRA 

.1937 

RC3  .2622 

FAU  .04922 

RRT 

.4315  RRF  - 

.5411  RTF  - 

FOE  -.1347 

FRA 

-.3156 

FC3-1 .7565 

BSP  2195 

SGB 

075.2  R23  - 

.0985  R13  - 

BOE  *3553 

BRA 

.3455 

BC3  .6650 

FSP  -407 

SGI 

760.1  SG2 

419.6  THA  i 

VHP  7.005 
INJ  TIME 

1 35  20 

16  14  39 

2 56  16 

17  27  40 

4 9 40 

18  23  46 

cv 

153.5 

.6902 

.7345 

24.06 


ST 

247.4 

SR 

370.9 

SS 

90.7 

CRT 

.8170 

CRS 

-.5649 

CST 

-.0742 

LSA 

432.9 

MSA 

135  .0 

SSA 

33.5 

ELI 

428.4 

El2 

123.5 

ALF 

50.49 

ARRIVAL 

CATE 

MA  Y 

4 1969 

ECC 

.21404 

INC 

1 .0016 

VI 

30.137 

RCA 

96.60 

APO 

152.60 

V2 

34 .948 

ZAC 

120.33 

ETC 

140 .06 

CLP 

-15.42 

OPA 

30.27 

RAP 

35.22 

ECC 

J .3992 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1922,3 

- 

23.60 

53.03 

4043.9 

10.37 

I 

190.33 

1646.9  -24.70  33.24 

3794.5  11.32  171.49 

1404.6  -27.41  13.70 

3609.6  13.01  156.01 

ORBIT  DETERMINATION  ACCURACY 

ST  234.7  SR  362-0  SS  120.5 

CRT  .0037  CRS  -.6616  CST  -.9203 

LSA  424.3  MSA  139.1  SSA  35.5 

ELI  413.7  El2  122.2  AlF  59.54 


1769 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968  69  * 


LAUNCH  CATE  FES  I 7 1969 


HE l IOCENTff I C CON  I C 


flight  time  78.00 


arrival  cate  MAV  6 1969 


RL 

147.84 

IAL 

.00 

LOL 

U8 

.16 

VL 

27. 

328 

gal 

RP 

I 08 . 4 7 

LAP 

.82 

LOP 

242 

.44 

VP 

37. 

395 

GAP 

RC 

57.J09 

CL 

4 .60 

CP 

18 

.42 

7AL 

141 

.01 

7AP 

PLANETOCENTRIC  CONIC 

C3 

23.474 

VHL 

4 .845 

CLA 

6, 

.97 

RAL 

4 

.52 

RAC 

CISTANCE  210.92* 

-7.17  A7L  89.18  MCA  94. 2$  SMA  126.57  ECC  .2082 5 INC  .8718  VI  30.137 
-8.80  A7P  90.06  TAL  709.63  TAP  303.92  «CA  100.21  APQ  152.92  V?  34.936 


2.15  VHP  6.596  OPA  31.54  RAP  35.01  ECC  1.3863 


LNCH  A7MTH 

LNCH  TIMT 

L-I  TIME 

Tnj  lAT 

INJ  LONG 

INJ  RT  ASC 

JNJA7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 0 25 

2470.87 

-24.85 

58.39 

230.66 

104.03 

1 41  36 

3870.9 

-22.68 

50.40 

90.00 

14  43  8 

4679.22 

14.85 

199.39 

227.12 

65.61 

16  1 7 

4079.2 

1 3 .44 

192.37 

j 

1 00 .00 

2 25  6 

2197.76 

-26.01 

37.97 

230.32 

105.28 

3 I 43 

1597,8 

-23.66 

29 . 96 

100.00 

16  1 8 

4427.56 

15.94 

180.36 

226.59 

64.37 

17  J 4 56 

3827.6 

12.36 

173.39 

1 10.00 

3 40  57 

1960.34 

-29.12 

18.87 

229.25 

108,75 

4 3 3 38 

1360.3 

-26.28 

10.84 

110.00 

17  I 46 

4237.74 

18.83 

164.39 

225.03 

60.93 

38  12  24 

3637.7 

14.81 

157.58 

- 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1651  TRA  -.2710  TC3  .6441 

ROE  -.2892  RRA  .2037  RC3  .3147 

FCE  -.1946  FRA  -.3770  FC3-1.9933 

BCE  .3331  BRA  .3391  0C3  .7166 

LAUNCH  CATE  FES  i7  1969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  UX  148.16 

RP  108.51  LAP  .64  LOP  245.62 

RC  59.010  GL  3.65  GP  19.78 

PLANETOCENTRIC  CONIC 
C3  22.823  VHL  4.777  OLA  5.6J 


MIC-COURSE  EXECUTION  ACCURACY 
BAU  .2249  SGT  729.3  SGR  518.3  SG3  172.5 

FAU  .05405  RRT  .4721  RRF  -.5977  RTF  -.6974 

BSP  2304  SG6  894.7  R23  -.1118  R\ 3 -.7528 

FSP  -467  SGI  788.7  SG2  422.5  THA  26.79 

Plight  time  so.oo 
OISTANCE  217.622 

GAL  -7.17  AZL  89.36  HCA  97.47  SMA  1 

GAP  -8.03  ATP  90.08  TAl  210.86  TAP  3 

ZAP  28.72  ETS  322.00  7AE  144.70  ETE 


ORBIT  DETERMINATION  ACCURACY 


VL  27.448 
VP  37.471 
7AL  142.33 


RAl  3.76  RAO  6567,9  VEL  12.008  PTH  2.14  VHP  6.218 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  Rf  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

1 7 

49 

2420.90 

-23.98 

54.99 

228.90 

105.53 

1 

48  10 

90.00 

14  29 

40 

4715.47 

15.86 

201 .57 

226.08 

66.23 

15 

48  15 

100.00 

2 3! 

49 

2149.98 

-25.11 

34.70 

228.54 

106.77 

3 

7 39 

100.00 

15  48 

21 

4461 .62 

16.93 

182.40 

225,57 

64.99 

17 

2 43 

110.00 

3 46 

8 

1917.38 

-28.14 

15.91 

227.41 

110.25 

4 

18  6 

110.00 

16  50 

33 

4266.99 

39.78 

166.11 

224 .06 

61.54 

18 

1 38 

ST 

218.8 

SR 

349.8 

55 

3 55.5 

CRT 

.7828 

CRS 

-.7161 

CST 

- .9531 

L5A 

415.3 

MSA 

143.5 

SSA 

37.1 

ELI 

394.6 

El2 

3 20.7 

alf 

60.94 

ARRIVAL 

. CATE 

MAY 

8 1969 

ECC 

■20251 

INC 

.6406 

VI 

30. 1 37 

RCA 

10 1 .57 

A PC 

153.16 

V2 

34 .923 

ZAC 

127.21 

ETC 

146.08 

CLP 

-21 .25 

CPA 

32.87 

RAP 

34.58 

ECC 

1 .3756 

PC  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LCNC 

1820.9 

- 

21  .62 

47.11 

41 15 . 5 

12.51 

I 

i94 .49 

1550.0 

- 

22.58 

26.82 

DIFFERENTIAL  corrections 
TOE  -.1506  TRA  -.2605  TC3  .6643 

ROE  -.2713  RRA  .2149  RC3  .3727 

FOE  -.2636  FRA  -.4415  FC3-2.2481 

BOE  .3103  BRA  .3377  6C3  .7617 


LAUNCH  CATE  FEB  1 7 ] 969 


3861  .6 
1317.4 
3667.0 


13.42 
-25.1 3 
15.83 


BAU  .2324 
FAU  .05926 
BSP  237] 
FSP  -531 


MW-COURSe  EXECUTION  ACCURACY 
SGT  730.8  SGR  547.4  SG3  193.1 
RRT  .5085  RRF  -.6535  RTF  -.6974 
SG6  913.1  R23  -.1282  R1 3 -.7684 
SGI  807.3  SG2  426.7  THA  30.03 


flight  time  82.00 


1 75.37 

8 .04 

159.22 


ORBIT  CETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


DISTANCE  224,296 


RL 

147.84 

LAL 

.00 

LOL 

348.36 

Vt 

27.553 

GAL 

-7.17 

A7L 

89.5d 

HCA 

100.65 

RP 

108.55 

LAP 

.45 

lOP 

248.80 

VP 

37.537 

GAP 

-7.30 

AZP 

90.08 

TAL 

212.01 

RC 

60.976 

GL 

2.65 

GP 

23  .28 

ZAl 

343.51 

ZAP 

31  .95 

ETS 

324.41 

7AE 

1 44.44 

PLANETOCENTRIC  CONIC 
C3  22.281  VHL  4.720  CLA 
LNCH  TIME  L-I 

1 15  40 

14  16  52 

2 39  0 

15  36  13 

3 5]  48 

16  39  54 
DIFFERENTIAL  CORRECTIONS 

TCE  -.1365  TRA  - ,2531  TC3  .6746 

RCE  -.2508  RRA  .22 75  RC3  .4385 

FCE  -.3441  FRA  -.5094  FC3-2.5225 

BCE  .2855  BRA  .3403  BC3  .8046 

LAUNCH  CATE  FEB  17  1969 

HELIOCENTRIC  CONIC 


"LNCH  A?MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


4.24 

time 

2372.23 

4752.50 

2103.42 

4496.52 

4297.17 


RAL  3.14 
INJ  LAT 
-23.06 
16.86 
-24.16 
17.92 
-2T.I2 
20.75 

BAU  .2397 
FAU  .06492 
BSP  2438 
FSP  -602 


RAC  6567.9  VEL  11.986  PTH  2.14  VHP  5.870 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


51.72 
203.83 
31  .57 
384.52 
13.08 
167.92 


227.40 

225.28 

227.01 

224.79 

225.82 

223.33 


106.91 

66.91 

108.16 

65.67 

311.65 

62.21 


1 55  12 
1 5 36  4 

3 14 

16  51 

4 23 

17  51 


3 
9 

4 

31 


RL 

147.84 

LAL 

.00 

La 

148 

.16 

VL 

27.645 

GAL 

RP 

108.58 

lap 

.26 

LOP 

253 

.98 

VP 

37.594 

GAP 

RC 

63.000 

gl 

1.58 

GP 

22 

.92 

7AL 

144.55 

ZAP 

PLANETOCENTRIC  CONIC 
C3  21 .830  VHL  4.672  OlA 


LNCH  A7MTH 
90.00 
90.00 
100.00 

1 00.00 

110.00 
110.00 


LNCH  TIME 

1 23  59 

3 4 4 42 

2 46  40 

15  24  42 

3 58  0 

16  29  52 


2.88 
L-I  TIME 
2324.58 
4790.23 
2057.88 

4532.16 
1834 .65 

4328.16 


RAl  2.66 
INJ  LAT 
-22.08 
J 7 .85 
-23.16 
38.91 
-26.07 
21  .73 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  726.6  SGR  583.7  SG3  215.7 
RRT  .5394  RRF  -.7073  RTF  -.6927 
SGB  932.0  R25  -.1438  R13  -.7850 
SGI  825.5  SG2  432.6  THA  33.88 

flight  time  8a.oo 

DISTANCE  230.945 

-7.17  A7L  89.73  HCA  101.82  SMA  1 
-6.60  A7P  90.06  TAL  213.06  TAP  3 
35.41  ETS  326.58  7AE  144.27  ETE 


RAO  6567,9  VEL  11.967  PTH  2.13  VHP  5.553 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


48.57 

206.15 

28.56 

186.70 

10.37 

169.80 


226.13 

224.71 

225.73 

224.24 

224.49 

222.82 


108.20 

67.65 

109.44 

66.41 

112.94 

62.94 


DIFFERENTIAL  CORRECTIONS 


2 2 44 

15  24  32 

3 20  58 

16  40  14 

4 28 

17  42 


ST 

204.6 

SR 

334  .6 

SS 

19  3.4 

CRT 

.7543 

CRS 

-.7452 

CST 

-.9628 

LSA 

4 09.4 

MSA 

149.0 

SSA 

38.3 

ELI 

373.3 

El2 

120.4 

alf 

62.09 

ARRI VAL 

. cate 

MAY 

10  1969 

— 

ECC 

.19753 

INC 

.4  569 

VI 

30.1 37 

Z 

RCA 

102.T8 

A PC 

153.37 

V2 

34 .91  I 

- 

ZAC 

126.32 

ETC 

1 4 5 • 20 

CLP 

-24.4  1 

CPA 

34  .25 

RAP 

33.90 

ECC 

J ,3667 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

= 

1772.2 

- 

20.52 

43.96 

43  52. 5 

3 3.59 

196.68 

J 503.4 

- 

21  .45 

23.82 

3896 . 5 

14.49 

177.4] 

— 

1275.5 

- 

23.94 

5.36 

3697,2 

16.87 

1 60 . 94 

ORBIT  CETERMINATfON  ACCURACY 

ST 

190.6 

SR 

31  5 .8 

SS 

234 . 7 

CRT 

.7140 

CRS 

-.7582 

CST 

-.9636 

LSA 

407.0 

MSA 

3 54.7 

SSA 

38 .9 

ELI 

348.4 

El2 

121  .0 

alf 

63.20 

ARRIVAL 

DATE 

MAY 

12  1969 

ECC 

.19321 

INC 

.2692 

VJ 

30. 1 37 

RCA 

105.84 

A PC 

153.57 

V2 

34 . 900 

7AC 

125.19 

ETC 

144.43 

CLP 

-27.76 

CPA 

35.69 

RAP 

32.92 

ECC 

1 .3593 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 724  .6 

- 

19.39 

40.93 

4190.2 

34 .67 

J 98 . 92 

34 

0 


1457.9 

3932.2 
1234 .6 

3728.2 


MIO-COURSE  EXECUTION  ACCURACY 


-20.30 

15.56 

-22.73 

17.92 


20 . 9 3 
1 79 . 5 1 
2.80 
162.73 


ORBIT  DETERMINATION  ACCURACY 


TCE 

-.1234  TRA 

-.2494  TC3 

.6729 

BAU  .2469 

SGT 

715.6 

SGR  628.3  SG3  239.9 

ST 

178.0 

SR 

292.8 

SS 

279.3 

RCE 

-.2272  RRA 

.2413  RC3 

.5125 

FAU  .07096 

RRT 

.5617 

RRF  -.757 2 RTF  -.6819 

CRT 

.6573 

CRS 

-.7580 

CST 

-.957? 

FCE 

-.4369  FRA 

-.5792  FC3- 

2.8141 

BSP  2506 

SGB 

952.3 

R2 3 -.1566  R13  -.8031 

LSA 

410.3 

MSA 

159.8 

S5A 

39.1 

BCE 

.2586  BRA 

.3471  BC3 

.84  59 

FSP  -679 

SGI 

844.2 

502  440.6  THA  38.46 

ELI 

319.9 

El? 

122.8 

alf 

64.13 

3 770 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69* 


LAUNCH  DATE  FEB  17  1969  FLIGHT  TIME  06.00  ARRIVAL  CATE  MAY  M 1969 

HELIOCENTRIC  CONIC  DISTANCE  237.567 

RL  147.04  LAL  .00  LOt  140.16  VL  27.724  CAL  -7.16  AZL  09.92  MCA  107.00  SHA  129.25  ECC  .10949  INC  .0763  VI  30.137 

RP  100.62  LAP  .07  LOP  255.16  VP  37.642  CAP  -5.94  A7P  90.02  TAL  213.99  TAP  320.99  RCA  104.76  APO  1 53.75  V2  34.009 

RC  65.076  CL  .46  CP  24.70  ZAL  145.43  7AP  39.09  ETS  328.61  7AE  144.14  ETE  35.36  7AC  123.00  ETC  143.00  CLP  -31.31 

PLANETOCENTRIC  CONIC 

C3  21  .455  VHL  4.632  DLA  1.50  RAL  2.32  RAO  6567.9  VEL  11.951  PTH  2.13  VHP  5.268  OPA  37.10  RAP  31.63  ECC  1.3531 

LNCH  A7HTH  LNCH  TIME  L-l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIH  JNJ  2 LAT  INJ  2 LONG 

90.00  1 32  50  2277.75  -21.05  -45,52  225.11  109.39  2 10  48  1677.7  -18.21  38.00 

90.00  13  53  0 4020.69  10.03  200.55  224.37  60.45  15  13  37  4220.7  15.74  201.24 

100.00  2 54  53  2013.12  '22.12  25.64  224.69  110.64  3 28  26  1413.1  -19.11  10.14 

100.00  15  13  47  4568.55  19.80  180.97  223.92  67.21  1629  55  3960.5  16.62  181.69 

110.00  4 444  1794.49  -24.98  7.76  223.41  JJ4.13  43438  1194.5  -21.50  .33 

110.00  16  20  25  4359.94  22.70  171.75  222.54  63.73  1733  5 3759.9  18.98  164.59 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1108  TRA  -.2486  TC3  .6605  BAU  .2551  SGT  698.4  SCR  603.0  SG3  266.0  ST  166.2  SR  265.1  SS  328.4 

ROE  -.1995  RRA  .2560  RC3  .5950  FAU  .07740  RRT  .5740  RRF  -.0022  RTF  -.6652  CRT  .5740  CRS  -.7420  CST  -.9431 

FOE  -.5450  FRA  -.6513  FC3-3.1ZS3  BSP  2614  SC0  976.9  R23  -.1617  R13  -.0246  L5A  421.4  MSA  163.1  SSA  30.0 

BOE  .2282  BRA  .3574  BC3  .8895  FSP  -766  SCI  866.7  SG2  450.7  THA  43.89  ELI  286.4  EL2  125.9  ALF  65.04 

LAUNCH  GATE  FEB  17  1969  FLIGHT  TIME  80.00  ARRIVAL  DATE  MAY  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  244.160 

RL  147.04  LAL  .00  LOL  140.16  VL  27.792  CAL  -7.16  A7L  90.12  MCA  110.17  SMA  129.73  ECC  .18628  INC  .1215  VJ  30.137 

RP  108.65  LAP  -.11  LOP  258.33  VP  37.682  CAP  -5.30  AZP  69.96  TAL  214.82  TAP  324.99  RCA  105.57  APO  153.90  V2  34.878 

RC  67.198  CL  -.73  CP  26.63  7AL  146.16  2AP  42.90  ETS  330.50  7AE  143.99  ETE  39.79  7AC  122.1 7 ETC  143.33  ClP  -35.06 

PLANETOCENTRIC  CONIC 

C3  21.141  VHL  4.598  DLA  .12  RAL  2.12  RAO  6567.9  VEL  11.930  PTH  2.12  VHP  5.015  OPA  38.70  RAP  29.98  ECC  1.3479 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 42  17 

2231 .39 

-19.97 

42.55 

224.31 

110.50 

2 

19  29 

1631.4 

-17.00 

35.13 

90.00 

13  4 Z 6 

4067.95 

19.79 

211.03 

224.25 

69.33 

15 

3 14 

4267.9 

16.01 

203.63 

100.00 

3 3 41 

1968.83 

-21 .03 

22.01 

223.07 

111.75 

3 

36  30 

1360.0 

-17.89 

15.42 

100.00 

15  3 24 

4605.74 

20*85 

191.31 

223.81 

60.00 

16 

20  9 

4005.7 

17.69 

183.94 

110.00 

4 12  4 

1754.01 

-23.85 

5.23 

222.55 

115.25 

4 

41  16 

J154.0 

-20.25 

357.94 

110.00 

16  n 3i 

4392.53 

23.66 

173.79 

222.40 

64.50 

17 

24  43 

3792.5 

20.04 

166.52 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1025 

TRA 

-.2541  TC3 

.6299  BAU 

.2635 

SGT 

672,4 

SGR 

747.3 

SG3 

292.5 

ST 

160.1 

SR 

233.5 

SS 

370.8 

ROE 

-.1679 

RRA 

.2727  RC3 

.6872  FAU 

.08387 

RRT 

.5674 

RRF 

-.0407 

RTF 

-.6329 

CRT 

.4646 

CRS 

-.7044 

CST 

-.9246 

FOE 

-.6634 

FRA 

-.7179  FC3-3 

.4345  BSP 

2695 

SG0 

1005.3 

R23 

-.1597 

R13 

-.0460 

LSA 

442.0 

MSA 

163.9 

SSA 

38.3 

BOE 

.1967 

BRA 

.3727  6C3 

.9322  FSP 

-052 

SGI 

091.0 

SG2 

464.0 

THA 

50.29 

ELI 

250.4 

El2 

132.3 

ALF 

64  .86 

LAUNCH 

GATE  FEB  17 

1969 

FLIGHT 

TIME  90.00 

ARRIVAL 

CATE 

MAT 

18  1969 

HELIOCENTRIC  CONIC 
RL  147,04  LAL 

.00 

LOL 

148.16 

VL 

27.850 

CAL 

DISTANCE  250.725 
-7.14  AZL  90.33  HCA 

113.34 

SHA 

130.14 

ECC 

.10351 

INC 

.3289 

VI 

30.137 

RP 

108.68  LAP 

-.30 

LOP 

261 .50 

VP 

37,715 

CAP 

-4.69  AZP 

89.87  TAL 

215.52 

TAP 

328.86 

RCA 

106.26 

APO 

154.02 

V2 

34  .867 

RC 

69.360  CL 

1 .99 

CP 

28.70 

ZAL 

146.72 

ZAP 

47.09  ETS 

332.56  ZAC 

143.76 

ETE 

44.73 

ZAC 

120.27 

ETC 

143.06 

CLP 

-39.08 

PLANETOCENTRIC  CONIC 

C3  20.000  VHL  4.569  OLA  -1.20  RAL  2.06  RAO  6567.8  VEL  11.927  PTH  2.12  VHP  4,794  OPA  40.24  RAP  2 7.95  ECC  1 .3436 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

52 

25 

2185.14 

-18.84 

39.63 

223.73 

111.54 

2 

28 

50 

1585.1 

-15.75 

32.31 

90.00 

13 

31 

32 

4908.23 

20.74 

213.60 

224,35 

70.28 

14 

53 

21 

4308.2 

17.87 

206.11 

100.00 

3 

13 

10 

1924.66 

-19.89 

20.02 

223.28 

112.79 

3 

45 

14 

1324.7 

-16.63 

12.74 

100.00 

14 

53 

28 

4643.94 

21.80 

193.75 

223.92 

69.02 

16 

10 

52 

4043.9 

18.75 

186.28 

110.00 

4 

20 

3 

1715.30 

-22.68 

2.76 

221 .91 

116.29 

4 

48 

38 

1115.3 

-18.96 

355.60 

110.00 

16 

3 

5 

4426.07 

24.63 

175.92 

222.63 

65.51 

17 

16 

51 

3826 . 1 

21 .11 

168.53 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.0979  TRA  -.2647  TC3  .5825  BAU  .2734  SGT  639.2  SCR  022.3  SG3  319.2  ST  150.9  SR  198.4  55  431.9 

ROE  -.1312  RRA  .2890  RC3  .7073  FAU  .09028  RRT  .5381  RRF  -.0728  RTF  -.5022  CRT  .3081  CRS  -.6272  CST  -.9037 

FOE  -.7940  FRA  -.7702  FC3-3.7433  BSP  2 799  SCB  1041.5  R23  -.1452  *13  -.0709  L5A  472.8  MSA  162.0  SSA  37.4 

BOE  .1637  BRA  .3919  BC3  .9793  FSP  -939  SCI  924.8  SG2  479.1  THA  57.65  ELI  210.5  EL2  142.5  AlF  63.02 

LAUNCH  OATE  FEB  17  1 969  FLIGHT  TIME  92.00  ARRIVAL  DATE  MAY  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  257.260 

RL  147.84  LAL  .00  LOL  140,16  VL  27.098  GAL  -7.13  A7L  90.55  HCA  116.51  SMA  130.40  ECC  .10114  INC  .5462  VI  30.137 

RP  108.72  LAP  -.49  LOP  264.67  VP  37.741  GAP  -4.11  AZP  09.76  TAL  216.09  TAP  332.61  RCA  106.85  APO  154.12  V2  34.858 

RC  71.560  Gl  -3.33  GP  30.90  7AL  147.11  ZAP  51.38  ETS  334.62  7AE  143.37  £T£  50.15  ZAC  118.14  ETC  143.02  CLP  -43.34 

PLANETOCENTRIC  CONIC 

C3  20.665  VHL  4.546  OLA  -2.70  RAL  2.15  RAO  6567.0  VEL  11 .918  PTH  2.12  VHP  4.606  OPA  4J.70  RAP  25.53  ECC  1.3401 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  JNJ  2 LAT  JNJ  2 LONG 

90.00  2 3 19  2138.57  -17.65  36.73  223.37  112.50  2 30  57  1538.6  -14.45  29.51 

90.00  13  21  20  4949.84  21.67  216.30  224.66  71.32  144350  4349.8  18.92  208.70 

100.00  3 23  24  1880.23  -10.69  17,26  222.90  113.76  35444  1200.2  -15.32  10.09 

100.00  14  43  56  4603.41  22.74  196.30  224.25  70.05  16  1 59  4083.4  19.81  180.73 

110.00  4 28  45  1675.63  -21.46  .33  221.50  117.27  45641  1075.6  -17.64  353.28 

110.00  15  5 5 4 4460.70  25.59  170.16  223.01  66.52  17  9 24  3860.8  22.19  170.65 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.0970  TRA  -.2793  TC3  .5107  BAU  .2861  SGT  601.3  SGR  908.6  SG3  345.6  ST  162*2  SR  162.5  SS  480.6 

ROE  -.0804  RRA  .3058  RC3  .8964  FAU  .09647  RRT  .4796  RRF  -.8992  RTF  -.5069  CRT  .0655  CRS  -.4639  CST  -.8843 

FOE  -.9374  FRA  -.8300  FC3-4.0417  BSP  2967  SG0  1009.5  R23  -.1165  R13  -.0958  L5A  514.9  MSA  150.1  SSA  36.2 

BOE  .1312  BRA  .4141  0C3  1 .0357  FSP  -1032  SGI  971.3  SG2  493.5  THA  65.76  ELI  167.6  EL2  157.0  AlF  45.74 


1771 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  Fee  17  1969  FLIGHT  TIME  94.00  ARRIVAL  CATE  MAT  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  263.766 


RL  147.04 

LAL 

.00 

LOL  140.16 

VL  27.937 

GAL  -7.10 

A7L  90.70 

HCA 

119.68 

SMA 

130.76 

ECC  .17909 

INC 

.7757 

Vl 

30.137 

RP  108.74 

LAP 

-.67 

LOP  267.84 

VP  37.761 

GAP  -3.55 

A7P  89.62 

tal 

216.55 

TAP 

336.22 

RCA  107.34 

APO 

154.10 

V2 

34  .040 

RC  73.792 

CL 

-4.76 

GP  33.21 

7al  147.32 

7AP  55.04 

ETS  336.81 

7AE 

142.76 

ETE 

56.00 

7AC  115.79 

ETC 

143.21 

CLP 

-47.84 

planetocentric  < 

CONIC 

C3  20.493 

VHL 

4.527 

CLA  -4.15 

RAl  2.38 

RAO  6567.8 

VEL  11.911 

PTH 

2.12 

VHP 

4.454 

OPA  43.30 

RAP 

22.7J 

ECC 

1 .337? 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

! TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

? LONG 

90.00 

2 

15  7 

2091.21 

-16.40 

33.82 

223.22 

113.41 

2 

49  59 

1491 .2 

- 

13.09 

26.70 

: 

90.00 

13 

11  23 

4993.18 

22.59 

219.14 

225.19 

72.46 

14 

34  36 

4393.2 

19.90 

21  I .44 

100.00 

3 

34  31 

1835.09 

-17.43 

14.50 

222.74 

ruv^r 

4 

5 6 

1235.1 

- 

13.96 

7.43 

- 

100.00 

14 

34  40 

4724.53 

23.67 

199.00 

224.80 

71 .19 

15 

53  25 

4124  .5 

20.88 

191 .32 

: 

I 10.00 

4 

38  18 

1635.41 

-20.19 

357.90 

221 .29 

110.19 

5 

5 33 

1035.4 

- 

16.26 

350 .98 

i 

110.00 

15 

47  23 

4496 .97 

26.55 

180.53 

223.61 

67.63 

17 

2 20 

3897.0 

23.28 

1 72 . 90 

- 

DIFFERENTIAL  CORRECTIONS  MI0-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

rot  -.1036  TRA  '.3007  TC3  .4327  6AU  .3012  SOT  362.3  SCR  1002.9  SC 3 369.3  ST  174.4  SR  134.9  SS  545.3 

ROE  -.0399  RRA  .3206  RC3  1 .0109  FAU  .10186  RRT  .3721  RRF  -.9196  RTF  -.3657  CRT  -.2989  CRS  -.  1 355  CST  '.8753 

FOE-1  .0854  FRA  -.8652  FC3-4.3034  BSP  3145  SOB  1149.8  R23  -.0793  R15  -.9176  LSA  567.1  MSA  152.9  SSA  34.8 

BCE  .1110  BRA  .4396  0C3  1.0996  FSP  -1113  SCI  1031.8  SG2  507.3  THA  74.33  ELI  183.4  EL2  1 22 . 5 ALF  155.50 

LAUNCH  DATE  FEB  17  1969  FLIGHT  TIME  96.00  ARRIVAL  DATE  MAV  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  270.241 

Rl  147.84  LAL  .00  LOL  1 48 . 1 6 Vl  27.968  GAL  -7.07  A7L  91.02  HCA  122.84  SMA  130.98  ICC  .17734  INC  1.0200  VI  30.137 

RP  108.77  LAP  -.86  LCP  27]  .01  VP  37.776  GAP  -3.02  A7P  89.45  TAL  216.87  TAP  339.72  RCA  107.76  APO  154.21  V?  34.839 

RC  76.053  GL  -6.29  GP  35.62  7AL  147.34  7AP  60.41  ETS  339.21  7AE  14J.87  ETE  62.17  7AC  113.25  ETC  143.66  ClP  -52.60 
PLANE TOCENTRIC  CONIC 


C3  20.359 

VHL  4 

.512 

OLA  -5.66 

RAL  2.76 

RAO  6567.0 

VEL  11.905 

PTH  2.12 

VHP 

4.336 

CPA  44.75 

RAP  39.49 

ECC  1 .3351 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 28 

0 

2042.49 

-15.06 

30.87 

223.3 0 

114.27 

3 

2 3 

1442.5 

-11 .65 

23.85 

90.00 

13  1 

32 

5030.80 

23.49 

222.18 

225.95 

73.72 

14 

25  31 

4438.0 

21  .04 

214.37 

100.00 

3 46 

40 

1708.71 

-16.09 

11.71 

222.80 

115.54 

4 

16  29 

1108.7 

-12.52 

4 .74 

100.00 

14  25 

33 

4767.01 

24.59 

201.89 

225.59 

72.44 

15 

45  1 

4167.0 

21  .95 

194 .08 

110.00 

4 48 

47 

1594.23 

-10.84 

355.46 

221  .31 

119.06 

5 

15  22 

994,2 

-14  .82 

340.65 

110.00 

15  39 

56 

4535.06 

27.51 

103.08 

224.44 

68.66 

16 

55  31 

3935.1 

24.39 

1 75 . 30 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  -.1180  TRA  -.3272  TC3  .3257  0AU  .3199  SCT  532.2  SGR  1104.2  SG3  389.6  ST  J95.5  SR  132.5  SS  603.1 

ROE  .0151  RRA  .3330  RC3  1.1292  FAU  .10622  RRT  .2029  RRF  -.9359  RTF  -.2060  CRT  -.7l?2  CRS  .3603  CST  -.8779 

FDE-1.2360  FRA  -.0794  FC3-4.5J69  BSP  3379  SG0  1225.8  R23  -.0383  R13  -.9353  LSA  629.8  MSA  147.3  SSA  33.? 

BCE  .1190  BRA  .4669  BC3  1.1  753  FSP  -1183  SGJ  1J1I.0  SC2  518.0  THA  82.85  ELI  221.7  EL2  8J.4  AlF  149.55 


LAUNCH  DATE  FEB  1 7 1969  FLIGHT  TIME  98.00  ARRIVAL  CATE  MAT  26  1969 

HELIOCENTRIC  CONIC  Cl  STANCE  276.606 

RL  147.84  LAL  .00  LOL  140.16  Vl  27.991  CAL  -7.03  A7l  91.20  HCA  126.0 1 SMA  131.16  ECC  . 1 7503  INC  ! .2022  VJ  30.137 

RP  100.00  LAP  -1.04  LOP  274.17  VP  37.706  GAP  -2.51  A ZP  89.2 5 TAL  217.08  TAP  343.09  RCA  108.09  ARC  1 54.22  V2  34.831 

RC  '78.340  GL  -7.94  GP  30.08  7Al  147.16  ZAP  65.04  tTS  341 .83  7AE  140.65  ETE  68 .52  ZAC  1 10.56  ETC  144.36  ClP  -57.59 

plane tocentric  conic 


C3  20,27] 

VHL  4 . 502 

CLA  -7.22 

RAl  3.30 

RAO  6567.8 

VEL  11 .902 

PTH  2.11 

VHP  4.255 

CPA  46.33 

RAP  15.91 

ECC  J .3336 

— 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

— 

90.00 

2 42  10 

1991 .78 

-13.61 

27.84 

223.61 

115.07 

3 15  22 

1391 .8 

-30. 1? 

20.90 

90.00 

12  51  39 

5007.44 

24.38 

225.47 

226.96 

75.14 

14  16  26 

4407.4 

22 .1  I 

21 7.54 

= 

100.00 

4 0 3 

1740.53 

-34.66 

8.05 

223.10 

116.35 

4 29  3 

1140.5 

-n  .oo 

1.97 

100.00 

14  16  27 

4813.92 

25.50 

205.01 

226.62 

73.84 

15  36  41 

4213.9 

23.04 

197.00 

110,00 

5 0 23 

1551  .61 

-17.42 

352.90 

221  .56 

119.89 

5 26  15 

951  .6 

-13.31 

346.28 

HO. 00 

15  32  36 

4575.60 

28.47 

185.04 

225.54 

70.23 

16  40  51 

3975.6 

25,52 

377.91 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACY 

ret  -.1413  TRA  -.3573  TC3  .1996  BAU  .3428  SCT  524.1  SCR  1211.6  SC3  405.7  ST  226.4  SR  1 68 . 1 SS  662.3 

ROE  .0777  RRA  .3422  RC3  1.2492  FAU  .10934  RRT  -.0265  RRF  -.9405  RTF  .0306  CRT  -.9383  CRS  .7367  CST  -.8898 

FOE-1.3071  FRA  -.8737  FC3-4.6697  BSP  3691  SCB  132CM  R23  .0003  R13  -.9485  LSA  705.0  MSA  3 42.0  SSA  31.2 

BOE  .1612  BRA  .4948  SC3  1.2651  FSP  -1245  SCI  1211.7  SC2  523.9  THA  90.81  ELI  278.0  EL2  47.4  ALF  143.92 

LAUNCH  CATE  FEB  17  1969  FLIGHT  TIME  100.00  ARRIVAL  CATE  MAT  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  283.101 

RL  147.04  LAL  .00  LOL  140.16  VL  28.008  GAL  -6.98  A?L  91.57  HCA  129.17  SMA  131.28  ECC  .17454  INC  1.5661  Vl  30.137 

RP  108.82  LAP  -1.21  LOP  277.34  VP  37.791  GAP  -2.02  A7P  09 .01  TAL  217.17  TAP  346.34  RCA  108.36  APO  154.19  V2  34 .024 

RC  80.651  GL  -9.73  GP  40.57  7AL  146.76  7AP  69.67  ETS  344.73  7AE  139.08  ETE  74.09  7AC  107.70  ETC  145.31  ClP  -62.79 
planetocentric  conic 


C 3 20.231 

VHL 

4.498 

DLA  -0.00 

RAL  3.99 

RAD  6567. 

B VEL  21 .900  PTH  2.11 

VHP 

4 , 

.212 

OPA 

47,4] 

RAP 

1 ? .03 

ECC 

I .3330 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

l INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

57  52 

1930.30 

-12.0$ 

24.70 

224.18 

115.82 

3 

30 

10 

1338.3 

-0.40 

17.04 

90.00 

12 

41  29 

5139.98 

25.25 

229.07 

228.24 

76.74 

14 

7 

9 

4540.0 

23.18 

221  .02 

100.00 

4 

14  53 

1689.03 

-13.10 

5.89 

223.64 

117.11 

4 

43 

3 

1009.8 

-9.36 

359.09 

100.00 

14 

7 9 

4063.60 

26.39 

208,44 

227.92 

75.43 

15 

28 

13 

4263.7 

?4  .1  3 

200.37 

1 10.00 

5 

13  17 

1506.99 

-15.80 

350.43 

222.08 

120.67 

5 

38 

24 

907.0 

12 .70 

343  .83 

110.00 

15 

25  15 

4619.28 

29.44 

100.87 

228.91 

71  .79 

16 

42 

15 

4019.3 

26.67 

180.70 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACr 

TDE  -.1769 

TRA 

-.391? 

TC3  .0516 

BAU  .3690 

SGT 

554,9  SGR 

1337.9  SG3 

415.1 

ST 

271  ,5 

SR 

232.3 

SS 

719.3 

RDE  .1464 

RRA 

.343? 

RC3  3.3632 

FAU  .11061 

RRT 

-*2869  RRF 

-.9580  RTF 

.2951 

CRT 

-.9861 

CRS 

.0949 

CST 

-.9001 

FOE-I .5274 

FRA 

-.839? 

FC3-4 . 7333 

BSP  4040 

SOB 

14 29,9  R23 

.0334  R33  - 

.9576 

LSA 

790.8 

MSA 

137.5 

SSA 

29.0 

BCE  .2296 

BRA 

. 5??1 

BC3  1 . 3642 

FSP  -1282 

SCI 

1329.3  SG2 

527.0  THA 

98.18 

ELI 

356.J 

EL? 

29.4 

ALF 

139-51 

1772 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  CATE  Fee  17  1969 

heliocentric  CONIC 
RL  147.84  LAL  -00  LOL  148.16 

RP  108.84  LAP  -1.39  LOP  280.50 

RC  82.981  CL  -11.68  CP  43.07 

planctocentric  CONIC 


VL  28.018  GAL 
VP  37.793  CAP 
7AL  146.13  ZAP 


FLIGHT  TIME  102.00 
DISTANCE  289.487 

-6.93  AZL  91.88  MCA  132.33  SMA  131.35 
-1.55  A7P  88.74  TAL  217.15  TAP  349.47 
74,23  ETS  347.91  ZAE  137.16  ETE  81.15 


C3  20.252 

VHL 

4 , 

.500 

OLA  -10.63 

RAL  4.0€ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 

15 

20 

1881 .12 

-10.33 

90.00 

12 

30 

49 

5197.65 

26.09 

100.00 

4 

31 

30 

1635.00 

-11 .41 

100.00 

13 

57 

28 

4918.20 

27.27 

110.00 

5 

27 

43 

1459.75 

-14.22 

1 10.00 

15 

17 

44 

4667.02 

30.41 

RAO  6567.8  VEL  11.901 
INJ  LONG  INJ  RT  ASC 


21.37 

233.09 

2.78 

212.25 
347.77 

192.25 


225.03 

229.62 

224.47 

229.53 

222.82 

228.60 


PTH  2.11 
INJ  AZMTH 
116.51 
78.59 
117.82 
77.26 
121 .42 
73.58 


VHP  4.208 
INJ  TIME 

3 46  49 
13  57  27 

4 58  46 

15  19  26 

5 52  3 

16  35  31 


ARRIVAL  DATE  MAV  30  1969 


ECC  .1  7343  INC  1 .8767  VJ  30.137 
RCA  108.57  APO  154.13  V2  34.816 
ZAC  104.96  ETC  146.49  CLP  -68.16 

OPA  48.58  RAP  7.92  ECC  1.3333 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1281  .1 
4597.6 
1035.8 
4318.2 
859.7 
4067.0 


-6.69 

24.25 

-7.59 

25.24 

-9.96 

27.86 


14 .59 
224 .90 
356.06 
204.04 
34J  .27 
183.98 


differential  corrections 
tde  -.2253  TRA  -.4271  TC3  -.1126 

ROE  .2230  RRA  .3422  RC3  1.4695 

FOE- 1.6577  FRA  -.7823  FC3-4.7099 
60E  .3170  BRA  .5473  BC3  1 .4738 

LAUNCH  DATE  FEB  1 7 1 969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  148.16 

RP  108.86  LAP  -1.56  LOP  283.66 

RC  85.328  GL  -13.82  GP  45.56 

PLANETOCENTRIC  CONIC 
C3  20.349  VHL  4.511 

LNCH  A7HTH  LNCH  TIME 
90.00  3 35  25 

90.00  12  19  16 

100.00  4 50  20 

100.00  13  47  3 

110.00  5 44  3 

110.00  15  9 49 

DIFFERENTIAL  CORRECTIONS 
TDE  -.2903  TRA  -.4630  TC3  -.2917 
RCE  .3049  RRA  .3291  RC3  1.5572 
FOE- 1.7653  FRA  -.6964  FC3-4.5763 
60 E .4210  0RA  .5681  6C3  1.5843 


0AU  . 3990 
FAU  A101S 
BSP  4470 
FSP  -1305 


VL  28.023  GAL 
VP  37.790  GAP 
7AL  145.26  ZAP 


0AU  .4310 
FAU  .10757 
BSP  4916 
FSP  -1294 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  631.5  SGR  1423.5  SG3  418.4 
RRT  -.5126  RRf  -.9654  RTF  .5219 
SG6  1557.2  R23  .0596  R13  -.9641 

SGI  1465.5  SG2  526.7  THA  104.76 

FLIGHT  TIME  104.00 

DISTANCE  295.843 

-6.07  AZL  92.22  HCA  135.40  SMA  131.39 
-1.10  AZP  88.42  TAL  217.01  TAP  352.50 
70.64  ETS  351.38  ZAE  134.92  ETE  87.15 


VHP  4.244 
INJ  TIME 

4 5 44 

13  46  58 

5 16  37 

15  10  2 

6 7 32 

16  28  29 


SGT  753.7  SGR  1518.9  SG3  413.4 
RRT  -.6730  RRF  -.9710  RTF  .6819 
5G0  1695.6  R23  .0810  R13  -.9683 

SGI  1612.2  SG2  525.2  THA  110.77 


ORBIT  DETERMINATION  ACCURACY 


ST 

331.5  SR 

316.0 

SS 

776.6 

CRT 

-.9895  CRS 

.9550 

CST 

-.9270 

LSA 

891.1  MSA 

134.1 

SSA 

26.5 

EL) 

456.7  EL2 

33.2 

ALF 

136.39 

ARRIVAL 

OATE 

JUN 

1 1969 

DLA  -12.52 

RAL  5.92  RAO  6567.8 

VEL  11.905 

PTH  2.12 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1819.04 

-8.42 

17.81 

226.21 

117.13 

5262 .02 

26.88 

237.64 

231.74 

80.74 

1577.37 

-9.53 

359.45 

225.62 

118.47 

4970.92 

28.11 

216.57 

231.50 

79.38 

M09.il 

-12.41 

344.97 

223.91 

122.11 

4719.94 

31 .37 

196.07 

230.67 

75.66 

ECC  .17247  INC  2.2201  Vl  30.137 

RCA  108,73  APO  154.05  V2  34.810 

ZAC  102.15  ETC  147.86  CLP  -73.66 

OPA  49.64  RAP  3.64  ECC  1.3349 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1219.0  '4.72  11 -09 

4662.0  25.32  229.31 

977.4  -5.65  352.81 

4370.9  26.36  208.21 

009.1  -8.08  338.55 

4U9.9  29.08  187.62 

ORBIT  DETERMINATION  ACCURACV 
ST  410.7  SR  410.2  SS  829.5 

CRT  -.9874  CR5  .9791  CST  -.9438 

LSA  1003.5  MSA  132-2  SSA  23.8 

ELI  578.6  EL2  46.1  AlF  135.04 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1)0.00 


LAUNCH  CATE  FEB  17  1969 

HELIOCENTRIC  CON T C 
RL  147.84  LAL  .00  LOL  MB. 16 

RP  108.08  LAP  -1.72  LOP  286.83 

RC  87.691  GL  -16.19  GP  40.03 

plane tocentric  conic 
C3  20.549  VHL  4.533  OLA  -14.57 
LNCH  TIME  L-I  TIME 
3 50  24  1750.43 

12  6 21  5335.30 

5 11  56  1513.19 

13  35  31  5047.77 

6 2 42  1354.17 

15  1 M 4779.56 

DIFFERENTIAL  CORRECTIONS 
TCE  -.3732  TRA  -.4955  TC3  -.4774 
RCE  .3950  RRA  .3073  RC3  1.6253 
FCE- 1.8550  FRA  -.5934  FC3-4.3409 
PCE  .5434  8RA  .5830  0C3  1.6939 

LAUNCH  CATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  100.90  LAP  -1.08  LOP  209.99 

RC  90.065  GL  -10.03  GP  50.50 

PLANETOCENTRIC  CONIC 
C3  20.090  VHL  4.571  Ola  -16.01 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  4 25  23  1672.90 

90.00  II  51  20  5420.63 

100.00  5 37  9 1441 .30 

100.00  13  22  14  5)27.47 

110.00  6 24  17  1293.73 

110.00  M 51  36  4047.00 

DIFFERENTIAL  CORRECTIONS 
TDE  -.4700  TRA  -.5224  TC3  -.6637 
RCE  .4907  RRA  -2725  RC3  1.6615 
FCE' 1 .9179  FRA  -.4694  FC3-4.0168 
601  .6850  BRA  .5892  BC3  1.7091 


FLIGHT  TIME  106.00 
DISTANCE  302.171 

VL  28.022  GAL  -6.79  AZL  92.60  HCA  138.64  SMA  131.38 

VP  37.704  GAP  -.67  AZP  88.05  TAl  216.77  TAP  355.41 

ZAL  M4.10  ZAP  82.82  ETS  355.13  ZAE  132.39  ETE  92.03 


ARRIVAL  CATE  JUN  3 1969 


ECC  .17165  INC  2.6040  vj 
RCA  108.83  APO  153.93  V2 


30. 1 37 
34 .804 


ZAC  99.39  ETC  M9.38  ClP  -79.22 


RAL  T.  10  i 
INJ  LAT 
-6.27 
27.57 
-7.43 
28.07 
-10.40 
32.29 

BAU  .4654 
FAU  .10323 
BSP  5429 
FSP  -1269 


2.12  VHP  4.324  DPA 


INJ  LONG 
13.92 
24 2.09 
355.85 
221 .54 
341  .98 
200.48 


INJ  RT  ASC 
227.79 
234.06 

227.16 
233.87 
225.36 

233.17 


INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

117.67 

4 27  35 

1150.4 

83.28 

13  35  17 

4735.3 

119.04 

5 37  9 

913.2 

81 .90 

14  59  39 

4447.0 

122.75 

6 25  16 

754.2 

78.11 

16  20  53 

4179.6 

50.63  RAP  359.27  ECC  1.3382 
INJ  2 LAT  INJ  2 LONG 
-2.52  7.25 

26.36  234.43 

-3.50  349.26 

27.45  213.03 

-6.01  335.64 

30.31  J 91.82 


SGT  910.2  SGR  1606.7  SG3 
RRT  -.7747  RRF  -.9754  RTF 
SGB  1846,6  R23  .0974  R13 

SGI  1771.3  SG2  522-1  THA 

FLIGHT  TIME  108.00 


402.0 

.7826 

-.9715 

116.M 

ST 

CRT 

L5A 

ELI 

510.2  SR 
-.9864  CRS 
1133.9  MSA 
722.9  El2 

515.5 
.9899 
131  .6 
59.8 

SS 

CST 

SSA 

ALF 

881  .8 
-.9575 
21  .0 
134 .70 

ARRIVAL 

cate 

JUN 

5 1969 

DISTANCE  308.470 

VL  28.017  GAL  -6.7)  AZL  93.04  HCA  Ml. 79  SMA  131.34 

VP  37.776  GAP  -.26  AZP  87, 6l  TAL  216.43  TAP  358.22 

ZAL  M2.63  ZAP  86.70  ETS  359.16  ZAE  129.62  ETE  98.12 


ECC  .17096  INC  3.0392  Vl  30.137 
RCA  108.89  APO  153.80  V2  34.799 
ZAC  96,73  ETC  151.02  ClP  -84.80 


RAl  8.68 
INJ  LAT 
-3.81 
28.10 
-5.03 
29.50 
-0.16 
33.13 

BAU  .4997 
FAU  .09693 
BSP  5934 
FSP  -1211 


2.12  VHP  4.451  OPA 


INJ  LONG 
9.56 
249.07 
351 .86 
227.39 
338.74 
205.63 


INJ  RT  ASC 
229.87 
236.84 
229.20 
236.71 
227.28 
236.19 


5)  .58  RAP 
INJ 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1093.2  SGR  1677.0  SG3  382.9 
RRT  -.8368  RRF  -.9700  RTF  .8440 
SGB  2001.9  R23  .1117  R13  -.9735 

SGI  1933.4  SG2  519.2  THA  121  AO 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

118.08 

4 53  16 

1073.0 

86.34 

13  21  40 

4020,6 

119.50 

6 111 

841  ,4 

84.91 

14  47  42 

4527.5 

123.31 

6 45  51 

693.7 

81.05 

16  12  24 

4247.9 

354.86  ECC  1 .3430 
2 LAT  INJ  2 LONG 


.02 
27.29 
-1  .07 
28.48 
-3.72 
31  .54 


2.93 

240.50 

345.32 

218.73 

332.47 

196.76 


ORBIT  OETERMINA 
ST  633.6  SR 
CRT  -.9867  CRS 
LSA  1279.5  MSA 
ELI  887.7  El2 


T ICN  ACCURACY 
626.0  SS  928.3 
.9951  CST  - . 9680 
132.6  SSA  18.1 
72.7  ALF  135.35 


1773 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
no.  oo 
110.00 


LAUNCH  CATE  FE0  17  J 969 

HELIOCENTRIC  CONIC 
ffL  147.84  LAL  .00  LOL  140.16 

RP  100.91  LAP  - 2.0 3 LOP  293.15 

PC  92.449  CL  '21. 70  GP  52.98 

plane tocentric  conic 

C3  21.431  VHL  4.629  CLA  -19.28 
LNCH  TIME  L - I TIME 
4 57  53  1582.94 

11  32  57  5522.95 

6 7 16  1359.06 

13  6 35  5222.08 

6 49  39  1226.23 

U 40  21  4927.67 

DIFFERENTIAL  CORRECTIONS 
TCE  -.6084  TRA  -.5396  TC3  -.0396 

ROE  .5943  RRA  .2254  RC3  1 ,6631 

FOE-1.9567  FRA  -.3357  FC3-3.6023 
BCE  .8505  BRA  .5840  0C3  1.0630 

LAUNCH  OATE  FEB  17  1969 

heliocentric  CONIC 

RL  147.04  LAL  .00  La  140.16 
RP  108.92  LAP  -2.18  LOP  296.31 
RC  94.040  CL  -25.09  GP  55.51 
PLANETOCENTRIC  CONIC 
C3  22.262  VHL  4.7J0  OLA  -22.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 30  44  1473.18 

90.00  II  0 40  5651 -10 

100.00  6 44  25  1261 .20 

100.00  12  45  49  5330.31 

110.00  7 20  6 1149.35 

110.00  14  26  37  5022.93 

differential  corrections 

TOE  -.7706  TRA  -.5432  TC3  -.9936 
ROE  .7003  RRA  .1661  RC3  1.6264 
FOE-1.9742  FRA  -.2008  FC3-3.1267 
0OE  1.0466  BRA  .5680  BC3  1.9059 


VL  28 .007 
VP  37.764 
7al  140.01 

RAL  10.45 
INJ  LAT 
-.91 
20.32 
-2.26 
29.06 
-5.62 
33.01 

0AU  .5330 
FAU  .00917 
BSP  6457 
FSP  -1135 


FLIGHT  TIME  110.00 

CISTANCE  3 J 4 . 74  I 
GAL  -6.62  A7L  93.54  HCA  1 

GAP  .14  A7P  07.10  TAL  2 

7AP  90.21  ETS  3.43  7AE  1 


RAO  6567.9 
INJ  LONG 
4.53 
256.55 
347.32 
234 . 39 
335.17 
211 .76 


VEL  11.950  PTH  2.13 
INJ  RT  ASC  INJ  A7MTH 


232.62 
240 . 1 3 
231.07 
240.11 
229.70 
239.53 


110.30 

90.00 

119.01 

00.58 

123.77 

04.62 


ARRIVAL 

CA 

TE 

JUN 

7 1969 

SMA 

131 

.27 

ECC 

.1  7036 

INC 

3.5 

395 

VI 

30  . J 3 7 

TAP 

.94 

RCA 

108.91 

A PC 

153 

.64 

V2 

34 . 795 

ETE 

103 

.01 

7 AC 

94.10 

ETC 

152 

.75 

CLP 

-90.35 

VHP 

4 . 

631 

OPA 

52.52 

RAP 

350 

.43 

ECC 

1 .3527 

INJ 

1 time 

PC  CST  TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

5 

24 

16 

982.9 

2.- 

08 

357.90 

VL  27.994 
VP  37.751 
7AL  130.59 

RAL  12.54 
INJ  LAT 
2.63 
27.95 
1 .06 
29.74 
-2.70 
34.17 

BAU  .5672 
FAU  .00040 
BSP  7017 
FSP  -1050 


GAL 

GAP 

7AP 


mid-course  execution  accuracy 

SGT  1293.0  SO R 1731.9  SG3  350.1 
RRT  -.0752  RRF  -.9816  RTF  .0021 
SG0  2161.3  R23  .1230  R13  -.9749 

SGI  2098.0  SG2  516.1  THA  125.64 

FLIGHT  TIME  112.00 

DISTANCE  320.985 

-6.53  A7L  94.12  HCA  140.09  SMA  1 

.52  A7P  06.50  TAL  215.40  TAP 

93.30  ETS  7.95  7AE  123.49  ETE  11 


13  5 0 

6 29  55 

14  33  17 

7 10  5 

16  2 29 


4923.0 

759.1 

4622.1 

626.2 
4327.7 


20.03 
1 .72 
29.35 
-I  .14 
32.69 


247.09 
340.80 
225 .63 
320 .94 
202 . 70 


ORBIT  determination  ACCURACY 


RAO  6567.9  VEL  If. 905  PTH  2.14  VHP  4.072 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


358.41 
265.90 
341 .95 
243.03 
331.13 
219.17 


236.28 

243.96 

235.40 

244.10 

233.06 

244.20 


ST 

702.7 

SR 

742.3 

SS 

971 .1 

CRT 

-.9875 

CRS 

.9976 

CST 

-.9758 

LSA 

1445.1 

MSA 

134.0 

SSA 

15,3 

ELI 

1075.4 

El2 

85.0 

alf 

J 36 . 54 

ARRIVAL 

CATE 

JUN 

9 1969 

ECC 

.16986 

INC 

4.1249 

VI 

30.137 

RCA 

100.09 

APO 

153.45 

V2 

34.791 

7AC 

91  .75 

ETC 

154 .54 

CLP 

-95.83 

DPA 

53.51 

RAP 

345.94 

ECC 

1 .3664 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

118.20 

94.75 

119.88 

93.12 

12^.09 

08.99 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1503.6  $GR  1772.7  SG3  329.3 
RRT  -.0990  RRF  -.9840  RTF  .9070 
SG6  2324.5  R23  .1330  R13  -.9761 

SGI  2267.2  SG2  512.8  THA  129.79 


6 3 18 

12  42  59 

7 5 26 

14  U 47 
7 39  15 

15  50  20 


073.2  6.38  351 .74 

5051.1  28.31  257.25 

661.2  5.03  335.4J 

4730.3  29.86  234.23 

549.3  1.80  324.93 

4422.9  33.65  209.97 

ORBIT  DETERMINATION  ACCURACY 
ST  960.2  SR  063.8  SS  1010.4 

CRT  -.9067  CRS  .9989  C ST  -.9817 

LSA  1633.9  MSA  137.7  S5A  12.8 

ELI  1287.9  EL 2 96.5  AlF  138.06 


LAUNCH  DATE  FEB  17  1969 


flight  time  im.oo 


ARRIVAL  CATE  JUN  1 J 1969 


HELIOCENTRIC  conic 
RL  147.04  LAL  .00  1<X  140.16 

RP  108.93  LAP  -2.32  LOP  299.47 

RC  97.236  XL  -20.81  GP  50.1 7 

PLANETOCENTRIC  CONIC 
C3  23.526  VHL  4.050  CLA  -25.05 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 34  42  1325.01 

90.00  10  32  42  5826.16 

100.00  7 33  2 1136.65 

100.00  12  17  2 5489.76 

110.00  7 57  45  1059.12 

110.00  14  8 49  5140.05 

DIFFERENTIAL  CORRECTIONS 
TDE  -.9739  TRA  -.5201  TC3-1.1I27 

RCE  .8334  RRA  .0916  RC3  1.5434 

FDE-i.9692  FRA  -.0673  FC3-2.6055 
8DE  1.2810  BRA  .5360  BC3  1.902 7 

LAUNCH  DATE  FEB  17  1969 


DISTANCE  327.201 


VL  27.976 
VP  37.735 
7Al  135.93 

RAL  15.03 
INJ  LAT 
7.35 
26.33 
5.26 
20.66 
.75 
33.93 

BAU  .5984 
FAU  .07080 
BSP  7506 
FSP  -952 


GAL  -6.42 

A7L  94,82 

HCA  151 .23 

SMA 

131 .05 

ECC  .16945 

INC 

4.8234 

VI  30.137 

GAP  ,88 

A7P  85.77 

TAL  214.07 

TAP 

6.10 

RCA  108.84 

APO 

353.25 

V2  34.780 

ZAP  95.90 

ETS  12.73 

7AE  120.15 

ETE 

1 11 . 72 

7AC  89.43 

ETC 

156.40 

CLP-JOJ .24 

RAC  6560.0 

VEL  12.038 

PTH  2.15 

VHP 

5.189 

CPA  54.58 

RAP 

34] .31 

ECC  I .3072 

mj  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

350.07 

24J .35 

117.42 

6 

56  47 

725.0 

JO. 97 

343.26 

270.44 

240.19 

100.83 

12 

9 40 

5226.2 

27.55 

269.99 

335.10 

240.21 

119.47 

7 

51  59 

536.6 

9.15 

328.4  7 

254.15 

240.64 

90.87 

13 

40  32 

4089.8 

29.59 

245.47 

326.43 

237.41 

124.10 

0 

15  24 

459.1 

5.23 

320.20 

228.30 

249.36 

94.39 

15 

34  29 

4540.0 

34  . 1 7 

219.07 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1721.3  SGR  1795.8  SG3  296.9 
RRT  -.9150  RRF  -.9860  RTF  .9239 
SGB  2407.5  R23  .1423  R13  -.9771 

SGI  2434.7  SG2  509.9  THA  133.67 

FLIGHT  time  116.00 


ORBIT  DETERMINATION  ACCURACY 
ST  IJ69. 2 SR  986.1  SS  1043.5 


CRT  -.9899  CRS 
LSA  1846.3  MSA 
ELI  1525.0  EL2 


.9996  CST  -.9862 
141.3  SSA  10.4 
107.2  AlF  139.91 


ARRIVAL  CATE  JUN  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  333.309 


RL  147.04 

LAL 

.00 

La  148.16 

VL  27.956 

GAL  -6\  30 

A7L  95.68 

HCA  154.37 

SMA 

130.90 

ECC  .16910 

INC 

5.6767 

RP  100.94 

LAP 

-2.45 

LOP  302.63 

VP  37.710 

GAP  1 .23 

A7P  84.08 

TAL  214.J0 

TAP 

8.54 

RCA  108.76 

APO 

153.03 

RC  99.636  Gl  -33.00 
PLANETOCENTRIC  CCNIC 

GP  61 .00 

7AL  132.76 

7AP  97.97 

ETS  17.00  7AE  116.62 

ETE 

115.69 

7AC  87.19 

ETC 

158. 4D 

C3  25 . 464 

VHL 

5.046 

OLA  -20.41 

RAL  18.01 

RAO  6560.0 

VEL  12.118 

PTH  2.17 

VHP 

5.604 

OPA  55.77 

RAP 

336.39 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

87.50 

0 

25  9 

1017.16 

18.22 

332.82 

250.50 

112.18 

0 

42  7 

417.2 

21  .07 

92.42 

9 

5 59 

004,05 

10.24 

323.14 

250. 5J 

112.17 

9 20  44 

204.9 

21  .09 

100.00 

0 

40  3 

942.07 

11.60 

324.20 

247.31 

117.74 

9 

3 46 

342.9 

15.22 

100.00 

11 

25  47 

5722.41 

25.12 

270.50 

253.12 

106.76 

13 

1 9 

5122.4 

27.10 

110.00 

0 

46  45 

946,92 

5.03 

320.56 

243.36 

123.86 

9 

2 32 

346.9 

9.44 

110.00 

13 

43  34 

5291 .13 

32.54 

239.86 

255.22 

101.09 

15 

11  45 

4691 .1 

33.73 

DIFFERENTIAL  CORRECTIONS 
TOE-1 .231 3 TRA  -.4062  TC3-1.10O7  BAU  .6248 

ROE  .9605  RRA  -.0027  RC3  1.4053  FAU  .06054 

FOE-1.9304  FRA  .0630  FC3-2.0583  BSP  8094 

BCE  1.5666  BRA  .4062  BC3  1.8354  FSP  -037 


MID-COURSE  EXECUTION  ACCURACY 
SGT  194J_.3  SGR  1794.6  SG3  261.6 
RRT  -.9250  RRF  -.9877  RTF  .9359 
SGB  2643.7  R23  .1501  R13  -.9779 

SGI  2594.5  SG2  507.7  THA  137.43 


30.137 
34 .786 


I 2 LONG 

325.30 
315.62 
317.29 

262.31 
314 .25 
230.83 

ORBIT  DETERMINATION  ACCURACY 
ST  1411.2  SR  1100.5  SS  1066.2 

CRT  -.9908  CRS  .9999  CST  -.9895 

LSA  2078.0  MSA  145.4  SSA  8.4 

ELI  1785.7  EL2  117.4  AiF  142.11 


1774 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


launch  CATC  feC  17  1969 


flight  time  iin.no 


ARRIVAL  CATE  JUN  15  1969 


RL  J47.84 

LAl 

.00 

LOL  148.16 

VL  27.932 

CAL  -6.lt 

RP  108.94 

LAP 

-2.58 

LOP  305.80 

VP  37.699 

GAP  1.5' 

RC  102.038 

CL 

-37.70 

GP  64.10 

7AL  129.03 

7AP  99. 41 

planetocentric  CONIC 

CJ  28.495 

VHL 

5.338 

CLA  -32.09 

RAL  21  .60 

RAD  6568.! 

LNCH  A7MTH 

LNCH  TTME 

L - I TIME 

INJ  LAT 

INJ  LONG 

74  .24 

6 

57  8 

1372.22 

19.61 

359.85 

105.76 

11 

2 41 

5873.69 

19.63 

279.50 

74  .24 

6 

57  8 

1372.22 

19.61 

359.85 

105.76 

11 

2 41 

5873.69 

19.63 

279.50 

110.00 

9 

59  21 

782.00 

11.19 

311 .76 

110.00 

12 

59  38 

5511 .91 

28.52 

255.78 

DIFFERENTIAL  CORRECTIONS 

MIC-i 

TCE-1 .5662 

TRA 

-.4070 

TC3-1 .1833 

BAU  .6456 

SGT  ; 

RDE  1.1153 

RRA 

-.1179 

RC3  1 .2133 

FAU  .05015 

RRT  ■ 

FCE-1 .8878 

FRA 

.1833 

FC3-1 .5235 

BSP  8597 

see  ; 

BCE  1 .9227 

BRA 

.4237 

BC3  1 .6947 

FSP  -719 

sci  ; 

96.75  HCA  157.50  SMA  130.73 

83.76  TAl  213.41  TAP  10.91 
23.27  7AE  112.85  ET E 119.61 


ECC  .16882  INC  6.7499  VI  30.137 
RCA  108.66  APO  J52.8D  V2  34.784 
7AC  84.98  ETC  360.66  CtP-112.08 


2.20  VHP  6.155  CPA  57.06  RAP  330.95  ECC  1.4690 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

115.92 

7 20  0 

772.2 

22.94 

352.46 

115.91 

12  40  35 

5273.7 

22.95 

272 .10 

115.92 

7 20  0 

772.2 

22.94 

352.46 

115.91 

12  40  35 

5273.7 

22.95 

272.10 

122.51 

10  12  23 

182.0 

15.40 

305.18 

109.69 

14  3J  30 

4911  .9 

30.93 

247.41 

INJ  RT  ASC 

256.95 

256.96 

256.95 

256.96 
252.07 
261 .05 

COURSE  EXECUTION  ACCURACY 
2165.1  SCR  1770.1  SG3  225.4 
'.9320  RRF  -.9891  RTF  .9457 

2796.6  R23  .1555  R13  -.9790 

2750.6  SG2  505.1  THA  141.14 


ORBIT  CE TERHINA TION  ACCURACY 
ST  1688.6  SR  1198.'  5S  1078.6 

CRT  -.9916  CRS  1 .Ol  J CST  -.9921 

LSA  2330.0  MSA  149.1  SSA  6.6 

ELI  2066.8  EL2  1 26 . 5 AlF  144. 7i 


LAUNCH  DATE  FEB  17  1969 


HELIOCENTRIC  CONIC 


RL 

147.84 

LAL 

.00 

LOL 

RP 

108.95 

LAP 

-2.70 

LOP 

RC 

104.441 

GL 

-42.89 

GP 

PLANETOCENTRIC  CONIC 

C3 

33.410 

VHL 

5.780 

OLA 

VL 

VP 


27.906  GAL 
37.679  GAP 


FLIGHT  TIME  120.00 
DISTANCE  345.676 

-6.04  A7L  96.15  HCA  160.62  SWA  130.54 
1.89  A7P  82.31  TAL  212.56  TAP  13.18 


67.55  7AL  124.72  ZAP  100.30  ETS  29.38  ZAE  108.79  ETE  123.80 


ARRIVAL  CATE  JUN  17  1969 


ECC  .16860  INC  8.1488  VI  30-137 
RCA  108.53  APO  152.55  V2  '34.783 
7AC  82.71  ETC  163.47  ClP-117.92 


RAl  25.98  RAO  6568.3  VEL  12.441  PTH  2.25  VHP  6.905  OPA  58.40  RAP  324.66  ECC  1.5498 


LNCH  A7MTH 
66.74 
113.26 
66.74 
113.26 
66.74 
113.26 


LNCH  TIME 


6 29  2 
12  5 45 

6 29  2 
12  5 45 

6 29  2 
12  5 45 

DIFFERENTIAL  CORRECTIONS 
TOE-2.0170  TffA  -.2720  TC3-1.1069 
ROE  1.2664  RRA  -.2568  RC3  .9712 
FOE-1 .8210  FRA  .2869  FC3-1  .0366 
BDE  2.3816  BRA  .3741  BC3  1 .4743 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

1551  .47 

20.46 

14.29 

265.09 

120.32 

6 54  53 

953  .5 

24.33 

7.13 

5774.35 

20.48 

272.25 

265.10 

120.31 

13  41  59 

5174  .4 

24.34 

265.09 

1551  .47 

20.46 

14.29 

265.09 

120.32 

6 54  53 

951  .5 

24.33 

7.13 

5774.35 

20.48 

272.25 

265.10 

120.31 

13  41  59 

5174.4 

24.34 

265.09 

1551  .47 

20.46 

14.29 

265.09 

120.32 

6 54  53 

951  .5 

24.33 

7.13 

5774.35 

20.48 

272.25 

265.10 

120.31 

13  41  59 

5J74  ,4 

24.34 

265.09 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6584  SGT  2398.4  SGR  17J3.2  SG3  189.6 

FAU  .04000  RRT  -.9355  RRF  -.9897  RTF  .9551 

BSP  9128  SOB  2947,4  R23  .1564  R13  -.9808 

FSP  -606  SGI  2904.8  SG2  499.7  THA  145.06 


OR8IT  DETERMINA 
ST  2002.3  SR 
CRT  -.9922  CRS 
LSA  2595.4  MSA 
ELI  2361 .6  EL2 


TICN  ACCURACV 
1259.3  SS  1078.9 
.9998  CST  -.9941 

151 .3  SSA  5.1 

133.4  ALF  147.92 


LAUNCH  DATE  FEB  1 7 1 969 


FLIGHT  TIME  122.00 


ARRIVAL  CATE  JUN  19  1969 


HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  148.16 

RP  108.95  LAP  -2.81  LOP  312.12 

RC  106.844  GL  -48.50  GP 

planetocentric  conic 


CISTANCE  351 .767 

VL  27.878  GAL  -5.89  A7L  100.06  HCA  163.73  SMA  130.34 

VP  37.658  GAP  2.20  A7P  80.34  TAL  211.64  TAP  15.36 

71.44  7AL  119.83  7AP  100.48  ETS  36.69  ZAE  104.31  ETE  128.94 


ECC  . 1 6842  INC1C3.0594  VI  30.137 
RCA  108.39  APO  152.29  V2  34.783 
ZAC  80.26  ETC  167.48  CLP-124.85 


C3  41.825 

VHL  6.467 

CLA  -40.06 

RAL  31.37 

RAD  6568.6 

VEL  12.775 

PTH  2.32 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

60.39 

6 18  45 

1700.40 

20.29 

26 . 42 

275.26 

125.31 

119.61 

12  59  0 

5738.89 

20.31 

269.22 

275.28 

125.50 

60.39 

6 18  45 

1700.40 

20-29 

26.4 ? 

275.26 

125.31 

119.61 

12  59  0 

5738.89 

20.31 

269.22 

275.28 

125.30 

60.39 

6 18  45 

1700.40 

20.29 

26.42 

275.26 

125.31 

119.61 

12  59  0 

5738.89 

20.31 

269.22 

275.28 

125.30 

VHP  7.965 
INJ  TIME 


6 47 
14  34 
6 47 
14  34 
6 47 


6 

39 

6 

39 

6 


14  34  39 


DPA  59.65  RAP 
PO  CST  TIM  INJ 
1100.4 
5138.9 
1100.4 
5138.9 
1100.4 
5138.9 


317.05  ECC  1 .6883 
2 LAT  INJ  2 LONG 
24.76  19.65 

24.78  262.45 

24.76  19.65 

24.78  262.45 

24.76  19.65 

24.78  262.45 


DIFFERENTIAL  CORRECTIONS 
TDE-2.6487  TRA  -.0405  TC3  -.9485 
ROE  1.3803  RRA  -.4249  RC3  .6841 
FOE-1.7368  FRA  .3791  FC3  -.6242 
BOE  2.9867  BRA  .4269  BC3  1.1695 

LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 


RL  147.84 

LAL 

.00 

LOL  148.16 

VL 

27.847 

GAL  -5.73 

RP  108.94 

LAP 

-2.91 

LOP  315.29 

VP 

37.635 

GAP  2.49 

RC  109.246 

GL 

-54.31 

GP  75.83 

ZAL 

114.43 

ZAP  99.95 

planetocentric  CONIC 

C3  57.467 

VHL 

7.581 

DLA  -43.85 

RAL 

37.98 

RAD  6569.0 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

55.00 

6 

22  14 

1842.33 

18.47 

37.30 

125.00 

13 

48  15 

5755.42 

18.49 

269.16 

55.00 

6 

22  14 

1842.33 

18.47 

37,30 

125.00 

13 

48  15 

5755.42 

18.49 

269.16 

55.00 

6 

22  14 

1842.33 

18.47 

37,30 

125.00 

13 

48  15 

5755.42 

18.49 

269.16 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .6539  SOT  2648.3  SCR  1587.5  SC3  154.8 

FAU  .03016  RRT  -.9352  RRF  -.9883  RTF  .9651 

BSP  9568  SOB  3087.7  R23  .1518  R13  -.9833 

FSP  -491  SCI  3048.9  SC2  488.2  THA  149.87 

flight  time  124.00 

DISTANCE  357.813 


77.49  TAL  210.63  TAP  l' 

46.76  ZAE  99.22  ETE  136.69  ZAC 


VEL  13.373  PTH  2.44 
INJ  RT  ASC  INJ  A7MTH 


287.61 

287.63 

287.61 

287.63 

287.61 

287.63 


130.51 

130.50 

130.51 

130.50 

130.51 
130.50 


VHP  9.555 
INJ  TIME 
6 52  57 
15  24  10 
6 52  57 
15  24  10 
6 52  57 
15  24  10 


DIFFERENTIAL  CORRECTIONS 
TOE-3.5909  TRA  .3683  TC3  -.71 30 
ROE  1.3118  RRA  -.5965  RC3  . 3804 
FDE-1.6500  FRA  .4601  FC3  -.31 7 1 
BOE  3.8230  BRA  .7010  0C3  .8081 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .6209  SGT  2946,8  SCR  1306.3  SG3  122.8 

FAU  .02105  RRT  -.9237  RRF  -.9780  RTF  .9769 

BSP  10068  SGB  3223.4  R23  .1375  R13  -.9871 

FSP  -389  SCI  3190.0  SC2  462.3  THA  157.23 


ORBIT  DETERMINATION  ACCURACV 

ST  2346.9 

SR 

1232.0 

SS 

1063.0 

CRT  -.9920 

CRS 

.9994 

CST 

-.9958 

LSA  2851  .8 

MSA 

151.3 

SSA 

3.8 

ELI  2647.0 

El2 

137.5 

AlF 

152.41 

arrival 

. DATE 

JUN 

21  1969 

ECC  .16827 

INC12.8384 

VI 

30.137 

RCA  108.22 

APO 

152.01 

V2 

34.784 

ZAC  77.44 

ETC 

174.34 

CLP 

-1  34 .91 

DPA  60.51 

RAP 

307.58 

ECC 

1 .9458 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1242.3 

23.55 

31  .09 

5155.4 

23.56 

262.95 

1242.3 

23.55 

31  .09 

5155.4 

23.56 

262-95 

1242.3 

23.55 

31  .09 

5155.4 

23.56 

262.95 

ORBIT  DETERMINATION  ACCURACV 

ST  2716.7 

SR 

1009.2 

SS 

1036.5 

CRT  -.9896 

CRS 

.9974 

CST 

-.9973 

LSA  3074.4 

MSA 

146.6 

SSA 

2.9 

ELI  2894.9 

EL2 

136.3 

AlF 

159.77 

1775 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69 


LAUNCH  DAT£  FE8  17  1969 


FLIGHT  TIME  126. DO 


ARRIVAL  CATE  JUN  23  1969 


heliocentric  conic 

Rl  147.84  LAL  .00  LOL  J48.16  VL  27.814  GAL 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.612  GAP 

RC  111.645  Gl  -59.75  GP  80.45  7AL  108.67  7AP 

planetocentric  CONIC 


OISTANCE  363.790 

-5.54  A7L  107.26  HCA  169.84  5HA  129.89  ECC  .16810  INC17.2567  VI  30.137 

2.76  A7P  73.00  TAL  209.53  TAP  19.37  RCA  108.05  APO  151.72  V2  34.785 

98.71  ETS  64.58  7AE  93.13  ETE  152.17  7AC  73.86  ETC  189.24  ClP-155.89 


C3  90.301 

VHL  9.507 

OLA  -46.74 

RAl  45.07 

RAO  6569.0 

VEL  14.551 

PTH  2.64 

VHP  12.147 

OPA  60 . 34 

RAP  295.72 

ECC  2.4875 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51 .12 

6 39  10 

1966.12 

14.42 

46.69 

301.05 

134.96 

7 12  16 

1306.1 

19.99 

41 .10 

128.88 

14  34  17 

5023.00 

14.43 

271 .57 

301.07 

134.96 

16  11  20 

5223.0 

20.00 

265.98 

51.12 

6 39  10 

1906.12 

14.42 

46.69 

301.05 

134.96 

7 12  16 

1306.1 

19.99 

41  .10 

120.00 

14  34  17 

5023.00 

14.43 

271.57 

301.07 

134.96 

16  11  20 

5223.0 

20.00 

265.98 

51  .12 

6 39  10 

1906.12 

14.42 

46,69 

301,05 

134.96 

7 12  16 

1386.1 

19.99 

41 .10 

120.00 

14  34  17 

5823.00 

14.43 

271.57 

301.07 

134.96 

16  IJ  20 

5223.0 

20.00 

265.98 

differential  corrections 


MID-COURSE  EXECUTION  accuracy 


OR8IT  DETERMINATION  ACCURACV 


TOE-5. 0144 

TRA  1.1681 

TC3 

-.4135 

0AU 

.5147 

SGT 

3287.3 

SGR 

509.6 

SG3 

94.5 

ST 

3037.0 

SR 

266.4 

SS 

1012.2 

ROE  .3609 

RRA  -.5824 

RC3 

.1025 

FAU 

.01235 

RRT 

-.6097  RRF 

-.7750 

RTF 

.9096 

CRT 

-.0710 

CRS 

.0945 

CST 

-.9987 

FOE-1 .5819 

FRA  .5527 

FC3 

-.1183 

BSP 

10384 

SG0 

3339.0 

R23 

.1120 

R13 

-.9915 

LSA 

3210.1 

MSA 

130.0 

5SA 

2.1 

0DE  5.0273 

BRA  1.3053 

8C3 

.4260 

FSP 

-297 

SGI 

3312.0 

SG2 

423.7 

THA 

172.03 

ELI 

3046.7 

EL2 

330.5 

alf 

175.62 

LAUNCH  DATE  FE0  17  1969 


FLIGHT  TIME  123.00 


ARRIVAL  OATE  JUN  25  1969 


HELIOCENTRIC  CONIC 

RL  147.84  LAL  .00  La  148.16  VL  27.780  GAL 

RP  108.9 3 LAP  -3.00  LOP  321.61  VP  37.589  GAP 

RC  114.042  GL  -63.43  GP  82.08  7AL  102.8 5 7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  369.635 

-5.33  A7L  115.29  HCA  172.77  SMA  129.64  ECC  ,16780  INC25.2869  VI  30.137 

2,98  A7P  64.09  TAL  208.23  TAP  21 .05  RCA  107.89  APO  151.40  V2  34,787 

96.70  ETS  105.26  7AE  05.11  ETE  190.60  7AC  60.64  ETC  227.65  CLP  148.96 


C3  174.493 

VHL  13.210 

DLA  -47.40 

RAL  54,44 

RAO  6570. 9 

VEL  17.199 

PTH  2.94 

VHP  16.931 

OPA  57.79 

RAP  281 .4] 

ECC  3.87J7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.25 

7 30  19 

2122.10 

8.26 

53.22 

316.75 

136.05 

7 45  41 

1522.1 

14.05 

48.00 

129.75 

15  11  32 

656.43 

8.28 

298.73 

316.77 

136.04 

15  22  20 

56.4 

14,07 

293.51 

50.25 

7 JO  19 

2122.10 

8.26 

53.22 

316,75 

136.05 

7 45  4J 

1522.1 

14.05 

48.00 

129.75 

15  11  32 

656.43 

8.23 

290.73 

316.77 

136.04 

15  22  28 

56.4 

14.07 

293.51 

50.25 

7 10  19 

2122.10 

8 .26 

53.22 

316.75 

136.05 

7 45  41 

1522.1 

14.05 

40.00 

129.75 

15  11  32 

656.43 

8.28 

290.73 

316.77 

136.04 

15  22  28 

56,4 

14,07 

293.51 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-5 .2551 

TRA 

2.3060 

TC3 

-.0954 

BAU 

.2230 

SGT 

2756.2 

SGR  2032.9 

SC3 

72.1 

ST 

2325.1 

SR 

1965.6 

SS 

1039.9 

ROE-4.5162 

RRA 

.0475 

RC3 

-.0103 

FAU 

.00295 

RRT 

.9463 

RRF  .9525 

RTF 

.9989 

CRT 

.9933 

CRS 

-.9939 

C5T- 

1 .0000 

FOE-1 .6004 

FRA 

.7105 

FC3 

-.0145 

BSP 

10712 

SG0 

3424.0 

R23  -.0915 

R13 

.9949 

LSA 

3212.3 

MSA 

3 70.5 

5SA 

1 .4 

80E  6.9291 

BRA 

2.5320 

BC3 

.0959 

FSP 

-228 

SGI 

3382.7 

SG2  535.6 

THA 

35.96 

ELI 

3039.7 

El2 

173.5 

ALF 

40.18 

LAUNCH  OATE  FE8  17  1969 


FLIGHT  TIME  130.00 


ARRIVAL  CATE  JUN  27  1969 


HELIOCENTRIC  CONIC 

DISTANCE  375.128 

Rl  147,04 

L4L 

.00 

La  148.16 

VL 

27.744 

gal  -5.04 

A7L  133.09  HCA  175.30 

SMA  129.39 

ECC 

.16700 

INC43.09J 1 

VI 

30.137 

RP  108.93 

LAP 

-3,16 

LOP  324.78 

VP 

37.565 

GAP  3.11 

A7P  47.00  TAL  206.70 

TAP  22.07 

RCA 

107.70 

APO 

151 .00 

V2 

34.790 

RC  116.435 

gl 

-6l .30 

CP  7 2.62 

7Al 

97.46 

7AP  94.38 

ETS  154.43  7 At  72.28 

ETE  237.56 

7AC 

59.12 

ETC 

276.47 

CLP 

104.81 

PLANETOCENTRIC  CONIC 

— 

C3  463.335 

VHL 

21  .525 

CLA  -42.51 

RAL 

61  .28 

RAO  6572.3 

VEL  24.179  PTH  3.32 

VHP  27. 

426 

DPA 

49.40 

RAP 

265.68 

ECC 

8.6253 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.87 

0 

2 46 

2178.55 

1 .99 

52.18 

329.09  132.47 

8 39 

4 

1578.5 

7.37 

46.65 

123.13 

15 

13  40 

844,13 

2.01 

309.75 

329.11  132.47 

15  27 

44 

244.1 

7.39 

304 .22 

56.87 

8 

2 46 

2170,55 

1 .99 

52.18 

329.09  132.47 

8 39 

4 

1570.5 

7.37 

46,65 

123.13 

15 

13  40 

844.13 

2.01 

309.75 

329.11  132.47 

15  27 

44 

244,1 

7.39 

304 .22 

56.87 

8 

2 46 

2170.55 

1 .99 

52.18 

3 29.09  132.47 

8 39 

4 

1570.5 

7.37 

46.65 

123.13 

15 

13  40 

844.13 

2.01 

309.75 

329.11  132.47 

15  27 

44 

244.1 

7.39 

304.22 

DIFFERENTIAL  CORRECTIONS 

MJO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE  .8464 

TRA 

1.3105 

TC3  -.0169 

BAU 

.9261 

SGT  695.3  SGR  3317.9  SG3 

57.4 

ST 

298.7 

SR 

2754.7 

SS 

1236.4 

RC-10.1435 

RRA 

5.0386 

RC3  .I486 

FAU- 

.01511 

RRT 

.2317  RRF  .9961  RTF 

► 3160 

CRT 

-.6092 

CRS 

-.9992 

CST 

.5775 

FOE-1 .9045 

FRA 

1.1395 

FC3  .0282 

BSP 

10504 

SGB  3390.0  R23  -.0773  R13  , 

► 9970 

LSA 

3024.5 

MSA 

241 .7 

SSA 

.5 

60E10.1787 

BRA 

5.3540 

BC3  .1495 

FSP 

-182 

SGI  3322.0  SG2  675,5  THA  87.10 

ELI 

2760.7 

EL2 

236,3 

ALF 

93.81 

LAUNCH  DATE  FEB  17  1969 


FLIGHT  TIME  132.00 


ARRIVAL  DATE  JUN  29  1969 


HELIOCENTRIC  CONIC 

RL  147.04  LAL  .00  La  J40.J6  VL  27.706  GAL 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.541  GAP 

RC  110.023  GL  -44.11  GP  40.54  7AL  93.65  7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  379.323 

-4.40  A7L  176.24  HCA  176.77  SMA  129.13  ECC  .16424  INC06.2362  VI  30.137 

2.38  A ?P  3.77  TAL  203.94  TAP  20.71  RCA  107.92  APO  150.34  V2  34.794 

92.24  ETS  172.43  7AE  47.75  ETE  251.79  7AC  39.62  ETC  303.21  Clp  93.39 


C31568.J71 

VHL  39.600 

DLA  -24.22 

RAL  61.77 

RAO  6573.2  VEl  41.103 

PTH  3.57 

VHP  49.975 

OPA  27.41 

RAP 

252.03 

ECC26.808I 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

9 26  52 

2020,50 

-14.44 

29.55  326.90 

114.63 

10  0 

32 

1420.5 

-30.99 

22.57 

90.00 

13  53  25 

1134.96 

13.12 

339.09  339.55 

115.32 

14  12 

20 

535.0 

J6.42 

331 .97 

100.00 

10  27  51 

1823.66 

-17.10 

13.81  325,62 

114.89 

10  58 

14 

1223.7 

-13.61 

6.77 

100.00 

15  35  7 

807.04 

15.77 

316.27  340.86 

115.73 

15  48 

34 

207.0 

19.10 

309.07 

110.00 

10  56  9 

1734.89 

-23.26 

3.98  322.51 

115.78 

11  25 

4 

1134.9 

■19.60 

356.75 

110.00 

17  23  18 

5756.61 

21 .88 

271.67  344.05 

116.95 

10  59 

15 

5J56.6 

25.31 

264 .20 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  5.4060 

TRA  -.0513 

TC3  -.0803 

BAU  4.3049 

SGT  1007.9  SGR  2652.9  SG3 

51.4 

ST  702.4 

SR 

1611.2 

SS 

T534.9 

RO-10. 6535 

RRA  9.8076  RC3  .1890 

FAU- .07482 

RRT  -.0115  RRF 

.9995  RTF 

► 7933 

CRT  -.9580 

CRS 

-.9998 

CST 

.9527 

FOE-2.3374 

FRA  2.2910 

fC3  .0413 

BSP  8619 

SGB  2837.9  R23  - 

.0955  Rl 3 , 

► 9954 

LSA  2340.6 

MSA 

219.5 

SSA 

.6 

B0E1 1.9467 

BRA  9.8077  SC3  .2053 

FSP  -164 

SGI  2701.8  SG2  561.7  THA  107.09 

Eli  1779.5 

El2 

203.1 

ALF 

115.30 

1776 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


launch  OATE  FEB  17  1969 


1777A 

FLIGHT  TIKE  134.00 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

14  9 51 

5043.51 

-1.76 

245.57 

266.40 

0 34  57 

3298.70 

-1.75 

97.12 

266.46 

14  9 51 

5043.51 

-1.76 

245.57 

266.40 

0 34  57 

3290.78 

-1.75 

97.12 

266.46 

14  9 51 

5043.51 

-1.76 

245.57 

266.40 

0 34  57 

3298.70 

-1.75 

97.12 

266.46 

HELIOCENTRIC  CONIC 

RL  147.04  LAL  .00  LOL  140.16  VL  27.660  GAL 

RP  100.90  LAP  -3.27  LOP  33J.11  VP  37.516  GAP 

RC  121.206  GL  59.53  CP  -70.37  7AL  96.90  ZAP 

planetocentric  CONIC 

C3  563.793  VHL  23.744  OLA  60.69  RAL  357.16  RAD  6572.5 


24.30 
155.62 
24.10 
155.62 
24.30 
155.62 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2333  TRA  1.3364  TC3  -.0615 
R0- 11. 0309  RRA  3.0612  RC3  -.1779 
FOE  2.2047  FRA  -.5746  FC3  .0297 
B0E1 1.0414  0RA  3.3402  6C3  .1003 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  100.09  LAP  -3.32  LOP  334.20 

RC  123.501  GL  63,54  GP  -70.60 

PLAfCTOCENTRIC  CONIC 


DISTANCE  390.061 

-5.24  A7L  42,03  HCA  104.41  SNA  120.06 
4.44  A7P  137.09  TAL  206.60  TAP  31.09 
95.91  ETS  106.79  ZAE  73.94  £TE  106.30 


ARRIVAL  DATE  JUL  1 .1969 


ECC  .17070  INC47.9705  VI  30.137 
RCA  106.60  APO  J5J.13  V2  34.790 
ZAC  04.71  ETC  73.60  CLP  107.04 


V£l  26.174  PTH  3,37  VHP  29.030  OPA  -81.65  RAP  144.66  ECC1O.2706 
1NJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


21.32 

21.32 

21.32 

21.32 

21.32 

21.32 


15  33  55 
1 29  56 
15  33  55 
1 29  56 
15  33  55 
1 29  56 


4443.5 
2690.0 
4443.5 
2690  .0 
4443.5 
2690.0 


-9.20 

-9.20 

-9.20 

-9.20 

-9.20 

-9.20 


243.05 

94.60 

243.05 

94.60 

243.05 

94.60 


ORBIT  DETERMINATION  ACCURACV 


BAU  1.4191 
FAU- .01933 
BSP  11152 
FSP  -189 


VL  27.628 
VP  37.491 
7AL  100.69 


ST 

272.3  SR 

2732.8 

SS 

1365.3 

CRT 

.4201  CRS 

.9999 

CST 

.4083 

LSA 

3056.9  MSA 

247.7 

SSA 

) .4 

Eli 

2735.2  El2 

246.9 

alf 

8 7.58 

ARRIVAL 

. DATE 

JUL 

3 1969 

GAL 

GAP 

ZAP 


C3  215.593 

VHL  14.603 

OLA  66.83 

RAL  340.69  RAO  6571.2 

VEL  18.355  PTH 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

26.55 

13  8 59 

4932.25 

-0.27 

241  .95 

247.14 

153.45 

23  20  33 

3200.91 

-0.27 

95.85 

247.12 

26.55 

13  8 59 

4932.25 

-8.27 

241.95 

247.14 

153.45 

23  20  33 

3200.91 

-0.27 

95.85 

247.12 

26.55 

13  8 59 

4932.25 

-0.27 

241.95 

247.14 

153.45 

23  20  33 

3200.91 

-8.27 

95.05 

247.12 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION 

SGT  936,1  SGfl  3455.7  SG3  57.9 
RRT  .6804  RRF  -.9990  RTF  -.6537 
SG6  3500.3  R23  -.0722  R13  -.9970 
SGI  3516.2  SG2  674.1  THA  79.15 

FLIGHT  TIME  136.00 

DISTANCE  395.449 

-4.91  AZL  61.40  HCA  106.96  SMA  128.59  ZCC  .17200  INC28.5234  Vi  30.137 

4.54  AZP  110.35  TAL  204.95  TAP  31.91  RCA  106.47  APO  150.70  V2  34.803 

99.96  ETS  226.36  ZAE  07.75  tTZ  145.43  ZAC  95.39  ETC  114.50  CLP  151.05 


23.43 

23.43 

23.43 

23.43 

23.43 

23.43 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14  31  11 

4332. 3 

-15.60 

239.07 

24  13  54 

2600.9 

-15.59 

92.98 

14  31  11 

4332.3 

-15.60 

239.07 

24  13  54 

2600.9 

-15.59 

92.90 

14  31  11 

4332.3 

-15.60 

239.07 

24  13  54 

2600.9 

-15.59 

92.98 

ORBIT  DETERMINATION  ACCURACV 


TOE  3.6306  TRA-I.1777  TC3  -.0251  BAU  .0965 
ROE-3.7844  RRA  3.0495  RC3  -.0222  FAU  .00397 
FOE  1.3213  FRA  -.6799  FC3  -.0160  BSP  11800 
BOE  5.2499  BRA  3.2690  BC3  .0335  FSP  -236 


SGT  1040.0  SGR  3366.3  SG3 
RRT  -.9000  RRF 
SG6  3836.4  R23 
SGI  3774.3  SG2 


SG3 

73.5 

ST 

1462,5 

SR 

1733.2 

SS 

046.2 

RTF 

.9737 

CRT 

-.9526 

CRS 

.9044 

CST 

-.9913 

R13 

-.9926 

LSA 

2395,6 

MSA 

346.1 

SSA 

1 .7 

THA 

117.38 

ELI 

2241.5 

El2 

343.9 

alf 

129.92 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.64  LAL  .00  LOL  140.16 

RP  100.07  LAP  -3.35  LOP  337.45 

RC  125.948  GL  61.00  GP  -75.23 

planetocentric  conic 

C3  113.014  VHL  10.631  OLA  63.41 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
13  14  35  4003.06 

23  7 40 


FLIGHT  TIME  138.00 
DISTANCE  401.197 

VL  27.507  GAL  -4.65  AZL  70.06  HCA  109.88  SMA  120.31 
VP  37.467  GAP  4,73  AZP  109.66  TAL  203.40  TAP  33.35 
ZAL  104.12  ZAP  104.61  ETS  270.43  ZAE  96.27  £T£  196.77 


ARRIVAL  DATE  JUL  5 1969 


30.56 
149.44 
30.56 
149.44 

30.56 
149.44 

DIFFERENTIAL  CORRECTIONS 


3101.10 
13  14  35  4003.86 
23  7 40  3101.10 
13  14  35  4003.06 
23  7 40  3101.18 


RAL  339.70 
INJ  LAT 
-14,95 
-14.94 
-14.95 
-14.94 
-14.95 
-14.94 


TDE 

3.5349 

TRA- 

-2.7704 

TC3 

-.2059 

BAU 

.4323 

ROE 

.1437 

RRA 

.6360 

RC3 

.0116 

FAU 

.01598 

FOE 

1.1823 

FRA 

-.7209 

FC3 

-.1222 

BSP 

12475 

BOE 

3.5370 

BRA 

2.0502 

BC3 

.2861 

FSP 

-313 

RAO  6570. 
INJ  LONG 
236.06 

94.47 
236.06 

94.47 
236.06 

94.47 
MJO- 
SGT 
RRT 
SG6 
SGI 


ZCC  .11202  INC19.9370  vj  30.137 
RCA  106.24  APO  150.30  V2  34.008 
ZAC  101.33  ETC  166.92  CLP-lTi.67 

OPA  -66.77  RAP  61.03  ECC  2.8599 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

27.60 

14  34  38 

4203.9 

-22.01 

232.49 

27.60 

23  59  21 

2501 .2 

-21 .99 

90.90 

27.60 

14  34  38 

4203.9 

-22.01 

232.49 

27.60 

23  59  21 

2501 .2 

-21 .99 

90.90 

27.60 

14  34  38 

4203.9 

-22.01 

232. 49 

27.60 

23  59  21 

2501 .2 

-21.99 

90.90 

242.11 
242.09 
242.11 
242.09 
242.11 
242.09 

COURSE  EXECUTION  ACCURACV 
3097.5  SGR  770.1  SG3  95.7' 
-.0094  RRF  -.7289  RTF  .9904 
3972.9  R23  -.1419  R13  -.9079 
3947.7  SG2  446.5  THA  170.79 


LAUNCH  DATE  FEB  17  1969 

Heliocentric  conic 

RL  147.04  LAL  .00  LOL  140.16  VL 

RP  108.05  LAP  -3.38  LOP  340.63  VP 

RC  128.306  GL  58.70  GP  -69.10 

planetocentric  conic 
C3  71.028  VHL  8.475  OLA  60.22 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

34.34  13  36  10  4607.00  -2 

145.66  23  10  49  3017.20  -2 

34.34  13  36  10  4607.00  -2 

145.66  23  10  49  3017.20  -2 

34.34  13  36  10  4607.00  -2 

145.66  23  10  49  3017,20  -2 

differential  corrections 

TOE  2.7400  TRA-2.5011  TC3  -.6373  BAU 
ROE  .0336  RRA  -.1204  RC3  -.1117  FAU 

FOE  1.2206  FRA  -.7471  FC3  -.3064  BSP 

BOE  2.8724  BRA  2.5044  BC3  .6470  FSP 


27.546  GAL 
37.442  GAP 


FLIGHT  TIME  140.00 
OISTANCE  407.054 

-4.4J  AZL  74.71  HCA  192.91  SMA  128.03 
4.95  AZP  104.92  TAL  202.06  TAP  34.97 


ORBIT  DETERMINATION  ACCURACV 

ST 

2153.4  SR 

242.5 

SS 

752.9 

CRT 

-.1590  CRS 

.0627 

CST 

-.9953 

LSA 

2200.5  MSA 

249.4 

SSA 

2.1 

ELI 

2153.0  EL2 

239.3 

alf 

178.96 

ARRIVAL 

OATE 

JUL 

7 1969 

ZAL  106.97  ZAP  109.45  ETS  295.33  7AE  102.63  ETE  212.36 


RAL  342.00  RAD  6569.4 
INJ  LAT  INJ  LONG 


VEL  13.899  PTH  2.54  VHP  10.050 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
54  17 
1 7 

54  17 
1 7 


1.3  2 

229.68 

240.66 

31.98 

14 

1.31 

92.58 

240.64 

31.90 

24 

1.32 

229.60 

240.66 

31.90 

14 

1.31 

92.58 

240.64 

31.98 

24 

1.32 

229.68 

240.66 

31.90 

14 

1.31 

92.58 

240.64 

31 .90 

24 

MIO-COURSE  EXECUTION  ACCURACV 

.6213 

SGT 

4026.4  SGR 

619.7  SG3 

121.7 

,02542 

RRT 

,7402  RRF 

.0409  RTF 

.9796 

12821 

SGB 

4073.6  R23 

.1726  R13 

.9817 

-401 

SGI 

4052.7  SG2 

413.9  THA 

6.57 

ECC  .17236  INC15. 2862  VI  30.137 
RCA  105.96  APO  150.09  V2  34.815 

ZAC  105.51  ETC  103.63  ClP-158.96 

OPA  -59.87  RAP  52.98  ECC  2.1821 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4007.6  -27.04  225.35 

2417.2  -27.03  00.26 

4087.8  -27.04  225.35 

2417.2  -27.03  00.26 

4087.8  -27.04  225.35 

2417.2  -27.03  08.26 

ORBIT  DETERMINATION  ACCURACV 

ST  2120.6  SR  566.0  SS  764,1 

CRT  .9172  CRS  -.9660  CST  -,9890 

LSA  2312.1  MSA  236.3  SSA  2.7 

ELI  2184.0  EL2  219.0  AlF  13.90 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69* 


LAUNCH  CATE  FEB  17  1969 


flight  time  U2.00 


ARRIVAL  CATE  JUL  9 1969 


HELIOCENTRIC  conic 
RL  147.04  LAL  .00  LOt  148. 16 

RP  108.83  LAP  -3.39  LOP  343.80 

RC  130.653  Gl  55.23  CP  -62.97 

planetocentric  CONIC 


VL  27.504 
VP  37.417 
7 Al  109.16 


CISTANCE  4 12.951 

GAL  -4.16  A7l  77.60  HCA  195.99  SMA  12 7.74  ECC  .J7289  INC12.3951  V!  30 . 1 3 7 

GAP  5.18  A7P  101.93  TAL  200.66  TAP  36.65  RCA  105.66  APO  149.83  V2  34.821 

7AP  114.25  ET5  3 01.21  7AE  107.73  ETE  216.38  7AC  108.87  ETC  188.89  ClP'I54.67 


J 2 LONG 

218.34 
85.53 
218.34 
85.53 
218.34 
85.53 
RAC  V 

794  .0 
T -.9860 
A 3.5 
F 17.65 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC  INJ  A7MTH  INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

37.75 

14  I 1 

4589.70 

-24.20 

223.41  240.21 

36.22 

15 

17 

31 

3989.7 

-30.55 

142.25 

23  18  1 

2952.83 

-24.18 

90.59  240.18 

36.21 

24 

7 

U 

2352,8 

-30.54 

37.75 

14  1 | 

4589.70 

-24.20 

223.41  240.21 

36.22 

15 

17 

31 

3989 . 7 

-30.55 

U2.25 

23  18  1 

2952.83 

-24.18 

90.59  240.18 

36.21 

24 

7 

14 

2352.8 

-30.54 

37.75 

14  1 1 

4589.70 

-24  .20 

223.41  240.21 

36.22 

15 

17 

31 

3989.7 

-30.55 

142.25 

23  18  3 

2952.83 

-24.10 

90.59  240.10 

36.21 

24 

7 

14 

2352.8 

-30.54 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  AC 

TCE  2.3526 

TRA-2.2293 

TC3-1 .0315 

BAU  .7373 

SGT  4080.0  SGR 

873  .2  SG3 

149.0 

ST 

2126.4 

SR  704.4 

ROE  .8682 

RRA  -.2702 

RC3  -.2384 

FAU  .03399 

RRT  .0019  RRF 

.9570  RTF 

.9719 

CRT 

.9512 

CRS  -.9893 

FOE  J .2792 

FRA  -.7554 

FC3  -.5726 

BSP  1 3316 

SGB  4172.0  R23 

.1955  R13 

.9757 

LSA 

2365.3 

MSA  231.5 

BDE  2.5077 

BRA  2.2456 

BC3  1.0587 

FSP  -504 

SGI  4153.2  SG2 

403.6  THA 

10,77 

ELI 

2230.4 

EL2  207.3 

LAUNCH  CATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  148.16 

RP  108.80  LAP  -3.39  LOP  346.97 

RC  132.989  CL  51.85  GP  -57.30 

PLANETOCENTRIC  CCNIC 
C3  39.709  VHL  6.303  OLA 

LNCH  A7MTH  LNCH  TIME 


flight  time  U4.oo 


ARRIVAL  CATE  JUL  II  1969 


54.91 
L-I  TIME 
4507.99 
2905.09 
4 507.99 
2905.09 
4507.99 
2905 .09 


40.77  14  25  46 

339.23  23  26  13 

40.77  14  25  46 

139.23  23  26  13 

40.77  J4  25  46 

139.23  23  26  13 

DIFFERENTIAL  corrections 
toe  2.1837  TRA-1.9671  TC3-1 ,4043 

ROE  .8174  RffA  -.2427  RC3  -.3145 

FOE  1.3622  FRA  -.6913  FC3  -.8584 

0OE  2.3316  BRA  1 .9621  BC3  1.4391 


LAUNCH  CATE  FEG  17  1969 

heliocentric  CCNIC 
RL  14  7.84  LAL  .00  LOL  1 48".  1 6 

RP  108.78  LAP  '3.39  LOP  350.15 

RC  135.313  Gl  48.68  GP  -52.15 

planetocentric  conic 

C3  32.354  VHL  5.688  ClA  52.75 

LNCH  TIME  L-I  TIME 
14  49  37 
23  34  31 
14  49  37 
23  34  31 
14  49  37 
23  34  31 


VL  27.461 
VP  37.393 
7AL  110.74 

RAl  351.03 
INJ  LAT 
-26.86 
-26.85 
-26.86 
-26.85 
-26.86 
-26.85 


GAL 

GAP 


DISTANCE  418.867 

-3.91  A7L  79.58  HCA  199.11  SMA  127.45  ECC  .17356  INCI0.4202  VI  30.137 
5.41  A7P  99.86  TAL  199.24  TAP  38.35  RCA  305.33  APO  149.57  V2  3 4.829 


7AP  318.86  ETS  303.99  ZAE  111.93  ETE  216.87  7AC  111.77  ETC  190.74  ClP-153.31 


RAO  6568.5  VEL  12.692  PTH  2.31 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


217.53 

88.73 

217.53 

88.73 

217.53 

88.73 


240.19 
240.  J 8 
240.19 
240.10 
240.19 
24 0.18 


40.12 

40.12 

40.12 

40.12 

40.12 

40.12 


MIC-COURSE  EXECUTION  ACCURACY 


VHP  7.599 
INJ  TIME 
15  40  54 
24  34  38 
15  40  54 
24  14  30 
15  40  54 
24  14  38 


OPA  -47.84  RAP  44.07  ECC  1.6535 
PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 


3908.0 

2305 .1 
3908.0 
2305.J 

3908.0 

2305.1 


-32.85 

-32.04 

-32.05 

-32.04 

-32.85 

-32.04 


211 .02 
03.02 
21 J .02 
03.02 
21 1 .02 
03.02 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 
43.44 
136.56 
43.44 
136.56 
43.44 
136.56 

DIFFERENTIAL  CORRECTIONS 


4439.36 
2070.27 
4439.36 
2070 .£7 
4439.36 
2070.27 


BAU  . 7640 

SGT  4093.2  SGR 

925.6  SG3  170.6 

ST  2194.6 

SR 

752.2 

SS 

041.5 

FAU  .03937 

RRT 

.8898  RRF 

.9677  RTF 

.9619 

CRT  .9594 

CRS 

-.9944 

CST 

-.9830 

BSP  32356 

SG0  4196.6  R23 

■2256  R13 

.9667 

LSA  2456.7 

MSA 

234  .j 

SSA 

4 . 3 

FSP  -513 

SGI  4176.3  SG2 

414.0  THA  11 .49 

ELI  2311 .1 

EL2 

201  .4 

alf 

18.35 

flight  time 

146.00 

ARRIVAL 

. cate 

JUL 

13  1969 

CISTANCE  424.770 

VL  27.410 

GAL  -3.66 

A7l  01 .02  HCA  202.24 

SMA  127.16 

ECC  .1  74  37 

INC 

8.9017 

VI 

30. 137 

VP  37.369 

GAP  5.65 

A7P  90.32  TAL  197.82 

TAP  40.06 

RCA  104.99 

APO 

349.34 

V2 

34  .037 

7al  Ml  .75 

ZAP  323.20 

ETS  305  J 

65  7AE  115.38 

ETE  215.93 

7AC~lY4 . 30 

ETC 

393 .26 

CLP 

'153.17 

RAL  355.06 

RAC  6568.3 

VEL  12.399  PTH  2.24 

VHP  6.997 

CPA  ~42 . 55 

RAP 

42.01 

ECC 

1 .5325 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

-28.65 

212.16 

240.52 

4 3.62 

16  3 36 

3839.4 

- 

34.20 

205 .91 

-28.64 

87.12 

240.50 

43.61 

24  22  23 

2270 . 3 

- 

34  .27 

80.06 

-28.65 

212.16 

240.52 

43.62 

16  3 36 

3839.4 

- 

34  .28 

205.91 

-28.64 

87.12 

240.50 

43.61 

24  22  21 

2270.3 

- 

34  .27 

00.06 

-28.65 

212.16 

240.52 

43.62 

16  3 36 

3839.4 

- 

34  .20 

205 .91 

-28.64 

87.12 

240.50 

43.61 

24  2Z  21 

2270.3 

- 

34  .27 

00.86 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


RCE  . 
FOE  1 . 
BDE  2. 


.0745 

6AU 

.0294 

SGT 

4223.5 

SGR 

932.1  SG3 

194.7 

ST 

2219.9 

SR 

730.3 

SS 

850,5 

.4033 

FAU 

.04634 

RRT 

.9052 

RRF 

.9727  RTF 

.9588 

CRT 

.9639 

CRS 

-.9963 

CST 

-.9831 

.2400 

BSP 

3 3400 

SGB 

4325:r 

R23 

V2292  RJ  3 

.9631 

LSA 

2476.8 

MSA 

224.3 

SSA 

5.2 

.9174 

FSP 

-641 

SGI 

4307.7 

SG2 

380,4  THA 

11.39 

ELI 

2329.6 

El2 

185.3 

alf 

17.71 

LAUNCH  HATE  F£0  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  1 40 . J 6 
RP  108.75  LAP  -3.37  LOP  353.32 
RC  137.625  GL  45.75  GP  -47.55 

planetocentric  conic 

C3  27,374  VHL  5.232  DtA  50.88 
LNCH  A7MTH  LNCH  TIME  "L-I- TIME 
45.70  15  12  25  4381.19 

134.22  23  43  0 2844.71 

45.78  15  12  25  4381 .19 

134.22  23  43  0 2844.71 

45.78  15  12  25  4301  ,19 

134.22  23  43  0 2844.7] 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9001  TRA-1.6673  TC3-2.3271 
ROE  .6366  RRA  -.1809  RC3  -.4510 
FOE  1.3484  FRA  -.5897  FC3-1 .6043 
BDE  2.0115  BRA  1 .677]  8C3  2.3704 


flight  time  ua.oo 


ARRIVAL  cate  - JUL  15  1 969 


VL  27.374 
VP  57.345 
7AL  112.24 

RAl  358.98 

rNJ  LAT 

-29.84 

-29.83 

-29.04 

-29.83 

-29.84 

-29.83 

BAU  .8675 
FAU  .05073 
BSP  13814 
FSP  -704 


CISTANCE  430.689 

GAL  -3.40  A7L  82.12  HCA  205,30  SMA  126.07  ECC  .17529  INC  7.8026  VI  30.137 

GAP  5.09  A7P  97.13  TAL  196.37  TAP  41.75  RCA  104.63  APO  149.11  V2  34.846 

7AP  127.21  ETS  306.83  7AE  118.20  ETE  214.35  7AC  116.78  ETC  191.19  ClP-153.62 


RAD  6568.1  VEL  12.196  PTH  2.19  VHP  6.605 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
207.36  241.19  46.66  16  25  26 

05.77  241 .17  46.66  24  30  25 

207.36  241.19  46.66  16  25  26 

85.77  241 .17  46.66  24  30  25 

207.36  241.19  46.66  16  25  26 

05.77  24j .17  46.66  24  30  25 

MID-COURSE  EXECUTION  ACCURACY 

SGT  4321.1  SGR  890.5  SG3  212.4 

RRT  .9052  RRF  .9700  RTF  .9539 

SGB  44J3.6  R23  .2351  R1 3 .9579 

SGI  4397,6  SG2  375.2  THA  10.74 


RAP 

INJ 


DPA  -37.71 
PO  CST  TIM 
3701  .2 
2244 .7 
3701  .2 
2244 . 7 
3781  .2 
2244.7 
ORBIT  DETERMINA 
ST  2264.0  SR 
CRT  .9665  CRS 
LSA  2512.8  MSA 
ELI  2364.5  EL2 


4] . 55  ECC  3 .4505 
2 LAT  INJ  2 LONG 
200.67 


35.14 
35.13 
35.3  4 

35.13 

35.14 
35.13 


79.08 

200.67 

79.08 

200.67 

79.08 


TION  ACCURACY 
703. 7 SS  86J  .2 
.9974  CST  -.9823 

219.0  SS  A 6.3 

173.0  AlF  16.81 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  J7  1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  JUL  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  436.595 

RL  147.84  LAL  .00  LOL  148.16  VL  27.331  GAL  -3.13  AZl  82.99  HCA  208.52  SMA  126.58  ECC  .17634  INC  7.0112  vj  30.137 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.321  GAP  6.13  A7P  96.17  TAL  194.91  TAP  43.43  RCA  104.26  APO  J48.90  V2  34  .855 

RC  139.923  CL  43.05  GP  -43.46  7Al  112.27  7AP  130.88  ETS  307.77  7AE  120.48  E TE  212.50  7AC  119.04  ETC  190.85  ClP-154.36 

PLANETOCENTRIC  CONIC 

C3  23.815  VHL  4.880  CLA  49.28  RAL  2.82  RAC  6568 .0  VEL  12.050  PTH  2.15  VHP  6.352  OPA  -33.32  RAP  40.87  ECC  1.3919 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

47.82 

15 

34 

18 

4331 .32 

-30.63 

203.09 

242.20 

49.30 

16  46  29 

3731  .3 

-35.63 

196.05 

132.18 

23 

51 

46 

2825 .83 

-30.61 

84,66 

242.19 

49.29 

24  38  52 

2225.8 

-35.62 

77.62 

47.82 

15 

34 

18 

4331 .32 

-30.63 

203.09 

242.20 

49.30 

16  46  29 

3731  . 3 

-35.63 

196.05 

1 32 . 1 8 

23 

51 

46 

2825.83 

-30.61 

84.66 

242.19 

49.29 

24  38  52 

2225.8 

-35.62 

77.62 

47.82 

35 

34 

18 

4331 .32 

-30.63 

203.09 

242.20 

49.30 

16  46  29 

3731  .3 

-35.63 

196.05 

132. 18 

23 

51 

46 

2825.83 

-30.61 

84.66 

242.19 

49.29 

24  38  52 

2225.8 

-35.62 

77.62 

DIFFERENTIAL  CORRECTIONS  MID-COURSE:  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  1 .8352  TRA-1 . 521 9 TC3-2.7845  BAU  .8995  SGT  44J9.4  SCR  853.8  SG3  225.9  ST  2307,5  SR  673.4  SS  864.2 

RDE  .5698  RR A -.14 12  RC3  -.4773  FAU  .05370  RRT  .9019  RRF  .9641  RTF  .9496  CRT  .9686  CRS  -.9982  C5T  -.9815 

FOE  3.3207  FRA  -.4978  FC3-1  .9522  BSP  14107  SOB  4501.1  R23  .2357  RJ 3 .9530  LSA  2545.4  MSA  213.6  S5A  7.4 

BCE  1.9216  BRA  1.5285  BC3  2.8251  FSP  -750  SGI  4486.4  SG2  363.2  THA  9.95  ELI  2398.3  €l2  161.0  AlF  15.86 

LAUNCH  DATE  FEB  17  1969  FLIGHT  TIME  152.00  ARRIVAL  CATE  JUL  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  442.492 


RL  147.84 

LAL 

.00 

La  148.16 

VL  27.286 

GAL  -2.85 

A7L  83.70 

HCA  211.68 

SMA  126.29 

ECC  .17751 

INC 

6.2997 

VI 

30.137 

RP  108.69 

LAP 

-3.30 

LOP  359.68 

VP  37,298 

GAP  6.38 

A7P  95.37 

TAL  195.42 

TAP  45 

.10 

RCA  103.87 

APO 

148 .71 

V2 

34  .865 

RC  142.207 

GL 

40.54 

GP  -39.84 

ZAL  111.87 

ZAP  134.22 

ETS  308.55 

7 At  122.52 

ETE  210 

1.57 

7AC  121 .22 

ETC 

190.38 

CLP 

-155.26 

PLANETOCENTRIC  CONIC 

C3  21.166 

VHL 

4.601 

DLA  47.90 

RAL  6.62 

RAO  6567.9 

VEL  11.939 

PTH  2.12 

VHP  6. 

194 

CPA  -29.33 

RAP 

40.66 

ECC 

1 .3403 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

49.60 

15 

55  27 

4 288.09 

-31  .14 

199.32 

243.55 

51  .56 

17  6 

56 

3688 . J 

- 

35.00 

192.01 

130.40 

0 

4 52 

2811.82 

-31 .13 

83.77 

243.54 

51.55 

0 51 

44 

2211  .8 

- 

35  .07 

76.46 

49.60 

15 

55  27 

4 288.09 

-31  .14 

199.32 

243.55 

51.56 

17  6 

56 

3688 . 1 

35.80 

19 2.01 

130.40 

0 

4 52 

2811 .82 

-31  .13 

83.77 

243.54 

51.55 

0 51 

44 

2211.8 

' 

35.87 

76.46 

49.60 

15 

55  27 

4 288.09 

-31  .14 

199.32 

243.55 

51.56 

17  6 

56 

3688 . 1 

- 

35.88 

192.01 

130.40 

0 

4 52 

2811.62 

-31  .13 

83.77 

243.54 

51  .55 

0 51 

44 

2211 .8 

- 

35.87 

76.46 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.7793 

TRA- 

■1  .3821 

TC3-3.2442 

BAU  .9283 

SGT  4518.1  SGR  , 

807.0  SG3  - 

235.5 

ST  2347.7 

SR 

643.8 

SS 

859.9 

ROE  .5146 

RRA 

-.1070 

RC3  -.4873 

FAU  .05548 

RRT  , 

.8966  RRF 

.9554  RTF 

.9457 

CRT  .9708 

CRS 

-.9988 

CST 

-.9808 

FOE  1 .2769 

FRA 

-.3966 

FC3-2.2692 

BSP  14413 

SGB  4589.6  R23 

.2308  R13 

.9487 

LSA  2573.3 

MSA 

208.0 

SSA 

8,6 

0OE  1.8522 

BRA 

1 .3862 

0C3  3.2806 

FSP  -783 

SGI  4576.0  SG2 

352.9  THA 

9.15 

ELI  2429 .8 

El2 

149.2 

ALF 

14.96 

LAUNCH  CATE  FED  17  1969  FLIGHT  TIME  154.00  ARRIVAL  CATE  JUL  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  448.381 

RL  147.84  LAL  .00  LOL  148.16  VL  27.242  GAL  -2.56  A7L  84 . 30  HCA  214.84  SMA  126.00  ECC  .17881  INC  5.7046  VI  30.137 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.275  GAP  6.62  A7P  94.69  TAL  191.92  TAP  46.76  RCA  103.47  APO  1 48.53  V2  34.875 

RC  U4.478  GL  38.20  GP  -36.65  7Al  113.10  ZAP  1 37.25  ETS  309.22  7AE  123.79  ETE  208.66  ZAC  123.33  ETC  189.87  ClP-156.25 

PLANETOCENTRIC  CONIC 

C3  19.133  VHL  4.374  CLA  46.7]  RAL  10.43  RAC  6567.8  VEL  11  .854  PTH  2.10  VHP  6.105  CPA  -25.70  RAP  40.80  ECC  1.3149 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51 .16 

16  16 

6 

4250.39 

-31  .47 

195.99 

245.24 

53.51 

17  26  56 

3650.4 

-35.98 

100.46 

128.84 

0 14 

36 

2801 .39 

-31  .46 

83.07 

245.23 

53.49 

1 117 

2201  .4 

-35.97 

75.54 

51 .16 

16  16 

6 

4250.39 

-3J  .47 

195.99 

245.24 

53.51 

17  26  56 

3650,4 

-35.98 

108.46 

128.84 

0 M 

36 

2801 .39 

-31  .46 

83.07 

245.23 

53.49 

1 117 

2201  .4 

-35.97 

75  .54 

51  .16 

16  16 

6 

4250.39 

-31  .47 

195.99 

245.24 

53.51 

17  26  56 

3650.4 

-35.98 

100 .46 

128 .84 

0 14 

36 

2801 .39 

-31  .46 

03.07 

245.23 

53.49 

1 117 

2201  .4 

-35.97 

75.54 

differential 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  - 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .7365 

TRA-1 .2427 

TC3-3.70IO 

BAU 

.9540 

SGT 

4614.4 

SGR 

762.7 

SG3 

241  .0 

ST 

2385.5 

SR 

63  7.5 

SS 

050.2 

ROE 

.4701 

RRA  -.0701 

RC3  -.4055 

FAU 

.05624 

RRT 

.8893 

RRF 

.94  39 

RTF 

.9423 

CRT 

.9733 

CRS 

-.9993 

CST 

-.9001 

FOE 

1 .2230 

FRA  -.2900 

FC3-2.5449 

BSP 

14707 

see 

4677.0 

R23 

.2213 

R13 

.94  40 

LSA 

2598.0 

MSA 

202.2 

SSA 

9.0 

BCE 

1 .7990 

BRA  1 .2451 

BC3  3.7327 

FSP 

-804 

SGI 

4664.3 

SG2 

345.1 

THA 

8.41 

ELI 

2460.3 

El2 

1 37.4 

AlF 

14.19 

LAUNCH  CATE  FEB  17  3 969  FLIGHT  TIME  156,00  ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  CONIC  DISTANCE  454.260 

RL  147.84  LAL  .00  LOL  148.16  VL  27.198  GAL  -2.26  A7L  84.80  HCA  218.00  SMA  125.71  ECC  .18024  INC  5.3  967  V]  30.137 

RP  108.63  LAP  -3.20  LOP  6.05  VP  37.253  GAP  6.86  AZP  94.10  TAL  190.39  TAP  48.40  RCA  103.05  APO  3 48.37  V2  34.885 

RC  146.734  GL  36.00  GP  -33.84  7AL  109.98  ZAP  14 0 .01  ETS  309-79  7AE  124.97  ETE  206.84  ZAC  12 5.41  ETC  189.36  ClP-157.27 

PLANETOCENTRIC  CONIC 

C3  17.536  VHL  4.188  OLA  45.68  RAl  14.27  RAD  6567.7  VEL  11.706  PTH  2.08  VHP  6.065  OPA  -22.41  RAP  41.24  ECC  1 .2886 

LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

52.53  16  3625  4217.28  -31.67  193.04  247.24  55.18  174643  3617.3  -35.98  185.34 

127.47  024  57  2793.72  -33.66  82.51  247.23  55.17  1 11  30  2193.7  -35.97  74.82 

52.53  163625  4217.28  -31.67  193.04  247.24  55.18  174643  3617.3  -35.98  185.34 

127.47  024  57  2793.72  -31.66  82.51  247.23  55.17  1 11  30  2193.7  -35.97  74.82 

52.53  163625  4217.28  -31.67  193.04  247.24  55.18  174643  3617.3  -35.98  185.34 

127.47  024  57  2793.72  -31.66  82.51  247.23  55.17  1 11  30  2193.7  -35.97  74 .82 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TOE  1.7044  TRA-1. 1000  TC3-4.1471  BAU  .9786  SGT  4705.5  SGR  722-8  SG3  245.0  ST  2422.2  SR  595.8  SS  837.4 

ROE  .4348  RRA  -.0533  RC3  -.4741  FAU  .05610  RRT  .8795  RRF  .9296  RTF  .9391  CRT  .9762  CRS  -.9996  CST  -.9793 

FCE  1.1644  FRA  -.1804  FC3-2.7696  BSP  14954  SGB  4760.7  R23  .2087  Rl3  .9412  LSA  2623.8  MSA  196,5  SSA  11.2 

BCE  1.7590  BRA  1.1013  BC3  4.J742  FSP  -811  SGI  4748.5  SG2  340.9  THA  7.73  ElJ  2491.2  El2  125.8  AlF  13.54 


1779 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  FEB  17  1969 


FLIGHT  TIME  150.00 


ARRIVAL  CATE  JUl  25  1969 


HELIOCENTRIC  CONIC 

RL  1*7.04  LAL  .00  LOL  1*0.  16  VL  27*153 

RP  100.59  LAP  -3.13  LOP  9.23  VP  37.231 

RC  1*6.977  Gl  33.91  GP  -31.36  7AL  100.5* 

PLANCTOCENTRIC  CONIC 


DISTANCE  *60,120 

GAL  -1.95  A2L  05.2*  MCA  221.17  SMA  125,43  ECC  .10182  INC  4.7557  VI  30.137 
GAP  7.11  A7P  93.50  TAL  108.85  TAP  50,03  RCA  102.62  APO  1*0.23  V2  34.097 
ZAP  1*2.51  ETS  310.25  7AE  125.91  ETE  205.13  7AC  127.47  ETC  100.06  ClP-150.31 


C3  16.265 

VHL 

4.033 

DLA  44.76 

RAL  18.18 

RAD  6567. 

7 VEL  11.732 

PTH  2.07 

VHP  6.063 

DPA  -19.41 

RAP  41 .91  ZCC 

1 .2677 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

53.76 

16 

56  39 

4107.95 

-31.77 

190.41 

249.56 

56.63 

18  6 

27 

3588.0 

-35.90 

182. 57 

126.24 

0 

35  55 

2708.42 

-31.75 

82.10 

249.55 

56.62 

1 22 

23 

2108.4 

-35.89 

7*  .27 

53.76 

16 

56  39 

4187.95 

-31.77 

190.41 

249.56 

56.63 

18  6 

27 

3500.0 

-35.90 

182.57 

126,24 

0 

35  55 

2788.42 

-31.75 

82.10 

249.55 

56.62 

1 22 

23 

2186.4 

-35.89 

7*  .27 

53.76 

16 

56  39 

4107.95 

-31.77 

190.41 

249.56 

56.63 

18  6 

27 

3580.0 

-35.90 

102.57 

126.24 

0 

35  55 

2788.42 

-31.75 

82.10 

249.55 

56.62 

1 22 

23 

2108.4 

-35.89 

74  .27 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.6755 

TRA 

-.9565 

TC3-4.5068 

0AU  1.0024 

SOT  4797.6  SGR 

688.6  SG3  246.3 

ST  2451.2 

SR  577.2  SS 

019.1 

ROE  .4060 

RRA 

-.0333 

RC3  -.4591 

FAU  .05545 

RRT 

.8688  RRF 

.9128  RTF 

.9368 

CRT  .9793 

CRS  -.9996  CST 

-.9706 

FOE  1 .0990 

FRA 

-.0754 

FC3-2.9517 

BSP  15261 

SGB  4846.8  R23 

.1916  R13 

.9385 

LSA  2641.2 

MSA  190.1  SSA 

12.6 

BOE  1 .7240 

BRA 

,9571 

BC3  4.6097 

FSP  -816 

SCI 

4835.0  SC2 

338.3  THA 

7.14 

ELI  2515.7 

EL2  113.7  AlF 

13.01 

LAUNCH  OATE  FEB  17  1969 


FLIGHT  TIME  160.00 


ARRIVAL  OATE  JUL  27  1969 


HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  148.16 

RP  108.56  LAP  -3.05  LOP  12.42 

RC  151.204  GL  31.90  GP  -29.17 

PLANE TOCENTRIC  CONIC 


01 STANCE  465.985 

VL  27,108  GAL  -1.63  A7L  85.63  MCA  224.34  SMA  125.  J4  ECC  .18354  INC  4.3670  VJ  30.137 

VP  37.209  GAP  7.36  A IP  93. J3  TAL  187.30  TAP  51.64  RCA  102.17  APO  140.11  VZ  34.908 

7AL  106.81  ZAP  144.80  ETS  310.60  7AE  126.66  ETE  203.56  ZAC  129.53  ETC  188.39  ClP-159.35 


C3  15.246 

VHL  3.905 

OLA  43.94 

RAL  22.10 

RAD  6567.6 

VEL  11.609 

PTH  2.06 

VHP  6.090 

DPA  -16.67 

RAP  42.79 

ECC  1.2509 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54.88 

17  16  57 

4161 .86 

-31.70 

100.05 

252.17 

57.90 

18  26  18 

3561  .9 

-35.77 

180.1  1 

125.12 

0 47  31 

2705.22 

-31 .77 

01.02 

252.17 

57.89 

1 33  56 

2105.2 

-35.75 

73.89 

54.80 

17  16  57 

4161 .86 

-31.70 

100.05 

252.17 

57.90 

18  26  18 

3561  .9 

-35.77 

100.11 

125.12 

0 47  31 

2705.22 

-31.77 

01.02 

252,17 

57.89 

1 33  56 

2105.2 

-35.75 

73.09 

54.00 

17  16  57 

4161 .06 

-31.70 

180.05 

252.17 

57.90 

18  26  10 

3561  .9 

-35.77 

180.11 

125.12 

0 47  31 

2705.22 

-31.77 

01.02 

252.17 

57.89 

1 33  56 

2105.2 

-35.75 

73.89 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .6503 

TRA 

-.8008 

TC3-5.OO05 

BAU 

1 .0248 

SGT 

4006.6 

SGR 

659.9  SG3 

245.8 

ST 

2474.4 

SR 

562.2 

SS 

797,5 

ROE 

.3830 

RRA 

-.0163 

RC3  -.4406 

FAU 

.05431 

RRT 

.0565 

RRF 

.0937  RTF 

.9350 

CRT 

.9820 

CRS 

-.9992 

CST 

-.9777 

FDE 

1.0316 

FRA 

.0258 

FC3-3.O038 

BSP 

15552 

SGB  4930.9  R23 

.1725  R13 

.9364 

LSA 

2653.5 

MSA 

183.4 

SSA 

14  , 1 

BOE 

1 .6942 

BRA 

.8090 

BC3  5.0279 

FSP 

-014 

SGJ 

4919.3 

5G2 

338,3  THA 

6.63 

ELI 

2535.5 

EL2 

101  .4 

ALF 

12.61 

LAUNCH  DATE  FE6  17  1969 


flight  time  i62.oo 


ARRIVAL  CATE  JUL  29  1969 


HELIOCENTRIC  CONIC 

RL  147,04  LAL  .00  LOL  140.16  VL  27,064 

RP  108.52  LAP  -2.96  LOP  15. 6J  VP  37.180 

RC  153.416  GL  29.95  GP  -27.23  7Al  104.81 

PLANE TOCENTRIC  CONIC 


01  STANCE  471 .829 

gal  -1.30  A7L  85.90  HCA  227.52  SMA  124.06  ECC  .18543  INC  4.0198  vi  30.137 

GAP  7.62  ATP  92.72  TAL  105.73  TAP  53.25  RCA  101.70  APO  140. 01  VZ  3*. 920 

7AP  146.89  ETS  310.04  7AE  127.27  ETE  202,13  7AC  131.60  ETC  107.94  ClP-160.39 


C3  14.431 

VHL  3 . 799 

OLA  43.17 

RAL  26.28 

RAC  6567.6 

VEL  11.654 

PTH  2.05 

VHP  6.14 1 

OPA  -14.15 

RAP  43.83 

Zee  1 .2375 

LNCH  A7MT8 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.94 

17  37  28 

4138.45 

-31 .72 

105.90 

255.08 

59.02 

18  46  26 

3538.5 

-35.57 

177.08 

124.06 

0 59  40 

2704.13 

-31 .71 

01.68 

255.07 

59.01 

1 46  5 

2184.1 

-35.56 

73.67 

55.94 

17  37  28 

4138.45 

-31 .72 

105.90 

255.06 

59.02 

10  46  26 

3538.5 

-35.57 

1 77 . 88 

124.06 

0 59  40 

2784.13 

-31.7J 

01.60 

255.07 

59.01 

1 46  5 

2184.1 

-35.56 

73.67 

55.94 

17  37  28 

4J30.45 

-31 .72 

105.90 

255.06 

59.02 

10  46  26 

3538.5 

-35.57 

177.08 

124.06 

0 59  40 

2784 . 1 3 

-31.7J 

01.60 

255.07 

59.01 

1 46  5 

2184.1 

-35.56 

73.67 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE  1.6252 

TRA 

-.6549 

TC3-5.4080 

BAU 

1 .0465 

SCT  4972.5  SGR  i 

636.2  SG3  243.9 

ST 

2407.7 

SR 

550.3 

$S 

77 2 . * 

RCE  .3648 

RRA 

-.0012 

RC3  -.4206 

FAU 

.05282 

RRT  .0424  RRF 

.8726  RTF 

.9335 

CRT 

.9863 

CRS 

-.9980 

CST 

-.9766 

FDE  .9627 

FRA 

.1240 

FC3-3.1689 

BSP 

15844 

SGB  5013.1  R23 

.1533  R13 

.9346 

LSA 

2656.4 

MSA 

177.0 

SSA 

15.7 

BOE  1.6656 

BRA 

.6549 

BC3  5.4244 

FSP 

-007 

SGJ  5001.5  SG2 

340.9  THA 

6.10 

ELI 

2546.3 

EL2 

00.0 

AlF 

12.32 

LAUNCH  OATE  FEB  I 7 1969 

FLIGHT  TIME  164.00 

ARRIVAL 

CATE 

JUL 

31  1969 

HELIOCENTRIC  CONIC 

DISTANCE  477.661 

RL  147.04 

LAL 

.00 

LOL  148.16 

VL 

27.019 

GAL  -.96  A7L  86.29 

HCA  230.70 

SMA 

124 

.57 

ECC 

.18747 

INC 

3.7060 

Vi 

30 . 1 3 7 

RP  108.40 

LAP 

-2.87 

LOP  10.00 

VP 

37.167 

GAP  7.00  A7P  92.35 

TAL  184.15 

TAP 

54 

.84 

RCA 

101 .22 

APO 

1*7.93 

V2 

3* .932 

RC  155.612 

CL 

28.05 

GP  -25.51 

7AL 

102.56 

7AP  140.00  ETS  310.97 

7AE  127.76 

ETE 

21X1.03 

7AC 

133.68 

ETC 

187.52 

CLP 

-161  . * I 

planetocentric  CONIC 

C3  13.709 

VHL 

3.713 

OLA  42.44 

RAL 

30.40 

RAO  6567.5  VEL  11,626 

PTH  2.04 

VHP 

6.211 

OPA 

-11  .83 

RAP 

*5.03 

ECC 

1 .2269 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

56.96 

17 

50  25 

4117.10 

-31  ,50 

103.91  258.25 

60.03 

19 

7 

2 

3517.1 

- 

35.30 

175.83 

123.04 

I 

12  15 

2705.43 

-31.57 

01.70  250.24 

60.01 

1 

58 

40 

2105.4 

- 

35,29 

73.62 

56.96 

17 

58  25 

4117,10 

-31.50 

103.91  258.25 

60.03 

19 

7 

2 

3517.1 

- 

35.30 

175.03 

123.04 

1 

12  15 

2705.43 

-31.57 

01.70  250.24 

60.01 

1 

50 

40 

2105.4 

- 

35.29 

73.62 

56.96 

17 

50  25 

4117.10 

-31 .58 

103.91  250.25 

60.03 

19 

7 

2 

3517.1 

- 

35.30 

1 75.83 

123.04 

1 

12  15 

2705.43 

31.57 

81.70  258.24 

60.01 

1 

50 

40 

2185.4 

- 

35.29 

73.62 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDt  1 .6019 

TRA 

-.4923 

TC3-5 .7660 

BAU 

1 .0656 

SCT  5050.9  SGR  I 

617.4  SG3  240.7 

ST 

2494.1 

SR 

5*1  .5 

SS 

746. 1 

ROE  . 3509 

RRA 

.0125 

RC3  -.3979 

FAU 

.05095 

RRT  .8264  RRF 

.0501  RTF 

.9323 

CRT 

.9890 

CRS 

-.9950 

CST 

-.9752 

FOE  .0955 

FRA 

.2187  FC3-3.1987 

BSP 

16062 

SGB  5080.4  R23 

.1349  R1 3 

,9332 

LSA 

2653.5 

MSA 

170.9 

SSA 

17.3 

BDE  1.6398 

BRA 

.4925 

0C3  5.7005 

FSP 

-792 

SGI  5076.7  SG2 

345.8  THA 

5.80 

ELI 

2551 .1 

El2 

75.5 

ALF 

12.14 

1700 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69  • 


LAUNCH  DATE  FES  17  1969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  140.16 

RP  108.45  LAP  -2.76  LOP  2 1.99 

RC  157.792  CL  26.18  GP  -23.98 

PLANETOCENTRIC  CONIC 


flight  time  lee.oo 


ARRIVAL  CATE  AUG  2 1969 


DISTANCE  483.478 

VL  26.975  GAL  -.60  A7l  86.58  HCA  233.88  SMA  124.29  ECC  .18970  INC  3.4192  VI  30.137 

VP  37.146  GAP  8.14  AZP  92.02  TAl  182.55  TAP  56.43  RCA  100.72  APO  1 47.87  V2  34.945 

7AL  100.08  7AP  150.57  ETS  310.97  7AE  128.17  ETE  199.65  7 AC  1 35.77  ETC  187.11  ClP-162.4! 


C3  13.298 

VHL  3.647 

CLA  41.72 

RAL  34 . 7tf 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.98 

10  19  54 

4097.39 

-31 .36 

122.02 

1 25  6 

2789.32 

-31.35 

57.98 

18  19  54 

4097.39 

-31 .36 

122.02 

1 25  6 

2789.32 

-31 .35 

57.98 

18  19  54 

4097.39 

-31 .36 

122.02 

1 25  6 

2789.32 

-3! .35 

DIFFERENTIAL 

CORRECTIONS 

RAO  6567. 
INJ  LONG 
182.04 
81  .89 
182.04 
81 .89 
182.04 
81.89 
MIO-i 


TDE  1.5712  TRA  -.3239  TC3-6.0949  0AU  1 .0856 

ROE  .3393  RRA  .0251  RC3  -.3780  FAU  .04908 

FOE  .8245  FRA  .3079  FC3-3.1956  0SP  16338 

0OE  1.6074  0RA  .3248  0C3  6.1066  FSP  -780 

LAUNCH  OATE  FEB  17  1969 


VEL  11 .605  PTH 
INJ  RT  ASC  IN 
261 .68 

261 .67 

261.68 

261.67 

261 .68 
261 .67 

COURSE  EXECUTION  ACCURACY 
SGT  5130.2  SGR  602.5  5G3  237.1 

RRT 
SG0 
SGI 


2.03  VHP  6.297  OPA  -9.69  RAP  46.35  ECC  1 .2188 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.94 

19  28  12 

3497.4 

-34 .96 

173.92 

60.92 

2 11  35 

2189.3 

-34.95 

73.77 

60.94 

19  28  12 

3497.4 

-34.96 

173.92 

60.92 

2 11  35 

2189.3 

-34.95 

73.77 

60.94 

19  28  12 

3497.4 

-34.96 

173.92 

60 .92 

2 11  35 

2189.3 

-34.95 

73.77 

.8106  RRF 

5165.4  R23 

5153.5  SG2 


.8270  RTF 
.1165  R13 
351.2  THA 


.9317 

.9325 

5.46 


ORBIT  OETERHINA 
ST  2480.7  SR 
CRT  .9930  CRS 
LSA  2630.7  MSA 
ELI  2536.7  El2 


TION  ACCURACY 
533.5  SS  713.8 
-.9922  CST  -.9734 
165.3  SSA  19.1 
6] .7  ALF  12.06 


FLIGHT  TIME  168.00 


ARRIVAL  DATE  AUG  4 1969 


HELIOCENTRIC  CONIC 

RL  147.84  LAL  .00  LOL  140.16  VL  26.931 

RP  108.41  LAP  -2.65  LOP  25.10  VP  37.126 

RC  159.953  GL  24.33  GP  -22.61  7AL  9 7.39 

plapctocentric  CONIC 
C3  12.944  VHL  3.590  OLA  40.98  RAL 


DISTANCE  409.281 
GAL  -.23  A7L  86.85  HCA 

GAP  8.4J  A7P  91.72  TAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

59.04 

10  42 

2 

4070.01 

-31 .04 

120.96 

1 30 

0 

2796.26 

-31 .03 

59.04 

10  42 

2 

4078.01 

-31 .04 

120.96 

1 30 

0 

2796.26 

-31.03 

59.04 

10  42 

2 

4078.01 

-31 .04 

120.96 

1 30 

0 

2796.26 

-31 .03 

DIFFERENTIAL 

CORRECTIONS 

TOE  1.5340  TRA  -.1519  TC3-6.3754  0AU  1.1050 

ROE  .3301  RRA  .0358  RC3  -.3585  FAU  .04711 

FOE  .7523  FRA  .3864  FC3-3.1509  BSP  16592 

0OE  1.5691  BRA  .1561  9C3  6.3855  FSP  -765 


39.18  RAO  6567.5  VEL  11.590  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

180.22  265.34 

82.29  265.33 

180.22  265.34 

82.29  265.33 

180.22  265.34 

82.29  265.33 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5207.3  SGR 
RRT  .7947  RRf 
SG0  5240.6  R23 
SGI  5228.5  SG2 


237.06 

SMA  124.02 

ECC  .19212 

INC  3.1546 

VI 

30.137 

100.95 

TAP  58.01 

RCA  1 00.19 

APO  147.84 

V2 

34.957 

128.50 

ETE  198.59 

ZAC  137.00 

ETC  186.73 

CLP 

-163.40 

2.03 

VHP  6.390 

OPA  -7.70 

RAP  47.70 

ECC 

1 .2130 

f A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61.70 

19  50  1 

3470.0 

-34.54 

172.08 

61.76 

2 24  36 

2196.3 

-34.53 

74 .14 

61.70 

19  50  1 

34  70.0 

-34.54 

172.08 

61.76 

2 24  36 

2196.3 

-34.53 

74.14 

61.70 

19  50  1 

34  70.0 

-34.54 

172-08 

61.76 

2 24  36 

2196.3 

-34.53 

74 .14 

ORBIT  DETERMINATION  ACCURACY 


590.4  SG3 

232.5 

ST 

2440.7 

SR 

526.2 

SS 

677.0 

.0033  RTF 

.9325 

CRT 

.9957 

CRS 

-.9867 

CST 

-.97j  3 

.0960  R13 

.9332 

LSA 

2589.5 

MSA 

159.3 

SSA 

21  .0 

356.9  THA 

5.17 

ELI 

2504  .2 

EL2 

47.4 

ALF 

12.08 

LAUNCH  OATE  FEB  17  1969 


flight  time  ito.oo 


ARRIVAL  DATE  AUG  6 1969 


heliocentric  conic 

RL  147.04  LAL  .00  LOL  140.16 

RP  108.37  LAP  -2.52  LOP  28.37 

RC  162.097  GL  22.49  GP  -21.39 

PLANETOCENTRIC  CONIC 
C3  12.720  VHL  3.567  OLA  40.20  RAL 


VL  26.807 
VP  37.106 
7AL  94.53 


DISTANCE  495.067 

GAL  .16  A7L  87.09  HCA  240.25  SMA  123.74  ECC  .19474  INC  2.9082  VI  30.137 

GAP  8.69  A7P  91.44  TAL  179.34  TAP  59.59  RCA  99.65  APO  147.04  V2  34  .970 

7AP  153.72  ETS  310.61  7AE  128.70  ETE  197.64  ZAC  140.02  ETC  106.35  CLP-164.37 


43.64  RAO  6567.5  VEL  11.580  PTH  2.03  VHP  6.512  OPA  -5.85  RAP  49.32  ECC  1.209 3 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.10 

19 

4 56 

4060.84 

-30.62 

170.43 

269.21 

62.56 

20  12 

36 

3460.8 

-34.02 

170.28 

119.82 

1 

50  43 

2006.73 

-30.60 

82.92 

269.20 

62.55 

2 37 

30 

2206.7 

-34.01 

74 .77 

60.18 

19 

4 56 

4060.84 

-30.62 

178.43 

269.21 

62.56 

20  12 

36 

3460.8 

-34.02 

170.28 

119.82 

1 

50  43 

2806.73 

-30.60 

82.92 

269.20 

62.55 

2 37 

30 

2206.7 

-34.01 

74 .77 

60.18 

19 

4 56 

4060.84 

-30.62 

178,43 

269.21 

62.56 

20  12 

36 

3460.8 

-34.02 

170.28 

119.82 

1 

50  43 

2806.73 

-30.60 

02.92 

269.20 

62.55 

2 37 

30 

2206.7 

-34.01 

74 .77 

differential  corrections 

M10- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4955 

TRA 

.0370 

TC3-6.5857 

BAU  1.1214 

SGT 

5276.9  SGR 

583.4  SG3 

22 7.7 

ST  2406.7 

SR  522.9 

SS 

646.4 

ROE  .3249 

RRA 

.0486 

RC3  -.3363 

FAU  .04403 

RRT 

.7759  RRF 

.7014  RTF 

.9320 

CRT  .9970 

CRS  -.9705 

CST 

-.9684 

FOE  .6895 

FRA 

.4713 

FC3-3.0511 

BSP  16740 

SOB 

5309.0  R23 

.0060  R13 

.9326 

LSA  2541 .3 

MSA  156,9 

SSA 

22.8 

BOE  I .5303 

BRA 

.0611 

BC3  6.5943 

FSP  -738 

SGI 

5296.4  SG2 

366.7  THA 

4.93 

ELI  2462.6 

EL2  33.9 

ALF 

12.23 

LAUNCH  DATE  F£0  1 7 1 969 


FLIGHT  TIME  172.00 


ARRIVAL  OATE  AUG  8 1969 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  108.33  LAP  -2.39  LOP  31.57 

RC  164.221  GL  20.66  GP  -20.30 

PLANETOCENTRIC  CONIC 


DISTANCE  500.837 

VL  26.843  GAL  .56  A7L  07.32  HCA  243.44  SMA  123.47  ECC  .19758  INC  2.6770  VI  30.137 

VP  37.087  GAP  0.98  A7P  91.20  TAL  177.72  TAP  61.15  RCA  9 9.06  APO  147.07  V2  34.983 

7AL  91.51  ZAP  155.13  ETS  310.22  7AE  129.01  ETE  196.70  ZAC  142.17  ETC  185.98  ClP-165.32 


C3  12.622 

VHL 

3.553 

OLA  39.37 

RAL  40.15 

RAO  6567. 

5 VEL  11.576 

PTH  2.02 

VHP  6.630 

OPA  -4.  J3 

RAP 

50.95 

ECC 

1 .2077 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

61  .42 

19  28  30 

4042.96 

-30.08 

176.60 

273.25 

63.31 

20  36 

1 

3443.0 

- 

33.40 

168 .46 

110.58 

2 

2 50 

2821 .30 

-30.07 

03.04 

273.24 

63.29 

2 49 

59 

2221 .3 

- 

33.39 

75.69 

61  .42 

19 

28  30 

4042.96 

-30.00 

176.60 

273.25 

63.31 

20  36 

1 

3443.0 

- 

33.40 

168.46 

110.50 

2 

2 58 

2821 .30 

-30.07 

83.84 

273.24 

63.29 

2 49 

59 

2221 .3 

- 

33.39 

75.69 

61  .42 

19 

28  38 

4042.96 

-30.08 

176.60 

273.25 

63.31 

20  36 

1 

3443.0 

- 

33.40 

168.46 

110.50 

2 

2 50 

2021 .30 

-30.07 

03.84 

273.24 

63.29 

2 49 

59 

2221  .3 

- 

33.39 

75.69 

differential  corrections 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4405 

TRA 

.2302 

TC3-6.7319  BAU  1.1373 

SGT  5339.4  SGR 

575.1  SG3  221.0 

ST  2332.0 

SR 

515.6 

SS 

602.3 

ROE  .3109 

RRA 

.0603 

RC3  -.3161 

FAU  .04260 

RRT 

.7507  RRF 

.7501  RTF 

.9323 

CRT  .9980 

CRS 

-.9656 

CST 

-.9630 

FOE  .6145 

FRA 

.5465 

FC3-2.9218 

BSP  17036 

SG6 

5370.2  R23 

.0726  R13 

.9327 

LSA  2458.1 

MSA 

155.8 

SSA 

24.4 

BOE  1.4754 

BRA 

.2379 

BC3  6.7393 

FSP  -727 

SGI 

5357.2  SG2 

373.4  THA 

4.69 

ELI  2308.2 

El2 

25.1 

ALF 

12.45 

1781 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  i VOL  4.  1968 -69  > 


LAUNCH  DATE  FEB  17  1969 


FLIGHT  TIME  174.00 


ARRIVAL  CATE  AUG  10  1969 


HELIOCENTRIC  CONIC 

RL  147.04  LAL  .00  LOL  140.16  VL  26.799 

RP  100.29  LAP  -2.26  LOP  34.77  VP  37.060 

RC  166.326  GL  10.05  GP  -19.31  7AL  00.37 

PLANETOCENTRIC  CONIC 


DISTANCE  506.507 

GAL  .90  A7L  07.54  MCA  246.63  SNA 

GAP  9.20  A7P  90.90  TAL  176.09  TAP 


C3  12.651 

VHL  3.557 

DLA  30.47 

RAl  52.66 

RAD  6567.5 

VEL  11.577 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

62.79 

19  53  14 

4024,61 

-29.43 

1 74 . 70 

277.44 

117.21 

2 14  25 

2040.63 

-29.42 

05.07 

277.43 

62.79 

19  53  14 

4024.61 

-29.43 

174.70 

277.44 

117.21 

2 14  25 

2040.63 

-29.42 

05.07 

277.43 

62.79 

19  53  14 

4024.61 

-29.43 

174.70 

277.44 

117.21 

2 14  25 

2040.63 

-29.42 

85.07 

277.43 

DIFFERENTIAL  CORRECTIONS 
TDE  1.3756  TRA  .4300  TC3-6.0176 
ROE  .3147  RRA  .07l 7 RC3  -.2990 
FOE  .5420  FRA  .6151  FC5-2.7747 
BOE  1.4112  BRA  .4367  BC3  6.0242 


LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  1 

RP  100.24  LAP  -2.1 J LOP 

RC  160.410  GL  17.06  GP  - 

PLANETOCENTRIC  CONIC 
C3  12.009  VHL  3.579  DLA 

LNCH  A7MTH  LNCH  TIME  L-I 


PTH  2 .02  VHP 
INJ  A7MTH  INJ 
64.02 

64.01 

64.02 

64.01 

64.02 
64.01 


21 

3 

21 

3 

21 

3 


BAU  1.154 2 
FAU  .04055 
BSP  17310 
FSP  -714 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5405.3  SGR  569.3  SG3  216.2 

RRT  .7429  RRF  .7366  RTF  .9330 

SG6  5435.2  R23  .0509  R13  .9342 

SGI  5421.9  SG2  379.9  THA  4.50 

FLIGHT  TIME  176.00 


123.20 

ECC  .20065 

INC 

2.4500 

VI 

30.137 

62.72 

RCA  98.40 

APO 

147.93 

V2 

34.996 

196.00 

2 AC  144.34 

ETC 

165.60 

CLP 

-166.26 

6.775 

OPA  -2 . 52 

RAP 

52.65 

ECC 

1 .2082 

time 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

0 19 

3424.6 

- 

■32.66 

166.50 

1 45 

2240.6 

- 

32.65 

76.95 

0 19 

3424.6 

- 

32.66 

166.58 

1 45 

2240.6 

- 

32.65 

76.95 

0 19 

3424.6 

- 

32.66 

166.58 

1 45 

2240.6 

- 

32.65 

76.95 

ORBIT  DETERMINATION  ACCURACY 

ST  2236.6 

SR 

509.0 

SS 

550.4 

CRT  .9901 

CRS 

-.9471 

CST 

-.9502 

LSA  2355.3 

MSA 

157.3 

SSA 

25.8 

ELI  2293.5 

EL2 

30.6 

ALF 

12.80 

ARRIVAL  DATE  AUG  12  1969 


64.32  20  10  4 7 4005 

115.60  2 24  44  2065 

64.32  20  10  47  4005 

115.60  2 24  44  2065 

64.32  20  10  47  4005 

115.60  2 24  44  2065 

differential  corrections 
TOE  1.3010  TRA  .6435  TC3-6 
ROE  ."3122  RRA  .0041  RC3  - 
FOE  .4719  FRA  .6031  FC3-2 
BOE  1.3300  BRA  .6490  BC3  6 


40.16 

37.97 

10.42 

37.50 

TIME 

.17 

.40 

.17 

.40 

.17 

.40 

.0192 

.2003 

.5916 

.0250 


VL  26.756 
VP  37.049 
7AL  05.13 

RAL  57.16 
INJ  LAT 
-20.66 
-20.65 
-20.66 
-20.65 
-20.66 
-20.65 

BAU  1.1600 
FAU  .03035 
BSP  17521 
FSP  -694 


GAL 

GAP 


DISTANCE  512. 3J7 

J.4]  A7L  07.75  HCA  249.02  SMA  122.94  ECC  .20390  INC  2.2492  VI  30.137 
9.50  A7P  90.78  TAL  174.46  TAP  64.29  RCA  97.06  APO  140.02  V2  35.010 


7AP  157.60  ETS  309.00  7AE  129.30  ETE  195~.3l  7AC  146 .53  ETC  105.21  ClP-167.10 


RAO  6567.5 

VEL  11.504 

PTH  2.03 

VHP  6.924 

OPA  -1 .01 

RAP  54.43 

ECC  1 .2108 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

172.60 

281.74 

64.71 

21  25  32 

3405.2 

-31 .01 

164 .59 

06.69 

201.74 

64.70 

3 12  29 

2265.4 

-31 .00 

70.59 

172.60 

201.74 

64.71 

21  25  32 

3405.2 

-31 .01 

164 .59 

06.69 

281 .74 

64.70 

3 12  29 

2265.4 

-31 .80 

78.59 

172.68 

201.74 

64.71 

21  25  32 

3405.2 

-31  .81 

164 .59 

06.69 

281 .74 

64.70 

3 12  29 

2265.4 

-31 .80 

78.59 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5463.6  SGR  564.6  SG3  210.1 

RRT  .7263  RRF  .7164  RTF  .9340 

SGB  5492.7  R23  .0496  R13  .9351 

SGI  5479.0  SG2  307.0  THA  4.31 


ORBIT  DETERMINATION  ACCURACY 
ST  2124.0  SR  502.4  SS  516.3 

CRT  .9949  CRS  -.9201  CST  -.9507 

LSA  2236.7  MSA  163.6  SSA  26.6 

ELI  2102.0  EL2  49.3  AlF  13.25 


LAUNCH  DATE  FE0  17  1969 


FLIGHT  TIME  170,00 


ARRIVAL  OATE  AUG  14  1969 


HELIOCENTRIC  CONIC 


DISTANCE  510,025 


RL  147,04 

LAL  .00 

LOL  140.16 

VL  26.713 

GAL  1 .07 

A7L  87.95 

HCA 

253.02 

SMA 

122.68 

ECC  .20757 

INC  2.0407 

VJ  30.137 

RP  108.20 

LAP  -1.96 

LOP  4J.J7 

VP  37.030 

GAP  9.90 

A7P  90.60 

TAL 

172.83 

TAP 

65.05 

RCA  97.21 

APO  140.14 

V2  35.023 

RC  170.474  GL  15.29 

PLANETOCENTRIC  CONIC 

GP  -17.62 

7AL  01.83 

ZAP  158.04 

ETS  300.36 

7AE 

129.53 

ETE 

194.60 

7AC  140.73 

ZTC  18*. 80 

CLP -168. 09 

C3  13.104 

VHL  3.620 

DLA  36.45 

RAL  61.59 

RAD  6567.5 

VEL  11.597 

PTH 

2.03 

VHP 

7.084 

OPA  .40 

RAP  56.20 

ECC  3 .2157 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.02 

20  45  22 

3903.90 

-27.78 

170.49 

286.13 

65.38 

21 

51  46 

3383.9 

-30.85 

162.44 

11 3.90 

2 33  32 

2096.44 

-27.77 

80.74 

266.12 

65.37 

3 

21  40 

2296.4 

-30.84 

00.68 

66.02 

20  45  22 

3963.90 

-27.70 

170.49 

206 . 1 3 

65.30 

21 

51  46 

3383.9 

-30.85 

162.44 

113.90 

2 33  32 

2096.44 

-27.77 

00.74 

286.12 

65.37 

3 21  40 

2296.4 

-30.04 

80.68 

66.02 

20  45  22 

3983.90 

-27.78 

170.49 

286.13 

65.38 

21 

51  46 

3383.9 

-30.85 

162.44 

113.98 

2 33  32 

2096.44 

-27.77 

00.74 

286.12 

65.37 

3 

21  40 

2296.4 

-30.04 

80.68 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

1 .2144 

TRA 

.0657 

TC3-6.7407 

BAU 

1.1031 

SGT 

5519.8 

SGR 

560.6 

SG3 

204.0 

ST 

1994.4 

SR 

494.9 

SS 

474 . 9 

ROE 

.3106 

RRA 

.0960 

RC3  -.2632 

FAU 

.03627 

RRT 

.7111 

RRF 

.6976 

RTF 

.9363 

CRT 

.9077 

CRS 

-.8810 

CST 

-.9410 

FOE 

.4021 

FRA 

.7469 

FC3-2.3963 

BSP 

1 7744 

SGB 

5548.2  R23 

.0404 

R13 

.9365 

LSA 

2101 .6 

MSA 

1 75.3 

SSA 

26.7 

BOE 

1 .2535 

BRA 

.6710 

BC3  6.7538 

FSP 

-677 

SGI 

5534.3 

SG2 

393.1 

THA 

4.J5 

ELI 

2053. 5 

EL2 

75.0 

ALF 

13.79 

LAUNCH  DATE  FEB  17  1969 


FLIGHT  TIME  100.00 


ARRIVAL  CATE  AUG  16  1969 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140. 16  VL 

RP  100.16  LAP  -1.00  LOP  44.37  VP 

RC  172.510  GL  13.55  GP  -16.09  7Al 

PLANETOCENTRIC  CONIC 
C3  13.542  VHL  3.600  DLA  35.34  RAL 


DISTANCE  523.707 

26.670  GAL  2.34  A7L  00.15  HCA  256.22  SMA  122.42  ECC  .21146  INC  1.0547  VI  30.137 

37.012  GAP  10.24  A7P  90.44  TAL  J7J.20  TAP  67.42  RCA  96.53  APO  140.31  V2  35.036 

70.50  7AP  159.92  ETS  307.15  7AE  129.67  ETE  194.11  7 AC  150.95  ETC  104.36  ClP-160.99 

65.93  RAO  6567.5  VEL  11.616  PTH  2.04  VHP  7.256  OPA  1.72  RAP  50.19  ECC  J .2229 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.91 

21  13  7 

3959.90 

-26.79 

160.07 

290.56 

66.03 

22  19  7 

3359.9 

-29.70 

160.06 

112.09 

2 40  24 

2934.73 

-26.77 

91  .29 

290.56 

66.02 

3 29  3 9 

2334.7 

-29.77 

03.28 

67.91 

21  13  7 

3959.90 

-26.79 

160.07 

290.56 

66.03 

22  19  7 

3359.9 

-29.70 

160.06 

112.09 

2 40  24 

2934.73 

-26.77 

91.29 

290.56 

66.02 

3 29  19 

2334.7 

-29.77 

83.28 

67.91 

21  13  7 

3959.90 

-26.79 

160.07 

290.56 

66.03 

22  19  7 

3359.9 

-29.78 

160.06 

112.09 

2 40  24 

2934.73 

-26.77 

91.29 

290.56 

66.02 

3 29  19 

2334,7 

-29.77 

03.28 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1205  tra  1.3025  TC3-6.5903  BAU  1.1939 

ROE  .3104  RRA  .1105  RC3  -.2443  FAU  .03406 

FOE  .3363  FRA  .0100  FC3-2.1773  BSP  17075 

BOE  1.1627  BRA  1 .1080  BC3  6.5940  FSP  -656 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5567.6  SGR  557.1  SG3  197.6 

RRT  .6961  RRF  .6005  RTF  .9375 

SGB  5595.4  R23  .0342  RJ3  .9377 

SGI  5503.1  SG2  399.0  THA  4.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1061.0  SR  407.4  SS  439.5 

CRT  .9744  CRS  -.0270  CST  -.9298 

LSA  1963.7  MSA  393.3  SSA  26.2 

ELI  1920.6  El2  306.3  ALF  14.36 
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EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69' 


J PL  TM  33-99 


launch  cate  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  • 00  LOL  140.16 

RP  100. 12  LAP  '1  .64  LOP  47,50 

RC  174.540  GL  11.07  GP  -16.23 

planetocentric  conic 

C3  14.136  VHL  3.760  DLA  34 . 1 7 RAL  70.15 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 
70.03  21  42  15  3931.99  -25.69 

109.97  2 44  53  2901.46  *25.60 

70.03  21  42  15  3931.99  '25.69 

109.97  2 44  53  29B1.46  *25.60 

110.00  2 53  6 2956.42  -26.35 

110.00  2 37  0 3005.03  -25.03 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0130  TRA  1.3476  TC3-6.3734  BAU  1 .2053 

ROE  .3106  RRA  .1245  RC3  -.2260  FAU  .03199 

FOE  .2700  FRA  .0600  FC3-1  .9591  BSP  10059 

BOE  1.0596  BRA  1.3534  BC3  6.3774  F$P  '637 

LAUNCH  DATE  FEB  17  1969 


FLIGHT  TIME  102.00 
DISTANCE  529.361 

VL  26  620  GAL  2.04  A7L  08.33  HCA  259.43  SWA  122.16 

VP  36  994  GAP  10.59  A7P  90.31  TAL  169.56  TAP  60.99 

L li  ia  7AP  160.94  ns  305.95  129.78  ETE  193.60 

PTH  2.04  VHP  7.440 

INJ  A7MTH  INJ  TIME 


RAD  6567.6  VEL  11 .641 
INJ  LONG  INJ  RT  ASC 


165.34 

94.43 

165.34 

94.43 

92.79 

95.96 


295.02 
295.02 
295 .02 
295.02 
295.33 
294.70 


66.66 

66.65 

66.66 
66.65 
67.39 
65.93 


22  47  47 
3 34  34 
22  47  47 
3 34  34 
3 42  22 
3 27  13 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5613.6  SGR  553.1  SC3  191.3 

RRT  .6020  RRF  .6644  RTF  .9390 

SGB  5640.0  *23  *0205  *13  .9391 

SGI  5626.3  SG2  403.6  THA  3.06 

FLIGHT  TIME  104.00 


ARRIVAL  CATE  AUG  18  1969 


ECC  .21567  INC  1.6650  VI  30.137 

RCA  95.02  APO  140.51  V2  35.050 

7AC  153.19  ETC  103.07  ClP-169.07 

OPA  2.96  RAP  60.16  ECC  1 .2326 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3332.0  -20.62  157.39 

2301.5  -20.61  86.40 

3332.0  -20.62  157.39 

2381.5  -28.61  06.48 

2356.4  -29.17  04.75 

2405.0  -28.07  08.10 

ORBIT  DETERMINATION  ACCURACY 

ST  1720.0  SR  470.6  SS  407.9 

CRT  .9513  CRS  -.7530  CST  -.9170 

LSA  1018.1  MSA  218.0  S5A  25.1 

ELI  1779.6  El2  142.6  AlF  14.92 

ARRIVAL  DATE  AUG  20  1969 


HELIOCENTRIC  CONIC 
RL  147,04  LAL  .00  LOL  140.16 

RP  100.08  LAP  -1.47  LOP  50.79 

RC  176.542  GL  10.23  GP  -15.63 

PLANETOCENTRIC  CONIC 

C3  14.901  VHL  3.060  OLA  32*94  RAL  74.20 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
72.42  22  13  14  3096.27  -24.52 

107.50  2 46  16  3030.57  -24.51 

72.42  22  13  14  3090.27  -24.52 

107.56  2 46  16  3030.57  -24.51 

110.00  4 10  47  2770.72  '30.41 

110.00  1 51  50  3206.13  "1 8.88 

IFFERENTIAL  CORRECTIONS 

TOE  *0950  TRA  1.6040  TC3-6.0979  BAU  1*2155 

RDE  *3120  R*A  *1392  *C3  -.2096  FAU  .02996 

FOE  .2072  FRA  .9259  FC3-1.7420  BSP  10244 

0OE  *9470  BRA  1.6100  0C3  6.1015  FSP  -619 

LAUNCH  DATE  FEB  17  1969 


DISTANCE  534.983 

VL  26.506  GAL  3.36. A7L  00.52  HCA  262.63  SMA  121.91 

VP  36.977  GAP  10.95  A7P  90.19  TAL  167,93  TAP  70.57 

7AL  71.00  ?AP  161.09  ETS  304.55  7AE  129.89  £TE  193. M 


RAO  6567.6  VEL  11.674  PTH  2.05  VHP  7 637 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


162.10 

96.31 
162.18 

98.31 
80.57 

100.32 


299.40 

299.48 

299.48 

299.40 

301.84 

296.54 


67.28 

67.26 

67.28 

67.26 

73.57 

60.96 


23  18  13 
3 36  55 
23  18  13 

3 36  55 

4 57  6 

2 45 
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MIO-COURSC  EXECUTION  ACCURACY 
SGT  5655.5  SGR  540.8  SG3  105.0 

RRT  .6608  **F  .6494  RTF  .9404 

SGB  5662.0  *23  .0232  *13  .9405 

SGI  5667.4  SG2  407.2  THA  3.73 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  1 
RP  100.04  LAP  '1.29  LOP 
RC  178.523  GL  8.67  GP  - 
PLANETOCENTRIC  CONIC 
C3  15.055  VHL  3.902  OLA 
LNCH  AZMTH  LNCH  TIME  L'l 
75.15  22  46  51  3855 

104.85  2 43  30  3108 

75.15  22  46  51  3855 

104.05  2 43  38  3108 

1 10 .00  4 55  6 2701 

110.00  1 38  30  3 311 

DIFFERENTIAL  CORRECTIONS 
TOE  .7604  TRA  1.0749  TC3-5 
ROE  .3140  RRA  .1545  RC3  - 
FOE  .1466  FRA  .9011  FC3-1 
BOE  .0301  BRA  1.8813  BC3  5 

LAUNCH  OATE  FEB  1 7 1969 
HELIOCENTRIC  CONIC 


40.16 

54.00 

15.09 

31  .69 
TIME 
.02 
.95 
.82 
.95 
.14 
.63 

.7717 

.1925 

.5300 

.7749 


FLIGHT  TIME  106.00 
01  STANCE  540.571 

VL  26.544  GAL  3.90  A/L  88.70  HCA  265.04  SMA  121.66 

VP  36.959  GAP  11.34  A7P  90.09  TAL  166.31  TAP  72.15 

7AL  60.65  7AP  162.79  ETS  302.94  7AE  129.98  ETE  192.71 

RAO  6567.6  VEL  11.715  PTH  2.06  VHP  7.040 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
303.93  67.07 

303.93  67.85 

303.93  67.87 

303.93  67.85 

306.99  76.65 

299.71  59.05 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5692.2  SGR  544.0  SG3  170.0 

RRT  .6564  Rff F .6356  RTF  .9419 

SGB  5710.2  *23  .0188  *13  .9420 

SGI  5703.5  SG2  409.6  THA  3.61 


ECC  .22023  INC  1.4000  Vl  30.137 
RCA  95.06  APO  140.76  V2  35.063 
7AC  155.44  ETC  103.31  ClP-170.75 

OPA  4.11  *AP  62.18  ECC  1.2452 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3298.3  -27.30  154.29 

2430.6  -27.37  90.41 

3290.3  -27.30  154.29 

2430.6  -27.37  90.41 

2170.7  -32.35  71.09 

2606.1  -22.61  101.16 

ORB 1 7 DETERMINATION  ACCURACY 
ST  1504.1  SR  460.9  SS  303.4 
CRT  .9136  CRS  -.6566  CST  -.9045 
LSA  1677.4  MSA  249.4  SSA  23.8 
ELI  1641.0  EL2  104.0  ALF  15.33 

ARRIVAL  CATE  AUG  22  1969 


RAL  70.09 
INJ  LAT 

-23.20 

-23.26 

-23.20 

-23.26 

-31.77 

-15.29 


1 58 . 38 

103.12 

158.38 
103.12 

74.93 

114.39 


23  51  7 

3 35  27 
23  51  7 

3 35  27 
5 40  7 

2 33  42 


BAU  1.22 41 
FAU  .02002 
BSP  10417 
FSP  -602 


ECC  .22516  INC  1.2982  Vl  30.137 
RCA  94.27  APO  149.06  V2  35.076 
7AC  157.69  ETC  102.66  ClP-171.62 

DPA  5.20  RAP  64. 24  ECC  1.2609 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3255.0  -26.07  150.54 

2500.9  -26.06  95.29 

3255.0  -26.07  150.54 

2508.9  '26.06  95.29 

2101.1  '33.27  66.03 

2711.6  -19.20  107.54 

ORBIT  DETERMINATION  ACCURACY 
ST  1465.0  SR  450.6  SS  367.4 
CRT  .0555  CRS  -.5411  CST  -.8966 
LSA  1552.2  MSA  285.0  SSA  22.3 

ELI  1517.9  EL2  229.2  ALF  15.35 


FLIGHT  TIME  188.00 


RL 

147,84  LAL 

.00 

LOL 

RP 

108.00  LAP 

-1.12 

LOP 

RC 

100.403  GL 

7,17 

GP 

PLANETOCENTRIC  CONIC 

C3 

17.019  VHL 

4.125 

OLA 

DISTANCE  546.118 

VL  26.503  GAL  4,47  A7L  08.88  HCA  269.05  SMA  121 .42 

VP  36.942  GAP  11.74  ATP  90.02  TAL  164.69  TAP  73.74 

7AL  65.50  7AP  163.62  £TS  3 01.11  7AE  130.06  ETE  192.33 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 

78.42  23  24  52  3790.54 

101.56  2 35  5 3198.62 

70.42  23  24  52  3790.54 

101.58 


110.00 

110.00 


2 35  5 3198.62 

5 32  0 2644.94 

3400.22 


I 31  4 

differential  corrections 
TOE  .6370  TRA  2.1630  TC3-5.3901 

ROE  .3173  RRA  .1708  RC3  -.1747 

FOE  .0908  FRA  1.0374  FC3-1.3236 

BDE  .7124  BRA  2.1697  0C3  5.4010 


RAL  01.78 
INJ  LAT 
-21.98 
-21.97 
-21.98 
-21.97 
-32.57 
-12.13 

BAU  1.2289 
FAU  .02602 
BSP  18401 
FSP  -501 


RAO  6567.7  VEL  11.764  PTH  2.00  VHP  0.075 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


153.50 

109.31 

153.50 

109.31 

70.75 

119.30 


308.35 

308.34 

308.35 
308.34 
311.82 
303.13 


60.44 

60.42 

60.44 

60.42 

79.01 

57.79 


24  28  11 
3 20  24 
24  28  11 
3 28  24 
6 16  5 

2 27  44 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5723.3  SGR  539.1  SG3  172.8 

RRT  .6451  R*F  .6237  RTF  .9431 

SGB  5740.6  R23  .0159  *13  .9432 

SGI  5733.9  SG2  411.1  THA  3.50 


ARRIVAL  DATE  AUG  24  1969 


ECC  .23051  INC  1.1170  Vl  30.137 
RCA  93.43  APO  149.41  V2  35.089 
ZAC  159.96  ETC  101 .07  CLP-J72.40 

OPA  6.21  RAP  66.35  ECC  1.2801 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3190.5  -24.72  145.73 

2598.6  -24.70  101.53 

3198.5  -24.72  145.73 

2598.6  -24.70  101.53 

2044 .9  -33.7a  61.71 

2800.2  -16.30  112.67 

ORBIT  DETERMINATION  ACCURACY 
ST  1376.4  SR  448.3  SS  361.3 
CRT  .7732  CRS  -.4180  CST  -.8976 
LSA  1456.4  MSA  323.4  SSA  20.9 
ELI  1421.2  El2  275.4  AlF  14.70 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
"L  147.84  LAL  .00  KX  U8 . 16 

Rp  J07.96  LAP  -.94  LOP  60. 4? 

ffC  182.42?  CL  5.76  CP  -14.13 

planetocentric  CONIC 

C3  IS. 420  VHL  4.292  OLA  29.13 

LNCH  A7MTH  LNCH  TIME  L-I  TI*C 
*2.85  0 16  51  3707.80 

97.15  2 14  54  3326.12 

100.00  3 33  45  3073.21 

100.00  1 40  4 Z 3435.95 

110.00  6 4 29  2601  .1? 

110.00  1 26  27  3480.80 

differential  CORRECTIONS 
toe  .4959  TRA  2.4614  TC3-5.0094 

ROE  .3210  RRA  .1873  RC3  -.1581 

FOE  .0361  FRA  1 .0907  FC3-I.1364 

BOE  .5907  0RA  2.4685  0C3  5.0119 


FLICHT  TIME  190.00 


ARRIVAL  DATE  AUG  26  J969 


VL  26.462 
VP  36.924 
7Al  62.46 

RAl  85.27 
INJ  LAT 
-20.66 
-20.64 
-23.22 
-16.21 
-33.09 
-9.17 

BAU  1.2342 
PAU  ,02418 
BSP  18634 
FSP  -565 


DISTANCE  551.619 

CAL  5,08  A7L  89.06  MCA  272.26  SNA  121.18  ECC  .2365?  INC  9360  Vi  vi  i \7 

UP  1247  AZP  89.96  TAl  ,63.09  TAP  7J.JJ  RCA  92.U  APO  1A9M  « «* ,nl 

ZAP  ,6a .40  ET$  299.03  7AE  ,30., A ETC  ,91.98  ZAC  ,62.22  ETC  180.91  CLP-173.34 


RAO  6567.7 
INJ  LONG 
146.22 
118.21 
101.20 
124.33 
67.44 
123.67 


VEL  Ii.824  PTH  2.09  VHP  8,317 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


312.73 

312.7? 

314.42 

310.72 

316.47 

306.68 


68.99 

68.98 

73.40 

64.54 

80.90 

56,92 


LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  J 47 ,84  LAL  .00  LOL  148.16 

RP  107.92  LAP  -.75  LOP  63.64 

RC  184.340  OL  4.43  CP  -13.72 

PLANE TOCENTRIC  CONIC 
C3  20.089  VHL  4.482  OLA  27.86 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 13  25  3393.05 

90.00  0 44  35  3681 .86 

100.00  4 22  34  2976.72 

100.00  1 18  7 3573.43 

110.00  6 33  42  2566.33 

110.00  J 23  29  3556,58 

DIFFERENTIAL  CORRECTIONS 
TOE  .3475  TRA  2,7761  TC3-4.6043 
ROE  .3255  RRA  .2042  RC3  -.J4J8 
FOE  -.0155  FRA  1.1438  FC3  -.9642 
BOE  .4761  BRA  2.7836  BC3  4.6065 


LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL’  .00  LOL  148.16 

RP  107.88  LAP  - .56  LOP  66.85 

RC  186.236  CL  3.18  CP  -13.34 

Plane TOCENTRIC  CONIC 
C3  22.064  VHL  4.697  OLA  26.62 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 7 17  3278.39 

90.00  0 15  21  3841.58 

100.00  4 59  39  2916.11 

100.00  J 5 39  3679.09 

110.00  7 0 13  2538.84 

110.00  1 2j  35  3629.12 

DIFFERENTIAL  CORRECTIONS 
TOE  .1932  TRA  3.1077  TC3-4.1939 
ROE  .3307  RRA  .2216  RC3  -.1259 
FOE  -.0640  FRA  1.1970  FC3  -.8092 
BOE  .3830  SRA  3.1156  8C3  4.1958 

LAUNCH  DATE  FEB  17  1969 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5751.4  SCR  532.9  5C3  166.9 

RKT  .6343  RRF  .6121  RTF  .9447 

SCO  5776.1  R23  .0127  R13  .9448 

SCI  5761.4  SG2  411.2  THA  3.38 

FLIGHT  time  192.00 


1 18  39 

3 10  20 

4 24  58 

2 37  58 
6 47  50 
2 24  28 


DPA  7.J5  RAP  68.50  ECC  1.3031 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3107.8  -23,33  138.50 

2726.1  -23.32  110.50 

2473.2  -27.?6  92.99 

2835.9  -19.51  117.08 

2001.1  -34 .00  58.31 

2880.8  -13.46  117.20 

ORBIT  DETERMINATION  ACCURACY 
ST  1314.7  SR  437,0  SS  361.6 

CRT  .6632  CRS  -.2896  CST  -.9069 

LSA  1386.1  MSA  358.7  SSA  19.5 

ELI  1348.3  EL2  318.9  AlF  13.18 

ARRIVAL  DATE  AUG  28  1969 


VL 

VP 

7AL 


76.421  GAL 
36.907  CAP 


OISTANCE  557.068 

.I'll  *2;  89,zi  ***  275 »»  J20-9«  ECC  .24262  INC 
12.63  ATP  $ 9.93  TAL  ,61.50  TAP  76.97  RCA 


.7540  V, 
91  .60  APO  150.29  V2 


30.137 

35.114 


59.53  ZAP  ,65., 3 ETS  296.69  7AE  JSO.OT  ETC  ,9,  .65  ZAC  164.49  ETC  iw.W  cfp-m’Jo 


RAL  88.56 
INJ  LAT 
-22,82 
-15.87 
-76.93 
-17.03 
-33.44 
-6.33 

0AU  1.2372 
PAU  .02237 
BSP  18765 
PSP  -548 


RAO  6567.8  VEL  11.894  PTH  2,1 J 
INJ  LONG  JNJ  RT  ASC  INJ  A7MTH 


123.93 

J42.24 

94.54 

132.38 

64.78 

177.70 


318.35 

315.59 

319.59 
313.69 
320.99 
310.28 


72.77 

66.23 

76.51 

62.43 

82.44 
56.34 


MID-COURSE  EXECUTION  ACCURACV 
SOT  5774.7  SCR  525.8  SC3  161.2 
** T *6241  RRF  .6013  RTF 
SOB  5798.6  R23  .0099  R13 

SCI  5784.0  SC2  410.2  THA 


flight  time  194.00 


VHP  8.578  DPA  8.02  RAP  70.68  ECC  1.3306 
INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3 9 58  2793.1  -?4.97  115.92 

1 45  57  3 081.9  -18.95  134.92 

5 12  11  2376.7  -28.52  86.10 

7 17  41  79 73.4  -15.62  125.44 

7 16  28  1966.3  -34.12  55.60 

77245  2956.6  -10. 7i  121.35 

ORBIT  DETERMINATION  ACCURACY 
ST  1289.5  SR  425.4  SS  368.5 

CRT  .5322  CRS  -.1693  CST  -.9231 

LSA  1353.0  MSA  385.6  SSA  18.3 

ELI  1310.9  EL2  354,3  alf  10.75 

ARRIVAL  DATE  AUG  30  1969 


.9463 

.9463 

3.27 


VL  26.381 
VP  36.890 
7AL  56.74 

RAL  91.65 
INJ  LAT 
-24.92 
-11.27 
-27.82 
-8.63 
-33.66 
-3.58 

0AU  1.2377 
PAU  .02062 
BSP  18883 
PSP  -531 


CAL 

GAP 


OISTANCE  562.457 
6.38  A7L  89.43  HCA  278.69  SNA 
13.12  A7P  89.91  TAL  159.92  TAP 


RAO  6567,9  VEL  11.977  PTH  ?.J3  VHP  8.859 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
116.19  323.63  76.10  4 1 55 

151 .71  318.41  63.85  1 19  ?3 

90.25  324.35  78.60  5 48  15 

138.39  317,02  61.27  2 6 58 

62.66  325.41  83.67  7 42  32 

131.51  313.92  55.90  222  4 

MIO-tCURSe  EXECUTION  ACCURACY 
SC T 5792.9  SCR  5*7.0  SG3  155.8 

RRT  .6144  RRF  .5914  RTF  .9480 

SCB  5016.0  Rj23  .0077  R13  .9480 

SCI  5801.7  SC?  407.9  THA  3.16 

FLIGHT  TIME  196,00 


ECC  .24940 

INC  .5700 

VI 

30.137 

RCA  90.60 

APO  150.83 

V2 

35.126 

7 AC  166.75 

ETC  178.03 

CLP 

-175.05 

DPA  8,83 

RAP  7 2.89 

ECC 

I .3631 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2678.4 

-26.59 

307.91 

3241  .6 

-14.69 

144 .71 

2316.1 

-29.11 

81  .69 

3079,1 

-12.40 

131  .63 

1938.8 

-34.17 

53.46 

3029. J 

-0.02 

325.24 

ORBIT  DETERMINATION  ACCURACV 

ST  1299.1 

SR  413.5 

SS 

380.2 

CRT  .3925 

CRS  -.0634 

CST 

-.9416 

LSA  1357,3 

MSA  400 . 7 

SSA 

17.? 

ELI  1310.1 

EL2  377.J 

ALF 

7.77 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  La  148.16 
RP  107.85  LAP  -.37  LOP  70.07 
RC  188.109  Gl  2.03  GP  -12.99 
PLANETOCENTRIC  CONIC 
C3  24.392  VHL  4.939  DLA  25.40 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 45  15  3213.47 

90.00  0 0 24  3955.40 

100.00  5 30  57  2872.70 

100.00  0 57  23  3771.40 

110.00  7 24  ?6  2517.66 

110.00  1 20  23  3699.21 

differential  corrections 

TDE  .0369  TRA  3.4619  TC3-3.7808 
ROE  .3370  RRA  .2394  RC3  -.1103 
FOE  -.1083  FRA  1.2521  FC3  -.6692 
BOE  .3390  BRA  3.470?  0C3  3.7824 


ARRIVAL  OATE  SEP  1 1969 


VL  26,342 
VP  36.873 
7AL  54.09 

RAL  94,54 
INJ  LAT 
-25.91 
-7.77 
-28.37 
-5.57 
-33.81 
-.90 

BAU  1.2334 
PAU  .01886 
BSP  18888 
PSP  -512 


DISTANCE  567.776 

tin  Zai-9t  **  lZ0-*8  tCC  -?5695  INC  -3SZ4  V,  30. ,37 

CAP  13.64  AZP  69.92  TAL  ,56.36  TAP  80.2 8 RCA  89.52  APO  151.44  V2  35  i ja 

ZAP  166.4 a ETS  291.11  2AE  130.28  ETC  191.08  ZAC  16 9.00  ETC  175.72  cfp-,75.9? 

RAO  6568.0  VEL  12.073  PTH  2.16  VHP  9.163 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME 


111.69 

158.25 

87,14 

143.54 

61.03 

135.17 


328.38 
321 .67 
328.91 
320.48 
329.75 
317.58 


78.15 
62.69 

80.15 
60.58 
84,63 
55.83 


MIO-COURSE [EXECUTION  ACCURACY 


38  4 9 
Fj  9 
18  50 

0 14 


SCT 

5806.6  SCR 

509,2  SC3 

150.6 

RRT 

.605$  RRF 

.5020  RTF 

.9497 

SCB 

5828.9  R?3 

.006 J R13 

.9497 

SCI 

5014.0  SC2 

404.6  THA 

3.05 

DPA  9.57 

RAP 

75.12 

ECC 

: 1 .4014 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2613.5 

-27.28 

103.29 

3355.4 

-11.38 

151  .42 

2272 . 7 

-29.43 

70.50 

3171  .4 

-9.45 

1 36 . 90 

1917.7 

-34.10 

51  .00 

3099.2 

-5.36 

128.95 

ORBIT  DETERMINATION  ACCURACv 

ST  1339.2 

SR 

401 .7 

SS 

395.0 

CRT  .2604 

CRS 

. 0228 

CST 

-.9583 

LSA  1395.6 

MSA 

403.6 

SSA 

16.2 

ELI  1343.7 

EL2 

386.6 

ALF 

4.07 

1784 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147. B4  LAL  .00  LOL  140.16 

RP  107.01  LAP  -.18  LOP  73.29 

RC  109.959  GL  .95  GP  -12.67 

PLANETOCENTRIC  CONIC 
C3  27.127  VHL  5.208  OLA  24.23 

LNCH  A7MTH  LNCH  TIME  L*I  TIME 


flight  time  190.00 


ARRIVAL  date  SEP  3 1969 


90.00  4 16  35  3168.73 

90.00  23  46  35  4052.65 

100.00  5 50  20  2040.70 

100.00  0 51  27  3055.93 

110.00  7 46  35  2502.05 

110.00  1 19  42  3767.35 

differential  corrections 

TOE  -.1299  TRA  3.0311  TC3-3.306J 
ROE  .3437  RRA  .2569  RC3  -.0959 
FOE  -.1510  FRA  1.3064  FC3  -.5497 
BOC  .3674  BRA  3.0390  BC3  3.3075 

LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  148.16 
RP  107.70  LAP  .01  LOP  76.52 
RC  191.706  GL  -.03  GP  -12.37 
PLANETOCENTRIC  CONIC 
C3  30.330  VHL  5.506  OLA  23.11 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  4 43  40  3136.69 

90.00  23  39  27  4J40.60 

100.00  6 22  43  2017.34 

100.00  0 47  2 3935.10 

110.00  0 6 53  2491.47 

110.00  1 19  22  3033.01 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3025  TRA  4.2220  TC3-3.0067 
ROE  .3511  RRA  .2743  RC3  -.0023 
FOE  -.1931  FRA  1 .3622  FC3  -.4461 
BOE  .4634  BRA  4.2317  BC3  3.0078 


VL  26.303 
VP  36.056 
Zal  51.50 

RAL  97.23 
INJ  LAT 
-26.49 
-4.70 
-28.72 
-2.73 
-33.90 
1.70 

6AU  1.2285 
FAU  .01722 
BSP  19000 
FSP  -497 


DISTANCE  573.014 

GAL  7.85  AIL  89.01  HCA  285.13  SMA  120.26  ECC  .2651  1 INC  .1901  VI  30.137 

GAP  14.20  AZP  09.95  TAL  156.83  TAP  01.97  RCA  88.30  APO  152.14  V2  35.150 

ZAP  166.94  ETS  207.85  ZAE  130.30  ETC  190.82  7AC  17 1.21  ETC  172.26  CLP-176.70 


RAO  6560.1 
INJ  LONG 
100.54 
163.75 
04.03 
140.20 
59.02 
130.73 


VEL  12.106  PTH  2.19  VHP  9.491  OPA  10.25  RAP  77.38  ECC  1.4464 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

332.90 

79.62 

5 9 24 

2568.0 

-27.66 

100.07 

325.10 

62.04 

24  54  8 

3452.6 

-8.41 

157.02 

333.32 

8J.32 

6 45  41 

2240 . 7 

-29.62 

76.14 

324 .01 

60.22 

1 55  43 

3255.9 

-6.67 

1 4 J .63 

334 .03 

85.34 

0 28  17 

1902.0 

-34.10 

50,58 

321 .24 

55.85 

2 22  29 

3167.3 

-2.79 

132.52 

MIO-COURSC  EXECUTION  ACCURACV 
SGT  5015.7  SGR  499.0  SC3  145.6 

RRT  .5964  RRT  .5730  RTF  .9510 

SG6  5037.1  R23  .0044  R13  .9510 

SGI  5023.4  SG2  400.0  THA  2.94 

FLIGHT  time  200.00 


ORBIT  DETERMINATION  ACCURACV 


ST  1397.9  SR 
CRT  .1302  CRS 
LSA  1454.9  MSA 
ELI  1399.0  Cl2 


389.4  SS 
.0979  CST 

397.3  SSA 

385.3  ALF 


4JJ  .4 
-.9713 
15.4 
2.39 


ARRIVAL  DATE  SEP  5 1969 


VL  26.264 
VP  36 .040 
IAL  49. 22 

RAL  99.73 
INJ  LAT 
-26.87 
-1.00 
-28.94 
-.04 
-33.96 
4.24 

BAU  1.2199 
FAU  .01563 
BSP  19006 
FSP  -482 


DISTANCE  570.157 

CAL  0.66  A7L  90.01  HCA  200.36  SMA  120.04  ECC  .27402  INC  .0000  Vi  30.137 

GAP  14.01  AZP  90.00  TAL  155.33  TAP  03.69  RCA  87.15  APO  152.93  V2  35.161 

ZAP  167.41  ETS  204.2 7 7AE  130.30  ETE  190.50  ZAC  173.37  ETC  166.52  ClP-177.66 


RAO  6560.2  VEL  12.317  PTH 
INJ  LONG  INJ  RT  ASC 


2.22  VHP  9.047  OPA  10.06  RAP 


106.27  337.20 

160.67  320.60 

03.13  337.64 

152.55  327.50 

59.00  330.26 

142.20  324.91 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5020.5  SGR 
RRT  .5073  RRF 
SGB  5040.9  R23 
SGI  5027.6  SG2 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.70 

5 35  57 

2536.7 

-27.80 

97.75 

61 .74 

24  40  20 

3540.6 

-5.64 

162.01 

02.10 

7 9 40 

2217.3 

-29 . 72 

74.41 

60.11 

1 52  37 

3335.2 

- 1.02 

146.02 

85.82 

0 40  24 

1891 .5 

-34.16 

49.76 

56.05 

2 23  15 

3233.8 

-.25 

135.99 

LAUNCH  OATE  F£0  J7  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  1 

RP  107.75  LAP  .20  LOP 

RC  193.500  GL  -.94  GP  - 

PLANETOCENTRIC  CONIC 
C3  34.106  VHL  5.040  OLA 

LNCH  AZMTH  LNCH  TIME  L-I 


407.7  SG3 
.5652  RTF 
.0029  R13 
394.3  THA 

140.0 

.9540 

.9541 

2.03 

ST 

CRT 

LSA 

ELI 

1470.3  SR 
.0337  CRS 

1529.4  MSA 
1470.3  EL2 

376.9 
• 1594 
385.  J 
376.7 

SS 

CST 

SSA 

ALF 

428.9 

-.9006 

14.6 

.53 

202.00 

ARRIVAL 

DATE 

SEP 

7 1969 

90.00  5 7 35  3113 

90.00  23  34  3 4222 

100.00  6 44  37  2801 

100.00  0 43  30  4010 

110.00  0 25  29  2485 

110.00  1 19  16  3090 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4006  TRA  4.6389  TC3-2 
ROE  .3593  RRA  .2914  RC3  - 
FOE  -.2320  FRA  1.4202  FC3  - 
BOE  .6001  BRA  4.6401  0C3  2 

LAUNCH  OATE  FE0  17  1969 


40.16 

79.74 

12.10 

22.03 

TIME 

.09 

.34 

.00 

.47 

.46 

.77 

.6455 

.0696 

.3571 

.6464 


VL  26.226 
VP  36.823 
ZAL  47.01 

RAL  102.05 
INJ  LAT 
-27.11 
.76 
-29.09 
2.51 
-33.99 
6.70 

BAU  1.2067 
FAU  .01407 
BSP  19145 
FSP  -467 


DISTANCE  503.108 

GAL  9.52  A7L  90.21  HCA  291.58  SMA  U9.82  ECC  .28380  INC  .2126  Vj  30.137 

GAP  15.47  AZP  90.08  TAL  153.86  TAP  85.45  RCA  85.82  APO  1 53.83  V2  35 . j 72 

ZAP  167.01  ETS  200.34  ZAE  130.28  ETE  190.35  ZAC  175.40  ETC  155.56  ClP-170.55 


RAO  6568.3  VEL  12.469  PTH  2.26  VHP  10.235  OPA 
INJ  LONG  INJ  RT  ASC 


11 .42  RAP  01 .93  ECC  I . 56J  3 


104.64 

173.23 

81.94 

156.60 

50.53 

145.62 


341 .56 
332.14 
341.07 
331.17 
342.43 
328.58 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.40 

5 59  29 

2513.9 

-28.01 

96.09 

61.69 

24  44  25 

3622.3 

-3.03 

166.60 

82.00 

7 31  10 

2201  .0 

-29.78 

73.20 

60.20 

1 50  20 

3410.5 

-1  .47 

150.16 

86.10 

9 6 54 

1085.5 

-34.15 

49.29 

56.40 

2 24  J5 

3298.8 

2.23 

139.38 

SGT  5020.4  SGR 
RRT  ,5700  RRF 
SG0  5839.7  R23 
SGI  '5826.9  SG2 


475.4  SG3 
.5560  RTF 
.0010  R13 

307.5  THA 


136.2 

.9565 

.9565 

2.71 


ORBIT  DETERMINATION  ACCURACV 


ST  1549.3  SR 
CRT  -.0526  CRS 
LSA  1611 .2  MSA 
ELI  1549.5  El2 


364.4  SS  446.0 
.2089  CST  -.9870 

369.9  SSA  13.9 

363.9  AlF  179.25 


flight  time  204 .00 


ARRIVAL  DATE  SEP  9 1969 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  107.71  LAP  .39  LOP  82.97 

RC  195.366  GL  -1.70  GP  -11.85 

PLANETOCENTRIC  CONIC 
C3  30.535  VHL  6.200  OLA  21.02 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  5 28  56  3090.43 

90.00  23  29  49  4299.40 

100.00  74  24  2790.58 

100.00  0 40  50  4082.57 

110.00  8 42  31  2403.61 

110.00  1 19  20  3962.30 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6616  TRA  5.0057  TC3-2.3029 
ROE  .3604  RRA  .3080  RC3  -.0575 
FOE  -.2600  FRA  1 .4020  FC3  -.2003 
BOE  .7573  BRA  5.0950  BC3  2.3037 


VL  26.109 
VP  36.006 
ZAL  44.95 

RAL  104.19 
INJ  LAT 
-27.26 
3.25 
-29.18 
4.94 
-34.00 
9.00 

BAU  1.1060 
FAU  .01248 
BSP  19092 
FSP  -449 


OISTANCE  500.007 

CAL  10.45  AZL  90.43  HCA  294.01  SMA  119.61  ECC  .29454  INC  .4281  VI  30.137 

GAP  16.10  AZP  90.18  TAL  152.44  TAP  07.25  RCA  04.38  APO  154.04  V2  35.102 

ZAP  160.13  ETS  276.09  ZAE  130.23  ETE  190.13  ZAC  177.01  ETC  130.79  ClP-179.45 


RAO  6560.5  VEL  12.645  PTH  2.30  VHP  10.659 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME 
103.54  345.74  02.02  6 20  34 

177.53  335.71  61 .85  24  41  28 

01.17  546.02  03.19  7 50  55 

160.66  334.70  60.40  1 49  0 

50.39  346.55  86.10  9 23  55 

149.01  332.24  56.90  2 25  22 

MIO-COURSC  EXECUTION  ACCURACV 
SGT  5016.7  SGR  462.0  SG3  131.9 

RRT  .5606  RRF  .5400  RTF  .9591 

SGfl  5035.0  R23  .0014  R13  .9591 

SGI  5822.6  SG2  379.7  THA  2.60 


OPA  11.91  RAP  04,21  ECC  1.6342 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2490.4  -20.00  94.97 

3699.5  -.54  170.90 

2190.6  -29.01  72.43 

3482.6  .97  154.12 

1083.6  -34.15  49.14 

3362.3  4,65  142.71 

ORBIT  DETERMINATION  ACCURACV 
ST  1629.7  SR  352.1  SS  464.7 

CRT  -.1213  CRS  .2472  CST  -.9913 

LSA  1694.3  MSA  353.6  SSA  13.2 

ELI  1630.3  El2  349.4  ALF  170.43 


1705 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69' 


LAUNCH  OATE  FEB  IT  1969 


flight  time  206.00 


HELIOCENTRIC  CONIC 

*L  J47 .04  LAI  .00  LOL  148. 16  VL  26.152 

ftp  107.68  LAP  .50  LOP  06.20  VP  56.709 

ftC  197.110  Gl  -2.54  CP  -11.63  7Al  43.04 

plane toc e ntb i c conic  „ _ _TtJ 

C3  43.750  VHL  6.614  OLA  20.06  PAL  106.17  RAO  6560.7  VEL  12.050  PTH 


DISTANCE  592.020 

GAL  11.45  A7L  90.66  HCA  290.04  SMA  119. 4J 

CAP  16.95  A7P  90.31  TAl  151.07  TAP  09.10 

JAP  160.37  ETS  271.52  7AE  130.16  ETE  109.91 


LNCH  A7MTH  LNCH  TINE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00  5 

40  6 

3089.05 

-27,34 

102.87 

90.00  23 

26  25 

4372.92 

5.59 

181 .65 

100.00  7 

22  19 

2705.26 

-29.22 

00.70 

100.00  0 

30  49 

4151 .94 

7.25 

164.51 

UO.OO  0 

50  7 

2405,52 

-33.99 

50.53 

110.00  1 

19  30 

4024.45 

11.37 

152.36 

DIFFERENTIAL  CORRECTIONS 
TOE  - .6555  TRA  5.5570  TCJ-1 .969?  BAU  1.1638 

NIO-i 
SOT  ! 

ROE  .3779  RRA 

.3233 

RCJ  -.0469 

FAU  .01099 

RRT 

FOE  -.3044  FRA 

1 .5454 

FC3  -.2175 

BSP  19162 

SOB 

BOE  ,9352  BRA 

5.5664 

0C3  1 .9897  FSP  -436 

SCI 

2.34  VHP  11.125 
INJ  A7MTH  INJ  TINE 


INJ  RT  ASC 
349.03  02.34 

339.29  62.20 

350.10  03.39 

330.36  60.92 

350.61  06.10 

335.90  57.54 

MID-COURSE  EXECUTION  ACCURACY 


.5570  RRF 
5025.2  R23 
5013.4  SG2 


6 39  35 
24  39  10 

0 0 44 

1 40  1 

9 39  33 

2 26  34 


447.1 

SG3 

127.7 

.5395 

RTF 

.9620 

.0009  R13 

.9620 

370.7 

THA 

2.47 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
ftt  147,04  LAL  .00  LOL  140,16 

RP  107.66  LAP  .77  LOP  09.43 

RC  196.046  CL  -3.24  GP  -11.42 

PLAfCTOCENTRIC  CONIC 
C3  49.909  VHL  7.065  OLA  19*15 

LNCH  A7MTH  LNCH  TINE  L-I  TIME 
90.00  6 5 23  3004.02 

90.00  23  23  37  4443.10 

100.00  7 30  33  2704.39 

100.00  0 37  4 4210.84 

11 0.00  9 12  23  2490.02 

110.00  1 19  43  4005.17 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0569  TRA  6.0639  TC3-1 .6905 
ROE  .3082  RRA  .3373  RC3  -.0372 
’ FOE  -.3390  FRA  1,6131  FC3  -.1640 
0OC  1.1259  0RA  6.0733  BC3  1.6909 


FlICHT  T1K  200,00 
OISiANCE  597.370 

12.53  A7L  90.90  HCA  301 .27  SNA  119.21 

17.81  A7P  90.47  TAL  149.75  TAP  91.02 

7AL  41.28  ZAP  160.51  ETS  266.60  7AC  130.06  ETE  109.71 


ARRIVAL  CATE  SEP  1J  1969 


ECC  .30637  INC  .6552  VI  30.137 
RCA  82.02  APO  155.99  v2  35.192 
7AC  177.37  ETC  04.12  CLP  179.62 

OPA  12.35  RAP  06.49  ECC  1.7200 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
2409.0  -28.12  94.29 

3772.9  1.03  175.00 

2105.3  -29.83  72.03 

3551.9  3.32  157.93 

1805. 5 -34.15  49.29 

3424.4  7.00  145.98 

0R81T  DETERMINATION  ACCURACY 

ST  1708.4  SR  339.4  SS  402.9 

CRT  -.1010  CRS  .2020  CST  -.9942 

LSA  1775.9  MSA  336.5  SSA  12.6 

ELI  1709.6  EL2  333.5  AlF  177.06 

ARRIVAL  DATE  SEP  13  1969 


VL  26.117  CAL 
VP  36.775  CAP 


RAL  107.98 
INJ  LAT 
-27.30 
7.01 
-29.23 
9.45 
-33.96 
13.56 

8AU  1.1335 
FAU  .00950 
6SP  19200 
FSP  -423 


RAO  6560.0  VEL  13.007  PTH  2.39  VHP  11.637 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TINE 


102.56 

105.63 

80.72 

168.26 

50.95 

155.69 


353.04 

342.05 
354.10 
341.96 
354.62 
339.54 


02.49 

62.69 

03.42 

61.51 

05.05 

50.32 


MIO-COURSE  EXECUTION  ACCURACY 


6 56  40 
24  37  40 

0 24  57 

1 47  23 
9 53  53 

2 27  40 


SGT 

5796.4 

SCR 

431 .0 

SC3 

123.6 

RRT 

.5459  RRF 

.5293  RTF 

.9650 

see 

5812.4 

R23 

.0005 

R13 

.9650 

SCI 

5001.1 

SG2 

360.8 

THA 

2.33 

ECC  .31944  INC  .0962  VI  30.137 

RCA  01.13  APO  157.29  V2  35.201 

ZAC  176.14  ETC  50.29  CLP  178.67 

OPA  12.73  RAP  88.76  ECC  1.8214 

PO  CST  TIM  INJ  2 LAT  INJ  2 L<XG 
2404.0  -20.14  93.98 

3043.2  4.00  170.93 

2104.4  -29.83  71.97 

5610.8  5.57  161.62 

1090.8  -34.16  49.71 

3405.2  9.27  149.22 

ORBIT  DETERMINATION  ACCURACY 

ST  1703.0  SR  326.6  SS  501  .4 

CRT  -.2302  CRS  .3112  CST  -.9961 

LSA  1053.4  MSA  319.7  SSA  12.0 

ELI  1704.7  £L2  317.5  ALF  177.51 


LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140,16 
RP  107.63  LAP  .95  LOP  92.66 
RC  200 .549  CL  -3,07  CP  -11.22 
planetocentric  CONIC 
C3  57.211  VHL  7,564  OLA  10.31 
LNCH  A7MTH  LNCH  TINE  L-I  TIME 
90.00  6 20  56  3005.00 

90.00  23  21  16  4510.57 

100.00  7 53  14  2787.39 

100.00  0 35  35  4283.41 

UO.OO  9 25  21  2499.16 

110.00  1 19  57  4144.40 

differential  corrections 

TDE-1.2672  TRA  6.6043  TC3-J.43I1 
ROE  .3994  RRA  .3494  RC3  -.0286 
FOE  -.3745  FRA  1.6057  FC3  -.1210 
BOE  1.3286  BRA  6.6136  BC3  1.4314 

LAUNCH  OATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.84  LAL  .00  LOL  140.16 
RP  107.60  LAP  1.13  LOP  95.90 
RC  202,227  CL  -4.45  CP  -11.04 
planetocentric  conic 


90.00 
90.00 

100.00 
loo  .oq 
110.00 

110.00 


flight  time  210.00 


OISTANCE  601 .698 

VL  26.082  GAL  13.70  A7L  91-15  HCA  304.50  SNA  119.01 

VP  36.756  CAP  10.75  A7P  90.65  TAL  140.51  TAP  93.01 

7AL  39.67  7AP  160.54  ETS  261 .60  7AE  129.92  ETE  189.51 


RAL  109.64 
INJ  LAT 
-27.30 
9.89 
-29.20 
11.52 
-33.92 
15.65 

8AU  1.0940 
FAU  .00000 
BSP  19207 
FSP  -410 


RAO  6569.0  VEL  13.363  PTH  2.44 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


102.50 

109.49 

00.94 

171.93 

59.59 

159.01 


357,76 

346.40 

358.01 

345.55 

350.56 
343,16 


82.48 

63.33 

83.31 

62.23 

05.47 

59.22 


VHP  12.204 
INJ  TINE 
7 12  21 
24  36  26 

0 39  41 

1 46  59 


10  7 
2 29 


HJO-COURSE  EXECUTION  ACCURACY 
SGT  5777.2  SCR  413.7  SC3  119.0 

RRT  .5324  RRF  .5170  RTF  .9601 

SG6  5792.0  R23  .0006  R13  .9601 

SCI  5701.4  SC2  349.9  THA  2.19 

flight  tine  212.00 

OISTANCE  605.737 

CAL  14.99  A7L  91 .43  HCA  307.73  SNA  1 10 .02 

GAP  19.79  A7P  90.00  TAL  147.35  TAP  95.00 

ZAP  160.47  ETS  256.35  ZAE  129.74  ETE  109.30 

RAL  111.14  RAD  6569.3  VEL  13.604  PTH  2.50  VHP  12.035 

INJ  RT  ASC  INJ  A7NTH  INJ  TINE 


ARRIVAL  CATT  SEP  15  1969 


ECC  .33392  INC  1.1546  VI  30-137 

RCA  79.27  APO  158.75  V?  35-209 

7AC  174.29  ETC  35.63  CLP  177.60 

OPA  13.06  RAP  91  .01  ECC  1 .9416 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2485.0  '28.14  93.99 

3910.6  6,23  182-72 

2187.4  -29.82  72.19 

3683.4  7.71  165.21 

1099.2  -34.17  50.36 

3544.4  11.46  152*42 

ORBIT  DETERMINATION  ACCURACY 

ST  1850.6  SR  313.9  SS  520.2 

CRT  -.2722  CRS  .3363  CST  -.9975 

LSA  1924.0  MSA  303-2  SSA  11.4 

ELI  1052.6  El2  301.7  AlF  177.28 

ARRIVAL  CATE  SEP  17  1969 


VL  26.040 
VP  36.740 
7AL  30.20 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3088.90 

-27.35 

102.06 

4575.22 

11.64 

193.23 

2793.78 

-29.15 

01  .41 

4345.65 

13.47 

175.53 

2510.19 

-33.86 

60.45 

4202.01 

17.63 

162.30 

IS 

MID— i 

TC3-1.J844 

BAU  1.0430 

SGT  1 

RC3  -.0209  FAU  .00640 

RRT 

FC3  -.0841 

BSP  1 9099 

SOB 

BC3  1 .1046  FSP  -394 

SCI 

1.57 

349.91 

1,03 

349.00 

2.41 

346.75 


82.34  7 26  25 

64.09  24  35  29 


03.07 

63.06 


0 53  2 

1 46  44 


04.97  10  16  57 

60.23  2 30  11 


COURSE  EXECUTION  ACCURACY 
5756.4  SCR  395.3  SC3  116.2 
.5170  RRF  .5049  RTF  .9713 

5770.0  R23  .00 11  R13  .9714 

5760.0  SC2  330.2  THA  2.04 


ECC  .35003  INC  1.4339  vj  30.137 

RCA  77.23  APO  160.42  V2  35.217 

7AC  172.30  ETC  28.47  CLP  176.66 

OPA  13.33  RAP  93.23  ECC  2.0847 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2409.0  -28.12  94.28 

3975.2  0.26  106.39 

2193.8  -29.80  72.67 

3745.7  9.75  160.71 

1910.2  -34.18  51.22 

3602.0  13.54  155.58 

ORBIT  DETERMINATION  ACCURACY 

ST  1910.6  SR  301 .3  SS  539.3 

CRT  -.3071  CRS  .3572  CST  -.9904 

LSA  1987.3  MSA  287.4  SSA  10.9 

ELI  J9I2.9  EL2  206.4  AlF  177.16 


1706 


J PL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69* 


LAUNCH  CATE  FEB  17  1969 


FLIGHT  TIMC  214. DO 


ARRIVAL  DATE  SEP  19  1969 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  107.50  LAP  1.31  LOP  99.13 

RC  203.000  Gl  -4.97  GP 

planetocentric  CONIC 
C3  76.332  VHL  0.737  OLA 

LNCH  A7MTH  LNCH  TIME 


DISTANCE  609.420 

Vl  26.015  GAL  16.40  AZL  91.74  HCA  310.96  SMA  110.64  ECC 
VP  36.724  GAP  ?0.95  A7P  91.14  TAL  146.30  TAP  97.26  RCA 


,36800  INC  1.7309  VI 
74.90  APO  162.30  V2 


30.137 

35.225 


10.07  7AL  36.09  ZAP  160.27  ETS  251.01  ZAE  129.50  ETE  109.10  7 AC  170.27  ETC  24.39  CLP  175.50 
16.00  RAL  112.40  RAD  6569.5  VEL  14.060  PTH  2.56  VHP  13.539  DPA  13.55  RAP  95.42  ECC  2.2562 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


6 47  27 
23  17  26 
8 10  21 

0 33  9 

9 47  42 

1 20  17 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

3096.25 

-27.20 

103.30 

5.26 

02.09 

7 39  3 

2496.3 

4637.14 

13.65 

196.88 

353.36 

64.95 

24  34  43 

4037.1 

2003.11 

-29.07 

02.09 

5.53 

82.72 

9 5 4 

2203.1 

4405.52 

15.20 

179.04 

352.56 

63.99 

l 46  35 

3805.5 

2523.56 

-33.77 

61  .48 

6.15 

04.36 

JO  29  46 

1923.6 

4257.83 

19.49 

165.57 

350.28 

61 .34 

2 31  15 

3657.0 

-20.09 

10.16 

-29.77 

11.67 

-34.10 

15.51 


94.01 
309.94 
73.36 
1 72 . 1 2 
52.26 
150.71 


TC3 

-.9639 

BAU 

.9038 

RC3 

-.0145 

FAU 

.00402 

FC3 

-.0547 

BSP 

19115 

6C3 

.9640 

FSP 

-383 

DIFFERENTIAL  CORRECTIONS 


ROE  .4249  RRA 


LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16 

RP  107.56  LAP  1.49  LOP  102.37 

RC  205.500  GL  -5.45  GP  -10.72 

planetocentric  CONIC 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5730.2  1 
RRT  .4979  f 
SG6  5742.5  f 
SGI  5733.2  i 

FLIGHT  time  216.00 


ORBIT  DETERMINATION  A CCURACV 


375.6  SG3 

112.7 

ST 

1964.0 

SR 

288.6 

SS 

560.0 

.4002  RTF 

.9746 

CRT 

-.3405 

CRS 

.3790 

CST 

-.9990 

.0015  R13 

.9746 

LSA 

2044.5 

MSA 

271  .7 

SSA 

10.3 

325.5  THA 

1 .68 

ELI 

1966.5 

EL2 

271  .0 

alf 

177.08 

ARRIVAL  DATE  SEP  21  1969 


VL  25.904 
VP  36.700 
7AL  35.73 


GAL 

GAP 


DISTANCE  612.609 

17.96  AZL  92.00  HCA  314.20  SMA  110.47  ECC  .30814  INC  2.0755  Vl 
22.25  A7P  91.45  TAL  145.37  TAP  99.57  RCA  72.49  APO  164  .45  V2 


30.137 
35.232 
21  .00  CLP  3 74 .45 


ZAP  167.95  ETS  245.64  ZAC  129.20  ETE  100.89  ZAC  168.27  ETC 
RAL  113.67  RAO  6569.7  VEL  14.500  PTH  2.63  VHP  14.330  DPA  13.73  RAP  97.55  ECC  2.4630 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 50  33 

3106.34 

-27.10 

104. 1J 

0.00 

01.74 

7 50  19 

2506.3 

-20.04 

95.55 

90.00 

23  15  40 

4696.24 

15.33 

200.41 

356.73 

65.90 

24  34  4 

4096.2 

11  .94 

193.37 

1 00.00 

0 20  54 

2014.97 

-20.97 

02.96 

9.09 

02.27 

9 15  49 

2215.0 

-29.73 

74  .24 

100.00 

0 32  3 

4462.85 

16.97 

102.47 

355.95 

65.01 

1 46  26 

3862.9 

13.46 

175.44 

11 0.00 

9 57  7 

2530.94 

-33.66 

62.67 

9.76 

03.67 

10  39  26 

1930.9 

-34.17 

53.47 

110.00 

1 20  20 

4311 .64 

21.21 

168.79 

353.74 

62.54 

2 32  11 

371J.6 

17.36 

161  .70 

DIFFERENTIAL  CORRECTIONS 
TDE-1.9644  TRA  0.5103  TC3  -.7642 
ROE  .4395  RRA  .3602  RC3  -.0090 
FOE  -.4790  FRA  1.9459  FC3  -.0304 
BOE  2.0129  BRA  0.5103  BC3  .7643 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


-.7642 

BAU 

.9084 

SGT 

5699.0 

SGR 

354.0 

SG3 

109.4 

ST 

2000.9 

SR 

276.0 

SS 

582.2 

-.0090 

FAU 

.00313 

RRT 

.4746 

RRF 

.4674 

RTF 

.9779 

CRT 

-.3713 

CRS 

.4000 

CST 

-.9994 

-.0304 

BSP 

19100 

SG6 

5710.0 

R23 

.0021 

R13 

.9779 

LSA 

2094.0 

MSA 

256.3 

SSA 

9.0 

.7643 

FSP 

-372 

SGI 

5702.3 

SG2 

312.1 

THA 

1.70 

Eli 

2011.5 

El2 

256.0 

alf 

177.03 

LAUNCH  DATE  FEB  17  1969 

HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  U0.16 

RP  107.54  LAP  1.66  LOP  105.61 

RC  207.111  GL  -5.00  GP  -10.57 

planetocentric  conic 

C3  104.161  VHL  10.206  OLA  15.54 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
90.00  7 8 15  3110.04 

90.00  23  14  14  4752.35 

100.00  8 38  8 2828.99 

100.00  0 30  50  4517.44 

110.00  10  5 22  2556.02 

110.00  1 20  13  4363.17 

DIFFERENTIAL  CORRECTIONS 


VL  25.954 
VP  36.693 
7AL  34.74 

RAL  114.69 
INJ  LAT 
-27.06 
16.86 
-28.83 
18.50 
-33.53 
22.79 


GAL 

GAP 


FLIGHT  TIME  218.00 

DISTANCE  615.410 
19.69  A7L  92.45 
23.72  AZP  91.81 


ARRIVAL  DATE  SEP  23  1969 


RAO  6570.0  VEL  15.017  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


105.00 

203.82 

83.98 
105.80 

63.99 
171 .95 


12.18 

359.98 

12.40 

359.23 

13.22 

357.09 


317.43 

SMA 

lie 

1.31 

ECC 

.41070 

INC 

2.4513 

Vl 

30.137 

144,59 

TAP 

102 

'.02 

RCA 

69 

.71 

APO 

166.90 

V2 

35.230 

120.82 

ETE 

188 

1.67 

ZAC 

166, 

.32 

ETC 

20.05 

CLP 

173.25 

2.70 

VHP 

15. 

224 

DPA 

13 

.07 

RAP 

99.61 

ECC 

2.7342 

1 AZMTH 

INJ  TIME 

PO 

CST  ■ 

TIM 

INJ  2 LAT 

INJ 

2 LONG 

81.31 

0 

0 

14 

2518 

.8 

•27.90 

96.4  5 

66.91 

24 

33 

26 

4152 

.3 

13.59 

3 96.67 

01.75 

9 

25 

17 

2229 

.0 

•29.67 

75,27 

66.10 

J 

46 

15 

3917 

.4 

15.12 

3 70.64 

02.90 

10 

47 

58 

A 956 

.0 

'34  .14 

54  .00 

63.81 

2 

32 

56 

3763 

.2 

19.09 

1 64 . 70 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-2.2261 

TRA 

9.2583 

Tf  3 

-.5047 

BAU 

.8142 

SGT 

5664.9 

SGR 

333.0  SG3 

106.3 

ST 

2045.1 

SR 

263.7 

SS 

606.4 

ROE  .4557 

RRA 

.3654 

RC3 

-.0046 

FAU 

.00127 

RRT 

.4455 

RRF 

.4409  RTF 

.9810 

CRT 

-.4011 

CRS 

.4215 

CST 

-.9996 

FOE  -.5162 

FRA 

2.0509 

FC3 

-.0105 

BSP 

19075 

SGB 

5674.7  R23 

.0029  R13 

.9810 

LSA 

2135.8 

MSA 

241  .4 

SSA 

9.2 

BOE  2.2723 

BRA 

9.2655 

BC3 

.5847 

FSP 

-361 

SGI 

5666.0 

SG2 

290.0  THA 

J .50 

ELI 

2047.9 

El2 

241  .2 

alf 

177.00 

LAUNCH  DATE  FEB  17  1969 


FLIGHT  TIME  220.00 


25.926  GAL 
36.678  GAP 


DISTANCE  617.445 

21,63  AZL  92.88  HCA  320.66  SMA  118.15 
25.38  AZP  92.23  TAL  143.99  TAP  104.65 


HELIOCENTRIC  CONIC 
RL  147.04  LAL  .00  LOL  140.16  VL 

RP  107.53  LAP  1.82  LOP  100.06  VP 

RC  200.690  GL  -6.26  GP  -10.43  ZAL 

planetocentric  CONIC 

C3  122.055  VHL  11.004  OLA  15.01  RAL  115.53  RAO  6570.3  VEL  15.627  PTH  2.70  VHP  16.239  OPA 


33.91  ZAP  166.65  ETS  235.13  ZAE  120.36  ETE  100.43 


ARRIVAL  OATE  SEP  25  1969 


ECC  .43633  INC  2.0766  Vl  30.137 

RCA  66.60  APO  3 69 . 7 J V2  35.243 

ZAC  164.44  ETC  18.8 1 CLP  171.95 

13.98  RAP  101 .50  ECC  3 .0219 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

7 16  33 

3133.39 

-26.90 

106.04 

15.36 

00.61 

8 8 

46 

2533.4 

•27.90 

97.51 

90.00 

23  12  41 

4005.20 

10.24 

207.08 

3.00 

67.96 

24  32 

47 

4205.2 

15.09 

199.82 

100.00 

8 46  2 

2044,03 

-28.67 

05.13 

15.68 

81 .17 

9 33 

27 

2244,0 

-29.60 

76.45 

100.00 

0 29  ^0 

4568.99 

19.90 

100.99 

2.36 

67.22 

1 45 

59 

3969.0 

16.64 

181 .71 

110.00 

10  12  26 

2574,50 

-33.36 

65.40 

16.40 

02.00 

10  55 

20 

1974.5 

- 

-34.10 

56.24 

110.00 

1 19  55 

4412.09 

24.23 

175.03 

.29 

65.12 

2 33 

27 

3812.1 

20.67 

167.69 

DIFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2 . 5035 

TRA1 0.0776 

TC3  -.4239 

BAU  .6962 

SGT 

5625.5  SGR 

310.4  SG3 

103.3 

ST  2072.1 

SR 

251  .6 

SS 

633.1 

ROE  . 4 740 

RRA  .3561 

RC3  -.0012 

FAU- .00083 

RRT 

.4005  RRF 

.4064  RTF 

.9041 

CRT  -.4308 

CRS 

.4440 

CST 

-.9998 

FOE  -.5552 

FRA  2.1606 

FC3  .0059 

BSP  19013 

SGB 

5634.1  R23 

.0037  R13 

.9841 

LSA  2169.4 

MSA 

226.0 

SSA 

0.7 

BOE  2.5400 

BRA10.0839 

BC3  .4239 

FSP  -351 

SGI 

5626.9  SG2 

203.3  THA 

1.29 

FU  2074.9 

EL2 

226.8 

ALF 

176.97 

1787 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  OATE  FEB  IB  1969 


FLIGHT  TIME  70.00 


HELIOCENTRIC  CONIC 
RL  147. 07  LAL  .00  LOL  J49.I7 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51 .091  GL  7.30  GP  14,62 

PLANETOCENTRIC  CONIC 
C3  28.241  VNL  5.314  OLA  11.33 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  0 34  59  2658.03 

90.00  15  27  8 4583.41 

100.00  222  2377.28 

100.00  16  42  46  4339.39 

110.00  3 23  12  2123.29 

110.00  17  38  6 4166.14 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2129  TRA  -.3266  TC3  .4873 

ROE  -.3446  RRA  .1811  RC3  .1527 

FOE  -.0408  FRA  -.2036  FC3-1 .1977 

SOC  .4050  BRA  .3735  0C3  .5107 


VL  26.809 
VP  37.064 
7Al  136.99 

RAL  7.83 
INJ  LAT 
-27.28 
IfM 
-28.60 
13.27 
-32.11 
16.41 

0AU  .1928 
FAU  .03907 
BSP  1933 
FSP  -282 


DISTANCE  184.900 

GAL  -7.55  A7L  88.54  MCA  82.12  SMA  123.30  ECC  .23723  INC  1 .4558  Vl  30.131 

GAP  -11.85  A7P  89.80  TAL  206.09  TAP  288.20  RCA  94.05  APO  152.55  V2  34.980 

ZAP  17.09  ETS  304.86  ZAE  147.76  ETE  14.75  ZAC  128.52  ETC  150,73  CLP  -8.95 


RAD  6568.1 
INJ  LONG 
71.54 
193.71 
50 .67 
175.16 
30.61 
160.24 


VEL  12.232  PTH  2.20  VHP  8,207 
INJ  RT  ASC  fNJ  A7MTH  INJ  TIME 


239.20 
233.06 
238.97 
232.46 

238.20 
230.68 


97.88 

64.19 

99.06 

62.97 

102.40 

59.56 


MJO-CCURSE  EXECUTION  ACCURACY 
SGT  670.8  SGR  451.7  SC3  111.7 
RRT  ,3228  RRF  -.4021  RTF  -.6557 
SGB  808.7  R23  -.0642  R13  -.6829 
SGI  695.8  5G2  412.2  THA  19.25 


OPA  27.35  RAP  34.80  ECC  1.4648 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1 19  17 

16  43  32 

2 41  39 

17  55  6 

3 58  35 

18  47  32 


2058.0 
3983.4 

1777.3 

3739.4 
1523.3 

3566.1 


-25.91 

8.51 

-27.05 

9.54 

-30.07 

12.25 


63.  J4 
186.85 
42.21 
168.36 
21  .99 
153.61 


ORBIT  DETERMINATION  ACCURACY 


ST 

254.0 

SR 

376.3 

SS 

63.0 

CRT 

.8254 

CRS 

-.3627 

CST 

-.7410 

LSA 

438.0  MSA 

131  .7 

SS  A 

29.6 

ELI 

436.9 

EL2 

123.5 

alf 

58.02 

LAUNCH  DATE  FEB  18  1969 


FLIGHT  TIME  72.00 


ARRIVAL  DATE  MAY  1 1969 


HELIOCENTRIC  CONIC 


DISTANCE  191.665 


RL  147.87 

LAL  .00 

LOL  149.17 

VL 

26.990  CAL  -7.52 

ATL  88.73 

HCA  85.31 

SMA  124.43 

ECC  .22805 

INC 

1 .2728 

VI 

30.131 

RP  108.38 

LAP  1 .27 

LOP  234,47 

VP 

37.184 

GAP  -10.93 

AZP  89.90 

TAL  207.52 

TAP  292.83 

RCA  96.06 

APO 

152.81 

V2 

34.967 

RC  52.697  GL  6.57 

GP 

15.58 

ZAL 

138.65 

ZAP  19.29 

ETS  310.11 

ZAC  146.81 

ETE  16.66 

7AC  128.51 

ETC 

149.69 

CLP 

-11.52 

PLANETOCENTRIC  CONIC 

C3  26.948 

VHL  5.191 

OLA 

10.04 

RAL 

6.65 

RAO  6568.1 

VEL  12.179 

PTH  2.J9 

VHP  7, 

.714 

OPA  28.47 

RAP 

35.02 

ECC 

1 .4435 

LNCH  A7WTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 40  51 

2603.63 

-l 

26.72 

67,66 

236.56 

99.75 

1 24 

14 

2003.6 

■25.10 

59.37 

90.00 

15  11  50 

4614 

.49 

13.00 

195.54 

231.18 

64.62 

16  28 

45 

4014.5 

9.47 

188 .63 

100.00 

2 7 9 

2325.28 

27.99 

46.93 

236.30 

100.96 

2 45 

54 

1725.3 

26.19 

38.59 

100.00 

16  28  13 

4368.07 

14.15 

176,84 

230.60 

63.39 

17  41 

1 

3768.1 

10.47 

169.99 

110.00 

3 26  40 

2076 

.45 

- 

31.37 

27.16 

235.42 

104.32 

4 1 

16 

1476.4 

- 

29.09 

18.70 

110.00 

17  25  12 

4189.67 

17.21 

161.59 

226.09 

60.00 

18  35 

1 

3589.7 

13,10 

154.90 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1998 

TRA  -.3087 

TC3 

.5286  BAU 

.2021 

XT  609.2  SCH  469.2  SC3  129.6 

ST  244.3 

SR 

373  .3 

SS 

86.1 

ROE  -.3315 

RRA  .1881 

RC3 

.1880  FAU 

.04274 

RRT  . 

.3602  RRF 

,4517  RTF 

6666 

CRT  .8180 

CRS 

-.5499 

CST 

-.8682 

FOE  -.0793 

FRA  -.2526  FC3-1 

.3730  BSP 

2013 

SGB  828.2  R23 

0761  Rl 3 

7000 

LSA  431.3 

MSA 

133.9 

SSA 

31  .9 

BOE  .3870 

BRA  .3616 

BC3 

.5610  FSP 

-324 

SGI  716.9  SG2  414.8  THA  21.10 

ELI  427.4 

EL2 

122.1 

ALF 

58.89 

LAUNCH  DATE  FEB  18  1969 


flight  time  74. oo 


ARRIVAL  DATE  MAY  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  198.417 


RL  147.87 

LAL 

.00 

LOL  149,17 

VL  27.153 

GAL  -7.51 

A7L  88.91 

HCA  88.50 

SMA  125.47 

ECC  .21999 

INC  1 .0917 

VI 

30 . 1 3 1 

RP  108.42 

LAP 

1 .09 

LOP  237.66 

VP  37.290 

GAP  -10.06 

AZP  89.97 

TAL  208.92 

TAP  297.42 

RCA  97.87 

APO  153.07 

V2 

34.954 

RC  54.398  GL  5.79 

PLANETOCENTRIC  CONIC 

GP  16,64 

ZAL  140.23 

ZAP  21,74 

ETS  314.4J 

ZAE  146.05 

ETE  18.75 

ZAC  128.34 

ETC  148.66 

CLP 

1 -14.20 

C3  25.878 

VHL 

5.087 

OLA  8.72  RAL  5.58 

RAO  6568.0 

VEL  12.135 

PTH  2.17 

VHP  7.254 

OPA  29.64 

RAP  35.08 

ECC 

I .4259 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

47  6 

2550.79 

-26.05 

63.94 

234.18 

101.50 

1 29  37 

1950.8 

-24.20 

55.75 

90.00 

14 

57  5 

4647.22 

13.94 

197.48 

229.56 

65.10 

16  14  32 

4047.2 

10.47 

190.52 

100.00 

2 

12  4] 

2274.76 

-27.28 

43.34 

233.89 

102.72 

2 50  36 

1674.8 

-25.25 

35.12 

100.00 

16 

14  11 

4398.49 

15.07 

178.63 

229.00 

63.88 

17  27  29 

3798.5 

11.44 

171 .72 

110.00 

3 

30  36 

2030.95 

-30.56 

23.86 

232.92 

106.12 

4 4 27 

1430.9 

-28.05 

15.57 

110.00 

17 

12  46 

4215.06 

18.07 

163.06 

227.35 

60.48 

18  23  1 

3615.1 

14.00 

156.31 

DIFFERENTIAL  CORRECTIONS 


M 10 -COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.I860 

TRA  - 

.2925 

TC3 

.5653 

BAU 

.2109 

SGT 

696.9  SGR 

481.6  SG3  141.5 

ST 

232.8  SR 

363.9 

SS 

114,2 

RDE 

-.31 75 

RRA 

.1964 

RC3 

.2284 

FAU 

.04683 

RRT 

.3992  RRF 

-.5047  RTF  -.6750 

CRT 

.8066  CRS 

-.6501 

CST 

-.9249 

FOE 

-.1254 

FRA  - 

.3068 

FC3-1 

.5666 

BSP 

2089 

SGB 

847.2  R23 

-.0895  R13  -.7166 

LSA 

423.9  MSA 

3 37.2 

SSA 

33.8 

BOE 

.3680 

BRA 

.3523 

BC3 

.6097 

FSP 

-373 

SGJ 

737.1  SG2 

417.5  THA  23.28 

ELI 

414.8  EL2 

120.7 

alf 

5 9.90 

LAUNCH 

DATE  FEB  18 

1969 

FLIGHT  TIME 

76.00 

ARRIVAL 

DATE 

MAY 

5 1969 

HELIOCENTRIC  CONIC 


DISTANCE  205.150 


RL  147.87 

LAL 

.00 

LOL  149.17 

VL  27.297 

GAL  -7,49 

AZL  89.09  HCA  91.68 

SMA 

|26.41 

ECC  ,21294 

INC  .9112 

VI 

30.131 

RP  108.45 

LAP 

.91 

LOP  240.85 

VP  37.383 

GAP  -9.22 

ATP  90.03 

TAL  2 JO. 28 

TAP 

301.96 

RCA  99.49 

APO  153.33 

V2 

34.942 

RC  56.186 

GL 

4,94 

GP  17.81 

ZAL  141 .70 

ZAP  24,43 

ETS  317.96 

ZAE  145.47 

ETE 

21.06 

ZAC  127.97 

ETC  147.66 

CLP 

-17.00 

PLAICTOCCNTRIC  CONIC 

C3  24.9 90 

VHL 

4.999 

OLA  7.39  RAL  4.64 

RAO  6568.0 

VEL  12.098 

PTH  2.17 

VHP 

6.826 

OPA  30.86 

RAP  34.95 

ECC 

1.4113 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

53  45 

2499.55 

-25,31 

60.37 

232.07 

103.14 

1 

35  24 

1899.5 

-23.25 

52.30 

90.00 

14 

42  56 

4681 .23 

14.91 

199.51 

228.18 

65.64 

16 

0 57 

4081 .2 

11.50 

192.49 

100.00 

2 

18  38 

2225.75 

-26.50 

39.91 

231.74 

104.37 

2 

55  44 

1625.8 

-24.26 

31  .82 

100.00 

16 

0 44 

4430.26 

16.02 

180.52 

227.65 

64.42 

17 

14  34 

3830.3 

12.44 

173.55 

110.00 

3 

34  59 

J966.83 

-29.69 

20.73 

230.70 

107.78 

4 

8 6 

1386.8 

-26.97 

12.59 

110.00 

17 

0 52 

4241 .95 

38.97 

164.63 

226.05 

61.01 

18 

11  34 

3641 .9 

14.95 

157.81 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCORAC V 

TOE 

-.1718  TRA 

'.2784  TC3 

.5957 

BAU  .2191 

SGT 

705.0  SGR  502.0  SG3  159.0 

ST 

220.0 

SR 

353.9 

SS 

146.3 

ROE 

-.3023  RRA 

.2059  RC3 

.2744 

FAU  .05136 

RRT 

.4382  RRF  -.5600  RTF  -.6804 

CRT 

.7097 

CRS 

-.7063 

CST 

-.9515 

FOE 

-.1801  FRA 

'.3661  FC3'1 

.7795 

BSP  2162 

SGB 

865,4  R23  -.1043  RJ 3 -.7328 

LSA 

416.9 

MSA 

141  .5 

SSA 

35.4 

BOE 

.3477  BRA 

.3463  8C3 

.6558 

FSP  -425 

SGI 

756.4  SG2  420.5  THA  25.84 

ELI 

399.1 

El2 

119.7 

ALF 

60.99 

1788 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FEB  10  1969 


HELIOCENTRIC  conic 


RL  147.07 

LAL 

.00 

LOL  149.17 

VL  27.425 

GAL  -7.4i 

RP  100.49 

LAP 

.73 

LOP  244.03 

VP  37.465 

GAP  -0.4; 

RC  58.051 

GL 

4.04 

GP  19.10 

ZAL  143.05 

ZAP  27.3- 

PLANETOCENTRIC  CONIC 

C3  24.253 

VHL 

4 .925 

DLA  6.06 

RAL  3.83 

RAD  6568.1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

0 47 

2449.85 

-24.49 

56.95 

90.00 

14 

29  26 

4716.21 

15.08 

201.62 

100.00 

2 

25  0 

2178.22 

-25.65 

36,63 

100.00 

15 

47  54 

4463.08 

16.97 

182.49 

110.00 

3 

39  49 

1944.05 

-28.76 

17.74 

110.00 

16 

49  34 

4270.01 

19.88 

166.29 

DIFFERENTIAL  CORRECTIONS 

MIOh 

TOE  -.1575 

TRA 

-.2669 

TC3  .6186 

BAU  .2268 

SGT 

ROE  -.2854 

RRA 

.2168 

RC3  .3266 

FAU  .05637 

RRT 

FOE  -.2448 

FRA 

-.4302 

FC3-2.0122  BSP  2230 

SOB 

BOE  .3259 

BRA 

.3438 

8C3  .6995 

FSP  -404 

SGI 

FLIGHT  TIME  70.00 

DISTANCE  211.864 
. 09.27  HCA 


ARRIVAL  DATE  MA*  7 1969 


.7302  VI 


30 . 1 3 1 
34.929 
-19.94 


94.86  SMA  127.26  ECC  .20679  INC 

IJ.56  TAP  306.43  RCA  100.94  APO  153.57  V2 

27.34  ETS  320.96  ZAE  145.04  ETE  23.64  ZAC  12 7.41  ETC  U6.69  ClP 

V£L  12.068  PTH  2.16  VHP  6.429  DPA  32.14  RAP  34.61  ECC  1.3991 

INJ  RT  ASC  INJ  A7MTH 


230.21 

227.06 

229.86 

226.54 

228.75 

225.00 


104.67 

66.24 

105.90 

65.02 

109.33 

61.60' 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 41  36 

1049.8 

-22.24 

49.01 

15  48  3 

4116.2 

12.53 

194.54 

3 1 10 

1570.2 

-23.23 

20.67 

17  2 17 

3863.1 

13.46 

175.45 

4 12  13 

1344.1 

-25.85 

9.77 

18  0 44 

3670.0 

15.94 

159.39 

LAUNCH  DATE  FEB  18  1969 
heliocentric  CCNIC 

RL  147.07  LAL  .00  LOL  149.17 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.985  GL  3.08  GP  20.51 

PLANETOCENTRIC  CONIC 
C3  23.640  VHL  4.062 

LNCH  AZMTH  LNCH  time 
90.00  1 8 13 

90.00  14  16  37 

100.00  2 31  47 

100.00  15  35  44 

110.00  3 45  7 

110.00  16  38  53 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1420  TRA  - .2570  TC3 

ROE  -.2659  RRA  .2294  RC3 

FOE  -.3218  FRA  -.5000  FC3- 

0OE  .3015  BRA  .3445  6C3 


708.7  SGR  527.3  SG3  170.4 
.4753  RRF  -.6160  RTE  -.6022 
803.4  R23  -.1203  R13  -.7490 

774.7  SG2  424.4  THA  28.07 

FLIGHT  TIME  80.00 


ORBIT  DETERMINATION  ACCURACY 
ST  206.6  SR  340.8  5S  102*1 
.7654  CRS  -.7305  CST  -.9634 
41J .1  MSA  146.9  SSA  36.6 
380.3  EL2  119.1  ALF  62.14 


CRT 

LSA 

ELI 


ARRIVAL  OATE  MAY  9 1969 


VL  27.538 
VP  37.536 
7AL  144.28 


GAL 

GAP 

ZAP 


DISTANCE  218.554 

-7.40  A7L  89.45  HCA  98.05  SMA  126,02  ECC  .20146  INC  .5476  VI  30*131 
-7.67  AZP  90.08  TAL  212.77  TAP  3 10.62  RCA  102.23  APO  153*81  V2  34.917 
30.40  ETS  323.55  7AE  144.76  ETE  26.56  ZAC  126.62  ETC  145.80  CLP  -23.05 


OLA  4.72  RAL  3.16 

RAO  6560.0 

VEL  12.042 

PTH  2.15 

VHP  6.063 

OPA  33.47 

RAP  34.03 

ECC  1 .3891 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2401 .57 

-23.62 

53.69 

228.60 

106.00 

1 40  15 

1601  .6 

-21.19 

45.06 

4751 .96 

16.85 

203.79 

226,17 

66.90 

15  35  49 

4152.0 

13.57 

196.64 

2132.04 

-24.75 

33.49 

228.23 

107.31 

3 7 19 

1532.0 

-22 . 1 5 

25.66 

4496.72 

17.93 

184.53 

225.67 

65.67 

16  50  41 

3896.7 

14.49 

177.42 

1902.52 

-27.79 

14.90 

227.06 

110.76 

4 16  50 

1302.5 

-24.71 

7.00 

4299.00 

20.81 

168.03 

224.18 

62.25 

17  50  32 

3699.0 

16.93 

161 *05 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


.6349 

BAU 

.2340 

SGT 

708.2  SGR 

559.1 

SG3  199.8 

ST 

191.5 

SR 

324  .0 

SS 

222.0 

.3859 

FAU 

.06188 

RRT 

.5094  RRF 

-.6715 

RTF  -.6822 

CRT 

.7293 

CRS 

-.7550 

CST 

-.9662 

.2663 

BSP 

2333 

SGB 

902.2  R23 

-.1341 

R13  -.7676 

LSA 

407.6 

MSA 

152*8 

SSA 

37.4 

.7429 

FSP 

-554 

SGI 

793,6  SG2 

429.3 

THA  32.45 

ELI 

357.1 

El2 

1 10.9 

ALF 

63.52 

LAUNCH  DATE  FEB  18  1969 
heliocentric  CONIC 

RL  147.87  LAL  .00  LOL  149.17 

RP  100.57  LAP  .36  LOP  250.39 

RC  61.981  GL  2.07  GP  22*06 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  82.00 


ARRIVAL  OATE  MA*  11  1969 


VL  27.636  CAL 
VP  37.598  GAP 
ZAL  145.36  ZAP 


DISTANCE  225.220 

-7.47  A7L  89.64  HCA  101 .23  SMA  128.69  ECC  *19604  INC  *3623  VI  30.131 
-6.95  AZP  90.07  TAL  213.88  TAP  315.10  RCA  103.36  APO  154.02  V2  34.906 
33.04  ETS  325.85  ZAE  144.57  ETE  29.85  ZAC  125*60  ETC  145.01  CLP  -26.33 


C3  23.129 

VHL 

4 

.809 

OLA  3.39 

RAL  2.62 

RAO  6567.9 

LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

16 

6 

2354.53 

-22.70 

50.55 

90.00 

14 

4 

27 

4700.33 

17.00 

206.03 

100.00 

2 

39 

1 

2087.05 

-23.01 

30.40 

100.00 

15 

24 

13 

4531  .03 

10.00 

106.63 

110.00 

3 

50 

54 

1062.09 

-26.70 

12.19 

110.00 

16 

28 

49 

4320.76 

21  .74 

J 69.83 

INJ  RT  ASC 
227.24 
225.51 
226.85 
225.03 
225.63 
22 3.50 


PTH  2.15  VHP  5.728 
INJ  AZMTH  INJ  TIME 


107.40 

67.61 

108.63 

66.38 

112.08 

62.95 


1 55  20 

15  24  15 

3 13  40 

16  39  44 

4 21  56 

17  40  50 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.1292 

TRA 

-.2522 

TC3 

.6377 

BAU 

*2417 

SGT 

ROE 

-.2440 

RRA 

.2431 

RC3 

.4520 

FAU 

.06775 

RRT 

FOE 

-.4091 

FRA 

-.5712 

FC3- 

-2.5359 

BSP 

2392 

SGB 

BOE 

.2761 

BRA 

.3503 

8C3 

.7016 

FSP 

-626 

SGI 

MIO-COURSE  EXECUTION  ACCURACY 

700.3  SGR  598.1  SG3  222.8 
,5349  RRF  -.7238  RTF  -.6731 

921 .0  R23  -.1407  R13  -.7051 

811.0  SG2  436.3  THA  36.75 


LAUNCH  DATE  FEB  18  1969 
HELIOCENTRIC  CONIC 

,00  LOL  149.17  VL  27.722 
.17  LOP  253.57  VP  37.650 
23.75  ZAL  146.30 

PLANETOCENTRIC  CONIC 
C3  22.701  VHL  4.765  OLA  2.05  RAL 


RL 

147 

.07 

LAL 

.00 

RP 

100 

.60 

LAP 

.17 

RC 

64.1 

D32 

GL 

J .00 

GAL 

GAP 

ZAP 


FLIGHT  TIME  84.00 
DISTANCE  231.859 

-7.46  AZL  89.83  HCA  104.40  SMA  129.28 

-6.26  AZP  90.04  TAL  214.80  TAP  319.20 

37.42  ETS  327.97  ZAE  144.45  ETE  33.59 


OPA  34.05  RAP  33.18  ECC  1.3006 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1754.5  -20.11  42*03 

4100.3  14.61  198.01 

1407.1  -21.04  22.78 

3931*0  15.52  179*45 

1262*1  -23*55  4.52 

3720.0  17.94  162*77 

ORBIT  DETERMINATION  ACCURACY 
ST  179.4  SR  303.7  SS  264.1 

CRT  .6813  CRS  -.7505  CST  -.9625 

LSA  409.4  MSA  150*6  SSA  37.7 

ELI  331 .6  EL2  320.3  AlF  64.49 

ARRIVAL  DATE  MAY  13  1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

1 24  27 

2300.40 

-21.73 

47.52 

226.12 

100.61 

90.00 

13  52  55 

4025.29 

18.75 

208.34 

225.06 

68.30 

100.00 

2 46  45 

2043.03 

-22.82 

27.59 

22 5.71 

109.05 

100.00 

15  13  18 

4565.98 

19.82 

180.80 

224.61 

67.15 

110.00 

3 57  11 

1822.56 

-25.75 

9.50 

224.44 

113.30 

110.00 

16  19  21 

4359.21 

22.67 

171.71 

223.21 

63.71 

differential  corrections 


TDE 

-.1179 

TRA 

-.2515 

TC3 

.6207 

BAU 

.2400 

SGT 

ROE 

-.2187 

RRA 

.2501 

RC3 

.5260 

FAU 

.07396 

RRT 

FOE 

-.5087 

FRA 

-.6437 

FC3-2 .8206 

BSP 

2457 

SGB 

BOE 

.2405 

BRA 

.3604 

BC3 

.8197 

FSP 

-704 

SGI 

2.22  RAO  6567.9  VEL  12*003  PTH  2.14  VHP  5.425 

INJ  TIME 

2 2 56 

15  13  20 

3 20  40 

16  29  24 

4 27  34 

17  32  1 

MIO-COURSE  EXECUTION  ACCURACY 

606.1  SGR  645.6  SG3 
.5499  RRF  -.77J0  RTF  -.6562 

942.1  R23  -.1509  R13  -.0046 
029.9  SG2  445.7  THA 


ECC  .19205  INC  .1726  Vl  30.131 
RCA  104.35  APO  154.22  V2  34.094 
ZAC  124.34  ETC  144.34  ClP  -29.80 

OPA  36.28  RAP  32.03  ECC  J .3736 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1708.5 
4225.3 

1443.0 

3966.0 

1222.6 

3759.2 


-18.99 

15.65 

-19.91 

16.55 

-22.37 

18.96 


39.92 
201 .03 
20.00 
181  .53 
2.05 
164 .54 


ORBIT  DETERMINATION  ACCURACY 


247,4 

ST 

169.3 

SR 

279.5 

SS 

309.0 

.6562 

CRT 

.6151 

CRS 

-.7493 

CST 

-.9529 

-.0046 

LSA 

417.5 

MSA 

163.0 

SSA 

37.6 

41.05 

ELI 

302*6 

EL2 

123.3 

ALF 

65.16 

1709 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


launch  CATC  FEB  18  1963  FLIGHT  TIME  86. 00  ARRIVAL  CATE  MA y 15  1969 


HELIOCENTRIC  CONIC  DISTANCE  238.470 


Rl  147.87 

LAL 

.00 

LOL  149.17 

VL  27.795 

Gal  -7.45 

A7L  90.02 

HCA 

107.58 

SMA 

129. SO 

ECC 

.18941 

INC 

.017  J 

VJ 

30.131 

RP  108.64 

LAP 

-.02 

LOP  256.74 

VP  37.694 

GAP  -5.61 

AZP  89.99 

TAL 

215.76 

TAP 

323.34 

RCA 

105.21 

APO 

154.39 

V2 

34  .883 

RC  66.131 

CL 

-.13 

GP  25.59 

ZAl  147.08 

ZAP  41.2? 

ETS  329.98 

ZAE 

144.35 

ETE 

37.80 

7AC 

122.83 

ETC 

143.8? 

CLP 

-33.50 

planetocentric  < 

CONIC 

C3  22.343 

VHL 

4 

.727 

CLA  .71 

RAl  1.96 

RAD  6567.9 

VEL  11.988 

PTH 

2.14 

VHP 

5.153 

CPA 

37.75 

RAP 

30.54 

ECC 

1 .3677 

LNCH  A7MTl-f 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

l time 

PO 

CST  TIM 

INJ 

! ? LAT 

INJ 

2 LONG 

90.00 

1 

33 

20 

2263.14 

-20.72 

44.58 

225.22 

109.75 

2 

11  4 

1663.1 

- 

17.84 

37.09 

90.00 

13 

41 

57 

4862.90 

19.67 

210.71 

224,86 

69.21 

15 

3 0 

4262.9 

16.67 

203.32 

100.00 

2 

55 

1 

1999.69 

-21.79 

24.78 

224 .79 

110.98 

3 

28  21 

1399.7 

- 

18.74 

17.31 

100.00 

15 

2 

58 

4601 .58 

20.74 

191 .04 

224.41 

67.98 

16 

19  40 

4001  .6 

17,57 

183.68 

no.oo 

4 

4 

I 

1783.69 

-24.67 

7.07 

223,48 

114.44 

4 

33  45 

1183.7 

21  .J  7 

359.68 

110.00 

16 

10 

27 

4390.34 

23.60 

173.65 

223,05 

64.52 

17 

23  37 

3790 . 3 

19.97 

166.39 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TICN  ACCURACY 


TCE 

-.1075 

TRA 

-.2541 

TC3 

.6085 

BAU 

.2572 

SCT 

665.4 

SGR 

703.4 

SG3 

273.6 

ST 

160.7 

SR 

250.5 

S5 

358.2 

ROE 

-.1890 

RRA 

.2746 

RC3 

.6090 

FAU 

.08053 

RRT 

.5524 

RRF 

-.8146 

RTF 

-.6314 

CRT 

.5200 

CRS 

-.7224 

CST 

-.9367 

FOE 

-.6237 

FRA 

-.7] 74 

FC3- 

3.1202 

BSP 

2566 

SOB 

968,3 

R23 

-.1592 

Rl  3 

- .8280 

L5A 

433.8 

MSA 

165.3 

SSA 

37.3 

00  E 

.2175 

BRA 

.3741 

BC3 

.8609 

FSP 

-792 

SGI 

853.6 

SG2 

457.1 

THA 

47.87 

ELI 

268.7 

EL2 

128.0 

ALF 

65.73 

LAUNCH  CATE  FE6  18  1 969  FLIGHT  TIME  88. 00  ARRIVAL  CATE  MAY  j7  1969 


HELIOCENTRIC  CONIC  (DISTANCE  245.052 

RL  147.87  LAL  .00  LOL  149.17  VL  27.858  GAL  -7.44  A7L  90.22  HCA  110.75  SMA  130.24  ECC  .18645  INC  .2226  VJ  30.131 

RP  108.67  LAP  -.21  LOP  259.92  VP  37.730  GAP  -4.98  A7P  89.92  TAL  216.53  TAP  327.27  RCA  105.96  APO  1 54.53  V2  34.873 

RC  68.274  GL  -1.31  GP  27.55  7AL  147.70  ZAP  45.24  ETS  331.96  ZAE  144.20  ETE  4?. 53  7AC  121.06  ETC  3 4 3.49  ClP  -37.4? 

planetocentric  CONIC 

C3  22.041  VHL  4.695  OLA  -.63  RAL  1.84  RAD  6567.9  VEL  11.976  PTH  2.13  VHP  4.914  CPA  39.25  RAP  28.69  ECC  1.3627 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  1 42  4 9 2218.17  -19.66  4J.71  224.53  110.80  2 19  48  1618.2  -16.65  34.3? 

90.00  13  31  31  4901  .29  20.58  213.16  224.85  70.11  14  53  12  4301.3  17.69  205. 68 

1 00.00  3 352  1956.73  '£0.72  22.04  224.09  112.04  33629  1356.7  -17.55  14.68 

100.00  J4  53  9 4637.96  21.65  193.36  224.42  68.87  16  10  27  4038.0  J8.59  185.91 

110.00  4 11  27  1745.21  -23.57  4.63  222.73  115.51  4 40  32  1145.2  -19.94  357.37 

110.00  16  2 4 4422.24  24.52  175.67  223.10  65.40  17  J5  46  3822.2  20.99  368.30 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  CETERMINA  T ION  ACCURACY 

TOE  -.1019  TRA  -.2632  TC3  .5703  0AU  .2659  SGT  636.7  SGR  770.5  SG3  299.9  ST  158.2  SR  218.3  SS  408.5 

ROE  -.1552  RRA  .2914  RC3  .6995  FAU  .08702  RRT  .5320  RRF  -.8506  RTF  -.5870  CRT  .3937  CRS  -.6687  CST  -.9181 

FOE  -.7483  FRA  -.7840  FC3-3.4179  BSP  2654  SG0  999.5  R23  -.1503  R1 3 -.8522  L5A  459.3  MSA  165.0  SSA  36.4 

0OE  .1857  BRA  .3927  0C3  .9025  FSP  -878  SGI  881.5  SC2  471  .3  THA  54.92  ELI  232.4  EL2  136.6  AlF  64  .88 


LAUNCH  CATE  FEB  18  1969  FLIGHT  TIME  90.00  ARRIVAL  CATE  MAY  ]9  1969 

HELIOCENTRIC  CONIC  DISTANCE  251.605 

RL  147.87  LAL  .00  LOL  149.17  VL  27 .910  CAL  -7.42  A7l  90.43  HCA  113.92  SMA  130.62  ECC  .18390  INC  .4328  Vj  30.131 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.760  GAP  -4.38  A7P  89.82  TAL  217, J6  TAP  331 .08  RCA  106.59  APO  154,64  V2  34.862 

RC  70.456  GL  -2.57  GP  29.65  7Al  J48.16  7AP  49.45  ETS  334 ,00  7AE  143.93  ETE  47.76  7AC  119.06  ETC  143.37  ClP  -41.58 

planetocentric  conic 

C3  21.788  VHL  4.668  CLA  -1.99  RAL  1.86  RAC  6567.9  VEL  3 1.965  PTH  2.13  VHP  4 . 708  DPA  40.74  RAP  26.46  ECC  1.3586 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  JNJ  2 LAT  JNJ  2 LONG 

90.00  i 52  59  2173.39  -18.54  38.88  224 .06  111.79  22912  1573.2  -15.42  31.59 

90.00  33  21  29  4940.69  21.47  215.70  225.05  7l ,08  14  43  50  4340.7  18.69  208.13 

100.00  3 13  24  1913.79  -19.60  19.34  223.60  113.03  3 45  18  1313.8  -16.31  12.09 

100.00  14  43  46  4675.32  22.55  195.78  224.63  69.84  16  1 41  4075.3  19.60  188.22 

110.00  4 19  31  1706.82  -22.42  2.24  222.21  116.50  4 47  58  1106.8  -18.68  355.10 

110.00  1554  8 4455.06  25.43  177.78  223.37  66.35  17  823  3855.1  22.02  1 70 . 30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TCE 

-.1007 

TRA 

-.2776 

TC3 

• 5J51 

BAU 

.2766 

SGT 

602.3 

SGR  847.6 

SG3 

326.0 

ST 

161.1 

SR 

183.6 

SS 

461  .0 

RCE 

-.1161 

RRA 

.3083 

RC3 

.7978 

FAU  .09333 

RRT 

.4831 

RRF  -.8805 

RTF 

-.5183 

CRT 

.2135 

CRS 

-.5625 

CST 

-.9003 

FOE 

-.8839 

FRA 

-.8424 

FC3-3.7084 

BSP 

2773 

SGB 

1039.8 

R23  -.1277 

RJ3 

-.8776 

LSA 

494.6 

MSA 

162.2 

SSA 

35.6 

60E 

.1537 

BRA 

.4149 

BC3 

.9496 

FSP 

-964 

SGI 

919.0 

SG2  486.4 

THA 

62.90 

Eli 

193.0 

EL2 

149.7 

ALF 

60.81 

LAUNCH  DATE  FE8  18  1969 


FLIGHT  time  92.00 


ARRIVAL  CATE  MAY  2J  1969 


HELIOCENTRIC  CONIC  DISTANCE  258.127 


Rl 

147.87 

LAL 

.00 

La 

149, 

.17 

VL 

27. 

953 

GAL 

-7, 

.39 

A7L 

90.65 

HCA 

117.09 

SMA 

130.92 

ECC 

.18171 

INC 

.6532 

VJ 

30. 

131 

RP 

108.73 

LAP 

-.58 

LOP 

266. 

,26 

VP 

37. 

782 

GAP 

-3, 

.81 

A7P 

89.70 

TAL 

217.67 

tap 

334.76 

RCA 

107.13 

APO 

154.72 

V2 

34  . 

853 

RC 

72.672 

GL 

-3.90 

GP 

31, 

,87 

7AL 

148 

1.44 

ZAP 

53, 

,84 

ETS 

336.14 

ZAE 

143.47 

ETE 

53.46 

ZAC 

116.82 

ETC 

143.48 

CLP 

-45 

.99 

planetocentric  conic 


C3  21.579 

VHL 

4 .645 

Ola  -3.38 

RAl  2.02  RAO  6567. 

9 VEL  11.957 

PTH  2.3  3 

VHP  4 

.536 

DPA  42.2? 

RAP 

23.84 

ECC 

1 .3551 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN  j 

I 2 LAT 

INJ 

2 LONG 

90.00 

2 

3 56 

2127.77 

-17.37 

36.06 

223.80 

112.72 

2 39 

24 

1527.8 

34.14 

28.87 

90.00 

13 

11  48 

4981 .44 

22.35 

218.37 

225.45 

72.14 

14  34 

49 

4381  .4 

19.70 

210.70 

100.00 

3 

23  42 

1870.46 

-18.42 

16.66 

223.32 

113.97 

3 54 

53 

1270.5 

15.03 

9.5J 

100.00 

14 

34  43 

4713.98 

23.43 

398.31 

225.06 

70.89 

15  53 

17 

4114.0 

20.61 

3 90.65 

110.00 

4 

28  20 

1668.16 

-21.23 

359.87 

221 .89 

117.44 

4 56 

8 

1068*2 

17.38 

352.85 

110.00 

15 

46  35 

4489.05 

26.34 

180.01 

223.84 

67.38 

17  1 

24 

3889 . 1 

23.04 

3 7?.  40 

5IFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1040 

TRA 

-.2964 

TC3  .4438 

BAU  .2906 

SGT 

566.2  SGR 

935.3  SG3 

351.3 

ST  169.3 

SR 

153  .0 

SS 

516.5 

ROE  -.0708 

RRA 

.3253 

RC3  .9042 

FAU  .09930 

RRT 

.3973  RRF  - 

.9049  RTF  - 

.4170 

CRT  -.0678 

CRS 

-.3436 

CST 

- .8869 

FOE-1 .0305 

FRA 

-.8912 

FC3-3.9839 

BSP  2956 

SGB 

1093.3  R23  - 

.0925  Rl 3 - 

.9023 

LSA  540.5 

MSA 

157.8 

SSA 

34 . 4 

BCE  .3258 

BRA 

.4401 

BC3  1 .0072 

FSP  -1054 

SGI 

972.4  SG2 

499.8  THA 

7J  .40 

ELI  170.7 

El? 

149.4 

ALF 

1 64 .72 

1790 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL.  4.  1968-69* 


launch  cate  FEE  18  I960 


flight  time  94.00 


arrival  DATE  mat  23  1969 


HELIOCENTRIC  conic 


RL 

M7 

.87 

LAL 

.00 

LOL 

149.17 

VL 

27, 

.987 

GAL 

RP 

108 

.76 

LAP 

-.77 

LOP 

269.42 

VP 

37, 

.799 

GAP 

RC 

74  . 

919 

GL 

-5.33 

GP 

34.18 

7AL 

M8.55 

7AP 

CISTANCE  264.619 

-7.36  A7L  90.89  HCA  120.25  SMA  131.17  ECC  .1  7983  INC  .8865  VI  30. 131 
-3.26  A7P  89.55  TAL  218.05  TAP  338.31  RCA  107,58  APO  154.76  V2  34.844 
58.36  ETS  338.44  7AE  142. 76  ETE  59.53  /AC  114.39  ETC  143.83  CLP  -50.65 


2 15  49  2081 .43 

13  2 19  5023.99 

3 34  54  1826.29 

14  25  55  4754.33 

4 37  58  1628.85 

15  39  20  4524.55 


planetocentric  CONIC 
C3  21.409  VHL  4.627  CLA  -4.80 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TOE  '.1155  TRA  -.3220  TC3  .3506 
ROE  -.0200  RRA  .3397  RC3  1 .0141 
FDE'1.1787  FRA  -.9191  FC3-4.2172 
0OE  .1172  0RA  .4681  0C3  1 .0730 

LAUNCH  DATE  FEB  18  1969 

HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  L0L  149.17 

RP  108.78  LAP  -.95  LOP  272.59 

RC  77.194  GL  -6.85  GP  36.55 

planetocentric  conic 
C3  21.278  VHL  4.613  OLA  -6.27 
LNCH  A7^TH  LNCH  TIME  L-I  TIME 
90.00  2 28  47  2033.56 

90.00  12  52  54  5068.90 

100.00  3 47  9 1780.77 

100.00  14  17  13  4796.92 

110.00  4 48  34  1588.46 

110.00  15  32  17  4562.00 

differential  corrections 
TOE  -.1357  TRA  -.3525  TC3  .2375 

ROE  .0370  RRA  .3511  RC3  1.1262 

FOE- 1.3267  FRA  -.9257  FC3-4.3984 

0OE  .1407  BRA  .4976  0C3  1.1510 


RAL  2.32 
INJ  LAT 
-16.13 
23.21 
-17.18 
24.31 
-19.98 
27.25 

BAU  .3071 
FAU  .10429 
BSP  3158 
FSP  -1130 


VL  28.013  GAL 
VP  37.811  GAP 
7AL  148.46  7AP 


RAO  6567.9 
INJ  LONG 
33.22 
221.19 
13.97 
200.99 
357.51 
182.37 


VEL  11.949  PTH  2.13  VHP  4.398 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  43.65  RAP  20.84  ECC  J .3523 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


223.75 
226.08 
223.25 
225.70 
221 .78 
224.53 


113.59 

73.30 

114.84 

72.04 

118.33 

68.51 


2 50  31 

14  26  3 

4 5 21 

15  45  9 

5 5 7 

16  54  44 


MID-COURSE  EXECUTION  ACCURACY 
SCT  534.6  SGR  1029.3  SG3  373.3 
RRT  .2528  RRF  -.9238  RTF  -.2599 
SOB  1159.9  R23  -.0516  R13  -.9228 
SGI  1041.0  SG2  511.4  THA  80.11 

FLIGHT  TIME  96.00 

DISTANCE  271 .080 

-7.32  A7L  91.14  HCA  123.42  SMA  131.37 

-2.74  A7P  89.37  TAL  218.31  TAP  341.73 

62.97  ETS  340.96  7AE  141.74  ETE  65.86 


1401  .4 

4424.0 

1226.3 

4154.3 

1020.0 

3924.5 


-12.80 
20.70 
-13.69 
21  .62 
-16.03 
24.09 


26.12 
213.42 
6.92 
193.22 
350.60 
174  .63 


ORBIT  DETERMINATION  ACCURACY 


RAL  2.76 
INJ  LAT 
-14.80 
24.05 
-15.86 
25.17 
-18.65 
28.16 

BAU  .3274 
FAU  .10811 
BSP  3415 
FSP  -1193 


RAO  6567.9  VEL  11.944  PTH  2.13  VHP  4.297 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
30.33  223.91  114.42  3 2 41 

224.21  226.92  74.59  14  17  22 

11.24  223.40  115.68  4 16  50 

203.86  226.57  73.32  15  37  10 

355.12  221 .88  119.18  5153 

184.90  225.45  69.77  16  40  19 

Ml 0 -COURSE  EXECUTION  ACCURACV 
SGT  520.1  SGR  1128.8  SG3  391.4 
RRT  .0454  RRF  -.9386  RTF  -.0432 
SG0  1242.9  R23  -.0109  R13  -.9306 
SGI  1129.1  SG2  519.4  THA  88.40 


ST 

187.0 

SR 

132.3 

SS 

571  .5 

CRT 

-.4600 

CRS 

.0520 

CST 

-.0047 

LSA 

595.6 

MSA 

152.3 

SSA 

33.1 

Eli 

201  .4 

EL2 

108.0 

ALF 

153.79 

ARRIVAL 

DATE 

MAV 

25  1969 

ECC 

.17020 

INC 

1 .1351 

Vl 

30.133 

RCA 

107.96 

APO 

154.78 

V2 

34  .835 

7AC 

113  .80 

ETC 

144.43 

CLP 

-55.55 

CPA 

45.01 

RAP 

17.47 

ECC 

1 .3502 

PO 

CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

1433.6 

- 

11  .39 

23.33 

4468.9 

21  .7] 

216.33 

1100.8 

- 

12.27 

4 .28 

4196.9 

22.64 

195.97 

988.5 

- 

•14.62 

340.33 

3962.0 

25.  M 

177.03 

ORBIT  DETERMINATION  ACCURACV 

ST 

214.3 

SR 

M2.9 

SS 

626.8 

CRT 

-.8146 

CRS 

.5193 

CST 

-.8923 

LSA 

660.9 

MSA 

146.7 

SSA 

31  .6 

ElJ 

247.4 

EL2 

7j  .8 

ALF 

148.55 

LAUNCH  DATE  FEB  18  1969 


flight  time  90.00 


ARRIVAL  DATE  MAV  27  1969 


HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LOt  M9. 17 

RP  108.81  LAP  -1.13  LOP  275.76 

RC  79.493  GL  -8.50  GP  30.97 

PLANETOCENTRIC  CONIC 
C3  21.192  VHL  4.603  CLA  -7.81 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1654  TRA  -.3863  TC3  .1066 

ROE  .1013  RRA  .3588  RC3  1 .2382 

FOE-1.4724  FRA  -.9108  FC3-4.5169 

BOE  .1939  BRA  .5272  6C3  1 .2428 

LAUNCH  DATE  FE0  18  1969 


DISTANCE  277.511 

VL  28.033  CAL  -7.27  A7L  91.40  HCA  126.58  SMA  131.51 
VP  37.018  GAP  -2.23  A7P  09.16  TAl  218.45  TAP  345.03 
7Al  148.17  7AP  67.61  ETS  343.72  7AE  140.38  ETE  7 2.20 

RAL  3.36  RAO  6567.9  VEL  11.940  PTH  2.12  VHP  4.232 

INJ  TIME 

3 16  7 

14  8 39 

4 29  32 

15  29  II 

5 26  4 

226.63  71.17  1642  1 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .3521  SGT  536.2  SGR  1232.3  SG3  404.9 

FAU  .11057  RRT  -.2010  RRF  -.9502  RTF  .2087 

0SP  3754  SG0  1343.9  R23  .0247  R13  -.9500 

FSP  -1248  SGI  1238.0  SG2  522.9  THA  96.09 

FLIGHT  TIME  100.00 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

2 43  4 

1983.56 

-13.38 

27.36 

224.30 

115.19 

90.00 

12  43  22 

5116.93 

24.08 

227.49 

220.01 

76.03 

100.00 

4 0 38 

1733.29 

-14.44 

0.43 

223,7fl 

116.46 

100.00 

M 0 29 

4042.44 

26.02 

206.97 

227.60 

74.75 

110.00 

5 0 18 

1546.52 

-17.24 

3-52.69 

222.21 

119.98 

110.00 

15  25  19 

4601 .98 

29.07 

107.66 

226.63 

71.17 

ECC  .17680  INC  1.4024  VI  30.13) 
RCA  108.25  APO  354.76  V2  34.827 
7AC  109.09  ETC  145.27  ClP  -60.67 

OPA  46.27  RAP  13.79  ECC  1.3408 
PO  CST  TIM  TNJ  2 LAT  INJ  2 LONG 
1383.6  -9.87  20.43 

4516.9  22.72  219.48 

1133.3  -10.77  1.56 

4242.4  23.68  198.96 

946.5  -13.13  346.00 

4002.0  26.22  1 7 9*.  6 3 

ORBIT  DETERMINATION  ACCURACV 
ST  252.1  SR  188.0  SS  683.2 

CRT  -.9606  CRS  .8010  CST  -.9059 

USA  738.1  MSA  141.4  SSA  29.8 

ELI  311 .6  El2  42.3  AlF  143.61 

ARRIVAL  DATE  MAV  29  1969 


HELIOCENTRIC  CONIC 
RL  147.07  LAL  .00  LOL  149.17 

RP  108.83  LAP  -1,30  LOP  270.92 

RC  81.813  GL  -10.29  GP  41.40 

planetocentric  conic 
C3  21.155  VHL  4.599  OLA  -9.44 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 58  55  1930.63 

90.00  12  33  32  5169.03 

100.00  4 15  38  1683.15 

100.00  13  59  31  4091.74 

110.00  5 13  20  1502.46 

110.00  15  10  10  4645.20 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2002  TRA  -.4239  TC3  -.0443 

ROE  .1707  RRA  .3592  RC3  1.3410 

FOE-1 .6031  FRA  -.0656  FC3-4.5455 

0DE  .2692  BRA  .5557  0C3  1.3425 


DISTANCE  283.912 

VL  28.045  GAL  -7.22  A7L  91.69  HCA  129.74  SMA  131.60 

VP  37.021  GAP  -1.75  A7P  00.92  TAL  210.47  TAP  340.21 

7AL  147.67  7AP  7 2.22  ETS  346.75  7AE  130.67  ETE  70.65 


RAL  4.11 
INJ  LAT 
-11.82 
25.69 
-12.89 
26.86 
-15.73 
29.90 

BAU  .3797 
FAU  .11107 
BSP  4121 
FSP  -1274 


RAO  6567.9  VEL  11 .939  PTH  2.12  VHP  4.205 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


24.25 
231 .09 
5.50 
210.39 
350.17 
190.69 


224.95 

229.37 

224.40 

229.07 

222.70 

220.09 


115.92 

77.66 

117.20 

76.36 

120.75 

72.75 


3 31  6 

13  59  41 

4 43  41 

15  21  2 

5 30  23 

16  35  43 


MID-COURSE  EXECUTION  ACCOR ACV 
SGT  596.2  SGR  1332.1  SG3  411.3 

RRT  -.4305  RRF  -.9589  RTF  .4406 

SG0  1459.4  R23  .0542  RJ 3 -.9579 

SGI  1362.1  SG2  524.1  THA  103.07 


ECC  .17560  INC  1.6923  Vl  30.131 

RCA  100.49  APO  154,71  V2  34.020 

7AC  106.32  ETC  J 46 . 35  CLP  -65.98 

OPA  47.43  RAP  9.87  ECC  1.3482 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1330.6  -8.24  17.40 

4569.0  23.73  222.96 

1083.2  '9.15  358.72 

4291.7  24.72  202.25 

902.5  -11.53  343.58 

4045.2  27.33  382.51 

ORBIT  DETERMINATION  ACCURACY 

ST  305.0  SR  255.1  SS  736.5 

CRT  -.9899  CRS  .9160  CST  -.9227 

LSA  025.3  MSA  136.9  SSA  27.7 

ELI  396.7  El2  2 7.8  AlF  MO. 14 


1791 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  FEB  16  1969  FLIGHT  TIME  1 OZ  .00  ARRIVAL  CATE  MAY  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  290. 203 

RL  147.67  LAL  .00  LOL  149.17  VL  26.052  GAL  -7.J6  A?L  92.01  HCA  132.90  SMA  131.65  ECC  .37456  INC  2.0101  VI  30.131 

RP  106.65  LAP  -1.47  LOP  262-06  VP  37.619  GAP  -1.29  A7P  88. 63  TAL  216.38  TAP  351.27  RCA  108.67  APO  154.63  V2  34.813 

RC  84.153  GL  '12.25  GP  43.81  7AL  146.94  7AP  76.71  ETS  350 .06  7A£  136.63  ETE  84.82  7AC  103.54  ETC  147.62  CLP  -7i  .43 

planetocentric  conic 

C3  21.182  VHL  4.602  OLA  -II.  18  RAL  5.04  RAO  6567.9  VEl  11.940  PTH  2.12  VHP  4.216  OPA  46.49  RAP  5.76  ECC  1.3486 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  (1ST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 16  43  1873.60  -10.11  20.95  225.88  J16.59  3 47  57  1273.6  -6.46  14.17 

90.00  12  23  7 5226.46  26.46  235.1 12  231.02  79.54  IJ  50  13  4626.5  24.75  226.87 

100.00  4 32  27  3629.50  -11.21  2.42  225.30  M7.89  4 59  36  1029.5  -7,39  355.71 

100.00  13  50  5 4946.00  27.67  214.22  230.75  78.22  15  12  31  4346.0  25.77  205.94 

110.00  5 27  56  1455.64  -14.08  347,55  223.62  12 1.48  55213  855.6  -9.81  341.05 

110.00  15  11  3 4692.62  30.89  194.09  229.86  74,57  16  29  16  4092.6  28.46  105.73 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.2643  TRA  -.4618  TC3  -.2087  8AU  .4J09  SGT  699.0  SGR  1429.2  SG3  411,7  ST  373.1  SR  338.4  SS  790.0 

ROE  .2474  RRA  .3533  RC3  1.4359  FAU  , 10986  RRT  -.6186  RRF  -.9658  RTF  .6286  CRT  -.9917  CRS  .9621  CST  -.9387 

V0Z-1.7Z2O  FRA  -.7991  FC3-4.4901  DSP  4567  SG6  1591.0  R23  .0769  R13  -.9635  LSA  927.0  MSA  133-6  SSA  25.4 

DOE  .3620  BRA  .5814  BC3  1 .4510  FSP  -1287  SGI  1502.8  SG2  522.3  THA  109.25  ELI  502.7  EL2  32.3  AlF  137.82 

LAUNCH  DATE  FEB  18  1969  FLIGHT  TIME  104.00  ARRIVAL  DATE  JUN  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  296,624 

RL  147,87  LAL  .00  LOL  149.17  VL  28 .053  GAL  -7.09  A7L  92.36  HCA  136.05  SMA  131.65  ECC  .17366  INC  2.3621  VI  30.131 

RP  108.87  LAP  -1,64  LOP  285.25  VP  37.814  GAP  -.85  A7P  88.30  TAL  218.18  TAP  354.23  RCA  108.79  APO  154.52  V2  34.807 

RC  86.508  GL  -14.40  GP  46.21  7Al  145.96  TAP  81.02  ETS  353.64  7AE  134,29  ETE  90.67  7AC  100.79  ETC  149.05  ClP  -76.96 

planetocentric  conic 


C3  21 .289 

VHL 

4.614 

DLA  -13.05 

RAL  6.15 

RAO  6567.9  VEL  11.944  PTH  2.13 

VHP 

4< 

,268 

DPA  49.45 

RAP 

1.56 

ECC  1.3504 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

3 

36  58 

1811 .83 

-8.20 

17,40  227.14 

117.20 

4 

7 

10 

1211.8 

-4.49 

10,68 

90.00 

12 

11  45 

5290.87 

27.18 

239.69  233.02 

81.73 

13 

39 

56 

4690.9 

25.75 

231 .32 

100.00 

4 

51  32 

1571 .25 

-9.33 

359.11  226.54 

118.53 

5 

17 

43 

971  .3 

-5.45 

352.47 

100.00 

13 

39  52 

5006.68 

28.44 

218.57  232.79 

80.39 

15 

3 

J9 

4406.7 

26.82 

210.14 

110.00 

5 

44  31 

1405,29 

-12.27 

344.76  224.78 

122.16 

6 

7 

56 

805.3 

-7.94 

338.35 

110.00 

15 

3 22 

4745.41 

31.78 

197.94  232.01 

76.69 

16 

22 

27 

4145.4 

29.62 

189.40 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

roe  -.3375 

TRA 

-.4990 

TC3  -.3852 

BAU  .4437 

SGT  840.6  SGR 

1514.7  SG3  - 

404.1 

ST  460.7 

SR 

430.1 

SS  839.1 

ROE  .3287 

RRA 

.3369 

RC3  1.5106 

FAU  .10653 

RRT  -.7380  RRF 

-.9710  RTF 

.7472 

CRT  -.9899 

CRS 

.9817 

CST  -.9525 

FOE-1 .8168 

FRA 

-.7045 

FC3-4 .3322  BSP  5026 

SG6  1732.3  R23 

.0956  R13  - 

,9674 

LSA  1040.8 

MSA 

131  .7 

SSA  22.8 

BDE  .4711 

BRA 

.6021 

BC3  1.5590 

FSP  -1268 

SGI  1652.5  SG2 

519.9  THA  114.91 

ELI  628.6 

EL2 

44 . 7 

ALF  136.99 

LAUNCH  DATE 

FEB 

18  1969 

FLIGHT  TIME 

106,00 

ARRIVAL 

DATE 

JUN  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  302.937 


RL  147.07 

LAL 

.00 

LOL  149.17 

VL  .28.049 

GAL  -7.01 

A7L  92.76 

HCA  139.21 

SMA 

131 .62 

ECC  .17288 

INC 

2.7566 

VI  30.131 

RP  108.09 

LAP 

-1  .80 

LOP  288.41 

VP  37.806 

GAP  -.43 

A7P  87,91 

TAL  217.07 

TAP 

357.08 

RCA  108.87 

APO 

1 54 . 38 

V2  34.002 

= 

RC  88.877 

GL 

-16.7 $ 

GP  48.59 

7AL  144.69 

7AP  05.06 

ETS  357.49 

7AE  131.70 

ETE 

96.16 

7AC  98 . 1 3 

ETC 

150.61 

CLP  -82.53 

PLANETOCENTRIC  < 

:onjc 

C3  21.507 

VHL 

4.638 

OLA  -15.08 

RAL  7.47 

RAO  6567.9 

VEL  11.954 

PTH  2.13 

VHP 

4,364 

OPA  50.36 

RAP 

357.32 

ECC  1.3540 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

0 20 

1743.04 

-6.04 

13.50 

220.81 

117.72 

4 

29  23 

1143.0 

-2.28 

6.83 

90.00 

11 

58  54 

5364.58 

27.79 

245,00 

235.41 

84.32 

13 

28  19 

4764.6 

26.71 

236.50 

100.00 

5 

13  29 

1 507.01 

-7.22 

355.50 

228.17 

119.09 

5 

38  36 

907.0 

-3.29 

348 .92 

100.00 

13 

20  26 

5075.84 

29.12 

223.59 

235.24 

82.95 

14 

53  2 

4475.8 

27.84 

215.03 

110.00 

6 

3 28 

1350.46 

-10.27 

341,70 

226.32 

122.79 

6 

25  58 

750.5 

-5.07 

335.45 

110.00 

14 

54  57 

4805.15 

32.63 

202.39 

234.60 

79,20 

16 

15  2 

4205.1 

30.00 

193.66 

DIFFERENTIAL  CORRECTIONS  MIO-COURSe  EXECUTION  ACCURACY  ORBIT  DETERMJNA  TION  ACCURACY 

TOE  -.4290  TRA  -.5318  TC3  -.5649  BAU  .4785  SGT  1009.3  SGR  1591  .6  SG3  390.6  ST  568.2  SR  531.4  SS  887.5 

ROE  .4176  RRA  .3116  RC3  1.5654  FAU  .10159  RRT  -.8128  RRF  -.9752  RTF  .8209  CRT  -.9888  CRS  .9910  CST  -.9635 

FOE-1  .8941FRA  -.5948  FC3-4.0892  BSP  5546  SG0  1884. 6 R23  .1101  R1 3 -.9702  LSA  11 72 . 7 MSA  131.2  SSA  20.3 

BDE  .5987  BRA  .6164  0C3  1.6642  FSP  -1236  SGI  1812.5  SG2  516.3  THA  119.94  ELI  775.9  EL2  58.1  AlF  136.94 

LAUNCH  DATE-  F€B~18  1 969  FLIGHT  TIME  108.00  ARRIVAL  DATE  JUN  6 1969 

HELIOCENTRIC  CONIC  OISTANCE  309.222 

RL  147,87  LAL  .00  LOL  149.17  VL  28.040  GAL  -6.92  A7L  93.20  HCA  142.36  SMA  131.56  ECC  .17222  INC  3.2048  VI  30.131 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.796  GAP  -.02  A7P  87.46  TAL  217.47  TAP  359.83  RCA  108.90  APO  154.22  V2  34.797 

RC  91.256  GL  -19.43  GP  50.96  7AL  143.12  7AP  .88.78  ETS  1.58  7AE  128.88  ETE  101.23  7AC  95.58  ETC  152.25  CLP  -88.07 

PLANETOCENTRIC  CONIC 


C3  21.878 

VHL 

4.677 

DLA  -17.32  RAL  9.03 

RAO  6567,9  VEL  11.969  PTH  2.13 

VHP  4, 

.506 

OPA  51.26 

RAP 

353.07 

ECC 

1.3601 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

27  52 

1664.94 

-3.55 

9.11 

231.00 

118.11 

4 55 

37 

1064.9 

• 24 

2.48 

90.00 

11 

43  47 

5450.92 

26.21 

251 .28 

238,27 

87,44 

13  14 

38 

4050.9 

27,56 

242.68 

1 00.00 

5 

39  12 

1434.77 

-4.01 

351  .49 

230.30 

119.54 

6 3 

6 

834.8 

-.84 

344 .96 

100.00 

13 

15  9 

5156.32 

29.65 

229.52 

238.17 

$6 .02 

34  41 

5 

4556.3 

28.70 

220.82 

1 10.00 

6 

25  25 

1209.94 

-8.02 

338.54 

228.33 

123.34 

6 46 

55 

689.9 

-3.58 

332.27 

110.00 

14 

45  24 

4873.91 

33.39 

207.62 

237.72 

82.20 

16  6 

38 

4273.9 

31  .95 

198.68 

DIFFERENTIAL  CORRECTIONS 

MID- 

CO URSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5429 

TRA 

-.5570 

TC3  -.7415 

BAU  .5136 

SGT 

1198.2  SGR 

1654.1  SG3 

370.8 

ST  699.3 

SR 

638.6 

SS 

932.2 

ROE  .5128 

RRA 

.2750 

RC3  1.5916 

FAU  .09500 

RRT 

-.0593  RRF 

-.9706  RTF 

.0668 

CRT  -.9887 

CRS 

.9955 

CST 

-.9721 

FOE-1 .9472 

FRA 

-.4704 

FC3-3 .759! 

BSP  6093 

SGB  2042.5  R23 

.1223  R13  - 

.9723 

LSA  1322.1 

MSA 

132.1 

SSA 

17.4 

BOE  .7468 

BRA 

.6219 

8C3  1.7559  FSP  -1183 

SGI 

1977.1  SG2 

512.7  THA  124.55 

ELI  944.2 

EL2 

71  .0 

ALF 

137.62 

1792 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATC  FEB  1 8 1969 
HELIOCENTRIC  CONIC 


FLIGHT  TIME  11 0.00 


ARRIVAL  DATE  JUN  0 1969 


RL 

147 

.87 

LAL 

.00 

LOL 

149. 

.17 

VL 

28. 

028 

GAL 

RP 

108 

.92 

LAP 

-2 

.11 

LOP 

294. 

.73 

VP 

37. 

782 

GAP 

PC 

93. < 

&44 

GL 

-22 

.40 

GP 

53, 

.37 

ZAL 

141 

.18 

ZAP 

PLANETOCENTRIC  CONIC 


11  ?5  4 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6830  TRA  - . 5728  TC3  -.9046 

ROE  .6119  RRA  .2227  RC3  1.5785 

FOE-1 .9686  FRA  -.3293  FC3-3.3418 

BOE  .9170  BRA  .6146  BC3  1.8193 

LAUNCH  OATE  FEB  18  196 9 

HELIOCENTRIC  CONIC 


DISTANCE  315.478 

-6.82  A7L  93.72  HCA  145.51  SMA  131.47  ECC  .17165  INC  3.7217  VI  30.131 

.36  AZP  86.93  TAL  216.98  TAP  2.49  RCA  108.90  APO  154.03  V2  34.793 

92.11  ETS  5.90  7AE  125.88  ETE  105.90  7AC  93.15  ETC  153.95  CLP  -93.55 


3.19  357.37 

28.17  250.24 

1.98  340.39 

29.54  227.86 

-.99  328.72 

33.01  204.74 


OLA  -19.79 

RAL  10.86 

RAD  6567.9 

VEL  11.993 

PTH  2.14 

VHP  4 . 702 

DPA  52.18 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

1573.49 

-.60 

4.00 

233,87 

118.31 

5 27  27 

973,5 

5555.20 

28.29 

258.91 

241  .63 

91.26 

12  57  39 

4955.2 

1351 .47 

-2.00 

346.91 

233.09 

119.83 

6 32  33 

751  .5 

5252.45 

29.89 

236,65 

241.65 

89.77 

14  26  29 

4652.5 

1222.08 

-5.46 

334.95 

230.94 

123.80 

7 11  41 

m.\ 

4954.60 

33.96 

213.85 

241  .46 

85.84 

15  56  44 

4354.6 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .5464  SGT  1399.5  SGR  1693.5  SG3  344.3 

FAU  .08671  RRT 

BSP  6573  SGB 

FSP  -1094  SGI 


ORBIT  DETERMINATION  ACCURACY 


-.8879  RRF  -.9812  RTF  .8953 

2196.9  R23  .1343  R13  -.9734 

2136.9  SG2  510.2  THA  128.90 


ST 

855.1 

SR 

746.0 

SS 

968.9 

CRT 

-.9890 

CRS 

,9979 

CST 

-.9784 

LSA 

1485.9 

MSA 

134.5 

SSA 

14.7 

Eli 

1131  .6 

EL2 

83.5 

alf 

138.94 

RL 

147 

.87 

LAL 

.00 

La 

149, 

.17 

VL 

28 

.011 

GAL 

RP 

108 

.93 

LAP 

-2.25 

LOP 

297. 

.89 

VP 

37. 

,767 

GAP 

RC 

96.038 

GL 

-25.74 

GP 

55 

,85 

ZAL 

138.85 

ZAP 

PLANETOCENTRIC  CONIC 


C3  23.369 

VHL  4.834 

DLA  -22.53 

RAL  13.03 

RAD  6567.9 

VEL  12.031 

PTH  2.15 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

5 43  32 

1460.65 

3.03 

357.71 

237.71 

118.17 

90.00 

110  1 

5687.24 

27.72 

268.52 

245.52 

96.04 

1 00.00 

6 48  19 

1251 .57 

1.39 

341.43 

236.80 

119.86 

100.00 

12  37  55 

5371 .56 

29.60 

245.49 

245.71 

94.41 

110.00 

7 22  30 

1144.42 

-2.51 

330.88 

234.36 

124.10 

110.00 

14  20  14 

5051 .47 

34.18 

221.40 

245.93 

90.31 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8564  TRA  -.5732  TC3-1 .0434  BAU  .5792 

ROE  .7229  RRA  .1601  RC3  1.5324  FAU  .07778 

FOE-1.9758  FRA  -.1935  FC3-2.8813  BSP  7129 

BOE  1.1207  BRA  .5952  BC3  1 .8539  FSP  -1007 


LAUNCH  OATE  FEB  18  1969 

HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LOL  149.17 

RP  108.94  LAP  -2.39  LOP  301 .05 

RC  98.436  GL  -29.50  GP  58.48 

PLANETOCENTRIC  CONIC 


VL  27.991  GAL 
VP  37.750  GAP 
7AL  136.06  7AP 


FLIGHT  TIME  112.00 
DISTANCE  321.707 

-6.72  A7L  94.33  HCA  148.65  SMA  131.35 

.74  AZP  86.30  TAL  216.40  TAP  5.05 

95.00  ETS  10.45  7AE  122.71  ETE  110.19 

VHP  4.960 
INJ  TIME 

6 7 53 

12  34  48 

7 9 11 

14  7 27 

7 41  34 

15  44  25 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1609.0  SGR  1723.8  SG3  315.2 
RRT  -.9069  RRF  -.9836  RTF  .9149 
SGB  2358.0  R23  .1437  R13  -.9746 

SGI  2302.8  SG2  507.4  THA  132.83 


FLIGHT  TIME  114.00 

DISTANCE  327.909 
-6.60  A7L  95.06  HCA  151.79  SMA 
1 .10  A7P  85.54  TAL  215.74  TAP 
97.39  ETS  15.24  7AE  119.36  ETE 


ARRIVAL  DATE  JUN  10  1969 


ECC  .17116  INC  4.3284  VI  30.131 
RCA  108.87  APO  153.83  V2  34.789 
7AC  90.84  ETC  155.69  ClP  -98.93 

OPA  53.18  RAP  344.50  ECC  1.3846 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


860.7 
5087.2 
651.6 
4771 .6 
544.4 
4451  .5 


6.78 

28.26 

5.35 

29.89 

1.98 

33.85 


351 .03 
259.89 
334 .88 
236.70 
324 .67 
212.17 


ORBIT  DETERMINATION  A COJRACy 


C3  24.750 

VHL 

4 

.975 

OLA  -25.57 

RAL  15.59 

RAO  6568.0 

VEL  12.088 

PTH  2.16 

VHP 

5.298 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

6 

42 

51 

1303.65 

8.01 

348.07 

243.09 

117.25 

7 

4 35 

90.00 

10 

21 

11 

5072.18 

25.70 

281.66 

249.70 

102.32 

11 

59  4 

100.00 

7 

39 

8 

1122.14 

5.75 

334.29 

241  .86 

119.39 

7 

57  50 

100,00 

12 

7 

36 

5529.12 

28.22 

256.99 

250.27 

100.30 

13 

39  45 

110.00 

6 

1 

17 

1052.63 

1.00 

326.09 

238.92 

124.17 

8 

18  49 

110.00 

14 

1 

56 

5171  ,40 

33.74 

230.73 

251 .18 

95.81 

15 

28  7 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0720  TRA  -.5527  TC3-1 .1440  BAU  .6084 
ROE  .8423  RRA  .0807  RC3  1 .4394  FAU  .06798 
FOE-1.9581  FRA  -.0569  FC3-2.3778  BSP  7642 
BOE  1.3634  BRA  .5586  BC3  1 .8386  FSP  -902 

LAUNCH  OATE  FEB  18  1969 

HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  LOL  149.17  VL  27.968 
RP  108.94  LAP  -2.52  LOP  304.22  VP  37,731 
RC  100.837  GL  -33.74  GP  61.31  7AL  132.76 
PLANETOCENTRIC  CONIC 

C3  26.876  VHL  5.184  OLA  -28.94  RAL  18.67 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
83.75  7 52  19  1132.45  18.19 

96.25  9 36  14  796.28  18.21 

100.00  9 2 25  905.03  12.79 

100.00  11  8 49  5786.97  23.78 

110.00  8 52  18  936.85  5.41 

110.00  13  35  25  5327.92  32.03 

DIFFERENTIAL  CORRECTIONS 
TOE-1 .3462  TRA  -.5045  TC3-J.J932  BAU  .6342 
ROE  .9744  RRA  -.0148  RC3  1.3006  FAU  .05792 
FOE-1. 9231  FRA  .0696  FC3-J  .8659  BSP  8180 
BOE  1.6618  BRA  .5048  BC3  1.7651  FSP  -795 


GAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1821.5  SGR  1732.9  SG3  282.5 
RRT  -.9189  RRF  -.9856  RTF  .9284 
SGB  2514.1  R23  .1525  R13  -.9754 

SGI  2462.8  SG2  505.5  THA  136.55 

FLIGHT  TIME  116.00 

DISTANCE  334.082 

-6.48  AZL  95.95  HCA  154.93  SMA  131.03 

1.44  AZP  84.61  TAL  215.00  TAP  9.93 

99.23  ETS  20.34  7AE  115.82  ETC  117.96 


RAO  6568.1 
INJ  LONG 
341 .27 
316.63 

322.03 
274.83 

320.03 
242.61 


VEL  12.176  PTH  2.19  VHP 
INJ  RT  A SC  INJ  A7MTH  INJ 


252.18 

252.19 
249.56 
254.46 
245.16 
257.07 


112.91 

112.89 

117.25 

108.66 

123.80 

102.64 


5.739 
TIME 
8 11  12 
9 49  30 
9 17  30 
12  45  16 


9 

15 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2037.2  SGR  1725.9  SG3  248.4 
RRT  -.9268  RRF  -.9873  RTF  .9389 
SGB  2670.0  R23  .1591  *13  -.9764 

SGI  2622.1  SG2  503.5  THA  140.10 


ST 

1039.1 

SR 

860.2 

SS  1004.8 

CRT 

-.9097 

CRS 

.9991 

CST  -.9834 

LSA 

1676.4 

MSA 

137.6 

SSA  12,3 

ELI 

1345.6 

El2 

95.3 

ALF  140.44 

ARRIVAL 

CATE 

JUN  12  1969 

ECC 

.17075 

INC 

5,0552 

VI  30.131 

RCA 

108.80 

APO 

153.60 

V2  34.70  7 

ZAC 

88.63 

ETC 

157.50 

ClP- 1 04 .24 

DPA 

54.28 

RAP 

340.02 

ECC  1 .4073 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

703.8 

11.60 

342.03 

5272.2 

27.14 

273.29 

522.1 

9.62 

327.65 

4929.1 

29.35 

240.37 

452.6 

5.40 

319.86 

4571  .4 

34.18 

221  .52 

ORBIT  DETERMINATION  ACCURACY 

ST 

1253.1 

SR 

971 .5 

SS  1032.8 

CRT 

-.9904 

CRS 

.9997 

CST  -.9872 

LSA 

1887.0 

MSA 

1 41  .5 

SSA  10.0 

Eli 

1582.1 

El2 

106.5 

ALF  142.28 

ARRIVAL  OATE 

JUN  14  1969 

ECC 

.1 7041 

INC 

5.9473 

VI  30.131 

RCA 

108.70 

APO 

153.36 

V2  34.785 

ZAC 

86.40 

ETC 

159.46 

CiP'109.52 

i OPA 

55.52 

RAP 

335.21 

ECC  J .4423 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

532.4 

21.14 

333.79 

196.3 

21 .15 

309.15 

305.0 

16.34 

315.03 

5187.0 

26.11 

266.81 

336.8 

9.82 

313.70 

4727.9 

33.44 

233.66 

ORBIT  DETERMINATION  ACOWACY 

ST 

1500.5 

SR 

1077.7 

SS  1054.3 

CRT 

-.9911 

CRS 

.9999 

CST  -.9902 

LSA 

2122.1 

MSA 

145.3 

SSA  8.0 

ELI 

1845.7 

EL2 

116.8 

ALF  144.39 

1793 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  cate:  FEB  18  1969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUN  16  1969 

heliocentric  conic  distance  34 o.2?6 

RL  147.87  lal  .00  LOL  149.17  Vl  27.94?  CAL  -6.35  A7t  97.08  HCA  158.06  SMA  130.85  ECC  .17012  INC  7.0759  VI  30.131 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.710  GAP  1.77  A7P  83.43  TAL  214.18  TAP  12.24  RCA  108.59  APO  153.11  V2  34.784 

RC  103.240  GL  '38.48  GP  64.44  7Al  128.89  7AP  100.48  ET5  25.86  7AE  112.04  ETE  121.76  7 AC  84.34  ETC  161.71  CLP- 1 1 4 . 93 

PLANETOCENTRIC  CONIC 


C3  30.221 

VHL  5.497 

CLA  -32.63 

RAt  22.38 

RAC  6568.? 

VEL  12.312 

PTH  2.22 

VHP 

6.324 

CPA  56.86 

RAP  329.02 

ECC  1 .4974 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INj  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ  ? LONG 

73.07 

6 40  35 

J41D.97 

19.47 

2.74 

258.84 

136.71 

7 

1?  6 

011  .0 

22.90 

355.40 

306.93 

11  9 35 

5864.39 

19.49 

270.71 

250.05 

116.70 

12 

47  19 

5264  .4 

22.91 

271  .37 

73.07 

6 48  35 

1410.97 

19.47 

2.74 

250.04 

116.7J 

7 

12  6 

011.0 

22.90 

355.40 

106.93 

11  9 35 

5864.39 

19.49 

278.71 

250.05 

116.70 

12 

47  19 

5264.4 

22.91 

271  .37 

110.00 

10  10  57 

757.30 

12.09 

310.41 

254.51 

122.22 

10 

23  34 

157.3 

16.26 

303.70 

110.00 

12  46  24 

5566.06 

27.22 

259.46 

262.62 

111.52 

14 

19  10 

4966.1 

29.90 

251  .29 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 7035  TRA  -.4161  TC3-1.1764  0AU  .6534  SOT  2256.2  SGR  1692.4  SG3  213.4  ST  1782.6  SR  1363.2  SS  1064.7 

ROE  1.1145  RRA  -.1327  RC3  1.1095  FAU  .04772  RRT  -.9312  RRF  -.9885  RTF  .9477  CRT  -.9916  CRS  .9999  CST  -.9925 

FOE-1.8681  FRA  .1864  FC3-1.3669  0SP  8681  SCB  2820.4  R23  .1636  R13  -.9777  LSA  2375.3  MSA  J49.0  55A  6.3 

BOE  2.0357  BRA  .4368  0C3  1.6171  FSP  -682  SGI  2775.4  SG2  501  .7  THA  143.69  ELI  2124.0  EL2  326.0  ALF  146.96 

LAUNCH  OATE  FES  18  1 969  FLIGHT  TIME  120.00  ARRIVAL  CATE  JUN  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  346,338 

RL  147.87  LAL  .00  LOL  149.17  VL  27.913  GAL  -6.20  A7L  98.56  HCA  161.10  SMA  130.64  ECC  .16989  INC  8.5579  Vl  30.131 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.609  GAP  2.09  AZP  01.09  TAL  213.29  TAP  34  .46  RCA  108.45  APO  152.83  V2  34.783 

RC  105.643  GL  -43.72  GP  67.94  7AL  124.44  7AP  101.09  ETS  32.09  7A£  107.93  ETE  125.93  ZAC  82.11  ETC  164.59  CiP'120.81 

PLANETOCENTRIC  CONIC 

C3  35.693  VHL  5.974  OLA  -36.56  RAL  26.91  RAO  6560.4  VEL  12.532  PTH  2.27  VHP  7.123  OPA  50.25  RAP  323.48  ECC  1.5874 

LNCH  A7MTH  LNCH  TI^C  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
65.83  62356  1502.61  20.15  16.60  267.24  121.30  65039  902.6  24.13  9.52 

114.17  321025  5776.50  20.17  272.23  267.25  121.17  134641  5176.6  24.14  265.15 

65.03  6 23  56  1502.61  20.15  16.60  267.24  121.10  6 50  19  982.6  24.13  9.52 

114.17  32102 5 5776.50  20.17  272.23  267.25  123.37  33  46  4J  5376.6  24.14  265.15 

65.83  6 23  56  1582.61  20.15  16.60  267.24  123.10  6 50  19  982.6  24.13  9.52 

114.17  12  10  25  5776.56  20.17  272.23  267.25  !2i._J7  13  46  41  5176.6  24.14  265.15 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  0R8IT  CETERMINA TION  ACCURACY 

TOE-2 .1861  TRA  -.2661  TC3-1.0821  0AU  .6628  SGT  2403.5  SGR  1622.2  SG3  170.9  ST  2099.0  SR  1204.0  SS  1063.1 

ROE  1.2516  RRA  -.2750  RC3  .0710  FAU  .03776  RRT  -.9327  RRF  -.9007  RTF  .9566  CRT  -.9919  CRS  .999 7 CST  -.9945 

FOE-1 .7976  FRA  .2885  FC3  -.9158  0$P  9170  SG0  2966.4  R23  .1633  R1 3 -.9790  LSA  2639.1  MSA  151.2  S5A  4.8 

BOE  2.5190  BRA  .3027  6C3  1.3090  FSP  -571  SGI  2924.5  SG2  496.9  THA  147.60  ELI  2416.5  EL2  133.1  ALF  150.25 


LAUNCH  DATE  FEB  18  1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUN  20  3 969 

HELIOCENTRIC  CONIC  DISTANCE  352.413 

RL  147.07  LAL  .00  LOL  149.17  VL  27.002  GAL  -6.05  A7L  100.60  HCA  164.20  SMA  130.42  ECC  .16970  INC10.6021  Vl  30.131 

RP  108.95  LAP  -2.06  LOP  313.70  VP  37.666  GAP  2.39  A/P  79.79  TAL  212.32  TAP  16.60  RCA  108.29  APO  152.55  V2  34.783 

RC  108.045  Gl  -49.30  GP  7j .91  7Al  119.40  7AP  101.02  ETS  39.70  7AE  103.38  ETE  131.26  7AC  79.66  ETC  168.87  ClP-328.01 

PLANETOCENTRIC  CONIC 

C3  45.177  VHL  6.721  DLA  -40.56  RAl  32.50  RAO  6560.7  VEL  12.905  PTH  2.35  VHP  0.263  CPA  59.52  RAP  315.71  ECC  1.74  35 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

59.65 

6 15  50 

1729.23 

19.74 

20.44 

277.70 

126.19 

6 44  47 

1129.2 

24.32 

21  .70 

120.35 

13  2 55 

5740.89 

19.75 

269.65 

277.7J 

126.10 

14  30  44 

5340.9 

24.33 

262.98 

59.65 

6 15  50 

1729.23 

19.74 

20.44 

277.70 

126.19 

6 44  47 

1329.2 

24.32 

21  ,78 

120.35 

13  2 55 

5740.09 

19.75 

269.65 

277.7J 

126.18 

14  30  44 

5148.9 

24.33 

262.90 

59.65 

6 15  58 

1729.23 

19.74 

20.44 

277.70 

126.19 

6 44  47 

1129.2 

24.32 

21  .78 

120.35 

13  2 55 

5740.89 

19.75 

269.65 

277.71 

126.18 

14  38  44 

5140.9 

24.33 

262.98 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CRBU  DETERMINATION  ACCURACY 

TOE-2.0607  TRA  -.0106  TC3  -.9059  BAU  .6542  SGT  2731.9  SGR  1475.2  SG3  145.7  ST  2445.7  SR  1146.3  SS  1047.3 

ROE  1.3329  RRA  -.4440  RC3  .5938  FAU  .02820  RRT  -.9292  RRF  -.9056  RTF  .9666  CRT  -.9913  CRS  .9990  CST  -.9961 

FDE-1.7U1  FRA  .3787  FC3  -.5404  BSP  9630  SG6  3104.0  R23  .1567  R1 3 -.9827  LSA  2893.0  MSA  151.0  SSA  3.6 

BOE  3.1633  BRA  .4441  BC3  1.0032  FSP  -462  SGI  3066.5  SG2  405.9  THA  152.61  ELI  2697.5  El2  137.1  ALF  155.01 

LAUNCH  OATE  FEB  10  1969  FLIGHT  TIME  124.00  ARRIVAL  DATE  JUN  ??  1969 

HELIOCENTRIC  CONIC  OISTANCE  350,439 

RL  147.07  LAL  .00  LOL  149.17  VL  27.049  GAL  -5.07  A7L  103.62  HCA  167.35  SMA  130.18  ECC  .36952  INC13.6157  Vl  30.131 

RP  108.94  LAP  -2.95  LOP  316.07  VP  37.643  GAP  2,67  A7P  76.70  TAL  211.27  TAP  10.62  RCA  108. i2  APO  152.25  V2  34.784 

RC  110.446  GL  -55,17  GP  76.30  7AL  113.86  ZAP  100.24  ETS  50.57  7AE  90.16  ETE  139.73  ZAC  76.76  ETC  376.53  ClP-139.07 

PLANETOCENTRIC  CONIC 

C3  63.123  VHL  7.945  DLA  -44.25  RAL  39.34  RAO  6569.2  VEL  13.502  PTH  2.40  VHP  9.994  OPA  60.31  RAP  305.95  ECC  2.0389 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
54.4  6 6 21  39  1070.77  1 7.59  39.07  290.34  1 31.20  6 52  49  1 270.8  22. 75  32.97 

125.54  1351  52  5772.66  17.60  269.91  290.35  131.28  15  28  5 5l7?,7  22. 77  263.82 

54.46  6 21  39  1070.77  17.59  39.07  290.34  131.28  65249  1270.8  22. 75  32.97 

125.54  1351  52  5772.66  17.60  269.91  290.35  131.28  1328  5 5172.7  22.77  263.8? 

54.46  62139  1870.77  17.59  39.07  290.34  131.20  65249  1270.8  22.75  32.97 

125.54  13  51  52  5772.66  17.60  269.91  290.35  131.28  15  28  5 5172.7  22.77  263.82 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE-3.0899  TRA  .4470  TC3  -.6567  BAU  .6111  SGT  3026.8  SGR  1142.0  SG3  115.2  ST  2000,7  SR  856.7  SS  1023.0 

ROE  1.1606  RRA  -.6030  RC3  .3052  FAU  .01931  RRT  -.9040  RRF  -.9660  RTF  .9708  CRT  -.9862  CRS  .9953  CST  -.9976 

FOE-1  .631 3 FRA  .4609  FC3  -.2648  BSP  10096  5GB  3235.0  R23  .1396  R13  -.9870  LSA  3106.3  MSA  3 45.9  SSA  2.7 

BOE  4.0594  BRA  .7511  0C3  .7241  FSP  -365  SGI  3202.2  SG2  459.7  THA  160.74  ELI  2933.3  EL?  135.7  ALF  163.2? 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69 


LAUNCH  DATE  FEB  10  1969 
heliocentric  CONIC 

RL  147.07  LAL  .00  LOL  149.17 
RP  100.94  LAP  -3.04  LOP  320.03 
RC  112.044  GL  '60.46  GP  00.00 
PLANE TOCENTRIC  CONIC 
C3  101.930  VHL  10.096  OLA  -46.07 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
50.95  6 41  2 20 13.69 

129.05  14  37  19  5040.37 

50.95  6 41  2 2013.69 

129.05  14  37  19  5040.37 

50.95  6 41  2 2013.69 

129.05  14  37  19  5040.37 

DIFFERENTIAL  CORRECTIONS 
TOE-5.3640  TRA  1.3434  TC3  -.3494 
ROE  -.2094  RRA  -.4013  RC3  .0564 
FDE-1.5701  FRA  .5604  FC3  -.0913 
BOE  5.3609  BRA  1.4270  BC3  .3539 

LAUNCH  OATE  FEB  10  1969 

HELIOCENTRIC  CCNIC 
RL  147.07  LAL  .00  LOL  149.17 
RP  100.93  LAP  -3.12  LOP  323.20 
RC  115.239  CL  -63.55  CP  01.00 
PLANE TOCENTRIC  CONIC 
C3  205.515  VHL  14.336  DLA  -46.07 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
50.95  7 15  25  2142.07 

129.05  15  11  43  600.60 

50.95  7 15  25  2142.07 

129.05  15  11  43  600.60 

50.95  7 15  25  2142.07 

129.05  15  11  43  600.60 

DIFFERENTIAL  CORRECTIONS 
TOE-4.5190  TRA  2.4551  TC3  -.0530 

ROE-5.9542  RRA  1.4001  RC3  .0007 

FOE-1.6424  FRA  .7454  FC3  -.0033 

0OE  7.4754  BRA  2.0303  0C3  .0545 


flight  time  126.00 
DISTANCE  364.308 

VL  27.015  GAL  -5.60  A7L  100.50  HCA  170.37  SNA  129.94 

VP  37.619  CAP  2.93  A7P  71.74  TAL  210.11  TAP  20.49 

7Al  107.90  7AP  90.75  ETS  10  .02  7AE  91.02  ETE  157.61 


RAL  47.47  I 
INJ  LAT 

13.19 

13.20 

13.19 

13.20 

13.19 

13.20 

BAU  .4023 
FAU  .01075 
0SP  10407 
FSP  -279 


RAO  6570.0  VEL  14.943  PTH  2.69  VHP  12.869 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
40.05  304.77  135.40  7 14  35 

272.64  304.79  135.39  16  14  40 

40.05  304.77  135.40  7 14  35 

272.64  304.79  135.39  161440 

40.05  304.77  135.40  7 14  35 

272.64  304.79  135.39  16  14  40 


VL  27.770  ( 
VP  37.594  < 
7al  102.09  ; 

RAL  56.09  I 
INJ  LAT 
6.90 
6.92 
6.90 
6.92 
6.90 
6.92 

BAU  .1490 
FAU  .00079 
BSP  10743 
FSP  -216 


MID-COURSE  EXECUTION  ACCURACY 
SCT  3310.1  SCR  432.1  S63  89. 6 

RRT  -.1144  RRf  -.2265  RTF  .9916 
SOB  3346.1  R23  .1119  R13  -.9918 

SCI  3318.5  SC2  429.2  THA  179.13 

FLIGHT  TIME  128.00 

DISTANCE  370.184 

GAL  -5.46  A7L  117.65  HCA  173.27  SMA  129.60 

CAP  3.14  A7P  62.51  TAL  200.80  TAP  22.06 

7AP  96.61  ETS  115.72  7AE  03.23  ETE  200.25 

RAO  6571.2  VEL  18.079  PTH  3.01  VHP  18.323 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
53.60  319.56  136.40  7 51  7 

300.37  319.58  136.40  15  23  12 

53.60  319.56  136.40  7 51  7 

300.37  319.58  136.40  15  23  12 

53.60  319.56  136.40  7 51  7 

300.37  319.50  136.40  15  23  12 


ARRIVAL  CATE  JUN  24  1969 


ECC  .16930  I NCI  0 . 5027  VI  30.131 
RCA  107.94  APO  151.94  V2  34.706 
7AC  72.97  ETC  193.91  ClP-163.70 

OPA  59.00  RAP  293.70  ECC  2.6776 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1413.7  10.01  42.54 

5240.4  10.02  267.13 

1413.7  10.01  42-54 

5240.4  10.02  267.13 

1413.7  10.01  42.54 

5248.4  16.82  267.13 

ORBIT  DETERMINATION  accuracy 

ST  3062.8  SR  168.0  SS  1007.0 

CRT  .6221  CRS  -.5061  CST  -.9990 

LSA  3225.0  MSA  139.4  SSA  2.0 

ELI  3064.6  EL2  132.1  AlF  1 .97 

ARRIVAL  CATE  JUN  26  1969 


: .16891 

INC27.6550 

VJ 

30 

.131 

107.70 

APO 

151.59 

V2 

34 

.789 

67.21 

ETC 

236.70 

CLP 

137.94 

56.64 

RAP 

279.08 

ECC 

4 . 

3823 

CST  TIM 

INJ  2 LAT 

INJ 

2 

LONG 

1542.1 

12.66 

40 

.46 

00.7 

12.68 

295 

.15 

1542.1 

12.66 

40 

.46 

00.7 

12.68 

295 

.15 

1542.1 

12.66 

40 

.46 

86.7 

12.68 

295 

.15 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2312.4  SCR  2510.2  SG3  60.1 

RRT  .9405  RRF  .9679  RTF  .9949 

SC0  3410.9  R23  -.0934  RI3  .9950 

SCI  3360.0  SG2  507.5  THA  47.59 


ORBIT  DETERMINATION  ACCURACY 
ST  1057.1  SR  2392.5  SS  1059.6 

CRT  .9915  CRS  -.9957  CST  -.9993 

LSA  3202.6  MSA  196.5  SSA  1.3 

ELI  3022.6  El2  191  .5  AlF  52.24 


LAUNCH  CATE  FEB  10  1969 

HELIOCENTRIC  CONIC 
RL  147.07  LAL  .00  LOL  M9.I7 
RP  100.92  LAP  -3.19  LOP  326.36 
RC  117.630  GL  -59.49  GP  69.34 
PLANE TOCENTRIC  CONIC 
C3  500.598  VHL  24.096  DLA  -40.23 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
60.14  8 17  14  2157.26 

119.06  14  59  45  901 .30 

60.14  0 17  14  2157.26 

119.06  14  59  45  901 .30 

60.14  0 17  14  2157.26 

119.06  14  59  45  901 .30 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0490  TRA  1.5404  TC3  0281 
RO-1O.0226  RRA  5.9030  RC3  .1702 
FOE-2. 0146  FRA  1.2725  FC3  .0317 
BOE10.9794  BRA  6.1007  BC3  .1725 

LAUNCH  DATE  FEB  10  1969 

HELIOCENTRIC  CCNIC 
RL  147.07  LAL  .00  LOL  149.17 
RP  100.91  LAP  -3.25  LOP  329.53 
RC  120.015  CL  45.13  OP  -50.88 
PLANE TOCENTRIC  CONIC 
C31493.407  VHL  38.645  DLA  60.77 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
33.69  16  31  35  5050.51 

146.31  2 13  28  3301 .97 

33.69  16  31  35  5050.51 

146.31  2 13  20  3301 .97 

33.69  16  31  35  5050.51 

146.31  213  28  3301 .97 

differential  corrections 

TOE-5.1121  TRA  1.0244  TC3  -.101 4 
RD- 15. 384 5 RRA  .1 799  RC3  -.1092 
FOE  3.4214  FRA  - .0276  FC3  .0409 
B0E16.2116  BRA  1.0332  BC3  .2146 


flight  time  i30.oo 
0 1 STANCE  375.540 

VL  27.741  GAL  '5.13  A7L  130.71  HCA  175.75  SMA  129.42 
VP  37.569  GAP  3.23  A7P  41.37  TAL  207.00  TAP  22.0 3 
7AL  96.70  7AP  94.00  ETS  159.43  7AC  60.06  ETE  241.64 


RAL  62.34 
INJ  LAT 
1 .11 
1.13 
1.11 
1.13 
1 .11 
1.13 

BAU  1 .3392 
FAU-. 02129 
BSP  10320 
FSP  -176 


RAO  6572. 
INJ  LONG 
49.56 
313.92 
49.56 
313.92 
49.56 
313.92 
MID- 
SCT 
RRT 
SC6 
SCI 


5 VEL  26.493  PTH 
INJ  RT  ASC  INJ 

331.01  1 

331.02  i: 

331.01  1 

331 .02  1 

331  .01  1 

331 .02  1 

■COURSE  EXECUTION 
664.7  SCR  3267.4 
-.1660  WF  .9976 

3334.3  R23  -.0760 

3269.3  SC2  655.1 


3.30  VHP  30.615 
A7MTH  INJ  TIME 
30.22  0 53  11 

30.22  15  14  46 

30.22  0 53  M 

30.22  15  14  46 

30.22  8 53  11 

30.22  15  14  46 

ACCURACY 
l SC 3 55.3 

* RTF  -.0968 
I R13  .9970 

THA  92.02 


ARRIVAL  DATE  JUN  20  1969 


ECC  .16706  INC40.7O09  VJ  30.131 

RCA  107.69  APO  151.14  V2  34.792 

74C  56.20  ETC  250.71  ClP  101.64 

OPA  46.42  RAP  263.50  ECClO.5552 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1557.3  6.26  43.04 

301.3  6.20  306.20 

1557.3  6.26  43.54 

301.3  6.25  305.20 

J557.3  6.26  43.54 

301.3  6.20  308.20 

ORBIT  DETERMINATION  ACCURACY 
ST  462.6  SR  2632.0  SS  1305.6 

CRT  -.0643  CRS  -.9995  CST  .5475 

LSA  2964.9  MSA  236.3  SSA  .4 

ELI  2662.4  EL2  230.2  ALF  98.70 


VL  27 . 702 
VP  37.544 
7AL  94.74 

RAL  28.25 
INJ  LAT 
1.27 
1 .20 
1.27 
1.20 
1 .27 
1 .28 

BAU  4.2049 
FAU- .07051 
BSP  0824 
FSP  -163 


FLIGHT  TIME  132.00 
DISTANCE  306.130 

CAL  -5.07  A7L  6.36  HCA  103.27  SMA  129.14 

CAP  4.76  A7P  173.63  TAL  209.46  TAP  32.73 

7AP  93.02  ETS  179.51  7A£  53.62  ETE  100.96 

RAO  6573.2  VEL  40.103  PTH  3.56  VHP  47.027 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


241.40 
103.59 
241 .48 
103.59 

241.40 

103.59 


290.90 

298.96 

298.98 

290.96 

290.98 

298.96 


17  55  54 
3 9 50 

17  55  54 
3 9 50 
17  55  54 
3 9 50 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1222.7  SCR  2709.9  SC 3 51.6 

RRT  .0766  RRF  -.9999  RTF  -.0711 
SGB  2973.0  R23  -.0070  Rl  3 -.9961 
SCI  2922.5  SC2  545.6  THA  67.60 


ARRIVAL  DATE  JUN  30  1969 


ECC  .17681  INC03.64O8  V|  30.131 

RCA  106.31  APO  151.98  V?  34.796 

7AC  67.36  ETC  63.90  ClP  96.07 

OPA  -68.20  RAP  214.82  ECC25.5777 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

4450.5  -5 . 7l  237.99 

2702.0  -5.70  100.09 

4458.5  -5.71  237.99 

2182.0  -5.70  100.09 

4450.5  -5.71  237.99 

2182.0  -5.70  100.09 

ORBIT  DETERMINATION  ACCURACY 
ST  776.3  SR  2281 -4  SS  2096.6 

CRT  .9703  CRS  1.0000  CST  .9778 
LSA  3190.4  MSA  157.1  SSA  .8 

ELI  2405.0  El2  152.7  AlF  7i .51 
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JPL  TM  33-99 


EARTH—VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  DATE  FEB  18  1969 

HELIOCENTRIC  CONIC 
RL  147.67  LAL  .00  LOL  149.17 

RP  108.69  LAP  -3.3 0 LOP  33?. 7 0 

RC  1 2? . 394  Cl  60.96  G P -7?. 90 

plane tocentric  conic 

C3  463.032  VHt  21.516  OLA  66.99 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
24.03  13  47  36  5026.65 

155.97  0 14  11  3261 .96 

24.03  13  47  36  5026.65 

155.97  0 14  11  3261 .96 

24.03  13  47  36  5026.65 

155.97  0 14  11  326 J .96 

DIFFERENTIAL  CORRECTIONS 
TOE  .7572  TRa  1.0245  TC3  -.0466 
RDE-9.367I  RRA  3.2469  RC3  -.1591 
FOE  1.9306  FRA  -.6046  FC3  .0243 
BOE  9.4176  BRA  3.4066  BC3  .1656 

LAUNCH  DATE  FEB  16  1969 

HELIOCENTRIC  CONIC 
RL  147.67  LAL  .00  LOL  149.17 
RP  106.66  LAP  -3.34  LOP  335.67 
RC  124.766  CL  63.33  CP  -76.30 
planetocentric  CONIC 
C3  169.449  VHL  13.764  DLA  66.29 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


flight  time  134.00 


ARRIVAL  DATE  JUL  2 1969 


5026.65 
3261 .96 
5026.65 
3261  .96 
5026.65 
326 J .96 


V L 27.661 
VP  57.516 
7Al  97.64 

RAL  352.75 
INJ  LAT 
-2.77 
-2.76 
-2.77 
-2.76 
-2.77 
-2.76 

BAU  1.0267 
FAU- .01301 
BSP  11256 
FSP  -193 


DISTANCE  390.494 

CAL  -5.33  A7L  46.90  HCA  164.63  SMA  126.66  ECC  .17379  INC43.0952  VI  30.131 

GAP  4.57  A7P  132*99  TAL  207.00  TAP  31.63  RCA  106.47  APO  151.26  V?  34.600 

7AP  96.7 2 ETS  190.90  7AE  77.13  ETE  110.72  7AC  07.12  ETC  79.13  ClP  113.44 


RAO  6572.3  VEL  24.173  PTH  3.3?  VHP  26.279 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
245.44  261 .70  21 .04  1511  25 

96.63  261.67  21.04  1 652 

245.44  261.70  21.04  15  11  25 

96.63  261.67  21.04  1 6 52 

245.44  261.70  21.04  15  11  25 

96.63  261.67  21.04  1 8 52 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  612.5  SCR  3540.8  S63  59.7 

RRT  .5109  RRF  -.9979  RTF  -.4616 
SCB  3632.8  R23  -.0795  R13  -.9963 
SCI  3566.0  SC2  693.5  THA  83.05 

FLIGHT  TIME  136.00 


DPA  -81.68  RAP  121.13  ECC  6.6203 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4420.6  -10.23  242.95 

2662.0  -10.22  94. J4 

4420.6  -10.23  242.95 

2662.0  -10.22  94.14 

4420.6  -10.23  242.95 

2662.0  -10.22  94.14 

ORBIT  DETERMINATION  ACCURACY 
ST  304.6  SR  2602.2  SS  1206.6 
CRT  -.4272  CRS  .9997  CST  -.4502 

LSA  2671.3  MSA  275.9  SSA  1.5 

ELI  2605.5  EL2  275.1  ALF  92.89 

ARRIVAL  DATE  JUL  4 1969 


13  5 23 

23  14  9 

13  5 23 

23  14  9 

13  5 23 


4910.32 

3163.09 

4910.32 

3163.09 
4910.32 

3103.09 


DIFFERENTIAL  CORRECTIONS 
TOE  3.8939  TRA- I .6064  TC3 
ROE-2. 6548  RRA  2.6418  RC3 
FOE  1.2460  FRA  -.6647  FC3 
BOE  4.7126  BRA  3.2015  BC3 


VL  27.620 
VP  37.493 
ZAL  1 01 .65 

RAL  340.43 
INJ  LAT 
-9.46 
-9.47 
-9.48 
-9.47 
-9.48 
-9.47 

BAU  .1328 
FAU  .00665 
BSP  12064 
FSP  -247 


DISTANCE  395.975 

CAL  -5.02  AZL  63.45  HCA  187.48  SMA  128.58  ECC  .1731 7 INC26.5535  VI  30.131 

CAP  4.66  ATP  116.36  TAL  205.33  TAP  32.81  RCA  106.31  APO  150.85  V2  34.005 

TAP  100.99  ETS  236.56  TAE  89.56  ETE  157.91  7AC  96.65  ETC  127.00  CLP  160.09 


RAO  6571.0  VEL  17.629  PTH  2.98  VHP  16.571 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


246.23 

246.22 

246.23 

246.22 

246.23 
246.22 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  2400.5  SCR  2950.0  SC3  76.2 
RRT  -.9450  RRF  -.9650  RTF  .9960 
SCB  3054.3  R23  -.1204  R13  -.9915 
SCI  3602.6  SC2  629.3  THA  129.78 


14  27  14 
24  7 12 

14  27  14 
24  7 1 2 

14  27  14 
24  7 12 


OPA.  -73.12  RAP  7 ZAO  ECC  4.1179 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
431 CK  3 -16.76  236 .07 

2583.1  -16.75  92.67 

4310.3  -16.76  236.07 

2583.1  -16. 75  92.67 

4310.3  -16.76  236.07 

2503.1  -16.75  92.67 

ORBIT  DETERMINATION  ACCURACV 

ST  1715.5  SR  1376.4  SS  002.6 

CRT  -.9530  CRS  .9690  CST  -.9905 

LSA  2316.0  MSA  329.5  SSA  1.8 

ELI  2175.1  EL2  326,1  AlF  141.55 


LAUNCH  DATE  FEB  18  1969  FLIGHT  TIME  130.00  ARRIVAL  OATE  JUL  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  401.743 

RL  147.07  LAL  .00  LOL  149.17  VL  27.570  GAL  -4.76  A?L  71.06  HCA  190.42  SMA  128.29  ECC  .17323  INC 18. 9374  VI  30.131 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.468  GAP  4.00  A7P  108.65  TAL  203.05  TAP  34.20  RCA  106.07  APO  1 50 . 52  V2  34.8  n 

RC  127.128  GL  61.17  GP  -73.93  ZAL  105,09  ZAP  105.76  ETS  202.63  ZAE  97.50  ETE  201.10  ZAC  102.23  ETC  172.07  CLP-168.84 

Planetocentric  ccnic 

C3  103.663  VHL  \0.\82  DLA  62.79  RAL  340.71  RAO  6570.0  V£l  15.000  PTH  2.70  VHP  12.141  OPA  -65.29  RAP  58.73  ECC  2.7060 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

31.30  1316  6 4703.00  -15.95  234.94  242.27  28.40  143549  4103.0  -22.94  231 .24 

146.70  23  5 41  3066.17  -15.93  94.21  242.25  28.40  23  57  7 2406.2  -22.93  90.50 

31.30  13  16  6 4703.00  -15.95  234.94  242.27  20.40  14  35  49  4103.0  -22.94  231 .24 

148.70  23  5 41  3086,17  -15.93  94.21  242.25  28.40  23  57  7 2406.2  -22.93  90.50 

31.30  13  16  6 4763.00  -15.95  234.94  242.27  20.40  14  35  49  4103.0  -22.94  231 .24 

146.70  23  5 41  3006.17  -15.93  94.21  242.25  26.40  23  57  7 2406.2  -22.93  90.50 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.3003  TRA-2.7645  TC3  -.3479  BAU  .4022  SCT  3940.1  SCR  562.7  SC3  90.7  ST  2119.3  SR  261  .4  SS  738.8 

ROE  .3710  RRA  .4244  RC 3 -.0040  FAU  .01701  RRT  -.6230  RRF  -.5046  RTF  .9077  CRT  .4126  CRS  -.5142  CST  -.9934 

FOE  1,1505  FRA  -.7216  FC3  -.1487  BSP  12517  SOB  3960.1  R23  -.1514  R13  -.9863  LSA  2245.7  MSA  249.5  SSA  2.2 

BOE  3.3212  BRA  2.7966  BC3  .3479  FSP  -323  SCI  3955.9  5G2  436.4  THA  174.85  ELI  2122.1  EL2  237.8  ALF  2.95 

LAUNCH  OATE  F£B  10  1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  8 1969 


HELIOCENTRIC  CONIC  01 STANCE  407.602 


RL  147.87 

LAL 

.00 

La  149. J7 

VL  27.535 

CAL  -4.51 

AZL  75.31 

HCA 

193.47 

SMA 

120.00 

ECC  .17358 

INCH. 6063 

VI 

30.131 

RP  106.64 

LAP 

-3.39 

LOP  342.21 

VP  37.442 

CAP  5.10 

AZP  104.30 

TAL 

202.42 

TAP 

35.69 

RCA  105.70 

APO  150.22 

V? 

34.010 

RC  129.461 

CL 

57.02 

CP  -67.73 

ZAL  107.90 

ZAP  110.65 

ETS  296.18 

ZAE 

103.67 

ETC 

213.19 

ZAC  106.30 

ETC  185.31 

CLP-150 .48 

planetocentric  conic 

C3  67.600 

VHL 

0.222 

OLA  59.59  RAL  344.10  RAO  6569.3 

VEL  13.746 

PTH 

2.51 

VHP 

9.704 

OPA  -50,45 

RAP  51.70 

ZCC  2.1127 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TTM 

INJ  2 LAT 

INJ  2 LONG 

35.10 

13 

39 . 2 

4669.90 

-21.00 

226.48 

24J.09 

32.64 

14 

56  5J 

4069.9 

-27.65 

224.01 

144.90 

23 

9 49 

3006.44 

-20.99 

92.32 

241.07 

32.03 

23 

59  56 

2406.4 

-27.64 

07.85 

35.10 

13 

39  2 

4669.90 

-21.00 

226.46 

241.09 

32.04 

14 

56  51 

4069.9 

-27.65 

224.01 

144.90 

23 

9 49 

3006.44 

-20.99 

92.32 

241.07 

32.63 

23 

59  56 

2406.4 

-27.64 

07.85 

35.10 

13 

39  2 

4669,90 

-21 .00 

226.40 

241 .09 

32.64 

14 

56  51 

4069.9 

-27.65 

224.01 

144.90 

23 

9 49 

3006.44 

-20.99 

92.32 

241 .07 

32.63 

23 

59  56 

2406.4 

-27.64 

07.85 

DIFFERENTIAL  CORRECTIONS 

MJD-COUME  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.6166 

TRA-2.4660  TC3  - 

.7063  BAU 

■ 6400 

SCT  4025.5  SCR 

650.0 

SG3 

124.3 

ST 

2009.0 

SR 

582.8 

SS 

754  .6 

ROE 

.6316 

RRA  -.1409  RC3  - 

.1266  FAU 

.02691 

RRT  .7636  RRF 

.8710 

RTF 

.9772 

CRT 

.9196 

CRS 

-.9701 

CST 

-.9874 

FDE 

1 .2026 

FRA  -.7426  FC3  - 

.3446  BSP 

>2020 

see  4077.6  R23 

.1020 

R13 

.9796 

LSA 

2263.7 

MSA 

240.7 

SSA 

2.9 

BOE 

2.7456 

BRA  2.4713  BC3 

.7179  FSP 

-410 

SCI  4056.3  SC2 

416.5 

THA 

7.10 

ELI 

2157.4 

EL2 

22 i .7 

ALF 

14.55 

1796 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.4,  1968-69  i 


launch  cate  FEB  IB  1969 


FLIGHT  TIME  lAZ^OO 


ARRIVAL  CATE  JUL  10  1969 


HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  LOL  M9.J7  VL  27.492 

RP  108.82  LAP  -3.39  LOP  345.38  VP  37.417 

RC  131.823  GL  54.29  GP  -61.67  7AL  110.06 

planetocentric  CONIC 

C3  49.176  VHL  7.013  OLA  56.76  RAl  348.17  RAO  6568 .8  VEL  13.059  PTH 


DISTANCE  413.495 

GAL  -4.26  A7L  78.01  MCA  196.56  SMA  127.71  ECC  .17411  INCH .9879  VI  30.131 

GAP  5.33  A7P  101 .50  TAL  201.00  TAP  37.56  RCA  105.47  APO  149.94  V2  34 .825 

7AP  115.45  ETS  301.26  7AE  108.59  ETE  216.30  7AC  109.63  ETC  189.67  ClP-154.90 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

38.51 

14  4 12 

4574.63 

-24.61 

222.19 

141  .49 

23  17  6 

2945.98 

-24.59 

90.37 

38.51 

14  4 12 

4574.63 

-24.61 

222.19 

141  .49 

23  17  6 

2945.98 

-24.59 

90.37 

38.51 

14  4 12 

4574.63 

-24.61 

222.19 

141  .49 

23  17  6 

2945.98 

-24.59 

90.37 

DIFFERENTIAL 

CORRECTIONS 

MIOh 

TOE  2.2668  TRA-2.2130  TC3-1.1077  0AU  .7464 
ROE  .8324  RRA  -.2568  RC3  -.2487  FAU  .03515 

FOE  1.2546  FRA  -.7455  FC3  -.6188  BSP  13333 

BOE  2. 4J48  BRA  2.2279  BC3  1.1353  FSP  -509 

LAUNCH  DATE  FEB  18  1969 

HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  LOL  149.17  VL  27.448  GAL 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.392  GAP 

RC  134.153  GL  50.91  GP  -56.10  7AL  111.59 

PLANETOCENTRIC  CONIC 
C3  38.428  VHL  6.199  OLA  54.29  RAL  352.28  RAO  6568. 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
41.53  14  28  59  4495.08  -27.07  216.34 

138.47  2325  7 2901 .43  -27.06  88.58 

41.53  14  28  59  4495 .08  -27.07  216.34 

138.47  23  25  7 2901  .43  -27.06  88.58 

41.53  14  28  59  4495.08  -27.07  216.34 

138.47  23  25  7 2901 .43  -27.06  88.58 

DIFFERENTIAL  CORRECTIONS  MI0-< 

TOE  2.1288  TRA-1 .9489  TC3-1 .4713  BAU  .7726  SGT 

ROE  .7835  RRA  -.2190  RC3  -.3114  FAU  .03970  RRT 

FOE  1.3378  FRA  -.6658  FC3  -.8943  BSP  12081  SG6 

BOE  2.2684  BRA  1.9612  0C3  1.5039  FSP  -493  SGI 


INJ  RT  ASC 
240.71 
240.69 
240.71 
240.69 
240.71 
240.69 


SGT  4089.4  SGR 
RRT  .8765  RRF 
SG0  4177.7  R23 
SGI  4158.1  SG2 


2.38  VHP 
INJ  AZMTH  INJ 
37.08 
37.08 
37.08 
37.08 
37.08 
37.08 


8.397 
TIME 
15  20  27 
24  6 12 

15  20  27 
24  6 12 

15  20  27 
24  6 12 


OPA  -52.23  RAP  47.33  ECC  J .8093 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3974.6 

2346.0 

3974.6 

2346.0 

3974.6 

2346.0 


-30.88 

-30.87 

-30.88 

-30.87 

-30.88 

-30.87 


217.00 

85.18 

217.00 

85.18 

217.00 

85.18 


ORBIT  OE TERMINATION  ACCURACY 


854.0  SG3 

150.6 

ST 

2100.3 

SR 

689.8 

SS 

7 82.2 

.9564  RTF 

.9696 

CRT 

.9401 

CRS 

-.9892 

CST 

-.9845 

.2039  R13 

.9734 

LSA 

2333.2 

MSA 

235.3 

SSA 

3.6 

404.0  THA 

10.48 

ELI 

2200.8 

El2 

209.3 

ALF 

17.46 

FLIGHT  TIME  144.00 


ARRIVAL  DATE  JUL  12  1969 


01 STANCE  419.406 

-4.01  A7L  79.88  MCA  199.67  SMA  127. 4J  ECC  .17476  INC1O.12O0  VI  30.13! 

5.56  A7P  99.54  TAL  199.56  TAP  39.24  RCA  105.14  APO  149.68  V2  34.833 

ZAP  120.02  ETS  303.81  ZAE  112.64  ETE  216.46  ZAC  112.54  ETC  191.21  ClP-153,79 


5 VEL  12.641  PTH  2.29  VHP  7.530 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
240.74  40.95  15  43  55 

240.73  40.95  24  13  28 

240.74  40.95  154355 

240.73  40.95  24  13  28 

240.74  40.95  15  43  55 

240.73  40.95  24  13  28 

COURSE  EXECUTION  ACCURACY 
4089.5  SGR  891.0  SG3  170.0 
.8781  RRF  .9638  RTF  .9583 

4185.4  R23  .2369  R13  .9631 

4164.4  SG2  418.6  THA  10.94 


OPA  -46.52  RAP  44.51  ECC  1.6324 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3895.1  -32.97  210.51 

2301.4  -32.96  02.76 

3895.1  -32.97  210.51 

2301.4  -32.96  82.76 

3895.1  -32.97  210.51 

2301.4  -32.96  82.76 

ORBIT  DETERMINATION  ACCURACY 
ST  2175.2  SR  731 .7  SS  830.6 

CRT  .9562  CRS  -.9942  CST  -.9821 

LSA  2428.9  MSA  239.0  SSA  4.4 

ELI  2285.9  EL2  203.9  ALF  17.98 


LAUNCH  DATE  FEB  18  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  146.00 


ARRIVAL  date  JUL  14  1969 


RL 

147.07 

LAL 

.00 

LOL 

149.17 

VL 

RP 

108.77 

LAP 

-3.38 

LOP 

351 .74 

VP 

RC 

136.471 

GL 

47.7$ 

GP 

-51.07 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

31.560 

VHL 

5.618 

OLA 

52.15 

RAL 

27.404  GAL 
37.367  GAP 


OISTANCE  425.309 

-3.75  A7L  81.25  MCA  202.81  SMA  127.11  ECC  .17557  INC  8.7474  VI  30.131 
5,80  A7P  98.07  TAL  198.12  TAP  40.92  RCA  104.00  APO  149.43  V2  34  .041 


7AL  112.55  ZAP  124.31  ETS  305.39  ZAE  115.95  ETE  215.40  ZAC  115.15  ETC  191.60  ClP-153.75 


RAO  6568. 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

44.19 

14  52  40 

4428.04 

-20.71 

211.01 

135.81 

23  33  12 

2869.09 

-20.69 

07.05 

44.19 

14  52  40 

4420.04 

-20.71 

211.01 

135.81 

23  33  12 

2669.09 

, -20.69 

87.05 

44.19 

14  52  40 

4420.04 

-20.71 

211.01 

135.81 

23  33  12 

2069.09 

-20.69 

87.05 

differential 

CORRECTIONS 

MIOh 

TOE  1.9532  TRA-1 .8190  TC3-J .9547  BAU  .8410 
ROE  .6820  RRA  -.2056  RC3  -.3994  FAU  .04669 
FOE  1.3152  FRA  -.6436  FC3-1 .2808  BSP  13470 
BOE  2.0688  BRA  1 .8305  BC3  1.9951  FSP  -635 

LAUNCH  DATE  FEB  18  1969 


3 VEL  12.367  PTH  2.23  VHP  6.971 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
241 .10  44.40  16  6 36 

241.09  44.39  24  21  1 

241.10  44.40  16  6 36 

241.09  44.39  24  21  1 

241.10  44.40  16  6 36 

241.09  44.39  24  21  1 

COURSE  EXECUTION  ACCURACY 
SGT  4234.5  SGR  095.5  SG3  193.5 

RRT  .8977  RRF  .9696  RTF  .9561 

SGB  4328.2  R23  . 2360  R13  . 9603 

SGI  4310.8  SG2  387.6  THA  10.84 

FLIGHT  TIME  140.00 


OPA  -41.30  RAP  42.71  ECC  1.5194 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3828.0  -34.25  204.66 

2269.1  -34.24  0O.7i 

3820.0  -34,25  204.66 

2269.1  -34.24  00.71 

5820.0  -34.25  204.66 

2269.1  -34.24  0O.7| 

ORBIT  DETERMINATION  ACCURACV 

ST  2109.0  SR  703.2  SS  031  .1 

CRT  .9600  CRS  -.9960  CST  -.9016 

LSA  2434.9  MSA  227,2  SSA  5.5 

ELI  2292.4  EL2  106.3  ALF  17.26 

ARRIVAL  DATE  JUL  16  1969 


HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  LOL  149.17  VL  27.359 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.343 

RC  138.775  GL  44.84  GP  -46.57  7AL  113.00 

planetocentric  CONIC 
C3  26.856  VHL  5.182  OLA  50.30 

LNCH  AZMTl 
46.52 
133.40 
46.52 
133.48 
46.52 
133.48 
DIFFERENTI 

TOE  1.8558  TRA-1 .6684  TC3-2.4095  BAU  .8796 
ROE  .6067  RRA  -.1672  RC3  -.4429  FAU  .05077 

FOE  1.2993  FRA  -.5681  FC3-I .6366  BSP  1 3842 

BOE  1.9524  BRA  1.6767  8C3  2.4499  FSP  -696 


OISTANCE  431.212 

GAL  -3.40  AZL  02.31  MCA  205.95  SMA  126.02 
GAP  6.03  ATP  96.92  TAL  196.65  TAP  42.60 
ZAP  120.25  ETS  306.55  ZAC  110.66  ETE  213.79 


RAL  .17  RAO  6560.1  VEL  12.175  PTH  2.10  VHP  6.607 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

15  15  33 

4370.96 

-29.79 

206.25 

24] .01 

47.39 

16  20  24 

23  41  20 

2045.42 

-29.70 

05.70 

241.79 

47.30 

24  20  54 

15  15  33 

4370.90 

-29.79 

206.25 

241 .01 

47.39 

16  26  24 

23  41  20 

2045.42 

-29.70 

05.70 

241.79 

47.30 

24  20  54 

15  15  33 

4370.90 

-29.79 

206.25 

241 .01 

47.39 

16  20  24 

23  41  20 

2045.42 

-29.70 

05.70 

241.79 

47.30 

24  20  54 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

SGT  4334.3  SGR 
RRT  .0961  RRF 
SGB  4419.3  R23 
SCI  4403.5  SG2 


062.0  SG3 
.9665  RTF 
.2402  R13 
373.6  THA 


210.0 

.9514 

.9552 

10.21 


tCC  .1 7649  TnC  7.6903  VI  30.131 

RCA  104.43  APO  149.20  V2  34.050 

ZAC  117,50  ETC  191.47  ClP-154,23 

OPA  -36.54  RAP  41.64  ECC  1 .4420 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3771.0  -35.01  199.48 

2245.4  -35.00  79.02 

3771.0  -35.01  199.48 

2245.4  -35.00  7 9.02 

3771.0  -35.01  199.48 

2245.4  -35.00  79.02 

ORBIT  DETERMINATION  ACCURACV 
ST  2228.5  SR  676,5  SS  837.7 

CRT  .9635  CRS  -.997 2 CST  -.9007 

LSA  2465.0  MSA  221.4  SSA  6.5 

ELI  2322.4  EL2  J73.8  ALF  16.40 


3 797 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  i 


LAUNCH  CATE  FEB  18  1969 


FLIGHT  TIME  150.00 


ARRIVAL  DATE  JUL  18  19 69 


HELIOCENTRIC  CONIC 


RL 

147.87 

LAL 

.00 

L0L 

149.17 

VL 

RP 

108.71 

LAP 

-3.32 

LOP 

358.09 

VP 

RC 

UJ  .067 

Gt 

42.16 

GP 

-42.59 

7AL 

PLANETOCENTRIC  CONIC 

C3 

23.464 

VHL 

4.844 

OLA 

48.72 

RAL 

DISTANCE  437.110 

27.314  GAL  -3.2J  A7L  03.15  HCA  209.10  SWA  126.52  ECC  .17754  INC  6.8473  VJ  30.131 

37.319  GAP  6.27  AT P 95.99  TAL  195.16  TAP  44.76  RCA  104.06  APO  148.98  V2  34 .860 

112.98  TAP  1 31 704 ‘ ETS  307,40  7AE  120.85  ETE  211.95  7 AC  119.87  ETC  191.10  CLP-154.98 

3.98  RAD  6568.0  VEL  12.035  PTH  2.15  VHP  6.373  DPA  -32.22  RAP  41.13  ECC  1.3862 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

48.54 

15  37  23 

4321.89 

-30.50 

202.03 

242.86 

49.97 

16  49  25 

3721  .9 

-35.43 

194 .93 

131  .46 

23  50  4 

2827.98 

-30.49 

84.75 

242.85 

49.96 

24  37  12 

2228  .0 

-35.42 

77.66 

48.54 

15  37  23 

432! .89 

-30.50 

202.03 

242.86 

49.97 

16  49  25 

37 21  ,9 

-35.43 

194 .93 

131  .46 

23  50  4 

2827.98 

-30.49 

84.75 

242.85 

49.96 

24  37  12 

2228.0 

-35.42 

77.66 

48.54 

15  37  23 

4321  .89 

-30.50 

202.03 

242.86 

49.97 

16  49  25 

3721  .9 

-35.43 

194 .93 

131  .46 

23  50  4 

2827.98 

-30.49 

84.75 

242.85 

49.96 

24  37  12 

2228.0 

-35.42 

77.66 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7865  TRA-1 .5237  TC3-2.8654  BAU  .9106 

ROE  .5447  RRA  -.1303  RC3  -.4653  FAU  .05341 

FDE  1.2678  FRA  -.4751  FC3-1 .9705  BSP  14117 

BCE  1.8677  BRA  1 .5292  BC3  2.9030  FSP  -736 

LAUNCH  DATE  FEB  18  1969 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.87 

LAL 

.00 

LOL 

RP 

108.68 

LAP 

-3.28 

COP 

RC 

143.344 

GL 

39.68 

GP 

PLANETOCENTRIC  CONIC 

C3 

20.921 

VHL 

4.574 

Ola 

1.27 


47.36 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

50.31  15  58  32  4279.19 

129.69  032  2815.12 

50.31  15  58  32  4279.19 

129.69  032  2815.12 

50.31  15  58  32  4279.19 

129.69  032  2815.12 

DIFFERENTIAL  CORRECTIONS 
TOE  1,7332  TRA-1, 3839  TC3-3.3232 
ROE  .4939  RRA  -.0987  RC3  -.4732 
FOE  1.2222  ERA  r.ITAA  FC3-2.2728 
SOE  1.8021  BRA  1.3874  BC3  3.3567 


VL  27.269 
VP  37.295 
7AL  112.54 

RAL  7.77 
INJ  LAT 
-30.96 
-30.95 
-30.96 
-30.95 
-30.96 
-30.95 

BAU  .9389 
FAU  .05492 
8SP  14420 
ESP  -766 


SGT  4431.0  SGR  820.3  SG3  J 

?22 . 3 

ST 

2268 .0 

SR 

648.2 

SS 

838.2 

RRT  .8944  RRF  .9599  RTF 

.9470 

CRT 

.9659 

CRS 

-.9980 

CST 

-.9799 

SGB  4506.2  R23  .2397  R13 

.9503 

LSA 

2494.0 

MSA 

215.9 

SSA 

7.7 

SGI  4491.7  SG2  361.9  THA 

9.46 

ELI 

2353.3 

EL2 

161  .8 

ALF 

15.51 

FLIGHT  TIME  152.00 

ARRIVAL 

DATE 

JUL 

20  1969 

DISTANCE  443.000 

-2.92  A7L  83.84  HCA  212.25 

SMA  126.22 

ECC 

.17871 

INC 

6.1557 

V] 

30.131 

6.51  A7P  95.21  TAL  193.66 

TAP 

45.91 

RCA 

103.67 

APO 

148.78 

V2 

34.870 

135.11  ETS  308.26  7AE  122. 61 

ETE  210.04 

7AC 

127.07 

ETC 

190.63 

CLP- 

-155.87 

6567.8  VEL  11.929  PTH  2.12 

VHP 

6.228 

OPA 

-28.30 

RAP 

4 1 .04 

ECC 

1 .3443 

> LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

GAL 

GAP 


198.29 

83.93 

198.29 

83.93 

198.29 

83.93 


2 A A. 2 A 

244 .23 

244.24 

244.23 
244  ,24 

244 .23 


52.18 

52.17 

52.18 

52.17 

52.18 
52.17 


17 

0 

17 

0 

17 

0 


9 52 
49  58 
9 52 
49  58 
9 52 
49  58 


MIO-COURSE  tXZCUTlOH  ACCURACY 
SGT  4528.1  SGR  776.8  SG3  231.0 

RRT  .8887  RRE  .9504  RTF  .943! 

SGB  4594.2  R23  .2336  R13  .9459 

SGI  4560.7  SG2  352.0  THA  8.72 


3679.2  -35.63  190.94 

2215.1  -35.62  76.57 

3679.2  -35.63  190.94 

2215.1  -35.62  76.57 

3679.2  -35.63  190.94 

2215.1  -35.62  76.57 

ORBIT  DETERMINATION  ACCURACY 
ST  2304.6  SR  621.2  5S  032.0 

CRT  ,9684  CRS  -.9987  CST  -.97 91 

LSA  2518.9  MSA  210.1  SSA  0.9 

ELI  2382,1  EL2  150.0  ALF  14.69 


LAUNCH  DATE  FEB  18  1969 


FLIGHT  TIME  154.00 


ARRIVAL  CATE  JUL  22  1969 


HELIOCENTRIC  CONIC 


01  STANCE  448.881 


RL  147.87 

LAL 

.00 

LOL  149.17 

VL  27,224 

GAL  -2.63 

A7L  84.42 

HCA 

215.42 

SMA 

12 5.93 

ECC  .18001 

INC  5.5750 

VI  30.131 

RP  108.65 

LAP 

-3.23 

LOP  4.46 

VP  37.272 

GAP  6.75 

A7P  94.55 

TAL 

192.13 

TAP 

47.55 

RCA  103.26 

APO  148.59 

V2  34.080 

RC  145.608  GL  37.36 

PLANETOCENTRIC  CONIC 

GP  -35.97 

7AL  111.72 

7AP  138.08 

ETS  3 08.92 

7AE 

124.02 

ETE 

208.1 7 

7AC  124.21 

ETC  190.12 

CLP- 1 56 . 84 

C3  18.957 

VHL 

4.354 

OLA  46.18 

RAL  11.56 

RAO  6567.8 

VEL  11.846 

PTH 

2.10 

VHP 

6.147 

DPA  -24,75 

RAP  4J.29 

ECC  1.3 120 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  z LONG 

51  ,86 

16 

19  12 

4241 .83 

-31 .25 

194.99 

245,96 

54.08 

17 

29  53 

364!  .8 

-35.70 

187.43 

128.14 

0 

12  39 

2805.60 

-31 .24 

83.28 

245.95 

54.07 

0 

59  25 

2205.6 

-35.69 

75.72 

51  .86 

16 

19  12 

4241 .83 

-31 .25 

194.99 

245.96 

54.08 

17 

29  53 

3641  .8 

-35.70 

187.43 

128.14 

0 

12  39 

2805.60 

-31 .24 

83.28 

245.95 

54.07 

0 

59  25 

2205.6 

-35.69 

75.7  2 

51  .86 

16 

19  12 

4241 .83 

-31 .25 

194.99 

245.96 

54.08 

17  29  53 

3641  .8 

-35.70 

107.43 

1 28.1  A 

0 

12  39 

2805.60 

-31 .24 

83.28 

245.95 

54,07 

0 

59  25 

2205.6 

-35.69 

75.7  2 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


CRB IT  DETERMINATION  ACCURACY 


TOE 

1 .6912 

TRA-1 .2449 

TC3-3.7709 

BAU 

.9651 

SGT  4623.8 

SGR 

735.9  SG3 

236.5 

ST 

2338.1 

SR 

597.3 

SS 

820.6 

ROE 

.4527 

RRA  -.0721 

RC3  -.4706 

FAU 

.05551 

RRT 

.8812 

RRF 

.9380  RTF 

.9398 

CRT 

.9712 

CRS 

-.9993 

CST 

-.9783 

FDE 

J .1672 

FRA  -.2702 

FC3-2.5349 

BSP 

14722 

SGB 

4682.0 

R23 

.2226  R13 

.9422 

tSA 

2540.7 

MSA 

203.9 

S5A 

10.2 

BCE 

1 .7507 

8RA  1.2470 

BC3  3,8081 

FSP 

-705 

SCI 

4669.3 

SG2 

344.6  THA 

8.03 

ELI 

2409.2 

El2 

138.2 

ALF 

13.98 

LAUNCH  DATE  FEB  18  1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  JUL  24  1 969 


HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  UX  149.17  VL  27.176 

RP  108.61  LAP  -3.16  LOP  7.64  VP  37.249 

RC  147.657  GL  35.17  OP  -33.25  7AL  110.56 

planetocentric  CONIC 


DISTANCE  454.753 

GAL  -2.32  A7L  84.92  HCA  218.58  SNA  125.63  ECC  .18145  INC  5.0777  VI  30.J31 
GAP  7.00  A7P  93,97  TAL  190.59  TAP  49.17  RCA  102.84  APO  148.43  V2  34.891 
TAP  140.77  ETS  309.48  7AE  125.15  ETE  206.40  7AC  126.32  ETC  189.60  ClP-157.84 


C3  17.408 

VHL  4 . 1 72 

OLA  45.16 

RAL  15.40 

RAO  6567.7 

VEL  11 .781 

PTH  2.08 

VHP  6.114 

OPA  -21.52 

RAP  41 .81 

ECC  I .2865 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN J 2 LAT 

INJ  2 LONG 

53.22 

16  39  34 

4208.88 

-31.42 

192.06 

248.00 

55.72 

17  49  43 

3608.9 

-35.67 

104 .34 

126.78 

0 22  54 

2798,72 

-31.41 

82.78 

247.99 

55.71 

1 9 33 

2198.7 

-35.66 

75.06 

53.22 

16  39  34 

4208  .88 

-31.42 

192.06 

248.00 

55.72 

17  49  43 

3608.9 

-35.67 

184.34 

126.78 

0 22  54 

2798.72 

-31.41 

82.78 

247.99 

55.71 

1 9 33 

2198.7 

-35.66 

75.06 

53.22 

16  39  34 

4208  .88 

'31.42 

192.06 

248 .00 

55.72 

17  49  43 

36 08.9 

-35.67 

184.34 

126.78 

0 22  54 

2798.72 

-31.41 

82.78 

247.99 

55.71 

1 9 33 

2198.7 

-35.66 

75.06 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6602  TRA-1. 1013  TC3-4.2235  BAU  .9687 

ROE  .4204  RRA  -.0490  RC3  -.4595  FAU  .05525 

FOE  1.1091  FRA  -.1628  FC3-2.7477  BSP  14967 

0OE  1.7126  BRA  1.1023  BC3  4.2485  FSP  -791 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4713.7  SGR  699.5  SG3  239.4 

RRT  .8710  RRF  .9228  RTF  .9367 

SGB  4765.3  R23  . 2090  R1 3 .9386 

SGI  4753.1  SG2  340.8  THA  7.40 


ORBIT  DETERMINATION  ACCURACY 
ST  2371  .3  SR  578.  J SS  806.9 
CRT  .9744  CRS  -.9996  CST  -.9775 
LSA  2563.0  MSA  197.8  SSA  J1  .6 
ELI  2437.4  EL2  126.4  ALF  13.40 


1798 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  18  1969 
HELIOCENTRIC  CONIC 

RL  14  7.87  LAL  .00  LOL  1 49 . 1 7 VL  27.133 

RP  108.58  LAP  -3.09  LOP  10.8?  VP  37.226 

RC  150.092  GL  33.10  GP  -30.84  7AL  109.07 

plane tocentric  CCNIC 


Flight  time  158.00 


ARRIVAL  CATE  JUL  26  1969 


CISTANCE  460.61? 

GAL  -2.01  A7l  85.36  HCA  221.75  SMA  125.34  ECC  .18303  INC  4.6447  VJ  30.131 

GAP  7.24  A7P  93.47  TAL  189.03  TAP  50 . 78  RCA  102.40  APO  148.28  V2  34.902 

7AP  143.21  ETS  309.92  7AE  126.06  ETE  204.74  7AC  128.42  ETC  189.11  ClP-158.86 


C3  16.170 

VHL  4.021 

Ola  44.26 

RAL  19.31 

RAC  6567.6 

VEL  11. 728 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

54.45 

16  59  53 

41 79.69 

-31  .50 

189.45 

250.35 

125 .55 

0 33  49 

2794.03 

-31  .49 

82.4! 

250.34 

54.45 

16  59  53 

4179.69 

-31 .50 

109.45 

250.35 

125.55 

0 33  49 

2794  .03 

-31  .49 

02.41 

250.34 

54  .45 

16  59  51 

41 79.69 

-31 .50 

189.45 

250.35 

125 .55 

0 33  49 

2794.03 

-31  .49 

02.41 

250 . 34 

differential  corrections 
tqe  I .6320  TRA  -.9573  TC3-4.6612  BAU  1 .0123 

RCE  .3940  RRA  -.0302  RC3  -.4450  FAU  .05451 

FCE  1.0453  FRA  -.0605  FC3-2.9182  BSP  15261 

BCE  1.6789  BRA  .9578  6C3  4.6824  FSP  -793 

LAUNCH  CATE  FEB  18  1969 


TH  2.07  VHP 
INJ  A7M7H 
57.14 

57.13 

57.14 

57.13 

57.14 
57.13 

MID-COURSE  EXECUTION  ACCURACY 
SOT  4804.9  SCR 
RRT  .8598  RRF 
SOB  4851 .2  R23 
SGI  4839.3  SC2 

FLIGHT  time  160.00 


6.117  CPA  -18.58  RAP  42.56  ECC  1.2661 


IN. 

I TIME 

PO  CST  TIM 

INJ  2 

LAT 

INJ  2 

LONG 

18 

9 

30 

3579.7 

-35, 

,58 

181 

.60 

1 

20 

23 

2194  .0 

-35  , 

,57 

74 

.56 

18 

9 

30 

3579.7 

-35 

.58 

181 

.60 

1 

20 

23 

2194.0 

-35 

.57 

74 

.56 

18 

9 

30 

3579.7 

-35 

.58 

101 

.60 

1 

20 

23 

2194.0 

-35 

.57 

74 

.56 

ORBIT  DETERMINATION  ACCURACY 


660.5 

SG3 

240.4 

ST 

2397.1 

SR 

561  .8 

SS 

788.2 

.9051 

RTF 

.9343 

CRT 

.9779 

CRS 

-.9996 

CST 

-.9767 

. J 91  3 

R3  3 

.9360 

LSA 

2570.0 

MSA 

191  .2 

SSA 

13.0 

339.0 

THA 

6.86 

ELI 

2459.4 

EL2 

134.4 

ALF 

12.94 

ARRIVAL  CATE  JUL  28  1969 


HELIOCENTRIC  CONIC 


RL  147.07 

LAL 

.00 

LOL  149.27 

VL  27.087 

GAL  -1.68 

A7L  05.74 

RP  108.54 

LAP 

-3.01 

LOP  14.01 

VP  37.204 

GAP  7.49 

A7P  93.02 

RC  152.312  GL  33 .10 

planetocentric  CONIC 

GP  -20.71 

7At  107.30 

ZAP  145.44 

ETS  310.26 

C3  15.176 

VHL 

3.896 

OLA  43.44 

RAL  23.31 

RAO  6567.6 

VEL  11.686 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

55.57 

17 

20  13 

4153.61 

-31  .50 

107.10 

253.00 

324.43 

0 

45  22 

2791  . 4 J 

-31  .49 

62.17 

252.99 

55.57 

37 

20  13 

4153.61 

-31 .50 

167.10 

253.00 

1 24 . 4 3 

0 

45  22 

2791 .41 

-31  .49 

82.17 

252.99 

55.57 

17 

20  13 

4153.62 

-3! .50 

167.10 

253.00 

124.43 

0 

45  22 

2791  .4  J 

-32  .49 

02.17 

252.99 

differential  corrections 

TOE  1.6067  TRA  -.8085  TC3-5.0824  BAU  1 .0348 
ROE  .3731  RRA  -.0142  RC3  -.4281  FAU  .05335 
FOE  .9795  FRA  .0382  FC3-3.0433  BSP  15580 
BOE  1.6494  BRA  .8086  BC3  5.1004  FSP  -794 


DISTANCE  466.462 


TH  2.06  VHP 
INJ  A7MTH 
58.39 
58.37 
58.39 
58.37 
58.39 
58.37 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4893.5  SGR  642-7  SG3  239.8 
.8851  RTF 
.17 18  R13 
339.4  THA 


125.05  ECC  .18476  INC  4.2621  VI  30.131 
52.38  RCA  101.95  APO  148.15  V2  34.914 
203.22  7AC  130.51  ETC  188.63  CtP-159.88 

6.148  CPA  -15.89  RAP  43.50  ECC  3 -2498 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

10  29  27 

3553.6 

-35.43 

179.1 5 

1 31  53 

2192  .4 

-35.41 

74  .23 

18  29  27 

3553.6 

-35.43 

1 79 . 1 5 

1 31  53 

2193  .4 

-35.43 

74  .23 

18  29  27 

3553.6 

-35.43 

179.15 

I 31  53 

2391  .4 

-35.4] 

74  .23 

RRT  .8471  RRF 
SG0  4935.5  R23 
SGI  4923.8  SG2 


.9326 

.9340 

6.38 


ORBIT  CETERMINA 
5T  2416.5  SR 
CRT  .9817  CRS 
LSA  2587.2  MSA 
EL!  2475.9  EL2 


TION  ACCURACY 
548.8  SS  766.2 
-.9990  CST  -.9757 
184.2  SSA  14.6 
102.0  AlF  12.59 


LAUNCH  CATE  FEB  18  1969 

HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LOt  349.17 

RP  108.50  LAP  -2.92  LOP  17.20 

RC  154.516  GL  29.16  GP  -26.83 

Plane tocentric  CONIC 
C3  14.380  VHL  3.792  CLA  42.68 
LNCH  TIME  L-I  TIME 
17  40  52 
0 57  28 
17  40  52 
0 57  28 
17  40  52 
0 57  28 

differential  corrections 
TCE  1.5812  TRA  -.6534  TC3-5.4790 

RCE  .3562  RRA  -.0000  RC3  -.4096 

FOE  .9117  FRA  .1331  FC3-3.1217 

BOE  1.6208  BRA  .6534  0C3  5.4943 

LAUNCH  CATE  FE0  18  3969 

HELIOCENTRIC  CCNIC 
RL  147.87  LAL  .00  LOt  149.17 

RP  108.47  LAP  -2.82  LOP  20.39 

RC  156.704  GL  27.27  GP  -25.16 

PLANE TOCENTRIC  CCNIC 
C3  13.752  VHL  3.708  OLA  41 .95 
LNCH  TIME  L-I  TIME 


FLIGHT  TIME  162.00 


ARRIVAL  CATE  JUL  30  1 969 


CISTANCE  472.299 

VL  27.042  GAL  -1.34  A7L  86.00  MCA  228.10  SMA  124.76  ECC  .18665  INC  3.9195  VI  30.131 

VP  37.182  GAP  7.75  A?P  92.62  TAL  185.88  TAP  53.98  RCA  101.47  APO  3 48.05  V2  34.926 

7AL  105.25  7AP  147.40  ETS  310.48  7AE  127.38  ETE  201  .83  7 AC  132.60  ETC  388.19  ClP-160.89 


LNCH  A7MTH 
56.62 
123.38 
56.62 
123.30 
56.62 
123.38 


4130.12 

2790.88 

4130.12 

2790.88 

4130.12 

2790.88 


LNCH  A7MTH 
57.65 
122.35 
57.65 
122.35 
57.65 
122.35 


18 

1 

18 

1 

38 

I 


57 

59 

57 

59 


1 57 
9 59 


4106.60 
2792.75 

4108.60 
2792.75 
4J08.60 
2792.75 


DIFFERENTIAL  CORRECTIONS 
TOE  1.5576  TRA  -.4890  TC3-5.0352 

ROE  .3436  RRA  .0134  RC3  -.3889 

FOE  .8469  FRA  .2261  FC3-3.1470 

BOE  1.5951  BRA  .4092  BC3  5.0482 


RAL  27.43 
INJ  LAT 
-31 .43 
-31 .42 
-31 .43 
-31 .42 
-31  .43 
-31  .42 

BAU  1 .0563 
FAU  .05105 
BSP  15873 
FSP  -788 


VL  26.997 
VP  37.161 
7AL  102.95 

RAL  31 .63 
INJ  LAT 
-31 .27 
-31 .26 
-31 .27 
-31 .26 
-31.27 
-31 .26 

BAU  1.0752 
FAU  .05000 
BSP  16076 
FSP  -772 


RAC  6567.' 
INJ  LONG 
184.95 
82.07 
184.95 
82.07 
184.95 
82.07 
MID-' 
SGT 
RRT 
SOB 
SGI 


VEl  11.652  PTH 
INJ  RT  ASC  INJ 
255.93 

255.92 

255.93 
255.92 
255.95 
255.92 


2.05  VHP  6.201 
A7MTH  INJ  TIME 
18  49  42 
1 43  59 
18  49  42 
1 43  59 
18  49  42 
J 43  59 


59.40 

59.47 

59.40 

59.47 

59.48 
59.47 


COURSE  EXECUTION  ACCURACY 

4977.8  SGR  621 .4  SG3  237.0 
.0330  RRF  .8633  RTF  .9313 

5016.5  R23  .1516  R13  .9324 

5004.8  SG2  342.0  THA  5.96 


OPA  -13.41  RAP 
PC  CST  TIM  INJ 
3530.1 
2190.9 
3530.1 

2190.9 
3530.1 

2390.9 
ORBIT  OETERMINA 
ST  2426.0  SR 
CRT  .9855  CRS 
LSA  2506.8  MSA 
ELI  2483.4  Et2 


44 .60  ECC  J .2367 
2 LAT  INJ  2 LONG 


35.21 

35.20 

35.21 

35.20 

35.21 
35.20 


176.93 
74.05 
176.93 
74.05 
176.93 
74  .05 


TION  ACCURACY 

538.3  SS  740.3 
.9977  CST  -.9745 

177.3  SSA  16.3 
89.2  AlF  12.35 


FLIGHT  TIME  164.00 
DISTANCE  470.123 

GAL  -.99  A7L  86.39  HCA  231 .20  SMA  124.40 
GAP  0.00  A7P  92.26  TAL  304.28  TAP  55.56 
7AP  149.35  ETS  310.58  7AE  127.86  ETE  200.57 


RAD  6567. 
INJ  LONG 
182.96 

02.13 
182.96 

82.13 
182.96 

82.13 

MID-' 

SGT 

RRT 

5GB 

SGI 


5 VEL  11.625  PTH  2.04  VHP  6.273 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  AUG  1 1 969 


ECC  .18873  INC  3.6092  VI  30.131 
RCA  100.99  APO  147.97  V2  34.938 
7AC  134.7J  ETC  387.76  ClP-161.89 

OPA  -31.34  RAP  45.85  ECC  J .2263 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


259.14 

259.13 

259.14 

259.13 

259.14 
259.13 


60.47 

60.46 

60.47 

60.46 

60.47 
60.46 


COURSE  EXECUTION  ACCURACY 

5055.1  SGR 
.8169  RRF 

5091.1  R23 
5079.3  SG2 


19  10  26 
1 56  32 
19  10  26 
1 56  32 
19  10  26 
1 56  32 


3508.6 

2192.7 

3500.6 

2192.7 

3508.6 

2192.7 


-34.94 

-34.93 

-34.94 

-34.93 

-34.94 

-34.93 


174 .88 
74.06 
1 74 .00 
74  .06 
1 74 .88 
74  .06 


ORBIT  DETERMINATION  ACCURACY 


604.9 

SG3 

234.8 

ST 

2429.3 

SR 

531  .1 

SS 

714  . 3 

.8404 

RTF 

.9301 

CRT 

• 9893 

CRS 

-.9951 

CST 

-.9730 

.1335 

R13 

.9310 

LSA 

2581  .5 

MSA 

3 73  .1 

SSA 

18  .0 

347.3 

THA 

5.61 

ELI 

2405.5 

EL2 

75.7 

AlF 

12.22 

1799 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATC  FC6  1 & 19 69 


flight  time  166.00 


ARRIVAL  CATE  AUG  3 1 969 


heliocentric  conic 


DISTANCE  433.933 


RL  147.87 

LAL 

.00 

LOL  M9.17 

VL  26.952 

CAL  -.63 

AZl  86.67 

HCA 

234.46 

SMA 

124.19 

ECC  .19096 

INC  3.3252 

VI 

30.131 

RP  108.43 

LAP 

-2.71 

LOP  23.58 

VP  37.140 

GAP  8.27 

AZP  91 .93 

TAL 

182.67 

TAP 

57.13 

RCA  100.48 

APO  147.^1 

V2 

34.951 

RC  1 J8. 875 

GL 

25.41 

GP  -23.67 

ZAl  100.42 

ZAP  151.08 

ETS  330.56 

ZAE 

128.26 

ETE 

199.43 

ZAC  136.82 

ETC  187.36 

CLP 

-162.88 

PLANETOCENTRIC  l 

CONK 

C3  13.273 

VHL 

3.643 

ClA  41.23 

RAl  35.94 

RAC  6567.5 

VEL  11 .604 

PTH 

2.03 

VHP 

6.361 

CPA  -9.03 

RAP  47.22 

ECC 

1 .2184 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.68 

18 

23  36 

4088.68 

-31 .04 

181 .07 

262.59 

63  .37 

19 

31  45 

3488 .7 

-34 .59 

172.96 

121 .32 

1 

22  46 

2797.24 

-31 .03 

82.37 

262.59 

63  .36 

2 

9 23 

2197.2 

-34 .58 

74,26 

58.68 

18 

23  36 

4088.68 

-31 .04 

J81 .07 

262.59 

63  .37 

19 

31  45 

3488.7 

-34,59 

172.96 

121 .32 

1 

22  46 

2797.24 

-31  .03 

82.37 

262.59 

61  .36 

2 

9 23 

2197.2 

-34 .58 

74.26 

58.68 

18 

23  36 

4088.68 

-31 .04 

181 .07 

262.59 

61  .37 

19 

3J  45 

3488.7 

-34.59 

172.96 

121 .32 

1 

22  46 

2797.24 

-31  .03 

82.37 

262.59 

61  .36 

2 

9 23 

2197.2 

-34.58 

74  .26 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORB  I T DETERMINATION  ACCURACr 


TOE 

1.5257 

TRA  -.3212 

TC3-6.1619 

&AU 

1 .0954 

SGT 

5134.9  SGR 

591.7  SG3 

231.1 

ST 

24*1.6  SR 

524.2 

ss 

681  .8 

ROE 

.3331 

RRA  .0252 

RC3  -.3705 

FAU 

.04816 

RRT 

.8010  RRT 

.8168  RTF 

.9300 

CRT 

.992 7 CRS  ■ 

-.9911 

CST 

-.9710 

foe 

.777 9 

FRA  .3105 

FC3-3.MI1 

asp 

16386 

SGB 

5168.9  R23 

.1141  R13 

.9308 

LSA 

2555.0  MSA 

164.8 

SSA 

19.9 

BCE 

1 .5616 

BRA  . 3222 

BC3  6.1731 

FSP 

-764 

SGI 

5156.9  SG2 

352.7  THA 

5.30 

ELI 

2467.2  EL2 

61  .7 

ALF 

12.18 

LAUNCH 

CATE  FEB  18  1969 

FLIGHT  TIME 

168.00 

ARRIVAL 

CATE 

AUG 

5 1969 

HELIOCENTRIC  CONIC 


OISTANCE  489. 720 


RL  147.87 

LAL 

.00 

LOL  149.17 

Vl  26.907 

GAL  -.25 

AZL  86.94 

HCA 

237.65 

SMA 

123.91 

ECC  .19339 

INC  3.0627 

Vl 

XI  ■ 1 3 1 

RP  108.39 

LAP 

-2.59 

LOP  26.78 

VP  37.120 

GAP  8.54 

AZP  91.64 

TAL 

181 .05 

TAP 

58.70 

RCA  99.95 

APO  147.88 

V2 

34.964 

RC  161 .027 

GL 

23,56 

GP  -22.34 

ZAL  97.69 

ZAP  152.68 

ETS  310.41 

ZAE 

128.58 

ETE 

198.41 

ZAC  138.96 

ETC  186.97 

CLP 

-163 .85 

planetocentric  conic 

C3  12.931 

VHL 

3.596 

Ola  40.49 

RAL  40.35 

RAO  6567.5 

VEL  11.590 

PTH 

2.03 

VHP 

6.463 

DPA  -7.08 

RAP  48 . 70 

ECC 

1 .2128 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.76 

18 

45  58 

4069.69 

-30.71 

179.24 

266.28 

62.20 

19 

53  48 

3469.7 

-34 .16 

I 7 J .JO 

120.24 

i 

35  33 

2804.93 

-30.69 

82.82 

266.28 

62.18 

2 

22  18 

2204 . 9 

-34.15 

74  .69 

59.76 

18 

45  58 

4069.69 

-30.71 

179.24 

266.28 

62.20 

19 

53  48 

3469,7 

-34.16 

171 .10 

120.24 

1 

35  33 

2804.93 

-30.69 

82.82 

266.28 

62.18 

2 

22  18 

2204  .9 

-34.15 

74  .69 

59.76 

18 

45  58 

4069.69 

-30.7] 

179.24 

266.28 

62.20 

19 

53  48 

3469.7 

-34,16 

J7J  .10 

120.24 

1 

35  33 

2804.93 

-30.69 

82.82 

266.28 

62.18 

2 22  18 

2204  .9 

-34.15 

74 .69 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

1 .4866 

TRA 

>1462 

TC3-6.4367 

BAU 

1 .1144 

SGT 

5209.0  SGR 

580.8 

SG3 

226.6 

ST 

2374.5 

SR 

517,7 

SS 

644 . 7 

RCE 

.3246 

RRA 

,0362 

RC3  -.3520 

FAU 

.04618 

RRT 

.7847  RRF 

.7927  RTF 

.9306 

CRT 

.9956 

CRS 

-.9847 

CST 

-.9684 

FOE 

.7069 

FRA 

>3889 

FC3-3.0916 

BSP 

16688 

SGB 

5241.3  R23 

.0952 

R13 

.9312 

LSA 

2509.2 

MSA 

159.1 

SSA 

21  .8 

BOE 

1.5216 

BRA 

,1506 

BC3  6.4463 

FSP 

-754 

5229.0  SC2 

358.6 

THA 

5.02 

Eli 

2429.8 

EL2 

47.3 

alf 

12.25 

JNCH 

CATE 

no  18 

1969 

Flight  time 

) 70.00 

ARRi VAl 

CA  TE 

AUG 

7 1 969 

HELIOCENTRIC  CONIC 
RL  14  7,87  LAL  .00  LOL 
RP  108.35  LAP  *2,46  lOP 
RC  163. 161  CL  ?\  .74  GP 
PlANETCCENTRK  CONK 


49.17 
?9.97 
2 1.15 


VL  26.862 
VP  37.100 
7Al  94.78 


DISTANCE  495.507 

CAL  .14  A?L  87,18  HCA  240.83  SMA  123.63  EC C . J 9604  INC  2.8179  V]  30.131 

GAP  8.82  AZP  91.37  TAl  179.42  TAP  60,26  RCA  99.40  APO  147.87  V2  34,977 

ZAP  1 54.3  6 £TS  310.12  ZA E 128.86  ETE  197.48  7AC  Ml.fi  ETC  186.59  ClP-164.80 


C3  12.717 

VHL 

3 

.566 

CLA  39.70 

RAl  44.82 

RAC  6567.5 

VEL  11.580 

PTH  2.03 

VHP 

6. 

,578 

CPA  -5.27 

RAP  50.27 

ECC  1 .2093 

LNCH  A78TH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

inT  rV  ASC 

INJ  AZMTH 

INJ 

1 .TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.92 

19 

9 

7 

4051.23 

-XT. 27 

J 77 . 4 1 

270.  i 8 

62.97 

20 

16 

38 

3451  .2 

-33.63 

169.26 

I 19.08 

1 

48 

8 

2816.24 

-X)  .26 

83.52 

270 . 1 7 

62.96 

2 

35 

4 

2216.2 

-33.62 

75  . 38 

6 0 .92 

J 9 

9 

7 

4051 .23 

-30. 27 

177.4] 

270.38 

62.97 

20 

16 

38 

3451  .2 

-33.63 

269.26 

119.08 

I 

48 

8 

2816.24 

-30.20 

83.52 

270.17 

62.96 

2 

35 

4 

2216.2 

-33.62 

75.38 

60 . 92 

19 

9 

7 

4051 .23 

-30.2  7 

177.41 

270.18 

62.97 

20 

16 

38 

3451  .2 

-33.63 

109.26 

119.08 

1 

48 

8 

2816.24 

-30.26 

83.52 

270 . 1 7 

62.96 

2 

35 

4 

2216.2 

-33.62 

75.38 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TCE 

1.4519  TRA 

.04  76 

TC3-6.6296 

BAU 

J .1286 

SGT  5273.5 

SGR 

575.2 

SG3 

221  .8 

ST 

2337.2 

SR 

515.6 

SS 

6J6.2 

RCE 

.3203  RRA 

.0491 

RC3  -.3302 

FAU 

.04384 

RRT  .7663 

RRF 

.7709 

RTF 

.9300 

CRT 

.9970 

CRS  • 

-.9754 

CST 

-.9653 

FCE 

,6479  FRA 

.4734 

FC3-2.9846 

asp 

1677] 

SGB  5304.7 

R23 

,0853 

R13 

.9X15 

LSA 

2466.4 

MSA 

156.8 

SSA 

23.6 

BCE 

1 .4868  BRA 

.0684 

BC3  6.6378 

FSP 

-725 

SGI  5291  .9 

SG2 

368.2 

THA 

4.80 

EL* 

2393.2 

El2 

33.4 

alf 

12.42 

LAUNCH 

CATE  FEB  18 

1 969 

Flight 

TIME 

172.00 

ARRIVAL 

CATE 

AUG 

9 1969 

heliocentric  conic 

RL  147.87  LAL  .00  LCX  M9.17 
RP  108.31  LAP  -2.33  LOP  33.17 
RC  165.276  Gl  ; 19.92  GP  -20.09  ZAl 
planetocentric  Conic 


DISTANCE  501.269 

VL  26.818  GAL  .55  A2l  87.41  HCA  244.02  SMA  123.36  ECC  .19890  INC  2,5877  VI  30.131 

VP  37.080  GAP  9.10  A2P  91.13  TAL  177.79  TAP  61.82  RCA  98.82  APO  147,90  V2  34.990 

91.71  ZAP  155.54  ETS  309 . 70  ZAE  129.09  ETE  196.65  ZAC  M3. 29  ETC  186.21  ClP-165.74 


C3  12.631 

VHL  3.554 

OLA  38.86 

RAl  49.34 

RAO  6567.5 

VEL  11.577 

PTH  2 >02 

VHP  6.705 

OPA  -3.58 

RAP  51.93 

ECC  J .2079 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lcnc 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

62.19 

19  33  8 

4032.71 

-29 , 72 

175.54 

274.25 

63.71 

20  40  20 

3432.7 

-3 2.99 

167.40 

117.81 

2 0 10 

2831  .85 

-29.71 

84.52 

274.25 

63.70 

2 47  22 

2231 .8 

-32.98 

76.37 

62.19 

19  33  8 

4032.71 

-29-72 

2 75.54 

274.25 

63.7J 

20  40  20 

3432.7 

-32.99 

167.40 

1 1 7.81 

2 0 10 

2831 .85 

-29.7] 

84.51 

274.25 

63.70 

2 47  22 

2231 .8 

-32.90 

76.37 

62.29 

19  33  8 

4032.71 

-29.7 2 

175.54 

274.25 

63.71 

20  40  20 

3432.7 

-32.99 

167.40 

1 17.81 

2 0 10 

2831 .85 

-29.71 

84.52 

274.25 

63.70 

2 47  22 

2231.8 

-32.90 

76.37 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


t)R0JT  OETERMINATICN  ACCURACY 


TCE  1 

! .3934 

’TRA 

.2399 

TC3-6.775J 

6AU 

1.1453 

SGT 

5337.1  SGR 

568.0 

SG3 

216.1 

ST 

2256.0 

SR 

509.2 

SS 

573.3 

RCE 

.3150 

RRA 

.0605 

RC3  -.3116 

FAU 

.04J68 

RRT 

.7407  RRF 

.74  77 

RTF 

.9306 

CRT 

.9907  CRS 

-.9611 

CST 

-.9602 

fce 

. 5756 

FRA 

.54  50 

FC3-2.8566 

BSP 

17030 

SGB 

5367.2  R23 

.0716 

R13 

.9310 

LSA 

2377.5 

MSA 

155.6 

SSA 

25.4 

BCE  1 

i .4286 

BRA 

.2474 

BC3  6.7022 

FSP 

-709 

SGI 

5354.J  SG2 

375.3 

THA 

4.50 

EU 

2312.6 

EL2 

25.6 

ALF 

12.70 

l&OO 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  CATE  FEB  18  1969  FLIGHT  time  174. 00  A^IVAL  CATE  AUG  11  1969 

HELIOCENTRIC  CONIC  CI5TANCE  507.011 

RL  M7.B7  LAL  .00  lOl  149.17  Vl  26.774  GAL  .97  A7L  87.63  HCA  2*7. 22  SMA  123.09  ECC  .20200  INC  2.3695  vi  30.131 

RP  108.26  LAP  -2.18  LOP  36.37  VP  37.061  GAP  9.40  A7P  90.92  TAl  176.15  TAP  63.37  RCA  98.23  APO  1 47.95  V2  35.003 

RC  167.370  Gl  18.11  GP  -19.13  7Al  88.53  7AP  156.83  ETS  309 . 1 3 7AE  129.30  ETE  195.90  7 AC  145  .47  ETC  185.83  ClP-166.66 

PLANETiOCENTRIC  CONIC 

C3  12.672  VHL  3.560  CLA  37.96  RAL  53.87  RAC  6567.5  VEL  1 1.578  PTH  2.02  VHP  6.843  CPA  -1.99  RAP  53.67  ECC  1 .2085 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  lAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

65.59  19  58  5 4013.51  '29.06  173.58  278.47  64.42  21  4 59  3413.5  -32.24  165.46 

116.41  2 11  21  2852.42  -29.04  85.84  278.47  64.41  2 58  54  2252.4  -32.23  77.72 

63.59  19  58  5 4013.51  '29.06  173.58  278.47  64.42  21  4 59  3413.5  -32.24  165.46 

116.41  2 11  21  2852.42  '29.04  85.84  278.47  64. 4J  2 58  54  2252.4  -32.23  77.72 

63.59  39  58  5 4013.51  -29.06  173.58  278.47  64.42  21  4 59  3413.5  -32.24  165.46 

J16.4J  2 11  21  2852.42  -29.04  85.84  278.47  64.41  2 58  54  2252.4  -32.23  77.72 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA  TION  ACCURACY 

TCE  1.3278  TRA  .4435  TC3-6.8517  0AU  1.1618  SGT  5402.1  SO?  563.5  503  210.8  ST  2159.3  SR  503.5  SS  532-1 

RCE  .3116  RRA  .0724  RC3  -.2952  FAU  .03964  RRT  .7329  RRE  .7269  RTF  .9318  CRT  .9977  CRS  -.9402  CST  -.9538 

FCE  .5067  FRA  .6144  FC3-2.7080  BSP  17269  SG0  5431.4  R!23  .0597  R1 3 .9321  tSA  2274.6  MSA  158.0  SSA  26.7 

BCE  1.3639  BRA  .4494  BC3  6.8581  ESP  -692  SGI  5418. 0 SG2  382.3  THA  4.39  ELI  2217.0  El2  32-9  AlF  13.10 

LAUNCH  CATE  FEB  18  1 969  FLIGHT  TIME  176.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CCN I C DISTANCE  512.733 

RL  147.87  LAL  .00  La  149.17  VL  26 . 730  GAL  1.41  A7L  87.84  HCA  250.41  SMA  122.82  ECC  .20536  INC  2.1612  VI  30.131 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.041  GAP  9.7l  A7P  90.72  TAL  174.51  TAP  64.93  RCA  97.60  APO  148.05  V2  35.016 

RC  169.445  GL  16.33  GP  -18.26  7Al  85.25  7AP  158.03  ETS  308.40  7AE  129.47  ETE  195.23  7AC  347.68  ETC  185.43  ClP-167.57 

PLANETOCENTRIC  conic 

C3  12.844  VHL  3.584  ClA  36.98  RAL  58.38  RAC  6567.5  VEL  1 1 . 586  PTH  2.03  VHP  6.993  DPA  -.52  RAP  55.49  ECC  1.2114 


LNCH  A7MTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.16 

20  24 

4 

3993.01 

-28.27 

1 71  .49 

282.80 

65.31 

21 

30 

37 

3393.0 

-31 .38 

163.40 

1 14  .84 

2 21 

39 

2878.71 

-28.26 

87.56 

282.80 

65.10 

3 

9 

18 

2278 .7 

-31 .37 

79 .48 

65.16 

20  24 

4 

3993.01 

-28.27 

171 .49 

2S2.60 

65.11 

21 

30 

37 

3393.0 

-31 .38 

163.40 

1 14 .84 

2 21 

19 

2878 .71 

-28.26 

87.56 

282.80 

65.30 

3 

9 

18 

2278.7 

-31 .37 

79.48 

65.16 

20  24 

4 

3993.01 

-28.27 

171 .49 

282.80 

65.11 

21 

30 

37 

3393.0 

-31 .38 

163 .40 

114.84 

2 21 

19 

2878.71 

-28.26 

87.56 

282.80 

65.10 

3 

9 

18 

2278.7 

-31 .37 

79.48 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  CE TERMINA TION  ACCURACV 


TOE 

1 .2511 

TRA 

.6573 

TC3-6.8475 

BAU 

1.1767 

SGT 

5460.8 

SGR 

559.4 

SG3 

205.0 

ST 

2044.1 

SR 

497.1 

SS 

490.7 

RCE 

.3093 

RRA 

.0846 

RC3  -.2784 

FAU 

.03755 

RRT 

.7172 

RRT 

.7070 

RTF 

.933? 

CRT 

.9939 

CRS 

-.9096 

CST 

-.9454 

FOE 

.4379 

FRA 

.6797 

FC3-2.5312 

BSP 

17501 

SGB 

5489.3 

R23 

.0491 

Rl  3 

.9335 

LSA 

2153.6 

MSA 

164  .9 

SSA 

2 7.5 

BCE 

1 .2888 

BRA 

.6627 

0C3  6.8532 

FSP 

-676 

SGI 

5475,6 

SG2 

388.8 

THA 

4.22 

ELI 

2103.0 

El2 

53.1 

ALF 

13.60 

LAUNCH  CATE  FEB  18  1969  FLIGHT  TIME  178.00  ARRIVAL  CATE  AUG  15  1969 

HELIOCENTRIC  CON  I C CISTANCE  53  8 .432 

RL  147.87  LAL  .00  LOL  149.17  VL  26.686  GAL  1.88  A7L  88.04  HCA  253.61  SMA  122.56  ECC  .20899  INC  1.9608  VI  30.131 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37.023  GAP  10.03  A7P  90.55  TAl  172,87  TAP  66.48  RCA  96.94  APO  148. J7  V2  35.030 

RC  171.498  Gl  14.57  GP  -17.48  7AL  81.91  7AP  159.16  ETS  307.51  7AE  129.62  ETE  194.62  7AC  149.90  ETC  185.01  CLP-168.47 

PLANETOCENTRIC  CONIC 


C3  13.153 

VHL  3.627 

CLA  35.92 

RAL  62.82 

RAC  6567,5 

VEL  11.599 

PTH  2.03 

VHP 

7.154 

DPA  .87 

RAP  57.36 

ECC  1 .2165 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.91 

20  51  12 

3970.25 

-27.37 

169.19 

287.22 

65.78 

21 

57  22 

3370,3 

-30.40 

161  . J 5 

J I 3,09 

2 29  38 

2911 .72 

-27.36 

89.75 

287.21 

65.76 

3 

18  9 

2311  .7 

-30.39 

81  .7] 

66.91 

20  51  12 

3970 .25 

-27.37 

169.19 

287.22 

65.78 

21 

57  22 

3370.3 

-30.40 

J 61  .15 

113.09 

2 29  38 

291 1 .72 

-27.36 

89.75 

287.21 

65.76 

3 

18  9 

2311 .7 

'30.39 

81  .71 

66.91 

20  51  12 

3970.25 

-27.37 

169.19 

287.22 

65.78 

21 

57  22 

3370.3 

-30.40 

161 . 1 5 

113,09 

2 29  38 

2911 .72 

'27.36 

89,75 

287.21 

65.76 

3 

18  9 

2311 .7 

-30.39 

81 .7J 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE  1.1628  tra  .8815  TC3-6.7652  BAU  1.1905  SGT  5514.7  SGR  555.8  SG3  199.1  ST  1913. 8 SR  489.9  SS  451.6 

RCE  .3080  RRA  .0975  RC3  -.2615  FAU  .03548  RRT  ,7020  RRF  .6884  RTF  ,9347  CRT  .9856  CRS  -.8655  CST  -.9345 

FOE  .3704  FRA  .7424  FC3-2.3350  BSP  17727  SG0  5542.6  R23  .0404  R1 3 .9349  LSA  2018.4  MSA  177.9  SSA  27.5 

BCE  1.2029  BRA  .8869  BC3  6.7702  F$P  -660  SCI  5528.5  SC2  394.8  THA  4.07  ElJ  1973.8  El2  80.3  AlF  14.18 

LAUNCH  CATE  FEB  18  1969  FLIGHT  TIME  180.00  ARRIVAL  CATE  AUG  17  1969 

HELIOCENTRIC  CONIC  01  STANCE  524 .105 

RL  147.87  LAL  .00  La  149.17  VL  26.643  GAL  2.36  A7L  88.23  HCA  256.81  SMA  122.30  ECC  .21293  INC  J .7667  V]  30. 131 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.004  GAP  10.37  A?P  90.40  TAL  171.22  TAP  68.04  RCA  96.26  APO  148.34  V2  35.043 

RC  173.532  GL  12.85  GP  -16.77  7AL  '78.55  7AP  160.22  ETS  306.45  7AE  129.76  ETE  194.07  7 AC  152.14  ETC  184.55  ClP-169.35 

PLANETOCENTRIC  CONIC 


C3  13.609 

VHL 

3.689 

DLA  34.80 

RAL  67.17 

RAO  6567.5  VEL  11. 619 

PTH  2.04 

VHP  7, 

327 

CPA  2.16 

RAP  59.30 

ECC 

1 .224  0 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.87 

21 

19  37 

3944.33 

-26.37 

166.64 

291 .68 

66.42 

22  25 

22 

3344 .3 

-29.32 

I 58 .64 

111  .1  3 

2 

35  52 

2952.46 

-26 . 36 

92.48 

291 .67 

66.41 

3 25 

4 

2352.5 

-29.31 

84  .49 

68.87 

21 

19  37 

3944.33 

-26.37 

166.64 

291 .68 

66.42 

22  25 

22 

3344  .3 

-29.32 

158  .64 

111.13 

2 

35  52 

2952.46 

-26 . 36 

92.48 

291 .67 

66.41 

3 25 

4 

2352.5 

-29.31 

84 .49 

68.87 

21 

19  37 

3944 .33 

'26.37 

166.64 

291 .68 

66.42 

22  25 

22 

3344.3 

-29.32 

1 58 .64 

111.13 

2 

35  52 

2952.46 

'26.36 

92.40 

291.67 

66.41 

3 25 

4 

2352.5 

-29.31 

84 .49 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 .0677 

TRA 

1.1212 

TC3-6.5951 

BAU  1.2007 

SOT 

5561 .0  SCR 

552.8  SO 3 

193.0 

ST  1702.2 

SR  482.7 

SS 

419.1 

ROE  .3081 

RRA 

.1115 

RC3  -.2429 

FAU  .03329 

RRT 

.6874  RRF 

.6718  RTF 

.9359 

CRT  .9701 

CRS  -.8052 

CST 

- .9223 

FCE  .3070 

FRA 

.8052 

FC3-2.il 78 

BSP  17835 

SGB 

5588.4  R23 

.0347  RJ  3 

.9360 

L5A  1882.8 

MSA  197.8 

SSA 

26.7 

BCE  1 . 11  1 3 

BRA 

1 .1267 

0C3  6.5995 

FSP  '638 

SGI 

5574,0  SC2 

400.6  THA 

3.93 

ELI  1842.9 

El2  113,2 

ALF 

14.78 

1801 


J PL  TM  33-99 


EARTH  — VENUS  TRAJECTORIES  < VOL  4 1968-69 


launch  cate:  fed  m 1969  flight  time  ih?.oo  arrival  cate  aug  J9  1969 

HELIOCENTRIC  CONIC  DISTANCE  529.75CT 

Rl  147. H7  lal  .00  LOL  149.17  VL  26.600  CAL  2.06  A7L  08.42  HCA  260.02  SMA  122.04  ECC  .21718  INC  1.5775  VJ  30.133 

RP  108.10  LAP  -1.55  LOP  49.18  vP  36.986  GAP  10.72  AZP  90. 27  TAL  169.58  TAP  69.60  RCA  95.54  APO  148.55  V2  35.056 

RC  1 75.544  GL  11.  J8  GP  -16.12  ZAl  75.1  9 ZAP  161.21  ETS  305.20  ZAE  129.88  ETE  1 93.57  ZAC  1 54.39  ETC  184.04  ClP-170-22 

PLANCT.XENTRIC  CONIC 

C3  14.225  VHL  3.772  CLA  33.61  pal  71.38  RAC  6567.6  VEL  1 1 .645  PTH  2.04  VHP  7.513  CPA  3.38  RAP  61.29  ECC  1 .234  ! 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TjME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 J .08 

21  49  39 

3913.76 

-25.27 

163.72 

296.1? 

67.05 

22  54  53 

3313.8 

-28 . 1 5 

155.70 

108.92 

2 39  27 

3002.44 

-25.25 

95.86 

296.16 

67.04 

3 29  29 

2402.4 

-20.14 

87.92 

7l  .08 

21  49  39 

3913.76 

-25.27 

163.72 

296.17 

67,05 

22  54  53 

3313.8 

-28.15 

155.78 

108.92 

2 39  27 

3002.44 

-25.25 

95.86 

296.16 

67.04 

3 29  29 

2402.4 

-20.M 

87.9? 

110.00 

3 33  16 

2837,77 

-29.20 

84 . 74 

29 7.84 

7J  .38 

4 20  34 

2237.8 

-31 .46 

76.26 

110.00 

1 58  56 

3126.42 

-21  .45 

103.56 

294.22 

62.72 

2 51  3 

2526.4 

-24 .93 

96.14 

differential  corrections  mjc-course  execution  accuracy  orbit  determination  ACCURACY 


TCC 

.9575 

TRA 

1 .3678 

TC3-6.3714 

SAU 

I .2124 

SG7 

5.607.0 

SGR 

549.0 

SG3 

186.9 

ST 

1642.2 

SR 

473.9 

SS 

390.0 

ROE 

. 3086 

RRA 

.1256 

RC3  -.2262 

FAU 

.03130 

RRT 

.6737 

RRF 

.6559 

RTF 

.9375 

CRT 

.94  34 

CRS 

-.7223 

CST 

- .9004 

FOE 

.2428 

FRA 

.8629 

FC3-1 .9051 

BSP 

18039 

SGB 

5633.8 

R23 

.0284 

Rl  3 

.9376 

LSA 

1738.5 

MSA 

224.7 

SSA 

25 . 5 

BCE  1 

I .0060 

BRA 

1 .3735 

BC3  6.3754 

FSP 

-62? 

SGI 

5639.3 

SG2 

404.9 

THA 

3.79 

ELI 

1 702 . 5 

EL? 

151  .6 

AlF 

15.35 

LAUNCH  CATE  FEB  18  1969  FLIGHT  TIME  104. CIO  ARRIVAL  CATE  AUG  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  535.362 

Rl  147.87  LAL  .00  LOL  149.17  VL  26.558  GAfc  3,39  A7L  88.61  HCA  263.23  SMA  121 .79  ECC  .22180  INC  1.3919  V]  30.131 

RP  108.06  LAP  -1.38  LOP  52.39  VP  36.968  GAP  11.00  A7P  90.16  TAl  167.94  TAP  7J.17  RCA  94 . 78  ARC  148.00  V2  35.069 

RC  177.535  GL  9.57  GP  -15.54  7Al  7j .87  7AP  162-14  ETS  303.75  7AE  129.99  ETE  193.11  7AC  156.65  ETC  183.45  ClP-17j.09 

planetocentric  CONIC 

C3  15.014  VHl  3.075  DLA  32.38  RAL  75.44  RAO  6567.6  VEL  11 .679  PTH  2.05  VHP  7.7IJ  CPA  4.5 1 RAP  63.34  ECC  1.2471 


LNCH  azm th 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

73.59 

22  21  51 

3076.28 

-24 .08 

160.29 

300.65 

67,66 

23  26  28 

3276.3 

-26.89 

152.41 

l 

106.41 

2 39  37 

3063.93 

-24.07 

100.05 

300.65 

67.65 

3 30  4J 

2463.9 

-26.88 

92.1  7 

73.59 

22  21  51 

3076.28 

-24.08 

160.29 

300.65 

67.66 

23  26  28 

3276.3 

-26.89 

152.4  1 

106.41 

2 39  37 

3063.93 

-24.07 

100.05 

300.65 

67,65 

3 30  41 

2463.9 

-26.08 

92.17 

- 

110.00 

4 25  54 

2735.03 

-31 .19 

77.47 

303.34 

75.25 

5 H 30 

2135.8 

-32.90 

68.67 

" 

l w.oo 

1 38  41 

3252.38 

-17.33 

m.oi 

297.12 

60.07 

2 32  53 

2652.4 

-21 .18 

104 .00 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMJNA  T ION  ACCURACY 

TCE  .8378  TRA  1.6273  TC3-6.O057  0AU  1.2223  SGT  5647.6  SGR  544.8  SG3  180.9  ST  J511. 7 SR  46 4.2  SS  368.7 

ROE  .3099  RRA  .1405  RC3  '.2093  FAU  .02935  RRT  .6609  RRF  .6 411  RTF  .9391  CRT  .8999  CRS  -.6166  CST  .8963 

FOE  .1809  FRA  .9192  FC3-1 .6923  BSP  18218  SGB  5673.0  R23  .0229  Rl 3 .9392  LSA  1602.9  MSA  250.4  S5A  24.0 

BCE  .8933  BRA  1.6333  8C3  6.0093  FSP  -605  SGI  5659.2  SG2  400.1  THA  3.67  ELI  1569.3  EL2  195.1  AlF  15.70 


LAUNCH  CATE  FEB  18  1969  FLIGHT  TIME  186.00  ARRIVAL  CATE  AUG  23  J 969 

HELIOCENTRIC  CCNIC  DISTANCE  540.938 

Rl  147.07  lal  .00  LOt  149.17  VL  26.515  GAL  3.94  A7L  88.79  HCA  266.43  SMA  121.54  ECC  .22679  INC  1.2086  V]  30.131 

RP  108.02  LAP  -3,21  LOP"  55.60  VP  36.950  GAP  31.47  A7P  90.00  TAl  366.31  TAP  72 . 74  RCA  93.97  APO  149.10  V?  '35.083 

RC  179.506  GL  8.02  GP  -15.00  ZAl  68.63  ZAP  163.02  ETS  302.08  7AE  130.09  ETE  192.70  ZAC  158.9?  ETC  182.75  ClP-171.95 

planetocentric  CONK 

C3  15.996  VHL  4 ,000  CLA  31.12  RAL  79.32  RAC  6567.6  VEL  13.721  PTH  2.07  VHP  7,924  CPA  5.57  RAP  65,42  ECC  J .2633 
LNCH  AZMTH  INCH  TIME  L- 1 TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  IN J' AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
76.52  22  57  20  3827.92  -22.81  156.07  305. 12  68.25  24  1 8 3227.9  -25.58  148.25 

103.48  2 35  5 3140.88  '22.82  105.34  305.12  68.24  3 27  26  2540.9  -25.57  97.52 

76.52  22  57  20  3827.92  -22.83  156.07  305.12  68.25  24  3 0 3227.9  -25.58  340.25 

103.40  2 35  5 3140.00  -22.82  105.34  305.12  68.24  3 27  26  2540.9  -25.57  97.52 

110.00  5 6 30  2669.33  -32.24  72.57  308.34  77,97  5 50  59  2069.3  -33,56  63.59 


110. 00  I 29  2 3347.47  -14.02  116.39  300.40  58.50  2 24  49  2747,5  -18.09  309.64 

DIFFERENTIAL  CORRECTIONS  NIOKOURSE  EXECUTION  ACCURACY  _ ORB  JT  DE  TERMINA  T ION  ACCURACY 


TCE 

.7096 

TRA 

J .9001 

TC3-5.7501 

BAU 

1 .2304 

SGT 

5683.3 

SGR 

540.2 

SG3 

174.9 

ST 

1400.8 

SR 

454  ,J 

SS 

356.5 

RCE 

.3122 

RRA 

.1560 

RC3  -.1921 

FAU 

.02741 

RRT 

.6407 

RRF 

.6276 

RTF 

.9406 

CRT 

.8332 

CRS 

-.4936 

CST 

-.8902 

FOE 

.1221 

FRA 

.974  3 

FC3-1 .4034 

BSP 

10308 

SGB 

5708,9 

R23 

.0100 

Rl  3 

■ 9407 

LSA 

1405.6 

MSA 

296.6 

SSA 

22.4 

BCE 

.7752 

BRA 

1 .9065 

BC3  5.7533 

FSP 

-589 

SGI 

5694.2 

SG2 

410.3 

THA 

3.55 

ELI 

M52. 5 

EL2 

242.1 

ALF 

15.56 

LAUNCH  CATE  FEB  38  3969  FlTWTT TIME  180.00  ARRIVAL  CATE  AUG  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  546.474 

RL  347,07  LAL  .00  LOL  149.17  Vl  26.474  GAL  4.52  AZL  80.97  HCA  269.65  SMA  321 .29  ECC  .23221  INC  I .0265  VI  30.131 

RP  307.98  LAP  -1.03  LOP  58.61  VP  36.932  GAP  11.00  A7P  90.01  TAl  164,60  TAP  74.33  RCA  93.13  APO  149.46  V2  35.095 

RC  181.455  GL  6.55  GP  -14.52  7Al  65.45  7AP  163.83  ETS  300.19  7AE  330.18  ETE  192.33  7AC  161.39  ETC  181.91  CLP-172.01 

planetocentric  conic 


C3  17.194 

VHL 

4.147 

OLA  29.04 

RAi  83.00 

RAD  6567.7  VEL  13.77? 

PTH  2.00 

VHP 

0, 

■ 15? 

CPA 

i 6.55 

RAP  67.55 

ECC 

1 .2830 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LA^ 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

00.16 

23 

38  55 

3759.13 

-21 .53 

150.38  309.57 

60.02 

24 

41 

35 

3J59.I 

-24 .22 

142.61 

99.04 

2 

22  55 

3242.75 

-21 .52 

112.41  309.56 

68.01 

3 

16 

50 

2642.8 

-24.2! 

104.64 

100.00 

2 

30  44 

3192.24 

-22.67 

109.12  310.03 

69.98 

3 

31 

56 

2592.2 

-25.19 

101 .23 

100.00 

2 

9 43 

3284.07 

-20.39 

115.05  309.00 

67.66 

3 

4 

28 

2684.9 

-23.24 

107.4? 

no. oo 

5 

41  34 

2638.60 

-32.90 

60.76  313.11 

00.14 

6 

25 

12 

2018.6 

-33.91 

59.67 

110.00 

1 

23  23 

3431 .28 

rl l .00 

121.00  304.0? 

57.43 

2 

20 

34 

2831  .3 

-15.21 

124  .43 

ufferential 

CORRECTIONS 

MID-CCURSe  EXECUTION  ACCURACV 

ORBIT  CETERMINATI.DN  ACCURACY 

toe  .5770 

TRA 

2.1906 

TC3- 5 . 3695 

BAU  1.2349 

SGT  5713.3  SGR 

535.3  SG3 

169.1 

ST 

1322.7 

SR  443.8 

SS 

353.7 

RCE  .3156 

RRA 

.1725 

RC3  -.174? 

FAU  .02545 

RRT  ,6376  RRF 

.6160  RTF 

.9419 

CRT 

.7403 

CRS  -.3666 

CST 

-.0951 

FCE  -0680 

FRA 

1 .0301 

FC3-I .2833 

BSP  18446 

SOB  5730.3  R23 

.0160  Rl 3 

.9420 

L 54 

1399.6 

MSA  334.9 

SSA 

20.9 

BCE  .6577 

BRA 

2.1973 

GC3  5.37?3 

FSP  -568 

SGI  5723.6  SG? 

4IJ.6  THA 

3 .44 

El  I 

1 364.9 

EL?  289.2 

AlF 

14.62 

1802 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968-69 


LAUNCH  cate  FEB  18  1969 


Flight  time  J 90,00 


ARRIVAL  CATE  AUG  2 7 ] 969 


HE  l I C*C  E N T R T C CONIC 
*L  147.87  lAl  .00  LOL  U 

RP  107.94  LAP  -.84  lCP  f 

RC  183.384  GL  5.16  GP  '1 

PLANE TOCENTRIC  CONIC 


DISTANCE  551  .96? 

VL  26.432  GAl  5.13  A 7L  89.16  MCA  272.86  5MA  121 .05 
VP  36.914  GAP  12.3?  A7P  89.96  TAl  163.07  TAP  75.93 
7AL  62.39  7AP  164.59  E T5  298.04  7A£  1 30.25  ETE  191.98 


ZCC  .23809  INC  .8442  V]  30.131 
RCA  92.23  APO  149.87  V2  35.108 
7AC  163.47  ETC  180.85  ClP-173.66 


C 3 18.635 

VWL 

4 

.317 

ClA  28.56 

RAl  86.49 

RAC  6567.8 

VEL  1 1 .833 

PTH  2.10 

VHP 

8, 

,397 

CPA  7.47 

RAP  69.72 

ZCC  1 . 3067 

INCH  A7MTH 

LNCH 

TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.10 

0 

44 

16 

3625.00 

-20.21 

139.95 

313.97 

69.37 

1 

44 

41 

3025  .0 

-22.83 

132.24 

93.90 

1 

49 

18 

34 J 4. 36 

-20 . 1 9 

124.52 

313.97 

69.36 

2 

46 

12 

2814 .4 

-22.82 

1 16.81 

100.00 

3 

52 

54 

3016.48 

-26.27 

97.31 

316.08 

75.20 

4 

43 

11 

2416.5 

-28  .04 

88.96 

100.00 

1 

23 

21 

3498.12 

-14.36 

128.01 

311 .30 

63.50 

2 

21 

39 

2898 . 1 

-17. 80 

120.91 

no. oo 

6 

12 

53 

2578.30 

-33.33 

65.70 

317.72 

81  .91 

6 

55 

51 

1978.3 

-34 .08 

56.54 

1 10.00 

1 

19 

52 

3509.06 

-8.11 

125.18 

30  7.64 

56.68 

2 

18 

21 

2909.1 

-12.44 

1 18.76 

REFERENTIAL 

. CORRECTIONS 

MIC- 

-COURSE 

EXECUTION  - 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe 

.4  330 

TRA 

2.4918 

TC3-4 .9742 

6AU 

1 .2398 

SGT 

5740.4 

SGR 

529.0 

SC  3 

163.4 

ST 

1274  .0 

S* 

432.5 

SS 

357.1 

RCE 

.3194 

RRA 

.1891 

RC3  -.1576 

FAU 

.02365 

RRT 

.6269 

RRF 

.6044 

RTF 

.94  36 

CRT 

.6188 

CRS 

- .2365 

CST 

-.9080 

FCE 

.0145 

FRA 

1 .0831 

FC3-1 .0985 

BSP 

18600 

CD 

a 

5764.8 

R23 

.0125 

R13 

.9437 

LSA 

1342.0 

MSA 

369.2 

SSA 

19.5 

BCE 

.5380 

6RA 

2.4990 

6C3  4.9767 

ESP 

-553 

SGI 

5750.0 

SG2 

411  .4 

THA 

3.32 

ELI 

1303.8 

EL2 

332.0 

alf 

12.70 

LAUNCH  CATE  FEB  18  1969 


FLIGHT  TIME  192.00 


ARRIVAL  CATE  AUG  29  1969 


HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LCt  M9.J7 

RP  107.90  LAP  -.66  LOP  65.24 

RC  185.291  CL  3.85  GP  -13.67 

plane tocentrjc  CONIC 


DISTANCE  557.397 

VL  26.392  GAL  5.78  A7L  89.34  MCA  276.08  SMA  \20 .81  ZCC  .2444  8 INC  .6610  V]  30 . 1 3 1 

VP  36.897  GAP  12.78  A7P  89.93  TAl  161.47  TAP  77.55  RCA  91.28  APO  150.35  V2  35.120 

7AL  59.45  7AP  165.29  ETS  295.62  7AE  130.31  ETE  191.66  7AC  165.74  ETC  179.47  ClP-174.51 


c 3 an  351 

VHL 

4.511 

CLA  27.29 

RAL  89.77 

RAD  6567,8  V£l  11 .905 

PTH  2.12 

VHP  8.661 

CPA 

8.31 

RAP 

71  .92 

zee 

1 . 3349 

LNCH  A7MTH 

LNCH  TTMC 

- L-T  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO 

CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

36  38 

3322.75 

-24.16 

119.21  320.14 

74.77 

5 32 

1 

2 722.7 

- 

26.02 

1 1 1 .04 

90.00 

0 

23  7 

3758.34 

-33.71 

146.82  316.10 

64.98 

1 25 

45 

3158.3 

- 

16.97 

139.67 

WO. 00 

4 

35  32 

2939.45 

-27.49 

91,91  32^ .05 

77.78 

5 24 

32 

2339.4 

- 

28.90 

83.39 

100.00 

1 

6 54 

3616.88 

-10.64 

134.87  31*. 53 

61  .90 

2 7 

11 

3016.9 

- 

14.32 

128 .01 

110.00 

6 

41  15 

2546.06 

-33.61 

63.22  322.23 

83.35 

7 23 

4] 

1946.1 

- 

34 .16 

54  .02 

no. oo 

1 

17  41 

3583.03 

-5.33 

129.09  311.32 

56.18 

2 17 

24 

2983.0 

-9.74 

122.77 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  .2824 

TRA 

2.8091 

TC3-4 .5646 

BAU  1.2425 

SGT  5762.6  SGR 

521.9  SG3 

158.0 

ST 

1262.8 

SR 

420.9 

SS 

366.6 

RCE  . 3240 

RRA 

.2062 

RC3  -.141J 

FAU  .02188 

RRT  .6168  RRF 

.5937  RTF 

.9453 

CRT 

.4789 

CRS 

-.1184 

CST 

-.9270 

FCE  -.0358 

FRA 

i .1361 

FC3  -.9308 

BSP  18729 

SGB  5786.2  R23 

.0098  R13 

.9453 

LSA 

1 323.4 

MSA 

393.1 

SSA 

18.3 

BCE  .4?98 

BRA 

2.8167 

BC3  4.5667 

FSP  -537 

SGI  5771 .7  SG2 

410.1  THA 

3.21 

ELI 

1280.2 

El2 

364.5 

ALF 

9.88 

LAUNCH  CATE  FES  18  1969 


flight  time  194.00 


ARRIVAL  cate  AUG  31  1969 


HEl IOCENTRJC 
RL  147.87 
RP  1 0 7 . 8 7 
RC  187.175 
Plane  TOCENTR 
C 3 22.381 


CON  I C 

LAi  .00  lOl  149.17  vl  26.351 

LAP  -.47  LOP  68.46  VP  36.880 

Gl  2.63  GP  -13.29  7AL  56.65 

IC  CONIC 


4.731  CLA  26.05  RAL  92.84 


DISTANCE  562-770 

GAL  6.46  A7L  89.52  HCA  279-29  SMA  120.58 

GAP  13.27  A7P  89.92  TAL  159.89  TAP  79.18 

ZAP  165.93  ETS  292.92  7AE  130.36  ETE  191.37 

RAC  6567.9  vEl  11.990  PTH  2.1 4 VHP  8.94  5 


ECC  .25144  INC  ^753  VJ  30.131 
RCA  90.26  APO  150.90  V2  35.132 
7AC  168.01  ETC  377.58  ClP-175.36 

DP A 9.30  RAP  74.14  ZCC  1.3683 


LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

21  23 

3237.22 

-25.56 

113.34 

325.13 

77.39 

4 15  21 

2637.2 

-27.05 

104 .99 

90.00 

0 

2 54 

3889.66 

-9.81 

154.49 

319.25 

63.30 

1 7 43 

3289-7 

-13.32 

147.57 

100.00 

5 

10  8 

2886.62 

-28.20 

88.14 

325.73 

79.65 

5 58  15 

2286.6 

-29.34 

79.53 

100.00 

0 

56  50 

3715.49 

-7.43 

140.43 

317.98 

60.96 

1 58  45 

3115.5 

-11 .25 

133.7? 

110.00 

7 

7 7 

2520.63 

-33.79 

61  .26 

326.64 

84.50 

7 49  8 

1920.6 

-34.18 

52.03 

110.00 

1 

16  20 

3654 .26 

-2.62 

132.83 

315.01 

55.91 

2 17  15 

3054 .3 

-7.08 

126.58 

differential 

. CORRECTIONS 

MID- 

■COURSE 

EXECUTION  , 

ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TCE 

.1260 

TRA 

3.1437 

TC3-4 .1505 

BAU 

1 .2425 

SGT 

5779.7 

SGR 

513.8 

SG3 

152.7 

ST 

1285.9 

SR 

409 . 1 

SS 

380.2 

RCE 

.3294 

RRA 

.2235 

RC3  -.1251 

FAU 

.02017 

RRT 

.6071 

RRF 

.5838 

RTF 

.9471 

CRT 

.3350 

CRS 

-.0165 

CST 

- -9465 

FOE 

-.0833 

FRA 

1 .1893 

FC3  .7800 

BSP 

18841 

SGB 

5802.5 

R23 

.0074 

R13 

.94  72 

LSA 

1342.3 

MSA 

404  .0 

SSA 

17.2 

BCE 

.3527 

BRA 

3.1517 

6C3  4.1524 

FSP 

-521 

SGI 

5788.2 

SG2 

407.7 

THA 

3.10 

Eli 

1293.9 

El2 

38  3.) 

Alf 

6.67 

LAUNCH  OATE  FEB  18  1969 


flight  time  196.00 


ARRIVAL  CATE  SEP  2 1969 


RL  147.87 

LAL 

.00 

LOL  149.17 

VL 

26.311 

GAL  7.18 

A7L  89.71 

HCA  282.51 

SMA  120 

1.35 

ZCC  .25903 

INC 

.2859 

Vl  30.131 

RP  107.83 

LAP 

-.28 

LOP  71  .68 

VP 

36.862 

GAP  13.80 

A7P  89.94 

TAl  158.33 

TAP  80.84 

RCA  89.18 

APO 

151 .52 

V?  35.144 

RC  189.037 

gl 

1.50 

GP  -12.95 

7AL 

53.99 

7AP  166.52 

ETS  289.92 

7AE  130.40 

ETE  191 

.10 

7AC  170.26 

ETC 

17d .83 

CLP-176.22 

PLANE TOCENTRIC  CONIC 

C3  24.774 

VHL 

4.977 

OLA  24.84 

ral 

95.72 

RAC  6568.0 

VEL  12.089 

PTH  2.16 

VHP  9. 

25? 

CPA  9.81 

RAP 

76 . 40 

ECC  1 .4(377 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ.  TIME 

PC  CST  TIM 

IN- 

i 2 LAT 

INJ  2 LONG 

90.00 

3 

56  23 

3181 .85 

-J 

26.33 

109.47 

329.80 

79.18 

4 49 

24 

2581  .9 

■27.56 

101  .02 

90.00 

23 

46  54 

3994 .67 

-6.54 

160.48 

322.65 

62.39 

24  53 

29 

3394.7 

10.19 

153.70 

100.00 

5 

39  59 

2847.81 

28.64 

85.34 

330.25 

81  .06 

6 27 

27 

2247. 8 

29.58 

76.67 

100.00 

0 

49  55 

3803.94 

-4,48 

145.34 

321 .52 

60.41 

1 53 

19 

3203.9 

-8.39 

1 38 .73 

110.00 

7 

30  48 

2501 .12 

- 

33.91 

59.75 

330.98 

85.38 

8 12 

29 

1901 .1 

34 .18 

50. 5J 

110.00 

I 

15  36 

3723.39 

.02 

136.43 

318.72 

55.82 

2 17 

39 

3123.4 

-4 .46 

130.2? 

DIFFERENTIAL  CORRECTIONS 

MIC-CCURSe  EXECUTION  ACCURACY 

ORBIT  CETERMINATI.CN  ACCURACY 

TCE  -.0328 

TRA 

3.5011 

TC3-3.7353 

BAU 

1 .2377 

SGT  5792.4  SGR 

505.0  SG3 

147.8 

ST  1337.5 

SR 

397.4 

SS  396 . 5 

RCE  .3358 

RRA 

• 2414 

RC3  -.1093 

FAU 

.01843 

RRT 

.598?  RRF 

.5752  RTF 

.9490 

CRT  .2035 

CRS 

.0649 

CST  -.9628 

FCE  .1267 

FRA 

1 .2447 

FC3  -.644] 

BSP 

1884  7 

SGB  58M.3  R23 

.0059  R! 3 

.9490 

LSA  1393.3 

MSA 

403 . 1 

SSA  16.2 

BCE  .3374 

BRA 

3 . 5094 

BC3  3.7369 

F$P 

-50? 

SCI  5800.3  SG2 

404 . 1 THA 

3.00 

ELI  1 340 T? 

Ft? 

388 . 3 

AlF  3.78 

1803 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ■ VOL  4.  1968-69 


LAUNCH  CATE  FE6  18  196 9 FLIGHT  TIME  198.00  ARRIVAL  CATE  SEP  4 1969 

HELIOCENTRIC  CONIC  CISTANCE  573. £89 

RL  147.87  LAL  .00  lOl  U9.I7  vl  26.27?  GAL  7.95  AZl  89.91  HC A 285.74  SMA  120. 13  ECC  -26731  INC  -09J2  VI  30.131 

RP  107.79  LAP  -.09  LOP  74.91  VP  36.845  GAP  14.37  AZP  89.97  TAL  156.79  TAP  82.53  RCA  88.01  APO  152-24  V2  35.155 

RC  190.875  GL  .46  GP  -12.64  7 Al  51  .48  7AP  167.03  ETS  286.60  7AE  J3D.42  ETE  190.84  7AC  172.46  ETC  170.46  ClP-J77. 08 

planetocentric  CONIC 

C3  27.587  VHL  5.252  ClA  23.68  RAl  98.40  RAC  6568.1  VEL  12.205  PTH  2.19  VHP  9.584  CPA  10.46  RAP  70.66  ECC  1.4540 


lnch  azmth 

LNCH  TIME 

l-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 26  3 

3142.46 

-26.80 

106.68 

334 .29 

80.50 

5 18  25 

2542.5 

-27.84 

98.17 

90.00 

23  38  36 

4067.3J 

-3.59 

165.69 

326.17 

61  .89 

24  46  43 

3487.3 

-7.32 

159.00 

100.00 

6 6 22 

2819.02 

-28.93 

83.25 

334.65 

82.12 

6 53  21 

2219.0 

-29.72 

74.54 

100.00 

0 44  54 

3885.98 

-1  .71 

149.85 

325.12 

60.15 

1 49  40 

3286.0 

-5.67 

143.30 

1 10.00 

7 52  30 

2486.99 

-33.98 

58.65 

335.27 

86.03 

8 33  57 

1887.0 

-34.16 

49.4J 

110.00 

1 15  15 

3790.78 

2.60 

139.95 

322.44 

55.90 

2 38  26 

3390.6 

-1  .89 

133.75 

DIFFERENTIAL  CORRECTIONS 

MID- 

'COURSE 

EXECUTION  - 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.2019 

TRA 

3.8739 

TC3- 

-3.3393 

BAU 

1.2321 

SGT 

5800.4 

SGR 

49 4,7 

SG3 

342.9 

ST 

1405.6 

SR 

385,1 

SS 

414.0 

ROE 

.3427 

RRA 

.2568 

RC3 

-.0948 

FAU 

.01682 

RRT 

.5689 

RRF 

.5661 

RTF 

.9512 

CRT 

.0850 

CRS 

.1355 

CST 

-.9749 

FOE 

-.1694 

FRA 

1 .2993 

FC3 

-.5280 

BSP 

1894  7 

SOB 

5821.5 

R23 

.0042 

R13 

.9512 

L5A 

3462.9 

MSA 

393.9 

SS  A 

15.3 

BOE 

.3977 

BRA 

3.8826 

BC3 

3.3407 

FSP 

-487 

SGI 

5807.8 

SG2 

399.3 

THA 

2.89 

ELI 

1406.0 

EL2 

383.6 

ALF 

i .44 

LAUNCH  DATE  FEB  18  1 969  FLIGHT  TIME  200.00  ARRIVAL  CATE  SEP  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  578.409 

RL  147.87  LAL  .00  La  149.17  VL  26.233  GAL  8.77  A7L  90.11  HCA  288.96  SMA  119.90  ECC  .27637  INC  .1077  VI  30.131 

RP  107.76  LAP  .10  LOP  78.13  VP  36.828  GAP  14.98  A7P  90.04  TAL  155.29  TAP  84.25  RCA  86.77  APO  153.04  V2  35. 166 

RC  192.690  GL  -.51  GP  -12.35  7AL  49.13  ZAP  167.48  ETS  282.95  ZAE  130.42  ETE  190.60  ZAC  174,59  ETC  162.63  ClP-177.95 

PLANETOCENTRIC  CONIC 

C3  3 0.891  VHL  5.558  DLA  22.56  RAL  100.88  RAO  6568.2  VEL  12.340  PTH  2.23  VHP  9.945  CPA  11.05  RAP  80.95  ECC  J.5084 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 52  J 

3113.98 

-27.11 

104.65 

336.65 

81  .48 

5 43  55 

2514.0 

'28.01 

96.10 

90.00 

23  32  28 

4172.37 

-.85 

170.44 

329.74 

61.69 

24  42  1 

3572.4 

-4.63 

163.80 

100.00 

6 29  59 

2798.11 

-29.11 

61.73 

338.96 

82.90 

7 16  37 

2198.1 

-29.79 

72.99 

100.00 

0 41  8 

3963.47 

.92 

154.10 

328.75 

60.12 

1 47  11 

3363.5 

-3.06 

147.58 

110.00 

8 12  24 

2477,72 

'34.03 

57.93 

339.50 

8 6.45 

8 53  4] 

1877.7 

-34.14 

48  .68 

110.00 

1 15  12 

3856.63 

5.10 

143.40 

326.15 

56.15 

2 19  29 

3256.6 

.62 

137.18 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY1  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.3770 

TRA 

4.2695 

TC3' 

■2.9595 

8AU 

1.2227 

SGT 

5804.2 

SGR 

483.2 

SO  3 

138.3 

ST 

1485.0 

SR 

372.8 

55 

432.3 

ROE 

.3503 

RRA 

.2761 

RC3 

-.0811 

FAU 

.01526 

RRT 

.5795 

RRF 

.5574 

RTF 

.9536 

CRT 

-.0142 

CRS 

.1925 

CST 

- .9833 

FOE 

-.2098 

FRA 

1 .3556 

FC3 

-.4276 

BSP 

19031 

SOB 

5824.3 

R23 

.0028 

R13 

.9536 

LSA 

1 544  .8 

MSA 

379.9 

5SA 

14.5 

BOE 

.5146 

BRA 

4.2784 

8C3 

2.9607 

FSP 

-473 

SGI 

5 811.0 

SG2 

393.4 

THA 

2.77 

eli 

1485.0 

El2 

372.7 

alf 

179.70 

LAUNCH 

DATE 

FEB 

18  1969 

FLIGHT 

TIME 

202.00 

arrival 

CATE 

SEP 

8 1969 

HELIOCENTRIC  CONK  DISTANCE  583.414 

RL  147.87  LAL  .00  La  149.17  VL  26 . 1 95  GAL  9.65  A7L  90.32  HCA  292.19  SNA  119.69  ECC  .28630  INC  .3168  V]  30.131 

RP  107.73  LAP  .29  LOP  81.36  UP  36.811  GAP  15.64  AZP  90.12  TAt  153.82  TAP  86.01  RCA  85.42  APO  1 53.96  V2  35.1  77 

RC  194.480  GL  -1.39  GP  -12.09  7Al  46.92  ZAP  167.86  ETS  278.97  ZAE  130.40  ETC  190.38  ZAC  176.48  ETC  145. 73  ClP-J70.84 

PLANETOCENTRIC  CONIC 

C3  34.770  VHL  5.897  CLA  21.49  RAl  103.19  RAC  6568.4  VEL  12.496  PTH  2.26  VHP  10.339  OPA  11.58  RAP  83.24  ECC  1.5722 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 15  7 

3093.87 

-27.30 

103.21 

342.91 

82.17 

6 6 41 

2493.9 

E0.1O 

94.64 

90.00 

23  27  47 

4252.06 

1.72 

174  .89 

333.34 

61  .73 

24  38 '39 

3652.1 

-2.07 

160.26 

1 00.00 

6 51  17 

2703 . 76 

-29.23 

80,67 

343.19 

83.45 

7 37  41 

2183.8 

-29.83 

71  .92 

100.00 

0 38  14 

4037,4  3 

3.4  2 

150.17 

332.40 

60.29 

1 45  31 

3437.4 

-.56 

151  .64 

110.00 

8 30  39 

2472.90 

-34.04 

57.55 

343,68 

86.67 

9 11  52 

1872.9 

-34 .13 

48.31 

11 0.00 

1 15  21 

3921 .06 

7.54 

J46. 81 

329.86 

56.56 

2 20  42 

3321  .1 

3.09 

140.55 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  'ACCURACY  ORBIT  DETERMINA TJON  ACCURACY 


toe 

-.5583 

TRA 

4.6897 

TC3- 

-2,5996 

BAU 

1.2088 

SGT 

5803.3 

SGR 

470.6 

SGJ 

133.9 

ST 

1568.9 

SR 

360.3 

SS 

450.8 

ROE 

.3586 

RRA 

.2929  RC3 

-.0683 

FAU 

.01372 

RRT 

.5698 

RRF 

.5406 

RTF 

.9561 

CRT 

-.0954 

CRS 

.2388 

CST 

- .9089 

FOE 

-.2404 

FRA 

1 .4140 

FC3 

-.3416 

BSP 

19086 

SGB 

5822.3 

R23 

.0017 

R13 

.9561 

LSA 

1631.5 

MSA 

363.7 

S5A 

13.8 

BOE 

.6635 

BRA 

4.6988 

BC3 

2.6005 

FSP 

-458 

SGI 

5809.5 

SG2 

386.4 

THA 

2.66 

ELI 

1569.3 

EL2 

358.6 

alf 

J 70 . 67 

LAUNCH  DATE  FEB  18  1 969  FLIGHT  TIME  204.00  ARRIVAL  CATE  SEP  10  1969 

HELIOCENTRIC  CONIC  01  STANCE  568.282 

RL  147.67  LAL  .00  La  149.17  VL  26.158  GAL  10.59  *7L  90.54  HCA  295.41  SMA  119.48  ECC  .29723  INC  .5355  Vl  30.131 

RP  107.70  LAP  .48  LOP  84,58  VP  36.794  GAP  16.37  A7P  90.23  TAl  152.39  TAP  87.81  RCA  83.97  APO  154.99  V2  35.187 

RC  196.245  Cl  -2.20  GP  -1J.84  7AL  44.87  ZAP  168.15  ETS  274.68  ZAE  130.36  ETE  190.16  ZAC  177.56  ETC  105.87  ClP-179.74 

PLANETOCENTRIC  CONIC 


C3  39.332 

VHL 

6.272 

DLA  20.49 

RAt  105.32 

RAO  6568. 

,5  VEL  12.677 

PTH  2.30 

VHP  10. 

.769 

DPA  12.05 

RAP 

05.53 

ECC 

J .6473 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

i 2 LAT 

INJ 

2 LONG 

90.00 

5 

35  49 

3080.56 

-27.42 

102.26 

347.09 

82.64 

6 27 

9 

2480.6 

- 

28 . 1 6 

93.67 

90.00 

23 

24  6 

4327.70 

4.15 

179.11 

336.96 

61  .96 

24  36 

13 

3727.7 

.37 

1 72.48 

100.00 

7 

10  34 

2775.02 

-29.30 

80.03 

347.34 

83.70 

7 56 

49 

2175.0 

- 

29.05 

71  .27 

100.00 

0 

35  57 

4J08.47 

5.81 

162.09 

336.05 

60.63 

1 44 

26 

3508 . 5 

1 .85 

155.54 

110.00 

8 

47  23 

2472.11 

-34.04 

57.49 

347.81 

86.71 

9 28 

35 

3872.1 

- 

34 .12 

48.25 

1 10.00 

1 

15  38 

3984 . 1 4 

9.88 

150.18 

333.56 

57.JI 

2 22 

2 

3384.1 

5.40 

343.05 

INFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7427 

TRA 

5.1407 

TC3-2.2582 

BAU  1.1070 

SGT 

5798.3  SGR 

457.1  SC 3 

129.7 

ST  1652.2 

SR 

340.J 

SS 

469.0 

ROE  .3679 

RRA 

.3092 

RC3  -.0563 

FAU  .01215 

RRT 

.5599  RRF 

.5402  RTF 

.9589 

CRT  -.1597 

CRS 

.2744 

CST 

-.9927 

FOE  -.2841 

FRA 

1.4765 

FC3  -.2675 

BSP  19044 

SGB 

5816.2  R23 

.0014  R13 

.9589 

LSA  1717,7 

MSA 

347.0 

55  A 

13.1 

BOE  .0288 

BRA 

5.1500 

60  Z.Z 569 

FSP  -442 

SGI 

5803.9  SG2 

378,4  THA 

2.54 

ELI  1653.2 

El2 

343,4 

ALF 

177.99 

1804 


J PL  TM  33-99 


EARTH— V ENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE:  FE6  18  1969 


flight  time  206.00 


ARRIVAL  CATE  SEP  \?  1969 


HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LOL  149.17 

RP  107.67  LAP  .67  LOP  87.81 

RC  197.986  GL  -2.93  OP  -11.62 

planetocentric  CONIC 


CISTANCE  592.986 

vl  26.121  GAL  11.61  A7L  90.77  HCA  298.64  SMA  119.2 7 ECC  .30927  INC  .7662  VJ  30.131 

VP  36.777  GAP  17.16  A7P  90.37  TAL  151.02  TAP  09.67  RCA  82.38  APO  156.16  V2  35.196 

'7Al  42.97  7AP  168.36  ETS  270.07  7AE  130.28  ETE  189.95  7AC  176.88  ETC  60.3 0 ClP  179-33 


C3  44.700 

VHL 

6 

.606 

CL A 19.54 

RAL  107.20 

RAC  6568. 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

5 

54 

27 

3072.96 

-27.49 

103.7] 

90.00 

23 

21 

7 

4399.90 

6.45 

183,10 

100.00 

7 

28 

2 

2771  .1  5 

-29.32 

79.75 

U70.00 

0 

34 

0 

4176.95 

8.00 

165.91 

110.00 

9 

2 

42 

2475.01 

-34.03 

57.72 

110.00 

I 

15 

50 

4045 .05 

12.15 

153.53 

VEL  12.887  PTH  2.35  VHP  11.242 
INJ  RT  A SC  INJ  A7HTH  INJ  TIME 


OPA  12.46  RAP  87.82  ECC  J.7358 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


351 .18 
340.58 
351  .43 
339.70 
351 .88 
337.26 


82.91 
62.37 

83.92 
61  .12 
86.58 
57.00 


6 

24 

8 


45  40 
34  27 
14  14 

1 43  45 
9 43  57 

2 23  24 


2473.0 

3799.9 

21 71.1 

3576.9 
1875.0 

3445.9 


-28.18 

2.70 

-29.86 

4.16 

-34.13 

7.81 


93.11 
176.50 
70 . 98 
159.31 
48 . 47 
147.1? 


differential  corrections 

TCE  -.9414  TRA  5. 

ROE  .3777  RRA  . 

FCE  -.3203  FRA  J . 


LAUNCH  DATE  FEB  18  1969 


MS 

MIO-COURSC 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TC3-1 .9452 

BAU 

1 .1630 

SGT  5708.4 

SGR 

442.0  SG3 

125.6 

ST 

1733.4  SR 

335.5 

SS 

407.6 

RC3  -.0456 

FAU 

.01068 

RRT  .5483 

RRF 

.5304  RTF 

.9619 

CRT 

-.2158  CRS 

.3067 

CST 

-.9952 

FC3  -.2068 

BSP 

19070 

SGB  5005.2 

R23 

.0010  R13 

.9619 

LSA 

1001 .7  MSA 

329.0 

SSA 

12.5 

6C3  1.9450 

FSP 

-429 

SGI  5793.5 

SG2 

369.3  THA 

2.41 

ELI 

1735.0  EL? 

327.3 

alF 

177.52 

FLIGHT 

TIME 

208.00 

ARRIVAL 

DATE 

SEP 

14  1 96i 

HELIOCENTRIC  CONIC 
RL  147.87  LAL 
RP  107.64  LAP 
RC  199.701  GL  -3.61  GP 
planetocentric  conic 
C3  51 .062  VHL  7.146 
LNCH  A7MTH  LNCH  TIME 
90.00  6 11  15 

90.00  23  18  40 

100.00  7 43  53 

100.00  0 32  39 

110.00  9 16  41 

110.00  1 16  21 

differential  CORRECTIONS 
toe - 1 .1451  Tff A 6.1274  TC3-1  .6577 
ROE  .3803  RRA  .3375  RC3  -.0360 
FOE  -.3556  FRA  I .6094  FC3  -.1561 
80E  1.2092  BRA  6.1367  0C3  1.6501 


DISTANCE  597.494 

.00  LOL  149.17  VL  26.005  GAL  12.71  A7L  91.01  HCA  301.07  SWA  119.07 

.86  LOP  91.05  VP  36.760  GAP  10.02  A7P  90.53  TAL  149.71  TAP  91.59 

-11.41  7AL  41.21  7AP  160.47  ETS  265.22  7AE  130.10  ETE  109.74 


ECC  .32250  INC  1.0117  Vi  30.131 
RCA  00-66  APO  157,40  V2  35.205 
7AC  175.15  ETC  39.23  CLP  170.38 


ola  18.65 

RAL  109.08 

RAO  6560.9 

VEL  13.131 

PTH  2.40 

VHP  11.764 

DPA  12.81 

RAP  90.09 

ECC  J .8404 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3070.24 

-27.51 

101  .51 

355.19 

03.00 

7 2 26 

2470.2 

-28.19 

92.91 

4469.13 

8.61 

107.11 

344.19 

62.92 

24  33  9 

3869.1 

4.91 

180.38 

2771  .54 

-29.32 

79.70 

355.43 

83.91 

8 30  5 

21 71  .5 

-29.86 

7]  .01 

4243.06 

10.23 

1 £9.63 

343.33 

61.76 

1 43  22 

3643.1 

6.38 

162.97 

2401 .22 

-34.01 

58.20 

355.90 

06.29 

9 58  2 

1881 .2 

-34.15 

40.96 

4106.15 

14.31 

156.86 

340.94 

50.62 

2 24  47 

3506.2 

10.05 

150.35 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.1319  SOT  5774.3  SCR  425.6  SG3  121.6 

FAU  .00921  RRT  .5350  RRF  .5196  RTF  .9650 

BSP  19120  SC6  5790.0  R23  .0007  R13  .9650 

FSP  -416  SGI  5770.0  SG2  359-1  THA  2.27 


ORBIT  DETERWINA 
ST  1007.7  SR 
CRT  -.2612  CRS 
LSA  1079.0  MSA 
ELI  1009.0  EL2 


TION  ACCURACY 
323.0  SS  506.4 
.3341  CST  -.9968 
31  3.2  SSA  1 1 .9 
31 1 .4  ALF  1 77.25 


LAUNCH  CATE  FEB  18  1969 


HELIOCENTRIC  CONIC 


RL 

147.87 

lal 

.00 

LOL 

149.17 

VL 

26.050 

GAL 

13.91 

RP 

107.62 

LAP 

1 .04 

LOP 

94.28 

VP 

36.743 

GAP 

10.90 

RC 

201.391 

GL 

-4  ,22 

GP 

-11 .22 

7 AL 

39.61 

7AP 

168.40 

planetocentric  conic 

C3 

50.604 

VHL 

7.655 

CLA 

17.02 

RAL 

110.72 

RAC 

6569.1 

flight  time  2io.oo 

DISTANCE  601 .762 

91 .28  HCA  305.11  SMA  118.88 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 26  25 

3071  .74 

-27.50 

101 .62 

359.10 

90.00 

23  16  36 

4535.59 

10.65 

190.93 

347.77 

100.00 

7 58  13 

2775.67 

-29.29 

00.00 

359.34 

100.00 

0 31  24 

4306.90 

12.26 

173.28 

346.93 

110.00 

9 29  24 

2490.39 

-33.96 

58.91 

359.04 

110.00 

1 16  43 

4164.95 

16.37 

160.18 

344.59 

DIFFERENTIAL  CORRECTIONS 
TCE-1.3597  TRA  6.6762  TC3-J.3931 
RCE  .3999  RRA  . 3488  RC3  - .0275 
FOE  -.3904  FRA  1.6833  FC3  -.114 0 
BOE  1.4173  BRA  6.6853  BC3  1.3934 

LAUNCH  DATE  FEB  18  1969 


VEL  13.415  PTW  2.45  VHP  12.34} 
INJ  A7MTH  INJ  TIME 
02.95  7 17  36 

63.61  24  32  12 

83.75  8 44  29 

62.52  1 43  11 

85.07  10  10  55 

59.56  2 26  8 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.0917  SOT  5756.0  SGR  400.1  SG3  118.1 

FAU  .00772  RRT  .5213  RRF  .5072  RTF  .9602 

BSP  19143  SGB  5770.5  R23  .0007  RJ3  .9682 

FSP  -403  SGI  5760.0  SG2  340.0  THA  2.12 

FLIGHT  TIME  212.00 


ARRIVAL  CATE:  SEP  16  1969 


zee  .33734  INC  1 .2752  Vl  30.1 31 
RCA  70.77  APO  158.90  V2  35.213 
ZAC  173.16  ETC  30.02  ClP  177.39 

CPA  13.12  RAP  92.35  ECC  1.9645 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2471.7  -20.19  93.02 

3935.6  7.02  184.13 

2175.7  -29.05  71.32 

3706.9  0.49  166.53 

1090.4  -34.16  49.67 

3565.0  12.20  153.54 

ORBIT  DETERMINATION  ACCURACY 
ST  1875.9  SR  330.4  SS  525.6 

CRT  -.3005  CRS  .3580  CST  -.997 9 

LSA  1950.2  MSA  296.9  SSA  11.4 

ELI  1878.3  El2  295.7  ALF  177.08 

ARRIVAL  CATE  SEP  18  1969 


HELIOCENTRIC  CONIC 
RL  147.07  LAL  .00  LOL  149.17 

RP  107.59  LAP  1.22  LOP  97.52 

RC  203.056  GL  -4.77  GP  -11.05 

PLANETOCENTRIC  CONIC 

C3  67.598  VHL  8.222  OLA  17.05  RAL  112.21 


OISTANCE  605.730 

VL  26.016  GAL  15.21  A7L  91.56  HCA  308.34  SMA  110.69 

VP  36.726  GAP  20.04  A7P  90.9 7 TAL  147.33  TAP  95.67 

7AL  38.16  7AP  160.30  ETS  254.93  7 AC  129.05  ETE  189.34 


ECC  .35377  INC  1.5607  Vl  30.131 
RCA  76.70  APO  160.68  V2  35.221 
7AC  171.10  ETC  25.11  ClP  176.36 


RAD  6569.3  VEL  13.746  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

6 40 

2 

3076.09 

-27.45 

101 .99 

2.93 

82.77 

90.00 

23  14 

49 

4599.38 

12.55 

194.65 

351 .31 

64.41 

100.00 

0 11 

9 

2783.06 

-29.24 

00.62 

3.15 

83.47 

100.00 

0 30 

19 

4360.44 

14.17 

176.86 

350.49 

63.40 

110.00 

9 40 

55 

2502.17 

-33.90 

59.83 

3.69 

85.33 

110.00 

1 17 

2 

4222.10 

18.31 

163.47 

346.20 

60.62 

2.51  VHP  12.984 
INJ  TIME 

7 31  19 
24  31  28 

8 57  32 

1 43  8 

10  22  37 

2 27  24 


DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY 

TDE-1.5 812  TRA  7.2721  TC3-1.1493  BAU  1 .0388  SGT  5734.4  SGR  309*6  SG3  114.6 

RCE  .4126  RRA  .3570  RC3  -.0199  FAU  .00633  RRT  .5046  RRF  .4930  RTF  .971 5 

FCE  -.4240  FRA  1.7646  FC3  -.0705  BSP  19037  SGB  5747.6  R23  .0013  R1 3 .9715 

BCE  1.6342  BRA  7.2809  BC3  1.1495  FSP  -389  SGJ  5737.0  SG2  336.1  THA  1.97 


CPA  13.36  RAP 
PO  CST  TIM  INJ 
2476.9 

3999.4 

2103.1 

3768.4 

1902.2 
3622 . 1 

orbit  determina 
ST  1935.5  SR 
CRT  -.3335  CRS 
LSA  2013.2  MSA 
ELI  1938.1  El? 


94.57  ECC  2. 1125 
2 LAT  inj  2 LONG 


20.17 
9.01 

29.03 

10.48 

34 . 18 
14.25 


93.417 
107.77 
71  .07 
170.01 
50.59 
1 56 . 70 


TION  ACCURACY 
290.0  SS  545.2 
.3702  CST  ^ .9986 
201 .4  SSA  10.0 
200.6  AlF  377.00 


1005 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FE0  18  1969 


flight  time  2m.do 


HELIOCENTRIC  CONIC 

RL  147.87  LAL  .00  lOL  149.17  VL  2*3 .984  GAL 

RP  107.57  LAP  J.40  LOP  100.75  VP  36.7|0  GAP 

PC  204 .697  Gl  -5.27  GP  -10.88  7AL  36.86  ZAP  168.15  ETS  249.64  7AE  129.60  ETE  189.13 

planetocentric  CONIC 

C3  78.386  VHL  8.854  CLA  16.34  RAL  113.53  SAC  6569.5  VEL  J 4 . 1 33  PTH  2. 58  VHP  13.7 02 


CISTANCE  609.35? 

16.65  A7l  91 .87  MCA  3J 1.57  SMA 
21  .23  A7P  91  .24  TAL  146.79  TAP 


LNCH  A7MTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

6 52 

12 

3085.19 

-27.38 

102.59 

6,59 

82.40 

7 43  37 

90,00 

23  J 3 

14 

4660.47 

14.32 

198.26 

354.78 

65.31 

24  30  54 

100,00 

8 22 

43 

2793.29 

-29.15 

81  .37 

6.85 

83.09 

9 9 16 

100.00 

0 29 

70 

4427.60 

15.94 

180.36 

353.99 

64.37 

1 43  8 

110.00 

9 51 

16 

2516.23 

-33.82 

60.9? 

7.43 

84.69 

10  33  12 

110.00 

i 17 

36 

4277,43 

20.1? 

166.73 

351 .76 

61  .77 

2 28  34 

DIFFERENTIAL  CORRECTIONS 
TQE-1.8701  TRA  7.9135  TC3  -.9317 
ROE  .4263  RRA  .3631  RC3  -.0135 
FCE  -.459J  ERA  1.8519  FC3  -.0507 
SCE  1.8694  BRA  7.9198  6C3  .9313 

LAUNCH  DATE  FEB  18  1969 

HELIOCENTRIC  CONIC 
RL  147.87  LAL  .00  LOL  149.17 
RP  107.55  LAP  1.57  lOP  103.99 
RC  706.313  GL  -5.73  GP  -10.73 
planetocentric  conic 


0AU  .9760 
FAU  .00454 
BSP  19039 
FSP  -377 


VL  75.957 
VP  36.694 
7AL  35.72 


GAL 

GAP 


MIC-COURSE  EXECUTION  ACCURACY 
SGT  5707.3  SCR  369.7  SG3  J13.7 

RRT  .4840  RRF  .4748  RTF  .9749 

SGB  57J9. 7 R73  .0017  R13  .9749 

SGI  5710.1  SG7  373.3  THA  1.80 

FLIGHT  TIME  716.00 

DISTANCE  612.519 

18.24  A7L  97.77  HCA  314.80  SMA  ] 
77.55  A7P  91.56  TAl  145.37  TAP  li 


C3  91.412 

VHL 

9.561 

OLA  15. 70 

RAL  114.70 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

90.00 

7 

2 58 

3096.19 

-27.28 

90.00 

23 

11  46 

4718.73 

15.95 

100.00 

8 

3?  58 

2805.96 

-29.05 

100.00 

0 

28  23 

4404.20 

17.57 

110.00 

10 

0 27 

2532.23 

-33.7J 

110.00 

1 

17  ?4 

4330.69 

21  .80 

DIFFERENTIAL  CORRECTIONS 

TOE-2. 0729 

TRA 

“8.6062 

TC3  -.7345 

BAU  .8977 

ROE  .44)5 

RRA 

.3642 

RC3  -.0083 

FAU  .00284 

FOE  -.4962 

FRA 

1 .9404 

FC3  -.0269 

8SP  19025 

BOE  2.1194 

BRA 

0.6139 

BC3  .7345 

FSP  -367 

RAD  6569.8  VEL  14.586  PTH  7.64  VHP  J4.510 
INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 


103.38 
701 .77 
87.30 
183.76 
67.15 
169.95 


10.33 
358.16 
10.40 
357.40 
11  .04 
355.73 


87.09 

66.79 

87.61 

65.47 

83.97 

63.00 


7 54  34 
74  30  75 
9 19  44 
1 43  8 
ID  47  39 
7 79  34 


arrival  cate 

SEP 

20  1969 

ECC  .37212 

INC  l .87 28 

VI 

30.131 

RCA  74,41 

APO  162.61 

V? 

35.228 

ZAC  169.06 

ETC  22.14 

CLP 

1 75.28 

CPA  13.56 

RAP  96.75 

ECC 

2.2900 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2405.2 

-28.14 

94  .00 

4060.5 

10.87 

191 .28 

2193.3 

-29.80 

72-63 

3827.6 

12.36 

173.39 

1916.2 

-34 .18 

51  .69 

3677.4 

16.19 

J 59.82 

ORBIT  DETERMINATION  accuracy 

ST  1907.9 

SR  205.5 

SS 

566.4 

CRT  -.3653 

CRS  .3993 

CST 

-.9991 

LSA  2069. 6 

MSA  265.9 

SSA 

10.2 

ELI  1990.7 

EL?  265.4 

ALF 

176.94 

ARRIVAL  CATE 

SEP 

22  1969 

ECC  .39268 

INC  2.2181 

VI 

30.131 

RCA  7\ .07 

APO  164.00 

V2 

35.235 

ZAC  167.04 

ETC  20.17 

CLP 

1 74  . J 4 

DPA  13. 72 

RAP  90.87 

ECC 

2.504  4' 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2496.2 

-28.09 

94  .81 

4118.7 

12.61 

194 .60 

2206.0 

-29.77 

73.57 

3884  .7 

1937.7 

3730 . 7 


14.11 

-34.18 

18.01 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5675.8  SCR  340.0  SG3  108.0 

RRT  .4587  RRF  .4571  RTF  .9707 

SGB  5686.5  R73  -0074  RJ 3 .9707 

SGI  5670.1  SG7  309.8  THA  1.62 


1 76 . 68 
52.94 
162.00 


ORBIT  DETERMINATION  ACCURACY 


ST  2033 .7  SR 
CRT  -.3957  CRS 
LSA  2118.1  MSA 
ELI  7034.6  EL2 


273.2  SS  589.1 
- 4201  CST  -.9995 
250.8  S5A  9.7 
250.6  AlF  176.91 


LAUNCH  CATE  FEB  18  1 969 


flight  time  210.00 


ARRIVAL  CATE  SEP  24  1969 


HELIOCENTRIC  CONIC 

RL  147,07  LAL  .00  LOL  149.37  VL  25.92? 

RP  107.53  LAP  1.74  LOP  107.23  VP  36.670 

RC  707.904  Gl  -6.14  GP  -10.58  7AL  34.74 

planetocentric  CONIC 


CISTANCE  615.170 

GAL  70.02  A7l  92.60  HCA  318.04  SMA  110.17  ECC  .41583  INC  2.6046  VI  30.131 

GAP  74.06  A7P  91.94  TAL  144.61  TAP  107.65  RCA  69.03  APC  167.31  V2  35.240 

7AP  167.29  ETS  239.10  7AE  128.90  ETE  108.69  7AC  165.09  ETC  18.80  ClP  172.93 


C3  107,259 

VHL  10.357 

CLA  15.11 

RAL  115.70 

RAC  6570.1 

VEL  15.119 

PTH  2.72 

VHP  15.425 

CPA  13.84 

RAP  100.93 

ECC  2.7652 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

In j 2 lat 

INJ  2 LONG 

90.00 

7 12  21 

3109.52 

-27.15 

104.33 

13.49 

81  .63 

8 4J0 

2509.5 

-28.03 

95.7* 

90.00 

23  10  22 

4773.96 

17.43 

205.15 

1 .42 

67.32 

24  29  56 

4174.0 

14.21 

197.95 

1 00.00 

8 4]  54 

2020.71 

-28.91 

83.38 

13.77 

82.06 

9 28  55 

2220.7 

-29.71 

74 .66 

100.00 

0 27  26 

4538.00 

19.07 

107.06 

.60 

66.53 

1 43  4 

3938.0 

15.73 

1 79.86 

110.00 

10  8 27 

2549.88 

-33.58 

63.51 

14.40 

83.18 

10  50  57 

1949.9 

- 34 . 1 6 

54  .3? 

1 10.00 

1 17  22 

4381 .59 

23.34 

173.10 

358.58 

64.29 

2 30  23 

3701  .6 

19.69 

165  .87 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

-2.3411 

TRA 

9.3643 

TC3 

-.5577 

BAU 

.7998 

SGT 

5639.9 

SCR 

326.9  SG3 

104.9 

ST 

2066 . 5 

SR 

261 .1 

55 

61  3.9 

RCE 

.4585 

RRA 

.3597 

RC3 

-.0040 

FAU 

.00095 

RRT 

.4270 

RRF 

.4231  RTF 

.9814 

CRT 

- .4 244 

CRS 

.4415 

CST 

-.9997 

FOE 

-.5341 

FRA 

2.0557 

FC3 

-.0077 

BSP 

18993 

SGB 

5649.4 

Rf3 

.003?  R1 3 

.9614 

LSA 

2158.6 

MSA 

236.2 

SSA 

9.? 

BOE 

2.3856 

BRA 

9.37J2 

BC3 

.5577 

FSP 

-356 

m 

“55*1  .6  SG2 

Z93.6“THA 

1.4? 

ELI 

2069 . 5 

El2 

236.0 

ALF 

1 76,89 

LAUNCH  CATE  FEB  18  1969 


HELIOCENTRIC  CONIC 


flight  time  220.00 


DISTANCE  617.006 


ARRIVAL  cate  SEP  76  1969 


RL  147.07 

lal  .00 

LOL  149.17 

VL  25.895 

GAL  22.00 

A7L  93.04 

HCA  321 .27 

SMA 

118.02 

ECC  .44197 

INC 

3.04  30 

VI 

30.1  31 

RP  107.52 

LAP  1.90 

LOP  110.40 

VP  36.664 

GAP  25.76 

AZP  92.37 

TAL  144.04 

TAP 

105.31 

RCA  65.86 

APO 

1 70 . 1 8 

V2 

35 .246 

RC  209.470 

GL  -6.50 

GP  -10.44 

ZAl  33.94 

ZAP  166.64 

ETS  233.98 

ZAE  128.42 

ETE 

108.45 

ZAC  163.22 

ETC 

17.02 

CLP 

171 .61 

PLANETOCENTRIC  CONIC 

C3  126.701 

VHL  11.256 

CLA  14.60 

RAL  116.52 

RAO  6570.3 

VEL  15.749 

PTH  2,79 

VHP 

16, 

.465 

OPA  13.92 

RAP 

102.89 

ECC 

3.0852 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 20  19 

3124.02 

-26.99 

105.43 

16.64 

81  .11 

8 

12 

23 

2524.8 

•2 7.95 

96.89 

90.00 

23  8 50 

4025,87 

10.76 

200.37 

4.51 

60.39 

24 

29 

24 

4225.9 

15.66 

201 .07 

100.00 

8 49  29 

2837.2? 

-26.75 

04.58 

16.95 

01  .45 

9 

36 

47 

2237.2 

29.64 

75.88 

100.00 

0 26  24 

4580.70 

20.41 

190.23 

3.80 

67.67 

1 

42 

53 

3988 . 7 

17.20 

182.90 

110.00 

10  15  15 

2560.07 

-33.41 

64.97 

17,7? 

02.33 

10 

58 

4 

1968.9 

34.3  1 

55.80 

no.oo 

117  8 

4429.01 

24.73 

176.16 

1 .78 

65.62 

2 

30 

58 

3829.8 

21  .23 

168.76 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-2.6211 

TRA 10.2002 

TC3  -.3982 

BAU  .6745 

SGT  5600.9  SCR  304.5  SG3  102.1 

ST  2090.8 

SR 

249.4 

SS 

64]  , 1 

ROE  .4778 

RRA  . 3404 

RC3  -.0000 

FAU- .00123 

RRT 

,3871  RRF 

.3859  RTF 

.9844 

CRT  -.4527 

CRS 

.4632 

CST 

-.9998 

FCE  -.5730 

FRA  2.1773 

FC3  .0004 

BSP  18810 

SGB  5609.2  R?3  . 

.0042  R13  , 

.9844 

LSA  2189.9 

MSA 

222.1 

SSA 

8.6 

SCE  2.6643 

BRAID. 2061 

8C3  .3902 

FSP  -344 

SCI  5602.2  SC2  200.7  THA 

1 .21 

ELI  2093.9 

EL? 

222.0 

ALF 

176.87 

1806 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  19  1969 


FLIGHT  time  70.00 


ARRIVAL  CATE  APR  30  1969 


HELIOCENTRIC  conic 
RL  147.90  LAL  .00  LOL  150.18 

RP  108,36  LAP  1.36  LOP  232- 88 

RC  51 .881  GL  6.80  GP  15.13 

planctocentric  CONIC 
C3  2$ .866  VHL  5.373  OlA  10.39 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  0 35  1 2632 . 36 

90.00  15  11  44  4620.02 

100.00  2 1 31  2353.37 

100.00  16  27  55  4374.24 

110.00  3 21  29  2103.15 

110.00  17  24  27  4197.22 

differential  corrections 
toe  -.2053  TRA  -.3179  TC3  .4614 

ROE  -.3430  RRA  .1908  RC3  .1623 

FOE  -.0725  FRA  -.242 8 FC3-1  .2182 

BDE  .3997  0RA  .3708  BC3  .5080 


CISTANCE  185.859 

VL  26.937  GAL  -7.90  AZL  88.63  MCA  82.70  SMA  124.15  ECC  .23411  INC  1.3669  VJ  30.125 
VP  37.157  GAP  -11.43  A7P  89.83  TAL  208.05  TAP  290.75  RCA  95.08  APO  153.21  V2  34.974 
7AL  139.26  7AP  18.26  ETS  307.87  7AE  J 47, 37  ETE  15.82  7AC  128. 4J  ETC  150-26  ClP  '10.35 


RAL  6.89 
INJ  LAT 
-27.03 
13.16 
-28.33 
14.34 
-31 .81 
17.47 

0AU  .1961 
FAU  .04062 
BSP  1871 
FSP  -292 


RAO  6568.2  VEL  12.257  PTH  2.21  VHP  7.998 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


238.25 
232.49 
238.01 
2 31  .90 
237.18 
230.16 


MID-COURSE  EXECUTION  ACCURACY 
SGT  659.1  SGR  455.0  SG3  115.6 
RRT  .3302  RRF  -.4182  RTF  -.6461 
SG0  800.8  R23  -.0701  R13  -.6779 
SGI  686.6  SG2  412.2  THA  20.53 


OPA  27.89  RAP  34.78  ECC  1.4751 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


J 18  53 

16  28  44 

2 40  45 

17  40  50 

3 56  32 

J8  34  24 


0R8IT  DETERMINATION  ACCURACY 


ST 

242- 

.6 

SR 

371  .1 

SS 

81 .1 

CRT 

.8192 

CRS 

-.5325 

CST 

-.8604 

LSA 

429, 

.8 

MSA 

132.2 

SSA 

30.3 

ELI 

426, 

.5 

El2 

121  .1 

ALF 

59.06 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  TIME  72.00 


ARRIVAL  DATE  MAY  2 1969 


HELIOCENTRIC  CONIC 

RL  147.90  LAL  .00  LOL  150.18  VL  27.111 

RP  108.40  LAP  1.18  LOP  236.07  VP  37.270 

RC  53.536  GL  6.05  GP  16.13  7Al  140.86 

PLANE TOCENTRIC  CCNIC 

C3  27.651  VHL  5.258  OLA  9.10  RAL  5.79 


CISTANCE  192.624 

GAL  -7.86  AZL  88.82  MCA  85.89  SMA  125.24  ECC  .22548  INC  1.1834  VI  30.125 

GAP  -10.52  A 7P  89.92  TAL  209.50  TAP  295.39  RCA  97.00  APO  153.48  V2  34.961 

ZAP  20.60  ETS  312.64  7AE  146.54  ETE  17.83  ZAC  128.31  ETC  149.25  ClP  -12.99 

RAO  6568.1  VEL  12.208  PTH  2.19  VHP  7.517  OPA  29.02  RAP  34.90  ECC  1.4551 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

1 INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

40  58 

2579.52 

-26.43 

65.96 

235.77 

100.56 

1 23 

58 

1979.5 

• -24 . 70 

57.71 

90.00 

14 

56  58 

4651  .40 

14.06 

197.72 

230.78 

65.17 

16  14 

29 

4051  .4 

10.60 

190.76 

100.00 

2 

6 46 

2302.83 

-27.68 

45.33 

235.49 

101 .75 

2 45 

8 

1702.8 

-25.78 

37.04 

100.00 

16 

13  52 

4403.32 

15.22 

178.91 

230.21 

63.96 

17  27 

15 

3803.3 

11.6  0 

172.00 

110.00 

3 

25  8 

2057.60 

-31  .05 

25.79 

234.57 

105.07 

3 59 

25 

1457.6 

-28. 67 

17.39 

110.00 

17 

11  59 

4221 .32 

18.28 

163.42 

228.53 

60.60 

18  22 

20 

3621  .3 

14.23 

156.66 

hfferentjal 

CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1921 

TRA 

-.3012 

TC3  .5178 

BAU  .2049 

SGT 

671.4  SGR 

469.6  SG3 

130.1 

ST 

232.4 

SR  365.2 

SS 

107.4 

RDE  -.3296 

RRA 

.1987 

RC3  .1982  FAU  .04449 

RRT 

.3672  RRF 

-.4690  RTF  - 

.6555 

CRT 

.8096 

CRS  -.6373 

CST 

-.9205 

FOE  -.1155 

FRA 

-.2957 

FC3-1 .3929  BSP  1949 

SGB 

819.3  R23 

-.0827  R13  - 

.6951 

LSA 

423.8 

MSA  135.3 

SSA 

32-2 

BDE  .3815 

BRA 

.3609 

0C3  .5544 

FSP  -336 

SGI 

706.4  SG2 

415.2  THA 

22.58 

ELI 

4J6.0 

EL2  119.8 

ALF 

60.00 

LAUNCH  DATE  FEB  19  1969 

HELIOCENTRIC  CONIC 
RL  147.90  LAL  .00  LOL  1 50 . 1 8 

RP  108.43  LAP  1.00  LOP  239.26 

RC  55.282  GL  5.25  GP  17.24 

PLANE TOCENTRIC  CONIC 
C3  26.645  VHL  5.162  CLA  7.80 


flight  time  7a. oo 
DISTANCE  199.372 

VL  27.265  GAL  -7.84  AZL  89.00  HCA  89. D8  SMA  126.24 
VP  37.370  GAP  -9.66  A7P  89.98  TAl  210.90  TAP  299.98 
7Al  142.36  ZAP  23.19  ETS  316.55  7AE  145.89  ETE  20.03 


ARRIVAL  cate  MAY  4 1969 


ECC  .21793  INC  1 .0015  V]  30.125 
RCA  98.73  APO  153.75  V2  34.948 
ZAC  128.02  EfC  148.26  CLP  -15,76 


.1  VEL  12.166  PTH  2.18  VHP  7.068  CPA  30.20  RAP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

0 

47  18 

2528.34 

-25.74 

62.37 

233.55 

102.23 

1 29 

26 

1928.3 

90.00 

14 

42  47 

4684 .14 

14.99 

199.68 

229.32 

65.69 

16  0 

51 

4084 . 1 

too  .00 

2 

12  24 

2253.88 

-26.96 

41  .87 

233.24 

103.43 

2 49 

58 

1653.9 

100.00 

16 

0 22 

4433.84 

16.12 

180.73 

228.77 

64.48 

17  14 

16 

3833.8 

1 10.00 

3 

29  13 

2013.48 

-30.22 

22.61 

232.24 

106.79 

4 2 

46 

I4J3.5 

110.00 

17 

0 3 

4247.00 

19.13 

364.93 

22 7.15 

61  .12 

18  10 

50 

3647.0 

DIFFERENTIAL  CORRECTIONS 


-COURSE  EXECUTION  ACCURACY 


34 .84  ECC  J .4385 
2 LAT  INJ  2 LONG 
1928.3  -23.80  54.24 

4084.1  11.58  192.66 

1653.9  -24.84  33.73 

3833.8  12.56  373.76 

1413.5  -27.63  14.38 

3647.0  15.13  158.10 

OR0IT  DETERMINATION  ACCURACY 


TDE  - 

.1769 

TRA 

-.2849 

TC3 

,5513 

BAU 

.2141 

SGT 

681.5 

SGR 

487.5 

SG3 

146.6 

ST 

219.1 

SR 

356.6 

SS 

138.3 

RDE  - 

.3150 

RRA 

.2081 

RC3 

.2394 

FAU 

.04885 

RRT 

.4060 

RRF 

-.5231 

RTF 

-.6654 

CRT 

.7943 

CRS 

-.6981 

CST 

-.9498 

FOE  - 

.1678 

FRA 

-.3549 

FC3-; 

1 .5873 

BSP 

2056 

SGB 

837.9 

R23 

-.0949 

R13 

-.7144 

LSA 

416.9 

MSA 

139.3 

SSA 

33.8 

BOE 

.3612 

BRA 

.3529 

BC3 

.6011 

FSP 

-387 

SGI 

726.1 

SC2 

418.2 

THA 

24.98 

ELI 

401  .5 

£L2 

118.2 

AlF 

6 1 .27 

LAUNCH  DATE  FEB  19  1969 

FLIGHT  TIME  76.00 

ARRIVAL  CATE 

MAY 

6 1969 

HELIOCENTRIC  CONIC 
RL  147.90  LAL  .00 

LOL  150.18 

VL  27.401 

DISTANCE  206.101 

GAL  -7.02  AZL  89.18  HCA  92.26 

SMA 

127.14 

ECC  .21135 

INC  .8201 

VI 

30.125 

RP  100.47 

LAP  .82 

LOP  242.44 

VP  37.450 

CAP  -8.84 

AfcP  90.03 

TAl  212.25 

TAP 

304.51 

RCA  100.27 

APO  154.02 

V2 

34.936 

RC  57.109 

GL  4.39 

GP  18.46 

ZAL  143.75 

ZAP  26.01 

ETS  319.83 

ZAC  145.42 

EJE 

22.49 

ZAC  127.55 

ETC  147.30 

CLP 

-18.66 

PLANE TOCENTRIC  CONIC 
C3  25.809  VHL  5.080 

OLA  6.49 

RAL  3.95 

RAO  6568.0 

VEL  12.132 

PTH  2.17 

VHP 

6.652 

OPA  33  .43 

RAP  34.59 

ECC 

J .4247 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

I TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ 

2 LONG 

90.00 

0 53  59 

2470,01 

-24.98 

50.94 

231 .60 

103.79 

1 

35  18 

1078.8 

-22.84 

50.92 

90.00 

14  29  15 

4717.89 

15.92 

201 .72 

228.10 

66.27 

15 

47  53 

4117.9 

12.58 

194 .63 

1 00.00 

2 18  25 

2206.49 

-26.17 

38.57 

231  .26 

104.99 

2 

55  12 

1606.5 

-23.85 

30 .54 

1 00.00 

15  47  30 

4465.44 

17.04 

182.63 

227.50 

65.06 

17 

1 56 

3065.4 

13.54 

175.59 

110.00 

3 33  44 

1970.80 

-29.35 

19.60 

230.18 

108.37 

4 

6 35 

1370.8 

-26.56 

11.53 

110.00 

16  48  41 

4273.90 

20.01 

166.52 

226.01 

61.69 

17 

59  55 

3673.9 

16.07 

159.62 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1630  TRA  -.2728  TCJ  .5759  BAU  .2218 

ROE  -.2990  RRA  .2187  RC3  .2859  FAU  .05362 

FOE  -.2284  FRA  -.4182  FC3-1.7988  BSP  2123 

BCE  .3405  BRA  .3496  BC3  .6429  FSP  -443 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  687.0  SGR  509.7  SG3  164.7 
RRT  .4429  RRF  -.5786  ^TF  -.6683 
SGB  855.4  R23  -.1105  R13  -.7306 
SGI  744.2  SG2  421.8  THA  27.81 


ORBIT  DETERMINATION  ACCURACY 
ST  206.7  SR  345.4  SS  172.1 

CRT  .7733  CRS  -.7326  CST  -.9633 

LSA  411.7  MSA  144  .6  SSA  35.0 

ELI  385.0  EL2  117.6  ALF  62.37 


1807 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


AUNCH  CATE  1 

FEB  19  1969 

FLIGHT  TIME 

78.00 

ARRIVAL 

. CATE 

MAY 

8 1969 

HELIOCENTRIC  CCNIC 

DISTANCE  212.606 

RL  147.90 

LAL  .00 

La  150.18 

VL  £7 . 5££ 

GAL  -7.80  A7L  89.36 

HCA  95.45 

SMA  127 

.95 

ECC 

.20564 

INC 

.6381 

VI 

30.125 

RP  100.51 

LAP  .64 

LOP  £45.62 

VP  37.535 

GAP  -0.06  A7P  90.06 

TAL  213.52 

TAP  300 

t .96 

RCA 

101 .64 

A PC 

154.27 

V£ 

34.923 

RC  59.010 

GL  3.47 

GP  19.80 

7Al  145.01 

7AP  £9.05  ETS  3££.63 

7AE  145.09 

ETE  25 

.26 

7AC 

126.06 

ETC 

146.41 

CLP 

-21 .71 

planetocentric  CCNIC 

C3  £5.114 

VHL  5.011 

CLA  5.10 

RAL  3.££ 

RAO  6560 

.0  VEL  12.10 3 

PTH  2.17 

VHP  6. 

267 

OPA 

32.71 

RAP 

34 . 1 1 

ECC 

1 .4j  33 

LNCH  A7MTH 

LNCM  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

i £ LAT 

INJ 

£ LONG 

90.00 

I 1 4 

£430. 0£ 

'£4.16 

55,66 

229.89 

105.23 

1 4 J 

35 

1030.0 

- 

21  .04 

47.76 

90.00 

14  16  £4 

475£ .40 

36.06 

£03. 0£ 

227.13 

66.91 

15  35 

36 

4152.4 

13,59 

196.67 

1 00.00 

£ £4  51 

£160,50 

-£5 . 3£ 

35. 4£ 

££9.53 

106.45 

3 0 

5£ 

1560.6 

- 

££.0£ 

27.52 

100.00 

15  35  18 

4497.07 

17.96 

104.60 

££6.62 

65.70 

16  50 

16 

3097.9 

14.53 

177.49 

11 0.00 

3 38  42 

1929. 47 

-£0.43 

16.74 

228.39 

109.84 

4 10 

51 

1329.5 

- 

£5.46 

8.82 

110.00 

16  37  57 

4301 .74 

£0.90 

160.19 

225.10 

62.31 

17  49 

38 

3701  .7 

17.03 

161  .21 

DIFFERENTIAL  CORRECTIONS 

mto- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1493 

TRA  -.2634 

TC3  . 59£4 

8AU  .££91 

SCT 

607.0  SCR  ! 

537.1  SG3  104.6 

ST 

194.1 

SR 

331  .1 

SS 

£09.0 

ROE  -.2610 

RRA  .2308 

RC3  .3385 

FAU  .05006 

RRT 

.4760  RRF  - 

.6343  RTF  - 

.6670 

CRT 

.74  30 

CRS 

-.7514 

CST 

-.9682 

FOE  -.£994 

FRA  -.4065 

FC3-£ .0290 

BSP  £109 

SGB 

072.7  R23  - 

.1267  RJ  3 - 

.74  72 

LSA 

408.7 

MSA 

150.6 

SSA 

35.8 

BOE  . 31 0£ 

BRA  . 350£ 

BC3  .68£2 

F$P  -505 

SGI 

761.3  SG£  426.5  THA  31 .17 

ELI 

365.4 

El£ 

317.6 

alf 

63.40 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  TIME  60.00 


ARRIVAL  CATE  MA V W 1969 


HELIOCENTRIC  CONIC 


DISTANCE  £19.491 


RL  147.90 

LAL 

.00 

La  150.18 

VL  £7.627 

GAL  -7.79 

A7L  89.55 

HCA  90.63 

SMA 

120.60 

ECC 

.20070 

INC 

.4541 

VI 

30.125 

RP  108.55 

LAP 

.45 

LOP  240.00 

VP  37.602 

GAP  -7.31 

A7P  90.07 

TAL  214.69 

TAP 

313.31 

RCA 

102.85 

APO 

154.50 

V£ 

34.91 1 

RC  60.976 

GL 

2.51 

GP  21 .26 

£AL  146.14 

£AP  32.32 

ETS  325.08 

7AE  144.80 

ETE 

28.36 

7AC 

125.95 

ETC 

145.60 

CLP 

-24.93 

PLANETOCENTRIC  CONIC 

C3  £4.534 

VHL 

4.953 

DLA  3.80 

RAl  2.63 

RAO  6560.0 

VEL  12.079 

PTH  2.16 

VHP 

5.914 

OPA 

34.05 

RAP 

33.37 

ECC 

1 .4038 

LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASO 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

6 32 

2304.22 

-23.29 

52.52 

£28.43 

106.50 

1 

40  17 

1704  .2 

£0.80 

44 . 74 

90.00 

14 

4 13 

4707.49 

17.70 

205.98 

£26.30 

67.59 

15 

24  1 

4107.5 

14.59 

198.76 

100.00 

£ 

31  42 

£116.00 

£4.43 

32.41 

220.05 

107.79 

3 

6 50 

1516.0 

■21 .76 

£4.63 

100.00 

15 

23  45 

4530.95 

10.87 

186.63 

225.89 

66.30 

16 

39  16 

3931  .0 

15.52 

I 79 .44 

110.00 

3 

44  6 

1889.30 

-27.47 

14.01 

226.65 

111  .19 

4 

15  36 

1209,4 

£4.34 

6. £4 

11 0.00 

16 

27  50 

4330.34 

£1.79 

169.93 

224.42 

62.99 

17 

40  0 

3730.3 

18.00 

162.86 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOC 

-.1365 

TRA  -.2575 

TC3  .5995 

BAU 

.2359 

SGT 

603.2 

SCR 

57i.r$C3  206.3 

ST 

102.4  SR 

313.4 

SS 

248.6 

ROE 

-.2606 

RRA 

.2442 

RC3  ,3976 

FAU 

.06453 

RRT 

.5048 

RRF 

-.6084  RTF  -.6601 

CRT 

.7032  CRS 

-.7584 

CST 

- .9669 

FOE 

-.3013 

FRA  -.5501 

FC3-2.2770 

BSP 

££51 

SGB 

890.4 

R23 

-.1422  R13  -.7647 

LSA 

409.2  MSA 

156.7 

SSA 

36.2 

BOE 

.2942 

BRA 

.3549 

8C3  .7193 

FSP 

-572 

SGI 

770.2 

SG2 

432.0  THA  35.18 

ELI 

342.6  El2 

110.6 

alf 

64  .4  7 

LAUNCH 

CATE 

FEB  19  1969 

flight 

TIME 

82.00 

ARRIVAL 

CATE 

may 

J £ 1969 

HELIOCENTRIC  CONIC 


DISTANCE  £26.147 


RL  147.90 

LAl 

.00 

La  3 50.1  0 

VL  £7.719 

GAL  '7.77 

A7L  09.73 

HCA  101.60 

SMA 

129.31 

ECC  .19643 

INC  .£673 

VI 

30. 1 £5 

RP  100.50 

LAP 

.26 

LOP  £51  .90 

VP  37.658 

GAP  -6.60 

A7P  90.0 5 

TAL  215.75 

TAP 

317.56 

RCA  103.91 

APO  3 54  . 71 

V£ 

34 .900 

RC  63.000  GL  1.50 

PLANETOCENTRIC  CONIC 

GP  £2.06 

7Al  147.13 

7AP  35.81 

ETS  327.29 

7AE  144.77 

ETE 

31  ,92 

7AC  124.HO 

ETC  144.90 

CLP 

-20.34 

C3  £4.040 

VHL 

4 

.90  4 

CLA  £.58 

RAl  £.38 

RAC  6560.0 

VEL  12.059 

PTH  2.16 

VHP 

5.592 

CPA  35.42 

RAP  32.35 

ECC 

1.3958 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

£ LONG 

90.00 

1 

16 

£7 

£338.79 

-22,30 

49.51 

£27.21 

107.02 

1 

55  26 

1738.0 

-19.73 

41  .03 

90.00 

13 

52 

43 

4023,11 

18.69 

208.20 

£25.06 

60.33 

15 

13  4 

4223.1 

15.59 

200 . 90 

100.00 

£ 

30 

59 

£072.55 

-23. 49 

29.52 

226,81 

109.04 

3 

13  32 

1472.6 

-£0.68 

£1  .86 

100.00 

15 

12 

50 

4564 .58 

19.70 

180.72 

£25.39 

67.12 

16 

£8  54 

3964.6 

16.51 

101  .45 

110.00 

3 

49 

59 

1050.33 

-26.40 

11.41 

225.56 

112.45 

4 

20  50 

1250.3 

-23.20 

3.70 

110.00 


16  18  19  4359.57 


££.69 


171  .73 


££3.96 


63. 7£  17  30  59 


3759,6 


10.97 


164.57 


differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

-.1235  TRA 

-.2541 

TC3 

. 5982 

BAU 

.£435 

SGT 

673.3 

SGR  6J3.2 

SG3 

230.1 

ST 

170.6 

SR 

£91  .5 

SS 

£92.4 

RCE 

-.2367  RRA 

.2594 

RC3 

.4644 

FAU  .07069 

RRT 

.5256 

RRF  -.7396 

RTF 

-.6409 

CRT 

.6446 

CRS 

-.7530 

CST 

-.9594 

foe 

-.4773  FRA 

-.6343 

FC3-2.5448 

BSP 

£346 

SGB 

910.7 

R23  -.1523 

R13 

-.7057 

LSA 

414.7 

MSA 

162.1 

SSA 

36.3 

BCE 

.2670  BRA 

.3631 

BC3 

.7573 

FSP 

-650 

SGI 

796.9 

SG2  440.7 

THA 

39.95 

ELI 

315.5 

El£ 

120.5 

AlF 

65.54 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  TIME  84.00 


ARRIVAL  CATE  MAY  14  1969 


HELIOCENTRIC  CONIC 


DISTANCE  232.776 


RL  147.90 

LAL 

.00 

La  150.18 

VL  27 . 798 

GAL  -7.76 

A7L  89.92 

HCA  104.98 

SMA 

129-07 

ECC  .19274 

INC 

.0753 

Vi 

30.125 

RP  108.62 

LAP 

.07 

LOP  255.16 

VP  37.706 

GAP  -5.93 

A7P  90.02 

TAl  216.70 

TAP 

321 .60 

RCA  104.04 

APO 

154 .90 

V2 

34  .009 

RC  65.076 

GL 

.43 

GP  24.60 

7AL  147.96 

ZAP  39.52 

ETS  329.36 

7AE  144.69 

ETE 

35.93 

7AC  123.41 

ETC 

144.34 

CLP 

-31 .96 

planetocentric  conic 

C3  23.639 

VHL 

4.062 

OLA  1.20 

RAl  1 .86 

RAO  6568.0 

VEL  12.042 

PTH  2.15 

VHP 

5. .302 

CPA  36.04 

RAP 

31  .01 

ECC 

I .3090 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

£4  50 

£294 .28 

-21 .42 

46.59 

£26.21 

108.98 

2 

3 4 

1694.3 

10.63 

39.03 

90.00 

13 

41  46 

4059.22 

19.58 

210.47 

£25.55 

69.13 

15 

2 46 

4259. £ 

16.57 

203.09 

100.00 

2 

46  46 

2029.99 

-£2.52 

26,74 

£25.79 

110.20 

3 

20  36 

1430.0 

19.56 

19.19 

100.00 

15 

2 31 

4598.74 

20.67 

190.86 

£25 .09 

67.91 

16 

19  10 

3998 . 7 

17.49 

183.51 

110.00 

3 

56  22 

1812.12 

-25.46 

8.90 

£24.49 

113.62 

4 

26  34 

1212.1 

- 

£2.05 

J • 4 1 

110.00 

16 

9 24 

4389.38 

£3.57 

173.59 

223.71 

64.50 

17 

22  34 

3709.4 

19.94 

166.33 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1142 

TRA 

-.2566  TC3 

.5021 

BAU 

.2505 

SGT 

655  *7 

SGR  663.6 

SG3  254.9 

ST 

163.2 

SR 

£66.0 

SS 

337.6 

ROE 

-.2096 

RRA 

.2755  RC3 

.5303 

FAU 

.07705 

RRT 

.5315 

RRF  -.7055 

RTF  -.6244 

CRT 

.5604 

CRS 

-.7359 

CST 

-.9475 

FOE 

-.5030 

FRA 

-.7009  FC3-2.022O 

BSP 

2412 

SG8 

932.9 

R23  -.1507 

R13  -.0071 

LSA 

427.3 

MSA 

165.6 

SSA 

36.0 

BOE 

.2387 

BRA 

.3765  BC3 

,7928  FSP 

-730 

SGI 

016.4 

SG2  451.5 

THA  45.65 

ELI 

206.0 

EL£ 

1 £4 .9 

alf 

65.89 

1808 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


LAUNCH  CATE  FEB  19  1969 


heliocentric  CONIC 


RL 

147.90 

LAL 

.00 

La 

150.18 

VL 

27.866 

gal 

RP 

108.65 

LAP 

-.11 

LOP 

258.33 

VP 

37.746 

GAP 

RC 

67. 198 

GL 

-.69 

GP 

26.47 

7AL 

148.64 

7AP 

PLANETOCENTRIC  i 

CONIC 

C3 

23.293 

VHL 

4 .826 

CLA 

-.02 

RAL 

1 .68 

RAD 

flight  time  86.00 

CISTANCE  239.376 
-7.74  A7L  90.12  HCA  JO* 

-5.28  A7P  89.96  TAL  ZH 

43.44  ETS  331.38  7AE  144.59  ETE 


LNCH  TIME 

1 33  44 

13  31  25 

2 55  4 

14  52  46 

4 3 J 7 

16  1 2 
DIFFERENTIAL  CORRECTIONS 
TOE  '.1077  TRA  -.2641  TC3  .5520 
-.1783  RRA  .2924  RC3  .6198 
-.7026  FRA  -.7806  FC3-3.1060 
.2084  6RA  .3940  0C3  .8299 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


ROE 
FOE 
60  E 


L-I  TIME 

2250.38 

4895.92 

1988.03 

4633.50 

1774 .49 

4419.80 


INJ  LAT 
-20.42 
20.46 
-21 .51 
21  .54 
-24.41 
24.45 

BAU  . -2584 
FAU  .08357 
BSP  2493 
FSP  -813 


INJ  long 
43.76 
212.81 
24.03 
193.08 
6.48 
175.52 


INJ  RT  ASC 

225.43 

225.44 
224.99 
225 .00 
223.65 
223.67 


INJ  A7MTH 
110.05 
69.98 
111 .28 
68.76 
114.70 
65.33 


arrival 

CATE 

MAY 

16 

1969 

SMA 

130 

.35 

ECC 

. J 8957 

INC 

.1201 

Vl 

30, 

,125 

TAP 

325 

.68 

RCA 

105.64 

APO 

1 55 .06 

V2 

34  , 

,878 

ete 

40 

.44 

7AC 

121 .77 

ETC 

343.95 

CLP 

-35 .80 

VHP 

5. 

04  5 

CPA 

38.28 

RAP 

29.33 

ECC 

1 .3833 

INJ  TIME 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2 

11 

15 

1650.4 

- 

17.51 

36. 

. 30 

14 

53 

a 

4295 .9 

17.55 

205 

.35 

3 

28 

12 

1388.0 

- 

18.42 

16 

.59 

16 

9 

59 

4033.5 

18.46 

185 

.63 

4 

32 

52 

11 74  .5 

- 

20.88 

359 

.12 

17 

14 

42 

3819.8 

2 0.92 

168 

. 1 5 

LAUNCH  CATE  FEB  19  1969 


heliocentric  COIIC 


MIC-COURSE  EXECUTION  ACCURACY" 

SGT  631.3  SGR  723.3  SG3  280.5 
RRT  .5190  RRF  -.8254  RTF  -.5855 
SGB  960.1  R23  -.1546  R13  -.8314 
SGI  840.2  SG2  464.6  THA  52.37 

FLIGHT  TIME  88.00 

OISTANCE  245.946 


ORBIT  DETERMINATION  ACCURACY 


RL  147.90 

LAL 

.00 

La  150.18 

VL  27.922 

GAL  -7.72 

A7L  90.32  MCA  111  .33 

SMA 

130.76 

RP  108.68 

LAP 

-.30 

LOP  261 .50 

VP  37.778 

GAP  -4.66 

A7P  89.88 

TAl  218.22 

TAP 

329.55 

RC  69.360  CL  -1.87 

PLANETOCENTRIC  CONIC 

GP  28.47 

7AL  149.16 

ZAP  47.57 

ETS  333.40 

7AE  144.42 

ETE 

45.47 

C3  23.000 

VHL 

4.796 

OLA  -1.33 

RAL  1.63 

RAD  6567.9 

V£L  12.016 

PTH  2.14 

VHP 

4.820 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

J 

43  15 

2206.73 

-19.38 

40.96 

224.86 

11 1 .06 

2 

20  2 

90.00 

13 

21  31 

4933.40 

21  .31 

215.23 

225.54 

70.90 

14 

43  45 

100.00 

3 

3 59 

1946.34 

-20.45 

21  .38 

224.40 

112.29 

3 

36  25 

100.00 

14 

43  29 

4669.02 

22.40 

195.37 

225.12 

69.67 

16 

1 18 

110.00 

4 

10  48 

1737.17 

-23.33 

4.J2 

223.02 

115.72 

4 

39  45 

110.00 

15 

53  9 

4450.96 

25.32 

177.52 

223.82 

66.23 

17 

7 20 

ST 

159.6 

SR 

236.6 

SS 

385.2 

CRT 

.4654 

CRS 

-.6982 

CST 

-.9317 

LSA 

448.1 

MSA 

166.8 

SSA 

35.5 

ELI 

253.0 

El2 

132.1 

ALF 

65.49 

ARRIVAL 

CATE 

MAY 

18  1969 

ECC 

.18684 

INC 

.324  3 

Vl 

30.125 

RCA 

106.32 

APO  ■ 

155.19 

V2 

34  .867 

7AC 

119.89 

ETC 

3 4 3.76 

CLP 

-39.87 

CPA 

39.73 

RAP 

27.28 

ECC 

1 .3785 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1606.7 

- 

36.34 

33.62 

4333.4 

38.51 

207.67 

1346.3 

- 

37.25 

14  .05 

4069.0 
1137.2 
3851  .0 


19.43 
-19.68 
21  .89 


187.83 

356.89 

170.05 


DIFFERENTIAL  corrections 
TOE  -.1039  TRA  -.2756  TC3  .5089  BAU  .2686 

ROE  -.1417  RRA  .3105  RC3  .7099  FAU  .09016 

FOE  -.8354  FRA  -.8493  FC3-3.3938  BSP  2622 

BOE  .1757  BRA  .4152  BC3  .8734  FSP  -904 

LAUNCH  CATE  FEB  19  1969 


HELIOCENTRIC  CONIC 
RL  147.90  LAL 
RP  108.72  LAP 


.00  La  150.18  Vl 
.49  LOP  264 .67  VP 


27,969  GAt 
37.804  GAP 


RC  7] .560  CL  -3.12  CP 

PLANE  TOC ENTRIC  CONIC 
C3  22.752  VHL  4.770  OLA 
LNCH  TIME  L-I 
1 53  27 


30.59  7Al  149.51  7AP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  601.8  SGR  793.7  SG3  307.0 
RRT  .4039  RRF  -.8596  RTF  -.5288 
SGB  996.0  R23  -.1358  R13  -.8586 
SGI  873.6  SG2  478.4  THA  60.04 

flight  time  90.00 
DISTANCE  252.485 

-7.69  A7l  90.54  HCA  114.49  SMA  1 
-4.07  A7P  89.78  TAl  218.79  TAP  3 
51 .88  ETS  335.50  7AE  144.10  ETE 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
no. oo 


32  2 
13  34 
34  37 
18  58 


15  45  42 


-2.66 
TIME 
2162.95 
4971  .90 
1904.56 
4705.53 
1699.82 
4483.02 


VEL  12.005  PTH  2.14 
INJ  RT  ASC  INJ  A7MTH 


DIFFERENTIAL  CORRECTIONS 


RAL  1.72  RAC  6567. 

INJ  LAT  INJ  LONG 

-18.28  38.24  224.48  112.01 

22.15  217.74  225.83  71.89 

-19.35  18.77  224.01  113.24 

23.24  197.75  225.43  70.66 

-22.21  J .81  222.59  116.68 

26.18  179.61  224.18  67.20 

MID-COURSE  EXECUTION  ACCURACY 


VHP  4.629 
INJ  TIME 

2 29  30 
14  34  54 

3 45 


18 

1 5 53  2 

4 47  1 7 
0 


17 


25 


ST 

159 

.3 

SR 

203.7 

SS 

436.5 

CRT 

.31 

79 

CRS 

-.6236 

CST 

- .91 35 

LSA 

478 

.3 

MSA 

165.5 

SSA 

34  .8 

ELI 

215 

. 7 

El2 

M2.6 

alf 

63.98 

ARR 1 VAL 

CATE 

MAY 

20  1969 

ECC 

.18450 

INC 

.5372 

Vl 

30.125 

RCA 

106. 

9 J 

APO 

155 .28 

V2 

34 .858 

7AC 

117. 

78 

ETC 

M3.78 

CLP 

-44.J9 

CPA 

41  . 

17 

RAP 

24  .85 

ECC 

1 . 3744 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1563  . 

0 

- 

35.14 

30.97 

4371  . 

9 

19.47 

210.09 

1304  . 

6 

- 

3 6.04 

3 I .54 

4105. 

5 

20.39 

1 90 . 1 1 

1099. 

8 

- 

18.45 

354 .69 

3883. 

0 

22.86 

17?.  03 

ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1066 

TRA 

-.2943 

TC3 

.4462 

BAU 

.2802 

SGT 

568.2  SGR 

872.2 

SG3 

332.0 

ST 

166.8 

SR 

170.5 

SS 

487.7 

ROE 

-.1005 

RRA 

.3276 

RC3 

.8058 

FAU 

.09629 

RRT 

.4102  RRF 

-.8873 

RTF 

-.4366 

CRT 

.1  126 

CRS 

- .4825 

CST 

- .9002 

FOE 

-.9742 

FRA 

-.9041 

FC3- 

■3.6639 

BSP 

2 752 

SGB 

1040.9  R23 

-.1053 

R13 

-.8846 

LSA 

53  7.0 

MSA 

162.1 

S5A 

33.9 

BOE 

.1465 

BRA 

.4404 

BC3 

.9211 

FSP 

-987 

SGI 

916.8  SG2 

493.0 

THA 

68.56 

ELI 

178.3 

El2 

158.7 

alf 

50 . 56 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  time  92.00 


ARRIVAL  CATE  may  2?  1969 


HELIOCENTRIC  CCNIC 


RL 

147 

.90 

LAL 

.00 

ta 

150, 

.18 

VL 

28. 

.007 

GAL 

RP 

108 

.74 

LAP 

-.67 

LOP 

267. 

.84 

VP 

37. 

.823 

GAP 

RC 

73. 

792 

CL 

-4.45 

GP 

32 

.81 

ZAL 

149.69 

ZAP 

DISTANCE  258.994 


-7.65 

AZL 

90. 

.76 

HCA 

117, 

.66 

SMA 

131 , 

.37 

ECC 

.38247 

INC 

.7610 

VJ 

30. 

125 

-3.51 

AZP 

89. 

.65 

TAL 

219 

.23 

TAP 

336 

.89 

RCA 

107, 

.40 

APO 

155.34 

V2 

34  . 

848 

56.35 

ETS 

337. 

.73 

ZAE 

143, 

.55 

ETE 

56 

.95 

ZAC 

115 

.46 

ETC 

144 .04 

CLP 

-48 

.76 

PLANE TOC ENTRIC  CONIC 


C3  22.544 

VHL 

4 .748 

OLA  -4.01 

RAL  1.95 

RAO  6567.9  VEL  11.997 

PTH  2.14 

VHP  4, 

.473 

DPA  42.57 

RAP 

22.05 

ECC 

J .3710 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

4 27 

2118.61 

-17.13 

35.49 

224.31 

112.90 

2 39 

46 

1 538.6 

3 3.88 

28.32 

90.00 

13 

2 50 

5011 .78 

22.97 

220.38 

226.33 

72.97 

14  26 

21 

44J1  .8 

20.42 

212.63 

1 00.00 

3 

23  55 

1862.27 

-18.19 

16.16 

223.83 

114.13 

3 54 

58 

1262.3 

14.70 

9.03 

100.00 

14 

26  3 

4743.35 

24.07 

200.25 

225.94 

71.72 

15  45 

6 

4143.3 

21 .35 

192.51 

110.00 

4 

27  51 

1662.11 

-21 .04 

359.51 

222.36 

117.59 

4 55 

33 

1062.1 

17.18 

352.51 

110.00 

15 

38  36 

4516.27 

27.04 

181.82 

224.75 

68.25 

16  53 

53 

3936.3 

23.85 

1 74 .11 

differential  corrections 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1155 

TRA 

-.3185 

TC3  .3660 

BAU  .2949 

SGT 

537.2  SGR 

958.9  SG3 

355.3 

ST  101.3 

SR 

M2. 9 

SS 

540.1 

ROE  '.0537 

RRA 

.3437  RC3  .9074 

FAU  .10181 

RRT 

.2879  RRF  - 

.9095  RTF  - 

.2996 

CRT  -.1976 

CRS 

-.2095 

CST 

.8941 

FOE' 1 .1191 

FRA 

-.9443 

FC3-3.9C97 

BSP  2928 

SGB 

1099.1  R23  - 

.0653  R13  - 

.9080 

LSA  565.0 

MSA 

157.2 

SSA 

32-9 

BOE  .1273 

BRA 

.4685 

BC3  .9784 

FSP  -1066 

SGI 

976.0  SG2 

505.5  THA 

77.41 

ELI  386.3 

El2 

136.3 

ALF 

I 60 . 30 

1809 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-G9 


LAUNCH  CATE  FEB  19  1969 


flight  time  94.00 


ARRIVAL  CATE  MA  v 24  3 969 


HELIOCENTRIC  CONIC 


CISTANCC  265.47 2 


RL  147.90 

LAL 

.00 

LOL  150.10 

VL  20.037 

GAL  -7.61 

A7L  91 .00 

HCA 

12O.03 

SMA 

131.50 

ECC  .16073 

INC  .9979 

VJ  30.125 

RP  106.77 

LAP 

-.06 

LOP  271 .01 

VP  37.037 

GAP  -2.97 

A7P  89.49 

TAL 

219.54 

TAP 

340 . 36 

RCA  107.00 

APO  155.37 

V2  34.039 

RC  76.053  Gl  -5.07 

PLANETOCENTRIC  CONIC 

GP  35.10 

7Al  149.69 

ZAP  60.93 

ETS  340.15 

7AE 

U2. 72  ET£ 

63.22 

ZAC  112.96 

ETC  144,55 

CLP  -53.57 

C3  22.374 

VHL 

4.730 

CLA  -5.40 

RAL  2.31 

RAO  6567.9 

VEL  11 .990 

PTH 

2.14 

VHP 

4.351 

CPA  43.91 

RAP  10.08 

ECC  1 .3682 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

16  24 

2073.19 

-15.91 

32.72 

224.35 

113.74 

2 

50  57 

1473.2 

-12.56 

25.64 

90.00 

12 

55  47 

5053.53 

23.77 

223.17 

227,03 

74.14 

14 

10  1 

4453.5 

21  .37 

215.33 

100.00 

3 

35  11 

1019.02 

-16.97 

13.53 

223.04 

114.90 

4 

5 30 

1219.0 

-13.46 

6.50 

100.00 

14 

17  4J 

4702.94 

24.09 

202.91 

226,67 

72.09 

15 

37  24 

4102.9 

22.31 

195.06 

110.00 

4 

37  36 

1623.65 

-19.01 

357.20 

222-34 

110.45 

5 

4 39 

1023.7 

-15.05 

350.31 

110.00 

15 

31  46 

4551  .07 

27.90 

104.16 

225.52 

69.39 

16 

47  37 

3951 .1 

24.04 

1 76 . 32 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.1311 

TRA 

-.3471 

TC3 

.2606 

BAU 

.3137 

SGT 

517,0 

SGR 

1053.3 

SG3  376.1 

ST 

203.3 

SR 

133.9 

SS 

594  .0 

ROE 

-.0001 

RRA 

.3502 

RC3 

1 .0136 

FAU 

.10649 

RRT 

.1094 

RRF 

-.9272 

RTF  -.1103 

CRT 

-.5994 

CRS 

.2329 

CST 

-.0956 

FOE- 

1 .2694 

FRA 

-.9607 

FC3- 

-4.1205 

BSP 

3100 

see 

1173.7 

R23 

-.0229 

R13  -.9270 

LSA 

623.7 

MSA 

151  .7 

SSA 

31  .6 

BOE 

.1311 

BRA 

.4907 

8C3 

1 .0406 

FSP 

-1143 

SGI 

1055.3 

SG2 

513.7 

THA  05.96 

ELI 

223.0 

El2 

9 7.7 

alf 

152.83 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  TIME  96.00 


ARRIVAL  CATE  MAT  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  271.919 


RL  147.90 

LAL 

.00 

LOL  150.16 

VL  20.059 

GAL  -7.57 

AZL  91 .25 

HCA  123.99 

SMA 

131 .75 

ECC  .17922 

INC  1 .2509 

V] 

30. 125 

RP  100.00 

LAR 

-1  .04 

LOP  274.17 

VP  37.046 

GAP  -2.46 

AZP  09.30 

TAu  219.72 

TAP 

343.71 

RCA  100.13 

APO  155.36 

V2 

34  ,H31 

RC  70.340  GL  -7.40 

PLANETOCENTRIC  CONIC 

GP  37.43 

ZAL  149.50 

ZAP  65.57 

ETS  342.79 

ZAE  141.57 

ete 

69.66 

ZAC  110.33 

ETC  345.29 

CLP 

-50.61 

C3  22.243 

VHL 

4.716 

OLA  -6.05 

RAL  2.02 

RAO  6567.9 

VEL  11.904 

PTH  2.14 

VHP 

4.265 

OPA  45.16 

RAP  15.40 

ECC 

1 .3661 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

29  27 

2026.14 

-14.60 

29.09 

224.59 

114.54 

3 

3 13 

1426.1 

-11.16 

22.09 

90.00 

12 

44  47 

5097.73 

24.56 

226.17 

227.95 

75.45 

14 

9 44 

4497.7 

22.32 

210  22 

100.00 

3 

47  32 

1774 .20 

-15.66 

10.05 

224 .07 

115.79 

4 

17  6 

11 74 .3 

-12.07 

3.91 

100.00 

14 

9 23 

4024. 0* 

25.70 

205.76 

227.61 

74.19 

15 

29  40 

4224  .0 

23.20 

3 97.79 

110.00 

4 

40  10 

1 504 .do 

-15.50 

354.06 

222.52 

119.27 

5 

14  42 

904.0 

-14.46 

340 .00 

110.00 

15 

25  6 

4507.07 

20.75 

106.60 

226.53 

70.66 

16 

4J  34 

3907.9 

25.05 

170.71 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  accuracy 


TDE 

-.157* 

TRA 

-.3016 

TC3 

.1504 

BAU 

.3356 

SGT 

524.1 

SGR 

1149-4 

SG3 

391.7 

ST 

237.0 

SR 

155  .8 

SS 

64  7. 3 

ROE 

.0504 

RRA 

.3660 

RC3 

1 .1106 

FAU 

•30960 

RRT 

-.1230 

RRF 

-.9408 

RTF 

.1299 

CRT 

-.8759 

CRS 

.6337 

CST 

- . 9060 

Foe- 

1 .4126 

FRA 

-.9657 

FC3- 

-4.2609 

BSP 

3460 

SOB 

1263.2  R23 

.0157  R13 

-.9400 

LSA 

690.0 

MSA 

146.0 

SSA 

30.2 

BCE 

.1670 

BRA 

.1301 

6C3 

1 .1207 

FSP 

-1190 

SCI 

1151  .6 

SG2 

519.1 

THA 

94.03 

eli 

276.2 

El2 

64,5 

alf 

148.12 

LAUNCH  DATE  FEB  19  1969 


flight  time  90.00 


ARRIVAL  CATE  MAY  28  1969 


HELIOCENTRIC  CONIC 


DISTANCE  2 78.335 


RL  147.90 

LAL 

.00 

LOL  150.10 

VL  20.074 

GAL  -7,53 

AZL  91.52 

HCA  127.15 

SMA 

131 .06 

ECC  .17791 

INC 

1 .5235 

VI 

30 . 1 2 5 

RP  100.02 

LAP 

- 

3 .21 

LOP  277.34 

VP  37.050 

GAP  -3.96 

AZP  09.00 

TAL  219.79 

TAP 

346.94 

RCA  100.40 

APO 

155.31 

v2 

34 .024 

RC  00.651 

CL 

-< 

3.05 

GP  39.79 

ZAl  149.12 

ZAP  70.20 

ETS  345.69 

ZAE  U0.07 

ETC 

76.12 

ZAC  107.62 

ETC 

146.26 

CLP 

-63.05 

PLANETOCENTRIC  CONIC 



C3  22.156 

VHL 

4 

.707 

CLA  -0.36 

RAL  3.47 

RAD  6567.9 

VEL  11.901 

PTH  2.14 

VHP 

4.236 

OPA  46.31 

RAP 

1 I .66 

ECC 

1 .3646 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

2 

43 

50 

1976.80 

-13.10 

26.96 

225.06 

115.29 

3 

16  47 

1376.0 

-9.67 

20.04 

90.00 

12 

35 

36 

5145.18 

25.33 

229.43 

229.12 

76.91 

14 

1 22 

4545.2 

23.20 

221 .36 

100.00 

4 

I 

0 

1727.44 

-14.26 

0.00 

224.52 

J 16 .55 

4 

29  55 

1127.4 

•30.50 

1 .23 

100. 00, 

14 

1 

0 

4069.76 

26.50 

200.06 

220.00 

75.63 

15 

22  10 

4269.0 

24.26 

200.77 

110.00 

5 

0 

0 

1542.60 

-17.11 

352.47 

222.92 

120.05 

5 

25  51 

942.7 

-32.99 

345.70 

110.00 

15 

10 

29 

4627.29 

29.61 

109.43 

227,70 

72.00 

16 

35  36 

4027.3 

26.80 

101 .33 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  ' 

. 3 937 

TRA 

-.4190 

TC3 

.0157 

BAU 

.3620 

SGT 

567.0 

SGR 

1247.9 

SG3 

402.6 

ST 

202.0 

SR 

207.2 

SS 

700 . 8 

RCE 

.1230 

RRA 

.3737 

RC3 

1 .2220 

FAU 

.11145 

RRT 

-.3611 

RRF 

-.9515 

RTF 

.3716 

CRT 

-.9730 

CRS 

,0447 

CST 

-.9197 

FDE-1 

.5512 

FRA 

-.9414 

FC3- 

-4  .3549 

BSP 

3026 

SGB 

1370.7 

R23 

.0474 

R13 

-.9500 

LSA 

770.3 

MSA 

140.7 

SSA 

20.5 

BDE 

• 2299 

BRA 

.5614 

BC3 

1 .2221 

FSP 

-1245 

SGI 

1260.1 

SG2 

520.4 

THA 

1 01 .23 

Eli 

347.0 

El2 

30.7 

ALF 

143,93 

LAUNCH  CATE  FEB  1 9 1 969 


flight  time  100.00 


ARR rVAL  CATE  MAY  30  1969 


HELIOCENTRIC  conic 


OISTANCE  204.722 


RL 

147 

.90 

LAL 

.00 

La 

150, 

.10 

VL 

28.082 

gal 

-7, 

.45 

AZL 

91 

.52 

HCA 

130, 

.31 

SMA 

131 , 

.92 

ECC 

.17670 

INC 

1 . 0 1 

196 

vi 

30. 

125 

RP 

100 

.04 

LAP 

-1.39 

LOP 

200, 

.50 

VP 

37.050 

GAP 

-1 

.49 

AZP 

88 

,02 

TAL 

219 

.74 

TAP 

350 

.05 

RCA 

100 

.60 

APO 

155, 

.24 

V2 

34  . 

016 

RC 

82.' 

901 

GL 

-10.04 

GP 

42- 

.14 

ZAL 

140.52 

ZAP 

74, 

.76 

ETS 

34  0 

.04 

ZAE 

130, 

.23 

ETE 

02 

.43 

ZAC 

104 

.07 

ETC 

147, 

.44 

CLP 

-69 

.24 

PlANETOCENTRIC  conic 


C3  22.121 

VHL  4.703 

OLA  -9.96 

RAL  4.20 

RAO  6567.9 

VEL  11.979 

PTH  2.13 

VHP  4.205 

DPA  47.36 

RAP  7.7 2 

ECC  3 .3640 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 59  51 

1924 .35 

-11.63 

23.08 

225.77 

116.00 

3 31  55 

1324.4 

-0.0  A 

17.04 

90.00 

12  26  4 

5196.05 

26.00 

233.03 

230.54 

78.56 

13  52  41 

4596.0 

24  ,24 

224 .05 

100.00 

4 16  16 

1677.00 

-32.73 

5.19 

225.21 

117.28 

4 44  24 

1077.0 

-8.97 

35H  .42 

100.00 

13  52  2D 

4910.63 

27.20 

212.20 

230.25 

77.27 

15  14  19 

4310.6 

25.25 

204 .07 

110.00 

5 13  20 

1499.12 

-15.61 

349.99 

223.56 

120.00 

5 30  19 

099.1 

-13.41 

343,40 

no. oo 

15  11  46 

4670.07 

30.47 

192.47 

229.31 

73.70 

16  29  36 

4070.1 

27.93 

104 .19 

differential 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.2437 

TRA 

-.4593 

TC3  -.1365 

BAU 

.3910 

SGT 

653.7 

SGR  1340.6 

SG3 

406.3 

ST 

342.3  SR 

2 75.7 

SS 

750.9 

RCE 

.1936 

RRA 

.3715 

RC3  1.3152 

FAU 

.11121 

RRT 

-.5590 

RRF  -.9596 

RTF 

.5703 

CRT 

-.9923  CRS 

.9307 

CST 

-.9344 

FOE- 

1 .6720 

FRA 

-.0064 

FC3-4 . 3525 

BSP 

4216 

SGB 

1491.5 

R23  .0730 

R13 

-.9576 

LSA 

050.9  MSA 

1 36.4 

SSA 

26.6 

0DE 

.3112 

BRA 

.5907 

BC3  1.3222 

FSP 

-1263 

SCI 

1398.0 

SG2  519.0 

THA 

107.79 

ELI 

430.7  El2 

26.6 

ALF 

I4J .20 

1010 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  102.00  ARRIVAL  CATE  JUN  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  291.078 

RL  147.90  LAL  .00  LOt  150. IB  VL  28.08 5 GAL  -7.38  A7L  92.14  MCA  133.47  SMA  131.94  ECC  .17580  INC  2.1447  VI  30.125 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.846  GAP  -1.04  A7P  88.52  TAL  219.58  TAP  353.05  RCA  108.74  APO  155.13  V?  34.810 

RC  85.328  CL  -12.80  CP  44.47  7Al  147.68  7AP  79.17  ETS  352.26  7AE  136.08  ETE  88.47  7AC  102.15  ETC  148.79  ClP  -74.74 

planetocentric  CONIC 


C3  22.151 

VHL 

4.707 

OLA  -1 1 .68 

RAL  5.26 

RAO  6567.9 

VEL  11 .980 

PTH  2.14 

VHP 

4.232 

DPA  48.31 

RAP  3.67 

ECC  1 .3646 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

17  51 

1067.81 

-9.93 

20.61 

226.70 

116.66 

3 

40  59 

1267.0 

-6.27 

13.84 

90.00 

12 

15  53 

5254 ,06 

26.79 

237.07 

232.26 

80.47 

13 

43  27 

4654.1 

25.20 

228 . 76 

100.00 

4 

33  17 

1624.48 

-11 .04 

2.13 

226.19 

117.95 

5 

0 21 

1024.5 

-7.22 

355.43 

100.00 

13 

43  9 

4972.63 

20.03 

216.12 

232.01 

79.16 

15 

6 2 

437£  ,6 

26.25 

207.77 

110.00 

5 

28  8 

i452.68 

-13.97 

.347 . 30 

224.40 

121.52 

5 

52  21 

052.7 

-9.70 

340.89 

1 10.00 

15 

4 47 

47J7.19 

31  .32 

195.87 

231.16 

75.55 

16 

23  ?4 

4117.2 

29.02 

187.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERWINA TION  ACCURACV 


TOE 

-.3075 

TRA 

- .4992 

TC3 

-.2999 

BAU 

.4233 

SGT 

777.0 

SGR 

1428.7 

SG3 

404.0 

ST 

410.2 

SR 

357.4 

SS 

800.6 

ROE 

.2699 

RRA 

.3623 

RC3 

1 .3975 

FAU 

.10926 

RRT 

-.6964 

RRF 

-.9660 

RTF 

.7069 

CRT 

-.9934 

CRS 

.9672 

CST 

-.9478 

FDE- 

1 .7707 

FRA 

-.0104 

FC3- 

■4.2701 

BSP 

4675 

SGB 

1626,7 

R23 

.0926 

R13 

-.9627 

LSA 

961  .9 

MSA 

133.1 

SSA 

24 .4 

BDE 

.4091 

BRA 

.6160 

6C3 

1 .4294 

FSP 

-1267 

SGI 

1542.4 

SG2 

517.0 

THA 

113.57 

ELI 

549.2 

EL2 

31  .2 

AlF 

139.51 

LAUNCH  OATE  FEB  19  1 969  FLIGHT  TIME  104 .00  ARRIVAL  DATE  JUN  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  297.405 

RL  147.90  LAL  .00  La  150.18  VL  28.082  GAL  -7.3 0 A?L  92,51  HCA  136.62  SMA  131.92  ECC  .17495  INC  2.5055  VI  30.125 

RP  108.86  LAP  -1.7?  LOP  286.83  VP  37.839  GAP  -.60  A7P  88.18  TAL  219.31  TAP  355.94  RCA  108.84  APO  155.00  V2  34.804 

RC  87.691  GL  -14.95  GP  46.77  7AL  146.60  7AP  83.36  ETS  355.94  7A£  133.65  ETE  94.15  7AC  99.49  ETC  150-27  ClP  -80.28 

planetocentric  conic 

C3  22.2 69  VHL  4.719  DlA  -13,54  RAL  6.43  RAO  6567.9  VEL  11.985  PTH  2.14  VHP  4.299  DPA  49.19  RAP  359.58  ECC  1.3665 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

! TIME 

PO  CST  TIM 

INJ  2 L AT 

INJ  2 LONG 

90.00 

3 30  22 

1805.90 

-8.02 

17,06 

228.12 

117.25 

4 

8 28 

1205.9 

-4.30 

10.35 

90.00 

12  4 41 

5316.53 

27.43 

241.68 

234.33 

82.69 

13 

33  19 

4710.5 

26.  J4 

233.25 

100.00 

4 52  37 

1 566 . 36 

-9.17 

358.83 

227.50 

118.56 

5 

10  43 

966.4 

-5.28 

352.20 

100.00 

13  33  7 

5033.31 

28.73 

220.49 

234.13 

81.36 

14 

57  0 

4433.3 

27.23 

212.01 

110.00 

5 44  55 

1402.56 

-12.17 

344.62 

225,71 

122.19 

6 

8 17 

802.6 

-7.84 

338.23 

110.00 

14  57  19 

4769.07 

32.15 

199.76 

233.39 

77.70 

16 

16  40 

4169.9 

30.12 

191  .13 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TO E -.3867  TRA  -.5373  TC3  -.4721  BAU  .4566  SCT  913.6  SGR  1503.4  SG3  393.9  ST  5J3.2  SR  445.7  SS  845.8 

RDE  .3499  RRA  .3423  RC3  1.4594  FAU  .10523  RRT  -.7845  RRF  -.97 09  RTF  .7939  CRT  -.9917  CRS  .9837  CST  -.9590 

FDE-1.8602  FRA  -.7076  FC3-4.0909  BSP  5142  SG0  1769.7  R23  .1090  R13  -.9661  LSA  1076.9  MSA  131,4  SSA  21.9 

0OE  .5230  BRA  .6371  0C3  1 .5338  FSP  -1239  SGI  1693.4  SG2  514.0  THA  118.88  ELI  678.4  El2  43.2  AlF  139.06 


LAUNCH  DATE  FEB  19  1969  FLIGHT  TIME  106.00  ARRIVAL  CATE  JUN  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  303.703 

RL  147.90  LAL  .00  La  150.18  VL  28 .075  GAL  -7 ,22  A7L  92.91  HCA  1 39.78  SMA  131.86  ECC  .1  74  21  INC  2.9109  VI  30.123 

RP  108.90  LAP  -1.88  LOP  269.9 9 VP  37.829  GAP  -.19  A7P  87.78  TAL  218.95  TAP  358.72  RCA  308.89  APO  1 54.84  V2  34.799 

RC  90.065  GL  -17.35  GP  49.05  7Al  145.23  7AP  87.26  ETS  359.85  7AE  131.00  ETE  99.42  7AC  96.93  ETC  151.83  ClP  -85.82 

planetocentric  conic 


C3  22.505 

VHL  A 

.744 

CLA  -15.56 

RAL  7.00 

RAO  6567.9 

VEL  11.995 

PTH  2.14 

VHP 

4.4J0 

CPA  50.03 

RAP  355.40 

ECC  1 .3704 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 2 

8 

1736.85 

-5.84 

13.15 

229.87 

117.76 

4 

31  5 

1136,9 

-2.08 

6.49 

90.00 

11  51 

53 

5392.70 

27.96 

247.04 

236.80 

85.33 

13 

21  46 

4792.7 

27.02 

238 .50 

100.00 

5 14 

55 

1501 .99 

-7.06 

355.22 

229.21 

119.12 

5 

39  57 

902.0 

-3.32 

348 .65 

100.00 

3 3 21 

47 

5102.79 

29.33 

225.57 

236.65 

83.97 

14 

46  49 

4502.8 

28.19 

216.95 

110.00 

6 4 

8 

1347.00 

-10.17 

341 .64 

227.32 

1 22.81 

6 

26  36 

747.8 

-5.77 

335.31 

110.00 

14  49 

3 

4029.74 

32.93 

204.25 

236.07 

80.2  6 

16 

9 33 

4229.7 

31  .23 

195.44 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.4886  TRA  -.5699  TC3  -.6447  BAU  .4916  SGT  1110.4  SGR  1569.0  SG3  378.5  ST  628.1  SR  542.2  5S  890.1 

RDE  .4368  RRA  .3133  RC3  1.5014  FAU  .09972  RRT  -.8399  RRF  -.9749  RTF  .8404  CRT  -.9905  CRS  .9918  CST  -.9681 

F0E-J.9235  FRA  -.5914  FC3-3.8360  BSP  5667  SGB  1922.2  R23  .1220  R13  -.9688  LSA  1209.7  MSA  130.9  SSA  19.4 

BCE  .6554  BRA  .6504  BC3  1 .6340  FSP  -1200  SGI  1853.2  SG2  510.2  THA  1? 3.61  ELI  827.8  El2  56.5  AlF  139.24 

LAUNCH  CATE  FEB  19  1 969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  7 1969 


HELIOCENTRIC  CONIC  OISTANCE  309.972 

RL  147.90  LAL  .00  La  150.18  VL  28.063  gal  '7.12  A7L  93.37  HCA  142.93  SMA  131.78  ECC  ,17356  INC  3.3726  VI  30.125 

RP  108.91  LAP  -2.03  LOP  293.15  VP  37.8J6  GAP  ,21  A7P  87.31  TAL  218.49  TAP  1.41  RCA  108.91  APO  3 54.65  V2  34.795 

RC  92.449  GL  -20.02  GP  51.34  7AL  143,54  7AP  90.81  ETS  3.99  7AE  128.15  ETE  104.25  7AC  94  .49  ETC  153.45  ClP  -91.30 

planetocentric  conic 

C3  22.905  VHL  4.786  OLA  -17.79  RAL  9.42  RAO  6567.9  VEL  12.012  PTH  2.14  VHP  4.567  CPA  50.90  RAP  351.41  ECC  1.3770 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 30  14  1658.04  -3.33  8,72  232. 16  118.14  4 57  52  1058. D .46  2.09 

90.00  11  3640  5400.09  28.28  253.41  239.72  80.51  13  8 0 4080.3  27.77  244.78 

100.00  5 41  0 1429.26  -4.63  351.19  231.44  119.56  6 457  829.3  -.66  344.65 

100.00  13  827  5184.10  29.76  231.57  239.65  87.10  143451  4584.1  29.04  222.04 

110.00  6 26  29  1287.15  -7.91  338.39  229.42  123.36  6 47  56  687.3  -3.47  332.12 

110.00  14  39  35  4098.98  33.60  209.54  239.28  03.32  16  1 14  4 299.0  32.31  200.55 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERM  I NA TION  ACCURACY 

TCE  - .61 11  TRA  -.5944  TC3  -.8107  BAU  .5257  SGT  1302.3  SGR  1616.7  SG3  356.7  ST  765.5  SR  64], 5 SS  929.3 

RCE  .5278  RRA  .2716  RC3  1.5132  FAU  .09253  RRT  -.0746  RRF  -.970]  RTF  .8826  CRT  -.9900  CRS  .9959  CST  -.9750 

FCC-I.9597  FRA  -.4589  FC3-3.4973  BSP  6172  SGB  2076.0  R23  .1339  R1 3 -.9705  LSA  1357.6  MSA  132.0  SSA  16,7 


BCE  .8074  BRA  .6535  BC3  1.7167  FSP  -1133  SGI  2013.1  SG2  507.0  THA  128.00  ELI  996.4  El2  69.5  AlF  3 40.08 


3811 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  » 


LAUNCH  CATC  FEB  19  1969 


flight  time  no. 00 


ARRIVAL  gate  JUN  9 3 969 


HELIOCENTRIC  CONIC 

RL  147.90  LAL  .00  LOL  150.18  VL  28.047  GAL 

RP  106.92  LAP  -2.18  LOP  296.31  VP  37. 800  GAP 

RC  94.840  Gl  '23.01  GP  53.68  TAl  Ml  .50  7AP 

planetocentric  conic 


01  STANCE  316. 2M 

-7.02  A7l  93.91  HCA  M6.07  SHA  131.66  ECC  .17300  INC  3.9067  vj  30.125 

,59  A7P  86.76  TAl  217.94  TAP  4.01  RCA  108.88  APO  154.44  V2  34.791 

93.95  ETS  8.34  7AE  125.13  ETE  108.68  7AC  92.18  ETC  155.10  ClP  -96.68 


C3  23.542 

VHL  4.852 

ClA  -20.26 

RAl  11,3 1 

RAC  6568.0 

VEL  12.016 

PTH  '2.15 

VHP  4 . 779 

OPA  51.81 

RAP  347.34 

ECC  1.3874 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 4 28 

1565.06 

-.33 

3.53 

235.16 

118.32 

5 30  33 

965.1 

3.46 

356.90 

90.00 

11  17  33 

5586.44 

26.22 

261 .19 

243.15 

92.40 

12  50  40 

4986.4 

26.26 

252-52 

100.00 

6 12  41 

1344 .89 

'1  .76 

346.55 

234.36 

119,84 

6 35  6 

744 .9 

2.20 

340.02 

100.00 

12  52  1 

5281 .84 

29.88 

238.84 

243.20 

90,92 

14  20  3 

4681 .8 

29.69 

230.04 

110.00 

6 52  54 

1218.87 

-5.34 

334.78 

232.M 

123.81 

7 13  12 

618.9 

-.86 

328 .55 

110.00 

14  28  18 

4960.62 

34.07 

215.87 

243.12 

87.04 

15  51  18 

4380.6 

33.28 

206 . 72 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR8IT  DETERMINATION  ACCURACY 


TOE  ' 

.7607 

TRA 

-,6070 

TC3 

-.9607 

BAU  .5588 

SGT 

1503.3 

SGR 

1649.5 

SG3 

330.4 

ST 

927.5 

SR 

744  .7 

SS 

964.7 

ROE 

.6257 

RRA 

.2179 

RC3 

1 .4933 

FAU  .08419 

RRT 

-.8969 

RRT 

-.9808 

RTF 

.9051 

CRT 

-.9900 

CRS 

.9981 

CST 

-.9805 

FOE' I 

.9745 

FRA 

'.3205 

FC3- 

-3.0961 

BSP  6688 

SGB  2231 .6  R23 

.1445 

R13 

-.9718 

LSA 

1525.5 

MSA 

134.4 

SSA 

14.2 

BOE 

.9850 

BRA 

.6449 

8C3 

1 .7756 

FSP  -1052 

SGI 

2J74.0 

SG2 

504.3 

THA 

132.04 

ELI 

1166.6 

EL2 

82.2 

alf 

MI.30 

LAUNCH  DATE  FE8  19  1969 


flight  time  112.00 


ARRIVAL  DATE  JUN  11  1969 


HELIOCENTRIC  CONIC 


DISTANCE  322.428 


RL  147.90 

LAL  .00 

La  150.18 

VL  28 .028 

GAL  '6.91 

A7t  94 . 54 

HCA  149.22 

SHA 

131.52 

ECC 

■17253 

INC 

4.5356 

VI 

30. 125 

RP  108.93 

LAP  -2.12 

LOP  299.47 

VP  37.783 

GAP  .96 

ATP  86.10 

TAL  217.30 

TAP 

6.52 

RCA 

108-83 

APO 

154.21 

V2 

34 .780 

RC  97.236 

Gl  -26.38 

GP  56.13 

ZAL  139.05 

ZAP  96.63 

ETS  12.91 

7 AC  121.95 

ETE 

112.74 

7AC 

89.99 

ETC 

156.79 

ClP- 101 .96 

planetocentric  conic 

- 

C3  24.525 

VHL  4.952 

DLA  -23.00 

RAL  13.54 

RAO  6568.0 

VEL  12.079 

PTH  2.16 

VHP 

5.055 

OPA 

52.83 

RAP 

343.20 

ECC  I .4036 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

IN- 

1 2 LAT 

IN. 

1 2 LONG 

90.00 

5 48  18 

1446.89 

3.41 

357.05 

239.19 

118.13 

6 

12  27 

848.9 

7.15 

350 .36 

90.00 

10  51  31 

5722.66 

27.44 

271 .07 

247.07 

97.29 

12 

26  54 

5122.7 

28.16 

262.48 

100.00 

6 52  10 

1242.79 

1 .68 

340.94 

238.23 

119.85 

7 

12  52 

642.8 

5.64 

334  .40 

100.00 

12  30  21 

5403.99 

29.40 

247.88 

247.33 

95.65 

M 

0 25 

4804.0 

29.87 

239.  J 1 

110.00 

7 24  50 

1140.36 

-2.35 

330.66 

235.71 

124.11 

7 

43  50 

54Q.4 

2.14 

324 .46 

1 10.00 

14  14  10 

5079.18 

34.15 

223.56 

247.68 

91.59 

15 

38  49 

4479.2 

33 .99 

214 .32 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.9448 

TRA 

-.6036  TC3-1 .0839 

BAU 

.5907 

SGT 

1709.6  SCR 

1669.7 

SG3 

301 .2 

ST 

1117.0 

SR 

851  .3 

SS 

997.3 

ROE  .7332 

RRA 

.1522  RC3  1.47391 

FAU 

.07512 

RRT 

-.911 7 RRF 

-.9831 

RTF 

.9208 

CRT 

-.9903 

CRS 

.9992 

CST 

'.904  7 

FOE-1 .9716 

FRA 

-.16 4J  FC3-2.65J7 

BSP 

7231 

SGB 

2389.7  R23 

.1534 

R13 

-.9729 

LSA 

1716.9 

MSA 

137.5 

SSA 

1 1 .8 

BOE  1.1 959 

BRA 

.6225  BC3  1.8017 

FSP 

-963 

SGI 

2336.4  SG2 

501.9 

THA 

135.74 

ELI 

1401 .2 

EL2 

94  .2 

ALF 

M2. 76 

LAUNCH  OATE  FEB  19  1969 

flight  time  im.oo 

ARRIVAL 

. OATE 

JUN  13  1969 

heliocentric  conic 

01  STANCE  328.615 

RL  M7. 90  LAL  .00 

La  150.18 

VL 

28.005 

GAL  -6.79 

A7L  95.29 

HCA  152.36 

$MA  131 .35 

ECC 

.17211 

INC 

5.2923 

VI  30.125 

RP  108.94  LAP  -2.45 

LOP  302.64 

VP 

37.764 

GAP  1.31 

A7P  85.31 

TAl  216.59 

TAP  8.94 

RCA 

108.74 

APO 

153.96 

V2  34.706 

RC  99.636  CL  -30.16 

GP  58.74 

7 AL 

1 36 . M 

TAP  98.80 

ETS  17.71 

7AE  116.60 

ETE  116.51 

7AC 

07.09 

ETC 

158.54 

CLP-107.  j 5 

planetocentric  conic 

C3  26.032  VHL  5,102 

CLA  -26.06 

ral 

16.19 

RAD  6568.1 

VEL  12.M1 

PTH  2.18 

VHP  5.413 

OPA 

53.98 

RAP 

330,06 

ECC  1 .4204 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO' 

CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

90.00  6 5l  28 

1261 .90 

8.69 

347.62 

244.89 

117.06 

7 12  49 

681  .9 

12.25 

340.75 

90.00  10  9 30 

631 .02 

24.98 

307.00 

251 .20' 

103.80 

10  20  1 

31  .0 

26.63 

290.72 

100.00  7 45  20 

1107.92 

6.22 

333.51 

243.55 

119.30 

8 3 40 

507.9 

10.00 

326.84 

100.00  11  58  18 

5568.27 

27.71 

259.79 

251  .89 

101 .69 

13  31  6 

4968.3 

29.04 

251  .24 

11 0.00  8 4 47 

1046.89 

1.22 

325.79 

240.46 

124.16 

0 22  M 

446.9 

5.69 

319.56 

110.00  13  55  21 

5202.07 

33.51 

233.10 

253.01 

97.19 

15  22  3 

4602.1 

34.  M 

223.91 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.1 732  TRA  -.5778 

TC3-1 .1670 

BAU 

.6188 

SGT  1917.1  SGR  1670.1  SG3  269.0 

ST 

1335.6 

SR 

954  .2 

SS  1022.4 

ROE  .8486  RRA  .0699 

RC 3 1.3414 

FAU 

.06534 

RRT 

. 9209  RRF  - 

.9851  RTF  . 

.9319 

CRT 

-.9907 

CRS 

.9997 

CST  -.9001 

FOE-1 .9459  FRA  -.0484 

FC3-2.1729 

BSP 

7735 

SGB  2542.6  R23 

.1619  RJ  3 

,9738 

LSA 

1928.6 

MSA 

i 4 J .5 

SSA  9.6 

BCE  1 .4479  BRA  .5820 

BC3  1.7780 

FSP 

-860 

SGI  2492.6  SG2  500.7  THA  139.27 

Eli 

1638.0 

El2 

105.0 

ALF  144.54 

LAUNCH  CATE  FEB  19  1969 

flight  time  116.00 

ARRIVAL 

. CATE 

JUN  15  1969 

heliocentric  CONIC 

DISTANCE  334.773 

RL  147.90  LAL  .00 

La  150.18 

VL 

27.979 

GAL  -6.66 

AZL  96.23 

HCA  155.49 

SMA  131.16 

ECC 

.17177 

INC 

6.2257 

VI  30.125 

RP  108.94  LAP  -2.58 

LOP  305.80 

VP 

37.744 

GAP  1.65 

ATP  64.33 

TAL  215.79 

TAP  11.29 

RCA 

100.63 

APO 

153.69 

V2  34.704 

RC  102.038  CL  -34.46 

GP  61.58 

7AL 

132.71 

7AP  100.42 

ETS  22.83 

7AE  115.05 

ETE  120.13 

7AC 

85  .83 

ETC 

160.45 

CLP-I12. 34 

planetocentric  conic 

C3  20.364  VHL  5.326 

OLA  -29.45 

ral 

19.36 

RAO  6568.1 

VEL  12.237 

PTH  2.20 

VHP  5.879 

CPA 

55  .28 

RAP 

334.15 

ECC  1.4660 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81.57  7 33  48 

1201.71 

18.13 

346.35 

253.90 

113.61 

7 53  49 

601 .7 

21 .1  7 

330 .91 

98.43  9 52  26 

753.86 

18. M 

313.47 

253,90 

113.60 

10  5 0 

153.9 

21 .10 

306.03 

100.00  9 21  5 

654.29 

14.35 

319,07 

252.06 

116.51 

9 35  19 

254.3 

17.00 

3 J I .97 

100.00  10  47  50 

5864 .55 

22.00 

279.91 

255.58 

110.76 

12  25  35 

5264.6 

24.63 

272.09 

110.00  8 57  58 

927.13 

5.78 

319.51 

247.01 

123.75 

9 13  25 

327.3 

30.1  7 

3J  3. 18 

110.00  13  27  27 

5364.48 

31 .45 

245.31 

258.90 

104.13 

14  56  51 

4 764 .5 

33.07 

236.46 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

0R6I T DETERMINATION  ACCURACY 

TOE- 1.4644  TRa  -.5229 

TC3-I .1985 

BAU 

.64  34 

SGT  2128.1  SGR  1655.2  SG3  235.9 

ST 

1587.7 

SR 

1050.6 

SS  1041.0 

RCE  .9759  RRA  -.0282 

RC3  1 .2010 

FAU 

.05541 

RRT 

.92 67  RRF  - 

.9867  RTF 

.94  H 

CRT 

-.9912 

CRS 

• 9999 

CST  -.9900 

FOE-1.9055  FRA  .0757 

FC3-J  .6913 

BSP 

8270 

SGB  2696.0  R23 

.1679  R13 

.9749 

LSA 

2165.4 

MSA 

145.3 

SSA  7.7 

BOE  1.7597  BRA  .5237  8C3  1.6967 

FSP 

-756 

SGI  2649.4  SG2  499.6  THA  M2. 66 

ELI 

1900.3 

EL2 

316.3 

ALF  146.60 

1812 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


IMJKM  OATC  FE0  19  1969  FLIGHT  TIME  1 18.00  ARRIVAL  CATE  JUN  17  1969 

HELIOCENTRIC  CONIC  Cl  STANCE  340.902 

RL  147.90  LAL  .00  La  150.18  VL  27.951  GAL  -6.52  A7l  97. 4]  HCA  150.62  SMA  130.96  ECC  .17147  INC  7.4135  VI  30.125 

*P  100.95  LAP  -2.70  LOP  308.96  VP  37.722  GAP  J .97  A7P  03.09  TAL  214.93  TAP  13.55  RCA  108.50  APO  153.41  V2  34.783 

RC  104.441  Gl  -39.26  GP  64.75  7al  120. 7j  7AP  101 .44  ETS  28. 4J  7 AC  111.24  £TE  123.82  7AC  83.75  ETC  162.69  CLP-J17.7D 

planetocentric  CONIC 


C3  32.059 

VHL  5.662 

OLA  -33.15 

RAl  23.20 

RAO  6568.3 

VEL  12.387 

PTh  2.24 

VHP 

6.500 

CPA  56.68 

RAP  328.77 

ECC  1 .5276 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONG 

72.01 

6 4J  7 

1446.01 

19.29 

5.40 

260.76 

117.49 

7 

5 U 

046.8 

22.0? 

358 .12 

107.99 

11  15  42 

5058.21 

19.31 

270.14 

260.77 

117.40 

I? 

53  21 

5258.2 

22.83 

270.06 

72.01 

6 41  7 

1446,81 

19.29 

5.40 

260.76 

117.49 

7 

5 14 

046.8 

22.82 

350.12 

107.99 

11  15  42 

5858.21 

19.31 

278.14 

260.77 

117.48 

12 

53  21 

5258.2 

22.83 

270.86 

110.00 

10  24  22 

727.09 

13.15 

308 . 79 

257.12 

121 .84 

to 

36  30 

3 27.9 

17.27 

302.10 

110.00 

12  31  38 

5625.13 

25.69 

263.36 

264 .05 

113.37 

U 

5 23 

5025.3 

28.62 

255.4J 

DIFFERENTIAL  corrections  mic-course  execution  accuracy  orbit  cetermina tion  accuracy 

tce-1.8444  TRA  -.4242  TC3-1.1626  BAU  .6603  SOT  2340.9  SGR  J612.0  SO 3 202.0  ST  1073.1  SR  1122. 6 SS  1050.0 

ROE  1.1076  RRA  -.1493  RC3  1.0107  FAU  .04535  RRT  -.9292  RRF  -.9077  RTF  .9491  CRT  -,9915  CRS  .9999  CST  -.9929 

FCE-1  .8459  FRA  .1906  FC3-1 .2240  BSP  0750  SG6  2042.2  R23  . J 7j  7 R13  -.9764  LSA  24J0.5  HSA  149.0  SSA  6.0 

BCE  2.1514  BRA  .4497  6C3  1.5405  FSP  -645  SGJ  2790.2  SG2  490.6  THA  146.17  El]  2100.2  EL2  125.0  AlF  149.17 

.AUNCH  CATE  FEB  19  1 969  FLIGHT  TIME  120.00  ARRIVAL  CATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  346.998 

RL  147.90  LAL  .00  La  150.18.VL  27.920  GAL  -6.37  A?L  98.99  HCA  161.74  SMA  130.74  ECC  .17122  INC  0.9055  VJ  30.125 

RP  100.95  LAP  -2.81  LOP  312.12  VP  37.699  GAP  2.20  A7P  01.46  tAL  213.99  TAP  15.72  RCA  300.35  APO  153.12  V2  34.703 

RC  106.844  GL  -44.56  GP  60.33  7Al  124. 1J  7 AP  101 .81  ETS  34.70  7AE  107.09  ETE  120.00  7AC  01.54  ETC  165.67  ClP-123.65 

PLANETaENTRIC  CONIC 


C3  38  . J 56 

VHL  6.177 

CLA  -37.08 

RAL  27.09 

RAO  6568.5 

VEL  12.630 

PTh  2.29 

VHP  7.353 

OPA  58.12 

RAP  322.36 

ECC  J .6280 

LNCH  A7MTH 

LNCH  TIME 

L-r  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.99 

6 19  28 

1612.5? 

3 9.80 

10.79 

269.42 

122.01 

6 46  21 

1012. 5 

23.08 

11  .79 

115.01 

12  14  47 

5700.41 

19.82 

272.31 

269.43 

122.00 

13  51  8 

5100.4 

23.90 

265.31 

64.99 

6 19  28 

1612.52 

19.80 

18.79 

269.42 

122.01 

6 46  21 

3032.5 

23.08 

13.79 

115.01 

12  14  47 

5780.43 

19.82 

272.31 

269.43 

122.00 

13  51  8 

5380.4 

23.90 

265.33 

64.99 

6 19  28 

1612.52 

19.80 

18.79 

269.42 

1 22.01 

6 46  21 

1012.5 

23.80 

11  .79 

115.01 

12  14  47 

5780.41 

19.82 

272.31 

269.43 

122.00 

3 3 51  8 

5180.4 

23.90 

265.31 

DIFFERENTIAL  CORRECTIONS  MIC-CCURSE  EXECUTION  ACCURACY  0?B1T  CE TERMINA  TION  ACCURACY 

TCE-2.3610  TRA  -.2504  TC3-J .0504  BAU  .6666  SCT  2563,2  SGR  1529.2  SG3  160.8  St  2J92.2  SR  1144.7  S5  3047  3 

ROE  1.2280  RRA  -.2942  RC3  .7774  FAU  .03562  RRT  -.9285  RRF  -.9072  RTF  .9579  CRT  -.993  4 CRS  .9996  CST  - 9947 

FOE- 1. 7737  FRA  .2903  FC3  -.0082  BSP  9240  SGB  2904.7  R23  .1700  RJ  3 -.9788  LSA  2681. 5 HSA  151.0  SSA  4.6 

SDE  2.6616  BRA  .3916  BC3  1.3068  FSP  -538  SO 3 2943.5  SG2  494.4  THA  150.09  ElI  2469.5  El2  132.9  AlF  152.54 


LAUNCH  cate  FEB  39  1969  FLIGHT  TIME  122.00  ARRTVAl  CATE  jiiN  ?}  1 969 

heliocentric  CONIC  CISTANCE  353.055 

RL  147.90  LAL  .00  La  1 50.38  VL  27.087  GAl  -6.20  A7l  101.18  HCA  164.83  SMA  330.50  ECC  .37iOl  INCH. 1766  vi  30.125 

*P  100.94  LAP  -2.91  LOP  315.29  VP  37.675  GAP  2.57  A7P  79.20  TAl  212.97  TAP  17.81  RCA  108.18  APO  152.82  V2  34.704 

RC  109.246  Gl  -50.24  GP  72.59  7 Al  118.93  7AP  101.49  ETS  4?. 74  2AE  102.45  ETE  1 33.58  7AC  79.07  ETC  170.27  C L P - 1 3 1 . 1 1> 

planetocentric  conic 


C3  40.865 

VHL  6,990 

CLA  -41 .04 

RAl  33.67 

RAC  6568.8 

VEL  13.047 

PTH  2.38 

VHT 

0.501 

CPA  59.40 

RAP  334.39 

ECC  3 .804? 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

1 N J LAT 

tNJ  LCNG 

TNJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

58.96 

6 13  4] 

1757.40 

19.13 

30.38 

280.17 

127.03 

6 

4?  58 

1357.4 

23.81 

23.82 

121 .04 

13  6 44 

5760.04 

19.15 

270.13 

280.18 

127.02 

14 

4 2 44 

5160.0 

23.83 

263.57 

58.96 

6 13  41 

1757.40 

19.13 

30.38 

280.17 

127.03 

6 

42  58 

1157.4 

23.83 

23.82 

121 .04 

1 3 6 44 

5760.04 

19.15 

270.13 

280.10 

127.02 

14 

42  44 

5160.0 

23.83 

263.57 

58.96 

6 13  41 

1757.40 

J9.13 

30.38 

280 . 1 7 

127.03 

6 

42  50 

1157.4 

23.83 

23.82 

121 .04 

13  6 44 

5760.04 

19.15 

270 . 1 3 

280 . 1 8 

127.02 

34 

42  44 

5 J 60.0 

23.83 

263.57 

CIFFERENTIAl  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-3.0979  TRA  .0237  TC3  -.8597  BAU  .6531  SGT  2809.4  SGR  1358.5  SG3  1 37 . 1 ST  2539.5  SR  1051 .8  SS  1032.3 

RCE  1 .2697  RRA  -.4630  RC3  .5104  FAU  .02634  RRT  -,920 5 RRF  -.9815  RTF  .9681  CRT  -.9901  CRS  .9985  CST  -,9963 

FOE- 1 .6916  FRA  .3707  FC3  -.4666  BSP  9705  SC0  3120.6  R23  .16 12  R1 3 -.9822  LSA  2932.2  MSA  3 50.6  SSA  3.5 

BCE  3.3480  BRA  .4636  6CJ  .9996  FSP  -4 33  SCI  3082.9  SG2  403.6  tha  J 55.36  ElI  2745.3  El?  136.fi  AlF  157.64 

LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CCNIC  DISTANCE  359.060 

RL  147.90  LAL  .00  LCL  150.18  VL  27.052  GAL  -6.02  A7L  104.45  HCA  167.90  SMA  J30.25  ECC  .17080  INCJ4.4536  VI  30.325 

RP  108.94  LAP  -3.00  LOP  310.45  VP  37.650  GAP  2.85  A7P  75.05  TAL  23  1 88  TAP  19.70  RCA  lOfi  JJO  APO  152.50  V2  34,785 

RC  111.645  Gl  -56  .OJ  GP  76.93  7Al  11  3.25  7AP  100.47  ETS  54.55  7AE  97.08  ETE  142.93  7AC  76.07  ETC  J?8.00  CLP- 1 4 3 40 

planetocentric  conic 

C3  69.522  VHL  8.338  DlA  -44.60  RAL  40.76  RAO  6569.3  VEL  13,016  PTH  2.52  VHP  30. 470  CPA  60.09  RAP  304.29  ECC  2. 1442 


LNCH  A7MTH 

LNCH  TIME 

■ L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC  INJ  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.98 

6 

21  33 

1890.65 

16.65 

40.74 

293.09 

131 .99 

6 53  12 

1298,7 

21  .90 

34 .76 

126.02 

33 

55  26 

5790.95 

36.67 

270.7J 

293.10 

131 .99 

15  31  57 

5190.9 

21  .91 

264 .73 

53.98 

6 

21  33 

1898.65 

16.65 

40.74 

293.09 

131 .99 

6 53  1? 

1298.7 

21  .90 

34  , 76 

126.02 

13 

55  26 

5790.95 

16.67 

270.7) 

293.10 

131 .99 

15  31  57 

5190.9 

21  .91 

264 .73 

53.98 

6 

21  33 

1898.65 

16.65 

40.74 

293.09 

131 .99 

6 53  12 

3298.7 

21  .90 

34  . 76 

126.02 

13 

55  26 

5790.95 

16.67 

270.7 1 

295.10 

131 .99 

15  31  57 

5190,9 

2l  .91 

264.73 

differential 

. CORRECTIONS 

MIC- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-4 .2003 

TRA 

.5390 

TC3  - . 598 J 

BAU  .5982 

SGT 

3097.8  SGR 

967.9  SO 3 

108.1 

ST  2090.7 

SR 

686.0 

SS  1011.0 

RCE  .9652 

RRA 

-.6040 

RC3  .2370 

FAU  .01764 

RRT 

-.8715  RRF 

-.9429  RTF 

.9806 

CRT  -.9793 

CRS 

.9905 

CST  -.9978 

FCE-1  .6146 

FRA 

.4633 

FC3  -.2196 

BSP  10120 

SGB 

3245.4  R?3 

.3410  R1 3 - 

.9870 

LSA  3134.9 

MSA 

3 4 5.4 

SSA  2 . 5 

BCE  4.3098 

BRA 

.8095 

BC3  .6436 

FSP  -34? 

SGI 

3213.0  SG2 

457.7  THA  164.44 

ELJ  2967.9 

EL? 

135.3 

AlF  166.09 

1813 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968 -69  > 


LAUNCH  CATC  FCB  19  J 969  FLIGHT  TIME  126.00  ARRIVAL  CATE  JUN  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  364.980 

RL  147.90  LAL  .00  LOL  150.18  VL  27.015  CAL  -5 .82  A/L  109.88  HCA  170.90  SMA  129.99  ECC  .17053  INC19.8821  VI  30.125 

RP  108.93  LAP  -3.08  LO5  321.61  VP  37.625  GAP  3.10  A7P  70.35  TAL  210.67  TAP  21.58  RCA  107.82  APO  152.16  V2  34.787 

RC  114.042  0L  -61.10  GP  81.19  ?AL  107.26  ZAP  98.74  ETS  77.67  7AE  90.44  ETE  163.66  7AC  72.02  ETC  199.20  ClP-172.60 

planetocentric  conic 

C3  115.550  VHL  10.749  CLA  -46.91  RAL  49.12  RAD  6570.2  VEL  15.391  PTH  2.75  VHP  13.671  OPA  59.35  RAP  291.64  ECC  2.9017 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.90 

6 43 

30 

2040.12 

11.93 

49.26 

307.70 

135.71 

7 17  30 

1440.1 

17.59 

43.82 

129.10 

14  40 

8 

5873.95 

11.95 

273.77 

307.71 

135.71 

16  18  2 

5273.9 

17.61 

268 .33 

50.90 

6 43 

30 

2040.12 

11.93 

49.26 

307.70 

135.71 

7 17  30 

1440.1 

17.59 

43.82 

129.10 

14  40 

8 

5873.95 

11.95 

273.77 

307.71 

135.7J 

16  18  2 

5273.9 

17.61 

268.33 

50.90 

6 43 

30 

2040.12 

11  .93 

49.26 

307.70 

135.71 

7 17  30 

1440.1 

17.59 

43.82 

I 29.10 

14  40 

8 

5873.95 

11.95 

273.77 

307.71 

135.71 

16  18  2 

5273.9 

17.61 

268 .33 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERHINA TJON  ACCURACY 

TCE-5.6642  TRA  1.5271  TC3  -.2870  0AU  .4445  SGT  3303.8  SGR  568.8  SG3  83.3  ST  3040.2  SR  508.2  SS  1007.4 

ROE  -.9419  rra  -.3378  RC3  .0209  FAU  .00918  RRT  .6248  RRF  .5453  RTF  .9935  CRT  .9627  CRS  -.9513  CST  -.9992 

FOE-1.5804  FRA  .5704  FC3  -.0688  BSP  10523  SOB  3352.4  R23  -.1112  R13  .9920  L$A  3239.7  MSA  142.9  SSA  2,0 

BOE  5.7420  BRA  1 .5640  BC3  .287 7 FSP  -264  SGI  3323.2  502  441.5  THA  6.25  ELI  3079.4  £l2  135.8  AlF  9.16 

LAUNCH  DATE  FEB  19  1969  FLIGHT  TJ^C  128.00  ARRIVAL  DATE  JUN  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  370.719 

RL  147.90  LAu  .00  LOL  150.18  VL  27.777  GAL  -5.58  A7L  120.38  HCA  173.75  SMA  129.72  ECC  .17003  INC30.3792  VI  30.125 

RP  108.93  LAP  -3.16  LOP  324.78  VP  37.599  GAP  3.29  A7P  59.77  TAL  209.29  TAP  23.04  RCA  107,66  APO  151.77  V2  34.790 

RC  116.435  GL  -63 .46  GP  79.73  7AL  101.32  ZAP  96.39  ETS  125.68  7AE  81.19  ETE  209.40  7AC  65.61  ETC  245.29  ClP  128.58 

planetocentric  conic 

C3  244.233  VHL  15.628  OLA  -46.14  RAL  57.73  RAD  6571.4  VEL  19.119  PTH  3.09  VHP  19.922  OPA  55.29  RAP  276.77  ECC  5.0295 


* 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  A7MTH 

i INJ  time 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

51  .91 

7 

21  28 

2158.24 

5.60 

53.85 

322.30 

135.88 

7 57 

26 

1558.2 

11.31 

40 . 60 

: 

126.09 

15 

10  50 

722.43 

5.62 

302.20 

322.32 

135.88 

15  22 

53 

122.4 

11.32 

296.94 

1 

51  .91 

7 

21  28 

2158.24 

5.60 

53.85 

322,30 

135.88 

7 57 

26 

1558.2 

11.31 

40 .60 

. 

128.09 

15 

10  50 

722.43 

5.62 

302.20 

322.32 

135.88 

15  22 

53 

122.4 

11.32 

296.94 

51  .91 

7 

21  28 

2158.24 

5.60 

53.85 

322.30 

135.88 

7 57 

26 

1558.2 

11.31 

40 .60 

128.09 

15 

10  50 

722.43 

5.62 

302.20 

322.32 

135.88 

15  22 

53 

122.4 

11.3  2 

296.94 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.5309 

TRA 

2.4526 

TC3  -.0252 

BAU 

.1501 

SGT 

1834.7  SGR 

2871.5  $G3 

64.5 

ST 

1351  .8 

SR 

2677.9 

SS 

1005.7 

5 

ROE- 7. 2507 

RRA 

2.0395 

RC3  .0385 

FAU- 

-.00171 

RRT 

.9172  RRF 

.9779  RTF 

.9795 

CRT 

.9854 

CRS 

-.9968 

CST 

-.9950 

FOE-1 .6859 

FRA 

.7921 

FC3  .0061 

0SP 

10536 

SGfl 

3407.6  R23 

-.0942  R13 

.9952 

LSA 

3183.2 

MSA 

210.9 

SSA 

1 .0 

- 

BOE  8.0647 

BRA 

3.1898 

8C3  .0460 

FSP 

-202 

SCI 

3349.5  SG2 

626.6  THA 

58.39 

Eli 

2992.7 

EL2 

205.6 

ALF 

63.4  2 

i 

LAUNCH  CATE 

FEB 

19  1969 

flight  time 

130.00 

arrival 

DATE 

JUN 

29  1969 

HELIOCENTRIC  CONIC  DISTANCE  375.901 

RL  147.90  LAL  .00  LOL  150.18  VL  27.737  GAL  '5.22  A7L  145.33  HCA  176.08  SMA  129.44  ECC  .16864  INC55.3283  VI  30.125 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.573  GAP  3.33  A/P  34,73  TAl  207.41  TAP  23.50  RCA  107.61  APO  151.27  V2  34.794 

RC  118.823  Gl  -57.10  CP  65.57  7Al  96 . 1 3 7AP  93.77  ETS  163.44  7AE  64.99  ETE  244.66  7AC  52.81  ETC  284.21  ClP  99.14 

planetocentric  conic 

C3  732.050  VHL  27.056  CLA  -37.42  RAl  63.24  RAO  6572.7  V£l  29.212  PTH  3.44  VHP  34.292  OPA  42.91  RAP  261.50  ECC13.0477 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

64.44  8 37  40  2132.96  .41  45.32  332.68  127.42  9 12  53  1513.0  5.26  39.36 

115.56  14  38  40  976-.18  .43  319.59  332.70  127.42  14  54  56  376.2  5.28  313.63 

64.44  8 37  40  2112.96  .4]  45.32  332.68  127.42  9 12  53  1513.0  5.26  39.36 

115.56  14  38  40  976.18  .43  319.59  332.70  127.42  14  54  56  376.2  5.28  313.63 

64.44  8 37  40  2112.96  .41  45.32  332.68  127.42  9 12  53  1513.0  5.26  39.36 

115.56  14  38  40  976.18  .43  319.59  332.70  127.42  34  54  56  376.2  5.28  313.63 

DIFFERENTIAL  CORRECTIONS  MrO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  2.79 92  TRA  1.2571  TC3  -.0405  BAU  1.8477  SGT  7l5,3  SGR  3178.1  SG3  53.6  ST  601.3  SR.  2473. 2 SS  1381.8 

RC- 1 1 . 3924  RRA  6.7968  RC3  .1844  FAU- .02907  RRT  -.4580  RRF  .9984  RTF  -.4070  CRT  -.9250  CRS  -.9996  CST  .9146 

FOE-2.1347  FRA  1.4331  FC3  .0344  BSP  10344  S6T  3257.6  *23  -.0778  RJ3  .9970  LSA  2887.0  MSA  229 .9  SSA  .3 

B0E1 1.7312  BRA  6.9121  8C3  .1888  F$P  -175  SGI  3195.6  SG2  632.4  THA  96.13  ELI  2535.4  EL2  222.8  AlF  102.77 

LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  132.00  ARRIVAL  DATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  386.276 

RL  147.90  LAL  .00  LOL  150.18  VL  27.696  CAL  -5.91  A7L  15,96  HCA  183.41  SMA  129.16  ECC  .17728  INC74 .0384  VJ  30.125 

RP  106.90  LAP  -3.27  LOP  331.11  VP  37.547  GAP  4.80  A7P  164,01  TAL  209.57  TAP  32.98  RCA  106.26  APO  152-05  V2  34.798 

RC  12L.206  GL  49.31  GP  -56.00  7AL  95.29  7AP  94.28  ETS  180.44  7A£  58-94  ETE  101.78  7AC  71,59  ETC  67.11  ClP  97.67 


PLANETOCENTRIC  CONIC 

C31220 .293 

VHL 

34.933 

OLA  64.18 

RAl 

22.98 

RAD  6573. 

1 VEL  36.628 

PTH  3.53 

VHP  43. 

.185 

OPA  -73.36 

RAP 

209.33 

ECC21 .0629 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

29.65 

15 

56  54 

5068.05 

.86 

243.60 

293.42 

25.82 

17  21 

22 

4468.1 

-6.32 

240.52 

150.35 

1 

58  13 

335ff.39 

.89 

100.96 

293.40 

25.82 

2 54 

12 

2758.4 

-6.31 

97.09 

29.65 

15 

56  54 

5068.05 

.88 

243.60 

293.42 

25.82 

17  21 

22 

4468.1 

-6.32 

240.52 

150.35 

1 

58  13 

3358.39 

.89 

100.96 

293.40 

25.82 

2 54 

12 

2758.4 

-6.31 

97.09 

29.65 

15 

56  54 

5068.05 

.88 

243.60 

293.42 

25.82 

17  21 

22 

4468.1 

-6.32 

240.52 

150.35 

1 

58  13 

3358.39 

.89 

100.96 

293.40 

25.82 

2 54 

12 

2758.4 

-6.31 

97.09 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TD£-4  , j 6(X) 

TRA 

1 .7938 

TC3  -.0955 

BAU 

3.5405 

SGT 

1171.0  SGR  2914.1  SG3 

52.1 

ST  715.2 

SR 

2544  .9 

SS 

1903.1 

RO-1 5.4957 

RRA 

1 .0876 

RC3  -.1954 

FAU- 

' .05528 

RRT 

.8586  RRF  - 

.9998  RTF  - 

.8514 

CRT  .9715 

CRS 

1 .0000 

CST 

-9708 

FOE  3.2367 

FRA 

-.2133 

FC3  .0392 

BSP 

952j 

SGB 

3140.6  R23  - 

.0793  R13  - 

.9968 

LSA  3300.4 

MSA 

166.6 

SSA 

.0 

BOE 16. 0496 

BRA 

2 .0978 

BC3  .2175 

FSP 

-168 

SGI 

3089.1  SG2 

566.3  THA 

70.27 

ELI  2638.4 

El2 

163.5 

ALF 

74 .67 

18M 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4,  1968-69  i 


LAUNCH  CATE  FEB  J9  1969  FLIGHT  TIME  134.00  ARRIVAL  CATE  JUl  3 J969 


HELIOCENTRIC  CONIC  DISTANCE  390.954 


RL  147.90 

LAL  .00 

LOL  150.18 

VL  27.655 

CAL  -5.43 

AZL  51.00 

HCA  185.28 

SMA 

128.87 

ECC  .17487 

INC38 .9990 

Vl 

30.125 

RP  108.89 

LAP  -3.32 

LOP  334.28 

VP  37.521 

GAP  4.70 

AZP  128.88 

TAL  207.33 

TAP 

32.61 

RCA  106.33 

APO  15 1 .40 

V2 

34  .803 

RC  123.581 

CL  61 .97 

GP  - 

74  .84 

ZAL  98.75 

ZAP  97.60 

ETS  196.47 

ZAE  79.96 

ETE 

116.59 

ZAC  89.25 

ETC  85.96 

CLP 

120.36 

PLANE TOCENTRIC  CONIC 

C 3 385.235 

VHL  19.627 

Ola 

68.94 

RAl  349.31 

RAO  6572.1 

VEL  22.506 

PTH  3.26 

VHP 

23.942 

DPA  -80.67 

RAP  102.25 

ECC 

7.3400 

LNCH  AZMTH 

LNCH  TIME 

l-i 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

24.09 

13  30  4 

5011  .32 

-3.86 

245.06 

257.83 

21 .11 

14 

53  35 

4411  .3 

-11.31 

242.54 

155.91 

23  52  28 

3264 

.95 

-3.65 

96.31 

257.01 

21.11 

24 

46  53 

2665.0 

-11.30 

93.79 

24.09 

13  30  4 

5011 

.32 

-3.66 

245.06 

257.83 

21 .11 

14 

53  35 

4411  .3 

-11.31 

242.54 

155.91 

23  52  28 

3264 

.95 

-3.85 

96.31 

257.81 

21 .11 

24 

46  53 

2665.0 

-11.30 

93.79 

24.09 

13  30  4 

5011 

.32 

-3.86 

245.06 

257.83 

21 .11 

14 

53  35 

4411  .3 

-11.31 

242.54 

155.91 

23  52  28 

3264 

.95 

-3.85 

96.31 

257.81 

21 .11 

24 

46  53 

2665.0 

-11 .30 

93.79 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.6261 

TRA  .6374 

TC3  - 

.0321 

BAU  .7075 

SCT  713,7  SCR  3607.6  SC3 

61.7 

ST  499.5 

SR  2433.0 

SS 

1074  .2 

ROE-7.8452 

RRA  3.3700 

RC3  - 

.1336 

FAU- .00777 

RRT 

.1540  RRF  - 

.9959  RTF  - 

.0716 

CRT  -.7895 

CRS  .9989 

CST 

-.8169 

FOE  1.7004 

FRA  -.6263 

FC3 

.0175 

BSP  11651 

SCB  3677.5  R23  - 

.0890  R13  - 

.9954 

LSA  2689.0 

MSA  303.6 

SSA 

1.5 

BOE  8. 01 19 

BRA  3.4298 

BC3 

.1374 

FSP  -204 

SCI  3609.3  SC2 

704.0  THA  80.19 

ELI  2465.3 

El2  302.5 

alf 

99.35 

LAUNCH  DATE  FEB  19  1969 

FLIGHT  TIME  136.00 

arrival  date 

JUL 

5 1969 

HELIOCENTRIC  CONIC 

OISTANCE  396. 

506 

RL  147.90 

LAL  .00 

LOL  150.18 

VL  27.612 

CAL  -5.13 

AZL  65.18 

HCA  188,01 

SMA 

128.57 

ECC  .17438 

INC24 .8229 

Vl 

30.125 

RP  108.87 

LAP  -3.35 

LOP  337.45 

VP  37.495 

CAP  4.03 

AZP  114.61 

TAL  205.70 

TAP 

33.71 

RCA  106.15 

APO  150.99 

V2 

34.808 

RC  125.948 

CL  62.97 

CP  - 

77.65 

ZAL  102.64 

ZAP  102.07 

ETS  250.05 

ZAE  91 .25 

ETE 

169.62 

ZAC  97.04 

ETC  140.33 

CLP 

167.92 

PLANE TOCENTRIC  CONIC 

C3  167.989 

VHL  12. 9€J 

OLA 

65.70 

RAl  340.52 

RAO  6570.8 

VEL  17.009 

PTH  2.92 

VHP 

15.606 

OPA  -7l  ,51 

RAP  67,88 

ECC 

3.7647 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i tjme 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

27.87 

13  3 24 

4888 

.14 

-10.66 

240.08 

245.66 

24.75 

14 

24  52 

4288 . 1 

-17.90 

236.99 

152.13 

23  9 1 

3165 

.62 

-10.65 

95.44 

245.64 

24.75 

24 

1 47 

2565.6 

-17.89 

92.35 

27.87 

13  3 24 

4000 

.14 

-10.66 

240.08 

245.66 

24.75 

14 

24  52 

4288 . 1 

-17.90 

236.99 

152.13 

23  9 1 

3165 

.62 

-10.65 

95.44 

245.64 

24.75 

24 

1 47 

2565.6 

-17.89 

92.35 

27.87 

1 3 3 24 

4000.14 

-10.66 

240.00 

Z45.86 

24.75 

14 

24  52 

4208.1 

-17.90 

236.99 

1 52 . 1 3 

23  9 1 

3165 

.62 

-10.65 

93.44 

245.64 

24.75 

24 

1 47 

2565.6 

-17.89 

92.35 

DIFFERENTIAL  CORRECTIONS  M IO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  3.9275  TRA-2.2869  TC3  -.0924  BAU  .2162  SOT  3010.0  SCR  2415.5  SC3  7 9.0  ST  1686.2  SR  1017.6  SS  768.4 

ROE-1.6949  RRA  2.1364  RC3  .0271  FAU  .00903  RRT  -.9543  RRF  -.9496  RTF  .9986  CRT  -.9422  CRS  .9413  CST-i.0000 

FOE  1.1879  FRA  -.6870  FC3  -.0465  BSP  12073  SOB  3865.6  R23  -.1283  R13  -.9904  LSA  2255.8  MSA  308.2  $$A  1.8 

SOE  4.2777  BRA  3.1295  0C3  .0963  FSP  -256  SCI  3823.4  SC2  569.6  THA  141.62  ELI  2121.6  El2  303.2  AlF  152.45 


LAUNCH  DATE  FEB  19  1969  FLIGHT  TIME  138.00  ARRIVAL  CATE  JUL  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  402.289 

RL  147.90  LAL  .00  LOL  150.18  Vl  27.568  GAL  -4.86  A7L  71.98  HCA  190.97  SMA  128.27  ECC  .17446  INC18.0243  Vj  30.125 

RP  108.85  LAP  -3,38  LOP  340.63  VP  37.468  GAP  5.03  AZP  107.72  TAL  204.22  TAP  35.19  RCA  105.89  APO  150.65  V2  34.81  5 

RC  128.306  CL  60.39  GP  -72.58  ZAl  106.07  ZAP  106.93  ETS  285.81  ZAE  98.83  ETE  204.36  7AC  103.14  ETC  176.16  ClP-166.65 

plane tocentric  conic 

C3  95.580  VHL  9.776  OLA  62. 14  RAL  341  .74  RAO  6569.9  V£l  14.728  PTH  2.66  VHP  11.680  DPA  -63,78  RAP  56.75  ECC  2.5730 


LNCH  A7MTH 

X 

* 

-I 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

32.06 

13  18 

7 

4762.51 

-16.88 

233.78 

242.52 

29.23 

14  37  29 

4162.5 

-23.82 

229.94 

147.94 

23  4 

2 

3071 .91 

-16.87 

93.94 

242.50 

29.23 

23  55  14 

2471 .9 

-23.81 

90.10 

32.06 

13  18 

7 

4762.51 

-16.88 

233.78 

242.52 

29.23 

14  37  29 

4162.5 

-23.82 

229.94 

147.94 

23  4 

2 

3071 .91 

-16.87 

93.94 

242.50 

29.23 

23  55  14 

247J .9 

-23.81 

90.10 

32.06 

13  18 

7 

4762.51 

-16.88 

233.78 

242.52 

29.23 

14  37  29 

4162.5 

-23.82 

229.94 

147.94 

23  4 

2 

3071 .91 

-16.87 

93.94 

242.50 

29.23 

23  55  14 

247J .9 

-23.81 

90.10 

CIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACV 

TOE  3.0886  TRA-2.7335  TC3  -.4110  BAU  .5260  SCT  3959.3  SCR  459.7  SC3  101.6  ST  2082.0  SR  320.6  SS  726.6 

ROE  .5183  RRA  .2729  RC3  -.0225  FAU  .01956  RRT  -.3232  RRF  -.1697  RTF  .9851  CRT  .6654  CRS  -.7568  CST  -.9915 

FDE  1.1378  FRA  -.7210  FC3  -.1772  BSP  12535  SCB  3985.9  R23  -.1612  R13  -.9844  LSA  2214.3  MSA  251 .5  SSA  2.3 

BCE  3.1318  BRA  2.7471  BC3  .4117  FSP  -333  SCI  3962.1  SC2  434.7  THA  177.82  ELI  2093.1  El2  238.1  AlF  5.93 

LAUNCH  OATE  FEB  19  1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  9 1969 

HELIOCENTRIC  CONIC  01 STANCE  408.349 

RL  147.90  LAL  .00  LOL  150.18  VL  27.524  CAL  -4.61  A/L  75 .88  HCA  194.03  SMA  127.97  ECC  .17481  INCJ4.1217  VI  30.125 

RP  108.83  LAP  -3.39  LOP  343.80  VP  37.442  CAP  5.25  A2P  103.72  TAL  202.77  TAP  36.80  RCA  105.60  APO  150.34  V2  34.821 

RC  130.653  CL  56.91  GP  -66.35  ZAL  108.85  ZAP  1 11 .86  ETS  ^96.84  7AE  104.68  ETE  213.80  ZAC  107.11  ETC  186.77  ClP-358.15 

PLANE TOCENTRIC  CONIC 


C3  63.839 

VHL 

7.9 90 

OLA  58.94 

RAL  345.36 

RAO  6569.2  VEL  13. 60S 

i PTH  2.49 

VHP  9. 

545 

DPA  -57.00 

RAP  50.59 

ECC 

2.0506 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

35.88 

13 

42  7 

4652.38 

-21 .64 

227.26 

241.55 

33.72 

14  59 

40 

4052.4 

-28.21 

222.64 

144.12 

23 

8 55 

2996.48 

-21 .62 

92.06 

241.53 

33.71 

23  50 

51 

2396.5 

-20.20 

07.45 

35.88 

13 

42  7 

4652.38 

-21  .64 

227.26 

241.55 

33.72 

14  59 

40 

4052.4 

-28.21 

222.64 

144.1? 

23 

8 55 

2996.48 

-21 .62 

92.06 

241.53 

33.71 

23  58 

51 

2396.5 

-28.20 

07.45 

35.88 

13 

42  7 

4652.38 

-21 .64 

227.26 

241.55 

33.72 

14  59 

40 

4052.4 

-28.21 

222.64 

U4 .12 

23 

8 55 

2996.48 

-21.62 

92.06 

241.53 

33.71 

23  58 

51 

2396.5 

-28.20 

87.45 

JIFFERENTIAt. 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.4977 

TRA- 

-2.4362 

.TC3  -.7769 

BAU  .6744 

SCT  4026.5  SCR 

669.0  SG3 

126.6 

ST  2059.4 

SR  591.5 

SS 

744 .9 

ROE  .8195 

RRA 

-.1610 

RC3  -.1444 

FAU  .02834 

RRT 

.7773  RRF 

.8862  RTF 

.9748 

CRT  .9202 

CRS  -.9720 

CST 

-.9858 

FOE  1 .1842 

FRA 

-.7371 

FC3  -.3843 

BSP  J2834 

SCB 

4081.8  R23 

.1912  Rl  3 

.9774 

LSA  2255.2 

MSA  244.5 

SSA 

3.0 

BCE  2.6287 

BRA 

2.4415 

BC3  .7902 

FSP  -418 

SCI 

4060.4  SC2 

417.9  THA 

7.45 

Eli  21 31  .0 

El2  223,0 

ALF 

14.97 

1815 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  CATC  Fee  1969  FLIGHT  TIME  MZ  .00  ARRIVAL  CATE  JUL  M 1969 

HELIOCENTRIC  CONIC  DISTANCE  4 1 4 .037 

Rl  147.90  LAt  .00  LOL  150.18  VL  27.400  GAL  -4.36  All  78.40  HCA  197.12  SMA  127.67  ECC  .17534  INCH .5987  VI  30.125 

RP  108.80  LAP  -3.39  LOP  346.97  VP  37.417  GAP  5,48  A7P  101.10  TAL  201.33  TAP  38.45  RCA  105 .ZB  APO  150.05  V2  34 .829 

RC  132.989  CL  53.34  GP  -60.38  7AL  110.9 7 7AP  U6.65  ETS  301 .27  ?AE  109.43  ETE  216.15  ZAC  110.42  ETC  190.39  ClP-155.17 

planctocentric  CONIC 

C3  47.159  VHL  6.867  OLA  56.11  RAL  349.46  RAO  6568 .8  VEL  IZ.98Z  PTH  2.37  VHP  8.27]  OPA  -50.83  RAP  46.72  ECC  1.7761 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

39 . 30 

14  7 32 

4559.85 

-24.98 

220.96 

241 ,24 

37.96 

15 

23  32 

3959.9 

-31  .17 

215.64 

1 40 . 70 

23  16  12 

2939.82 

-24.96 

90.17 

241 .22 

37.95 

24 

5 11 

2339.8 

-31  .16 

84 .85 

39.30 

14  7 32 

4559.85 

-24.98 

220.96 

241 .24 

37.96 

15 

23  32 

3959.9 

-31  .17 

215.64 

140.70 

23  16  12 

2939.82 

-24.96 

90.17 

241 .22 

37.95 

24 

5 11 

2339.8 

-31  .16 

84.85 

39.30 

14  7 32 

4559.85 

-24.98 

220.96 

241  .24 

37.96 

15 

23  32 

3959.9 

-31  .17 

215.64 

i 40 . 70 

23  16  12 

2939.82 

-24.96 

90.17 

241.22 

37.95 

24 

5 11 

2339.8 

-31.16 

84  .85 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  2.1875  TRA-2.1961  TC3-1.1834  BAU  .7636  SOT  4095.5  SGR  835.9  SC3  151.9  ST  2075.0  SR  673-6  SS  769.8 

RCE  .7966  RRA  -.2425  RC3  -.2577  PAU  .03621  RRT  .8707  RRF  .9548  RTF  .9672  CRT  .9451  CRS  -.9890  CST  -.9830 

FCE  1,ZZ89  FRA  -.7337  FC3  -.6648  BSP  13308  SOB  4)79.9  R23  .2121  R13  .9711  L$A  2301.1  MSA  238.2  SSA  3.8 

OCE  2.3281  8RA  2.2095  BC3  1.2112  F$P  -513  SCI  4160.3  SG2  404,7  THA  10.J7  ELI  21 7l.4  El2  210.4  AlF  17.22 

LAUNCH  DATE  FEB  19  1 969  FLIGHT  TIME  144.00  ARRIVAL  DATE  JUL  13  1969 

HELIOCENTRIC  CONIC  OJSTANCE  419.943 

RL  147.90  LAL  .00  LOL  150.18  VL  27.434  GAL  -4.10  A7L  80.17  HCA  200.24  SNA  127.37  ECC  .17599  INC  9.8307  VI  30.125 

RP  108.78  LAP  -3.39  LOP  350.15  VP  37.391  GAP  5.7l  A7P  99.23  TAL  199.87  TAP  40.11  RCA  104.95  APO  149.78  V2  34.837 

RC  135.313  GL  49.96  GP  -54.91  2AL  112.44  2AP  121.19  ETS  303.62  7AE  113.33  ETE  216.05  7AC  113.32  ETC  191.66  ClP-154. 20 

PLANETOCENTRIC  conic 

C3  37.244  VHL  6.103  OLA  53.66  RAL  353.55  RAO  6568.5  VEL  12.594  PTH  2.28  VHP  7.469  OPA  -45.19  RAP  44.23  ECC  1.6129 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

42,30 

14  32  21 

4482.31 

-27.24 

215.13 

241.31 

41  .79 

15  47  4 

3882.3 

-33.06 

Z09.19 

137.70 

23  23  59 

2898.39 

-Z7.1 3 

88.46 

241 .29 

Xl.70 

24  12  17 

2298.4 

-33.05 

82.53 

42.30 

14  32  21 

4482.31 

-27.24 

215.13 

241.31 

41 .79 

15  47  4 

3882.3 

-33.06 

209.19 

137.70 

23  23  59 

2898.39 

-27.23 

88.46 

241 .29 

41.78 

24  12  17 

2298.4 

-33.05 

82.53 

42.30 

14  32  21 

4482.31 

-27.24 

215.13 

241 .31 

41 .79 

15  47  4 

3882.3 

-33.06 

Z09.19 

137. 70 

23  23  59 

2898.39 

-27.23 

88,46 

241.29 

41 .70 

24  12  17 

2298.4 

-33.05 

82.53 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.0707  TRA-i.9362  TC3-1.5434  BAU  .7839  SCT  4091 .5  SGR  858.8  SG3  169.5  ST  2151.7  SR  709.4  SS  817.0 

ROE  .7487  RRA  -.1994  RC3  -.3105  FAU  .04017  RRT  .8679  RRF  .9601  RTF  .9550  CRT  .9529  CRS  -.9939  CST  -.9805 

FOE  1 .3079  FRA  -.6440  FC3  -.9336  BSP  1 1945  SG0  4180.7  R23  .2465  R13  .9597  LSA  2396.2  MSA  242.5  SSA  4.6 

3CE  2.2019  BRA  1.9465  BC3  1.5743  FSP  -483  SGI  4 J 59.6  SG2  419.6  THA  10.43  ELI  2256.3  El2  205.2  ALF  17.59 


LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  U6.00  ARRIVAL  OATE  JUL  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  425.837 

RL  147.90  LAL  .00  LOL  150.18  VL  27.389  GAL  -3.84  A7L  81  .48  HCA  203.38  SMA  127.06  ECC  .17679  INC  8.5181  VI  30.125 

RP  108.75  LAP  -3.37  LOP  353,32  VP  37.366  GAP  5.94  A7P  97.83  TAl  198.40  TAP  41.78  RCA  104  .60  APO  149.53  v2  34.846 

RC  137.625  CL  46.81  GP  -49.9?  7Al  113.36  2AP  125.41  ETS  305.14  7AE  116.52  ETE  214.88  ?AC  115.95  ETC  191.93  ClP-154. 32 

PLANETOCENTRIC  CONIC 

C3  30.819  VHL  5.552  OLA  51.54  RAL  3*7.51  RAD  6568.2  VEL  12.337  PTH  2.22  VHP  6.951  OPA  -40.04  RAP  42.67  ECC  1.5072 
LNCH  A7MTH  INCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

44.96  1456  7 4416,76  -28.73  209.04  241. 7j  45.18  16  944  3816.8  -34.20  203.41 

135.04  23  31  50  2868.43  -28.72  87.01  241 .69  45.17  241939  2268.4  -34.19  80.58 

44.96  14  56  7 4416.76  -28.73  209.04  241.71  45.18  16  9 44  3816,8  -34.20  203. 4j 

135.04  23  31  50  2868.43  -28.72  87.01  241.69  45.17  24  19  39  2268.4  -34.19  8Q.56 

44.96  1456  7 4416.76  -28.73  209704  241 .7]  45.18  16  944  3816,8  -34.20  203.41 

135.04  23  31  50  2868.43  -28. 7£  07.01  241.69  45.17  24  19  39  2268.4  -34.19  80.58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE  I .8964  TRA- 1 .81 78  TC3-2.O370  BAU  .8550  SGT  4247.7  SGR  860.9  SG3  192.2  ST  2157.3  SR  676.6  SS  810.5 

RCE  .6490  RRA  -.1901  RC3  -.3957  FAU  .04704  RRT  .8903  RRF  .9663  RTF  .9536  CRT  .9574  CRS  -.9957  CST  -.9799 

FOE  1.2719  FRA  -.6240  FC3-1.3213  BSP  13501  SOB  4334.1  R23  .2420  R13  .9577  LSA  Z390.8  MSA  229.6  SSA  5.7 

BCE  2.0043  BRA  1.8277  0C3  2.0750  FSP  -631  SGI  4316.9  SG2  385.7  THA  10.31  til  2253.2  EL2  107.0  AlF  16.83 

LAUNCH  CATE  FEB  19  1 969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  17  1969 

HELIOCENTRIC  CONIC  OISTANCE  431.733 

RL  147.90  LAL  .00  La  150.18  VL  27.343  GAL  -3.56  A?t  82.50  HCA  206.52  SMA  126.76  ECC  .17771  INC  7.5006  VJ  30.125 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.341  GAP  6.18  A?P  96.72  TAL  196.91  TAP  43.44  RCA  104.23  APp  149.28  V2  34.855 

RC  139.923  Gl  43.93  GP  -45.61  7Al  113.76  2AP  129.28  ETS  306.28  ZAl  119. 11  ETE  213.24  7AC  118.40  ETC  191.75  ClP-154,83 


PLANETOCENTRIC  CONIC 
C3  26.370  VHl  5.135 

OLA  49.71 

RAL  1.37 

RAO  6568.1 

VEL  12.155 

PTH  2.18 

VHP 

6.613 

OPA  -35.36 

RAP  41.79 

ECC  1 .4340 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

47.27 

15  18  49 

4360.75 

-29.71 

205.13 

242.45 

48.12 

16 

31  30 

3760.7 

-34.06 

198.Z9 

137.7J 

23  39  55 

2846.60 

-29.70 

85.83 

242.44 

40.11 

2* 

27  21 

2246.6 

-34.05 

70.99 

4 7.27 

15  18  49 

4360.75 

-29.71 

205.13 

242.45 

40.12 

16 

31  30 

3760.7 

-34.06 

I 90.29 

132.73 

23  39  55 

2846.60 

-29.70 

85.83 

242.44 

40.  U 

24 

27  21 

2246.6 

-34.05 

70 .99 

47.27 

15  18  49 

4360.75 

-29.7] 

205.13 

242.45 

40.12 

16 

31  30 

3760.7 

-34.06 

198.29 

132.73 

23  39  55 

2846.60 

-29.70 

85.83 

242.44 

40.11 

24 

27  21 

2246.6 

-34 .85 

78.99 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


T DE  1 

1 .0045 

TRA- 

1 .6689 

TC3-2.4910 

BAU 

.0914 

SGT 

4346.5 

SGR 

020.0 

SG3 

207.4 

ST 

2192.3 

SR 

651.0 

55 

814.3 

RCE 

.5  709 

Rff  A 

-.1542 

RC3  -.4343 

FAU 

.05074 

RRT 

.8905 

RRF 

.9626 

RTF 

.9468 

CRT 

.9603 

CRS 

-.9969 

CST 

-.9790 

FOE  ] 

l .2511 

FRA 

-.5459 

FC3-1 .6660 

BSP 

1304  7 

5GB 

4424.0 

R23 

• 2451 

R13 

.9524 

LSA 

2417.2 

MSA 

223.7 

SSA 

6.0 

80E  : 

l .8951 

BRA 

1 .6760 

0C3  2.5285 

FSP 

-606 

SGI 

4409.1 

SG2 

371  .8 

THA 

9.71 

Eli 

2280.2 

El2 

174.5 

ALF 

16.01 

1816 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  tVOL  4,  1968-69  > 


LAUNCH  DATE  F£B  19  1969  FLIGHT  TINE  150.00  ARRIVAL  CATE  JUL  19  3969 


HELIOCENTRIC  CONIC  DISTANCE  437.623 


PL  147.90 

LAL 

.00 

LOL  150.10 

VL  27.297 

GAL  -3.26 

a7l  03.32 

HCA  209.67 

SMA  126.45 

ECC  .17075 

INC 

6.6045 

VI 

30.125 

RP  106.69 

LAP 

-3.30 

LOP  359.60 

VP  37.316 

GAP  6,41 

A7P  95,81 

TAL  195.41 

TAP  45.08 

RCA  103.05 

APO 

149.06 

V2 

34 .065 

PC  142.207 

Gl 

41  .27 

GP  -41.74 

7AL  113.69 

7AP  132.00 

E'fS  307.20 

ZAC  121.21 

ETE  211.40 

ZAC  120.72 

ETC 

191 .36 

CLP 

-155 . 50 

PLANE TOCENTRIC 

CONIC 

C3  23.134 

VHL 

4 .010 

OLA  40.15 

PAL  5.16 

PAD  6567,9 

VEL  12.021 

PTH  2.15 

VHP  6 . 396 

OPA  -31  .12 

RAP 

41 .42 

ECC 

1 .3007 

LNCH  A7HTH 

LNCH  TINE 

L-J  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  A SC 

INJ  AZMTM 

INJ  TIME 

PO  CST  TIN 

INJ 

2 LAT 

IN; 

2 LONG 

49.28 

15 

40  30 

4312.34 

-30.35 

200.93 

243.54 

50.64 

16  52 

31 

3712.3 

- 

35.21 

193 .80 

1 30 . 72 

23 

40  20 

2830.62 

-30.34 

04.07 

243.52 

50.63 

24  35 

30 

2230.6 

- 

35.20 

77.72 

49.20 

15 

40  30 

4312.34 

-30.35 

200.95 

243.54 

50.64 

16  52 

31 

3712.3 

- 

35.21 

193.80 

1 30 . 72 

23 

40  20 

2030.62 

-30.34 

04.07 

243.52 

50.63 

24  35 

30 

2230.6 

- 

35.20 

77.72 

49.28 

15 

40  30 

4312.34 

-30.35 

200.93 

243.54 

50.64 

16  52 

31 

3712.3 

- 

35.21 

193.80 

1 30 . 72 

23 

40  20 

2630.62 

-30.34 

04.07 

243.52 

50.63 

24  35 

30 

2230.6 

- 

55.20 

77.72 

JIFFERENTUl  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

OR0IT  DETERMINATION  ACCURACY 

TOE  1 .7377 

TRA‘ 

•1 .5256 

TC3-2.9462 

BAU  .9219 

SGT  4442.6  SGR 

700.7  SG3 

218.6 

ST  2227.1 

SR 

624.5 

55 

812.0 

ROE  .5213 

RRA 

-.1202 

RC3  -.4536 

FAU  .05309 

RRT 

.8866  RRF 

.9553  RTF 

.9444 

CRT  .9629 

CRS 

-.9979 

CST 

-.9701 

FOE  1 .2157 

FRA 

-.4529 

FC3-J .9660 

BSP  14137 

SGB  4512.1  R23 

.2432  Rl 3 

.94  75 

LSA  244J .6 

MSA 

218.0 

SSA 

6.0 

SOE  1 .8142 

BRA 

1 .5304 

BC3  2.9809 

FSP  -724 

SGI  4497.7  SG2 

360.3  THA 

9.00 

ELI  2307.2 

El2 

162.6 

alf 

15.19 

LAUNCH  DATE  FEB  19  1969  FLIGHT  TIME  152.00  ARRIVAL  DATE  JUL  21  1969 

HELIOCENTRIC  CONIC  0ISTANCE  443.506 

RL  147.90  LAL  .00  LOL  150. IB  VL  27.251  CAL  -2.99  A7L  63.99  HCA  212.63  SMA  126.15  ECC  ,17992  INC  6.0120  VI  30.125 

RP  106.66  LAP  -3.26  LOP  2.66  VP  37.292  GAP  6.65  AZP  95.06  TAL  193.66  TAP  46.71  RCA  103.45  APO  146.65  V2  34.675 

RC  144.476  Gl  36.60  CP  -36.32  7AL  113.20  7AP  135.99  ETS  307.96  ZAC  122.90  ETE  209.53  7AC  122.94  ETC  190-87  ClP-156.46 

Plane TOCENTRJC  CONIC 


C3  20.690 

VHL 

4.549 

OLA  46.01 

RAl  8.92 

RAO  6567, 

,0  VEL  11.919 

* PTH  2.12 

VHP  6. 

263 

OPA 

-27,28 

RAP 

41  .45 

ECC 

I .3405 

LNCH  A7M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

51  .03 

16 

1 47 

4270.12 

-30.76 

197.25 

244.96 

52.00 

17  12 

57 

3670.1 

- 

35.37 

189.85 

128.97 

0 

1 10 

2016.86 

-30.75 

84.11 

244.95 

52.79 

0 48 

9 

2218.9 

- 

35.36 

76.72 

51  .03 

16 

1 47 

4270.12 

-30.76 

197.25 

244.96 

52.80 

17  12 

57 

3670.1 

- 

35.37 

189.05 

128.97 

0 

1 10 

2610.00 

-30.75 

84.11 

244.95 

52.79 

0 48 

9 

2210.9 

- 

35.36 

76.72 

51  .03 

4 6 

1 47 

4270.12 

-30.76 

197.25 

244.96 

52.80 

17  12 

57 

3670.1 

- 

35.37 

189.85 

128.97 

0 

1 10 

2018.00 

-30.75 

04.11 

244.95 

52.79 

0 48 

9 

2216.9 

- 

35.36 

76.72 

differential 

. CORRECTIONS 

H10-C0URSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .6860 

tra- 

1 .3861 

TC3-3.4032 

BAU  .9499 

SGT  4530.9  SGR 

748.3  SC3 

226.5 

ST 

2259.3 

SR 

599.7 

SS 

803.6 

RDC  .4743 

RRA 

-.0910 

RC3  -.4599 

FAU  .05439 

RRT 

.0806  RRF 

.9430  RTF 

.9405 

CRT 

.9657 

CRS 

-.9966 

CST 

-.9772 

FOE  1 .1681 

FRA 

-.3531 

FC3-2.2750 

BSP  14439 

see 

4600.2  R23 

.2359  R13 

.9432 

LSA 

2462,7 

MSA 

212.0 

SSA 

9.2 

60E  1.7514 

BRA 

1 .3891 

BC3  3.4341 

FSP  -750 

SGI 

4566.0  SG2 

350.9  THA 

8.31 

Eli 

2332.6 

El2 

150.8 

ALF 

14.44 

launch  DATE  FEB  19  1969 


FLIGHT  TIME  154,00 


ARRIVAL  OATE  JUL  23  1969 


HELIOCENTRIC  CONIC  OISTANCE  449,379 

RL  147.90  LAL  .00  LOL  150.16  VL  27.205  GAL  -2.69  A7L  84.55  HCA  215.99  SNA  125.85  ECC  .18122  INC  5.4452  Vi  30.125 

RP  106.63  LAP  -3.20  LOP  6.05  VP  37.266  GAP  6.69  A7P  94.41  TAL  192.34  TAP  48.33  RCA  103.04  APO  148.66  V2  34.685 

RC  146.734  GL  36,50  GP  -35.31  7AL  112.34  ZAP  138.69  ETS  308.63  7AE  124.25  ETE  207.70  ZAC  125.12  ETC  190.35  ClP-157.41 

PLANE TOCENTRIC  CONIC 

C3  18.792  VHL  4.335  OLA  45,65  RAL  12.70  RAO  6567.8  V£L  11.840  PTH  2.10  VHP  6.191  OPA  -23.80  RAP  41.80  ECC  1.3093 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.57 

16  22  27 

4233.04 

-31  .02 

193.96 

246.71 

54.66 

17  33  0 

3633.0 

-35.40 

106.39 

127.43 

0 10  40 

2610.26 

-31.00 

83.52 

246.70 

54.65 

0 57  30 

2210.3 

-35.39 

75.93 

52.5  7 

16  22  27 

4233.04 

-31 .02 

193.96 

246.71 

54.66 

17  33  0 

3633.0 

-35.40 

106.39 

127.43 

0 10  40 

2010.20 

-31 .00 

63.52 

246.70 

54.65 

0 57  30 

2210.3 

-35.39 

75.93 

52.57 

16  22  27 

4233.04 

-31.02 

193.96 

246.71 

54.66 

17  33  0 

3633.0 

-35.40 

186.39 

127.43 

0 10  40 

2810.28 

-31.00 

63.52 

246.70 

54.65 

0 57  30 

2210.3 

-35.39 

75.93 

DIFFERENTIAL  CORRECTIONS  MI0-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE 

1 .6459 

TRA-1 .2465 

TC3-3.6572 

BAU 

.9750 

SGT 

4633.6 

SGR 

710.9 

SG3 

231 .5 

ST 

2209.6 

SR 

570.4 

SS 

791  .4 

ROE 

.4  366 

RRA  -.0663 

RC3  -.4566 

FAU  .05400 

RRT 

.6726 

RRF 

.9317 

RTF 

.9372 

CRT 

.9669 

CRS 

-.9992 

CST 

-.9764 

FOE 

1 . 1 J 32 

FRA  -.2503 

FC3-2.5247 

BSP 

14730 

SC6  4687.0 

R23 

.2239 

R13 

.9395 

LSA 

2462.1 

MSA 

205.6 

SSA 

10.6 

eoe 

1 . 7026 

BRA  1 .2483 

0C3  3.6641 

FSP 

-767 

SGI 

4675.2 

SG2 

344.2 

THA 

7.67 

Eli 

2357.4 

EL2 

139.1 

alf 

13.00 

LAUNCH  DATE  FEB  19  1969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  25  1969 


HELIOCENTRIC  CONIC  DISTANCE  455.243 

Rl  U7.90  LAL  .00  LOL  150.18  VL  27,159  GAL  -2.38  47L  85.04  HCA  219.16  SMA  125.55  ECC  .16266  INC  4.9583  VI  30.125 

RP  106.59  LAP  -3.13  LOP  9.23  VP  37.245  GAP  7.13  ATP  93.85  TAL  190.78  TAP  49.94  RCA  102.62  APO  148.46  V2  34.897 

RC  148.977  Gl  34.34  GP  -32.66  7AL  111.12  ZAP  141.51  ETS  309.17  7A£  125.34  ETE  205.97  ZAC  127.26  ETC  169.84  ClP-158.40 

plane tocentric  conic 


C3  17. 209 

VHL  4.1 58 

OLA  44.64 

RAl  16.54 

RAO  6567,7 

VEL  11 .776 

PTH  2.00 

VHP 

RAP  42.40 

ECC  1.2645 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.93 

16  42  52 

4200.30 

-31 .16 

191.07 

240.79 

56.26 

17 

52  52 

3600.3 

-35.35 

183.33 

126.07 

0 20  50 

2604.12 

-31.15 

83.07 

240.70 

56.25 

1 

7 34 

2204.1 

-35.34 

75.33 

53.93 

16  42  52 

4200.30 

-31.16 

191 .07 

248.79 

56,26 

17 

52  52 

3600.3 

-35.35 

163.33 

126.07 

0 SO  50 

2604.12 

-31.15 

63.07 

240.78 

56.25 

1 

7 34 

2204.1 

-35.34 

75.33 

53.93 

16  42  52 

4200.30 

-31.16 

191.07 

248.79 

56.26 

17 

52  52 

3600.3 

-35.35 

103.33 

126.07 

0 SO  50 

2604.12 

-31.15 

63.07 

240.70 

56.25 

1 

7 34 

2204.1 

-35.34 

75.33 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.6162  tra-1.1023  TC3-4.2976  BAU  .9967  SOT  4721.3  SCR  677.6  SG3  233.9  ST  2319.8  SR  561.7  SS  777.2 

ROE  .4071  RRA  -.0446  RC3  -.4451  FAU  .05439  RRT  .8619  RRF  .9154  RTF  .9340  CRT  .9725  CRS  -.9996  CST  -,9755 

FOE  1.0562  FRA  -.1453  FC3-2.7234  0SP  14970  SG0  4769.6  R23  .2093  R13  .9359  LSA  2502.3  MSA  199.3  SSA  12.0 

0OE  1.6667  BRA.  1.1032  0C3  4.3208  FSP  -770  SGI  4757.4  SG2  341  -0  THA  7.09  ELI  2383.5  El2  127.3  ALF  13.29 


1817 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968  69  ► 


LAUNCH  cate  FEB  19  1969 

HELIOCENTRIC  CONIC 
Rl  J47.90  LAL  .00  LOL  150.18 

RP  J08.56  LAP  -3.05  LOP  12.42 

RC  151 .204  CL  32. 27  CP  -30.32 

planctocentric  CONIC 


flight  time  158.00 


ARRIVAL  DATE  JO L 27  1 969 


27.112  CAL 
37.222  CAP 


01  STANCE  461 
-2.06  A7L  85.4 
7.37  A7P  93.3 


096 


C3  16.083 

VHL  4.010 

CLA  43.74 

RAl  20.45 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

55.15 

17  3 12 

A171  .18 

-31 .22 

124.85 

0 31  41 

2800.08 

-31 .21 

55.15 

17  3 12 

4171 .18 

-31 .22 

124.85 

0 31  41 

2800.06 

-31 .21 

55.15 

17  3 12 

4171  .18 

-31 .22 

124.85 

0 31  41 

2800.00 

-31 .21 

DIFFERENTIAL 

CORRECT  I<5nS 

RAO  6567.6 
INJ  LONG 
188.47 
82.75 
188.47 
82.75 
188.47 
82.75 


VEL  11.725  PTH 
INJ  RT  A SC  IN. 
251  .17 
251  .16 
251  .17 

251.16 

251.17 
251.16 


222.33 

SMA 

125.25 

ECC  .18425 

INC  4.5331 

VI  30.125 

189.20 

TAP 

51.53 

RCA  102.18 

APO  U8.33 

V2  34.908 

126.22 

ETE 

204.36 

7 AC  129.38 

ETC  189.35 

CLP-159.39 

2.07 

VHP 

6.171 

OPA  -17.75 

RAP  43.23 

ECC  1 .2647 

l A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.65 

18 

12  43 

3571  .2 

-35.24 

280.61 

57.64 

1 

10  21 

2200.1 

-35.23 

74  .89 

57,65 

18 

12  43 

3571  .2 

-35.24 

180.61 

57.64 

I 

18  21 

2200.1 

-35.23 

74  .89 

57.65 

18 

12  43 

3571.2 

-35.24 

180.61 

57,64 

J 

18  21 

2200.1 

-35.23 

74  .89 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4811.4 

SGR 

649.6  SG3  234.6 

ST 

2342.1 

SR 

547.5 

SS 

757.9 

RRT  ,0503 

RRF 

.0968  RTF 

.9318 

CRT 

.9764 

CRS 

-.9995 

CST 

-.9746 

SCB  4055.1 

R23 

.1909  R13 

.9334 

LSA 

2514.4 

MSA 

192.3 

S5A 

13.5 

SGI  4043.2 

SG2 

339.6  THA 

6.58 

ELI 

2402.5 

El2 

115.2 

alf 

12-89 

plight 

TIME 

160.00 

arrival 

OATE 

JUL 

29  1969 

■0I3TANCE  466 

.937 

-1.73  A7L 

85.84  HCA  225.50 

SMA  124.96 

ECC 

.18599 

INC 

4.1563 

VI 

30.125 

7.62  A7P 

92.92  TAL  187.61 

TAP  53.12 

RCA 

101 .72 

APO 

148.20 

V2 

34 . 920 

TOE  1.5884  TRA  -.9573  TC3-4.7337  BAU  1.0220 
ROE  .3830  RRA  - .0273  RC3  -.4315  FAU  .05358 

FOE  .9935  FRA  -.0455  FC3-2.8841  BSP  15279 

80E  1.6339  BRA  .9577  0C3  4.7533  FSP  -774 

LAUNCH  DATE  FEB  19  1969 

HELIOCENTRIC  CONIC 

RL  147.90  LAL  .00  LOt  150.18  VL  27.066  GAL 

RP  108.52  LAP  -2.96  LOP  15.61  VP  37.199  GAP 

RC  153.416  GL  30.29  GP  -28,26  7Al  107.77  7AP  146.07  ETS  309*92  7AE  126.92  ETC  202.89  7AC  131,50  ETC  188.88  ClP-160.39 

planctocentric  conic 

C3  15.112  VHL  3.887  OLA  42.94  RAl  24,45  RAO  6567.6  VEL  11,683  PTH  2.05  VHP  6.205  OPA  -15.11  RAP  44.23  ECC  l .2487 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.27 

17  23  40 

4J45.08 

-31.21 

186.13 

253.84 

58.87 

18  32  45 

3545.1 

-35.07 

1 70 . 1 7 

123.73 

0 43  10 

2798.05 

-31 .19 

02.56 

253.83 

58.86 

I 29  48 

2198,0 

-35.06 

74  .61 

56.27 

17  23  40 

4145.00 

-31  .21 

186.13 

253.84 

50.07 

10  32  45 

3545.1 

-35.07 

1 70  . J 7 

123.73 

0 43  10 

2798.05 

-31 .19 

82.56 

253.83 

50.86 

1 29  40 

2190.0 

-35.06 

74  .61 

56.27 

17  23  40 

4145.08 

-31.21 

186.13 

253.84 

58.87 

10  32  45 

3545.1 

-35.07 

1 78 . 1 7 

123.73 

0 43  10 

2798.05 

-31 .19 

82.56 

253.83 

50.86 

1 29  40 

2190.0 

-35.06 

74  .61 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .5629 

TRA  -.8077 

TC3-5 . 1 526  BAU 

1 .0444 

SGT  4090.9 

SGR 

626.4  SG3 

2S3.9 

ST 

2357,7 

SR 

536.2 

SS 

735.4 

ROE 

.3637 

RRA  -.0123 

RC3  -.4156  FAU 

.05237 

RRT  .8373 

RRF 

,0760  RTF 

.9302 

CRT 

.9806 

CRS 

-.9988 

CST 

-.9735 

FOE 

.9292 

FRA  .0502 

FC3-2.9999  BSP 

15584 

SGB  4938.8 

R23 

.1708  Rl  3 

.9315 

LSA 

2520.4 

MSA 

185.0 

SSA 

15,1 

BCE 

I .6047 

BRA  .8070 

0C3  5.1693  FSP 

-772 

SGI  4927.0 

SG2 

340.6  THA 

6.14 

Eli 

2415.7 

El2 

102.7 

ALF 

12.60 

LAUNCH 

OATE  FEB  19  1969 

flight  time 

162.00 

ARRIVAL 

DATE 

JUL 

31  1969 

RL  147.90 

LAL 

.00 

LOL  150.18 

VL  27.020 

GAL  -1.39 

A7l  86.18 

HCA  228.68 

SMA  124,67 

ECC  .18709 

INC 

3.0104 

VJ 

30.125 

RP  100.48 

LAP 

- 2.87 

LOP  18.80 

VP  37.177 

GAP  7.07 

A7P  92.52 

TAl  186.01 

TAP  54.70 

RCA  101 .24 

APO 

340.09 

V2 

34 .932 

RC  155.612 

GL 

28.37 

GP  -26.43 

7AL  105.67 

7AP  140.06 

CTS  310,11 

7AE  127.49 

ETE  201.54 

7AC  133.62 

ETC 

100.4  3 

CLP 

'161  .39 

plane tocenYric  conic 

C3  14.334 

VHL 

3.786 

OLA  42.18 

RAL  28.56 

RAD  6567,6 

VEL  11.650 

PTH  2.05 

VHP  6.261 

DPA  -12.68 

RAP 

45.39 

ECC 

J .2359 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

57,32 

17 

44  26 

4121  .45 

-31 .12 

103.98 

256.81 

59.95 

18  53  8 

3521 .5 

- 

■34.05 

175.96 

122.68 

0 

55  12 

2798 . 1 3 

-31  .11 

82.50 

256.80 

59.93 

1 41  50 

2198.1 

" 

34.04 

74 .40 

57.32 

17 

44  26 

4121 .45 

-31 .12 

183.98 

256.01 

59.95 

18  53  8 

3521  .5 

- 

34.05 

175.96 

122.68 

0 

55  12 

2798.13 

-31  .11 

82.50 

256.80 

59.93 

1 41  50 

2198.1 

“ 

34  .04 

74  .40 

57.32 

17 

44  26 

4121 .45 

-31  .12 

103.98 

256.81 

59.95 

18  53  8 

3521  .5 

- 

34.05 

175.96 

122.68 

0 

55  12 

2796.13 

-31  .11 

82.50 

256.80 

59.93 

1 4J  50 

2198.1 

- 

34.04 

74  .40 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.5377 

TRA 

-.6519 

TC3-5.5458 

BAU  1.0655 

SGT  4962.2  SGR  - 

607.5  SG3  231.8 

ST  2364.4 

SR 

527.5 

SS 

710.0 

ROE  .3485 

RRA 

.0012 

RC3  -.3981 

FAU  .05083 

RRT 

.8226  RRF 

.8535  RTF 

. 9290 

CRT  .9847 

CRS 

'.9972 

CST 

-.9722 

FOE  .8641 

FRA 

.1423 

FC3-3.0703 

BSP  1 5868 

SGB  5019.1  R23 

.1506  RJ  3 

.9301 

LSA  2518.1 

MSA 

177.8 

SSA 

16.8 

BOE  1 .5767 

BRA 

.6519 

BC3  5.5601 

FSP  -765 

SGI  5007,3  SG2 

343.7  THA 

5.76 

ELI  2420.9 

EL2 

09.7 

AL-F 

12.41 

LAUNCH  date  FEB  19  1969 


FLIGHT  TIME  164.00 
DISTANCE  478.583 


ARRIVAL  DATE  AUG  2 1 969 


Rl  147.90 

LAL 

.00 

LOL  150.10  VL  26.974 

GAL  -1.03 

A?L  86.49 

HCA  231 .86 

SMA  124.38 

ECC  .18997 

INC  3.5116 

VI 

30.125 

RP  108.45 

LAP 

-2.76 

LOP  21 .99 

VP  37.156 

GAP  8.13 

47 P 92.17 

TAL  184.40 

TAP  56.26 

RCA  100.75 

APO  148.00 

V2 

34.945 

RC  157.792 

GL 

26.49 

GP  -24.81 

2Al  103.33 

?AP  149.89 

ETS  310,19 

7AE  127.96 

ETE  200.32 

7AC  135.75 

ETC  188.01 

CLP 

-162.37 

plane tocentric  conic 

C3  13.721 

VHL 

3.704 

OLA  41.46  RAL  32.78 

RAO  6567.5 

VEL  11.624 

PTH  2.04 

VHP  6.335 

OPA  -10.45 

RAP  46.69 

ECC 

1 .2250 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.36 

18 

5 41 

4099.77 

-30.95 

101 .98 

260.04 

60.92 

19  14  0 

5499.8 

-34.57 

173.90 

121 .64 

1 

7 39 

2800.58 

-30.94 

82.61 

260.03 

60.90 

1 54  19 

2200 .6 

-34 .56 

74 .53 

58.36 

18 

5 41 

4099.77 

-30.95 

101 .98 

260.04 

60.92 

19  14  0 

3499.8 

-34 .57 

173.90 

121  .64 

1 

7 39 

2800,58 

-30.94 

02.61 

260.03 

60.90 

1 54  19 

2200.6 

-34 .56 

74 .53 

58.36 

18 

5 41 

4099.77 

-30.95 

101.98 

260.04 

60.92 

19  14  0 

34 99.8 

-34.57 

173.90 

121 .64 

1 

7 39 

2800.58 

-30.94 

82.61 

260.03 

60.90 

1 54  19 

2200.6 

-34 .56 

74.53 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .5104 

TRA 

-.4087 

TC3-5 .9079 

BAU  1.0859 

SGT  5062.7  SGR 

592.7  SG3  ; 

229.0 

ST  2359.5 

SR  520,7 

SS 

601 .3 

RDE  .3365 

RRA 

.0137  RC3  -.3008 

FAU  .04912 

RRT 

,8072  RRF 

.8301  RTF 

.9283 

CRT  .9807  CRS  -.9944 

CST 

-.9705 

FOE  ■ 7982 

FRA 

.2 303  FC3-5.0396  BSP  16159 

SGB  5097.3  R23 

.1307  Rl 3 

.9292 

LSA  2504.6 

MSA  170.8 

SSA 

18,7 

BDE  1.5474 

BRA 

.4809 

BC3  5.9201 

FSP  -757 

SGI  5085.4  SG2 

348.3  THA 

5.42 

ELI  2415.0 

EL2  76.1 

Alf 

3 2.32 

1818 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  > 


launch  cate  FEB  19  1969 


flight  time  lee.oo 


ARRIVAL  CATE  AUG  4 1969 


HELIOCENTRIC  CONIC 

RL  147.90  LAl  .00  LOL  3 50. IB  VL  26.920 

RP  108.41  LAP  -2  .65  LOP  25.10  VP  37.134 

RC  159.953  GL  24.63  OP  -23.36  ZAL  100.75 

PLANETOCENTRIC  CONIC 


01  STANCE  484.385 
GAL  -.66  A7L  86.77  HCA 

GAP  8.40  A7P  91.85  TAl 


C3  13.254 

VHL 

3 

.641 

CLA  40.73 

RAL  37.1] 

LNCH  A/MTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

59.40 

18 

27 

32 

4079.40 

-30.71 

120.60 

1 

20 

18 

2805.80 

-30.69 

59.40 

18 

27 

32 

4079.48 

-30.71 

120.60 

1 

20 

18 

2805.80 

-30.69 

59.40 

18 

27 

32 

4079.46 

-30.71 

120.60 

1 

20 

18 

2805.80 

-30.69 

RAO  6567.5 
INJ  LONG 
180.07 
82.90 
180.07 
82.90 
180.07 
82.90 


ROE  .3276  RRA 
FOE  .7343  FRA 
60E  1.5172  BRA 


V£L  11.603  PTH 
INJ  RT  ASC  IN. 

263.53 

263.52 

263.53 

263.52 

263.53 

263.52 


DIFFERENTIAL  CORRECTIONS 
TOE  1.4814  TRA  -.3161  TC3-6 .2206  BAU  1.1041 
.0256  RC3  -.3623  FAU  .04717 
.3148  FC3-3 .0010  BSP  16383 
.3171  0C3  6.2312  FSP  -743 


SGT  5136.3  SGR 
RRT  .7907  RRF 
SGB  5169.1  R23 
SGI  5156.9  SG2 


235.05 

SMA 

124.09 

ECC  .19223 

INC 

3.2303 

VI 

30.125 

182.76 

TAP 

57.82 

RCA  100.24 

APO 

147.94 

vz 

34.957 

128.35 

ETE 

199.22 

7AC  137.89 

ETC 

167.60 

CLP 

-163.33 

2.03 

VHP 

6.425 

SD 

Kl 

^C 

< 

CL 

O 

RAP 

48.10 

ECC 

1 .2161 

J A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

Z LONG 

61  .80 

19 

35  31 

3479.5 

34.21 

171  .96 

61.79 

2 

7 4 

2205.8 

34.20 

74 .79 

61 .60 

19 

35  31 

3479.5 

34.21 

1 71  .96 

61.79 

2 

7 4 

2205.6 

■34.20 

74.79 

61.80 

19 

35  31 

3479.5 

34.21 

171  .96 

61.79 

2 

7 4 

2205.6 

34.20 

74 .79 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

> SG3  225*2 

ST  2343.7 

SR 

515.9 

SS 

651  .8 

\ RTF  . 

.9280 

CRT  .9925 

CRS 

-.989 7 

CST 

-.9 664 

F R13  , 

.9288 

LSA  2481 .2 

MSA 

164.5 

SSA 

20 .6 

> THA 

5.14 

Eli  2399.0 

EL2 

61  .7 

alf 

1Z.33 

LAUNCH  OATE  FEB  1 9 1 969 


FLIGHT  TIME  168.00 


ARRIVAL  DATE  AUG  6 1969 


HELIOCENTRIC  CONIC 

RL  147.90  LAL  .00  LOL  150.18  VL  26.883 

RP  100.37  LAP  -2.52  LOP  28.37  VP  37.113 

RC  162.097  GL  22.80  GP  -22.07  7Al  97.97 

planetocentric  conic 


DISTANCE  490.173 

GAL  -.28  A7L  87.03  HCA  238.23  SWA  123.81  ICC  .19468  INC  2.9699  vi  30.125 

GAP  8.67  A7P  91.56  TAL  101. J4  TAP  59.30  RCA  99.70  APO  3 47.91  V2  34.970 

ZAP  153.14  ETS  309.96  7AE  128.68  £TE  198.23  7AC  140.05  ETC  187.21  ClP-164.29 


C3  12.922 

VHL  3, 

.595 

OLA  39.99 

RAL  41.53 

RAD  6567.5 

VEl  11.589 

PTH  2.03 

VHP  6.520 

DPA  -6.47 

RAP  49.62 

ECC  1 .2127 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 L AT 

INJ  2 LONG 

60.50 

18  50 

5 

4060.18 

-30.36 

170.22 

267.24 

62.62 

19  57  45 

3460.2 

-33.76 

170.09 

119.50 

1 33 

1 

2014.16 

-30.35 

83.40 

267.24 

62.61 

2 19  55 

2214,2 

-33.75 

75.27 

60.50 

16  50 

5 

4060.18 

-30.36 

178.22 

267.24 

62.62 

19  57  45 

3460.2 

-33.76 

170.09 

119.5 0 

1 33 

1 

2814.16 

-30.35 

83.40 

267.24 

62.61 

2 19  55 

22  J 4 . 2 

-33.75 

75.27 

60.50 

18  50 

5 

4060.18 

-30.36 

170.22 

267.24 

62.62 

19  57  45 

3460.2 

-33.76 

170.09 

119.50 

1 33 

1 

2814.16 

-30.35 

83.40 

267.24 

62.61 

2 19  55 

2214,2 

-33.75 

75.27 

MIO-COORSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.4433 

TRA  -, 

.1377 

TC3-6 .4060 

BAU 

1.1221 

SGT 

5207.6  SGR 

572.4  SG3 

220.9 

ST 

2306,2 

SR 

510.8 

SS 

616.6 

ROE 

.3201 

RRA 

.0371 

RC3  -.3446 

FAU 

.04516 

RRT 

.7739  RRF 

.7023  RTF 

.9201 

CRT 

.9955 

CRS 

-.9825 

CST 

-.9653 

FOE 

.6671 

FRA 

.3941 

FC3-3 .0254 

BSP 

16650 

SGB 

5239.0  R23 

.0956  R13 

.9207 

LSA 

2436.0 

MSA 

159.4 

SSA 

22.6 

BOE 

1 .4704 

BRA  . 

.1426 

0C3  6.4952  FSP 

-731 

SGI 

5226.5  SG2 

36  J .2  THA 

4.09 

eli 

2361 .7 

EL2 

47.1 

alf 

12.44 

LAUNCH 

OATE 

FEB  19 

1969 

flight  time 

170.00 

arrival 

CATE 

AUG 

0 1969 

HELIOCENTRIC  CONIC 


DISTANCE  495.943 


RL  147.90 

LAL 

.00 

LOL  150.18 

VL  26.838 

GAL  .12 

A7L  87.27 

HCA 

241 .42 

SMA 

123.53 

ECC  .19735 

INC  2.7267 

vi 

30.125 

RP  108.33 

LAP 

-2.39 

LOP  31.57 

VP  37.093 

GAP  8.94 

A7P  91.31 

tal 

179.51 

TAP 

60.93 

RCA  99.15 

APO  147.90 

V2 

34.983 

RC  164.221 

CL 

20.98 

GP  -20.91 

7Al  95 .02 

7AP  154.59 

ETS  309.64 

7AE 

128.95 

ETE 

197.33 

7AC  142.22 

ETC  186.03 

CLP 

-165.23 

PLANETOCENTRIC  CONIC 

C3  12.720 

VHL 

3.567 

CLA  39.20 

RAL  46.02 

RAC  6567.5 

VEL  11.580 

PTH 

2.03 

VHP 

6.644 

OPA  -4.60 

RAP  51.23 

ECC 

1 .2093 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .68 

19 

13  31 

4041  .12 

-29.91 

176.35 

271 .17 

63.39 

20  20  52 

3443  ,1 

-33.22 

168.21 

118.32 

1 

45  23 

2826.45 

-29.90 

04.17 

27] .16 

63.38 

2 

32  30 

2226 . 4 

-33.21 

76.03 

61  .68 

19 

13  31 

4041  .12 

- 29.91 

176.35 

271.17 

63.39 

20 

20  52 

344  ] .1 

-33.22 

168.21 

118.32 

1 

45  23 

2826.45 

-29.90 

84.17 

271 ,16 

63.38 

2 

32  30 

2226.4 

-33.21 

76.03 

61  .68 

19 

13  31 

4041 .12 

-29.91 

176.35 

271.17 

63.39 

20 

20  52 

3441  .1 

-33.22 

168.21 

118.32 

1 

45  23 

2826.45 

-29.90 

84.17 

27]  .16 

63.30 

2 

32  30 

2226.4 

-33.21 

76.03 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  1 . 3960 

TRA 

.0452 

TC3-6.6871 

BAU 

1.1385 

SGT 

5272. 3 

SGR 

564.9  SG3 

215.1 

ST 

2248.6 

SR 

506.8 

SS 

580.5 

ROE 

.3149 

RRA 

.0479 

RC3  -.3240 

FAU 

.04286 

RRT 

.7543  RRF 

.7579  RTF 

.9283 

CRT 

.9977 

CRS 

-.9720 

CST 

-.9615 

FOE 

.6010 

FRA 

.4663 

FC3-2.9168 

BSP 

16924 

SGB 

5302.4 

R23 

.0026  RJ  3 

.9288 

LSA 

237]  .8 

MSA 

155.5 

SSA 

24.6 

BOE  1 .4310 

BRA 

.0659 

SC3  6.6950 

FSP 

-714 

SGI 

5289.5 

SG2 

369.7  THA 

4.64 

Eli 

2304.0 

El2 

33.7 

alf 

12.67 

LAUNCH  DATE  FEB  19  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  172.00 
DISTANCE  501.698 


ARRIVAL  CATE  AUG  10  1969 


RL  147.90 

LAL 

.00 

La  150.10 

VL  26.793 

Gal  .54 

A7L  87.50 

HCA 

244.61 

SWA 

123.25 

ECC  .20023 

INC  2.4976 

V] 

30.125 

RP  106.29 

LAP 

-2.26 

LOP  34.77 

VP  37.073 

GAP  9.23 

A7P  91  .07 

tal 

177.06 

TAP 

62.47 

RCA  98.57 

APO  147.93 

V2 

34 .996 

RC  166.326 

GL 

19.1  7 

GP  -19.07 

7Al  91.90 

7AP  155.93 

ETS  309.18 

7A£ 

129.18 

ETE 

196.52 

7AC  144.4] 

ETC  186.45 

CLP 

-166.1  5 

PLANETOCENTRIC  CONIC 

C3  12.645 

VHL 

3.556 

OLA  30.35 

RAL  50.55 

RAO  6567.5 

VEL  11.577 

PTH 

2.02 

VHP 

6.77  2 

CPA  -3.02 

RAP  52.93 

ECC 

1.2081 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.90 

19 

37  51 

4021 .92 

-29.35 

174.43 

275.27 

64.12 

20 

44  53 

3421 .9 

-32.57 

166.31 

117.02 

J 

57  14 

2043.11 

-29.34 

85.23 

275.27 

64.11 

2 44  37 

2243.1 

-32.56 

77.ll 

62.90 

19 

37  51 

4021 .92 

-29.35 

174.43 

275.27 

64.12 

20 

44  53 

3421 .9 

-32.57 

166.31 

117.02 

1 

57  14 

2843.11 

-29.34 

85.23 

275.27 

64.11 

2 

44  37 

2243.1 

-32.56 

77.11 

62.98 

19 

37  51 

4021 .92 

-29.35 

174.43 

275.27 

64.12 

20 

44  53 

3421  .9 

-32.57 

166.31 

117 .02 

1 

57  14 

2843.11 

-29.34 

05.23 

275.27 

64.11 

2 

44  37 

2243.1 

-32.56 

77.1] 

DIFFERENTIAL  CORRECTIONS 


MIO-CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .3451 

TRA 

.2500 

TC 3-6 .01 90 

BAU  1.1541 

SGT 

5337,2 

SGR 

561  .6 

SG3 

211.0 

ST 

21 77.7 

SR 

503.0 

SS 

545.0 

ROE 

.3113 

RRA 

.0609 

RC3  -.3087 

FAU  ,04087 

RRT 

.7393  RRF 

.7376 

RTF 

.9289 

CRT 

.9985 

CRS 

-.9557 

CST 

-.9560 

FOE 

.5380 

FRA 

.5443 

FC3-2.7982 

BSP  1 7024 

SGB 

5366.6 

R23 

.0704 

R13 

.9293 

LSA 

2295.1 

MSA 

155.6 

SSA 

26.4 

BOE 

1 .3807 

BRA 

.2573 

BC3  6.8267 

FSP  -690 

SGI 

5353.4 

SG2 

377.0 

THA 

4.47 

EH 

2234.0 

EL2 

26.4 

ALF 

12.99 

1819 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  OATE  fee  19  1969  FLIGHT  TIME  1 74  * 00  ARRIVAL  cat  E AUG  1 Z 1969 

HELIOCENTRIC  CONIC  DISTANCE  507.433 

RL  147.90  L*L  .00  LOL  15 0.J8  VL  26.748  GAL  .97  A7L  87.72  MCA  247.81  SMA  122.97  ECC  .20337  INC  2.2802  VI  30.125 

RP  108.24  LAP  -2.13  LOP  37.97  VP  37.053  GAP  9.53  A 79  90.86  TAL  176.21  TAP  64 .02  RCA  9 7.97  APO  147.98  V2  35.010 

RC  168.410  GL  17.37  GP  '18.94  7AL  88.67  7AP  157.19  ETS  308.57  7AE  129.39  ETE  195.60  7 AC  146.62  ETC  186.06  6lP'167.06 

planetocentric  conic 

C3  12.698  VHL  3.563  DlA  37.43  RAL  55.09  RAO  6567.5  VEL  11  .579  PTH  2.03  VHP  6,911  DPA  -1.47  RAP  54.70  ECC  1.2090 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

64.42  20  3 13  4001.70  -28.67  172.41  279.52  64.83  21  9 55  3401.7  -31  .81  164.30 

115.58  284  2865.12  -28.66  86.67  279.51  64.81  2 55  50  2265.3  -31.80  78.57 

64.42  20  313  4001.70  -28.67  172.41  279.52  64.83  21  955  3401,7  -31.81  164.30 

115.58  284  2865.12  -28.66  86.67  279.51  64.81  2 55  50  2265.1  -31,80  78.57 

64.42  20  3 13  4001.70  -28.67  172.41  279.52  64.83  21  955  3401.7  -31.81  164.30 

115.58  284  2865.12  -28.66  86.67  279.51  64.81  2 55  50  2265.1  -31 .80  78.57 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  A CCURACY 

TOE  1.2781  TRA  .4555  TC3-6.8863  BAU  1.1701  SGT  5400.0  SCR  557.7  $03  205.7  ST  2078.8  SR  497.7  SS  505.0 

ROE  .3083  RRA  .0728  RC3  -.2928  FAU  .03883  RRT  .7235  RRF  .7169  RTF  .9301  CRT  .9973  CRS  -.9320  CST  -.9487 

FOE  .4711  FRA  .6121  FC3-2.6473  BSP  17286  SOB  5428.8  R23  .0587  R13  .9305  LSA  2190.5  MSA  158.5  SSA  27.7 

BCE  1.3148  BRA  ,4613  8C3  6.8925  FSP  -678  SGI  5415.2  5G2  384 .0  THA  4.29  ELI  2137.3  El2  35.6  AlF  13.43 

LAUNCH  DATE  FEB  19  1 969  FLIGHT  TIME  176.00  ARRIVAL  DATE  AUG  14  1969 

HELIOCENTRIC  CCMIC  DISTANCE  513.146 

RL  147.90  LAL  .00  LOL  150.18  VL  26.703  CAL  1.42  ATL  87.93  HCA  251 .01  SMA  122.70  ECC  .20676  INC  2.0723  VI  30.125 

RP  108.20  LAP  -J  .96  LOP  41.17  VP  37.034  CAP  9.84  ATP  90.67  TAL  174.55  TAP  65.56  RCA  97.33  APO  148.08  V2  35.023 

RC  170.474  GL  15.60  GP  -18.10  TAt  85.35  TAP  158.37  ETS  307.80  TA£  129.56  ETE  195.14  7AC  J48.85  ETC  185.65  ClP-167.95 

planetocentric  conic 

C3  12.884  VHL  3.589  OLA  36.44  RAL  59 .60  RAO  6567 . 5 VEL  1 1 . 588  PTH  2.03  VHP  7.062  OPA  -.02  RAP  56 .55  ECC  1 .2120 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.04 

20 

29  40 

3979.95 

-27.87 

170.22 

283.88 

65.51 

21 

36 

0 

3379.9 

-30.93 

162*15 

113.96 

2 

17  38 

2893.11 

-27.86 

88.52 

283.87 

65.49 

3 

5 

51 

2293.1 

-30.92 

80.45 

■ 

66.04 

20 

29  40 

3979,95 

-27.87 

170.22 

283.88 

65.51 

21 

36 

0 

3379.9 

-30.93 

162.15 

5 

113.96 

2 

17  38 

2893.11 

-27.86 

58.52 

283.87 

65.49 

3 

5 

51 

2293.1 

-30.92 

80.45 

66.04 

20 

29  40 

3979.95 

-27.87 

170.22 

283.88 

65.51 

21 

36 

0 

3379.9 

-30.93 

1 62  • 1 5 

113.96 

2 

17  38 

2893.11 

-27.86 

88.52 

283.87 

65.49 

3 

5 

51 

2293 . 1 

-30.92 

80.45 

] 

differential  corrections 

MID- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.2005 

TRA 

.6714 

TC3-6.87J0  BAU  1.1844 

SGT 

5456.8  SGR 

554.4  SG3 

200.1 

ST  1963.1 

SR  491.9 

SS 

466.1 

1 

ROE  .3065 

RRA 

.08  S3 

RC3  -.2763 

FAU  .03675 

RRT 

.7078  RRF 

.6974  RTF 

.9315 

CRT  .9928 

CRS  -.8976 

CST 

-.9393 

4 

FOE  .4053 

FRA 

.6766 

FC3-2.4694 

BSP  17504 

SGB 

5484.9  «23 

.0490  R13 

.9318 

LSA  2069.9 

MSA  166.5 

SSA 

28.4 

: 

BCE  1.2390 

BRA 

.6768 

BC3  6.8766 

FSP  -661 

SGI 

54  71  .0  SG2 

390.6  THA 

4.13 

ELI  2023.0 

EL2  57.2 

alf 

13.98 

launch  oate 

FEB 

19  1969 

flight  time 

178.00 

arrival  cate 

AUG 

16  1969 

HELIOCENTRIC  CONIC  DISTANCE  518.836 

RL  147.90  LAL  .00  La  150.18  VL  26.659  GAL  1.88  A7L  88.13  HCA  254.21  SMA  122.44  ECC  -21043  INC  1.6720  VI  30.125 

RP  108.16  LAP  -1.80  LOP  44.37  VP  37.015  GAP  10.16  ATP  90,51  TAL  172.90  TAP  67.10  RCA  96.67  APO  146.20  V2  35.036 

RC  172.518  GL  13.86  GP  -17.33  ?Al  81  .98  TAP  159.46  ETS  306.86  7AE  129.72  ETE  194.55  TAC  15 1.08  ETC  185.21  ClP-168.84 

planetocentric  conic 

C3  13.209  VHL  3.634  CLA  35.38  RAL  64.05  RAO  6567.5  VEL  11,602  PTH  2.03  VHP  7.224  OPA  1.33  RAP  58-45  ICC  1.21 74 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.85 

20  57  22 

3955.63 

-26.96 

167.82 

288.32 

66.17 

22 

3 18 

3355.6 

-29.94 

159.79 

112.15 

2 25  25 

2928.18 

-26.95 

90.86 

288.31 

66.16 

3 

14  13 

2328.2 

-29.93 

82.83 

67,85 

20  57  22 

3955.63 

-26.96 

167.82 

288.32 

66.17 

22 

3 18 

3355.6 

-29.94 

J 59.79 

" 112.15 

2 25  25 

2928.16 

-26.95 

90.86 

288.31 

66.16 

3 

14  13 

2328.2 

-29.93 

82.83 

67.85 

20  57  22 

3955.63 

-26.96 

167.82 

288.32 

66.17 

22 

3 18 

3355.6 

-29.94 

J 59.79 

112.15 

2 25  25 

2928.16 

-26.95 

90.86 

288.31 

66.16 

3 

14  13 

2328.2 

-29.93 

82.83 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA  TION  ACCURACY 

TOE  1.1109  TRA  .8982  TC3-6.7785  BAU  1.1979  SGT  5510.0  SGR  551.3  SG3  194.4  ST  1833.2  SR  485.0  SS  429.3 

ROE  .3055  RRA  .0984  RC3  -.2601  FAU  .03472  RRT  .6931  RRF  .6792  RTF  .9332  CRT  .9830  CRS  -.8478  CST  -.9271 

FOE  .3399  FRA  ,7384  FC3-2.2755  BSP  J77D5  SGB  5537.5  R23  .0403  R13  .9334  LSA  1935.6  MSA  181.0  SSA  26.2 

BO E 1.1522  BRA  .9036  0C3  6.7835  FSP  -644  SGI  5523.3  SG2  396.4  THA  3.99  ELI  1894,3  El2  66.1  AlF  J4.61 

LAUNCH  OAT£  FEB  19  1 969  FLIGHT  TIME  180.00  ARRIVAL  CATE  AUG  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  524.500 

RL  147.90  LAL  .00  La  150.18  VL  26.6l6  .GAL  2.37  ATL  88.32  HCA  257.41  SMA  122.18  ECC  .21441  INC  1.6779  VJ  30.125 

RP  108.12  LAP  -1.64  LOP  47.58  VP  36,996  GAP  10.49  ATP  90.37  TAL  171,24  TAP  68.65  RCA  95.98  APO  J48.37  V2  35.050 

RC  174.540  GL  12.15  GP  -16.64  7AL  78.58  TAP  160,51  ETS  305.75  TAE  129.86  ETE  194.02  TAC  153.34  ETC  184.74  ClP-169.71 

planetocentric  conic 

C3  13.684  VHL  3.699  OLA  34.25  RAL  68.40  RAO  6567,5  VEL  11.622  PTH  2.04  VHP  7.398  DPA  2.60  RAP  60.42  ECC  1.2252 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

rNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

ATMTH 

INJ  TIME 

F^p  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.88 

21 

26  33 

3927.51 

-25.94 

165.11 

292.81 

66.82 

22  32 

1 

3327,5 

-28.85 

157.13 

110.12 

2 

30  55 

2971 ,66 

-25.93 

93.79 

292.80 

66.81 

3 20 

27 

2371  .7 

-28.84 

85.81 

69.88 

21 

26  33 

3927.51 

-25.94 

165.11 

292.81 

66.82 

22  32 

1 

3327.5 

-28.85 

157.13 

110.12 

2 

30  55 

2971 .66 

-25.93 

93.79 

292.80 

66.81 

3 20 

27 

237J  .7 

-28.84 

85.81 

69-88 

21 

26  33 

3927.51 

-25.94 

165.11 

292.61 

66.82 

22  32 

1 

3327.5 

'28.85 

157.13 

110.12 

2 

30  55 

2971 .66 

-25.93 

93.79 

292.80 

66.81 

3 20 

27 

2371 .7 

-28.84 

85.81 

JIFFERENTIAl 

CORRECTIONS 

MID-COURSE  EXECUTION 

A CCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0132 

TRA 

1.1389 

TC3-6.6018 

BAU  1.2085 

SGT 

5556.3  SGR 

548.5 

SG3 

188.6 

ST  1701.3 

SR  477.8 

SS 

398.8 

ROE  .3057 

RRA 

.1124 

RC3  -.2426  FAU  .03263 

RRT 

.6790  RRF 

.6629 

I RTF 

.9345 

CRT  .9651 

CRS  -.7796 

CST 

-.9136 

FOE  .2778 

FRA 

.7997 

FC3-2.0642 

BSP  1 7829 

SGB 

5583,3  R23 

.0341 

R13 

.9347 

LSA  1799.9 

MSA  202.9 

SSA 

27.2 

BOE  1.0584 

BRA 

1 .1445 

BC3  6.6063 

FSP  -624 

SGI 

3568.8  SG2 

401.8 

t THA 

3.85 

ELI  1762.9 

El2  120.8 

alf 

15.24 

1820 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69  > 


LAUNCH  CATE  F£6  J9  1969 


flight  time  \82.oo 


arrival  cate  aug  zo  loeo 


HELIOCENTRIC  contc 
RL  14  7.  LAL  .00  LOL  150.18 

RP  108.08  LAP  '3.47  lOP  50.79 

RC  176.54?  GL  10. 50  GP  -36.01 

PLANE  T.XENTRIC  CONIC 
C3  1 4 . 3?0  VHL  3.784  CLA  33.05  RAL 


CISTANCE  530.135 

VL  ?6 . 57?  GAL  2.88  A?L  88.51  MCA  ?60.6l  5MA  121.92  ECC  .218  7j  INC  1.4885  VI  30.1?5 

VP  36.977  GAP  10.85  A7P  90.24  TAl  169.59  TAP  70. ?J  RCA  95.25  APC  U8.58  v?  35.063 

7Al  75.19  7AP  161.48  ETS  304.45  7Ai  129.99  ETE  193.53  7AC  155.60  ETC  184. 20  ClP-170.57 

7?. 61  RAD  6567.6  VEL  11.649  PTH  2.05  VHP  7.585  CPA  3.79  RAP  62.44  ECC  1.2357 


LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

In j lat 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.19 

21 

57  37 

3893.80 

-24.83 

161 .98 

297.32 

67.45 

23 

2 31 

3293.8 

-27.66 

154 .05 

107.8] 

2 

33  28 

3025.37 

-24.82 

97.43 

297.31 

67.43 

3 

23  54 

2425.4 

-27.65 

89.51 

72.19 

21 

57  37 

3893.80 

-24.83 

161 .98 

297.32 

67.45 

23 

2 31 

3293.8 

-27.66 

154 .05 

107.81 

2 

33  28 

3025.37 

-24.82 

97.43 

297.33 

67.43 

3 

23  54 

2425.4 

-27.65 

89.51 

110.00 

3 

53  28 

2779.59 

-30.39 

80.63 

299.54 

73.54 

4 

39  48 

2179.6 

-32.34 

7j  .96 

1 10.00 

1 

40  43 

3187.57 

-19-49 

107.23 

294.56 

61  .35 

2 

33  51 

2587.6 

-23.16 

100.01 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  ' 

.9019 

TRA  1 

.3884 

TC3-6.3646 

BAU 

J -21 93 

SGT 

5599.9 

SGR 

545.0 

SG3 

182.7 

ST 

1565.7 

SR 

469.1 

5S 

373.2 

ROE 

.3065 

RRA 

.1268 

RC3  -.2257 

FAU 

.03064 

RRT 

.6655 

RRF 

.6473  RTF 

.9361 

CRT 

.9340 

CRS 

-.6877 

CST 

-.8991 

FOE 

-2157 

FRA 

.8572 

FC3-1 .8522 

BSP 

18015 

see 

5626.3  R23 

.0281 

Rl  3 

.9362 

LSA 

1660.2 

MSA 

232.2 

SSA 

25.8 

BCE 

.9525 

BRA  1 

.3942 

6C3  6.3686 

FSP 

-608 

SGI 

5611.7 

SG2 

405.9 

THA 

3.73 

ELI 

1626.5 

EL? 

161  .3 

AlF 

15.7^ 

LAUNCH  DATE  FEB  19  1969 


FLIGHT  TIME  184.00 


ARRIVAL  cate  AUG  22  1969 


HELIOCENTRIC  CONIC 
RL  147.90  LAL  .00  LOL  150.18 

RP  108.04  LAP  -1.29  LOP  54.00 

RC  178.523  CL  8.90  GP  -15.44 

planetocentric  conic 


OISfANCE  535.737 

VL  26.529  GAL  3.42  A7l  88.70  HCA  263.82  SMA  121.66  ECC  .22338  INC  1 .3023  vi  30.125 

VP  36.959  GAP  11.22  A7P  90.14  TAL  167.94  TAP  71.76  RCA  94.49  APO  148.84  V2  35.076 

7AL  71.85  7AP  162.39  ETS  302.94  7AE  130.10  ETE  193.09  7AC  157.87  ETC  183.58  ClP-171.43 


C3  15.135 

VHL  3 

.890 

OLA  31 .82 

RAL  76.67 

RAO  6567.6 

VEL  11.684 

PTH  2.05 

VHP  7.785 

CPA  4.90 

RAP  64.50 

ECC  1 .2491 

LNCH  A7MTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

74.85 

22  31 

18 

3851 .7j 

-23.63 

158.22 

301  .83 

68.06 

23  35  29 

3251  .7 

-26.40 

150.35 

105. 1 5 

2 32 

9 

3092.10 

-23.62 

102.00 

301  .83 

68.04 

3 23  4j 

2492.1 

-26.39 

94  . J 3 

74.85 

22  31 

18 

3851 .7j 

-23.63 

158.22 

301 .83 

68.06 

23  35  29 

3251 .7 

-26.40 

1 50.35 

105.15 

2 32 

9 

3092.10 

-23.62 

102.00 

301 .83 

68.04 

3 23  4J 

2492.1 

-26.39 

94  . ] 3 

110.00 

4 39 

3 

2698.79 

-31.80 

74.76 

304.75 

76.75 

5 24  l 

2098.8 

'33.30 

65 .85 

110.00 

1 27 

30 

3293.02 

-15.94 

113.33 

297.79 

59.35 

2 22  23 

2693.0 

-19.89 

1 06 . 4 4 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7805 

TRA 

1 .6502 

TC3-6.069J 

BAU 

I .2288 

SGT 

5639.3 

SGR 

541.0 

SG3 

176.8 

ST 

1441  .3 

SR 

459.7 

ss 

355.6 

ROE 

.3081 

RRA 

.1419 

RC3  -.2087 

FAU 

.02870 

RRT 

.6528 

RRF 

.6328  RTF 

.9377 

CRT 

.8837 

CRS 

- .5735 

CST 

'.8879 

FOE 

.1559 

FRA 

.9129 

FC3-1.64J9 

BSP 

18192 

see 

5665.1 

R23 

.0231 

Rl  3 

.9378 

LSA 

1530.6 

MSA 

268  .0 

SSA 

24.2 

BCE 

.8391 

BRA 

1 .6563 

8C3  6.0727 

FSP 

-592 

SGI 

5650.4 

SG2 

409.0 

THA 

3.60 

Eli 

1498.7 

El? 

207.0 

alf 

16.05 

lUNCH 

CATE 

FEB 

19  1969 

flight 

TIME 

166.00 

arrival 

CAT[ 

AUG 

24  1069 

HELIOCENTRIC  CCNlC 
RL  147.90  LAL  .0 
RP  108.00  LAP  -I  .1 
RC  180.483  Gl  7.3 
planetocentric  conic 
C3  16.147  VHL  4.01 


CISTANCE  541.303 


LOL 

1 50, 

.18 

VL 

26.487 

gal 

3.98 

A7L 

88 

.88 

HCA 

267, 

.03 

SMA 

12 1 

.41 

ECC 

.22844 

INC 

1.11 

183 

vi 

30 .12  5 

LOP 

57, 

,21 

VP 

36.940 

GAP 

11  .61 

A7P 

90 

.06 

TAL 

166, 

,30 

TAP 

73 

.33 

RCA 

93. 

68 

APO 

149 

. 1 5 

V2 

35  .089 

GP 

'14  , 

.92 

7AL 

68.57 

7AP 

163.24 

ETS 

301 

.22 

7AE 

130, 

.20 

ETE 

192 

.69 

7 AC 

160. 

1 5 

ETC 

182, 

.83 

ClP 

17?.?8 

CLA 

30, 

.55 

RAL 

80.54 

RAC 

6567.6 

VEL 

11  . 

727 

PTH 

2 

.07 

VHP 

8.000 

CPA 

5. 

93 

RAP 

66. 

.61 

ECC 

1 .2657 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

78.03 

23  9 1 3 

3795.52 

-22.38 

J 53 . 45 

306.33 

68.64 

24  12  29 

3195.5 

-25.08 

J 45 .64 

101 .97 

2 25  8 

3177.54 

-22.37 

107.90 

306.32 

68.63 

3 18  5 

2577.5 

-25.07 

100.09 

78.0  3 

23  9 13 

3795.52 

-22.38 

153.45 

306.33 

68.64 

24  12  29 

3195.5 

-25.08 

J45 .64 

101 .97 

2 25  8 

3177.54 

-22.37 

107.90 

306.32 

68.63 

3 18  5 

2577.5 

-25.07 

100.09 

110.00 

5 17  3 

2640.01 

-32.64 

70.38 

309.65 

79.22 

6 1 3 

2040.0 

-33.78 

61  . 3 3 

110.00 

I 20  25 

3381 .05 

-12.82 

118.25 

301 .30 

58.04 

2 16  46 

2781  . 1 

-16.95 

11 1 .58 

DIFFERENTIAL  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  CE TERMINATION  ACCURACY 


TOE 

.6505 

TRA 

1 .9258 

TC3-5.7255 

BAU 

1.2367 

SGT 

5674.4 

SGR 

536.4  SG3 

171  .1 

ST 

1339.5 

SR 

449.6 

SS 

34  7.0 

RCE 

.3105 

RRA 

.1576 

RC3  -.1916 

FAU 

.02682 

RRT 

.6410 

RRF 

.6197  RTF 

.9393 

CRT 

.807? 

CRS 

- .4435 

CST 

- .8849 

FOE 

.0987 

FRA 

.9677 

FC3-1 .4378 

BSP 

18350 

SGB 

5699.7 

R23 

.0188  Rl 3 

,9394 

LSA 

1421  .8 

MSA 

307.9 

SSA 

22.5 

BCE 

.7208 

BRA 

1 .9322 

BC3  5.7287 

FSP 

-576 

SGI 

5684.9 

SG2 

411  .0  T HA 

3.49 

EH 

1389.6 

£L2 

255.8 

alf 

1 5 . 70 

LAUNCH  CATE  FEB  19  1969 


FLIGHT  TIME  188.00 


ARRIVAL  DATE  AUG  26  1969 


HELIOCENTRIC  CONIC 
RL  147.90  LAL  .00  LOt  150.18  VL 

RP  107.96  LAP  -.94  LOP  60.42  VP 

RC  182.422  GL  5.92  GP  -14.44  7AL 

PLANETOCENTRIC  CONIC 


DISTANCE  546.826 

26.445  GAL  4.57  A7l  89.06  HCA  270.24  SMA  121.16  ECC  .23393  INC  .9352  VI  30.125 

36.922  GAP  12-02  A7P  90.00  TAl  164.67  TAP  74.91  RCA  92.82  APO  149.51  V2  35.102 

65.38  7AP  164.04  ETS  299.26  7AE  130.29  ETE  192.32  7AC  162.44  ETC  J81 .92  ClP-173.J3 


C3  17. 380 

VHL 

4.169 

OLA  29.27 

RAL  84.22 

RAO  6567.7 

VEL  11. 780 

PTH  2.08 

VHP 

8, 

.230 

CPA  6.89 

RAP  68 . 76 

ECC  I .2860 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ  ? LONG 

82.28 

0 

0 16 

3708.85 

-21 .08 

146.46 

310.79 

69.21 

1 

2 

4 

3108.9 

-23.71 

1 38 .73 

97.7? 

2 

7 23 

3 298.00 

-21 .07 

116.31 

310.79 

69.20 

3 

2 

21 

2698.0 

-23. 7j 

108.56 

100.00 

3 

16  31 

3076.4J 

-25.16 

101 .42 

312.30 

73.30 

4 

7 

47 

2476.4 

-27.21 

93.2! 

100.00 

1 

33  49 

3405.66 

-17.09 

122.50 

309.02 

65.10 

2 

30 

34 

2805 . 7 

'20.31 

115.19 

J 10.00 

5 

50  38 

2593.70 

-33.17 

66.87 

314.37 

81 .23 

6 

33 

51 

1993.7 

34  .03 

57.74 

110.00 

1 

16  11 

3461  .15 

-9.90 

122.61 

304.94 

57.J1 

2 

13 

52 

2861  .1 

-M.16 

116  .!  1 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  CE TERM  I NATION  ACCURACY 


TOE 

.5157 

TRA 

2.2186 

TC3-5.3378 

BAU 

1 .2409 

SGT 

5703.2 

SGR 

531.5 

SG3 

165.5 

ST 

1372.7 

SR 

439.3 

SS 

34  7.4 

RCE 

.3140 

RRA 

.1742 

RC3  -.1737 

FAU 

.02490 

RRT 

.6300 

RRF 

.6081 

RTF 

.9408 

CRT 

.7(125 

CRS 

-.3126 

CST 

' .8938 

FOE 

.04  58 

FRA 

1 .0230 

FC3-1 .2402 

BSP 

184  J 6 

SGB  5727.9 

R23 

.0158 

Rl  3 

.9409 

LSA 

1346.4 

MSA 

346.6 

SSA 

20.9 

BOE 

.6038 

BRA 

2.2254 

6C3  5.3406 

FSP 

-556 

SGI 

5713.1 

SG2 

412.0 

THA 

3.38 

ElI 

1311 .7 

El? 

303.3 

AlF 

14.4? 

1821 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69’ 


launch  catc  ne  io  ioc'0 

hel ioccntsic  coisi i c 
Rl  14  7. 90  L At  ,00  lOl  1 50 . 1 8 

RP  107.92  lap  -.75  lOP  63.64 

RC  184.340  Cl  4.56  GP  -M.Oi 

PlANETOCENTRIC  CON  I C 
C3  18.061  VHL  4.343  CLA  27 .98 
L NCH  azmth  LNCH  time  l-I  time 
90.00  J 55  45  3398.88 

90.00  0 39  38  3646.16 

100.00  4 8 30  29?0 • 94 

100.00  1 9 34  3549.33 

110.00  6 20  56  2556 . 4? 

110.00  1 13  37  3536.62 

DIFFERENT I AL  CORRECTIONS 

TCE  .3695  TRA  2.5222  TC3-4.9366 

ROE  -3179  RRA  .1909  RC3  -.1569 

FOE  -.0064  FRA  1 .0758  FC3-1 .0614 

6CE  .4874  BRA  2.5294  6C3  4.9391 

LAUNCH  CATE  FEB  19  1969 

heliocentric  conic 
RL  147.90  LAL  .00  L<X  150.18 

RP  107.88  LAP  -.56  LOP  66.85 

RC  186.236  GL  3.28  GP  -13.61 

planetocentric  conic 

C3  20.626  VHL  4.54?  OLA  26.7? 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 54  8 3270.71 

90.00  0 7 20  ’3816.80 

100.00  4 47  17  2905.93 

100.00  0 56  52  3656.80 

110.00  6 48  33  2526.50 

110.00  1 12  5 3609.00 

CrFFERENTIAL  CORRECTIONS 
TOE  .2170  TRA  2.8424  TC3-4.5223 
RCE  .322 6 RRA  .2001  RC3  -.1404 
FOE  -.0556  FRA  1.1287  FC3  -.898.3 
BCE  .3888  BRA  2.8500  0C3  4.5245 

LAUNCH  CATE  FEB  19  1969 

HELIOCENTRIC  CONIC 
RL  147.90  LAL  .00  LQL  150.18 

RP  107.85  LAP  -.37  LOP  70,07 

RC  188.109  Gl  2.09  GP  -13. 25 

Plane toCEntRIC  CONIC 
C3  22.713  VHL  4.766  CLA  25.40 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 33  58  3200.90 

90.00  23  48  1 3933.33 

100.00  5 19  58  2859.14 

100.00  0 48  38  3750.12 

110.00  7 13  49  2502.93 

110.00  I 11  16  3679.10 

differential  corrections 
TOE  .0583  TRA  3.1803  TC3-4.105 1 

RCE  -3282  RRA  .2255  RC3  -.1242 

FOE  -.1019  FRA  1.1821  FC3  -.7514 

BCE  .3333  BRA  3.3883  BC3  4.1070 

LAUNCH  CATE  FEB  19  1969 

HEl iocentric  CONIC 
Rl  147.90  LAL  .00  LOL  150.18 

RP  107.81  LAP  -.18  LOP  73.29 

RC  189.959  Gl  .90  GP  -12.91 

Plane  TXENTRIC  CONIC 


9(1.00  4 6 

90.00  23  38 

100.00  5 40 

100.00  0 42 

110.00  7 37 

MO. 00  1 10 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1026  TRA  3.5408  TC3-3.6880 
RCE  .3348  RRA  .2433  RC3  -.1082 
FCE  -.1443  FRA  1 .2376  FC3  -.6393 
BCE  .3501  BRA  3.5492  6C3  3.6096 


Flight  time  190.00 


ARRIVAL  CATE  AUG  28  1969 


DISTANCE  552.302 

VL  26.403  GAL  5.19  A7l  09.25  HCA  273.46  SMA  120.92  ECC  .23989  INC  .7519  vj  30.125 

VP  36.904  GAP  12.46  A7P  89.95  TAl  163.05  TAP  76.51  RCA  91.91  APO  149.93  V2  35.114 

7At  62. 3J  7AP  164.77  ETS  297.04  ZAE  130.37  ETE  191 .98  7 AC  164.72  ETC  180.74  ClP-173.97 


RAL  87.70  RAD  6567.8  VEl  M .842  PTH  2.10  VHP  8.478 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 
-22.70  124.32  316.30  72.61  2 52  24 

-16.83  140.07  314,00  66.89  I 40  24 

-27 .02  94.13  317.61  76.70  4 58  J 

-12.70  130.99  312.03  62.75  2 8 43 

-33.52  64.02  318.96  82.88  7 3 33 

-7.08  126.64  308.64  56.47  ? 12  34 

MIC-COURSE  EXECUTION  ACCURACY 
BAU  1.2454  SGT  5729.0  SCR  525.2  SG3  160.1 

FAU  .02312  RRT  .6394  RRF  .5966  RTF  .9425 

BSP  18564  SG0  5753.0  R23  .0125  R13  .9426 

FSP  -541  SGI  5738.3  SG2  41 J -6  THA  3.27 


flight  time  192.00 
OISTANCE  557.722 


CPA  7.78  RAP  70.95  ECC  1.3104 
PC’  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2798.9  -24.87  116.32 

3046.2  -19.82  132.66 

2370.9  -28.58  85.68 

2949.3  -16.33  124.00 

1956.4  -34.14  54.83 

2936.6  -11.44  120.26 

ORBIT  DETERMINATION  ACCURACY 
ST  1237.7  SR  428.0  SS  353.0 

CRT  .5694  CRS  -.1031  CST  -.9100 

LSA  3302.4  MSA  379.1  SSA  19.5 

ELI  1263.5  EL2  344.7  AlF  12.05 

ARRIVAL  CATE  AUG  30  1969 


VL  26 . 362 
VP  36.887 
ZAL  59.37 

RAL  90.97 
INJ  LAT 
-25.05 
-12.00 
-27.95 
-9.35 
-33.75 
-4.34 

BAU  3.2476 
FAU  .02140 
BSP  18690 
FSP  -526 


VL  26.321 
VP  36.869 
7Ai  56.56 

RAL  94.03 
INJ  LAT 
-26.08 
-8.47 
-28.52 
-6.28 
-33.90 
-1,67 

BAU  1 .2471 
FAU  .01971 
BSP  18801 
FSP  -511 


GAL  5.84 

A7L  69.43 

HCA  276.68 

SMA 

120.68 

ECC  .24637 

INC 

.567? 

V] 

30.125 

GAP  12.92 

A7P  89.93 

TAL  161.44 

TAP 

78,12 

RCA  90.95 

APO 

150.42 

v? 

35 . 126 

7AP  165.45 

ETS  294.56 

ZAE  130.43 

ETE 

191 .67 

7AC  167.00 

ETC 

179 .18 

CLP 

-174 .82 

RAD  6567.0 

VEL  11.917 

PTH  2.12 

VHP 

0.744 

CPA  0.60 

RAP 

73.17 

ECC 

I .3394 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

115.66 

321 .74 

76.34 

3 

48  39 

2670.7 

- 

26.68 

107.37 

150.27 

316.82 

64.16 

1 

10  57 

3216.0 

- 

15.38 

U3.22 

09.53 

322.45 

78.96 

5 

35  43 

2305.9 

- 

29.19 

80.94 

137.13 

315.43 

61 .48 

1 

57  49 

3056.8 

- 

13.09 

1 30.34 

61  .71 

323.45 

84.23 

7 

30  40 

1926.5 

- 

34.18 

52.49 

130.46 

312.38 

56.06 

2 

12  14 

3009.0 

-0.77 

124 .17 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5750.2  SGR  517.9  SG3  154.0 

ST  1241.2 

SR 

416.5 

SS 

365.6 

RRT 

.6093  RRF 

.5860  RTF 

.9444 

CRT  .4218 

CRS 

-.0680 

CST 

- .9319 

SGB  5773.5  R23 

.0096  Rl 3 

.9444 

LSA  1299.2 

MSA 

399.  A 

SSA 

18.2 

SGI  5758.9  SG2  410,1  THA 

3.16 

ELI  1254.8 

EL2 

373.5 

ALF 

8.85 

Flight  time  194.00 

ARRIVAL 

CATE 

SEP 

J 19Cv 

OISTANCE  563.07* 

GAL  6.53 

All  89,62 

HCA  279.90 

SMA 

120.45 

ECC  .25343 

INC 

.3800 

VI 

30.125 

GAP  13.42 

AZP  89.93 

TAl  159.05 

TAP 

79.75 

RCA  89,92 

APO 

1 50 .97 

V2 

35 . 1 38 

ZAP  166.07 

ETS  291 .79 

ZAE  130.40 

ETE 

191 .38 

ZAC  169.27 

ETC 

J 76 .97 

CLP 

-175.66 

RAC  6567.9 

VEL  12.004 

PTH  2.14 

VHP 

9.031 

CPA  9.35 

RAP 

75.4] 

ECC 

1 .3738 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

? LONG 

110.81 

326.58 

78.56 

4 

27  19 

2600.9 

2 7.40 

102.39 

156.98 

320.16 

62.88 

24 

53  34 

3333.1 

12.04 

1 50 . 1 3 

86.16 

327.09 

80.64 

6 

7 37 

2259.1 

29.52 

77.5  0 

142.36 

318.98 

60.72 

1 

51  8 

3150.1 

10.14 

135 .69 

59.89 

327.86 

85.30 

7 

55  32 

1902.9 

34.10 

50.65 

134.12 

316.13 

55.85 

2 

12  35 

3079.1 

^6 . 1 4 

127  .89 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5766.6  SGR 
RR'T  .5996  RRF 
SGB  5709.1  R23 
SGI  5774.7  SG2 

Flight  time  196.00 


ORBIT  DETERMINATION  ACCURACY 


509.0 

SG3 

149.0 

ST 

J277.9 

SR 

404.7 

SS 

381  . J 

.5761 

RTF 

.9463 

CRT 

.2756 

CRS 

.0289 

CST 

- .9518 

.0073 

Rl  3 

.9463 

LSA 

1333.1 

MSA 

405.8 

SSA 

17,1 

407.4 

THA 

3.05 

Eli 

1283.3 

El2 

387.4 

ALF 

5 .49 

OISTANCE  560.362 

VL  26.281  GAL  7.27  A7 L 89.01  HCA  283.12  SMA  120.22 

VP  36.851  GAP  13.96  A7P  89.96  TAL  158.29  TAP  81 .40 

7Al  53.90  ZAP  166.63  ETS  280.72  7A£  130.52  ETE  191.12 

2.17  VHP  9.341 


DLA  24.28 

RAL  96.90 

RAO  6560.0 

VEL  12.106 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3152.67 

-26.69 

107.41 

331  .19 

4031 .74 

-5.37 

162.57 

323.68 

2824.23 

-28.00 

83.63 

331  .58 

3835.41 

-3.42 

147.07 

322.61 

2485.05 

-33.99 

58.50 

332.21 

3747.36 

.94 

137.68 

319.89 

80.16  4 59  16 

62.15  24  45  18 


81  .93 
60.29 
86.12 
55.83 


6 35  39 

1 46  46 
8 18  25 

2 13  23 


BAU  1 .24  J 7 
FAU  .01801 
BSP  18004 
FSP  -492 


MIO- 

SGT 

RRT 

SGB 

SGI 


5777.9  SCR  500.8  SO 3 145.0 

.5906  RRF  .5675  RTF  .9403 
5799.6  R23  .0058  R13  -9483 

5785.5  SG2  403.6  THA  2.94 


ARRIVAL  CATE  SEP  3 1969 


ECC  .26113  INC  .1886  VI  30.125 

RCA  88.03  ARC  151.61  V2  35.150 

7 AC  171.52  ETC  173.60  CLP- 176. 52 

OPA  10.04  RAP  77.68  ECC  I . 4 I 4 J 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

2552.7  -2 7.77  98.91 

3431.7  -9.05  155.83 

2224.2  -29.69  74.92 

3235.4  -7.35  I 40 . 4 9 

1885.0  -34.15  49.26 

3147.4  -3.55  131.48 

ORBIT  DETERMINATION  ACCURACY 

ST  1340.4  SR  393.1  SS  398 . 5 

CRT  .1466  CRS  . J052  CST  -.9673 

LSA  1396.0  MSA  401.2  SSA  16.1 

ELI  1341.8  El2  388.4  AlF  2.69 


1022 


J PL  TM  33-99  EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  CATE  FE6  19  1969 

FLIGHT  TIME  198.00 

ARRIVAL  CATE  SEP 

5 1969 

HELIOCENTRIC  CONIC 

DISTANCE  573.' 

559 

RL  1 4 7 . 90 

LAL  .00 

LOL  150.18 

VL 

26.241 

GAL  8.05 

A7l  90.01 

HCA  286.34 

SMA 

119.99 

ECC 

.26954 

INC  .0000  v! 

30.125 

RP  107.76 

lap  .01 

LOP  76.52 

VP 

36.834 

GAP  14.53 

A7P  90.00 

TAL  156.75 

TAP 

83.09 

RCA 

87.65 

APO  152.33  v? 

35.161 

RC  191  .786 

GL  -.04 

GP  -12.61 

7Al 

51  .39 

7AP  167.13 

ETS  285.33 

7AE  130.54 

ETE 

190.87 

ZAC 

173.71 

ETC  167.87  CLP 

-177.37 

planetocentric  CONIC 

C3  28.068 

VHL  5 . 298 

CLA  23.12 

ral 

99.56 

RAO  6568.3 

VEL  12.225 

PTH  2.20 

VHP 

9.678 

CPA 

10.67 

RAP  79.96  ECC 

1 .4619 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC 

CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

90.00 

4 35  1 

3117.69 

27.07 

104.92 

335.65 

81  .35 

5 

26  59 

2517.7 

-27.99 

96.37 

90.00 

23  31  4 

4120.68 

-2.52 

367.56 

327.27 

61  .79 

24 

39  44 

3520.7 

-6.27 

160 .89 

100.00 

6 3 4 5 

2798.28 

29.11 

81  .74 

335.97 

82.90 

7 

0 43 

2198.3 

-29.79 

7 3.00 

100.00 

0 38  37 

3915.33 

-.72 

151 .46 

326.27 

60.12 

1 

43  52 

3315.3 

-4  .69 

1 44 .93 

110.00 

7 58  16 

2472.32 

- 

34.04 

57.51 

336.50 

86.70 

8 

39  29 

1872.3 

-34.13 

48.26 

110.00 

I 10  55 

3814.05 

3.49 

141  .17 

323.65 

55.97 

2 

14  29 

321  4.1 

-J  .00 

1 34 .96 

DIFFERENTIAL  corrections 

MIC-COORSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2 746 

TRA  3.9170 

TC3-3.2914 

BAU 

I .2356 

SGT  5785.0  SCR 

490.3  SG3 

140.3 

ST 

14J7.2 

SR  380.9  SS 

4J7.1 

ROE  .3417 

RRA  .2607 

RC3  -.0936 

FAU 

.01643 

RRT 

.5810  RRT 

.5582  RTF 

.9506 

CRT 

.0326 

CRS  .1 714  CST 

- .978  3 

FOE  -.1865 

FRA  1 .292 4 

FC3  -.5069 

BSP 

18902 

SGB  5805.8  R23 

.0040  R13, 

.9506 

LSA 

1475.0 

MSA  389.5  SSA 

15.3 

BCE  .4384 

BRA  3.9257 

6C3  3.2928 

FSP 

-4  78 

SGI  5792.1  SC2 

398.6  THA 

2.83 

ELI 

H17.3 

El2  380.6  alF 

.54 

LAUNCH  DATE  FEB  19  1969 

FLIGHT  TIME  200.00 

ARRIVAL  CATE  SEP 

7 1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  578.656 

RL  147.90 

LAL  .00 

LOL  150.18 

VL 

26.202 

GAL  8.88 

A7L  90.21 

HCA  289.57 

SMA 

119.77 

ECC 

.27875 

INC  .2097  VI 

30.125 

RP  107.75 

LAP  .20 

LOP  79.74 

VP 

36.816 

GAP  15.15 

A7P  90.07 

TAL  155.24 

TAP 

84.81 

RCA 

86.38 

APO  153.16  V2 

35. 1 72 

RC  193.588 

GL  -.97 

GP  -12.33 

7AL 

49.03 

ZAP  167.55 

ETS  281 .63 

7AE  330.54 

ETE 

190.63 

7AC 

175.76 

ETC  156.40  CLP 

- 1 78.24 

PLANETOCENTRIC  CONIC 

C3  31.467 

VHL  5.610 

CLA  22.01 

ral 

102.04 

RAD  6568.3 

VEL  12.363 

PTH  2.23 

VHP 

10.044 

CPA 

11  .23 

RAP  82.25  ECC 

1 .51 79 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

90.00 

_5  0 1 

3092 . 36 

-| 

27.31 

103.10 

340.00 

82.23 

5 

51  34 

2492.4 

-28.11 

94 .53 

90.00 

23  25  46 

4203.28 

.14 

172.16 

330.91 

61  .68 

24 

35  52 

3603.3 

-3.64 

165.53 

1 00.00 

6 37  1 

2779.61 

29.26 

80.37 

340.28 

83.60 

7 

23  21 

2179.6 

-29.84 

71  .61 

1 00.00 

0 35  26 

3991 .26 

1 .86 

155.63 

329.95 

60.16 

1 

4J  57 

3391  .3 

-2.12 

U9.ll 

11 0.00 

8 17  48 

2464.31 

- 

34.07 

56.88 

340.74 

87.07 

8 

58  52 

1864 .3 

-34  JO 

4 7.64 

1 10.00 

ill  8 

3879.33 

5.96 

144.60 

327.40 

56.28 

2 

15  48 

3279.3 

1 .49 

138 .37 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERHINA TION  ACCURACY 


TCE 

-.4519 

TRA 

4.3165 

TC3-2.91 16 

BAU 

1 .2253 

SGT  5787.7 

SGR 

478.7 

SG3 

135.9 

ST 

1502.6 

SR 

368.7 

SS 

4 36.0 

ROE 

.3496 

RRA 

.2778 

RC3  -.0798 

FAU 

.01489 

RRT  .5713 

RRF 

.5492 

RTF 

.9531 

CRT 

- .0606 

CRS 

.2241 

CST 

- .9857 

FOE 

-.2262 

FRA 

1 .3492 

FC3  -.4096 

BSP 

18977 

SGB  5807.5 

R23 

.0027 

R13 

.9531 

LSA 

1563.2 

MSA 

374  . 1 

SSA 

14.5 

BOE 

.5713 

BRA 

4.3255 

BC3  2.9127 

FSP 

-464 

SGI  5794.2 

SG2 

392.4 

THA 

2.7  Z 

ELI 

1502.8 

El2 

367.9 

AlF 

179.09 

IUNCH 

DATE 

FEB 

19  1969 

flight 

TIME 

202.00 

ARRIVAL 

CATE 

SEP 

9 1 9Cv 

heliocentric  CONIC 

CISTANCE  583.633 

RL 

147.90 

LAL 

.00 

LOL  150.18 

VL 

26.164 

GAL 

9.78  AZL 

90. 

42  HCA 

292.79 

SMA 

1 19.55 

ECC 

.28885 

INC 

.4216 

VI 

30 .125 

RP 

107.71 

LAP 

.39 

LOP  J82 .97 

VP 

36.799 

GAP 

15.82  AZP 

90. 

16  TAL 

153.77 

TAP 

86.56 

RCA 

85  .02 

APO 

1 54 .09 

V2 

35  . 182 

RC  ; 

195.366 

GL 

-1  .83 

GP  -12.07 

7AL 

46.83 

ZAP 

167.90  ETS 

277.60  ZAE 

130.52 

ETE 

190.40 

ZAC 

177,37 

ETC 

128.15 

CLP- 

179.1 3 

planetocentric  CONIC 

C3  35.461  VHL  5.955  CLA  20.95  RAl  104.33  RAQ  6566.4  VEL  12.523  PTH  2 .27  VHP  JO. 443  CPA  11.73  RAP  84.55  ECC  1.5836 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

90.00 

5 22  22 

3074  .68 

-27.47 

101 .83 

344 .26 

82.85 

6 13  37 

2474  .7 

-28.18 

93.24 

90.00 

23  21  45 

4281 .22 

2.66 

176.51 

334.56 

61  .80 

24  33  6 

3681  .2 

-1.13 

169.88 

100.00 

6 57  45 

2767.11 

-29.35 

79.45 

344.51 

84.08 

7 43  53 

2167.1 

-29.86 

70.69 

100.00 

0 32  59 

4Q64 .02 

4.32 

159.63 

333.65 

60.39 

1 40  43 

3464  .0 

.34 

153. 10 

I 10.00 

8 35  43 

2460.63 

-34.08 

56.60 

344.93 

87.24 

9 16  44 

1860  .6 

-34 .09 

47.35 

I 10.00 

1 11  31 

3943.27 

8.37 

147.99 

331.16 

56.74 

2 17  14 

3343.3 

3.93 

J 41  .71 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERM INA T ION  ACCURACY 


TQE 

- .6361 

TRA 

4 . 7410 

TC3-2.5527 

BAU 

1 .2106 

SGT 

5785.9 

SCR 

465.9 

SG3 

131  .6 

ST 

1590.7 

SR 

356.4 

SS 

454 .9 

RCE 

.3581 

RRA 

.294  3 

RC3  -.0670 

FAU 

.01337 

RRT 

.5612 

RRF 

♦ 5402 

RTF 

.9558 

CRT 

-.1365 

CRS 

• 2670 

CST 

-.9906 

FOE 

- .2642 

FRA 

1 .4082 

FC3  -.3265 

BSP 

19034 

SGB 

5804.6 

R23 

.0017 

R13 

.9558 

LSA 

1654 .2 

MSA 

357  .J 

SSA 

13.7 

BCE 

.7300 

BRA 

4.7501 

BC3  2.5536 

FSP 

-450 

SGI 

5791 .8 

SG2 

385.2 

THA 

2.60 

ELI 

1591 .5 

El2 

352.9 

ALF 

I 78 . 1 6 

LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  Z04 .00  ARRIVAL  CATE  SEP  11  1969 


HELIOCENTRIC  CONIC  DISTANCE  568.470 


RL  1 4 7 . 90 

LAL 

.00 

La  150.18 

VL 

26.126 

GAL  10.74 

AZL  90.64 

HCA  296.02 

SMA  2 19.34 

ECC  .29996 

INC 

.64  34 

VI 

30.125 

RP  107.68 

LAP 

.58 

LOP  86.20 

VP 

36.781 

GAP  16.56 

AZP  90.28 

TAL  152.35 

TAP  88.37 

RCA  83.54 

APO 

155.14 

V2 

35.19? 

RC  197.118 

GL 

-2.61 

GP  -11.83 

ZAL 

44.79 

ZAP  168.17 

ETS  273.26 

ZAE  130.48 

ETE  190.19 

7AC  177.48 

ETC 

75.7  2 

ClP 

179.97 

planetocentric  conic 

C3  40.161 

VHL 

6.337 

DLA  19.96 

RAL 

106.45 

RAC  6568.5 

VEL  12.709 

PTH  2.31 

VHP  10.880 

CPA  12.18 

RAP 

86.86 

ECC 

J .6609 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PD  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

42  28 

3063.35 

27.56 

101 .02 

348.44 

83.24 

6 33  32 

2463.4 

- 

28.21 

92.4  1 

90.00 

23 

18  33 

4355.44 

5.04 

180.67 

338.23 

62.10 

24  31  8 

3755.4 

1 .26 

174.02 

100.00 

7 

16  34 

2759.95 

29.40 

78.93 

348.66 

84.35 

8 2 34 

2159.9 

- 

29.87 

70 . 1 5 

100.00 

0 

31  5 

4134.08 

6.66 

363.51 

337.34 

60.79 

1 39  59 

3534.1 

2.72 

156.94 

1 10.00 

8 

52  9 

2460.90 

34.08 

56.62 

349.07 

87.23 

9 33  10 

1860.9 

34  .09 

47.37 

I 10.00 

1 

11  59 

4005.89 

10.69 

151.35 

334.90 

57.34 

2 18  45 

3405.9 

6.31 

145.00 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINA TION  ACCURACY 

TCE  -.8239 

TRA 

5.1964 

TC3-2.2134 

BAU 

1.1888 

SGT  5779.9  SGR 

452.1  5G3 

127.6 

ST  J676.4 

SR 

344 .3 

SS 

473.6 

RCE  .3677 

RRA 

.3102 

RC3  -.0549 

FAU 

.01183 

RRT 

.5508  RRF 

.5314  RTF 

.9586 

CRT  - .1961 

CRS 

.3001 

CST 

-.9938 

FOE  -.2997 

FRA 

1 .4713 

FC3  -.2550 

BSP 

18988 

SGB  5797.6  R23 

.0014  R13 

.9586 

LSA  J 742.8 

MSA 

340 . 3 

SSA 

13-1 

BCE  . 9022 

0RA 

5.2056 

BC3  2.2U1 

FSP 

-434 

SGI  5785.3  SG2 

377.0  THA 

2.48 

EH  1677.8 

El? 

337.3 

ALF 

177.60 

1823 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4 1968-69  » 


.AUNCH  DATE  FEB  19  1969 

Flight  time  206.00 

ARRIVAL  cate 

SEP 

J 3 1 969 

HELIOCENTRIC  CONIC 
Rl  147.90  LAL  .00 

LOL  150.18 

VL  26.090 

DISTANCE  593. 
GAL  1 1 .77  A7L  90.88 

137 

MCA  299.25 

SMA 

119.14 

ECC  .31222 

INC  .8  780 

VJ 

30.125 

RP  107.66  LAP  .77 

LOP  89.43 

VP  36.764 

GAP  17.36 

A7P  90.43 

TAl  150.98 

TAP 

90.23 

RCA  81.94 

APO  156.33 

v2 

35.201 

RC  198.846  CL  -3.52 

CP  -11.61 

7AL  42.89 

7AP  168.35 

ETS  268.64 

7AE  130.41 

ETC 

189.98 

7aC  176.01 

ETC  44.59 

CLP 

179.04 

planetocentric  conic 

C3  45.704  VHL  6,760 

OLA  19.02 

RAL  108.40 

RAC  6568.7 

VEL  12.925 

PTH  2.36 

VHP 

11.361 

CPA  12.56 

RAP  89.15 

ECC 

1 .7522 

LNCH  A2MTH  LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  6 0 36 

3057.42 

-27.61 

100.59 

352.53 

83.45 

6 

51  34 

2457.4 

-28.23 

91  .98 

90.00  23  15  58 

4426.52 

7.28 

184.68 

34]  .89 

62.56 

24 

29  44 

3826.5 

3.55 

177.99 

100.00  7 33  38 

2757.45 

-29.42 

78,74 

352,75 

84.45 

8 

19  35 

2157,5 

-29.88 

69.97 

100.00  0 29  34 

4201 .72 

8.89 

167,30 

341  .03 

61  .34 

1 

39  35 

3601  .7 

4.99 

160. 67 

110.00  9 7 1| 

2464.75 

-34.07 

56.92 

353.15 

87.05 

9 

48  16 

1864 .8 

-34.10 

47.67 

110.00  J 12  30 

4067.18 

12.92 

154.70 

338.63 

58.07 

2 

20  17 

3467.2 

8.60 

148.26 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERM I NATION  ACCURACY 


TCE- 

I .0242 

TRA 

5.6785 

TC3* 

1 .9022 

8AU 

1.1626 

SGT 

5769.1 

SGR 

436.8 

SG3 

123.7 

ST 

1758.3 

SR 

331  .8 

SS 

492. 5 

RCE 

.3777 

RRA 

.324  7 

RC3 

-.0443 

FAU 

.01038 

RRT 

.5388 

RRF 

.5210 

RTF 

.9618 

CRT 

-.2475 

CRS 

.3302 

CST 

-.9959 

FCE 

-.3357 

FRA 

1 .5365 

FC3 

-.1966 

1,9028 

BSP 

19054 

SGB 

5785.6 

R23 

,0008 

R13 

.9618 

LSA 

1827.5 

MSA 

323.3 

SSA 

12.4 

BOE 

1 .0916 

BRA 

5.6878 

BC3 

FSP 

-422 

SGI 

5773.9 

5G2 

387.6 

THA 

2.35 

ELI 

1760,3 

El2 

321  .1 

ALF 

J 77 , 23 

LAUNCH  CATE  FEB  19  1969  FLIGHT  TIME  208,00  ARRIVAL  CATE  SEP  15  1969 


HELIOCENTRIC  CONIC  OISTANCE  597.599 


RL  147.90 

LAL  ,00 

La  150.18 

VL 

26.054 

GAL 

12.89  A7L  91.13 

MCA  302.48 

SMA 

118.94 

ECC 

.32578 

INC 

1 . 1 200 

VI 

30.125 

RP  107.63 

LAP  .95 

LOP  92.66 

VP 

36.746 

GAP 

18.24 

A7P  90.61 

TAL  149.67 

TAP 

92.15 

RCA 

80.19 

APO 

157.68 

V2 

35.209 

_ 

RC  200, 549 

GL  -3.97 

GP  -11.41 

7AL 

41  .15 

7AP 

168.43 

ETS  263.77 

7AE  130.30 

ETE 

189.77 

7AC 

174 .04 

ETC 

32.3  4 

CLP 

178.09 

- 

PLANETOCENTRIC  CONIC 

C3  52-261 

VHL  7.229 

Ola  18.14 

RAL 

110.18 

RAO 

6568.9 

VEL  13.177 

PTH  2.41 

VHP 

11.891 

OPA 

12.89 

RAP 

91  .43 

ECC 

1 .8601 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

' LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 16  59 

3056.14 

27.62 

100.50 

356.54 

83.50 

7 

7 55 

2456.1 

- 

28.23 

91  .88 

90,00 

23  13  50 

4494.77 

9.40 

188.58 

345.54 

63.17 

24 

28  45 

38  94  .8 

5.73 

181 .83 

100.00 

7 49  6 

2759.06 

29.41 

78.86 

356.75 

84.39 

8 

35  5 

2159.1 

- 

29.88 

70  .09 

iOO.OO 

0 28  20 

4267.08 

11  .00 

171.00 

344.70 

62.03 

1 

39  27 

3667 . l 

7.17 

164.3 0 

- 

110.00 

9 20  54 

247J .84 

34.04 

57.47 

357.17 

86.72 

10 

2 6 

1871  .8 

- 

34 .12 

40  .23 

_ 

no.oo 

113  1 

4127.06 

15.05 

158.03 

342.35 

58.94 

2 

21  48 

3527.1 

10.82 

151  .40 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .2336 

TRA  6.1939 

TC3-1 .6172 

0AU 

1.1302 

SGT  5754.1  SGR  ■ 

420.3  SG3 

119.9 

ST 

1833.7 

SR 

319.4 

SS 

51  I .6 

ROE  .3887 

RRA  .3374 

RC3  -.0347 

FAU 

.00892 

RRT  , 

.5252  RRF 

.5094  RTF 

.9650 

CRT 

-.2906 

CRS 

.3561 

CST 

-.9973 

FOE  -.3710 

FRA  1.6061 

FC3  -.1478 

BSP 

19071 

SOB  5769.4  R23 

.0007  Rl 3 

.9650 

LSA 

1905.8 

MSA 

306.7 

SSA 

11.9 

BCE  1 .2934 

8RK 6.2031 

BC3  1.6176 

FSP 

-409 

SGI  5758.4  SG2 

357.4  THA 

2.21 

ELI 

1836.1 

EL2 

305.2 

ALF 

J 77.02 

LAUNCH  CATE  1 

rE8  19  1969 

flight  time  210.00 

ARRIVAL 

DATE 

SEP 

17  1969 

heliocentric  CCNIC 

DISTANCE  601  .814 

RL  147.90 

LAL  .00 

La  150.18 

VL 

26.019 

CAL 

14.11 

A7L  91.40 

MCA  305.71 

SMA 

1J8.74 

ECC 

.34083 

INC 

1 .3968 

VI 

30.125 

RP  107.60 

LAP  1.13 

LOP  95.90 

VP 

36.729 

GAP 

19.22 

A7P  90.82 

TAL  M8.44 

TAP 

^94 . 1 5 

RCA 

70.27 

APO 

359.21 

V2 

35 .21 7 

RC  202.227 

CL  -4.55 

CP  -11,22 

7AI 

39.56 

7AP 

168.41 

ETS  258 .72 

7aE  130.15 

ETE 

189.57 

7AC 

171  .97 

ETC 

26. D8 

CLP 

1 77. 10 

planetocentric  conic 


C3  60.052 

VHL  7.749 

CLA  17.33 

RAL  111.81 

RAO  6569.1  VEL  13.469 

PTH  2.46 

VHP  12.480 

CPA  13.16 

RAP 

93.60 

ECC 

1 .980  3 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 31  44 

3058.89 

-27.60 

100.70  .45 

83.40 

7 22 

43 

2458.9 

- 

28.23 

92.09 

90.00 

23  12  2 

4560.36 

11.39 

192.37  349.15 

63.90 

24  28 

3 

3960.4 

7.79 

105.54 

100.00 

8 3 6 

2764.27 

-29.37 

79.24  .67 

84.19 

8 49 

10 

2164.3 

- 

29.87 

70 .47 

100.00 

0 27  18 

4330.21 

12.99 

174.63  348,33 

62.84 

1 39 

28 

3730.2 

9.25 

167.04 

1 10.00 

9 33  23 

2481 .82 

-34.00 

58.25  1.12 

86.26 

10  14 

44 

1881  .8 

- 

34.15 

49.00 

" no.oo 

1 13  30 

4105.43 

17.07 

161.35  346.03 

59.92 

2 23 

16 

558374 

3 2.94 

154 .67 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .4528 

TRA  6,7489 

TC3-1 .3551 

BAU  1.0881 

SGT  5734,0  SGR 

402.5  SG3 

116.3 

ST  1901 .8 

SR 

307.0 

SS 

531  .2 

RCE  - 4006 

RRA  . 3480 

RC3  -.0263 

FAU  .00744 

RRT  .5096  RRF 

.4960  RTF 

.9683 

CRT  -.3276 

CRS 

.3708 

CST 

-.9903 

FOE  -.4059 

FRA  1.6812 

FC3  -.1072  BSP  19081 

SGB  5740.9  R23 

.0009  Rl 3 

.9684 

L$A  1977.0 

MSA 

290.7 

SSA 

11.3 

BOE  1.5070 

BRA  6.7579 

0C3  1 ,3554 

FSP  -397 

SGI  5738.5  SG2 

346.1  THA 

2.06 

ELI  1904.5 

El2 

289.7 

ALF 

176.90 

LAUNCH  DATE  FEB  19  1969 

flight  time  212.00 

ARRIVAL 

CATE 

SEP 

19  1969 

HELIOCENTRIC 

: conic 

OISTANCE  605. 

725 

RL  147.90 

LAL  .00 

La  150.10 

VL  25.985 

GAL  15.45  A/L  91.69  HCA  308.95 

SMA  118.55 

ECC  .35759 

INC 

1 .6804 

VI 

30.125 

RP  107.58 

LAP  1.31 

LOP  99.13 

VP  36.712 

GAP  20.30  A7P  91.06 

TAL  147.30 

TAP  96.25 

RCA  76.16 

APO 

160.95 

V2 

35.225 

RC  203.880 

GL  -5.08 

GP  -11.05 

7Al  38.12 

7AP  168.28  ETS  253.53 

7AE  129.96 

ETE  189.37 

7AC  169.89 

ETC 

22.60 

CLP 

176.07 

planetocentric  conic 

C3  69.353 

VHL  8 . 328 

OLA  16.57 

RAL  113.27 

RAO  6569.3  VEL  13.810 

PTH  2.52 

VHP  13.135 

CPA  13. 39 

RAP 

95.91 

ECC 

2 . 1 4 J 4 

LNCH  A/M  TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90,00 

6 45  0 

3065.14 

-27.55 

101.15  4,25 

83.18 

7 36 

5 

2465.1 

- 

28.21 

92.54 

90.00 

23  10  29 

4623.31 

13.25 

196.06  352,71 

64.75 

24  27 

32 

4023.3 

9.74 

109.14 

100.00 

8 15  42 

2772.63 

-29.31 

79.06  4.48 

83.87 

9 1 

55 

2172. e 

- 

29.05 

71  .09 

100.00 

0 26  24 

4391 .06 

14.05 

178,19  351.92 

63.76 

1 39 

35 

3791  .1 

13  -21 

171  .30 

110.00 

9 44  39 

2494.34 

-33,94 

59.22  4.97 

85.69 

10  26 

14 

1894.3 

- 

34  .j  7 

49.9H 

110.00 

1 13  56 

4242.11 

18.97 

164.64  349.67 

61.02 

2 24 

38 

364 2.1 

M.96 

157.02 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .6789 

TRA  7.3519 

TC3-1.1141 

BAU  1.0331 

SGT  5712.1  SGR 

383.8  SG3 

113.0 

ST  1960.6 

SR 

294  .0 

SS 

551  .2 

ROE  . 4 1 38 

RRA  ,3560 

RC3  -.0188 

FAU  .00586 

RRT  ,4916  RRF 

.4006  RTF 

.9717 

CRT  -.3588 

CRS 

.3905 

CST 

-.9909 

FOE  -.4399 

FRA  1 ,7640 

PC3  -.0731 

BSP  18967 

SGB  5725.0  R23 

.0014  Rl  3 

.9717 

LSA  2039.3 

MSA 

275.4 

SSA 

10.7 

BOE  1.7291 

BRA  7,3605 

0C3  1.1143 

FSP  -383 

SGI  5715.2  SG2 

334.1  THA 

1 .90 

ELI  1963.5 

EL2 

274  .8 

ALF 

176.85 

1824 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69) 


< LAUNCH  DATE  FEB  19  1969  FLIGHT  TIME  214. Q0  ARRIVAL  CATE  SEP  21  1 969 


HELIOCENTRIC  CONIC  DISTANCE  609.260 


RL  I 4 7 . 90 

LAL  .00 

LOL  150.10 

VL  25.952 

GAL 

16.92 

AZL  92.01 

HCA  312.18 

SMA 

118.37 

ECC  .37631 

INC 

2.0081 

VI 

30.125 

RP  107.56 

LAP  1.49 

LOP  102.37 

VP  36.696 

GAP 

21  .51 

AZP  91.35 

TAL  146.27 

TAP 

98.45 

RCA  73.83 

APO 

162.92 

V? 

35.232 

RC  205.500 

GL  -5.56 

GP  -10.09 

7Al  36.04 

ZAP  160.02 

ETS  240.29 

7AE  129.70 

ETE 

189.16 

ZAC  167.0? 

ETC 

20.37 

CLP 

174.98 

PLANETOCENTRIC  CONIC 

C3  60.524 

VHL  8.974 

CLA  15.00 

RAL  114.50 

RAO  6569.6 

VEL  14.200 

PTH  2.59 

VHP 

13.068 

OPA  13.57 

RAP 

90.08 

ECC 

2.3252 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 56  50 

3074.43 

-27.47 

101 

.02 

7.92 

02.65 

7 

40  4 

2474  .4 

' 

20.10 

93.22 

90.00 

23  9 6 

4603.57 

14.97 

199.65 

356.21 

65.60 

24 

27  9 

4083.6 

11  .57 

192.63 

100.00 

8 26  59 

2703.73 

-29.23 

60 

.67 

0.16 

83.45 

9 

13  22 

2103.7 

- 

29.83 

71  .92 

100.00 

0 25  34 

4449.51 

16.56 

101 

.67 

355.44 

64.77 

1 

39  44 

3049.5 

13.04 

174  .66 

110.00 

9 54  46 

2509.06 

-33.06 

60 

.36 

0.71 

85.02 

10 

36  35 

1 909  J 

- 

34.10 

51  .1  3 

110.00 

I 14  17 

4296.93 

20.75 

167.90 

353.24 

62.20 

2 

25  53 

3696.9 

16.86 

160.93 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .9239 

TRA  7.9969 

TC3  -.0992 

BAU  .9601 

SGT  5664.0  SGR 

363.8  SG3  : 

109.7 

ST  2012.2 

SR 

282.5 

S5 

572.9 

ROE  .4260 

RRA  .3601 

RC3  -.0127 

FAU  .00427 

RRT 

.4692  RRF 

.4600  RTF 

.9751 

CRT  -.3095 

CRS 

.4190 

CST 

-.9993 

FDE  -.4761 

FRA  1.0529 

FC3  -.0459 

BSP  10970 

SGB  5695.6  R23 

.0020  R13 

.9751 

LSA  2095.0 

MSA 

260.2 

SSA 

10.2 

BOE  1.9710 

BRA  0.0070 

BC3  .0993 

FSP  -372 

SGI  5666.6  SG2 

321.1  tha 

1.73 

ELI  2015.2 

EL2 

259.0 

alf 

176.82 

LAUNCH  DATE  FEB  19  1969 

FLIGHT  TIME  216.00 

arrival  oate 

SEP 

23  1969 

heliocentric 

: CONIC 

DISTANCE  612.327 

RL  147.90 

LAL  .00 

La  150.10 

VL  25.920 

GAL 

16.54 

AZL  92.36 

HCA  315  41 

SMA 

116.20 

ECC  .39733 

INC 

2.3623 

VI 

30.125 

RP  107.54 

LAP  1 .66 

LOP  105.61 

VP  36.679 

GAP 

22.66 

A7P  91.66 

TAL  145  30 

TAP 

100.79 

RCA  71.24 

APO 

165.17 

V2 

35.230 

RC  207. Ill 

GL  -6.00 

GP  -10.74 

?Al  35.71 

ZAP  167.64 

ETS  243.05 

7AE  129.30 

ETE 

186.94 

ZAC  165.01 

ETC 

18.85 

CLP 

173.83 

PLANETOCENTRIC  CONIC 

C3  94.032 

VHL  9-697 

OLA  15.25 

RAL  115.73 

RAO  6569.0 

VEL  J4.676 

PTH  2.66 

VHP 

14.694 

OPA  13.70 

RAP 

100.20 

ECC 

2.5475 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 7 17 

3006.32 

-27.37 

102.67 

11.44 

62.44 

7 

58  43 

2486.3 

-26. 13 

94  .09 

90.00 

23  7 40 

4740.99 

16.55 

203 

.12 

359.60 

66.69 

24 

26  49 

4141  .0 

13.26 

196.00 

100.00 

8 36  56 

2797.10 

-29.12 

01 

.66 

11.70 

62.94 

9 

23  33 

2197.2 

'29.79 

72.92 

1 00.00 

0 24  46 

4505.36 

10.17 

105 

.06 

356.66 

65.85 

1 

39  51 

3905.4 

14.75 

177.93 

110.00 

10  3 42 

2525.60 

-33.76 

61 

.65 

12.31 

64.27 

10 

45  40 

1925.7 

'34.10 

52.4  3 

110.00 

1 14  29 

4349.63 

22.36 

171 

.12 

356.73 

63.46 

2 

26  59 

3749.6 

10.64 

163.98 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 


TOE- 

-2.1825 

TRA 

0.7027 

TC3 

-.7052 

BAU 

.0865 

SGT  5651.5 

SGR 

342-0 

SG3 

106.6 

ST 

2054.6 

SR 

270.5 

SS 

596.1 

ROE 

.4439 

RRA 

.3597  RC3 

-.0075 

FAU 

.00255 

RRT  .4410 

RRT 

.4359 

RTF 

.9705 

CRT 

-.4104 

CRS 

.4397 

CST 

-.9996 

FOE 

-.5132 

FRA 

1 .9513 

FC3 

-.0235 

BSP 

18959 

SGB  5661.9 

R23 

.0027 

R13 

.9785 

LSA 

2142.3 

MSA 

245.4 

SSA 

9.6 

BOE 

2.2272 

BRA 

0.7101 

BC3 

.7052 

FSP 

-362 

SGI  5653.5 

SG2 

307,4 

THA 

1.54 

Eli 

2057.7 

EL2 

245.3 

alf 

176.00 

.AUNCH 

OATE  1 

FEB 

19  1969 

flight 

TIME 

218.00 

ARRIVAL 

CATE 

SEP 

25  1969 

HELIOCENTRIC  CONIC 

DISTANCE  614.004 

RL 

147.90 

LAL 

.00 

La 

150.18 

VL 

25,893 

GAL 

20.35  AZL 

92. 

76  HCA 

310.65 

SMA 

110.04 

ECC 

.42099 

INC 

2.7590 

V] 

30.125 

RP 

J07.53 

LAP 

3 .62 

LOP 

100.86 

VP 

36.664 

GAP 

24.40  AZP 

92.07  TAL 

144.64 

TAP 

103.29 

RCA 

68.35 

APO 

167.73 

V2 

35.2*3 

RC 

208.690 

GL 

'6.38 

GP 

-10.59 

ZAL 

34.75 

ZAP 

167.10  ETS 

237.09  ZAE 

120.98 

ETE 

188.72 

ZAC 

163.06 

ETC 

17.77 

CLP 

372.60 

PLANETOCENTRIC  CONK 

C3  no. 490  VHL  10. 511  CLA  14.69  RAL  116.71  RAO  6570.1  V£L  15.226  PTH  2.73  VHP  15.630  OPA  13.79  RAP  102.24  ECC  2.8184 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 16  20 

3100.44 

-2 7.24 

103.60 

14.70 

01  .95 

0 8 0 

2500.4 

-28.07 

95.12 

90.00 

23  6 33 

4795.34 

17.98 

206.47 

2.06 

67.75 

24  26  29 

4195.3 

14.01 

199.23 

100.00 

0 45  34 

2012.64 

-20.99 

02.79 

15.06 

82,36 

9 32  27 

2212.6 

-29.74 

74  .06 

100.00 

0 23  56 

4556.37 

19.61 

108.33 

2.14 

66.98 

I 39  54 

3958 .4 

16.33 

181 .08 

110.00 

10  11  20 

2543.87 

-33.62 

63.05 

15.73 

03.45 

10  53  52 

1943.9 

-34.3  7 

53.85 

110.00 

1 14  32 

4399.90 

23.00 

174.25 

.09 

64.70 

2 27  52 

3799.9 

20.28 

166.96 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  CR6IT  DETERMINA TION  ACCURACV 


TOE- 

•2.4571 

TRA 

9.4716 

TC3 

-.5311 

BAU 

.7845 

SGT 

5614.0 

SGR 

321 .0 

SG3 

103.7 

ST 

2007.7 

SR 

258.6 

SS 

621  .6 

ROE 

.4616 

RRA 

.3534 

RC3 

-.0035 

FAU 

.00064 

RRT 

.4073 

RRF 

.4042 

RTF 

.9017 

CRT 

-.4470 

CRS 

.4611 

CST 

-.9998 

FOE 

-.5520 

FRA 

2.0610 

FC3 

-.0050 

BSP 

10917 

SGB 

5623.9 

R23 

.0035 

R13 

.9017 

LSA 

2181  .4 

MSA 

231  .1 

S5A 

9.1 

BOE 

2.5001 

BRA 

9.4782 

0C3 

.5311 

FSP 

-35? 

SGI 

5616.3 

SG2 

293.1 

THA 

1.34 

ELI 

2091  .0 

El2 

231  .0 

AUF 

176.79 

LAUNCH  DATE  FEB  19  1 969  FLIGHT  TIME  220.00  ARRIVAL  CATE  SEP  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  6J 6.533 


RL  147.90 

r 

r 

8 

La  150.18 

VL  25.863 

GAL  22.39 

AZL  93.21 

HCA  321.88 

SMA  117.09 

ECC  .44773 

INC 

3.2119 

VJ 

30.125 

RP  107.51 

LAP  1 .90 

LOP  112.10 

VP  36.649 

GAP  26.15 

AZP  92.53 

TAL  144.10 

TAP  105.98 

RCA  65.11 

APO 

170.67 

V2 

35.248 

RC  210.244 

GL  -6.73 

GP  -10.46 

ZAL  33.97 

ZAP  166.41 

ETS  232.05 

7A£  128.40 

ETE  168.47 

7AC  162. DO 

ETC 

16.90 

CLP 

171  .20 

PLANETOCENTRIC  CONIC 

C3  130.715 

VHL  11.433 

DLA  14.19 

RAL  117.51 

RAO  6570,4 

VEL  15.076 

PTH  2.61 

VHP  16.696 

OPA  13.86 

RAP 

104.39 

ECC 

3.3512 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

7 23  58 

3116.46 

-27.00 

104.63 

17.91 

81.39 

8 15  55 

2516.5 

■27.99 

96.20 

90.00 

23  5 17 

4046.30 

19.27 

209.66 

5.94 

66.04 

24  26  4 

4246.3 

16.2? 

202.31 

100.00 

8 52  5 i 

2029.79 

-20.83 

64,04 

18.21 

81.72 

9 40  1 

2229.6 

■29.67 

75.33 

100.00 

0 23  1 

4606.20 

20.91 

191.46 

5.25 

60.14 

I 39  49 

4006.2 

17.76 

104 .09 

110.00 

10  10  0 

2563.37 

-33.46 

64.55 

16.95 

02.57 

n o 44 

1963.4 

34.13 

55.37 

110.00 

1 14  21 

4447.39 

25.22 

177.29 

3.28 

66.12 

2 20  29 

3047.4 

23  .78 

169.03 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.7447 

TRA10 .3109 

TC3  -.3744 

BAU  .6542 

SGT  5574.6  SGR 

298.7  SG3 

100.9 

ST  2J10.3 

SR 

247.2 

SS 

649.7 

ROE  .4 620 

RRA  .3399 

RC3  -.0004 

FAU- .001 59 

RRT 

.3638  RRF 

.3633  RTF 

.9040 

CRT  -.4752 

CRS 

.4032 

CST 

-.9999 

FDE  -.5920 

FRA  2.1851 

FC3  .0105 

BSP  10739 

SGB  5502.6  R23 

.0045  RI3 

.9046 

LSA  2211.2 

MSA 

217.2 

SSA 

0.5 

0DE  2.7067 

BRAID. 3245 

BC3  .3744 

FSP  -340 

SGI  5575.7  SG2  , 

270.2  THA 

1.12 

ELI  2113.6 

EL2 

217.? 

ALF 

176.70 

1825 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968 -69  » 


AUNCH  CATE  FEB  20  1969 

flight  time 

70.00 

ARRIVAL 

CATE 

MAY 

I 1969 

HELIOCENTRIC  CONIC 

DISTANCE  186. 

827 

RL  147.93 

LAl  .00 

LOL  151.19 

VL  27.066 

GAL  -8.24 

A7l  88.72 

HCA  83.29 

SMA  125.00 

ECC  .23134 

INC 

i .2773 

VI 

30 . 1 1 9 

RP  |08.38 

LAP  1.27 

LOP  234.47 

VP  37.249 

GAP  -11.01 

A7P  89.85 

TAL  210.06 

TAP  293.35 

RCA  96.08 

Apo 

153.92 

V2 

34.967 

RC  52.697 

Gl  6.30 

GP  15.66 

7AL  141  .46 

ZAP  19.52 

ETS  310.68 

7AE  147.07 

ETE  16.96 

7AC  128.23 

ETC 

149.83 

CLP 

-11.81 

PLANETOCENTRIC  CONIC 

C3  29.600 

VHL  5,441 

OLA  9.47 

RAL  6.02 

RAO  6568.2 

VEL  12.287 

PTH  2.21 

VHP  7. 

793 

DPA  28.43 

RAP 

34.69 

ECC 

1 .4871 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  C$T  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

0 35  2 

2600.50 

-26.77 

68.01 

237.44 

99.59 

I 18 

31 

2008.5 

- 

25.17 

59.70 

90.00 

14  56  54 

4656.44 

14.21 

1 98.02 

232.07 

65.24 

16  14 

31 

4056.4 

10.75 

191 .05 

100.00 

2 1 1 

2331.17 

-28.06 

47.35 

237.18 

100.75 

2 39 

53 

1731 .2 

- 

26.29 

39.00 

100.00 

16  13  36 

4409.01 

15.39 

179.25 

231.49 

64.05 

17  27 

5 

3809.0 

11  .78 

I 72 . 32 

1 10.00 

3 19  50 

2084.53 

-31.51 

27.75 

236.31 

104.00 

3 54 

35 

1484.5 

- 

29.27 

19.26 

110.00 

17  11  16 

4228.41 

18.52 

163.84 

229.78 

60.74 

18  21 

45 

3628.4 

14.40 

157.05 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1965 

TRA  -.3091 

TC3  .4747 

0AU  .1997 

SGT 

646.9  SGR 

458.6  SG3  : 

119.7 

ST  229.9 

SR 

365.4 

SS 

101.5 

ROE  -.3415 

RRA  .2011 

RC3  .1717 

FAU  .04231 

RRT 

.3371  RRF  - 

.4348  RTF  - 

.6381 

CRT  .8109 

CRS 

-.627 2 

CST 

-.9173 

FOE  -.1073 

FRA  -.2847 

FC3-1.2373 

BSP  1847 

5GB 

793.0  R23  - 

.0747  R13  - 

.6753 

L5A  42J.9 

MSA 

133.1 

SSA 

30.6 

60E  .3940 

BRA  .3688 

0C3  .5048 

FSP  -305 

SGI 

677.3  SG2 

412.4  THA  21.93 

ELI  415.1 

El2 

118.4 

alf 

60-32 

LAUNCH  OATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  72.00 
DISTANCE  193.589 


ARRIVAL  OATE  hat  3 1969 


RL  147.93 

LAL 

.00 

LOL  151 .19 

VL  27.230 

GAL  -8.20 

A7L  88.91 

Ha  86.48 

SMA 

126.06 

ECC  .22326 

INC  1.0933 

VI 

30.119 

RP  108.42 

LAP 

1.09 

LOP  237.66 

VP  37.356 

GAP  -10.12 

A7P  89.93 

TM.  211.52 

TAP  298.00 

RCA  97.92 

APO  154. 21 

V2 

34 .954 

RC  54.398  GL  5.53 

PLANETOCENTRIC  CONIC 

GP 

16.70 

7AL  142.99 

7AP  22.01 

ETS  315.00 

7AE  146.35 

ETE 

19. or 

7AC  128.02 

ETC  140.85 

CLP 

-14.54 

C3  28.455 

VHL 

5.334 

OLA 

8.19 

RAL  4.99 

RAO  6568.1 

VEL  12.241 

PTH  2.20 

VHP 

7.324 

DPA  29.57 

RAP  34.70 

ECC 

1 .4683 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

41  4 

2557.32 

-26.14 

64.39 

235.12 

101.29 

1 

23  41 

1957.3 

-24.32 

56.20 

90.00 

14 

42  42 

4687.90 

15.09 

199.91 

230.52 

65.75 

16 

0 50 

4087.9 

11  .69 

192.08 

100.00 

2 

6 22 

2282.19 

-27.39 

43.86 

234.83 

102.47 

2 

44  24 

1682.2 

-25.40 

35.63 

100.00 

16 

0 5 

4438.26 

16.25 

180.99 

229.97 

64.56 

17 

14  3 

3838.3 

12.69 

174.01 

110.00 

3 

23  39 

2040.35 

-30.74 

24.54 

233.87 

105.75 

3 

57  39 

1440.3 

-28.27 

16 .21 

110.00 

16 

59  17 

4252.81 

19.32 

165.28 

228.32 

61  .24 

18 

10  10 

3652.6 

15.34 

158.43 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1832 

TRA 

-.2938 

TC3 

.5063 

BAU 

.2082 

SGT 

657.3  SGR 

474.5 

SG3  134.0 

ST 

219.3 

SR 

358.6 

SS 

130.1 

ROE 

-.3276 

RRA 

.2101 

RC3 

.2082 

FAU 

.04640 

RRT 

.3735  RRF 

-.4867 

RTF  -.6461 

CRT 

.7985 

CRS 

-.6895 

CST 

-.9477 

FOE 

-.1553 

FRA 

-.3415 

FC3- 

1 .4118 

BSP 

1921 

SGB 

810.7  R23 

-.0880  R13  -.6926 

LSA 

416.9 

MSA 

137.1 

SSA 

32.2 

BOE 

.3754 

BRA 

.3612 

BC3 

.54  74 

FSP 

-350 

SGI 

696.0  SG2 

415.7 

THA  24.19 

ELI 

403.6 

Et2 

117.3 

ALF 

61  .32 

LAUNCH  DATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


flight  time  7a .00 
DISTANCE  200 .334 


ARRIVAL  CATE  MA  * 5 1969 


RL  147.93 

LAL 

.00 

LOL  1 51  .19 

VL  27.376 

GAL  -8.1 

7 A7L  89.09 

HCA  89.66 

SMA 

127.02 

ECC  .21622 

INC 

.9108 

VI 

30 . It  9 

RP  108.45 

LAP 

.91 

LOP  240.05 

VP  37.451 

GAP  -9.27  A7P  89.99 

TAL  212.92 

TAP 

302.58 

RCA  99.56 

APO 

154.49 

V2 

34 .942 

RC  56 . 1 86 

GL 

4.71 

GP  17.86 

7AL  144.41 

7AP  24.73  ETS  318.59 

7AE  145.82 

ETE 

21 

.41 

ZAC  127.63 

ETC 

147.91 

CLP 

-17.40 

PLANETOCENTRIC  CONIC 

C3  27.505 

VHL 

5.245 

CLA  6.91 

RAL  4 .09 

RAD  6568. 

1 VEL  12.202 

PTH  2.19 

VHP 

6.887 

DPA  30.75 

RAP 

34.52 

ECC 

1 .4527 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

47  26 

2507.05 

-25.44 

60.94 

2J3.or 

102.88 

1 

29 

14 

1907.9 

-23.41 

52-86 

90.00 

14 

29  7 

4720.43 

15.99 

201 .87 

229,22 

66.32 

15 

47 

40 

azo.t 

12.66 

194 .70 

100.00 

2 

12  5 

2234.05 

-26.65 

40.54 

232.74 

104.07 

2 

49 

20 

1634.9 

-24.45 

32.4  3 

100.00 

15 

47  10 

4468.67 

17.13 

182.82 

228.69 

65.12 

17 

1 

39 

3860,7 

13.64 

175.70 

110.00 

3 

27  52 

1997.68 

-29.91 

21 .49 

231  .70 

107.38 

4 

1 

10 

1397.7 

27.24 

13.32 

11 0.00 

16 

47  52 

4278.61 

20.16 

166.80 

227.09 

61  .79 

17 

59 

11 

3670.6 

16.23 

159.00 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1696 

TRA 

-.2809 

TC3  .5321 

BAU  .2161 

SGT 

664.4  SGR  493.9  5G3 

151  .6 

ST  ?07.9 

SR 

349.2 

5S 

161  .0 

ROE  -.3125 

RRA 

.2204 

RC3  .2496 

FAU  .05094 

RRT 

.4096  RRF 

.5410  RTF  - 

.6505 

CRT  .7004 

CRS 

- . 7£66 

CST 

- .96 29 

FOE  -.2121 

FRA 

-.4036 

FC3-1  .6034 

BSP  1989 

SGB 

827.9  R23 

.1030  R13  - 

.7093 

LSA  412.3 

MSA 

142.2 

SSA 

33.5 

BOE  .3556 

BRA 

.3570 

6C3  .5878 

FSP  -402 

SGI 

713.8  SG2  419.4  THA  26.84 

ELI  309.3 

El2 

116.6 

ALF 

62.39 

LAUNCH  OATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


FLIGHT  time  76.00 
DISTANCE  207.057 


ARRIVAL  CATE  MA Y 7 1969 


RL  J47.93 

LAL 

.00 

LCC  3 51 .39 

VL  27.505 

GAL  -8.14 

A7L  89.27 

HCA  92.05 

SMA  127.09 

ECC  .21010 

INC 

.7285 

VI 

30. 119 

RP  108.49 

LAP 

.73 

LOP  244,03 

VP  37.534 

GAP  -8.46 

A7P  90.04 

TAL  214.25 

TAP  307.09 

RCA  101  .02 

APO 

154.75 

V2 

34 .929 

RC  58.051 

CL 

3.84 

GP  19.12 

7Al  145.71 

7AP  27.68 

ETS  321 .62 

7AE  145.44 

ETE  24.04 

ZAC  127.04 

ETC 

147.01 

CLP 

-20.4] 

PLANETOCENTRIC  CONIC 

C3  26.716 

VHL 

5.169 

DLA  5.62 

RAi  3.32 

RAO  6560.1 

VEL  12.1 69 

PTH  2.10 

VHP  6, 

,403 

CPA  31.99 

RAP 

34 .13 

ECC 

1 .4397 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7)41H 

INJ  TIME 

PO  CST  TIM 

IN, 

t 2 LAT 

INJ 

2 LONG 

90.00 

0 

54  10 

2460.04 

-24.67 

57.65 

231 .26 

104.36 

1 35 

10 

1860.0 

22.45 

49.68 

90.00 

34 

16  13 

4753.77 

16.89 

203.90 

220.16 

66.93 

15  35 

27 

4153.8 

13,63 

396.75 

100.00 

2 

18  10 

2189.10 

-25.85 

37.37 

230.91 

105.55 

2 54 

40 

1589.1 

23.47 

29-39 

100.00 

35 

34  54 

4499.94 

18.02 

184.72 

227,64 

65.74 

16  49 

54 

3899.9 

14 .59 

3 77.63 

110.00 

3 

32  31 

1956.45 

-29.03 

18.60 

229.80 

100.09 

4 5 

7 

1356.5 

26.18 

30.58 

110.00 

16 

37  4 

4305.35 

21  .01 

168.41 

226.10 

62.40 

17  48 

49 

3705.4 

17.35 

163  .41 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1549 

TRA 

-.2691 

TC3  .5530 

BAU  .2242 

SGT 

660.0  SGR 

510.0  SG3 

170.5 

ST  194.6 

SR 

336.7 

5S 

197.5 

ROE  -.2954 

RRA 

.2323 

RC3  .2968 

FAU  .05601 

RRT 

.4452  RRF  - 

.5970  RTF  - 

.6537 

CRT  .7542 

CRS 

-.7481 

CST 

-.9692 

FOE  -.2798 

FRA 

-.4724 

FC3-1 .8151 

BSP  2087 

SG8 

045.3  R23  - 

.1168  R13  - 

.7283 

LSA  408.0 

MSA 

140.1 

SSA 

34.4 

BOE  .3336 

BRA 

.3555 

BC3  .6276 

FSP  -462 

SGI 

731.5  SG2  - 

423.5  THA 

30.00 

EU  371  .2 

EL  2 

115.9 

AtF 

63.60 

1826 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


4UNCH  CATE  FEB  20  1969 

FLIGHT  TIME 

70.00 

ARRIVAL 

CATE 

MAY 

9 1969 

HELIOCENTRIC  CONIC 

DISTANCE  213. 

757 

RL  147.93 

LAL 

.00 

LOL  151  .19 

VL  27.610 

GAL  -0.12 

AZL  09.45 

HCA  96.03 

SMA 

120 

.66 

ECC  .20400 

INC 

.5454 

V] 

30 . 1 1 9 

RP  100.53 

LAP 

.54 

LOP  247.21 

VP  37.605 

GAP  -7,69 

AZP  90.06 

TAl  215.40 

TAP 

311 

.51 

RCA  102.31 

APO 

155.01 

V2 

34.917 

RC  59.905 

gl 

2.92 

GP  20.51 

ZAL  146.00 

ZAP  30.06 

ETS  324.25 

ZAE  145.21 

ETE 

27 

.00 

ZAC  126.23 

ETC 

146.19 

CLP 

-23.57 

planetocentric  conic 

C3  26.056 

VHL 

5.105 

DLA  4.35 

RAL  2.60 

RAO  6560.1 

VEL  12.142 

PTh  2.10 

VHP 

6. 

111 

DPA  33.27 

RAP 

33.49 

ECO 

1 .4200 

LNCH  A7MTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 

3 17 

2413.75 

-23.05 

54.51 

229.71 

105.73 

1 

41 

30 

1013. 0 

- 

21  ,46 

46.65 

90.00 

14 

4 1 

4707.67 

17.79 

205.99 

227.33 

67.60 

15 

23 

40 

4107.7 

14.60 

190.77 

100.00 

2 

24  40 

2144.01 

-25.01 

34.35 

229.33 

106.93 

3 

0 

24 

1544.0 

- 

22.45 

26.49 

100.00 

15 

23  19 

4531 .65 

10.90 

106.60 

226.03 

66.40 

16 

30 

51 

3931  .0 

15.55 

179.49 

110.00 

3 

37  35 

1916.50 

-20.12 

15.06 

220.16 

110.20 

4 

9 

32 

1316.6 

- 

25.10 

7.90 

110.00 

16 

26  53 

4332.04 

21  .07 

170,00 

225.34 

63.05 

17 

39 

6 

3732.0 

18.08 

163.00 

DIFFERENTIAL  CORRECTIONS 

MIC-COURSE  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TDE  -.1423 

TRA 

-.2623 

TC3  .5634 

BAU  .2310 

SGT 

665.9  SGR 

547.6  SG3 

190.9 

ST  103.5 

SR 

321  .2 

SS 

235.0 

ROE  -.2763 

RRA 

.2455 

RC3  .3496 

FAU  ,06147 

RRT 

.4750  RRF  - 

.6521  RTF  - 

.-6405 

CRT  .7193 

CRS 

-.7577 

CST 

-.9696 

FOE  -.3569 

FRA 

-.5442 

FC3-2.0425 

BSP  2145 

SGB 

862.2  R23  - 

.1329  R13  - 

,7455 

LSA  400.7 

MSA 

154  .4 

SSA 

34.9 

BOE  .3100 

BRA 

.3592 

BC3  .6630 

FSP  -525 

SGI 

747.0  SG2 

429.1  THA 

33.75 

ELI  351.1 

EL2 

116.6 

alf 

64  .60 

LAUNCH  DATE  FEB  20  19 69 


FLIGHT  TIME  80.00 


ARRIVAL  date  MAY  11  1969 


HELIOCENTRIC  CONIC 


OISTANCE  220.431 


RL  147.93 

LAL 

.00 

La  151.19 

VL  27.716 

GAL  -0,10 

AZL  09.64 

HCA  99.21 

SMA 

129.34 

ECC  .20023 

INC  .3600 

VI 

30.1  19 

RP  100.57 

LAP 

.36 

LOP  250.39 

VP  37.667 

GAP  -6.96 

AZP  90.06 

TAl  216.61 

TAP  315.02 

RCA  103.44 

APO  155.24 

V2 

34.906 

RC  61,901  GL  1.96 

PLANETOCENTRIC  CONIC 

GP  22.03 

ZAL  147.91 

ZAP  34.25 

ETS  326.50 

ZAE  145.00 

ETE 

30.36 

ZAC  125.19 

ETC  145.47 

CLP 

-26.92 

C3  25.503 

VHL 

5.050 

DLA  3.00 

RAL  2. J 7 

RAO  6560.0 

VEL  12.119 

PTH  2.17 

VHP 

5.771 

DPA  34.60 

RAP  32.59 

ECC 

1 .4197 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

0 47 

2360.00 

-22.99 

51.49 

220.39 

107,01 

i 

40  15 

1760.0 

'20.44 

43.75 

90.00 

13 

52  20 

4022.02 

10.66 

200.13 

226.72 

60.31 

15 

12  50 

4222.0 

15.56 

200.03 

100.00 

2 

31  33 

2101 .00 

-24.13 

31  .46 

227.99 

100.20 

3 

6 35 

1501 .0 

-21  .41 

23.72 

100.00 

15 

12  23 

4564.25 

19.77 

100.70 

226.24 

67.11 

16 

20  27 

3964 . 3 

16.50 

181  .43 

110.00 

3 

43  6 

1077.09 

-27.10 

13.24 

226.76 

111.57 

4 

14  24 

1277.9 

-24.01 

5.51 

11 0.00 

16 

17  20 

4360.92 

22.73 

1 7l .01 

224.79 

63.75 

1 7 

30  1 

3760.9 

19.01 

164  .65 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1300 

TRA  -.2591 

TC3  .5642 

BAU 

.2376 

SGT 

650.4 

SGR 

504.1  SG3 

213.2 

ST 

173.5 

SR 

302.2 

SS 

275.4 

RDE 

-.2545 

RRA 

.2600 

RC3  .4009 

FAU 

.06737 

RRT 

.4973 

RRF 

-.7050  RTF 

-.6367 

CRT 

.6715 

CR5 

-.7572 

CST 

- .965  J 

FOE 

-.4457 

FRA  -.6194 

FC3-2.2069 

6SP 

2202 

SGB 

000.1 

R23 

-.1470  RI3 

-.7643 

LSA 

412.7 

MSA 

160.4 

SSA 

35.0 

BOE 

.2061 

BRA 

.3671 

0C3  .6960 

FSP 

-595 

SGI 

764.2 

SG2 

436.6  THA 

30.22 

ELI 

327.7 

El2 

110.6 

AlF 

65.51 

LAUNCH 

DATE 

FEB  20  1969 

flight 

TIME 

02.00 

ARRJ VAL 

CATE 

MA  Y 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  151.19 

RP  108. 60  LAP  .17  LOP  253.57 

RC  64.032  GL  .94  GP  23.67 

planetocentric  conic 

C3  25.030  VHL  5 .004  CLA  1 .81 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


1 16  4 2 2324.95 


13  41  34 


4056 . 78 


2 30  53  2059.05 


15  2 4 

3 49  4 


4597.11 

1040.20 


16  0 23  4309.52 


VL  27.001 
VP  37.719 
7 AL  140.00 

RAL  1 .00 
INJ  LAT 
-22.00 
19.52 
-23.21 
20.63 
-26.22 
23.56 


GAL 

GAP 

ZAP 


OISTANCE  227.070 

-0.00  AZL  09.03  HCA  302.30  SMA  129.94  ECC  .19629  INC 


.1715  VI 


-6.26  A7P  90.04  TAL  217.62  TAP  320.01  RCA  104.43  APO  155.45  V2 


30 . 11 9 
34 .094 


37.07  ETS  320.74  7AE  145.01  ETE  34.17  ZAC  323.92  ETC  144.07  CLP  -30.46 


RAO  6560.0  VEL  12.100  PTH  2.17  VHP  5.462 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DPA  35.96  RAP  31 .39  ECC  1 .4121 
PC  CST  UM  INJ  2 LAT  INJ  2 LONG 


40.60 

210.32 

26.69 

190.76 

10.74 

173.60 


227.29 

226.32 

226.00 

225.06 

225.60 

224.45 


100 .19 

69.07 
109.39 

67.07 
112.77 

64.50 


3 55  27 

15  2 31 

3 13  13 

16  18  41 

4 39  44 

17  21  32 


1724.9 

4256.0 

1459.9 

3997.1 

1240.2 
3709.5 


-19.39 

16.51 

-20.35 

17.44 

-22.90 

19.95 


40.96 
202.94 
21  .06 
103.41 
5.15 
166.34 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.1195  TRA 

-.2580 

TC3 

.5561 

BAU 

.2450 

SGT 

645.3 

SGR  626.9 

SG3  237.2 

ST 

164 .1 

SR 

279.1 

SS 

319.4 

RCE 

-.2209  RRA 

.2763 

RC3 

.4757 

FAU  .07371 

RRT 

.5101 

RRF  -.7544 

RTF  -.6100 

CRT 

.6041 

CRS 

-.7452 

CST 

-.9549 

FOE 

-.5406  FRA 

-.6901 

FC3'2 . 5405 

BSP 

2290 

SGB 

901.0 

R23  -.1540 

R13  -.7870 

LSA 

422.4 

MSA 

165.0 

SSA 

34.9 

BOE 

.2502  BRA 

.3705 

6C3 

.7310 

FSP 

-675 

SGI 

703.1 

SG2  445.7 

THA  43.56 

ELI 

300.1 

El2 

121  .6 

alf 

66.33 

LAUNCH  DATE  FEB  20  1969 


FLIGHT  TIME  04.00 


ARRIVAL  CATE  MAV  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  233.696 


RL  147.93 

LAL 

.00 

La  i5i  .19 

VL  27.874 

GAL  -8.05 

AZL  90.02 

HCA  105.56 

SMA  130.46 

ECC  .39289 

INC 

.03  90 

VI 

30. 11  9 

RP  108.64 

LAP 

-.02 

LOP  256.74 

VP  37.762 

GAP  -5.59 

AZP  09.99 

TAL  210.51 

TAP  324.07 

RCA  105.29 

APO 

155.62 

V2 

34 .003 

RC  66.131 

GL 

-.12 

GP  25.45 

ZAL  149.53 

ZAP  41.70 

ETS  330.79 

ZAE  144.96 

ETE  30.47 

7 AC  122. AO 

ETC 

144  .44 

CLP 

-34. 22 

planetocentric  conic 

C 3 24.642 

VHL 

4.964 

OLA  .55 

RAL  1.56 

RAO  6566.0 

VEL  1Z.08A 

PTH  2.16 

VHP  5. 

,107 

DPA  37.35 

RAP 

29.06 

ECC 

\ .4056 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

25  6 

2281 .91 

'21.14 

45.79 

226.41 

109.29 

2 3 

0 

3681 .9 

-10.32 

30  .26 

90.00 

13 

31  15 

4091 .98 

20.36 

212.56 

226.12 

69.09 

14  5 Z 

47 

4 292.0 

17.44 

205.10 

100.00 

2 

46  42 

2010.71 

-22.25 

26.01 

225.98 

110.49 

3 20 

21 

1410.7 

39.26 

10.49 

1 00.00 

14 

52  21 

4630.42 

21 .47 

192.00 

225.60 

60.60 

16  9 

31 

4030.4 

30.30 

105.44 

110.00 

3 

55  32 

1003.27 

-25.22 

0.33 

224.66 

113.80 

4 Z 5 

35 

1203.3 

21  .70 

.07 

110.00 

16 

0 0 

4410.62 

24.42 

175.44 

224.31 

65.30 

17  13 

39 

3810.6 

20.00 

160.00 

DIFFERENTIAL  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1125 

TRA 

-.2647 

TC3  .5332 

BAU  .2521 

SGT 

624.0  SGR  602.0  SG3  262.1 

ST  159.7 

SR 

252.6 

SS 

364.6 

ROE  -.1999 

RRA 

.2934 

RC3  .5491 

FAU  .O0OJ9 

RRT 

.5040  RRF 

.7900  RTF  - 

.54)47 

CRT  .5302 

CRS 

-.7100 

CST 

-.9410 

FDE  -.6616 

FRA 

-.7743 

FC3-2.8173 

BSP  2360 

SGB 

924.9  R23  - 

.1547  R13  - 

• 4)107 

LSA  439.3 

MSA 

167.6 

SSA 

34 .5 

BDE  .2294 

BRA 

.3951 

BC3  .7654 

FSP  -755 

SGI 

003.8  SG2  457.7  Tha  49.93 

ELI  270.2  EL2 

127.7 

ALF 

66.25 

1027 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  cate  rce  zo  isss 


HELIOCENTRIC  CONIC 


ElICHT  time  86.00 
DISTANCE  240.284 


ARRIVAL  DATE  MAY  J 7 1969 


RL  147.93 

LAL 

.00 

La  i5i  .19 

VL  27.936 

GAL  -$.02 

A7L  90.22 

HCA  JO0.73 

SMA 

130.90 

ECC  .10997 

INC  .2197 

vi 

30 . 11 9 

RP  100.67 

LAP 

-.21 

LOP  259.92 

VP  37.790 

GAP  -4,96 

AZP  09.93 

TAL  219.27 

TAP 

320.00 

RCA  106.03 

APO  155.77 

V2 

34.073 

RC  60.274  GL  -1.24 

PLANCTOCENTRIC  CONIC 

GP  27.36 

7Al  150.11 

ZAP  45.75 

ETS  332.02 

ZAE  144.06 

ETE 

43.20 

ZAC  120.64 

ETC  144.10 

CLP 

-30.21 

C3  24.305 

VHL 

4 .930 

DLA  -.72 

RAL  1.45 

RAO  6560.0 

VEL  12.070 

PTM  2.16 

VHP 

4.944 

DPA  30.76 

RAP  27.90 

ECC 

1 .4000 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

34  2 

2239.30 

-20.16 

43.06 

225.74 

110.31 

2 

11  22 

1639.4 

-17 .22 

35.62 

90.00 

13 

21  28 

4927.74 

21.10 

214.06 

226.12 

70.76 

14 

43  36 

4327.7 

10.37 

207.32 

100.00 

2 

55  3 

1970.06 

-21 .26 

23.39 

225.29 

111*52 

3 

20  1 

I 370 . 1 

-10.15 

15.90 

100.00 

14 

43  9 

4664 .29 

22.29 

195.06 

225.69 

69.55 

16 

0 53 

4064.3 

19.30 

107.54 

11 0.00 

4 

2 32 

1766.03 

-24.19 

5.99 

223.93 

114.92 

4 

31  59 

1166.0 

-20.63 

350.66 

110.00 

15 

52  9 

4440.29 

25.25 

177.35 

224.37 

66.15 

17 

6 10 

3040.3 

21  .01 

169.00 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


TOE  - 

.1090 

TRA 

-.2761 

TC3 

.4962 

BAU 

.2605 

5GT 

590.7 

SGR 

744.1  SG3 

287.6 

ST 

159.0 

SR 

222.7 

ROE  - 

.1666 

RRA 

.3110 

RC3 

.6297 

FAU 

.06673 

RRT 

.4765 

RRF 

-.0357  RTf 

-.5316 

CRT 

.4033 

CRS 

-.6660 

FOE  - 

.7059 

FRA 

-.0456 

FC3- 

3.0094 

BSP 

2454 

SG6 

955.0 

R23 

-.1432  R13 

-.0372 

LSA 

464.1 

MSA 

167.0 

BOE 

.1991 

BRA 

.4J59 

0C3 

.0017 

FSP 

-030 

SGI 

030.5 

SG2 

471.6  THA 

57.35 

ELI 

237.3 

El2 

137.2 

LAUNCH  DATE  FE8  20  1969 


ELICHT  TIME  88.00 


ORBIT  DETERMINATION  ACCURACY 

41J  .8 


34.0 

65.00 


ARRIVAL  DATE  MAY  19  1969 


HELIOCENTRIC  CONIC 

OISTANCE  246.042 

RL  147.93 

LAL  .00 

LOL  151.19 

VL  27.907 

GAL  -7.99 

A7L  90.43 

HCA  111.90 

SMA  131.27 

ECC  .18745 

INC 

.4265 

VI 

30. 119 

RP  106.70 

LAP  -.40 

LOP  263.09 

VP  37.027 

GAP  -4.35 

AZP  09.04 

TAL  219.90 

TAP  331 .00 

RCA  106.66 

APO 

155.08 

V2 

34 .862 

RC  70.456 

CL  -2.41 

GP  29.30 

ZAL  150.53 

ZAP  49.96 

ETS  334.09 

ZAE  144.65 

ETE  40.62 

ZAC  118.65 

ETC 

144.13 

CLP 

-42.44 

PLANCTOCENTRIC  CONIC 

C3  24.016 

VHL  4.901 

OLA  -1.99 

RAL  1.40 

RAO  6560.0 

VEL  12.050 

PTH  2.16 

VHP  4.734 

OPA  40.16 

RAP 

25.74 

ECC 

1 .3952 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

90.00 

1 43  35 

2196.99 

-19.14 

40.37 

225.27 

111.20 

2 20  12 

1597.0 

- 

16.00 

33.03 

90.00 

13  12  0 

4964.28 

21.90 

217.24 

226.31 

71.69 

14  34  52 

4364.3 

19.20 

209.61 

1 00.00 

3 4 0 

1937.50 

-20.23 

20.03 

224.00 

112.49 

3 36  17 

1337,6 

- 

■17.00 

13.52 

100.00 

14  34  24 

4690.92 

23.09 

107.32 

225.90 

70.47 

15  52  43 

4096.9 

20.22 

189.70 

110.00 

4 10  7 

1730.60 

-23.14 

3.7l 

223.4 0 

115.09 

4 30  50 

1130.6 

- 

-19.46 

356.50 

110.00 

15  44  46 

4470 .66 

26.07 

179.33 

224.63 

67.06 

16  59  25 

3870.7 

22.73 

171 .75 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1006 

TRA  -.2910 

TC3  ,4460 

BAU  .2714 

SGT 

569.0  SGR  016.2  SG3  : 

313.4 

ST  163.7 

SR 

190.2 

SS 

462.2 

ROE  -.1279 

RRA  .3295 

RC3  .7100 

FAU  .09323 

RRT 

.4200  ART  - 

.0676  RTF  - 

.4549 

CRT  .2384 

CRS 

-.5687 

CST 

-.9113 

FOE  -.9230 

FRA  -.9121 

FC3-3.36O0 

BSP  2595 

SG6 

995.0  R23  - 

.1160  R13  - 

.0655 

LSA  490.0 

MSA 

165.7 

SSA 

33.2 

BOE  .1670 

BRA  .4401 

BC3  .0453 

FSP  -927 

SCI 

060.6  SG2  405.2  THA  65.64 

ELI  200.6 

EL2 

150.7 

ALF 

61  .1  5 

LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  151.19 

RP  106.73  LAP  - .56  LOP  266.26 

RC  72.872  GL  -3.66  GP  31 .51 

PLANCTOCENTRIC  conic 


flight  time  90.00 


ARRIVAL  DATE  MAY  2\  1969 


VL  20 .02$  GAL 
VP  37.040  GAP 
ZAL  150.70  ZAP 


OISTANCE  253.366 

-7.96  AZL  90.64  MCA  115.07  SMA  131.57  ECC  .10520  INC  .6422  vi  30.119 
-3.77  A TP  09.73  TAL  220.39  TAP  335.46  RCA  107.20  APO  1 55.95  V?  34.053 
54.39  ETS  337.07  ZAE  144.25  ETE  54.43  ZAC  116.44  ETC  144.31  ClP  -46.92 


C3  23.769 

VHL 

4.875 

OLA  -3.28 

RAL  1 .64 

RAO  6566.0  VEL  12,040 

PTH  2.15 

VHP  4, 

.559 

DPA  41.53 

RAP  23.13 

ECC  1.3912 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

53  49 

2154.34 

-10.06 

37,70 

224.99 

112.10 

2 29 

43 

1554. 3 

-14.90 

30.46 

90.00 

13 

3 9 

5001 .05 

22. 77 

219.72 

226.69 

72.69 

14  26 

31 

4401  .9 

20.18 

212.00 

100.00 

3 

13  37 

1096.89 

-19.15 

10.29 

224.51 

113.40 

3 45 

14 

1296.9 

-15.82 

11  .08 

100.00 

14 

26  I 

4734.54 

23.08 

199.67 

226.30 

71.47 

15  44 

56 

4134.5 

21.13 

191 .95 

11 0.00 

4 

18  21 

1694.25 

-22.04 

1 .46 

223.06 

116.02 

4 46 

36 

1094.2 

-10.26 

354 .37 

110.00  15  37  47  4509.95 

DIFFERENTIAL  CORRECTIONS 

26.08 

181.39 

MIO- 

225.08  68.04  16  52 

COUJSC  EXECUTION  ACCURACY 

57 

3909.9  23.66  173.71 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1154 

TRA 

-.3146 

TC3  .3769 

BAU  .2043 

SGT 

539.0  SGR 

095.0  SG3 

337.5 

ST  175.6 

SR  159.4 

SS  512.5 

RCE  -.0844 

RRA 

.3468 

RC3  .8114 

FAU  .09916 

RRT 

.3160  RRF  - 

.0932  RTF  - 

.3347 

CRT  .0037 

CRS  -.3854 

CST  -.9020 

FOE- I .0640 

FRA 

-.9634 

FC3-3.6J18 

BSP  2746 

SG0 

1045.5  R23  - 

.0704  R13  - 

.0914 

LSA  540.1 

MSA  161.7 

SSA  32.4 

BOE  .1430 

BRA 

.4603 

0C3  .0947 

FSP  -1009 

SGI 

919.1  SG2. 

490.3  THA 

74.57 

ELI  175.6 

EL2  159.4 

ALF  j .07 

.LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  151.19 

RP  100.76  LAP  -.77  LOP  269.42 

RC  74.919  GL  -4.96  GP  33. 7l 

PLANE TOCENTRIC  CONIC 
C3  23.560  VHL  4.854 

LNCH  A7MTH  LNCH  TIME 


VL  20 .061 
VP  37.064 
7AL  150.06 


GAL 

CAP 

ZAP 


FLIGHT  TIME  92.00 
OISTANCE  259.063 

-7.92  A7L  90.07  HCA  110.24  SMA  131.01 
-3.21  A7P  09.59  TAL  220.75  TAP  330.99 
50.92  ETS  339.40  ZAE  143.60  ETE  60.61 


ARRIVAL  DATE  MAY  2 3 1969 


ECC  .18341  INC  .0692  vi  30.119 
RCA  107.64  APO  155.99  V2  34.044 
ZAC  114.04  ETC  144.72  CLP  -51.65 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2 4 52 
12  54  25 

3 24  3 

14  17  55 

4 27  20 

15  31  7 


OLA  -4.60 

RAL  1 .93 

RAO  6560.0 

VEL  12.039 

PTH  2.15 

VHP  4.410 

OPA  42.04 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

2111 .00 

-16.93 

35.03 

224.90 

113.04 

2 40  3 

151 1.0 

5040.06 

23.53 

222.32 

227.27 

73.78 

14  10  26 

4440.9 

1055.57 

-10.01 

15.75 

224.41 

114.27 

3 54  58 

1255.6 

4771 .53 

24.66 

202.14 

226.89 

72.55 

15  37  26 

4171 .5 

1657.43 

-20.09 

359.22 

222.92 

117.69 

4 54  57 

1057.4 

4542.44 

27.69 

183.57 

225.72 

69.1  J 

16  46  49 

3942,4 

IN  J 


20.16  ECC  1 .3077 
2 LAT  IN J 2 LONG 


- J 3 .66 
21  .09 
-14.50 
22.04 
-17.02 
24.60 


27.07 

214.50 

0.63 

194.32 

352.24 

175.77 


DIFFERENTIAL  CORRECTIONS 
TOE  -.1292  TRA  -.3431  TC3 
ROE  -.0356  RRA  .3623  RC3 
FOE-1.2095  FRA  -.9970  FC3- 
80E  .1340  BRA  .4990  BC3 


MIO- 

COURSt  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

.2903 

BAU 

.3005 

SGT 

517.4  SGR  981.8  SG3  359.0 

ST 

195.4 

SR 

138.0 

SS  563 . 1 

.9087 

FAU 

.10428 

RRT 

,1500  RRF  -.9137  RTF  -.1631 

CRT 

-.3359 

CRS 

-.0562 

CST  -.9010 

3.8318 

BSP 

29 43 

SGB 

U09.8  R23  -.0355  R13  -.9132 

LSA 

590.6 

MSA 

156.6 

SSA  31.4 

.9539 

FSP 

-1082 

SGI 

906.5  SG2  500.4  THA  03.40 

Eli 

204.4 

El2 

124.2 

ALF  156.30 

1020 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968 -69  » 


AUNCH  CATE  FEB  23  1969 

flight  time 

94.00 

ARRI VAL 

CATE 

WAV 

25  1969 

HELIOCENTRIC  CONIC 

DISTANCE  266. 

326 

RL  147.93 

LAL  .00 

LOL  151.19 

VL  28 .086 

CAL  -7.67 

AZL  91.11 

HCA  121.40 

SMA  132.00 

tee  .18179 

INC 

1.1100 

VJ 

30 . 11  9 

RP  108.76 

LAP  -.95 

LOP  272.59 

VP  37.875 

CAP  -2.68 

AZP  89.42 

TAL  220.99 

TAP  342.39 

RCA  108.00 

APO 

155.99 

V2 

34  .635 

RC  77.194 

CL  -6.40 

CP  35.97 

ZAL  150.76 

ZAP  63.54 

ETS  341  .94 

ZAE  142.64 

ETE  67.05 

ike  in.50 

ETC 

145.37 

CLP 

-56.60 

PLANETOCENTRIC  CONIC 

C3  23.387 

VHL  4.836 

OLA  -5.96 

RAl  2.35 

RAO  6567.9 

VEL  12.032 

PTH  2.15 

VHP  4. 

312 

CPA  44.07 

RAP 

16.86 

ECC 

1 .364  9 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 16  52 

2066.47 

-15.72 

32.32 

225.01 

113.86 

2 51 

18 

3466.5 

- 

12.36 

25.25 

90.00 

12  45  48 

5061 .31 

24.28 

225.09 

228.05 

74.97 

14  10 

30 

4461  .6 

21  .99 

217.17 

1 00.00 

3 35  23 

1313.17 

-16 .80 

13.  ja 

224.50 

115.09 

4 5 

36 

1213.2 

- 

13.26 

6.16 

100.00 

14  9 58 

4310.34 

2 5.43 

204.77 

227.69 

73.73 

13  30 

8 

4210.3 

22.95 

196.84 

110.00 

4 37  10 

1619.75 

-19.68 

356.97 

222.97 

118.53 

5 4 

9 

1019.7 

- 

15.72 

350.09 

110.00 

15  24  41 

4576.53 

28.50 

185.90 

226.57 

70.27 

16  40 

57 

3976.5 

25.54 

177.97 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1505 

TRA  -.3759 

TC3  .1374 

BAU  .3210 

SCT  515.0  SCR  1074.2  SG3  i 

577.8 

ST  223.3 

SR 

139.3 

SS 

615.5 

ROE  .0196 

RRA  . 3756 

RC3  1.0093 

FAU  .10844 

RRT  - 

.0499  RRF  - 

.9300  RTF 

.0547 

CRT  -.7076 

CRS 

.3882 

CST 

-.9071 

FOE-1 .3569 

FRA-1 .0130 

FC3-4.0143 

BSP  3220 

see  JJ9I.2  «23 

.0044  R13  - 

.9300 

LSA  651.4 

MSA 

150.9 

SSA 

30.3 

BOE  .1517 

BRA  .5314 

BC3  1.0266 

FSP  -1153 

SCI  J074.S  see 

514.1  THA  91.78 

ELI  247.8 

El2 

88.7 

alf 

152.33 

LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  1 47 . 93  LAL  .00  LdL  151.19 

RP  108.81  LAP  -1.13  LOP  275.76 

RC  79.493  CL  -7.92  CP  33.25 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  96.00 


ARRIVAL  OATE  MAT  27  1969 


VL  23.103 
VP  37.331 
7AL  150.47 


OISTANCE  272.759 

CAL  -7.31  AZL  91.37  HCA  124.56  SMA  132.12  ECC  .16033  INC  1.3675  VI  30.119 

GAP  -2.13  AZP  39.22  TAL  221.10  TAP  345.67  RCA  108.29  APO  155.96  V2  34.627 

ZAP  63.19  ETS  344.71  ZAE  141.35  ETE  73.56  ZAC  106.65  ETC  U6.24  ClP  -61.76 


C3  23.253 

VHL  4.822 

DLA  -7.37 

RAL  2.92 

RAO  6567.9 

VEL  12.026 

PTH  2.15 

VHP  4.242 

OPA  45.21 

RAP  13.30 

ECC  1 .3627 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 30  0 

2020.16 

-14,43 

29.53 

225.33 

114.63 

3 3 40 

1420.2 

- 10.98 

22.55 

90.00 

12  37  10 

5125.31 

25.02 

228.06 

228.04 

76.29 

14  2 35 

4525.3 

22.89 

220.04 

100.00 

3 47  48 

1769.15 

-15.51 

10.55 

224.80 

115.88 

4 17  17 

1169.2 

-11 .91 

3.61 

100.00 

14  2 3 

4851.55 

26.18 

207.60 

228.71 

75.04 

15  22  54 

4251  .5 

23.67 

199.56 

110.00 

4 47  58 

158CT.77 

-18.40 

354.67 

223.22 

119.33 

5 14  19 

980.8 

-14.35 

347-90 

11 0.00 

15  18  22 

4612.69 

29.30 

188.41 

227.65 

71.55 

16  35  15 

4012.7 

26.50 

180.34 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1330  TRA  -.4143  TC3  .0650 
ROE  .0791  RRA  .3335  RC3  1.1067 
FOE-1.4932  FRA-1 .0001  FC3-4.1312 
BOE  .1993  BRA  .5646  BC3  1.1036 


LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  15 1 .19 

RP  103.63  LAP  -1.30  LOP  276.92 

RC  81 .813  CL  -9.57  CP  40.53 

PLANETOCENTRIC  CONIC 
C3  23.163  VHL  4.813  OLA  -8.86 

LNCH  TIME  L'l  TIME 
2 44  30  1971.40 

12  28  20  5172.18 

4 1 31  1722.91 

13  54  0 4895.90 

4 59  56  1540.01 

15  12  5 4651.56 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2261  TRA  -.4549  TC3  -.0721 

ROE  .1451  RRA  .3863  RC3  1.2011 

FOE- 1.6235  FRA  -.9660  FC3-4.1363 

BOE  .2636  BRA  .5971  BC3  1 .2032 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


8AU  .3446 
FAU  .11096 
BSP  3523 
FSP  -1200 


VL  26.114 
VP  37.662 
7AL  149.99 

RAL  3.63 
INJ  LAT 
-13.02 
25.74 
-14.12 

26.93 

-17.02 

30.11 

BAU  .3726 
FAU  .11202 
BSP  3910 
FSP  -1239 


gal 

CAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACV 
SCT  545.5  SCR  1165. 9 SG3  390.3 
RRT  -.2355  RRF  -.9425  RTF  .2961 
SOB  1237.2  R23  .0404  R13  -.9420 

SCI  1173.7  SC2  517.1  THA  99.44 

flight  time  98.00 
DISTANCE  279.160 

-7.75  A7L  91.65  MCA  127.72  SNA  1 
-1.69  A7P  88.99  TAL  221.10  TAP  3 
72.79  ETS  347.72  ZAE  139.71  ETE 


ORBIT  DETERMINATION  ACCURACY 


RAD  6567.9  VEL  12.023  PTH  2.15  VHP  4.209 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


26.64 

231.31 
7.82 

210.63 

352.31 
191.15 


225.36 

230.27 

225.31 

229.96 

223.69 

223.93 


115.37 

77.76 

116.62 

76.50 

120.10 

72.99 


3 17  21 
13  54  32 

4 30  14 

15  15  36 

5 25  36 

16  29  36 


ST 

263.5 

SR 

169.9 

SS 

665.0 

CRT 

-.9136 

CRS 

.7142 

CST 

-.9183 

LSA 

720.1 

MSA 

145.3 

SSA 

29.0 

Eli 

307.9 

El2 

59.1 

alf 

148.19 

ARRIVAL 

DATE 

MAY 

29  196$ 

ECC 

.17916 

INC 

1 .6453 

VI 

30.119 

RCA 

106.52 

APO 

155.89 

V2 

34 .820 

ZAC 

106.15 

ETC 

147.33 

CLP 

-67.10 

OPA 

46.25 

RAP 

9.52 

ECC 

1.3812 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1371  .4 

-9.30 

19.73 

4572.2 

1122.9 

4295.9 
940.0 

4051 .6 


23.79 

-10.43 

24.30 

-12.39 

27.46 


223.16 
.97 
202.53 
345.64 
182.9 3 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  614.5  SCR  1253.4  SC3  399.0 
RRT  -,49A1  «RF  -.9524  RTF  .5065 
SCB  1400.4  R23  .0679  R13  -.9509 

SCI  1301.7  SC2  516.4  THA  106.13 


ORBIT  DETERMINATION  ACCURACY 


ST  315.4  SR 
CRT  -.9304  CRS 
601.1  MSA 
365.7  EL2 


lsa 

Eli 


224.9  55 
.6741  CST 
140.1  SSA 


7J5.6 

-.9311 

27.4 


36.2  AlF  144.66 


LAUNCH  OATE  FEB  20  1969 


FLIGHT  TIME  100.00 


ARRIVAL  OATE  MAY  3|  1969 


HELIOCENTRIC  CONIC 


DISTANCE  285.531 


RL  147.93 

LAL 

.00 

La  151.19 

VL  28.119 

CAL  -7.68 

AZL  91 .95 

HCA  130.88 

SMA  132.24 

ECC  .17809 

INC 

1 .9477 

VI  30.119 

RP  108.85 

LAP 

-1.47 

LOP  282.08 

VP  37.879 

CAP  -1 .23 

AZP  88.72 

TAL  220.98 

TAP  351 

.86 

RCA  108.69 

APO 

155.79 

V2  34.813 

RC  84.153 

CL 

-11.36 

CP  42.80 

ZAL  149.29 

ZAP  77.29 

ETS  350.99 

ZAE  137.75 

ETE  86.20 

ZAC  103.45 

ETC 

146.59 

CLP  -72 . 55 

PLANETOCENTRIC  CONIC 

C3  23.127 

VHL 

4.809 

OLA  -10.44 

RAL  4.49 

RAO  6567.9 

VEL  12.021 

PTH  2.15 

VHP  4 1 

213 

OPA  47.18 

RAP 

5.62 

ECC  i .3806 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

FO  CSf  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

0 38 

1919.38 

-11.49 

23.59 

226.65 

116.06 

3 32 

38 

1319.4 

-7.89 

16.76 

90.00 

12 

J9  5 

5223.44 

26.43 

234.90 

231.76 

79*44 

13  46 

8 

4623.4 

24.70 

226.66 

100.00 

4 

16  48 

1673.71 

-12.60 

4.96 

226.08 

117.33 

4 44 

42 

1073.7 

-8.84 

358.19 

100.00 

13 

45  37 

4944.35 

27.65 

214.10 

231 .48 

78.16 

15  8 

1 

4344.3 

25.74 

205.82 

110.00 

5 

13  15 

1496.91 

-15.53 

349.86 

224.40 

120.8 4 

5 38 

12 

896.9 

11.33 

343.28 

11 0.00 

15 

5 38 

4693.91 

30.91 

194.18 

230.58 

74.62 

16  23 

53 

4093.9 

28.49 

185.82 

IFFERENTIAL  CORRECTIONS 

Mio-couese  execution  accwmcv 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2831 

TRA 

-.4976 

TC3  -.2243 

BAU  .4027 

SCT  723.7  3«  1342.3  SC3  3 99.B 

ST  382.8 

SR 

293.0 

SS  761.7 

ROE  .2144 

RRA 

.3813 

RC3  1.2831 

FAU  .11097 

RRT  - 

.6495  RRF  -■ 

.9599  RTF 

.6616 

CRT  -.9940 

CRS 

.9409 

CST  -.9437 

FDE-i .7321 

FRA 

-.9002  FC3-4 .1541 

BSP  4314 

SCB  1524.9  R23 

.0901  R13  - 

.9569 

LSA  890.8 

MSA 

135.8 

SSA  25.5 

BOE  .3551 

BRA 

.6269  BC3  1.3026 

FSP  -1246 

SCI  1435. S se2  514.6  THA  112.32 

ELI  481.3 

El2 

25.6 

alf  142.62 

1829 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968-69* 


LAUNCH  CATE  FEB  20  1969 

Flight  time  102.00 

ARRIVAL 

CATE 

JUN 

2 1969 

HELIOCENTRIC  CONIC 

CISTAnCE  291 .872 

2.2803 

30  . I 1 9 

RL  147.93 

LAL  .00 

LOt  151.19 

VL 

28 . 1 1 7 

gal 

-7.61  A7L  92.28 

HCA  134,04 

SMA 

132 

.23 

ECC 

.I77J5 

INC 

VI 

RP  108.87 

LAP  -1.64 

LOP  285.25 

VP 

37.872 

GAP 

-.78  A7P  88.41 

TAl  220.75 

TAP 

354 

.79 

RCA 

308 .80 

APO 

155.65 

V2 

34  .807 

RC  86 . 508 

GL  -13.32 

GP  45.03 

7AL 

M8.36 

7AP 

81.60  ETS  354.51 

7AE  135.50 

ETE 

92.08 

7AC 

300.80 

ETC 

M9.99 

ClP 

-78.07 

planetocentric  conic 

1 .3812 

C3  23.161 

VHL  4.813 

CLA  -32.14 

RAL 

5.52 

RAD 

6567.9  VEL  12.022 

PTH  2.15 

VHP 

4 . 

255 

OPA 

48.04 

RAP 

1 .66 

ECC 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 18  51 

1863.08 

-9.78 

20.33  227.72 

116.71 

3 

49 

54 

3263.1 

-6.12 

13.57 

90.00 

12  9 7 

5280.45 

27.07 

238.95  233.54 

81 .37 

13 

37 

7 

4680.5 

25.60 

230.59 

100.00 

4 34  0 

1620.66 

- 

10.92 

1.91  227.12 

118.00 

5 

1 

0 

3020.7 

-7.09 

355 .21 

100.00 

13  36  40 

4998.11 

28.34 

217.95  233.31 

80.07 

34 

59 

58 

4398.3 

26.68 

209.54 

110.00 

5 28  14 

1450.79 

- 

13.91 

347.28  225.37 

121.55 

5 

52 

25 

850.8 

-9.63 

340.78 

110.00 

14  58  55 

4740.74 

31  .71 

197.60  232.50 

76.50 

16 

17 

55 

4 MO.  7 

29.53 

189.07 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3546 

TRA  -.5391 

TC3  -.3854 

BAU 

.4360 

SGT  864.2  SGR  1421.2  SG3  395.1 

ST 

466.0 

SR 

372.5 

SS 

808.1 

ROE  -2898 

RRA  . 3688 

RC3  1.3542 

FAU 

.10833 

RRT  -.7524  RRF  - 

.9659  RTF 

.7632 

CRT 

-.9946 

CRS 

.97j  3 

CST 

-.9549 

FOE-1 .8269 

FRA  -.8154 

FC3-4.0493 

BSP 

4790 

SGB  1663.3  R23 

.1069  R13  - 

.9616 

LSA 

995  M 

MSA 

132.7 

SSA 

23.4 

BDE  .4580 

BRA  .6531 

6C3  1 .4080 

FSP 

-1243 

SGI  1582.8  SG2  1 

511.1  THA  117.7 2 

Eli 

595.8 

El2 

30.1 

AlF 

141.40 

LAUNCH  DATE  FEB  20  1969 

flight  time  104.00 

arrival  cate 

JUN 

4 1969 

HELIOCENTRIC  CONIC 

DISTANCE  298. 

184 

RL  147.93 

LAL  .00 

LOL  151  .19 

VL 

28 . 1 1 1 

GAL 

-7.52  A7L  92.65 

HCA  137.19 

SMA 

132.18 

ECC 

.17633 

INC 

2.6503 

VI 

30.119 

RP  108.89 

LAP  -1.80 

LOP  288.41 

VP 

37.863 

GAP 

-.36  ATP  88.06 

TAL  220.42 

TAP 

357.61 

RCA 

308.88 

APO 

155.49 

V2 

34 .802 

RC  88.877 

GL  -15.49 

GP  47.23 

7AL 

147.17 

7AP 

85.66  ETS  358.26 

7AE  133.00 

ETE 

97.55 

7AC 

98.24 

ETC 

151  .48 

CLP 

-83.60 

Planetocentric  conic 

1 .3833 

C3  23.288 

VHL  4.826 

OLA  -13.99 

RAL 

6.74 

RAD 

6567.9  VEL  12,028 

PTH  2.15 

VHP 

4. 

,337 

OPA 

48.85 

RAP 

357.70 

ECC 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LCNC  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 39  39 

1801 .17 

-7.87 

16.79  229.13 

117.29 

4 

9 

40 

1201  .2 

-4.15 

10.09 

90.00 

11  58  3 

5345.02 

27.65 

243.59  235.67 

83.62 

33 

27 

8 

4745.0 

26.48 

235.12 

100.00 

4 53  35 

1562.61 

-9.05 

358.62  228.50 

118.61 

5 

19 

38 

962",  6 

-5.16 

351 .99 

100.00 

13  26  47 

5058.81 

28.97 

222.35  235.49 

82,31 

M 

51 

6 

4458.8 

27.63 

233.81 

1 10.00 

5 45  M 

1400.86 

- 

12.11 

344.52  226.67 

122.21 

6 

8 

35 

800.9 

-7.77 

338.3  1 

1 10.00 

14  51  38 

4793.33 

32.48 

201.51  234.81 

78.69 

16 

11 

31 

4193.3 

30.58 

192.80 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.4433 

TRA  -.5774 

TC3  -.5519 

BAU 

.4697 

SGT  1029.5  SGR  M85.2  SG3  : 

382.9 

ST 

567.6 

SR 

456,7 

SS 

849.5 

ROE  .3680 

RRA  .3451 

RC3  J .4042 

FAU 

.10368 

RRT  -.8176  RRF  - 

.9705  RTF 

.8273 

CRT 

-.9931 

CRS 

.9853 

CST 

-.9641 

FOE-1 .8946 

FRA  -.7051 

FC3-3.8545 

BSP 

5259 

SGB  1807.2  R23 

.1214  R13  - 

.964  7 

LSA 

3331.2 

MSA 

331  .0 

SSA 

21  .1 

BOE  -5761 

BRA  ,6727 

BC3  1.5088 

FSP 

-1208 

SGI  1734.4  SG2 

507.7  THA  122.69 

ELI 

727.4 

El2 

41  .8 

ALF 

M1.22 

LAUNCH  CATE  FE8  20  1969 

HELIOCENTRIC  CONK 
RL  147.93  UAL  - 00  LOL  1 51  .19 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  GL  - 1 7 ,89  GP  49.43 

planetocentric  CONIC 
C3  23.541  VHL  4.852  CLA  -16.00 
INCH  TIME  L-I  TIME 

4 3 48  1731 .81 

11  45  17  5419.67 

5 16  15  1498.05 

13  15  32  5128.66 

6 4 45  1346.11 

14  43  31  4853.36 

DIFFERENTIAL  CORRECTIONS 

TOE  -.5512  TRA  -.6094  TC3  -.7j62 

RCE  .4499  RRA  .3102  RC3  1.4305 

FOE-1.9384  FRA  -.5773  FC3-3.5806 

BOE  .7116  BRA  .6838  BC3  1.5998 

.AUNCH  OATE  FEB  20  1969 

HELIOCENTRIC  CONIC 


flight  time  106.00 


ARRIVAL  CATE  JUN  6 1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


VL  28.100 
VP  37.850 
7Al  145.70 

RAL  8.17 
INJ  LAT 
-5.68 
28.09 
-6.93 
29.50 
-10.11 
33.19 

BAU  .5035 
FAU  .09736 
BSP  5733 
FSP  -1149 


01  STANCE  304.466 

GAL  -7,43  A7L  93.07  MCA  MO. 34  SMA  132.10  ECC  . 1 7561  INC  3.0669  VI  30.119 

GAP  .05  A7P  87.64  TAl  219.99  TAP  .33  RCA  108.90  APO  155.30  V2  34.797 

7AP  89.41  ETS  2.22  7AE  130.30  ETE  102.58  7AC  95.79  ETC  1 53.04  ClP  -89.09 


RAD  6568.0  VEL  12.038  PTH  2.15  VHP  4.462 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  49.65  RAP  353.78  ECC  1.3874 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


12.87 

249.00 

355.00 
227.47 
341 .55 
206.05 


230.97 
238.20 
230.29 
238.08 
228 . 36 
237.56 


117.79 
86.30 
119.15 
84.95 
122.83 
81  .29 


4 32  40 

13  15  37 

5 41  13 

14  41  0 

6 27  J1 

16  4 24 


1131 .8 

4819.7 

898.1 

4528.7 

746.1 
4253.4 


6,71 

240.43 

348 .43 
218.82 
335.22 
197.17 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1211.3  SCR  1534.4  SG3  364.7 
RRT  -.8586  RRF  -.9742  RTF  .8676 
SOB  1954.9  R23  .1343  R13  -.9668 

SGI  1888.7  SG2  504.4  THA  127.23 

FLIGHT  TIME  108.00 

OISTANCE  310.721 


RL 

147.93 

LAL 

.00 

RP 

108.92 

LAP 

- 2.11 

RC 

93.644 

CL 

-20.58 

planetocentric  CONIC 
C3  23.974  VHL  4.8: 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

4 32  28 
11  29  56 

5 42  57 

13  2 9 

6 27  28 

M 34  7 

DIFFERENTIAL  CORRECTIONS 

TOE  -.6821  TRA  -.6321  TC3.-.0T11 
ROE  .5407  RRA  .2678  RC3  1.4365 
FOE-1.9697  FRA  -.4489  FC3-3.2555 
BDE  .8704  8RA  .6865  BC3  I .6800 


LOL  151  .19 

VL  28.085 

GAL  -7.33 

A7L  93,54 

HCA  M3. 49 

SMA 

131 .99 

LOP  294.73 

VP  37.835 

GAP  .44 

A7P  87,15 

TAl  219.47 

tap 

2.96 

GP  5l .64 

7AL  M3. 92 

7AP  92.78 

ETS  6.39 

7AE  127.42 

ETE 

107.17 

OLA  -18.23 

RAL  9.84 

RAO  6568.0 

VEL  12.056 

PTH  2.15 

VHP 

4.634 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

1652.22 

-3.M 

8.40 

233.36 

118.16 

5 

0 0 

5508.19 

28.31 

255.47 

241.19 

89.54 

13 

1 45 

1 424 . 79 

-4.48 

350.94 

232.62 

119.59 

6 

6 41 

5210.84 

29.84 

233.56 

241.15 

88.14 

M 

29  0 

1285.28 

-7.84 

338.29 

230.55 

123.38 

6 

48  54 

4923.12 

33.78 

211.41 

240.85 

84.41 

15 

56  30 

-1  .92 
27.29 
-2.99 
28.49 
- 5 . 7 1 
33  .63 

ORBIT  DETERMINATION  ACCURACY 
ST  688.9  SR  545.1  S$  887,1 

CRT  -.9917  CRS  .9924  CST  -.97j4 
LSA  1241 .4  MSA  130.8  SSA  18.7 

ELI  876.8  EL2  55.0  AlF  MJ.70 

ARRIVAL  CATE  JUN  8 1969 


ECC  .17498  INC  3.5426  VI  30 . 1J 9 
RCA  108.90  APO  155.09  V2  34.793 
7AC  93.47  ETC  154.62  CLP  -94. 48 


MIO-CCURSE  EXECUTION  ACCURACY 
BAU  .5385  SGT  M04 .0  SOR  1577.3  SG3  343.2 

FAU  .09015  RRT  -.8859  RRF  -.9775  RTF  .8946 

BSP  6289  SGB  2111.7  R23  .1443  R1 3 -.9688 

FSP  -1093  SGI  2051.5  SG2  500.7  THA  131.25 


OPA  50.50  RAP 
PO  CST  TIM  INJ 

1052.2 

4908.2 
824.8 

4610.8 
685.3 

4323.1 
ORBIT  DETERMINA 
ST  832.1  SR 
CRT  -.9910  CRS 
LSA  1394.3  MSA 
ELI  1048.6  El2 


349.90  ECC  1 .3946 
2 LAT  INJ  2 LONG 
.65  1.77 

27.95  246.82 

-.50  344.41 

29.26  224.80 

-3.40  332.02 

32.64  202.36 

TION  ACCURACY 

641.8  SS  926.0 
.9962  CST  - .977 4 

131 .8  SSA  16.1 
68.1  ALF  U2.42 


1830 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69* 


LAUNCH  CATC  FEB  20  1969 


flight  time  iio.no 


HELIOCENTRIC  CONIC 

.00  LOL  151.19 
297.89 
53.93 


RL 

M7.93 

lal 

.00 

RP 

108.93 

LAP 

- 

2.25 

RC 

96.038 

CL 

-23.60 

PLANETOCENTRIC 

CONIC 

C3 

24.663 

VHL 

4 

.966 

LNCH  A7MTH 

LNCH 

TIME 

90.00 

5 

7 

36 

90.00 

1 1 

10 

25 

100.00 

6 

15 

15 

100.00 

12 

45 

27 

110.00 

6 

54 

24 

110.00 

14 

22 

46 

L-I  TIME 
1557.61 
5616.71 
1339.28 
5310.27 
1216.54 
5005.77 

DIFFERENTIAL  CORRECTIONS 
TCE  -.8407  TRA  -.6416  TC3-J  .0076 
.2109  RC3  1 .4082 
-.3091  FC3-2.8649 
.6754  BC3  1 .7315 


RCE  .6353  RRA 
FCE-1 .9 739  ERA 
BCE  1 .0538  BRA 


VL  28.066 
VP  37.818 
7AL  141.77 

RAL  1 1 .80 
INJ  LAT 

-.09 
28.12 
-1.59 
29-83 
-5.25 
34  .14 

BAU  .5709 
FAU  .08162 
BSP  6793 
PSP  -1009 


distance  316.948 

CAL  -7.22  A7l  94,09  ^CA  146.64  SMA  131.85 

GAP  .82  A7P  86.58  TAl  218.86  TAP  5.50 

7AP  95.7 2 ETS  10.75  7AE  124.39  ETE  111.36 

RAC  6568.0  VEL  12.085  PTH  2.16  VHP  4.861 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


3.12 

263.40 

346.24 

240.95 

334.65 

217.83 


236.49 
244 .68 
235.65 

244.77 
233.38 

244.78 


118.32 

93.51 

119.85 

92.03 

123.83 

88.20 


5 33  33 

12  44  2 

6 37  34 

14  13  57 

7 J4  4] 

15  46  12 


HIC-CCURSE  EXECUTION  ACCURACY 
SGT  1602.7  SGR  3600.4  SG3  316.6 
RRT  -.9032  RRF  -.9802  RTF  .9124 
SOB  2264.9  *23  .1544  R1 3 -.9700 
SCI  2209.4  SG2  498.4  THA  1 35 .05 


LAUNCH  CATE  FEB  20  3969 


FLIGHT  TIME  112.00 


HELIOCENTRIC  CONIC 


DISTANCE  323.147 


RL 

147 

.93 

LAL 

.00 

RP 

108 

.94 

LAP 

-2.39 

RC 

98. 

4 36 

GL 

-27.00 

PLANETOCENTRIC  CONIC 
C3  25.732  VHL  5.073 
LNCH  A7MTH  INCH  TIME 

90.00  5 53  4 1437.82 

90.00  10  43  18  5757.40 

100.00  6 55  57  1234.81 

100.00  12  23  6 5435.64 

110.00  7 27  7 1137.11 

1 10.00  14  8 26  5106.10 

differential  corrections 
TCE-1 .0352  TRA  -.6341  TC3-1.1156 
RCE  .7392  RRA  .1425  RC3  1.3480 
FCE-1. 9624  FRA  -.1730  FC3-2.4388 
BCE  1.2720  BRA  .6499  0C3  1.7497 


LOL 

151 

.19 

VL 

28.044 

GAL 

-7.10 

A7L 

94 

.75 

LOP 

301 

.05 

VP 

37.799 

GAP 

1 .18 

A7P 

85 

.90 

GP 

56, 

.35 

7Al 

139.21 

ZAP 

98.20 

ETS 

15 

.32 

CLA 

-23 

.45 

RAl 

14.10 

RAC 

6568.0 

VEL 

12. 

129 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

ASC 

TAP  7.96 


PTH  2.17  VHP  5.154 
INJ  A7MTH  INJ  TIME 


3.77 
27.31 
3 .95 
29.17 
-2.23 
34.08 

BAU  .6019 
FAU  .07249 
BSP  7330 
FSP  -921 


356.43 

273.56 

340.51 

250.20 

330.49 

225.66 


240 . 70 
248.63 
239.69 
248.95 
237.08 
249.44 


118.09 

98.50 

119.83 

96.85 

124.12 

92.83 


6 17  1 

12  19  15 

7 16  32 

13  53  41 

7 46  4 

15  33  32 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1804.9  SGR  1611.9  SG3  287.6 
RRT  -.9147  RRT  -.9825  RTF  .9252 
SGB  2419.9  R23  .1631  R13  -.9711 

SGI  2368.4  SO 2 496.5  THA  138.53 


LAUNCH  CATE  FEE  20  1969 


flight  time  im.po 


HEL TOCENTffic  CONIC  CISTANCE  329.318 


RL  U7.93 

lal 

.00 

LOL  151  .19 

VL  28.018 

GAL  -6.1 

97 

A7L  95.54 

HCA  152.92 

SMA 

1 31  .50 

RP  108.94 

LAP 

-2.52 

LOP  304 .22 

VP  37.779 

GAP  1 . 

5 2 

A7P  85.07 

TAl  237.41 

TAP 

10.33 

RC  100.837 

CL 

-30.84 

GP  58.95 

7Al  136.18 

7AP  100. 

1 5 

ETS  20.14 

7AE  117.85 

ETE 

118.75 

Plane t.xentric  conic 

C3  27.376 

VHL 

5.232 

CLA  -26.52 

RAL  16.82 

RAC  6568 

.1 

VEL  32.196 

PTH  2.19 

VHP 

5.533 

LNCH  A7MTH 

LNCH  TIME 

L ' I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

90.00 

7 

0 4] 

1258  .60 

9.41 

346.28 

246.76 

116.83 

7 

21  40 

90.00 

9 

57  26 

679.30 

24.15 

310.30 

252.66 

105.25 

10 

8 45 

100.00 

7 

51  4 2 

1093.84 

6.69 

332. 72 

245.29 

119.20 

8 

9 56 

100.00 

1 1 

49  6 

5607.33 

27.14 

262.55 

253.49 

103.04 

13 

22  34 

i m.oo 

8 

8 17 

104! .82 

1 .41 

325.52 

242.03 

124.16 

8 

25  38 

110.00 

13 

49  1 

5232.11 

33.23 

235.40 

254.83 

98.53 

15 

36  13 

differential 

CORRECTIONS 

MID 

-COURSE  EXECUTION  ACCURACY 

TCE- I .2766 

TRA 

-.60  30 

TC3-I .1822 

BAU  .6288 

SGT 

2007.3  SGR  1604.6  SG3  i 

256.1 

RCE  .8506 

RRA 

.0577 

RC3  1 .2468 

FAU  .06275 

RRT 

- 

.9215  RRT  - 

.9845  RTF 

.9346 

FCE-I .9303 

FRA 

- .0393 

FC3-1 .9845 

BSP  7826 

SG6 

2569.8  R23 

.1712  R13  - 

,97 20 

BCE  1 .5340 

BRA 

.6057 

6C3  1 .7181 

FSP  -819 

SGI 

2521  .5  SG2 

496.0  THA  141.88 

LAUNCH  CATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


RL  147.93 

lal 

.00 

LOL  151 .19 

VL  27.990 

RP  108.95 

LAP 

-2.64 

LOP  307.38 

VP  37.756 

RC  103.240 

GL 

-35.18 

GP  61  .83 

7AL  132.62 

PLANETOCENTRIC  CONIC 

C3  29.934 

VHL 

5.471 

OLA  -29.92 

RAL  20 .09 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

79.90 

7 

19  55 

1256.31 

18.03 

100.10 

10 

4 16 

726.21 

18.04 

79.90 

7 

19  55 

1256.31 

18.03 

J 00 . 1 0 

10 

4 J 6 

726.21 

J8.04 

J 10.00 

9 

3 46 

917.65 

6.14 

110.00 

13 

19  35 

5400.91 

30.82 

DIFFERENTIAL  CORRECTIONS 

TCE-1 .5847 

TRA 

-.5405 

TC3-1 .1959 

BAU  .6517 

RCE  .9724 

RRA 

-.0431 

RC3  1 .1055 

FAU  .05295 

FCE-1 .8850 

FRA 

,0827 

FC3-1 .5313 

BSP  8345 

BCE  1 .8593 

BRA 

.5422 

BC3  1 .6286 

FSP  -718 

FLIGHT  TIME  116.00 


CISTANCE  335.462 


GAL  -6.83 

A7L  96.51 

HCA  156,06 

SMA 

1 31 .29 

GAP  1.85 

A7P  84.04 

TAL  216.56 

TAP 

12.62 

7AP  10 1.54 

ETS  25.28 

7AE  114.29 

ETE 

122.21 

RAC  6568.2 

VEL  32.301 

PTH  2.22 

VHP 

6.027 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

350.35 

255.63 

114.29 

7 

40  51 

311.37 

255.64 

114.28 

10 

16  22 

350.35 

255.63 

114.29 

7 

40  51 

311  .37 

255.64 

114.28 

10 

16  22 

319.01 

248.92 

123.69 

9 

19  4 

247.95 

260.72 

105.58 

14 

49  36 

MID-COURSE  EXECUTION  ACCURACY 


SGT  2212.0  SGR  1582.1  SG3  223.9 

RRT  -.9255  RRT  -.9860  RTF  .9427 

SGB  2719.6  R23  .1766  RJ 3 -.9734 

SGI  2674.0  SG2  495.7  THA  M5.13 


ARRI VAL 

C A TE 

JUN 

10 

i n 

ECC 

.1 7443 

INC 

4 .094 7 

VI 

30 

.119 

RCA 

108.85 

APO 

154.85 

V? 

34 

. 789 

7AC 

91  .29 

FTC 

156.21 

CLP 

-99.75 

CPA 

51  .43 

RAP 

346.01 

zee 

1 . 

4059 

PO 

CST  TIM 

INJ 

2 CAT 

INJ 

2 

LONG 

957.6 

3.69 

356 

.40 

5016.7 

28. 31 

254 

.74 

739.3 

2.39 

339 

.72 

47J0.3 

29.79 

232 

. 1 4 

616.5 

-.77 

328 

.43 

4405.8 

33.51 

208 

.64 

ORB 

IT  CETERMINA 

TOON  ACCURACY 

ST 

999.1 

SR 

738.3 

ss 

958.3 

CRT 

-.9907 

CRS 

.9983 

CST 

9820 

LSA 

3 563.1 

MSA 

134  .2 

SSA 

13.7 

Eli 

1239.6 

El2 

81  .0 

AlF 

1 4 

3.61 

arrival 

CATE 

JUN 

i 12 

196 

zee 

.17395 

INC 

4.7471 

VI 

30 

.119 

RCA 

108.70 

APO 

154 .60 

V2 

34 

.70  7 

ZAC 

89.21 

ETC 

157.82 

CLP 

104 .91 

CPA 

52.48 

RAP 

342.03 

zee  i . 

4235 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

837.8 

7.50 

34  9 

.73 

5157.4 

28.01 

265 

.01 

634  .8 

5.91 

333 

.95 

4835 .6 

29.81 

24  1 

.46 

537.1 

2.26 

324 

.29 

4506.1 

34.10 

216 

.42 

ORB 

IT  CETERMINA 

TI0N  ACCURACY 

ST 

1193.0 

SR 

837.6 

SS 

988  .0 

CRT 

-.9907 

CRS 

.9993 

CST 

9850 

LSA 

1 755.6 

MSA 

J 37.4 

SSA 

13.3 

ELI 

1 4 54.7 

El2 

93.3 

ALF 

! 4 

5.0J 

ARR1 VAL 

CATE 

JUN 

1 4 

) 96 -j 

zee 

.17354 

INC 

5.5351 

VI 

30 

.119 

RCA 

100 .68 

APO 

154.32 

V? 

34 

.705 

7AC 

87.21 

ETC 

1 59.50 

CLP 

- J 09 . 99 

CPA 

53.69 

RAP 

337.82 

ECC 

1 . 

4 505 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

long 

658.6 

12.94 

339 

.38 

79.3 

26.01 

302 

.12 

493.8 

10.5  3 

326 

.04 

5007. 3 

20.66 

254 

.08 

44  1.8 

5.89 

319 

.29 

4632.1 

34  .05 

226 

.25 

CRB 

IT  CETERMINA 

T ION  ACCURACY 

ST 

1415.9 

SR 

932.5 

SS 

1010.9 

CRT 

-.9909 

CRS 

.9998 

CST 

988  7 

LSA 

1968.8 

MSA 

141  .5 

SSA 

9.2 

ELI 

1692.1 

El2 

105.1 

ALF 

14 

6.73 

ARRIVAL 

CATE 

JUN 

i 16 

196 

zee 

. J 731 8 

INC 

6.5122 

VI 

30. 

119 

RCA 

108.56 

APO 

154 .03 

V2 

34  . 

784 

7AC 

05.23 

ETC 

1 6 J .37 

CLP 

115 

.08 

CPA 

55.05 

RAP 

333.17 

zee 

I .4 

926 

PC 

CST  TIM 

INJ 

i 2 LAT 

IN  J 

2 L 

ONG 

656.3 

21 .16 

34?. 

95 

126.2 

21 .17 

303. 

97 

656.3 

21 .16 

34?. 

95 

126-2 

21  .1  7 

303. 

97 

317.7 

10.52 

31?, 

67 

4800.9 

32.64 

239. 

21 

ORBIT  CETERMINA 

iTION  accuracy 

ST 

1671 .6 

SR 

J019.1 

SS 

1028.3 

CRT 

-.9911 

CRS 

.9999 

CST 

- .991 2 

LSA 

2206 . 5 

MSA 

145.3 

SSA 

7.3 

ELI 

1954.3 

El2 

115.9 

AlF 

148 

. 74 

1831 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


LAUNCH  CATC  F ce  20  1969  FLIGHT  T]M£  llfl.OP  ARRIVAL  CATC  JUN  18  1969 

HELIOCENTRIC  CONIC  OISTANCE  341.675 

Rt  147.93  LAL  .00  La  151.19  Vl  27,959  CAL  -6.69  A7l  97.76  MCA  159.18  SMA  131.07  ECC  .17287  INC  7.7636  VI  30.119 

RP  108.95  LAP  -2.75  LOP  330.54  VP  37,733  GAP  2.17  A7P  82.74  TAL  215.65  TAP  14.83  RCA  108.41  APO  353.73  V2  34.783 

RC  305,643  Gl  -40.03  GP  65.05  7Al  128.49  7AP  102.33  ETS  30.92  7AE  110.45  ETE  123.80  7AC  83.20  ETC  163.62  Cl P-i2Q.il 

Plane tocentric  conic 

C3  34.016  VHL  5.832  OLA  -33.64  RAl  24 .05  RAD  6568.3  VEL  12.465  PTH  2.25  VHP  6.685  OPA  56.52  RAP  327.79  ECC  1.5598 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

71.04  6 34  33  1480.33  19.08  7,87  262.71  118.24  6 59  13  880.3  22.70  .65 

108.96  11  21  13  5854.56  19.09  277.74  262.72  118.23  12  58  48  5254.6  22. 7»  270.51 

71.04  6 34  33  1480.33  19/08  7.87  262.71  118.24  6 59  13  880.3  22.70  .65 

108.96  11  21  13  5854.56  19.09  277,74  262.72  118.23  12  58  48  5254.6  22.71  270.5] 

110.00  10  4J  13  688.94  14.54  306,63  260.00  121.28  10  52  42  88,9  18.58  299.84 

110.00  12  13  44  5693.94  23.76  267,77  265.25  115.33  13  48  38  5093.9  26.96  260.08 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  OE TERMINA TION  ACCURACY 

TCE-1 .9890  TRA  -.4312  TC3-1 .1429  0AU  .6666  SGT  24J9.5  SGR  1530.5  SG3  191.2  ST  1960.3  SR  1078.0  SS  1035. 2 

RDE  1.0952  RRA  -.1668  RC3  .91 79  FAU  .04309  RRT  -.9261  RRF  -.9867  RTF  .9503  CRT  -.9 912  CRS  .9998  CST  -.9932 

FDE-1 .8226  FRA  .1948  FC3-1 .0967  0SP  8824  SG8  2863.0  R23  .1795  R13  -.9750  USA  2460.6  MSA  149.0  5SA  5.7 

60E  2.2706  8RA  .4623  6C3  1.4658  FSP  -611  SGI  2819.8  SG2  495.6  THA  148.56  ELI  2233.7  El2  125.5  AlF  151.31 

LAUNCH  OATE  FE8  20  1969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  347.655 

RL  147.93  LAL  .00  La  151.19  VL  27.926  CAL  -6,53  A7L  99.43  MCA  162.29  SMA  130.83  ECC  .17260  INC  9.4335  V]  3 0,119 

RP  108.95  LAP  -2.86  LOP  313.70  VP  37.709  CAP  2.47  ATP  81.01  TAL  214.67  TAP  16.96  RCA  108-25  APO  153.41  V2  34.783 

RC  108.045  CL  -45.38  GP  68.70  7AL  123.74  7AP  102.46  ETS  37.45  7AE  106.25  ETE  130.02  7AC  81.01  ETC  166.72  CLP-126.44 

PLANE TOCENTRIC  CONIC 

C3  40.819  VHL  6.389  OLA  -37.57  RAL  28.90  RAO  6568.6  VEL  12.735  PTH  2.32  VHP  7.596  OPA  58.01  RAP  321  .27  ECC  1.6718 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.21 

6 15  33 

1641 .38 

19.41 

20.87 

271.63 

122.82 

6 4 z 55 

1041 .4 

23.59 

13.96 

115.79 

12  18  57 

5785.63 

19.42 

272.47 

27J ,64 

122.81 

13  55  22 

5185.6 

23.60 

265.55 

64.21 

6 15  33 

1641 .38 

19.41 

20.87 

27J .63 

122.82 

6 42  55 

1041  .4 

23.59 

13.96 

115.79 

12  18  57 

5785.63 

19.  *2 

272.47 

271 .64 

122.81 

13  55  22 

5185,6 

23.60 

265.55 

64.21 

6 15  33 

164J .38 

19.41 

20.87 

271.63 

122.82 

6 42  55 

1041  .4 

23.59 

13.96 

115.79 

12  18  57 

5705,63 

19.42 

272.47 

271 .64 

122.81 

13  55  22 

5185.6 

23.60 

265.55 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  0R8IT  OETERMINA TION  ACCURACY 

TOE-2.5419  TRA  -.2483  TC3-1 .0145  8AU  .6696  SGT  2637.3  SGR  1434 ,4  $G3  159.3  St  2281 .4  SR  1079.3SS  1031.7 

ROE  1.1972  RRA  -.3146  RC3  -6903  FAU  .03358  RRT  -.9228  RRF  -.9850  RTF  .9590  CRT  -.9907  CRS  .9993  CST  -.9950 

FOE-1  .7493  FRA  .2925  FC3  -.7123  0SP  9300  SG6  3002.2  R23  .1762  R13  -.9778  LSA  2722.4  MSA  150.9  S5A  4.4 

60  E 2.6097  BRA  .4008  8C3  1.2271  FSP  -508  SGl  2961  .6  5G2  492-2  THA  152.53  ELI  2520.3  EL2  132.7  Alf  3 54.81 


LAUNCH  DATE  FEB  20  1969 


flight  time  122.00 


ARRIVAL  CATE  JUN  22  1969 


heliocentric  CONIC 
RL  147.93  LAL  .00  La  151  . J 9 

RP  108.94  LAP  -2.95  LOP  316,87 

RC  110,446  OL  -51.10  GP  72.86 

planetocentric  conic 
C3  52-935  VHL  7.276  OLA  -41.48 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 
58.32  6 11  53  1785.00 

121 .68  13  10  28  5772.25 

58.32  6 11  51  1785.00 

1 21 .68  13  10  28  5772.25 

58.32  6 11  51  1785.00 

121 .68  13  10  28  5772.25 


differential  corrections 

TOE-3. 3349  TRA  .0654  TC3 
ROE  1.1877  RRA  -.4827  RC3 
FDE-1 .6689  FRA  .3804  FC3 
80E  3.5400  8RA  ,487]  BC3 

LAUNCH  OATE  FEB  20  1969 


VL  27.891 
VP  37.683 
7AL  118.41 

RAl  34.90 
INJ  LAT 
18.48 
18.50 
18.48 
18.50 
18.48 
18.50 

0AU  .64  95 
FAU  .02451 
0SP  9726 
FSP  -408 


OISTANCE  353.694 

GAL  -6.36  A7L  101.79  HCA  165.39  SMA  130.58  ECC  .1  7235  INCH. 7865  Vj  30.119 

GAP  2.76  A7P  78.58  TAL  213.61  TAP  18.99  RCA  108.07  APO  153.08  V2  34.784 

TAP  101.90  ETS  45.81  7AE  101.51  £TE  135.91  TAC  78.49  ETC  J7J.70  ClP-134,4] 


RAC  6568.9  VEL  13.202  PTH  2.41  VHP  8.920 
INJ  LONG  INJ  RT  A$C  INJ  A7MTH  INJ  TIME 
32.24  282.67  127.82  6 41  36 

270.65  282.68  127.82  14  46  40 

32.24  282.67  127.82  6 41  36 

270.65  282.68  127.82  14  46  40 

32.24  282.67  127.82  6 41  36 

270.65  262.68  127.82  14  46  40 


OPA  59.28  RAP  333.08  ECC  1.87|2 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


HELIOCENTRIC  CONK 

RL  147.93  LAL  .00  LX  151.19  VL  27.854 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.658 

RC  112.844  GL  -56.83  GP  77.46  7Al  112.60 

plane tocentric  conic 

C3  76.798  VHL  8.763  OLA  -44.90  RAL  42.24 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2878.8  SGR  1236.9  SG3  128.9 
RRT  -.9081  RRF  -.9751  RTF  .9696 
SG8  3133.3  R23  .1650  RJ3  -.9818 

SGI  3096.1  SG2  481.6  THA  158.13 

flight  time  124.00 

DISTANCE  359.677 

GAL  -6.17  A7L  105.36  HCA  168.44  SMA  130.31 

GAP  3.03  ATP  74.94  TAL  212.46  TAP  20.91 

TAP  100.63  ETS  58.75  TAE  95.97  £TE  146.35 

RAD  6569.5  VEL  14.077  PTH  2.57  VHP  10 .967 


1185.0  23.26  25.79 

5172.3  23.27  264.20 

1185.0  23.26  25,79 

5172.3  23.27  264.20 

1185.0  23.26  25.79 

5172.3  23.27  264.20 

ORBIT  DETERMINATION  ACCURACY 
ST  2626.5  SR  947.8  5S  1017. 2 

CRT  -.9882  CRS  .9975  CST  -.9965 

LSA  2966.0  MSA  150.2  SSA  3.3 

EL!  2789.0  EL 2 136.6  AlF  160.32 

ARRIVAL  CATE  JUN  24  1969 


ECC  .17210  INC] 5 . 3605  VJ  30.119 
RCA  107.88  APO  352.74  V2  34.786 
TAC  75.36  ETC  181.46  CtP-148.19 


LNCH  ATMTH 

LNCH 

TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

l TIME 

53.57 

6 21 

56 

1926.08 

15.67 

42.32 

295.87 

132.63 

6 

54 

2 

126.43 

13  58 

58 

5810.14 

15.69 

27J.54 

295.89 

132.63 

15 

35 

48 

53.57 

6 21 

56 

1926.06 

15.67 

42.32 

295.87 

132.63 

6 

54 

2 

126.43 

13  58 

58 

5810.14 

15.69 

271 .54 

295.89 

132.63 

15 

35 

48 

53.57 

6 21 

56 

3926.08 

15.67 

42.32 

295.67 

132.63 

6 

54 

2 

126.43 

13  58 

58 

5810.14 

15.69 

271 .54 

295  .69 

132.^3 

15 

35 

48 

DIFFERENTIAL  CORRECTIONS 
TOE-4.5206  TRA  .6413  TC3  -.5385  0AU  .5824 

ROE  .7159  RRA  -.5961  RC3  .1783  FAU  .01604 

FOE-1.6006  FRA  .4665  FC3  -.18(38  BSP  10153 

BOE  4.5770  BRA  .0756  BC3  .5672  FSP  -321 


-COURSE  EXECUTION  ACCURACY 
3158.6  SGR  787.0  SG3  101.5 
-.8061  RRF  -.8928  RTF  .9825 
3255.2  R23  AA\7  R1 3 -.987! 
3223.0  SG2  456.4  THA  168.41 


i 59.85 

RAP 

302.61 

ECC  2.2639 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 326 . 1 

20.99 

36.4  5 

5210.1 

21  .01 

265.66 

1 326 . 1 

20.99 

36.4  5 

5210.1 

21  .01 

265-66 

1326.1 

20.99 

36.4  5 

5210.1 

21  .01 

265.66 

JIT  DETERMINATION  ACCURACY 

2961 .1 

SR 

496.  A 

SS  1001 .0 

p -.9613 

CRS 

.9767 

CST  -.9980 

i 3161.5 

MSA 

144.9 

SSA  2.4 

2999 . 3 

EL2 

135.0 

AtF  170.83 

1832 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  FEB  20  1969 

heliocentric  CONIC 
RL  1 47 . 93  LAL  .00  LOt  351  .19 

RP  10S.93  LAP  -3.12  LOT  323.20 

RC  315.239  GL  -61.67  GP  81.33 

planetocentric  COIIC 


differential  corrections 
TOE-5.0523  TRA  1.7230  TC3  -.2241 
RDE-1 .0567  RRA  -.1373  RC3  -.0023 
FOE-1.5066  FRA  .5059  FC3  -.0494 
B0E  6.1390  BRA  1.7292  8C3  .2241 

LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  151.19 
RP  100.92  LAP  -3.19  LOP  326.36 
RC  117.630  GL  -63.12  GP  70.01 
planetocentric  conic 


flight  time  126.00 
DISTANCE  365.565 

VL  27.015  GAL  -5.96  A7L  311.42  HCA  171.43  SWA  130.04 

VP  37.631  GAP  3.27  A7P  60.00  TAL  211.21  TAP  22.64 

7Al  106.51  7AP  90.66  ETS  05.10  7AE  09.00  ETE  170.35 


INJ  TIME 
7 21  0 
U 52  54 
7 21  0 
14  52  54 


MIO-COURSC  EXECUTION  ACCURACY 
BAU  .3947  SGT  3222.4  SCR  932.3  SG3  78.4 

FAU  .00751  RRT  .0603  RRF  .0100  RTF  .9956 

BSP  10402  SG0  3354.6  R23  -.1106  RJ 3 .992 3 

FSP  -247  SGI  3322.8  SG2  460.9  THA  14.26 

FLIGHT  TIME  128.00 

DISTANCE  371.236 

VL  27.775  GAL  -5.70  A7L  123.54  HCA  174.22  SMA  129.75 

VP  37.605  GAP  3.44  A7P  56.60  TAL  209.75  TAP  23.97 

7AL  100.54  ZAP  96.12  ETS  134.77  7AE  70.94  ETE  217.66 


C3  131 .717 

VHL  11 .477 

CLA  -46.85 

RAl  50.01 

RAD  6570.4 

VEL  15.900 

PTH  2.01 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

50.97 

6 46  35 

2065.27 

10.66 

50.32 

310.63 

135.90 

129.03 

34  42  41 

612.39 

10.60 

297.06 

310.64 

135.90 

50.97 

6 46  35 

2065.27 

10.66 

50.32 

310.63 

135.90 

129.03 

34  42  41 

612.39 

10.60 

297.06 

310.64 

135.90 

50.97 

6 46  35 

2065.27 

10.66 

50.32 

310.63 

135.90 

129.03 

34  42  41 

612.59 

10.60 

297.06 

310.64 

135.90 

C3  293.005 

VHL 

17, 

.120 

OLA  -45.17 

RAL  59.33 

RAO  6571 .7 

VEL  20.357 

PTH  3.16 

VHP 

21 

.772 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 time 

53.21 

7 

20 

44 

2169.40 

4.30 

53.64 

324.95 

135.00 

8 

4 

54 

126.79 

15 

0 

32 

750.31 

4.39 

304.29 

324.97 

135.00 

15 

21 

10 

53.21 

7 

20 

44 

2169.40 

4.30 

53.64 

324.95 

135.00 

0 

4 

54 

126.79 

15 

0 

32 

750.31 

4.39 

304.29 

324.97 

135.00 

15 

21 

10 

53. 2l' 

7 

20 

44 

2169.40 

4.30 

53.64 

324.95 

135.00 

0 

4 

54 

126.79 

15 

0 

32 

758.31 

4.39 

304.29 

324.97 

135.00 

15 

21 

10 

differential  corrections 
TOE-2. 4195  TRA  2.3720  TC3  -.0110 
RO €-0.3002  RRA  2.7007  RC3  .0704 
FOE-I .7455  FRA  .0405  FC3  .0133 
BDE  8.7224  BRA  3.6005  BC3  .0712 


LAUNCH  OATE  FES  20  1969 


8AU  .2790 
FAU- .00451 
BSP  10627 
FSP  -195 


)- COURSE  EXECUTION  ACCURACY 
r 1307.5  SCR  3094.0  SC3  61 .4 

f .0640  RRF  .9049  RTF  .9375 

5 3391 .6  R23  -.0937  R13  .9954 

I 3320.0  SC2  649.5  THA  67.94 

FLIGHT  TIME  130.00 


HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOt  151.19  VL 

RP  108.91  LAP  -3.25  LOP  329.53  VP 

RC  120.015  GL  -54.07  GP  61 .26  7Al 

planetocentric  conic 
C3  923.895  VHL  30 . 396  CLA  -34.03  RAL 


01  STANCE  376.199 

VL  27.733  GAL  -5.29  A7l  153.03  HCA  176.35  SMA  129.46 

VP  37.578  GAP  3.42  A7P  27.01  TAL  207.60  TAP  24 .04 

7AL  95.53  ZAP  93.45  ETS  166.62  7AE  60.64  ETE  246.73 


.9  VEL  32.329  PTH  3.49  VHP  30.440 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

70.29 

9 

9 

16 

2020.17 

-.10 

30.20 

334.12 

124.03 

9 

43 

4 

109. 7J 

14 

5 

9 

1086.16 

-.08 

327.97 

334.13 

124.03 

14 

23 

16 

70.29 

9 

9 

16 

2028 . 1 7 

-.10 

38.20 

334.12 

124.03 

9 

43 

4 

109.71 

14 

5 

9 

1086.16 

-.00 

327.97 

334.13 

124.03 

14 

23 

16 

110.00 

13 

42 

19 

1155.01 

-2.94 

331.47 

332.20 

124.07 

14 

1 

35 

110.00 

14 

31 

16 

1006.52 

2.76 

323.60 

336.05 

124.06 

14 

40 

3 

DIFFERENTIAL  CORRECTIONS 
TOE  3.6644  TRA  .9556  TC3  -.0530  BAU  2.4039 

RC-1 1.7067  RRA  7.7362  RC3  .1940  FAU-. 03928 

FOE-2.2411  FRA  1 .6324  FC3  .0360  BSP  91 49 

80E12.2669  BRA  7.7950  BC3  .2011  FSP  -157 

LAUNCH  CATE  FEB  20  1969 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  792.5  SGR  3050.9  SG3  52.3 
RRT  -.6276  RRF  .9909  RTF  -.5902 
SCe  3159.9  R23  -.0003  R13  .9960 

SCI  3100.7  SC2  600.7  THA  99.61 

FLIGHT  TIME  132.00 


ARRIVAL  CATE 

JUN 

26  1969 

ECC 

.17177 

INC21  .4179 

VI 

30 . 11 9 

RCA 

107.70 

APO  152.37 

V2 

34.709 

7AC 

71  .00 

ETC  205.15 

CLP 

177.71 

OPA 

50.73 

RAP  289.55 

ECC 

3.1677 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1465.3 

36.35 

44  .95 

12.4 

16.36 

291 .68 

1465.3 

16.35 

44.95 

12.4 

16.36 

291 .68 

1465.3 

16.35 

44.95 

12.4 

16.36 

291 .68 

ORBIT  DETERMINATION  ACCURACY 

ST 

2946.0 

SR  927.4 

SS 

1009.9 

CRT 

.9871 

CRS  -.9014 

CST 

-.9995 

LSA 

3246.0 

MSA  140.0 

SSA 

1 .9 

ELI 

3005.3 

EL2  141.9 

ALF 

17.30 

arrival  cate 

JUN 

28  1969 

ECC 

.17114 

INC33.5380 

VI 

30. 1 19 

RCA 

107.55 

APO  151 .96 

V2 

34 .792 

7AC 

63.80 

ETC  253.07 

CLP 

i20.se 

OPA 

53.69 

RAP  274.40 

ECC 

5.0234 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1569.5 

10.00 

40.33 

158.3 

10.02 

298.90 

1569.5 

w.oo 

40.33 

158.3 

10.02 

298.98 

1569.5 

10.00 

40.33 

158.3 

10.02 

290.90 

ORBIT  DETERMINATION  ACCURACY 

ST 

077.4 

SR  2831.1 

SS 

1122.1 

CRT 

.9668 

CRS  -.9977 

CST 

-.9810 

LSA 

3161  .6 

MSA  220 . 1 

SSA 

.0 

ELI 

2956.1 

EL2  214.9 

ALF 

73.23 

ARRIVAL  OATE 

JUN 

30  1969 

ECC 

.16933 

I NC63 .0326 

vi 

30 . 1 1 9 

RCA 

107.54 

APO  151.38 

V2 

34 .796 

7AC 

40.93 

ETC  287.20 

CLP 

97.20 

OPA 

38.82 

RAP  259.71 

ECC16.2050 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1420.2 

4.37 

31  .97 

406.2 

4.39 

321 .75 

1428.2 

4.37 

31  .97 

486.2 

4.39 

321 .75 

555  .8 

1.55 

325.27 

406.5 

7.22 

317.43 

ORBIT  DETERMINATION  ACCURACY 

ST 

693.9 

SR  2269.3 

SS 

145!  . 1 

CRT 

-.9464 

CRS  -.9997 

CST 

.9387 

LSA 

277^.5 

MSA  223.8 

SSA 

.4 

EL! 

2363.2 

EL2  215.2 

ALF 

106.20 

ARRIVAL  CATE  JUL  2 1969 


HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  LOL  151.19 

RP  100.09  LAP  -3.30  LOP  332.70 

RC  122.394  GL  52.92  GP  -60.65 

PLANETOCENTRIC  CONIC 


OISTANCE  306.508 

VL  27.691  GAL  -5.96  A7L  24.63  HCA  103.63  SMA  129.17 
VP  37.551  GAP  4.07  A7P  155.33  TAL  209.74  TAP  33.36 
7AL  95.94  7AP  94.85  ETS  101.04  7A£  63.86  ETE  103.20 


ECC  .17793  INC65.3730  VI  30.119 
RCA  106.18  APO  152.15  V2  34.800 
ZAC  75.57  ETC  70.40  ClP  99.93 


C3  904.022 

VHL 

31 

.382 

OLA  66.80 

RAL  16.06 

RAO  6572.9 

VEL  33.258 

PTH  3.50 

VHP 

38. 

, 752 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

26.58 

15 

21 

33 

5069.77 

.33 

245.07 

207.02 

23.20 

16 

46 

3 

153.42 

1 

36 

54 

3338.66 

.34 

99.01 

287.00 

23.20 

2 

32 

32 

26 . 58 

15 

21 

33 

5069.77 

.33 

245.07 

207.02 

23.20 

16 

46 

3 

153.42 

I 

36 

54 

3338.66 

.34 

99.01 

287.00 

23.20 

2 

32 

32 

26.58 

15 

21 

33 

5069.77 

.33 

245.07 

287.02 

23.20 

16 

46 

3 

153.42 

1 

36 

54 

3330.66 

.34 

99.01 

287.00 

23.20 

2 

32 

32 

DIFFERENTIAL  CORRECTIONS 
TOE-2.9972  TRA  i .6937  TC3  -.0074  BAU  2.0309 
RO- 1 4. 7005  RRA  1.0297  RC3  -.1964  FAU- .04211 
FOE  2.9650  FRA  -.3502  FC3  .0370  BSP  9090 

0OE1 5.0892  BRA  2.4933  BC3  .2150  FSP  -169 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  1J03.1  SGR  3006.9  SG3  52.0 
RRT  .0281  RRF  -.9997  RTF  -.8177 
506  3270.1  R23  -.0744  R13  -.9971 
SGI  3224.2  SG2  592.1  THA  72.92 


DPA  -77.92  RAP 
PO  CST  TIM  INJ 
4469.0 

2738.7 

4469.8 

2738.7 

4469.8 
2730.7 

ORBIT  OETERMINA 
ST  596.0  SR 
CRT  .9515  CRS 
LSA  3315.2  MSA 
ELI  7771 .1  El2 


200.32  ECO  7.2077 
2 LAt  INJ  2 LONG 


TION  ACCURACY 

2712.2  SS  1019.9 
1.0000  CST  .9502 
J01 .5  SSA  1 .0 
179.4  ALf  78.14 


1033 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


launch  CA  it  FEB  1969  FLIGHT  TIME  134. 00  ARRIVAL  CATE  J UL  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  391.433 

*L  147.93  LAL  .00  LOL  151.19  VL  27.648  CAL  -5.53  A7l  54.47  HCA  185.75  SWA  128.86  ECC  .17600  1NC35.5343  VJ  30.119 

ffP  108.88  LAP  -3.34  LOP  335.87  VP  37.523  GAP  4.83  A7P  125.40  TAL  207.67  TAP  33.41  RCA  106.18  APO  151.55  V2  34 .805 

PC  124.766  Gl  62.58  GP  -76.21  7Al  99. 7]  7AP  98.54  ETS  203.79  7AE  82.50  ETE  124.20  ZAC  91.16  ETC  94.49  CLP  128.52 

Plane TOCENTRic  CONIC 


C3  324.668 

VHL  18.019 

CLA  68.66 

RAl  346.79 

RAC  65 7 J .8 

VEL  21 .1 18 

PTH  3.20 

VHP  21 .959 

DPA  -79.10 

RAP  89.02 

ECC  6.3432 

LNCH  AZMTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24.42 

13  16  47 

4992.36 

-5.00 

244.48 

254.84 

21  .43 

14  39  59 

4392.2 

-32.44 

24 J .92 

155.58 

23  37  46 

3247.68 

-5.00 

96.08 

254.82 

21  .43 

24  31  53 

2647.7 

-32.43 

93.52 

24.42 

13  16  47 

4992.16 

-5.00 

244.48 

254 .84 

21.43 

14  39  59 

*392.2 

-32.44 

241 .92 

S 

155.58 

23  37  46 

3247.68 

-5.00 

96.08 

254.82 

21  .43 

24  31  53 

2647.7 

-32.43 

93.52 

I 

24.42 

13  16  47 

4992.16 

-5.00 

244.48 

254.84 

21  .43 

14  39  59 

4392-2 

-12.44 

241.92 

= 

155.58 

23  37  46 

3247.68 

-5.00 

96.08 

254.82 

21  .43 

24  31  53 

2647.7 

-12.43 

93.52 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  2.3807  TRA  .1537  TC3  -.0203  0AU  .4645  SOT  772.3  SGR  3624.2  SG3  63.7  ST  758.1  SR  2235.2  SS  969.6 

ROE-6.4491  RRA  3.3927  RC3  -.1051  FAU- .00358  RRT  -.4025  RRF  -.9924  RTF  .5061  CRT  -.8950  CRS  .997j  CST  -.9264 

FOE  1.5190  FRA  -.6371  FC3  .0095  BSP  11517  SOB  3705.6  R23  -.0994  R13  -.9942  L5A  2530.9  MSA  324.7  5SA  1.6 

BCE  6.8745  BRA  3.3962  BC3  .1070  FSP  -206  SCI  3638.0  $02  7Q4.3  THA  95.09  ELI  2338 .0  El2  323.3  AlF  J07.73 

LAUNCH  CATE  FEB  20  1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  397.040 

RL  147.93  LAL  .00  La  151.19  VL  27.603  CAL  -5.23  A?L  66. 7j  HCA  188.54  SMA  128.56  ECC  .17561  INC23.2897  VJ  3 0.119 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.496  GAP  4.98  A7P  113.06  TAL  206.06  TAP  34.60  RCA  i05;98  APO  151.14  V2  34.81  1 

RC  127.128  GL  62.48  GP  -76.76  7 AL  103,65  ZAP  103.18  ETS  259.83  7AC  92.86  ETE  179.59  7AC  98.98  ETC  151.13  ClP  174.39 

planetoccntric  CONIC 

C3  150.184  VHL  12.255  DlA  65.07  RAL  340.90  RAO  6570.6  VEL  16.478  PTH  2.8 7 VHP  14.762  OPA  -69.87  RAP  64.43  ECC  3.4716 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

28.60 

13 

2 41 

4865.90 

-11 .81 

239.05 

245.34 

25.50 

14  23  47 

4265.9 

-19.01 

235.83 

151  .40 

23 

4 55 

3148.59 

-11 .80 

95.23 

245.32 

25.50 

23  57  23 

2548.6 

-19.00 

92.02 

28.60 

33 

2 41 

4865.90 

-11.81 

239.05 

245.34 

25.50 

14  23  47 

4265.9 

-19.01 

235  .83 

153  .40 

23 

4 55 

3148.59 

-11.80 

95.23 

245.32 

25.50 

23  57  23 

2548.6 

-19.00 

92.02 

- 

28.60 

13 

2 41 

4865.90 

-11 .81 

239.05 

245.34 

25.50 

14  23  47 

4265.9 

-19.02 

235 .83 

151  .40 

23 

4 55 

3148.59 

-11.80 

95.23 

245.32 

25.50 

23  57  23 

2548.6 

-19.00 

92.02 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  3.8008  TRA-2.5839  TC3  -.1431  0AU  .2955  SOT  3390.7  SOR  1876.8  SG3  81.7  ST  1974.1  SR  703.6  SS  741. 1 

ROE  -.9479  RRA  1 .6422  RC3  .0346  FAU  .01124  RRT  -.9490  RRF  -.9253  RTF  .9964  CRT  -.9053  CRS  .8852  CST  -.9990 

FOE  3.1419  FRA  -.6887  FC3  -.0648  BSP  12083  SOB  3875.4  R23  -.1370  R1 3 -.9890  LSA  2203.8  MSA  291. 1 SSA  j.9 

BOE  3.9172  BRA  3.0616  0C3  .1472  FSP  -265  SOI  3840.0  S02  522.5  THA  J51.72  ELI  2076.4  EL2  284.2  AlF  16J.76 


LAUNCH  CATE  FED  20  1969  FLIGHT  TIME  138.00  ARRIVAL  CATE  JUL  8 1969 

HELIOCENTRIC  CONK  CISTANCE  402.835 

RL  147.93  LAL  .00  La  15  3 .19  VL  27.558  GAl  -4.97  A7L  72.81  HCA  191.53  SMA  128.25  ECC  .1  7572  INC3  7.1  858  VI  30 . 1 1 9 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37.469  GAP  5.18  A7P  106.86  TAL  204,57  TAP  36.10  RCA  105.72  APO  150.79  V2  34.818 

RC  129.481  GL  59.55  CP  -7] .21  ZAl  107.07  7AP  108.13  ETS  288.23  7A£  100.05  ETE  206.84  ZAC  104.05  ETC  179.47  ClP-164.97 

plane tocentrk  conic 

C3  88.547  VHL'  9.410  ClA  61.48  RAl  342.86  RAC  6569.7  VEL  14.488  PTH  2.63  VHP  II .268  CPA  -62.26  RAP  55.04  ECC  2.4573 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

1'NJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

T 

32.85 

13  20  35 

4742.37 

-17.77 

232/59 

242.85 

30.09 

14  39  37 

4142. 4 

-24.63 

228.60 

E 

147.15 

23  2 40 

3058.46 

-17.75 

93.69 

242.83 

30.09 

23  53  38 

2458.5 

-24.62 

89.70 

T 

32.85 

13  20  35 

4742.37 

-17.77 

232.59 

242.85 

30.09 

14  39  37 

4242.4 

-24 .63 

228 , 60 

U7.15 

23  2 40 

3058.46 

-17.75 

93.69 

242.83 

30.09 

23  53  38 

2458.5 

-24.62 

89.70 

32.85 

13  20  35 

4742.37 

-17.77 

232.59 

242.85 

30.09 

14  39  37 

4142,4 

-24.63 

228 . 60 

147.15 

23  2 40 

3058.46 

-17.75 

93.69 

242.83 

30.09 

23  53  38 

2458.5 

-24.62 

89.70 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE 

2.9004 

TRA-2.6961 

TC3 

-.4759 

BAU 

.5654 

SOT 

3967.4 

SOR 

433.2 

SG3 

104.3 

ST 

2045.3 

SR 

376.5 

SS 

7J5.5 

RCE 

.6096 

RRA  .1647 

RC3 

-.0404 

FAU 

.02125 

RRT 

.0010 

RRF 

.1722 

RTF 

.9824 

CRT 

.7670 

CRS 

-.8515 

CST 

- .9895 

FCE 

I .1190 

FRA  -.7192 

FC3 

-.2077 

BSP 

12534 

508 

3991 .0 

R23 

.1712 

R13 

.9824 

LSA 

2184.5 

MSA 

254,3 

SSA 

2.5 

bce 

2.9637 

BRA  2.7013 

6C3 

.4776 

FSP 

-342 

SGI 

3967.4 

S02 

433.2 

THA 

.01 

ELI 

2065.8 

EL2 

239.2 

AlF 

8.15 

LAUNCH  CATE  FEB  20  1 969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  408.694 

RL  147.93  LAL  .00  La  151.19  VL  27.513  GAL  -4.71  AZL  76. 4J  HCA  194.59  SMA  127.94  ECC  .17607  INC13.59G4  VI  30.119 

RP  108.82  LAP  -3.39  LOP  345.38  VP  37.443  GAP  5.4Q  A7P  103.17  TAl  203.11  TAP  37,70  RCA  105.42  APO  150.47  V2  34.825 

RC  131.823  GL  55.96  GP  -64.98  7*L  T09.81  ZAP  113.08  ETS  297.34  7AE  105.68  ETE  214.23  7AC  107.95  ETC  188.04  ClP-157.96 

PLANE TOCENTRIC  CONIC 


C3  60.460 

VHL 

7.776 

OLA 

58.27 

RAL  346.65 

RAO  6569. 

,1  VEL  13.484 

PTH  2.46 

VHP 

9. 

328 

DPA  -55.54 

RAP  49.63 

ECC 

J .9950 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

36.68 

13 

45  25 

4635.26 

-22.21 

226.00 

242.04 

34.62 

15 

2 

40 

4035.3 

-28. 7 J 

221 .25 

143.32 

23 

8 4 

2987 

.28 

-22.20 

91  .82 

242.02 

34.61 

23 

57 

51 

2387.3 

-28 . 70 

87.07 

36.68 

13 

45  25 

4635.26 

-22.21 

226.00 

242.04 

34.62 

15 

2 

40 

4035.3 

-28.7J 

221 .25 

143.32 

23 

8 4 

2987.28 

-22.20 

91  .82 

242.02 

34.61 

23 

57 

51 

2387.3 

-28 . 70 

87.07 

36.68 

13 

45  25 

4635.26 

-22.21 

226.00 

242.04 

34.62 

15 

2 

40 

4035.3 

-28. 7J 

221 .25 

143.32 

23 

8 4 

2987.28 

-22.20 

91.82 

242.02 

34.61 

23 

57 

51 

2387.3 

-28.70 

87.07 

HFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.3892 

TRA- 

-2.4085 

TC3  - 

,8490 

6AU  .6982 

SC  T 

4028.7  SCR 

681.0  SC 3 

128.7 

ST  2031 .2 

SR  594.4 

SS 

734.9 

RCE  .8010 

RRA 

-.1664 

RC3  - 

.1589 

FAU  .02968 

RRT 

.7844  RRF 

.8952  RTF 

.9722 

CRT  .9195 

CRS  -.9747 

CST 

-.984J 

FOE  1.1650 

FRA 

-.7302 

FC3  - 

.4251 

8SP  12842 

see 

4085.8  R23 

.2005  R13 

.9751 

LSA  2226.6 

MSiT  24870 

SSA 

3.2 

BCE  2,5199 

BRA 

2.4142 

BC3 

.8638 

FSP  -425 

SGI 

4064.3  SG2 

438.7  THA 

7.63 

ELI  2104.3 

EL2  225.5 

AlF 

1 5.24 

3834 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  20  1969  FLIGHT  TIME  14?. 00  ARRIVAL  CATE  JUL  12  1 969 


HELIOCENTRIC  CONIC  DISTANCE  414.577 


RL  147.93 

LAL 

.00 

La  i5i  .19 

VL  27.467 

GAL  -4.46 

A7L  78.77 

HCA 

197.69 

SMA 

127.63 

ECC  .17659 

INC1 1 .2260 

VJ 

30 . II  9 

RP  108.79 

LAP 

- 

3.39 

LOP  348.56 

VP  37.416 

GAP  5.62 

A7P  100.71 

TAL 

201.64 

TAP 

39.34 

RCA  105.09 

APO  150.17 

V2 

34 .833 

RC  134.153 

CL 

52.37 

GP  -59.10 

7AL  111.88 

7AP  117.86 

ETS  301  .26 

7AE 

110.25 

ETE 

215.96 

7AC  111 .23 

ETC  191 .06 

CLP 

-155.47 

PLANETOCENTRIC  CONIC 

C3  45.31  6 

VHL 

6 

.732 

CLA  55.46 

RAL  350.76 

RAO  6568.7 

VEL  12.910 

PTH 

2.35 

VHP 

8.158 

r^> 

< 

CL 

o 

RAP  46.20 

ECC 

1 .7458 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

40.10 

14 

11 

2 

4545.24 

-25.30 

219.71 

241  .79 

38.84 

1 5 

26  47 

3945.2 

-31 .42 

214.25 

139.90 

23 

15 

15 

2934.43 

-25.29 

89.99 

241 .77 

38.84 

24 

4 9 

2334.4 

-31 .40 

84.54 

40.10 

14 

1 1 

2 

4545.24 

-25.30 

219.71 

241 .79 

38.84 

15 

26  47 

3945.2 

-31 .42 

214.25 

139.90 

23 

15 

15 

2934.43 

-25.29 

89.99 

241 .77 

38.84 

24 

4 9 

2334.4 

-31 .40 

84.54 

40. 10 

14 

11 

2 

4545.24 

-25.30 

219.7J 

241 .79 

38.84 

15 

26  47 

3945.2 

-31.42 

214.25 

1 39 . 90 

23 

15 

15 

2934.43 

-25.29 

89.99 

241 .77 

38.84 

24 

4 9 

2334  .4 

-31 .40 

84.54 

differential 

. CORRECTIONS 

MIC- 

-COURSE 

EXECUTION  ACCURACY 

OR8IT  DETFRMT NATION  ACCURACY 

TCE 

2.1  m 

TRA-2.1825 

TC3-1 .2614 

BAU 

.7809 

SGT 

4104.4 

SCR 

815.4 

SG3 

153.0 

ST 

2048.7 

SR  656.7 

SS 

756.9 

ROE 

.7621 

RRA  -.2276 

RC3  -.2651 

FAU 

.03721 

RRT 

.8639 

RRF 

♦ 9526 

RTF 

.9646 

CRT 

.9415 

CRS  -.9887 

CST 

-.9814 

FOE 

1 .2023 

FRA  -.7208 

FC3  -.7108 

BSP 

13317 

SGB 

4184.6 

R23 

♦ 2206 

Rl  3 

.9685 

LSA 

2267.8 

MSA  24 J.5 

SSA 

4 .0 

BCE 

2.2444 

BRA  2.1943 

0C3  1.2890 

FSP 

-517 

SGI 

4165.0 

SG2 

404.8 

THA 

9.83 

ELI 

21A0.9 

EL2  211.8 

alf 

16.97 

LAUNCH  DATE  FE8  20  1969  FL IGHT  TIME  144.00  ARRIVAL  CATE  JUL  J4  1969 


HELIOCENTRIC  CONIC  DISTANCE  420. 474 

RL  147.93  LAL  .00  La  151.19  VL  27.421  GAL  '4.19  A?L  80.45  MCA  200.81  SMA  127.32  ECC  .17724  INC  9.5492  VI  30.119 

RP  108.77  LAP  -3.38  LOP  351.74  VP  37.390  GAP  5.85  A7P  98.94  TAL  200.16  TAP  40.98  RCA  104.75  APO  149.89  V2  34.84  1 

RC  136.471  GL  48.99  GP  -53.74  7AL  113.31  ZAP  122.35  ETS  303.45  7AE  11 4.00  ETE  215.62  ZAC  114.13  ETC  192.09  ClP-154.76 

planetocentric  conic 


C3  36.151 

VHL 

6.013 

OLA  53.02 

RAl  354.82 

RAO  6568.4  VEL  12.551 

PTH  2.27 

VHP  7, 

416 

DPA 

i -43.86 

RAP  44.02 

ECC 

1 .5950 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 long 

43.10 

14 

35  51 

4469.67 

-27.37 

213.91  241.89 

42.63 

15  50 

20 

38  69.7 

-33.11 

207.86 

136.90 

23 

22  49 

2895.97 

-27.36 

88.36  241.88 

42.63 

24  il 

5 

2296.0 

-33.10 

82.32 

43.10 

14 

35  51 

4469.67 

-27.37 

213.91  241.89 

42.63 

15  50 

20 

3869.7 

-33.11 

207.86 

136.90 

23 

22  49 

2895,97 

-27.36 

88.36  241.88 

42.63 

24  11 

5 

2296.0 

-33.10 

82.32 

43.10 

14 

35  51 

4469.67 

-27.37 

213.91  24i.$9 

42.63 

15  50 

20 

3869.7 

-33.11 

207.86 

136.90 

23 

22  49 

2895.97 

-27.36 

88.36  24J.88 

42.63 

24  11 

5 

2296.0 

-33.10 

82.32 

INFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.9845 

TRA* 

-1  .9527 

TC3-1 .6471 

BAU  .8112 

SGT  4131 .6  SGR 

834.1  SG3 

170.9 

ST 

2107.4 

SR  677.1 

SS 

790.8 

ROE  .7038 

RRA 

-.1943 

RC3  -.3233 

FAU  .04167 

RRT  .8678  RRF 

.9592  RTF 

.9543 

CRT 

.9494 

CRS  -.9934 

CST 

-.9791 

FOE  1 .2540 

FRA 

-.6454 

FC3  -.9978 

BSP  12547 

see  4215,0  R23 

.2472  Rl 3 

.9587 

LSA 

2338.1 

MSA  241.8 

SSA 

4.9 

BOE  2.1056 

BRA 

1 .9623 

6C3  1 .6785 

FSP  -521 

SGI  4195.2  SG2 

408.1  THA 

10.03 

Eli 

2204,2 

El2  203.3 

alf 

17.  n 

LAUNCH  DATE  FEB  20  19 69 


FLIGHT  TIME  146.00 


ARRIVAL  CATE  JUL  16  3969 


HELIOCENTRIC  CONIC  DISTANCE  426.363 

RL  147.93  LAl  .00  La  151.19  VL  2 7.374  GAL  -3.92  A7L  81.7]  HCA  203.95  SMA  127.01  ECC  . 1 7803  INC  8.2934  Vi  30.119 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.364  GAP  6.08  A7P  97.59  TAL  198.68  TAP  42.63  RCA  104.40  APO  149.62  V2  34.650 

RC  138.775  CL  45.86  GP  -48.93  7AL  114.17  ZAP  126.5 0 ETS  304.91  7AE  117.07  ETE  214.36  7AC  116.78  ETC  192-25  ClP-154.68 

PLANETOCENTRIC  CONIC 

C3  30.129  VHL  5.489  CLA  50.92  RAl  358.75  RAC  6568.2  VEL  12.309  PTH  2.22  VHP  6.935  OPA  -38.79  RAP  4?. 69  ECC  1.4958 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

45.73 

14  59  33 

4405.51 

-28.73 

208.67 

242.33 

45.96 

16  1?  59 

3805.5 

-34.12 

202.14 

134 .27 

23  30  27 

2868.31 

-28 . 72 

87.00 

242.32 

45.96 

24  18  15 

2268 . 3 

-34 .10 

80.40 

45.73 

14  59  33 

4405.51 

-28.73 

208.67 

242.33 

45.96 

16  12  59 

3805.5 

-34  . 12 

202.14 

134 .27 

23  30  27 

2868.31 

-28.72 

87.00 

242.32 

45.96 

24  18  15 

2268 . 3 

-34 .10 

80 .40 

45.73 

14  59  33 

4405.51 

-28.73 

208.67 

242.33 

45.96 

16  12  59 

3805.5 

-34 .12 

202. 14 

134 .27 

23  30  27 

2868.31 

-28.72 

87.00 

242.32 

45.96 

24  18  15 

2268 . 3 

-34.J0 

80.40 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TCE 

1 .8410 

TRA- 

■1  .8162 

TC3- 

-2.1183 

BAU 

.8676 

SGT 

4259.6 

SGR 

827.6 

SG3 

190.7 

ST 

2124.1 

SR 

651  .5 

SS 

790.0 

ROE 

.6105 

RRA 

-.1751 

RC3 

-.3908 

FAU 

.04729 

RRT 

.8023 

RRF 

.9626 

RTF 

.9509 

CRT 

.9538 

CRS 

-.9954 

CST 

-.9701 

FDE 

1 .2293 

FRA 

-.603! 

FC3- 

t .3589 

BSP 

13519 

SGB 

4339.3 

R23 

.2401 

Rl  3 

.9548 

LSA 

2346.5 

MSA 

232.2 

S5A 

5.9 

BOE 

1 .9421 

BRA 

I .8246 

BC3 

2.1541 

FSP 

-625 

SGI 

4322-2 

SG2 

383.9 

THA 

9.80 

El! 

2213.8 

El2 

J87.0 

alf 

16.43 

LAUNCH  CATE  FEB  20  1969  FLIGHT  TIME  148.00  ARRIVAL  CATE  JUL  18  1969 

HELIOCENTRIC  CCNIC  DISTANCE  432.252 

RL  147.93  LAL  .00  La  151.19  VL  27.327  GAL  -3.65  A7L  82.69  HCA  207.10  SMA  126.70  ECC  .*7895  INC  7.3137  VJ  30.119 

RP  108.71  LAP  -3.32  LOP  358.09  VP  37.338  CAP  6.32  A7P  96 . 52  TAL  197.17  TAP  44.26  RCA  104.03  APO  M9.37  V2  34.860 

RC  141.067  GL  43.00  GP  -44.66  7AL  1J4.51  7AP  130.30  ETS  306.03  2AE  119.56  ETE  212.69  ZAC  119.25  ETC  192-02  ClP-155.41 

PLANETOCENTRIC  CONIC 

C3  25.915  VHL  5.091  OLA  49.12  RAl  2.58  RAO  6568.0  VEL  12.136  PTH  2.18  VHP  6.621  DPA  -34.19  RAP  4J.98  ECC  1.4265 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

48.03  15  22  13  4350.44  -29.62  204.00  243.11  48.84  16  34  44  3750.4  -34.68  197.09 

131.97  23  38  19  2848.28  -29. 6j  85.90  243.10  48.83  24  25  47  2248.3  -34.67  79.PO 

48.03  15  22  13  4350.44  -29.62  204.00  243.11  48.84  16  34  44  3750.4  -34.68  197.09 

131.97  23  38  19  2848.28  -29.61  85.90  243.10  48.83  24  25  47  2248.3  -34.67  79.00 

48.03  15  22  13  4350.44  -29.62  204.00  243.11  48.84  16  34  44  3750.4  -34.68  197.09 

131.97  23  38  19  2848.28  -29.61  85.90  243.10  48.83  24  25  47  2248 . 3 -34.67  79.00 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0JT  DETERMINATION  ACCURACY 

TDE  1.7536  TRA-1 .6690  TC3-2.5712  BAU  .9029  SOT  4357.3  SCR  796.3  SG3  204.7  ST  2154.8  SR  626.8  SS  790 . 7 

ROE  .5530  RRA  -.14J8  RC3  -.4249  FAU  .05064  RRT  .8822  RRF  .9584  RTF  .9461  CRT  .9569  CRS  -.9967  CST  -.977] 

FOE  1.2035  FRA  -.5231  FC3-1.69I9  BSP  13859  SG8  4429.4  R23  .2499  Rl  3 .9495  L$A  2368.6  MSA  226.1  SSA  7.] 

BOE  1.8388  BRA  1 .6750  BC3  2.6061  FSP  -676  SGI  4414.0  SG2  370 . 1 THA  9.22  ELI  2237.3  El  2 175.3  AlF  15.65 


1835 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968 -69  • 


LAUNCH  DATE  FEB  20  1969 


FLIGHT  TIHC  150.00 


ARRIVAL  DATE  JUL  20  1969 


HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00  L0L  151.19 

RP  108.68  LAP  -3.28  LOP  1.27 

RC  143.344  GL  40.36  GP 

planetocentric  CONIC 
C3  22.824  VHL  4.777  DLA 


VL  27,280 
VP  37.313 
40.89  ZAl  114.39 


DISTANCE  438.134 

GAL  '3.36  AZL  83.48  HCA  210.25  SMA  126.39  ECC  . 1 7998  INC  6.5229  V]  30.119 
GAP  6.55  AZP  95.64  TAL  195.64  TAP  45.89  RCA  103.64  APO  149.13  V2  34.870 
ZAP  133.74  CTS  306.94  7AE  121.57  ETE  210.87  ZAC  121.59  ETC  191.61  CtP-156.16 


lnch  azmth 
50.03 
129.97 
50.03 
129.97 
50.03 
129.97 


LNCH  ttme 
15  44  1 

23  46  33 
15  44  1 

23  46  33 
15  44  1 

23  46  33 


t-I 


47.57 

TIME 


4302.67 

2833.72 

4302.67 

2833.72 
4302.67 

2833.72 


RAL  6.34 
INJ  LAT 
-30.19 
-30.18 
-30.19 
-30.18 
-30.19 
-30.18 


RAD  6567.9 
INJ  LONG 
199.86 
85.02 
199.86 
85.02 
199.86 
85.02 


VEL 

INJ 


12.008  PTH 
RT  ASC  INJ 


244.24 

244.22 

244.24 

244.22 

244.24 

244.22 


2.14 

AZMTH 

51.31 

51.30 

51.31 

51.30 

51.31 
51.30 


VHP  6.421 
INJ  TIME 
16  55  44 
24  33  47 
16  55  44 
24  33  47 
16  55  44 
24  33  47 


OPA  -30.03  RAP  4].75  ECC  1.3756 


PO  CST  TIM 

3702.7 

2233.7 

3702.7 

2233.7 

3702.7 

2233.7 


INJ 


2 LAT 
34  .97 

34.96 

34.97 

34.96 

34.97 
34.96 


INJ  2 LONG 
192.66 
77.82 
192.66 
77.82 
192.66 
77.82 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TOE  1.6891 

TRA-1 .5268 

TC3-3.0256 

BAU 

.9330 

SOT  4452.8  SCR 

758.7  SG3 

214.9 

ST 

2185.0 

SR 

602.1 

SS 

785.8 

ROE  .4995 

RRA  -.1106 

RC3  -.4417 

FAU 

.05273 

RRT  ,878?  RRF 

.9503  RTF 

.9416 

CRT 

.9598 

CRS 

-.9977 

CST 

-.9761 

FOE  1 .1645 

FRA  -.4302 

FC3-2.0002 

BSP 

14152 

SOB  4517.0  R23 

.2466  R13 

.9446 

LSA 

2388.7 

MSA 

220.1 

SSA 

8.3 

BDE  1.7614 

BRA  1.5308 

BC3  3.0576 

FSP 

-710 

SGI  4502.7  SG2 

358.7  THA 

8.57 

ELI 

2260,5 

EL2 

163.4 

AlF 

14.89 

LAUNCH  PATE  FEB  20  1969 


flight  time  i52.oo 


ARRIVAL  DATE  JUL  22  1969 


RL  147.93 

LAL 

.00 

La  151.19 

VL  27.233 

GAL  -3.06 

AZL  84.13 

HCA  213.41 

SMA  126.08 

ECC  .18115 

INC 

5.8687 

VI 

30.1  39 

RP  108.65 

LAP 

r3.23 

LOP  4.46 

VP  37.289 

GAP  6.79 

AZP  94.90 

TAL  194.09 

TAP  47.50 

RCA  103.24 

APO 

148.92 

V2 

34 .880 

RC  145.608 

GL 

37.92 

GP  -37.58 

ZAL  113.86 

ZAP  136.86 

ETS  307. 7J 

ZAE  123.19 

ETE  209.02 

ZAC  123.84 

ETC 

191 .11 

CLP 

-157.03 

PLANETOCENTRIC  CONIC 

C3  20.474 

VHL 

4.525 

OLA  46.25 

RAL  10.09 

RAO  6567.8 

VEL  11.910 

PTH  2.12 

VHP  6.299 

DPA  -26.26 

RAP 

41  .89 

ECC 

1 .3369 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  L4T 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

51.77 

16 

5 9 

4260.90 

-30.55 

196.19 

245.70 

53.42 

17  16  10 

3660.9 

35.09 

188.76 

128.23 

23 

55  19 

2823.07 

-30.54 

84.33 

245.69 

53.41 

24  42  22 

2223.1 

- 

35.07 

76.90 

51  .77 

16 

5 9 

4260.90 

30.55 

196.19 

245.70 

53.42 

17  16  10 

3660.9 

- 

35  .09 

188 .76 

128.23 

23 

55  19 

2823.07 

-30.54 

84.33 

245.69 

53.41 

24  42  22 

2223.1 

- 

35.07 

76.90 

51.77 

16 

5 9 

4260.90 

-30.55 

196.19 

245.70 

53.42 

17  16  10 

3660.9 

- 

35.09 

188.76 

128.23 

23 

55  19 

2823 .07 

-30.54 

84.33 

245.69 

53.41 

24  42  22 

2223.1 

- 

35.07 

76.90 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.6396 

TRA' 

-1 .3879 

TC3-3.4810 

BAU  .9606 

SGT  4548.9  SGR  721.5  SG3  222. J 

ST  2213.8 

SR 

579.7 

5S 

776.2 

ROE  .4563 

RRA 

-.0838  R£3  -.4465 

FAU  .05382 

RRT  . 

.8721  RRF 

.9391  RTF  . 

■ 9378 

CRT  .9629 

CRS 

-.9986 

CST 

-.9751 

FOE  1.1159 

FRA 

-.3319  FC3-2.2757 

BSP  14452 

SG0  4605.8  R23 

.2379  R13  , 

.9404 

LSA  2406.9 

MSA 

213.8 

SSA 

9.6 

BOE  1.7019 

BRA 

1 .3904 

8C3  3.5095 

FSP  -734 

SCI  4592.5  SG2  349.7  THA 

7 .92 

ELI  2283.4 

EL2 

151  .6 

alf 

14  .2? 

LAUNCH  DATE  FEB  20  1969 


flight  time  154.00 


HELIOCENTRIC  CONIC  DISTANCE  449.875 


RL  147.93 

LAL 

.00 

La  151.19 

VL  27.186 

GAL  -2.76 

AZL  84.68 

HCA  216.57 

SMA  125.77 

RP  108.61 

LAP 

-3.16 

LOP  7.64 

VP  37.264 

GAP  7.02 

AZP  94,27 

TAL  192.53 

TAP  49.11 

RC  147,857 

GL 

35.64 

GP  -34.65 

ZAL  112.94 

ZAP  139.69 

ETS  308.35 

ZAE  124.48 

ETE  207.24 

PLANETOCENTRIC  CONIC 

C3  18.639 

VHL 

4.317 

DLA  45.11 

RAL  13.86 

RAO  6567.8 

VEL  11.833 

PTH  2.10 

VHP  6.236 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

53.30 

16 

25  50 

4224.12 

-30.77 

192.95 

247,48 

55.23 

17  36  15 

126.70 

0 

8 39 

2815.33 

-30.76 

83.79 

247,47 

55.22 

0 55  34 

53.30 

16 

25  50 

4224,12 

-30,77 

192.95 

247.48 

55.23 

17  36  15 

126.70 

0 

8 39 

2815.33 

-30.76 

83.79 

247.47 

55.22 

0 55  34 

53.30 

16 

25  50 

4224.12 

-30.77 

192.95 

247.48 

55.23 

17  36  15' 

126.70 

0 

8 39 

2815.33 

-30.76 

83,79 

247.47 

55.22 

0 55  34 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

TOE  1.6000 

TRA - 

-1 .2488 

TC3-3.9333 

BAU  .9863 

SGT  4642,9  SGR  \ 

687.1  SG3  226.5 

ROE  .4215 

RRA 

-.0612 

RC3  -.4426 

FAU  .05407 

RRT  , 

,8637  RRF 

,9248  RTF 

.9346 

FOE  1 .0605 

FRA 

-.2317 

FC3-2.51 1 3 

BSP  14770 

5GB  4693.5  R23 

.2245  R13 

.9368 

BOE  1 .6546 

BRA 

1.2503 

8C3  3.9581 

FSP  -751 

SGI  4680,9  SG2 

343,5  THA 

7.32 

LAUNCH  DATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


RL 

147.93  LAL 

.00 

La 

151,19 

VL 

27.139 

RP 

108.58  LAP 

-3.09 

LOP 

10.82 

VP 

37,241 

RC 

150.092  GL 

33.49 

GP 

-32.08 

ZAL 

111.68 

PLANETOCENTRIC  conic 

C3 

17.178  VHL 

4.145 

DLA 

44,11 

RAL 

17.69 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

54  .65 

16  46  18 

4191 .49 

-30.90 

125.35 

0 18  43 

2609.96 

-30,88 

54.65 

16  46  18 

4191.49 

-30 .90 

125.35 

0 18  43 

2809. 96 

-30.08 

54.65 

16  46  18 

4191 .49 

-30.90 

125,35 

0 18  43 

2809. 96 

'30.88 

DIFFERENTIAL  CORRECTIONS 

TOE  1 .5708 

TRA-1 .1036 

TC3-4.3725 

BAU  1.0090 

ROE  .3945 

RRA  -.0410 

RC3  -.4315 

FAU  .05355 

FOE  1 .0039 

FRA  -.1286 

FC3-2 .6989 

BSP  15004 

BOE  1.6196 

BRA  1.1044 

6C3  4.3937 

FSP  -753 

FLIGHT  TIME  156.00 


DISTANCE  455.731 


GAL  -2.44 

AZL  85 . 16 

HCA 

219.74 

SMA 

125 

.47 

GAP  7.26 

AZP  93.72 

TAL 

190.96 

TAP 

50 

.70 

ZAP  142.25 

ETS  308.88 

ZAE 

125.53 

ETE 

205 

.56 

RAO  6567.7 

VEL  11.771 

PTH 

2.08 

VHP 

6. 

214 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

190.06 

249,59 

56.80 

17 

56 

10 

03.39 

249.58 

56.78 

1 

5 

33 

190.06 

249.59 

56.80 

17 

56 

10 

83.39 

249.58 

56.78 

1 

5 

33 

190,06 

249.59 

56.80 

17 

56 v 

iO 

03,39 

249.58 

56.78 

1 

5 

h 

MIO'COURSC  EXECUTION  ACCURACY 


SGT  4729.4 

SGR 

656.9 

SG3 

228.5 

RRT 

.8524 

RRF 

.9076 

RTF 

.9314 

SG8 

4774.8  R2J 

.2093 

R13 

.9332 

SGI 

4762.6 

SG2 

341  .0 

THA 

6.79 

ARRIVAL 

, OAT£ 

JUL 

24 

1969 

ECC 

.18245 

INC 

5.31 53 

VI 

30 

. J 19 

RCA 

102 

.82 

APO 

140.72 

V2 

34 

.891 

ZAC 

126 

.04 

ETC 

190.59 

CLP 

-15 

7.97 

DPA 

-22 

.85 

RAP 

42.33 

ECC 

J .3067 

PO 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 I 

LONG 

3624 

.1 

- 

35.09 

185 

.33 

2215 

.3 

- 

35.08 

76 

.18 

3624 

.1 

- 

35.09 

185 

.33 

2215 

.3 

- 

35.08 

76 

.10 

3624 

.1 

- 

35.09 

185 

.33 

2215 

.3 

- 

35.08 

76 

.18 

ORBIT  DETERMINATION  ACCURACY 


ST  2239.5 

SR 

560.6 

SS 

762.3 

CRT  .9664 

CRS 

-.9992 

CST 

-.9742 

LSA  2422.3 

MSA 

207.2 

55A 

10.9 

ELI  2304.4 

EL2 

140.0 

ALF 

13.65 

ARRIVAL 

CATE 

JUL 

26  1965 

ECC  .18390 

INC 

4 .0384 

V! 

30.1 19 

RCA  102.39 

APO 

140.54 

V2 

34 . 902 

ZAC  128.21 

ETC 

190.00 

CLP 

-158.94 

DPA  -19.74 

RAP 

43.02 

ECC 

1 .2827 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

3591.5 

- 

35.02 

182.30 

2210.0 

- 

35.01 

75.64 

3591  .5 

- 

35.02 

102.30 

2210.0 

- 

35.01 

75.64 

3591 .5 

- 

35.02 

1 82 . 30 

2210.0 

- 

35.01 

75.64 

ORBIT  DETERMINATION  ACCURACY 

ST  2265.7 

SR 

545.9 

SS 

74  7.0 

CRT  .9705 

CRS 

-.9995 

CST 

-.9733 

LSA  2439.1 

MSA 

200.6 

SSA 

12.4 

ELI  2327.0 

EL2 

128.2 

alf 

13.20 

1836 


J PL  TM  33-99 


EARTH-VKINUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  20  1969  FLIGHT  TIME  158.00  ARRIVAL  CATE  JUL  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  461 .576 

RL  147.93  LAL  .00  La  151.19  Vl  27.091  GAl  -2.12  A7L  85.58  HCA  222.91  SHA  125.17  ECC  .18549  INC  4.4208  VI  30 . 1 3 9 

RP  108.54  LAP  -3.01  LOP  U.0I  VP  37.217  GAP  7.51  A7P  93.24  TAL  189.37  TAP  52.28  RCA  101.95  APO  148.38  V2  34.914 

RC  152.312  Gl  31.44  GP  -29.82  7AL  110.10  7AP  144.57  ETS  309.29  7 AC  126.37  ETE  203.99  7AC  130.36  ETC  189.58  CLP-I59. 92 

planetocentric  CCNIC 

C3  16.003  VHL  4.000  CLA  43.23  RAL  21.60  RAO  6567.6  VEL  11.721  PTH  2.07  VHP  6.226  DPA  -16.92  RAP  43.91  ECC  1.2634 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.86 

1 7 6 42 

4162.45 

-30.93 

187.48 

252.00 

58.16 

18  16  5 

3562.4 

-34.09 

179.61 

124.14 

0 29  30 

2806.54 

-30.92 

83.12 

251.99 

50.14 

1 16  17 

2206 . 5 . 

-34 .08 

75.25 

55.86 

17  6 42 

4162.45 

-30.93 

187.40 

252.00 

58.16 

18  16  5 

3562.4 

-34.89 

179.61 

124.14 

0 29  30 

2806.54 

-30.92 

83.12 

251 .99 

50.14 

1 16  17 

2206 . 5 

-34.00 

75.25 

55.86 

17  6 42 

4162.45 

-30.93 

107.40 

252.00 

58.16 

18  16  5 

3562.4 

-34 .09 

179.61 

124.14 

0 29  30 

2806.54 

-30.92 

83.12 

251 .99 

58.14 

1 16  17 

2206.5 

-34 .08 

75.25 

DIFFERENTIAL  CORRECTIONS  MIO'COURSC  EXECUTION  ACCURACY  . ORBIT  DETERMINATION  ACCURACY 

TCE  1.5438  TRA  -.9580  TC3-4 .8056  0AU  1 .0320  SGT  4818.4  SGR  631.8  SG3  229.0  ST  2285.1  SR  533.8  55  727.5 

ROE  .3725  RRA  -.0248  RC3  -.4185  FAU  .05266  RRT  .8406  RRF  .8880  RTF  .9294  CRT  .9748  CR5  -.9994  C$T  -.9723 

FDE  .9430  FRA  -.0318  FC3-2.8490  BSP  15298  SOB  4859.7  R23  .1900  R13  .9309  LSA  2449.1  MSA  193. 2 5SA  14.0 

0OE  1.5881  BRA  .9583  0C3  4.8237  F$P  -754  SGI  4847.8  SG2  340.2  THA  6.32  ELI  2343.7  El2  116.0  AlF  12.86 

LAUNCH  OATE  FEB  20  1969  FLIGHT  TIME  160.00  ARRIVAL  OATE  JUL  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  467.4J0 

RL  147.93  LAL  .00  La  151.19  VL  27.044  GAL  -1.78  A7L  85.95  HCA  226.09  SMA  124.87  ECC  .18723  INC  4.0499  VI  30.119 

RP  108.50  LAP  -2.92  LOP  17.20  VP  37.194  GAP  7.75  A7P  92.81  TAL  187.76  TAP  53.85  RCA  101.49  APO  M8.24  V2  34.926 

RC  154.516  GL  29.47  GP  -27.81  7AL  100.23  ZAP  146.70  ETS  309.58  7AE  127.05  ETE  202.56  7AC  1 32 . 50  ETC  189.11  ClP-160.90 

planetocentric  conic 

C3  15.055  VHL  3.880  OLA  42.43  RAL  25.61  RAO  6567.6  VEL  11.681  PTH  2.05  VHP  6.263  DPA  -14.33  RAP  44.98  ECC  1 .2478 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.98 

17  27  17 

4136.26 

-30.90 

105.13 

254.71 

59.35 

18  36  13 

3536.3 

-34.71 

177.10 

123.02 

0 40  54 

2805.16 

-30.89 

82.97 

254.70 

59.34 

1 27  39 

2205.2 

-34.70 

75.02 

56.98 

17  27  17 

4136.26 

-30.90 

185.13 

254.71 

59.35 

18  36  13 

3536.3 

-34.71 

177.38 

123.02 

0 40  54 

2805.16 

-30.89 

82.97 

254.70 

59.34 

1 27  39 

2205.2 

-34.70 

75.02 

56.98 

17  27  17 

4136.26 

-30.90 

105.13 

254.71 

59.35 

18  36  13 

3536.3 

-34.71 

177.10 

123.02 

0 40  54 

2805.16 

-30.09 

82.97 

254.70 

59.34 

1 27  39 

2205.2 

-34.70 

75.02 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 


TOE 

1.5191  TRA 

-.8066 

TC3- 5. 220 5 

BAU 

1 .0538 

SGT  4903.9 

SGR 

611.1 

SG3  228.1 

ST 

2298 . 1 

SR 

524.5 

SS 

705.2 

ROE 

.3551  RRA 

-.0104 

RC3  -.4035 

FAU 

.05140 

RRT  .0270 

RRF 

.8664 

RTF  .9277 

CRT 

.9794 

CR5 

-.9986 

CST 

-.971 1 

FOE 

.8810  FRA 

.0621 

FC3-2.9556 

BSP 

15587 

5GB  4941 .0 

R23 

.1698 

RJ  3 .9290 

LSA 

2453.4 

MSA 

185.0 

SSA 

15.6 

BOC 

1.5601  BRA 

.8067 

BC3  5.2361 

FSP 

-751 

SCI  4930.0 

SG2 

341  .0 

THA  5.91 

Eli 

2354.9 

EL2 

103.5 

ALF 

12.62 

LAUNCH 

OATE  FEB  - 

20  1969 

FLIGHT 

TIME 

162.00 

ARRIVAL 

DATE 

AUG 

1 1969 

HELIOCENTRIC  CONIC 

DISTANCE  473.232 

RL 

147.93  LAL 

.00 

La  151  .19 

VL 

26.998 

GAL 

-1.43  AZL 

86.28  HCA 

229.27  SMA 

124.57 

ECC 

.10915 

INC 

3.7164 

Vl 

30 . 11 9 

RP 

100.47  LAP 

-2.82 

LOP  20.39 

VP 

37.172 

GAP 

8.00  A7P 

92.43  TAL 

186.14  TAP 

55.41 

RCA 

101 .01 

APO 

148.13 

VZ 

34 .938 

RC 

156.704  GL 

27.56 

GP  -26.04 

7AL 

106.09 

ZAP 

140,64  ETS 

309.76  7AE 

127.61  ETE 

201.26 

ZAC 

134.65 

ETC 

180.67 

CLP- 

-161  .87 

planetocentric  conic 

C3  14.294  VHL  3.781  OLA  41.68  RAL  29.72  RAO  6567.6  VEL  11.648  PTH  2.04  VHP  6.322  OPA  -11.95  RAP  46.19  ECC  1 .2352 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.04 

17  48  11 

4112.49 

-30.80 

102.99 

257.70 

60.41 

10  56  44 

3512.5 

-34.40 

174 .96 

121 .96 

0 52  51 

2005.85 

-30.79 

82.96 

257.69 

60.40 

1 39  37 

2205.9 

-34.47 

74  .94 

58.04 

17  40  11 

4112.49 

-30.00 

182.99 

257.70 

60.41 

10  56  44 

3512.5 

-34.40 

174 .96 

121 .96 

0 52  51 

2005.85 

-30.79 

62.96 

257.69 

60,40 

1 39  37 

2205.9 

-34.47 

74 .94 

58.04 

17  40  11 

4112.49 

-30.80 

182.99 

257.70 

60.41 

10  56  44 

3512.5 

-34.40 

174 .96 

121 .96 

0 52  51 

2805.85 

-30.79 

62.96 

257.69 

60.40 

1 39  37 

2205.9 

- 34_f  4 7 

74 .94 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

I .4938 

TRA  - 

.6493 

TC3-5 .61 30 

BAU 

1 .0752 

SGT 

4987.4  SGR 

594.8 

SG3 

226.2 

ST 

2301 .6  SR 

517.3 

SS 

679.9 

ROE 

.3413 

RRA 

.0025 

RC3  -.3882 

FAU 

.04990 

RRT 

.8125  RRF 

.8435 

RTF 

.9267 

CRT 

.9839  CRS  - 

-.9967 

<;*T 

-.9697 

FOE 

.8178 

FRA 

. 1518 

FC3-3.0225 

BSP 

15888 

SGB 

5022.7  R23 

.1493 

R13 

.9277 

LSA 

2448.5  MSA 

178.3 

SSA 

17.4 

BOE 

1 .5323 

BRA 

.6493 

0C3  5.6264 

FSP 

-747 

SGI 

5010.8  SG2 

345.1 

THA 

5.56 

ELI 

2357.3  EL2 

90.3 

ALF 

12.49 

LAUNCH 

DATE  FEB  20 

1969 

FLIGHT  TIME 

164.00 

< 

;*» 

r 

DATE 

AUG 

3 1969 

HELIOCENTRIC  CONIC  OJSTANCE  479.040 

RL  147.93  LAL  .00  La  151.19  VL  26.951  GAL  -1.07  A7L  86.59  HCA  232.45  SMA  124.28  ECC  .19123  INC  3.4131  Vl  30 . 1 1 9 

RP  108.43  LAP  -2.71  LOP  23.58  VP  37.150  GAP  8.26  A7P  92.08  TAL  184.52  TAP  56.96  RCA  100.51  APO  140.04  V2  34.951 

RC  158.875  GL  25.69  GP  -24.46  7AL  103.69  7AP  150.42  ETS  309. 80  7A C 128.07  ETE  200.08  7AC  136.80  ETC  188.24  ClP-162.83 

PLANETOCENTRIC  CONIC 


C3  13.694 

VHL 

3.701 

OLA  40.95 

RAL  33.95 

RAO  6567. 

5 VEL  11.622 

PTH  2.04 

VHP  6. 

397 

OPA  -9.76 

RAP 

47.54 

ECC 

1 .2254 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

59.00 

Id 

9 35 

4090.57 

-30.63 

180.97 

260.96 

61.36 

19  17 

46 

3490.6 

- 

34.10 

17  2.90 

120.92 

1 

5 13 

2808.94 

-30.61 

83.12 

260.95 

61.35 

1 52 

2 

2208.9 

- 

34.17 

75.05 

59.08 

18 

9 35 

4090.57 

-30.63 

180.97 

260.96 

61.36 

19  17 

46 

3490.6 

- 

34.10 

172.90 

120.92 

1 

5 13 

2808.94 

-30.61 

83.12 

260.95 

61.35 

1 52 

2 

2208.9 

- 

34.17 

75.05 

59.08 

18 

9 35 

4090.57 

-30.63 

180.97 

260.96 

61.36 

19  17 

46 

3490.6 

- 

34.10 

172.90 

120.92 

1 

5 13 

2808.94 

-30.61 

83.12 

260.95 

61,35 

1 52 

2 

2208.9 

- 

34.17 

75.05 

differential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .4664 

TRA 

-.4847 

TC3-5 .9691 

BAU  1.0949 

SGT 

5065.5  SGR 

581.8  SG3 

223.2 

ST  2293.7 

SR 

512.0 

SS 

652.0 

ROE  .3306 

RRA 

.0146 

RC3  -.3715 

FAU  .04814 

RRT 

.7964  RRF 

.8196  RTF 

.9259 

CRT  .9882 

CRS 

-.9934 

CST 

-.9670 

FOE  .7547 

FRA 

.2378 

FC3-3.0432 

BSP  16162 

SGB 

5098.8  R23 

.1300  R13 

.9268 

LSA  2432.0 

MSA 

171  .2 

SSA 

19.4 

BOE  1.5032 

BRA 

.4849 

BC3  5.9806 

FSP  -737 

SCI 

5096.7  SG2 

350.4  THA 

5.25 

ELI  2340.9 

EL2 

76.6 

ALF 

12.45 

1837 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  OATE  FEB  20  1 969  FLIGHT  TIME  166.00  ARRIVAL  OATE  AUG  5 1969 


HELIOCENTRIC  CONIC  OISTANCE  484.836 


RL  147.93 

LAL 

.00 

La  151.19 

VL  26.905 

GAL  -.69 

ATl  86.87 

HCA  235.63 

SWA 

123.99 

ECC  .19351 

INC 

3.1345 

Vl 

30.119 

RP  100.39 

LAP 

-2.59 

LOP  26.78 

VP  37.128 

GAP  8.52 

ATP  91.77 

TAL  102.00 

TAP 

50.51 

RCA  99.99 

APO 

147.90 

V2 

34 .964 

RC  161.027 

CL 

23.85 

GP  -23.05 

TAL  101.07 

TAP  152.07 

ETS  309.72 

TAE  120.45 

ETE 

199.01 

TAC  130.97 

ETC 

187.04 

CLP 

-163.78 

PLANETOCENTRIC  CONIC 

C3  J3.240 

VHL 

3.639 

OLA  40.23 

RAL  38.29 

RAD  6567.5 

VEL  11.603 

PTH  2.03 

VHP 

6. 

409 

OPA  -7.73 

RAP 

49.00 

ECC 

1 .2179 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

60.14 

10 

31  38 

4069.97 

-30.36 

179.05 

264.40 

62.23 

19 

39 

20 

3470.0 

- 

33.81 

170.95 

119.06 

1 

17  47 

2814.85 

-30.35 

83.46 

264.47 

62.22 

2 

4 

41 

2214.0 

- 

33.00 

75.35 

60.14 

10 

31  38 

4069.97 

-30.36 

179.05 

264.48 

62.23 

19 

39 

28 

34  70.0 

- 

33.81 

170.95 

119.86 

1 

17  47 

2014.85 

-30.35 

83.46 

264.47 

62.22 

2 

4 

41 

2214.8 

- 

33.00 

75.35 

60.14 

10 

31  38 

4069.97 

-30.36 

179.05 

264.40 

62.23 

19 

39 

28 

34  70.0 

- 

33.01 

170.95 

119.06 

1 

17  47 

2014.85 

-30.35 

83.46 

264,47 

62.22 

2 

4 

41 

2214.6 

- 

33.00 

75.35 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4366 

TRA 

-.3099 

TC3-6.2768 

BAU  1.1120 

SGT  5137.2  SGR 

572.2  SG3  i 

?19.6 

ST  2274,4 

SR 

508.1 

SS 

622.7 

ROE  .3225 

RRA 

.0266 

RC3  -.3543 

FAU  .04619 

RRT  , 

.7796  RRF 

.7956  RTF 

.9255 

CRT  .9922 

CRS 

-.9881 

CST 

-.9653 

FOE  .6927 

FRA 

.3213 

FC3-3.0204 

BSP  16357 

SGB  5168.9  R23 

.1127  RJ  3 

.9262 

LSA  2406.5 

MSA 

164.9 

SSA 

21  .4 

BOE  1.4724 

BRA 

.3110 

BC3  6.2868 

FSP  -720 

SGI  5156.6  SG2 

357.0  THA 

•4.99 

ELI  2329.7 

EL2 

62.0 

ALF 

12.51 

LAUNCH  DATE  FEB  20  1969  FLIGHT  TI*€  168 *00  ARRIVAL  OATE  AUG  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  490.616 

RL  147.93  LAL  .00  LOL  151.19  Vl  26.85$  GAl  -.30  ATL  81  At  HCA  230,02  SWA  123.70  ECC  .19590  INC  2.8762  VI  30. 119 

RP  100.35  LAP  -2.46  LOP  29.97  VP  37 7l 07  GAP  8.79  ATP  91 .49  TAL  161 .23  TAP  60.05  RCA  99.46  APO  147.94  V2  34.977 

RC  163.161  CL  22.02  GP  -21.80  TAL  90.24  2AP  153.59  £TS  309.51  TAE  128.77  ET E 190.05  TAC  141.15  ETC  107.45  CLP-164.7? 


PLANE T0CENTR1C  CONIC 


C3  12.919 

VHL 

3,594 

CD 

_j 

o 

RAL  42.72  RAO  6567. 

5 VEL  11.509  PTH  2.03 

VHP 

6. 

593 

OPA  -5.05 

RAP  50.56 

ECC 

1 .2126 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .26 

10 

54  27 

4050.13 

-30.01 

177.16 

260.22 

63.04 

20 

1 

57 

3450.1 

-33.36 

169.04 

110.74 

1 

30  10 

2024.11 

-29.99 

04.03 

260.22 

63.03 

2 

17 

22 

2224 . l 

-33.35 

75.91 

61.26 

10 

54  27 

4050.13 

-30.01 

177.16 

268.22 

63.04 

20 

1 

57 

34  50.1 

-33.36 

169.04 

118.74 

1 

30  10 

2624.11 

-29.99 

04.03 

260.22 

63.03 

2 

17 

22 

2224 . 1 

-33.35 

75.91 

61  .26 

10 

54  27 

4050.13 

-30. OJ 

177.16 

260.22 

63.04 

20 

1 

57 

34  50.1 

-33.36 

169.04 

118.74 

I 

30  10 

2024 . 1 1 

-29.99 

04.03 

260.22 

63.03 

2 

17  ?2 

2224 . 1 

-33.35 

75.91 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.3975 

TRA 

-.1319 

TC3-6.5435 

BAU  1.1317 

SGT 

5211.9  SGR 

564.9  SG3 

215.7 

ST  2233.7 

SR  504.0 

SS 

500.1 

ROE  .3138 

RRA 

.0372 

RC3  -.3400 

FAU  .04434 

RRT 

.7643  RRF 

.7720  RTF 

.9266 

CRT  .9954 

CRS  -.9801 

CST 

-.9621 

FOE  .6279 

FRA 

.3953 

FC3-2.9715 

BSP  16647 

SGB 

5242.4  R23 

.0936  R13 

.9272 

LSA  2350.7 

MSA  150.7 

SSA 

23.5 

BOE  1.4320 

BRA 

.1370 

BC3  6.5523 

FSP  -71J 

SGI 

5229.8  SG2 

363.0  THA 

4.76 

ELI  2289.4 

EL2  47.0 

ALF 

12.67 

LAUNCH  DATE  I 

FEB 

20  1969 

FLIGHT  TIME 

170.00 

ARRIVAL  DATE 

AUG 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  496.379 

RL  147.93  LAL  .00  LOL  15 1.19  VL  26.812  GAL  .10  ATL  87.37  HCA  242.01  SMA  123.4?  ECC  .19867  INC  2.6345  Vl  30.119 

RP  108.31  LAP  -2.33  LOP  33.17  VP  37.086  GAP  9.07  ATP  91.24  TAL  179.58  TAP  61.59  RCA  98.90  APO  147.93  V2  34 .990 

RC  165.276  GL  20.21  GP  -20.67  TAL  95.24  ZAP  155.01  ETS  309.15  TAE  129.04  ET£  197. 10  7AC  143.34  ETC  107.06  ClP-165.64 

planetocentric  CCWIC 

C3  12.728  VHL  3.568  OLA  38.68  RAL  47.22  RAO  6567.5  VEL  11.581  PTH  2.03  VHP  6.710  OPA  -4.10  RAP  52.21  ECC  1.209 5 


LNCH  ATMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.47 

19  10 

9 

4030.49 

-29.54 

175.25 

272.18 

63.00 

20  25  19 

34  30.5 

-32-00 

167.13 

117.53 

1 42 

30 

2837.34 

-29.53 

84.87 

272.17 

63.79 

2 29  48 

2237.3 

-32.79 

76.74 

62.4  7 

19  10 

9 

4030.49 

-29.54 

175.25 

272.10 

63.00 

20  25  19 

34  50.5 

-32.80 

167.13 

117.53 

1 42 

30 

2837.34 

-29.53 

04.07 

272.17 

63.79 

2 29  40 

2237.3 

-32.79 

76.74 

62.47 

19  IS 

9 

4030,49 

-29.54 

175.25 

272.10 

63.80 

20  25  19 

34  30.5 

-32.80 

167.13 

117.53 

1 42 

30 

2837.34 

-29.53 

84.07 

272.17 

63.79 

2 29  40 

2237.5 

-32.79 

76.74 

DIFFERENTIAL  CORRECTIONS  WIO-COURSE' EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3566  TRA  .0619  TC3-6.7231  BAU  1.1453  SGT  5270. 2 SGR  559.8  SG3  210.3  ST  2103.8  SR  502.3  SS  558.1 

ROE  .3122  RRA  .0496  RC3  -.3106  FAU  .04192  RRT  .7442  RRF  .7489  RTF  .9258  CRT  .9977  CRS  -.9682  CST  -.9579 

FOE  .5698  FRA  .4736  FC3-2. 8512  BSP  16790  SGB  5299.9  R23  .0846  R1 3 .9263  LSA  2303.0  MSA  156.1  SSA  25.6 

BOE  1.3921  BRA  .0793  BC3  6.7307  FSP  -693  SGI  5206.0  SG2  372.8  THA  4.54  ELI  2240.6  El2  33.3  AlF  12.93 

LAUNCH  GATE  FEB  20  1969  FLIGHT  TIME  172.00  ARRIVAL  DATE  AUG  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  502.125 

RL  U7.93  LAL  .00  La  151.19  VL  26.767  GAL  .52  All  87.59  HCA  245.20  SWA  123.14  ECC  .20158  INC  2.4066  Vl  30.119 

RP  100.26  LAP  -2.18  LOP  36.37  VP  37.066  GAP  9.36  ATP  91.01  TAL  177.92  TAP  63.12  RCA  98.31  APO  147.96  V2  35.003 

RC  167.370  GL  10.41  GP  -19.66  7Al  92.00  TAP  156.33  ETS  308.65  TAE  129.28  ET£  196.40  TAC  145.55  ETC  186.67  ClP-166.55 

PLANETOCENTRIC  CONIC 

C3  12.664  VHL  3.559  DLA  37.83  RAL  51.77  RAD  6567.5  VEL  11.570  PTH  2.02  VHP  6.839  DPA  -2.47  RAP  53.94  ECC  1.2004 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
63.00  19  42  50  4010.42  -20.97  173.28  276.31  64.53  20  49  41  3410.4  -32. U 165.16 

116.20  1 54  4 2855.27  -20.96  86.02  276.30  64.52  2 41  39  2255.3  -32.13  77.91 

63.00  19  42  50  4010.42  -20.97  173.28  276.31  64.53  20  49  41  3410.4  -32. M 165.16 

116.20  1 54  4 2855.27  -28.96  06.02  276.30  64.52  2 41  39  2255.3  -32.13  77.91 

63.80  19  42  50  4010.42  -28.97  173.28  276.31  64.53  20  49  4J  3410.4  -32. H 165.16 

116.20  1 54  4 2855.27  -28.96  06.02  276.30  64.52  2 41  39  2255.3  -32.13  77.91 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TICN  ACCURACY 

TOE  1.2934  TRA  .2574  TC3-6.8671  BAU  1.1630  SGT  5338.5  SGR  554.0  SG3  205.0  ST  2093.5  SR  496.4  SS  5J5.2 

ROE  .3074  RRA  .0610  RC3  -.3050  FAU  .04008  RRT  . 7292  RRF  .7266  RTF  .9270  CRT  .9984  CRS  -.9492  CST  -.9508 

FOE  .4996  FRA  .5423  FC3-2.740O  BSP  17J07  SGB  5367.3  R23  .0690  R13  .9274  LSA  2206.7  MSA  155.6  SSA  27.5 

BOE  1.3294  BRA  .2645  6C3  6.8739  FSP  -678  SGI  5353.9  SG2  370.6  THA  4.36  ELI  2151.3  El2  27.5  ALF  13.32 


1838 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968  69) 


LAUNCH  DATE  FEB  20  1969  FLIGHT  TIME  174.00  ARRIVAL  DATE  AUG  13  1969 

HELIOCENTRIC  CONIC  OISTANCE  507 .852 

RL  147.93  LAL  .00  LOt  151.19  VI  26.722  GAL  .96  A7L  87.81  HC A 248.40  SNA  122.86  ECC  .20475  INC  2.1900  VI  30.119 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.046  GAP  9.66  A7P  90.81  TAL  176.26  TAP  64.66  RCA  97.70  APO  148.01  V2  35.016 

RC  169.445  CL  16.63  GP  -18.75  7AL  88.81  7AP  157.56  ETS  308.00  7 AC  129.48  ETE  195.70  7AC  147.78  ETC  186.27  ClP-167.45 

planetocentric  CONIC 

C3  12.730  VHL  3.568  OLA  36.90  RAL  56.32  RAD  6567.5  VEL  11.581  PTH  2.03  VHP  6.979  DPA  -.95  RAP  55.74  ECC  1.2095 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 

65.28  20  8 36  3989.25  -28.27  171.18  280.58  65.23  21  15  5 3389.2  -31.36  163.09 

114.72  2 4 36  2878.66  -28.26  87.56  280.58  65.22  2 52  35  2278.7  -31.35  79.47 

65.28  20  8 36  3989.25  -28.27  171.18  280.58  65.23  2115  5 3389.2  -31.36  163.09 

114.72  2 436  2878.66  -28.26  87.56  280.58  65.22  25235  2278.7  -31.35  79.47 

65.28  20  8 36  3989.25  -28.27  171.18  280.58  65.23  21  15  5 3389.2  -31.36  163.09 

114.72  2 436  2878.66  -28.26  87.56  280.58  65.22  2 52  35  2278.7  -31.35  79.47 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  1.2296  TRA  .4685  TC3-6.9129  BAU  1.1775  SGT  5396.1  SGR  552.5  SG3  200.7  ST  2000.1  SR  492.7  SS  480.3 

RDE  .3056  RRA  .0735  RC3  -.2896  FAU  .03798  RRT  .7135  RRF  .7070  RTF  .9282  CRT  .9968  CRS  -.9229  CST  -.9432 

FOE  .4385  FRA  .6107  FC3-2.58?9  BSP  17260  SG0  5424.3  R23  .0589  R13  .9286  LSA  2108.9  MSA  159-2  SSA  28.8 

80E  1.2670  BRA  .4742  BC3  6.9190  FS P -66 0 SGI  5410.6  SG2  386.1  THA  '4.20  ELI  2059.5  EL2  38.5  ALF  13.80 

LAUNCH  DATE  FEB  20  1969  FLIGHT  TIME  176.00  ARRIVAL  DATE  AUG  15  1969 

HELIOCENTRIC  CONIC  OISTANCE  513.557 

RL  147.93  LAL  .00  LOL  151.19  VL  26.677  GAL  1.42  A7L  88.02  HCA  251 .60  SNA  122.59  ECC  .20617  INC  1 .9825  VI  30.119 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37.026  GAP  9.96  A7P  90.63  TAL  174.59  TAP  66.19  RCA  97.07  APO  148.11  V2  35.030 

RC  171.498  GL  14.87  GP  -17.93  7AL  85.45  7AP  158.71  ETS  307.19  7AE  129.66  ETE  195.06  7AC  150.02  ETC  185.86  ClP-168.33 

PLANETOCENTRIC  CONIC 

C3  12.930  VHL  3.596  OLA  35.90  RAL  60.84  RAO  6567.5  V£L  11.589  PTH  2.03  VHP  7.131  DPA  .47  RAP  57.62  ECC  1.2128 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.95 

20  35  35 

3966.05 

-27.46 

168.90 

284.97 

65.91 

21  41  41 

3366.1 

-30.47 

,160.84 

113.05 

2 13  40 

2908.54 

-27.45 

89.55 

284.96 

65.90 

3 2 9 

2308.5 

-30.46 

81  .49 

66.95 

20  35  35 

3966.05 

-27.46 

168.90 

284.97 

65.91 

21  41  41 

3366.1 

-30,47 

160.84 

113.05 

2 13  40 

2908.54 

-27.45 

89.55 

284.96 

65.90 

3 2 9 

2308.5 

-30.46 

81  .49 

66.95 

20  35  35 

3966.05 

-27.46 

168.90 

284.97 

65.91 

21  41  41 

3366.1 

-30.47 

160.84 

113.05 

2 13  40 

2908.54 

-27.45 

89.55 

284,96 

65.90 

3 2 9 

2308.5 

-30,46 

81  .49 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOE 

1 .1491 

TRA 

.6854 

TC3-6.8922 

BAU  1.1923 

SGT 

5453.2  SGR 

549.5 

SG3 

195.4 

ST 

1880.9 

SR 

486.8 

SS 

441  .9 

ROE 

.3038 

RRA 

.0859 

RC3  -.2748 

FAU  .03600 

RRT 

.6987  RRF 

.6876 

RTF 

.9300 

CRT 

.9914 

CRS 

-.8834 

CST 

-.9322 

FOE 

.3734 

FRA 

.6732 

FC3-2.41P7 

BSP 

17491 

SGB 

5480.8  R23 

.0482 

R13 

.9303 

LSA 

1965.2 

MSA 

166.3 

SSA 

29.3 

BOE 

1 .1885 

BRA 

.6907 

BC3  6.8976 

FSP 

-64  5 

SGI 

5466.8  SG2 

392.2 

THA 

4.05 

ELI 

1941 .9 

EL2 

61  .7 

ALF 

14.40 

LAUNCH  DATE  FES  20  1969  FLIGHT  TIME  178.00  ARRIVAL  DATE  AUG  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  519.238 

RL  147.93  LAL  .00  LOL  151.19  VL  26.632  CAL  1.89  A7L  88.22  HCA  254.80  SNA  122.32  ECC  .21188  INC  1.7825  VI  30.119 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.006  GAP  10.29  A7P  90.47  TAL  172.93  TAP  67.72  RCA  96. AO  APO  148.24  V2  35.043 

RC  173.532  GL  13.14  GP  -17.19  7AL  82.04  7AP  159.79  ETS  306.21  7AE  129.82  ETE  194.48  7AC  152.27  ETC  185.41  ClP-169.20 

planetocentric  conic 

C3  13.271  VHL  3.643  OLA  34.83  RAL  65.29  RAO  6567.5  VEL  11.604  PTH  2.03  VHP  7.294  OPA  1.80  RAP  59.55  ECC  1 .2184 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

68.82  21  3 58  3939.79  -26.54  166.36  289.43  66.57  22  9 38  3339.8  -29.47  158.35 

111.18  2 20  49  2946.07  -26.53  92.06  289.43  66.56  3 9 55  2346. 1 -29.46  84.05 

68.82  21  3 58  3939.79  -26.54  166.36  289.43  66.57  22  9 38  3339.8  -29.47  158.35 

111.18  220  49  2946.07  -26.53  92.06  289.43  66.56  3 9 55  2346.1  -29.46  84.05 

68.82  21  3 58  3939.79  -26.54  166.36  289.43,  66.57  22  9 38  3339.8  -29.47  158.35 

111.18  220  49  2946.07  -26.53  92.06  289.43  66.56  3 9 55  2346.1  -29.46  84.05 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

1 .0579 

TRA 

.9144 

TC3-6.7892 

BAU 

1.2055 

SGT 

5505.1 

SGR 

546.7 

SG3 

189.8 

ST 

1751 .2 

SR 

480.1 

SS 

407.5 

RDE 

.3031 

RRA 

.0992 

RC3  -.2586 

FAU 

.03398 

RRT 

.6840 

RRF 

.6697 

RTF 

.9315 

CRT 

.9800 

CRS 

-.8268 

CST 

-.9185 

FOE 

.3099 

FRA 

.7344 

FC3-2.2169 

BSP 

17694 

see 

5532.2 

R23 

.0400 

R13 

.9317 

LSA 

1851 .6 

MSA 

184.6 

SSA 

28.9 

BOE 

1.1005 

BRA 

.9197 

BC3  6.7941 

FSP 

-629 

SGI 

5517.9 

5G2 

397.9 

THA 

3.91 

ELI 

1813.5 

El2 

92.3 

ALF 

15.06 

LAUNCH  OATE  FEB  20  1969  FLIGHT  TIME  180.00  ARRIVAL  DATE  AUG  19  1969 


HELIOCENTRIC  CONIC  OISTANCE  524.893 


RL  147.93 

LAL 

.00 

La  151.19 

VL  26.588 

GAL  2.39 

A7L  88.41 

HCA  258.00 

SMA  122.05 

ECC  .21590 

INC 

1 .5884 

VI 

30.119 

RP  108.10 

LAP 

-1.55 

LOP  49.18 

VP  36.987 

GAP  10.62 

ATP  90.33 

TAL  171.26 

TAP  69.26 

RCA  95 . 70 

APO 

148.41 

V2 

35.056 

RC  175.544 

GL 

11  .45 

GP  -16.51 

ZAL  78.60 

ZAP  160.80 

ETS  305.04 

ZAE  129.96 

ETE  193.96 

ZAC  154.54 

ETC 

184,91 

CLP 

-170.06 

PLANETOCENTRIC  CONIC 

C3  13.765 

VHL 

3.710  OLA  33.68 

RAL  69.64 

RAD  6567.5 

VEL  11.625 

PTH  2.04 

VHP  7. 

470 

DPA  3.04 

RAP 

61  .54 

ECC 

1 .2265 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ.  TIME 

PO  CST  TIM 

INj 

1 Z LAT 

INJ 

2 LONG 

70.95 

21 

34  0 

3909.10 

-25.51 

163.47 

293.95 

67.21 

22  39 

9 

3309 . 1 

•28.36 

155.51 

109.05 

2 

25  28 

2992.67 

-25.49 

95.22 

293.94 

67.20 

3 15 

21 

2392.7 

■28.35 

87. 25 

70.95 

21 

34  0 

3909.10 

-25.51 

163.47 

293.95 

67.21 

22  39 

9 

3309.1 

28.36 

155.51 

109.05 

2 

25  28 

2992.67 

-25.49 

95.22 

293.94 

67.20 

3 15 

21 

2392.7 

•28.35 

87.25 

110.00 

3 

15  28 

2639.77 

-29.15 

84.88 

295.50 

71.30 

4 2 

48 

2239.8 

31  .4  2 

76.41 

110.00 

1 

47  7 

3109.98 

-21.96 

102.55 

292.15 

63.12 

2 38 

57 

2510.0 

25.38 

95.07 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9591 

TRA 

1.1579 

TC3-6.5997 

BAU  1.2153 

SGT  5549.2  SGR 

544.3  SG3 

184.2 

ST  1622.0 

SR 

473.2 

SS 

380.3 

ROE  .3036 

RRA 

.1135 

RC3  -.2412 

FAU  .03190 

RRT 

.6700  RRF 

.6538  RTF 

.9328 

CRT  .9590 

CRS 

-.7509 

CST 

-.9041 

FOE  .2502 

FRA 

.7951 

FC3-2.006J 

BSP  17804 

SG6  5575.6  R23 

.0343  R13 

.9330 

LSA  1719.0 

MSA 

208.6 

SSA 

27.7 

BOE  1.0060 

BRA 

1 .1634 

BC3  6.6041 

FSP  -609 

SGI  5561.2  SG2 

403.2  THA 

3.78 

ELI  1684.6 

ElZ 

129.1 

ALF 

15.7? 

1839 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  DATE  FEB  20  19 69 


flight  tine  102.00 


ARRIVAL  CATE  AUG  21  1969 


HELIOCENTRIC  CONIC 
RL  147.93  LAt  .00  LOL 
RP  108.06  LAP  -1.38  LOP 
RC  177.535  GL  9.81  GP 
PLANE TOCENTRIC  CONIC 


DISTANCE  530.518 

151.19  VL  26.544  GAL  2.91  A7L  88.60  HCA  261 .21  SMA  121.79  ECC  .22026  INC  1.3987  VI  30.119 

52,39  VP  36.968  GAP  10.98  A/P  90.21  TAL  169.60  TAP  70.81  RCA  94.97  APO  148.62  V2  35 .069 

-15.90  /Al  75.19  ZAP  161.75  ET3^503.69  ZAC  130.09  ETE  193.49  ZAC  156.81  ETC  184.35  ClP-170.92 


C3  14.424 

VHL  3 . 798 

OLA  32.48 

RAL  73.85 

RAD  6567.6 

VEL  11.654 

PTH  2.05 

VHP  7.658 

OPA  4.20 

RAP  63.59 

ECC  1 .2374 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.38 

22  6 16 

3871  .71 

-24.38 

160.08 

298.48 

67.84 

23  10  47 

3271  .7 

-27.17 

1 52 . 1 7 

106.62 

2 26  49 

3050.65 

-24.37 

99.17 

298.48 

67.83 

3 17  40 

2450.6 

-27.16 

91  .26 

73.38 

22  6 16 

3871 .71 

-24.38 

160.08 

298.48 

67.84 

23  10  47 

3271  .7 

-27.17 

152.17 

106.62 

2 26  49 

3050.65 

-24.37 

99.17 

298.48 

67.83 

3 17  40 

2450.6 

-27.16 

91  .26 

110.00 

4 9 22 

2734.33 

-31 .22 

77.36 

301 .05 

75.31 

4 54  56 

2134.3 

-32.92 

68.55 

110.00 

1 26  50 

3236.03 

-17.89 

110.07 

295.10 

60.37 

2 20  46 

2636.0 

-21 .69 

103.00 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.8453 

TRA  1.4087 

TC3-6.3557 

BAU 

1.2264 

SGT 

5592.8 

SGR 

540.9 

SG3 

178.5 

ST 

1489.4 

SR 

464.5 

SS 

357.4 

ROE 

.3045 

RRA 

.1280 

RC3  -.2251 

fau 

.03000 

RRT 

.6571 

RRF 

.6384 

RTF 

.9347 

CRT 

.9228 

CRS 

-.6488 

CST 

-.8892 

FOE 

.1894 

FRA 

.8511 

FC3-1 .8004 

BSP 

18003 

see 

5618.9 

R23 

.0277 

R13 

.9349 

LSA 

1582.2 

MSA 

240,3 

S5A 

26.1 

BOE 

.8984 

BRA  j .4145 

0C3  6.3597 

FSP 

-595 

SCI 

5604.1 

502 

406.9 

THA 

3.66 

ELI 

•1550.6 

EL2 

17 1 .9 

alf 

16.26 

LAUNCH  DATE  FEB  20  1969 


FLIGHT  TIME  184.00 


ARRIVAL  DATE  AUG  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  536.110 


RL  147.93 

LAL 

.00 

LOL  151.19 

VL  26.501 

GAL  3.45 

AZL  88.79  HCA 

264.42 

5MA 

121,54 

ECC  .22499 

INC  3 .2121 

VI 

30.1 19 

RP  108.02 

LAP 

-1.21 

LOP  55.60 

VP  36.950 

GAP  11.35 

AZP  90.12 

tal 

167.94 

TAP 

72.36 

RCA  94 . 1 9 

APO  148.88 

V2 

35,083 

RC  179.506 

CL 

8.23 

GP  -15.34 

ZAL  71 .81 

ZAP  162.64 

ETS  302.12  ZAE 

130.21 

ETE 

193.06 

ZAC  15 9.10 

ETC  183.69 

CLP 

-171 .77 

planetocentric  CONIC 

C3  15.265 

VHL 

3.907 

DLA  31 .24 

RAL  77.90 

RAO  6567.6 

VEl  11.690 

PTH 

2.06 

VHP 

7.860 

DPA  5.28 

RAP  65.68 

ECC 

1 .2517 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.22 

22 

41  46 

3823.85 

-23.18 

155.92 

303.02 

68.45 

23 

45  30 

3223.8 

-25.90 

148.06 

103.78 

2 

23  39 

3123.79 

-23.17 

104.20 

303.01 

68.43 

3 

15  42 

2523.8 

-25.89 

96.35 

76.22 

22 

41  46 

3823.85 

-23.18 

155.92 

303.02 

68.45 

23 

45  30 

3223.8 

-25.90 

148.06 

103.78 

2 

23  39 

3123.79 

-23.17 

104.20 

303.01 

68.43 

3 

15  42 

2523.8 

-25.89 

96.35 

110.00 

4 

50  53 

2665.59 

-32.29 

72.30 

306.11 

78.13 

5 

35  19 

2065.6 

-33.59 

63.30 

110.00 

1 

17  38 

3330.04 

-14.64 

115.42 

298.55 

58.76 

2 

13  8 

2730.0 

-18.67 

108.62 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7224 

TRA 

1 .6732 

TC3-6.0507 

BAU 

1.2355 

SGT 

5631,4 

SCR 

537.2 

SG3 

172.9 

ST 

1372.5 

SR 

455.1 

SS 

343.7 

ROE 

.3062 

RRA 

.1433 

RC3  -.2082  FAU 

.02810 

RRT 

.6447 

RRF 

.6244 

RTF 

.9364 

CRT 

.8644 

CRS 

-.5259 

CST 

-.8798 

FOE 

.1315 

FRA 

.9067 

FC3-1 .5937 

BSP 

18169 

SG0 

5657.0  R23 

.0228 

R13 

.9365 

LSA 

1459.7 

MSA 

278.6 

SSA 

24,3 

BOE 

.784  7 

BRA 

J .6793 

6C3  6.0543 

FSP 

-579 

SGI 

5642.1 

5C2 

409.8 

THA 

3.54 

ELI 

1429.2 

EL2 

219-8 

alf 

16.39 

LAUNCH  DATE  FEB  20  1969 


FLIGHT  TIME  186.00 


ARRIVAL  DATE  AUG  25  1969 


HELIOCENTRIC  CONK 


OISTANCE  541.664 


RL  147.93 

LAL 

.00 

LOL  151  .19 

VL  26.458 

GAL  4.02 

AZL  88.97 

HCA  267.63 

SMA 

121 

.28 

ECC  .23011 

INC 

1 .0273 

VI 

3 0.119 

RP  107.98 

LAP 

-1  .03 

LOP  58.81 

VP  56.931 

GAP  11.74 

AZP  90.04 

tal  166.29 

TAP 

73.92 

RCA  93.38 

APO 

149.19 

V2 

35.095 

RC  181  .455 

GL 

6.73 

GP  -14.83 

ZAL  68.52 

7AP  163.47 

ETS  300.34 

ZAE  130.31 

ETE 

192.67 

ZAC  161 .39 

ETC 

182.89 

CLP 

-172.61 

planetocentric  conic 

c 3 16.307 

VHL 

4.038 

Ola  29.97 

RAL  81.77 

RAO  6567, 

,7 

VEL  11.734 

PTH  2.07 

VHP 

8. 

076 

DPA  6.29 

RAP 

67,81 

ECC 

1 .2684 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

79.75 

23 

23  3 

3756.82 

-21 .92 

150.37 

307.54 

69.04 

24 

25 

40 

3156.8 

24 ’.57 

142.57 

100.25 

2 

13  13 

3220.74 

-21.90 

110.93 

307.53 

69.02 

3 

6 

54 

2620.7 

24.56 

103.13 

79.75 

23 

23  3 

3756.82 

-21 .92 

150.37 

307.54 

69.04 

24 

25 

40 

3156.8 

•24.57 

142.57 

100.25 

2 

13  13 

3220.74 

-21 .90 

110.93 

307.53 

69.02 

3 

6 

54 

2620.7 

24.56 

103.13 

110.00 

5 

26  55 

2612.63 

-32.97 

68.31 

310.93 

80.40 

6 

10 

28 

2012. 6 

- 

33.94 

59.21 

no.  oo 

J 

12  27 

34J2.93 

-11 .67 

120.00 

302.17 

57.64 

2 

9 

20 

2812.9 

15.06 

113.40 

DIFFERENTIAL  CORRECTIONS 

MIO* 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  . 5905 

TRA 

1.9511 

TC3-5.6979 

BAU  1.2429 

SGT 

5664.8  SGR  532.6  SG3  167.4 

ST  1280.6 

SR 

445.0 

SS 

338.7 

ROE  . 3088 

RRA 

.1592 

RC3  -.1910 

FAU  .02624 

RRT 

,6330  RRF 

.6113  RTF 

.9381 

CRT  .7767 

CRS 

-.3895 

CST 

-.8804 

FOE  .0757 

FRA 

.9610 

FC3-1 .3929 

BSP  18327 

SOB 

5689.8  R23 

.0186  RJ3 

.9382 

LSA  1360.1 

MSA 

320.0 

SSA 

22.6 

BOE  .6663 

BRA 

1 ,9576 

0C3  5.7010 

FSP  -563 

SCI 

5674.9  SG2  411.6  THA 

3.42 

ELI  1328.5 

EL2 

270.2 

Alf 

15.77 

LAUNCH  DATE  FES  20  1969 


FLIGHT  TIME  I 68.00 


ARRIVAL  CATE  AUG  2 7 1969 


HELIOCENTRIC  COIIC 


OISTANCE  547.176 


RL  147.93 

LAL 

.00 

LOL  151.19 

VL  26.415 

GAL  4.62 

AZL  89.16  HCA  270.84 

SMA  12 1 

.04 

ECC  .23567 

INC  .8433 

VJ 

30.119 

RP  107.94 

LAP 

-.84 

LOP  62.03 

VP  36.913 

GAP  12.16 

AZP  09.99 

TAL  164.65 

TAP  75 

.49 

RCA  92.51 

APO  149.56 

vp 

35.108 

RC  183.384 

CL 

5.30 

GP  -14.37 

ZAL  65.31 

ZAP  164.24 

ETS  298.31 

ZAE  130.41 

ETE  192.31 

ZAC  163.68 

ETC  181 .88 

CLP 

-173.45 

planetocentric  conic 

C3  17.576 

VHL 

4,192 

DLA  28.68 

RAL  85.44 

RAO  6567.7 

VEL  11.708 

PTH  2.08 

VHP  8. 

308 

OPA  7.22 

RAP  69-98 

ECC 

1 .2893 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

85.22 

0 

24  58 

3634.82 

-20.61 

140.03 

312.03 

69.60 

1 25 

33 

3034.8 

-23.21 

133.09 

94.70 

1 

44  31 

3377.23 

-20.60 

121.96 

312.02 

69.59 

2 40 

49 

2777.2 

-23.20 

JI4.7? 

lpo.oo 

3 

37  22 

3014.28 

-26.31 

97.16 

313.99 

75.27 

4 27 

36 

2414.3 

-28.07 

88.00 

100.00 

J 

14  49 

3473.00 

-15.12 

126.53 

309.55 

63.90 

2 12 

42 

2873.0 

-18.50 

119.37 

no.oo 

5 

59  16 

2570.00 

-33.40 

65.06 

3lf.61 

82.28 

6 42 

6 

1970.0 

-34.11 

55.89 

110.00 

J 

9 24 

3490.04 

-8.82 

124.16 

305.89 

56 ,84 

2 7 

34 

2890.0 

-13.13 

117,71 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  .4538 

TRA 

2.2465 

TC3-5 ,3036 

BAU  1.2469 

SGT  5692.8  SGR  527.7  SG3  162.1 

ST  1226.7 

SR  434  .0 

SS 

342.4 

ROE  .3124 

RRA 

,1759  RC3  -.1730 

FAU  .02436 

RRT 

.6222  RRF 

.6000  RTF 

.9396 

CRT  .6594 

CRS  -.2571 

CST 

-.8941 

FOE  .0243 

FRA 

J .0161 

FC3-1 ,1998 

BSP  10385 

SGB  5717.2  R23 

.0157  R13  , 

.9397 

LSA  1297.0 

MSA  358.4 

SSA 

20.9 

0OE  .5509 

BRA 

2.2534 

BC3  5.3065 

FSP  -544 

SGI  5702.3  SG2  412.4  THA 

3.32 

ELI  1262.1 

El2  3J7.7 

alf 

14.06 

1840 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


launch  date:  feb  20  H69  flight  time  190.00  arrival  date  aug  29  19 69 

HELIOCENTRIC  CONIC  DISTANCE  552.630 

RL  147.93  LAL  .00  LOL  151.19  VL  26.373  CAL  5.25  A7L  89.34  HCA  274.06  SHA  120.79  ECC  .2 4171  INC  .6588  VI  30.1J9 

RP  J07.90  LAP  -.66  LOP  65.24  VP  36.894  GAP  12.60  A7P  89.95  TAl  163.02  TAP  77.08  RCA  91.59  APO  149.99  V2  35.120 

RC  185.291  Gl  3.96  GP  -13.94  7AL  62.23  7AP  164.95  ETS  296.04  7AE  130.49  ETE  191.98  7AC  165.98  ETC  180.57  CLP-174. 29 

planetocentric  CONIC 


C3  19.100 

VHL  4 

.370 

CLA  27.40 

RAL  80.91 

RAD  6567.8 

VEL  11.852 

PTH  2.10 

VHP 

8.558 

OPA  8.08 

RAP  72.18 

ECC  1.3143 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 21 

41 

3319.73 

-24.21 

119.01 

318.15 

74.85 

3 

17  1 

2719.7 

-26.06 

110.83 

90.00 

0 15 

28 

3731 .24 

-14.49 

145.21 

314.43 

65.40 

1 

J 7 39 

3131 .2 

-17.69 

138 .00 

100.00 

4 22 

3 

2931.75 

-27.60 

91.37 

319.06 

78.05 

5 

10  54 

2331 .7 

-28.97 

82.83 

100.00 

0 57 

48 

3594.45 

'11.36 

133.59 

312.85 

62.16 

1 

57  42 

2994.5 

-15.00 

126.69 

110.00 

6 28 

42 

2535.40 

-33.69 

62.40 

320.19 

83.83 

7 

10  57 

1935.4 

'34.18 

53.19 

110.00 

1 7 

38 

3563.57 

-6.07 

128.07 

309.66 

56.29 

2 

7 2 

2963.6 

-10.45 

121 .72 

DIFFERENTIAL  CORRECTIONS  MID'COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.3060 

TRA 

2.5531 

TC3-4.0963 

BAU 

1.2509 

SOT 

5717.6 

SGR 

521.3 

SG3 

156.8 

ST 

1206.9 

SR 

423.6 

SS 

351  .6 

ROE 

.3165 

RRA 

.1927 

RC3  -.1561 

FAU 

.02262 

RRT 

.6117 

RRF 

.5886 

RTF 

.9415 

CRT 

.5154 

CRS 

-.1297 

CST 

-.9149 

FOE 

-.0265 

FRA 

1.0688 

FC3-1 .0252 

BSP 

18529 

506 

574J.3 

R23 

.0123 

R13 

.9415 

USA 

1268.3 

MSA 

388.2 

SSA 

19.5 

BOE 

.4402 

BRA 

2.5603 

BC3  4.0988 

FSP 

-530 

SGI 

5726.5 

SG2 

411.7 

THA 

3.21 

ELI 

1228.4 

El2 

356.7 

alf 

11  .21 

LAUNCH  DATE  FIB  20  1969  FLIGHT  TIME  192.00  ARRIVAL  DATE  AUG  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  558.043 

RL  147.93  LAL  .00  LOL  151.19  VL  26 . 332  GAL  5.91  A7L  89.53  HCA  277.28  SMA  120.55  ECC  .24829  INC  .4728  VI  30 . 1 1 9 

RP  107.87  LAP  -.47  LOP  68.46  VP  36.876  GAP  13.07  ATP  89.94  TAL  161.41  TAP  78.69  RCA  90.62  APO  150.48  V2  35.132 

RC  187.175  CL  2.71  GP  -13.55  7AL  59.28  TAP  165.61  ETS  293.49  7AE  130.55  ETE  191.68  7AC  168.26  ETC  178.78  ClP-175.12 

PLANETOCENTRIC  CONIC 


C3  20.914 

VHL 

4.573 

OLA  26.14 

RAL  92.17 

RAO  6567.0  VEL  11.929 

PTH  2.12 

VHP 

8.827 

OPA 

8.88 

RAP 

74  .42 

ECC 

1.3442 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

8 53 

3227.41 

-25.71 

112.66 

323,25 

77.70 

4 

2 

41 

2627.4 

- 

27.15 

104.29 

90.00 

23 

50  21 

3866.75 

-10.51 

153.17 

317,64 

63.55 

24 

54 

47 

3266.7 

- 

13.98 

146.21 

100.00 

4 

58  8 

2875.22 

-28.34 

87.32 

323.83 

80.06 

5 

46 

3 

2275.2 

- 

29.42 

78.69 

100.00 

0 

47  43 

3694.17 

-0.13 

139.24 

316.38 

61 .14 

1 

49 

17 

3094  .2 

- 

11.92 

132.50 

110.00 

6 

55  38 

2507.58 

-33.87 

60.25 

324,67 

85.09 

7 

37 

25 

1907.6 

- 

34.10 

51  .02 

110.00 

1 

6 4 2 

3634.58 

-3.37 

131.80 

313.46 

55.96 

2 

7 

17 

3034.6 

-7.02 

125.53 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1513 

TRA 

2.8761 

TC3-4 .4777 

BAU  1.2526 

SGT 

5737.6  SGR 

514.0  SG3 

151 .8 

ST 

1225.2 

SR 

412.1 

SS 

365.6 

ROE  .3214 

RRA 

.2100 

RC3  -.1393 

FAU  .02092 

RRT 

.6017  RRF 

.5781  RTF 

.9434 

CRT 

.3617 

CRS 

-.0)91 

CST 

-.9376 

FOE  -.0745 

FRA 

1.1217 

FC3  -.8659  BSP  10655 

SGB 

5760.6  R23 

.0095  R13 

.9434 

LSA 

1281  .0 

MSA 

404.) 

SSA 

18.2 

BOE  .3552 

BRA 

2.8838 

0C3  4.4799 

FSP  -5J 5 

SGI 

5746.0  SG2 

410.0  THA 

3.10 

Eli 

1235.2 

EL2 

381 .1 

alf 

7.67 

LAUNCH  DATE  FEB  20  1 969  FLIGHT  TIME  194.00  ARRIVAL  CATE  SEP  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  563.383 

RL  147.93  LAL  .00  LOL  151.19  VL  26.291  GAL  6.61  A7L  89.72  HCA  280.50  SMA  120.32  ECC  .25545  INC  .2840  VI  30 . J 1 9 

RP  107.83  LAP  -.28  LOP  71.68  VP  36.858  GAP  13.57  A7P  09.95  TAL  159.82  TAP  80.31  RCA  89.58  APO  151.05  V2  35.1  44 

RC  189.037  CL  1.55  GP  -13.20  7AL  56.46  7AP  166.21  ETS  290.65  7AE  130.61  ETE  191.40  7AC  170.53  ETC  176.13  ClP-175.97 

PLANETOCENTRIC  CCNIC 


C3  23.061 

VHL 

4.802 

CLA  24.90 

RAL  95.22 

RAD  6567.9  VEL  12.010 

PTH  2.15 

VHP 

9. 

118 

OPA  9.61 

RAP 

76.68 

ECC  1 .3795 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

90.00 

3 

45  27 

3168.03 

-26.50 

JOB. 49  528.00 

79.64 

4 

30 

15 

2568.0 

- 

27.66 

100.02 

90.00 

23 

38  8 

3973.39 

-7.21 

159.27  321.13 

62.54 

24 

44 

22 

3373.4 

- 

10.83 

152.47 

100.00 

5 

29  16 

2833.32 

-28.79 

84.29  320.42 

81.59 

6 

16 

29 

2233.3 

- 

29.65 

75.60 

100.00 

0 

40  56 

3783.33 

-5.17 

144.20  320.02 

60.52 

1 

44 

0 

3183.3 

-9.06 

137.57 

110.00 

7 

20  21 

2485.77 

-33.99 

58.55  329.08 

86.08 

8 

1 

47 

1885.8 

- 

34.15 

49.31 

110.00 

1 

6 21 

3703.65 

-.73 

135.4]  317.26 

55.82 

2 

8 

4 

3103.7 

-5.21 

129.18 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.0097 

TRA 

3.2167 

TC3-4 .0577 

BAU  1.2516 

SGT  5752.6  SGR 

505.6  SG3 

146.9 

ST  1274 .0 

SR 

400.4 

SS  302.6 

ROE  .3270 

RRA 

.2274 

RC3  -.1231 

FAU  .01927 

RRT  .5919  RRF 

.5681  RTF 

.9455 

CRT  .2151 

CRS 

.0731 

CST  -.957j 

FOE  -.1201 

FRA 

1.1750 

FC3  -.7234 

BSP  10761 

SGB  5774.0  R23 

.0070  R13 

.9455 

LSA  1329.2 

MSA 

406.0 

SSA  17.1 

BOE  . 3272 

BRA 

3.2248 

BC3  4.0596 

FSP  -501 

SGI  5760.5  9G2 

407.0  THA 

2.99 

Eli  1278.0 

El2 

390.0 

ALF  4.26 

LAUNCH  DATE  FEB  20  1 969  FLIGHT  TIME  196.00  ARRIVAL  DATE  SEP  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  568.648 

RL  147.93  LAL  .00  LOL  151.19  VL  26.250  GAL  7.36  A7L  89.91  HCA  283.72  SMA  120.08  ECC  .26326  INC  .0898  VI  30.119 

RP  107.79  LAP  -.09  LOP  74.91  VP  36.840  GAP  14.11  A7P  89.98  TAL  158.25  TAP  81.97  RCA  88.47  APO  151.70  V2  35.155 

RC  190.875  CL  .47  GP  -12.87  TAL  53.80  TAP  166.74  ETS  287.51  7A£  130.65  ETE  191.13  7AC  172.77  ETC  171.86  ClP-!76.81 

PLANETOCENTRIC  CCNIC 


C3  25 . 592 

VHL 

5.059 

OLA  23.7J 

RAL  98.07 

RAO  6568.0  VEL  12.123 

PTH  2.17 

VHP 

9. 

,432 

OPA  10.27 

RAP 

70.96 

ECC 

1 .4212 

LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

> 2 LAT 

INJ 

2 LONG 

90.00 

4 

16  26 

3125.45 

-26.99 

105.47  332.56 

81.08 

5 

8 

31 

2525.4 

- 

27.94 

96.93 

90.00 

23 

29  53 

4067.08 

-4.24 

164.56  324.74 

61.98 

24 

37 

41 

3467.J 

-7.96 

157.05 

1 00.00 

5 

56  49 

2801.78 

- 29.08 

81.99  332.90 

82.77 

6 

43 

31 

2201  .8 

- 

29.70 

73.26 

1 00.00 

0 

36  7 

3865.98 

-2.39 

146.75  323.71 

60.19 

1 

40 

33 

3266  .0 

-6.34 

142.19 

110.00 

7 

43  3 

2469.40 

-34.05 

57.28  333.43 

06.83 

0 

24 

13 

1869.4 

- 

34.12 

40.04 

11 0.00 

1 

6 22 

377J  .12 

J .85 

138.92  321.07 

55.86 

2 

9 

13 

3171  .] 

-2.64 

132.72 

inferential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1730 

TRA 

3.5807 

TC3-3 .6391 

BAU  1.2456 

SGT  5763.1  SGR 

496.6  SG3 

142.3 

ST  1347.7 

SR 

300.9 

SS 

401  .2 

ROE  .3338 

RRA 

.2451 

RC3  -.1070 

FAU  .01759 

RRT  .5027  RRF 

.5594  RTF 

.9476 

CRT  .0900 

CRS 

.1441 

CST 

-.97J7 

FOE  -.1616 

FRA 

1.2307 

FC3  -.5951 

BSP  18758 

SGB  5704.4  R23 

.0056  R13 

.9476 

LSA  1403.5 

MSA 

390.0 

SSA 

16.1 

BOE  .3759 

BRA 

3.5891 

8C3  3.6407 

FSP  -403 

SGI  5770.4  SG2 

403.0  THA 

2.89 

ELI  1340.2 

El2 

307.1 

alf 

1 .62 

1841 


J PL  TM  33-9$ 


EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC 
RL  J47.93  LAL  .00  LOL  151 .19 

RP  107.76  LAP  .10  LOP  70.13 

RC  192.690  CL  - .52  CP  -12.57 

plane tocentric  conic 


FlIChT  TIME  190.00 


ARRIVAL  DATE  SEP  6 1969 


VL  26.210 
VP  36.822 
7AL  51.29 


DISTANCE  573.824 

CAL  8.15  A7L  90.11  HCA  206.94  SMA  119.86  ECC  .27100  INC  .1063  VI  30.119 

CAP  14.69  A7P  90.03  TAL  156.70  TAP  83.65  RCA  87.20  APO  152.43  V2  35.166 

7AP  167.22  ETS  284 .06  7AE  130.67  ETE  190.69  7AC  174.93  ETC  163.91  ClP-177.67 


C3  28.569 

vhl 

5.345 

OLA  22.55 

RAl  100.72 

RAO  6568.1  VEL  12.245 

PTH  2.20 

VHP  9. 

,773 

OPA  10.87 

RAP  81 .26 

ECC  1.4702 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

43  34 

3094.23 

-27.30 

103.24 

337.00 

82.16 

5 35 

0 

2494.2 

-28.10 

94.66 

90.00 

23 

23  55 

4152.97 

-1  .48 

169.36 

328.40 

61.72 

24  33 

8 

3553.0 

-5.25 

162.7! 

100.00 

6 

21  31 

2778.38 

-29.27 

80.28 

337.28 

83.65 

7 7 

50 

2178.4 

-29.84 

7!  .52 

100.00 

0 

32  35 

3944.05 

.26 

153.04 

327.44 

60.11 

1 38 

19 

3344,1 

-3.72 

146. 5J 

I 10.00 

8 

3 55 

2458.03 

-34.09 

56.39 

337.73 

07.36 

8 44 

53 

1858.0 

-34.08 

47.15 

110.00 

1 

6 40 

3837.17 

4.37 

U2.38 

324.88 

56.06 

2 tO 

37 

3237.2 

-.12 

136.17 

differential  corrections 

MIC- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3471 

TRA 

3.9607 

TC3-3.2419 

BAU  1.2387 

SGT 

5769.3  SGR 

485.9  SG3 

137.0 

ST  1432.3 

SR  376.8 

SS  4 20 . 5 

ROE  .3410 

RRA 

.2624 

RC3  -.0923 

FAU  ,01604 

RRT 

.5729  RRF 

.5500  RTF 

.9500 

CRT  -.0179 

CRS  .2053 

CST  -.9815 

FOE  -.2029 

FRA 

1 .2859 

FC3  -.4861 

BSP  18853 

SG0 

5709.7  R23 

.0039  R13 

.9500 

LSA  1490.8 

MSA  384 . 1 

SSA  15.2 

BOE  .4866 

BRA 

3.9694 

BC3  3.2433 

FSP  -469 

SGI 

5776.0  §G2 

397.0  THA 

2.7  8 

ELI  1432.3 

EL2  376.7 

ALF  179.71 

LAUNCH  DATE  FEB  20  1969 

^LIOCENTRIC  CCNIC 
RL  147.93  LAL  .00  La  151.19 

RP  107.73  UP  .29  LOP  01.36 

RC  194.400  CL  -1.43  CP  -12.30 

PLANE TOCENTRIC  CONIC 


FLIGHT  TIME  200.00 


ARRIVAL  CATE  SEP  8 1969 


VL  26.17] 
VP  36 .804 
7AL  40.94 


DISTANCE  570.097 

CAL  9.00  A7L  90.31  HCA  290.17  SMA  119.64  ECC  .20116  INC  .3126  Vi  30.119 

CAP  15.32  87P  90.11  TAL  155.19  TAP  05.36  RCA  86.00  APO  153.27  V2  35.177 

7AP  167.62  ETS  280.30  7AE  130.67  ETE  190.65  7AC  176.05  ETC  145.52  ClP-178.53 


C3  32,067 

VHL  5.663 

OLA  2J .46 

RAL  103.10 

RAO  6568.3 

VEL  12.307 

PTH  2.24 

VHP  10.144 

OPA  11.40 

RAP  83.56 

ECC  1.5277 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 7 43 

3071  .70 

-ii.w 

101.62 

341 ,34 

82.95 

5 50  55 

2471  .7 

-28.19 

93.02 

90.00 

23  19  25 

4233.45 

1 .12 

173.05 

332.10 

61.70 

24  29  50 

3633.4 

-2.67 

167. 22 

100.00 

6 43  50 

2761 .70 

-29.39 

79.06 

341.59 

04.20 

7 29  52 

2161 .0 

-29.87 

70. 29 

100.00 

0 29  55 

4018.60 

2.7  0 

1ST. 13 

331.17 

60.23 

1 36  53 

3418.6 

-1  .20 

150.61 

110.00 

8 23  5 

2451 .24 

-34.11 

55.87 

341.98 

07.67 

9 3 57 

1851 .2 

-34.06 

46.62 

110.00 

1 7 9 

3901 .91 

6.02 

145.79 

328.60 

56.42 

2 12  10 

3301 .9 

2.35 

139.54 

differential 

CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.5277 

TRA 

4 , 3637 

TC3-2.0631 

BAU 

1 .2279 

SGT 

5771,0  SGR 

474.1 

SG3 

133.5 

ST 

1523.1 

SR 

364  .6 

SS 

440.0 

ROE  .3490 

RRA 

.2793 

RC3  -.0704 

FAU 

.01453 

RRT 

.5629  RRF 

.5408 

RTF 

.9526 

CRT 

-.1055 

CRS 

.2544 

CST 

-.9079 

FOE  -.2422 

FRA 

1.3430 

FC3  -.3922 

BSP 

189^2 

see 

5790.5  R23 

.0025 

R13 

.9526 

LSA 

1584,7 

MSA 

367.6 

SSA 

14,4 

BOE  .6326 

BRA 

4.3727 

8C3  2.8642 

FSP 

-4  56 

SCI 

5777.2  SG2 

391 .4 

THA 

2.66 

ELI 

1523.7 

EL2 

362.5 

ALF 

170.4  7 

LAUNCH  CATE  1 

FEB  i 

20  1969 

flight  time 

202.00 

ARRIVAL 

CATE 

SEP 

10  1969 

heliocentric  CONIC 


OISTANCE  583.846 


RL  147,93 

LAL 

.00 

La  151.19 

VL  26.133 

CAL  9.91 

A7L  90.53 

HCA 

293.40 

SMA 

119.42 

ECC  .29143 

INC 

.5271 

VI 

30.119 

RP  107.70 

LAP 

.48 

LOP  04.58 

VP  36.706 

CAP  16.01 

A7P  90.21 

TAL 

153.72 

TAP 

87.12 

RCA  84,62 

APO 

154.22 

V2 

35.107 

RC  196.245 

CL 

-2.26 

CP  -12.04 

7AL  46.74 

7AP  167.94 

ETS  276.22 

7AE 

130.65 

ETE 

190.43 

7AC  177.01 

ETC 

98.80 

CLP 

-179.42 

PLANE TOCENTRIC  CONIC 

C3  36.180 

VHL 

6.015 

CLA  20.41 

RAL  105.46 

RAD  6568.4 

VEL  12.552 

PTH 

2.27 

VHP 

10.549 

OPA  11.88 

RAP 

85.08 

ECC 

1 .5954 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

29  23 

3056.25 

-27.62 

100.50 

345.60 

03.50 

6 

20  20 

2456.2 

- 

20.23 

91  .09 

90.00 

23 

15  55 

4309.80 

3.58 

170.11 

335.81 

61 .09 

24 

27  45 

3709.0 

-.21 

171  .48 

100.00 

7 

4 3 

2751 .01 

-29.46 

70.27 

345.82 

84.69 

7 

49  54 

2151  .0 

- 

29.88 

69.49 

100.00 

0 

27  53 

4090.26 

5.20 

161 .06 

334.91 

60.52 

1 

36  3 

3490.3 

1 .23 

154 ,54 

110.00 

0 

40  41 

2440.67 

-34.12 

55.66 

346.18 

87.79 

9 

21  30 

1840,7 

- 

34  .05 

46.42 

110.00 

1 

7 44 

3965.37 

9.19 

149.17 

532,47 

56.93 

2 

13  49 

3365.4 

4.77 

142.87 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7147  TRA  4.7921  TC3-2.5057 
RCE  .3577  RRA  .2956  RC3  -.0656 
FOE  -.2799  FRA  1 .4025  FC3  -.3121 
BOE  .7992  BRA  4.8012  BC3  2.5066 

LAUNCH  OATE  FEB  20  1969 

HELIOCENTRIC  CONIC 


BAU  1.2124 
FAU  .01304 
BSP  18992 
FSP  -443 


MID-COJRSe  EXECUTION  ACCURACV 
SGT  5768.2  SCR  461.1  SG3  129.4 


ORBIT  DETERMINATION  ACCURACY 


RRT  .5523  RRF 
SOB  5706.6  R23 
SCI  5773.8  SG2 


.5314  RTF 
.0015  R13 
384.0  THA 


.9555 

.9555 

2.54 


ST  1614.5  SR 
CRT  -.1759  CRS 
LSA  1679.0  MSA 
ELI  1615.7  EL2 


352.5  SS  459.4 
.2942  CST  -.9921 
350.3  5SA  13.7 
346.7  ALF  177.69 


flight  time  204. oo 


ARRIVAL  DATE  SEP  12  1969 


RL 

147.93 

LAL 

.DO 

La 

151  .19 

VL 

26.095 

RP 

107,67 

LAP 

.67 

LOP 

87.81 

VP 

36.768 

RC 

197.986 

GL 

-3.01 

CP 

-11.01 

7AL 

44.70 

PLANE TOCENTRIC  CONIC 

C3 

41 ,023 

VHL 

6.405 

DLA 

19.43 

RAL 

107.57 

CAL 

CAP 


DISTANCE  500.650 

10.88  A7L  90.75  HCA  296.63  SMA  119.21  ECC  .30274  InC  .7522  vi  30.119 

16.75  A7P  90.34  TAL  J52.30  TAP  00.93  RCA  83.12  APO  155.29  V2  35.196 


7AP  168.18  ETS  271.05  7AE  130.60  £T£  190.22  7AC  176.82  ETC  53.06  ClP  179.68 
RAO  6568.6  VEL  12.743  PTH  2.32  VHP  10.993  OPA  12.29  RAP  88.18  ECC  1.6751 


LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 40  56 

3046.75 

-27.69 

99.82 

349.77 

03.83 

6 39  43 

2446.8 

-28.26 

91  .20 

90.00 

23  13  10 

4382.77 

5.90 

182.21 

339.52 

62.26 

24  26  13 

3782.0 

2.M 

175.55 

100.00 

7 22  24 

2745.34 

-29.50 

77.85 

349.98 

04.91 

8 8 10 

2145.3 

-29.89 

69.07 

100.00 

0 26  19 

4159.41 

7,50 

164,92 

338.65 

60.98 

1 35  38 

3559.4 

3.57 

158.34 

no.oo 

6 56  49 

2449.95 

-34.12 

55.77 

350.33 

87.73 

9 37  39 

1850.0 

-34.05 

46.52 

110.00 

1 6 23 

4027.56 

11  .40 

152.53 

336.25 

57.58 

2 15  31 

3427.6 

7.12 

146.15 

DIFFERENTIAL  CORRECTIONS 
TDE  -.9054  TRA  5.2523  TC3-2.1677  BAU  1.1892 

ROE  .3676  RRA  .31 it  RC3  -.0535  FAU  .01152 

FOE  -.3149  FRA  1.4664  FC3  -.2431  BSP  18925 

BOE  .9772  BRA  5.2615  BC3  2.1684  FSP  -427 


MID-COURSE  EXECUTION  ACCURACV 
SGT  5761 .0  SCR 
RRT  .5413  RRF 
SC8  5778.3  R23 
SCI  5766.1  SC2 


ORBIT  DETERMINATION  ACCURACY 


447.1  SG3 

125.5 

ST 

1 702  .0 

SR 

340.5 

SS 

470.3 

.5222  RTF 

.9585 

CRT 

-.2309 

CRS 

.3246 

CST 

-.9948 

.0013  R13 

.9585 

LSA 

1769.2 

MSA 

333.4 

SSA 

13.0 

375.6  THA 

2.42 

ELI 

1703.9 

El2 

331  .0 

ALF 

1 77.25 

1842 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  CATE  9TK0  20  1969 


FLIGHT  TIME  206.00 


ARRIVAL  DATE  SEP  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  593.270 

RL  147.93  LAL  .00  LOL  151.19  VL  26.056  GAL  11.94  A7L  90.99  MCA  299.66  SNA  119.00 

RP  107.64  LAP  .86  LOP  91.05  VP  36.751  GAP  17.57  A7P  90.49  TAL  150.93  TAP  90.79 

RC  199.701  Gl  -3.70  GP  -11.60  7Al  4 2.82  ZAP  166.34  ETS  267.20  7AE  130.53  ETE  190.01 

PLANCTOCENTRIC  CONIC 

C3  46.739  VHL  6.837  OLA  18.50  RAL  109.50  RAO  6568.7  VEL  12.965  PTH 


2.36  VHP  11.481 


ECC  .31522  INC  .9907  VI  30.119 

RCA  81.49  APO  156.51  V2  35.205 

7AC  174.95  ETC  35.14  CLP  178.76 

DPA  12.65  RAP  90.48  ECC  1.7692 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 6 36 

3042.39 

-27.72 

99.50 

353.87 

83.99 

6 57  18 

2442.4 

-28.27 

90.88 

90.00 

23  10  56 

4452.79 

8.11 

186.18 

343.22 

62.78 

24  25  9 

3852.8 

4.39 

179*47 

100.00 

7 39  5 

2 744.16 

-29.50 

77.76 

354.06 

84.96 

8 24  49 

2144.2 

-29.89 

60.90 

100.00 

0 25  4 

4226.25 

9.69 

168.68 

342.38 

6]  .58 

1 35  31 

3626.3 

5.82 

162.03 

110.00 

9 11  35 

2454.74 

-34.10 

56.14 

354.42 

87.51 

9 52  30 

1854.7 

-34.07 

46.89 

110.00 

1 9 4 

4088.43 

13.68 

155.88 

340.02 

58.36 

2 17  12 

3488.4 

9.40 

149.39 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 

.1100 

TRA 

5.7336 

TC3'1 .8599 

BAU 

1.1625 

SGT 

5745.3 

SCR 

431.6 

SG3 

121 .8 

ST 

1783.8 

SR 

328.3 

SS 

497.6 

ROE 

.3779 

RRA 

.3250 

RC3  -.0429 

FAU 

.01008 

RRT 

..5284 

RRF 

.5112 

RTF 

.9616 

CRT 

-.2793 

CRS 

.3529 

CST 

-.9966 

FOE  - 

.3508 

FRA 

1.5325 

FC3  -.1067 

BSP 

18992 

SG6 

5761.4 

R23 

.0012 

R13 

.9616 

LSA 

1853.9 

MSA 

316.5 

SSA 

12.4 

BCE  1 

.1726 

BRA 

5.7420 

BC3  1.8604 

FSP 

-415 

SGI 

5749.8 

SG2 

366.2 

THA 

2.2$ 

Eli 

1786.2 

EL2 

314.8 

alf 

176.96 

LAUNCH  DATE  FE0  20  1969 


PLIGHT  TIME  206.00 


ARRIVAL  DATE  SEP  16  1969 


HELIOCENTRIC  CONIC 

RL  147.93  LAL  .00  LX  151.19  VL  26.022 

RP  107.62  LAP  1.04  LOP  94 .26  VP  36.733 

RC  201.391  GL  '4.32  GP  -11.40  7AL  41.06 

PLANCTOCENTRIC  CCNIC 


DISTANCE  597.694 

GAL  13.06  A7L  91.25  HCA  303.09  SMA  116.60  CCC  .32903  INC  1 .2452  VI  30,119 

GAP  16.46  ATP  90.66  TAL  J49.63  TAP  92.72  RCA  79.71  APO  157.89  V2  35.213 

7AP  166.39  ETS  262.34  7A£  130.42  ETE  169.30  ZAC  172 .87  ETC  27.37  ClP  177.80 


C3  53.508 

VHL 

7.315 

OLA  17.64 

RAL  J 1 1 .27 

RAO  6568 , 

.9  VEL  J 3.224  PTH  2.42 

VHP 

12.021 

OPA  12.95  RAP  92.77 

ECC 

1 .8806 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM  INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

22  33 

3042.46 

-27.72 

99.51 

357.07 

83.98 

7 

13 

16 

2442.5  -28.27 

90.89 

90.00 

23 

9 6 

4520.12 

10.18 

190.04 

346.90 

63.43 

24 

24 

27 

3920.1  6.53 

183.26 

1 00.00 

7 

54  12 

2746.93 

-29.49 

77.97 

358.07 

84.85 

8 

39 

59 

2146.9  -29.89 

69-18 

100.00 

.0 

24  5 

4290.09 

11.76 

172.36 

346.08 

62.32 

1 

35 

36 

3690.9  7.96 

165.63 

1 10.00 

9 

25  3 

2462.69 

-34.08 

56.76 

358.45 

87.14 

10 

6 

5 

1862.7  -34.10 

47.51 

1 10.00 

1 

9 43 

4147.89 

15.78 

159.21 

343.77 

59.27 

2 

18 

51 

3547.9  11.58 

152.61 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

IDE- 1 .3225 

TRA 

6.2609 

TC3-1 .5764 

BAU  1.1279 

SGT 

5733.4  SGR 

414.9  SG3 

118.1 

ST  1860.4  SR  316.0 

SS 

517.0 

RDE  .3892 

RRA 

.3371 

RC3  -.0335 

FAU  .00863 

RRT 

.5141  RRT 

,4988  RTF 

.9650 

CRT  -.3187  CRS  .3771 

CST 

-.9970 

FOE  -.3861 

FRA 

1 .6032 

FC3  -.1397  BSP  19006 

see 

5748.4  R23 

.000$  R13 

.9650 

LSA  1933.4  MSA  300.3 

SSA 

11.0 

BOE  1.3706 

BRA 

6.2699 

BC3  1.5767 

FSP  -403 

SGI 

5737.4  $02 

355.6  THA 

2.14 

ELI  1863.2  EL2  299.1 

alf 

176.82 

LAUNCH  DATE 

FEB  ; 

20  1969 

FLIGHT  TIME 

210.00 

ARRIVAL  DATE 

SEP 

10  1969 

HELIXENTRIC  CONIC 

RL  147.93  LAL  .00  LX  151.19  VL  25.986 

RP  107,59  LAP  1.22  LOP  97.52  VP  36.715 

RC  203.056  CL  '4.88  GP  -11.22  7AL  39.50 

planetxentric  CONIC 


OISTANCE  601  .853 

GAL  14.32  A7L  91.52  HCA  306.32  SMA  118.60  ECC  .34438  INC  1.5194  VJ  30.119 

GAP  19.45  A7P  90.90  TAL  J48.41  TAP  94.73  RCA  77.76  APO  159.45  V2  35.221 

7AP  168.34  ETS  257.29  7AE  130.26  £TE  189.60  7AC  170.76  ETC  23.21  CLP  176.81 


C3  61.558 

VHL 

7.046 

OLA  16.84 

RAL  112.88 

RAO  6569.1  VEL  13.525 

PTH  2.47 

VHP  12.620 

OPA  13.20 

RAP 

95.02 

ECC  2.0131 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ  2 LONG 

90.00 

6 

36  56 

3046.42 

-27.69 

9 9.80  1.70 

83.84 

7 27 

43 

2446.4 

- 

28.26 

91 .17 

90.00 

21 

7 34 

4584.86 

12.12 

193.80  350.55 

64.21 

24  23 

59 

3984.9 

8.56 

106.94 

100.00 

8 

7 52 

2753.18 

-29.45 

70.43  1.98 

84.61 

8 53 

45 

2153.2 

- 

29.88 

69.65 

100.00 

0 

23  15 

4353.33 

13.7  0 

175.98  349.75 

63.17 

1 35 

40 

3753.3 

10.00 

169.15 

110.00 

9 

37  17 

2473.45 

-34.04 

57.60  2.40 

86.65 

10  18 

30 

1873.5 

- 

34.13 

40.35 

110.00 

1 

10  20 

4205.82 

17.76 

162.52  347.48 

60.30 

2 20 

26 

3605.8 

13.67 

155.79 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .5464 

TRA 

6.8219 

TC3-1 .3175 

BAU  1.0044 

SGT  5713.2  SGR 

397.0  SG3 

114.7 

ST  3928.0 

SR 

303.8 

SS  536.9 

ROE  .4015 

RRA 

.3469 

RC3  -.0251 

FAU  .00716 

RRT  .4973  RRF 

.4843  RTF 

.9685 

CRT  -.3535 

CRS 

.3990 

CST  -.9986 

FOE  -.4213 

FRA 

1 .6795 

FC3  -.1000 

BSP  19014 

SGB  5727.0  R23 

.0010  R13 

.9685 

LSA  2004.2 

MSA 

284.5 

SSA  11.2 

BOE  1 .5977 

BRA 

6.8300 

BC3  1.3177 

FSP  -391 

SGI  5716.6  SG2 

344.2  THA 

J .99 

ELI  1931.1 

EL2 

283.7 

ALF  176.74 

LAUNCH  DATE  PE8  20  1969 


PLIGHT  TIME  212.00 


ARRIVAL  CATE  SEP  20  1 969 


HELIXENTRIC  CONIC 


OISTANCE  605.697 


RL  U7.93 

LAL 

.00 

LX  151.19 

VL  25.952 

GAL  15.68 

A7L  91 .82  HCA 

309.55 

SMA  118.42 

ECC  .36147 

INC 

1.0173 

VI 

30.119 

RP  107.57 

LAP 

\ .40 

LOP  100.75 

VP  36.698 

GAP  20.56 

A7P  91.16  TAL 

147.28 

TAP  96.83 

RCA  75.61 

APO 

161 .22 

V2 

35.220 

RC  204.697 

GL 

-5.39 

GP  -11.05 

7AL  38 .0$ 

ZAP  168.18 

ETS  252.14  7AE 

130.06 

ETE  189.39 

ZAC  168.65 

ETC 

20.66 

CLP 

175.77 

planetxentric  conic 

C3  71.100 

VHL 

8.437 

OLA  16.10 

RAL  114.33 

RAO  6569.4 

VEL  13.876  PTH 

2.53 

VHP  13.288 

OPA  13.40 

RAP 

97.24 

ECC 

2.1714 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

49  51 

3053.73 

-27.64 

100.32 

5.58 

83.58 

7 40 

45 

2453.7 

- 

20.24 

91  .71 

90.00 

23 

6 14 

4647.00 

13.94 

197.46 

354.14 

65.10 

24  23 

4 J 

4047.0 

10.46 

190.50 

100.00 

a 

20  10 

2762.47 

-29.39 

79.11 

5.79 

84.25 

9 6 

13 

2162.5 

- 

29.87 

70.34 

100.00 

0 

22  32 

4413.49 

15.52 

179.52 

353.36 

64.13 

1 36 

5 

3813.5 

11.92 

172,50 

110.00 

9 

48  19 

2406.69 

-33.98 

50.63 

6.25 

86.04 

10  29 

46 

1886.7 

- 

34 .16 

49.38 

110.00 

1 

10  52 

4262.05 

19.62 

165.82 

351.15 

61  .43 

2 21 

54 

3662.0 

15.66 

150.94 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .7774 

TRA 

7.43 20 

TC3-1 .0793 

BAU  1.0272 

SGT  5689.4  SGR  378.1 

SG3 

111.4 

ST  1985.8 

SR 

291  .0 

SS 

557.3 

ROE  .4152 

RRA 

.3538 

RC3  -.0178 

FAU  .00559 

RRT 

.4779  RRF  .4676 

i RTF 

.9720 

CRT  -.3033 

CRS 

.4170 

CST 

-.9991 

FOE  -.4556 

FRA 

1.7636 

FC3  -.0680 

BSP  16899 

SGB  5701.9  R23  .0016 

i R13 

.9720 

LSA  2065.5 

MSA 

269.6 

SSA 

10.6 

BOE  1 .8253 

BRA 

7.4404 

0C3  1 .0794 

FSP  -377 

SGI  5692.3  SG2  332 .0 

1 THA 

1 .83 

El!  1909.1 

El2 

269.1 

alf 

176.72 

1843 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ► 


LAUNCH  DATE  FEB  20  196 9 FLIGHT  TIME  814.00  ARRIVAL  DATE  SEP  22  1969 

HELIOCENTRIC  CONIC  0I5TANCE  609.140 

RL  147.93  LAL  .00  La  151.19  VL  85.9 20  GAL  17.15  AZL  98.14  HCA  312.79  SNA  118.24  ECC  .38060  INC  2.1446  VI  30.JI9 

RP  107.55  LAP  1.57  LOP  103.99  VP  36.681  GAP  81.79  A/P  91.46  TAL  146.26  TAP  99.05  RCA  73.24  APO  163.24  V2  35.235 

RC  806.313  GL  -5 .85  GP  -10.89  ZAl  36.81  ZAP  167.89  ETS  246.95  7AE  129.80  ETE  189.18  ZAC  166.58  ETC  18.96  CLP  174.68 

planetocentric  CONIC 

C3  82.751  VHL  9.097  OLA  15.42  RAL  115.63  RAO  6569.6  VEL  14.286  PTH  2.60  VHP  14.037  OPA  13.56  RAP  99.4 2 ECC  2.3619 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

In j TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 1 

22 

3063.96 

-27.56 

101.06 

9.24 

83.22 

7 52  26 

2464  .0 

-28.21 

92.46 

90.00 

23  5 

2 

4706.46 

15.61 

201.03 

357.65 

66,07 

24  23  28 

4106.5 

12.25 

193.96 

100.00 

8 31 

9 

2774.41 

-29.30 

7 9.99 

9.47 

83.80 

9 17  23 

2174.4 

-29.85 

71  .23 

100.00 

0 21 

51 

4471 .24 

17.21 

182,98 

356.89 

65.17 

1 36  23 

3871  .2 

13.72 

175.93 

110. DO 

9 58 

11 

2502.07 

-33,90 

59.82 

9.98 

85.34 

10  39  53 

1902.1 

-34.18 

50.59 

110.00 

1 11 

18 

4316.34 

21 .36 

169.08 

354,74 

62.65 

2 23  15 

3716.3 

17.52 

162.05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

-2.0278 

TRA 

8.0872 

TC3 

-.8673 

BAU 

.9595 

SGT 

5660.4  SCR 

358.0 

SG3 

108.2 

ST 

2036.2 

SR 

279.7 

SS 

579.4 

ROE 

.4300 

RRA 

.3567 

RC3 

-.0118 

FAU 

.00399 

RRT 

.4537  RRF 

.4460 

RTF 

.9T54 

CRT 

-.4127 

CRS 

.4382 

CST 

-.9994 

FOE 

-.4922 

FRA 

1.8543 

FC3 

-.0418 

BSP 

18910 

see 

5671.7  R23 

.0022 

R13 

.9754 

LSA 

2120.2 

MSA 

254 .7 

SSA 

10.1 

BOE 

2.0729 

BRA 

8,0950 

BC3 

.8673 

FSP 

-367 

SGl 

5662.7  SG2 

3J8.9 

THA 

1 .65 

ELI 

2039.6 

El2 

254.4 

ALF 

176.70 

LAUNCH  DATE  FEB  20  1969  FLIGHT  TIME  216.00  ARRIVAL  DATE  SEP  24  1969 


HELIOCENTRIC  CCNIC  DISTANCE  612.112 


RL  147.93 

LAL  .00 

La  151  .19 

VL  25.888 

GAL  18.85 

AZL  92.51 

HCA  316.02 

SMA 

118.07 

tCC  .40207 

INC 

2.5081 

VI 

3 0.119 

RP  107.53 

LAP  1.74 

LOP  107.23 

VP  36.665 

GAP  23.18 

AZP  91.81 

TAL  145.39 

TAP 

101.41 

RCA  70.60 

APO 

165.54 

V2 

35.240 

RC  207.904 

GL  -6.26 

GP  -10.74 

ZAL  35.70 

ZAP  167.48 

ETS  241 .78 

ZAE  129.47 

ETE 

188.97 

ZAC  164.57 

ETC 

17.77 

CLP 

173.52 

- 

plane tocentric  conic 

C3  96 . 762 

VHL  9.837 

OLA  14.81 

RAL  116.75 

RAD  6S6 9.9  VEL  14,768 

PTH  2.67 

VHP 

14.882 

OPA  13.67 

RAP 

101 .52 

ECC 

2.5924 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 11  29 

3076.70 

-27.45 

101.98 

12.75 

82*77 

8 

2 46 

2476.7 

26 . 1 7 

93.39 

90.00 

23  3 54 

4763.04 

37.14 

204.47 

1.05 

67.11 

24 

23  17 

4163.0 

33.89 

197.30 

z 

100.00 

8 40"  49 

2788 .62 

-29.19 

81.03 

12.99 

83=.26 

9 

27  17 

2188.6 

■29.82 

72.20 

_ 

100.00 

0 21  13 

4526.35 

38.75 

186.34 

.32 

66.28 

1 

36  38 

3926.4 

15.36 

1 79  . J 7 

7 

11 0.00 

10  6 54 

2519.28 

-33.80 

61.13 

13.57 

84.56 

10 

48  53 

1 91 9 . 3 

34.18 

51  .93 

■ 

110.00 

1 11  36 

4368.46 

22.95 

172.28 

358.23 

63.94 

2 

24  24 

3768.5 

19.26 

165.09 

s 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 2925 

TRA  8.8007 

TC3  - .6760 

BAU  .8746 

SGT  5627.2  SGR 

336.9  SG3 

105.2 

• 

ST  2077.2 

SR 

267.9 

SS 

603.3 

- 

ROE  .4466 

RRA  .3548 

RC3  -.0068 

FAU  .00226 

RRT  , 

,4239  RRF 

.4189  RTF 

.9768 

CRT  -.4409 

CRS 

.4587 

CST 

-.9997 

FOE  -.5301 

FRA  1 .9547 

FC3  -.0202  BSP  18885 

SCe  5637.2  R23 

.0030  R13 

.9788 

LSA  2166.3 

MSA 

240.2 

SSA 

9.5 

BOE  2.3356 

BRA  8.8078 

BC3  .6761 

FSP  -357 

SCI  3629.0  SC2 

305.0  THA 

1.46 

ELI  2080.6 

EL2 

240.1 

ALF 

1 76 . 70 

LAUNCH  DATE  FEB  20  1969 

flight  time  218.00 

arrival 

DATE 

SEP 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  614.459 

= 

RL  147.93 

LAL  .00 

La  I5i.i9 

VL  25.859 

GAL  20.70 

AZL  92.92  HCA  319.26 

SMA 

117.91 

ECC  .42626 

INC 

2.9169 

VI 

30 . 1 1 9 

RP  107.52 

LAP  1 .90 

LOP  110.48 

VP  36.649 

GAP  24.75 

AZP  92,21 

TAL  144.68 

TAP 

103.93 

RCA  67.65 

APO 

168.17 

V2 

35.246 

RC  209.470 

GL  -6.62 

GP  -10,60 

ZAL  34.76 

ZAP  166.91 

ETS  236.69 

ZAE  129.05 

ETE 

188.73 

ZAC  162.62 

ETC 

16.91 

CLP 

172.28 

plane tocentric  conic 

C3  113.860 

VHL  10.671 

OLA  14.26 

RAL  117.7 1 

RAD  6570.2 

VEL  15.336 

PTH  2.75 

VHP 

15.839 

OPA  13.74 

RAP 

103.56 

ECC 

2.0738 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

f time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 20  13 

3091 .59 

-27,32 

103.05 

16.07 

82.25 

8 

11  45 

2491 .6 

- 

28.11 

94 .47 

90.00 

23  2 48 

4816.50 

18.52 

207.79 

4.31 

68.19 

24 

23  4 

4216.5 

15.40 

200 . 50 

100.00 

8 49  9 

2804.77 

-29.06 

82.21 

16.33 

82*65 

9 

35  54 

2204.8 

- 

29.77 

73-48 

100.00 

0 20  28 

4578.55 

20.15 

189.59 

3.61 

67.44 

3 

36  47 

3978.6 

16.91 

102.29 

110.00 

10  14  25 

2538.01 

-33.67 

62.60 

16.98, 

83.71 

10 

56  43 

1938.0 

- 

34.17 

53.39 

110.00 

1 11  43 

4418,07 

24.40 

175.41 

1.60 

65.28 

2 

25  21 

3818.1 

20.06 

168.05 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

. TOE-2.5737  _TRA  9.5803  TC3  -.5047  6AU  .7683  SGT  5589.4  SGR  325.1  SG3  102*4  ST  2108.6  SR  256.4  SS  629.5 

ROE  .4652  RRA  .3466  RC3  -.0030  FAU  .00032  RRT  .3865  RRF  .3842  RTF  .9821  CRT  -.4689  CRS  .4802  CST  -.9998 

FOE  - .5697  FRA  2.0668  FC3  -.0024  BSP  18833  SOB  5598.3  R23  .0039  R13  .9821  LSA  2203.9  MSA  226.1  SS  A 9.0 

BOE  2.6154  0RA  9.5865  BC3  .5047  FSP  -347  SGl  5590.8  SG2  290.6  THA  1.25  ELI  2112.1  EL2  226.1  AlF  176.70 

LAUNCH  OATE  FEB  20  1 969  FLIGHT  TIME  220.00  ARRIVAL  DATE  SEP  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  616.024 

RL  147.93  LAl  .00  La  151.19  VL  25.831  GAL  22.78  AZL  93.38  HCA  322.49  SMA  117.76  ECC  .45363  INC  3.3833  vi  30.119 

RP  107,50  LAP  2.06  LOP  113.72  VP  36  . 633  GAP  26.54  AZP  92.68  TAL  144.17  TAP  106.66  RCA  64.34  APO  171.18  V2  35.250 

RC  211.012  Gt  -6.95  GP  -10.46  ZAL  34,01  ZAP  166.19  ETS  231  .73  ZAE  128.53  E TE  188.49  ZAC  160.77  ETC  16.28  CLP  170.94 

PLANE TOCENTRIC  CONIC 

C3  134.908  VHL  11.615  OLA  13.78  RAL  118.48  RAO  6570.5  VEL  16,008  PTH  2.82  VHP  16.932  OPA  13.79  RAP  105.49  ECC  3.2202 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INj 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 27  32 

3108.32 

-27.16 

104.23 

19.17 

81.67 

8 19  20 

2508.3 

■28,03 

95.69 

90.00 

23  1 39 

4866.49 

19.76 

210.93 

7.38 

69.29 

24  22 

46 

4266.5 

36.77 

203.54 

100.00 

0 56  0 

2622.56 

-i 28.90 

83.51 

19.46 

61.99 

9 43 

11 

2222.6 

•29.70 

74  .00 

100.00 

0 19  40 

4627.49 

2 1.39 

192.69 

6.7J 

68.61 

1 36 

47 

4027.5 

28.30 

105.27 

110.00 

10  20  41 

2558.00 

-33.51 

64.14 

20.18 

62.81 

11  3 

19 

1958.0 

34.14 

54  .95 

110.00 

1 11  36 

4464 .82 

25.70 

178.42 

4.78 

66.64 

2 26 

1 

3864.0 

22.31 

170.90 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

0R8I T DETERMINATION  ACCURACY 

TDE-2.8693 

TRA10 .4390 

TC3  -.3510 

BAU  .6330 

SOT 

3)48.1  see 

293.0  SG3 

99.8 

ST  2129.4 

SR 

245.2 

SS 

650.4 

ROE  .4066 

RRA  .3307  RC3  -.0001 

FAU- .00195 

RRT 

.3391  8SF 

.3394  RTF 

.9651 

CRT  -.4970 

CRS 

.5020 

CST 

-.9999 

FDE  -.6110 

FRA  2.1936 

FC3  .0125 

BSP  18669 

SG6 

5555.8  *23 

.0049  R13 

.9851 

LSA  2232.2 

MSA 

212.5 

SSA 

0.4 

BOE  2.9103 

0RA10 .4442 

6C3  .3510 

FSP  -336 

SGl 

5549.0  see 

275.6  THA 

1.03 

ELI  2132.9 

EL2 

232.5 

ALF 

176.69 

1844 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  FE0  21  1969 


FLIGHT  TIME  70.00 


ARRIVAL  DATE  MAT  2 1969 


HELIOCENTRIC  CONIC 

.00  LOL  152.19 
1.10  LOP  236.07 
16.20 

planetocentric  CONIC 


RL 

147 

.96 

LAL 

.00 

RP 

100 

.40 

LAP 

1.10 

RC 

53. 

536 

gl 

5.00 

01STANCE  107.003 

VL  27.194  GAL  -0.59  A?L  00.01  HCA  03.00  SMA  125.07  ECC  .22095  INC  1.1071  VI  3 0.112 

VP  37.341  GAP  -10.59  AZP  09.07  TAL  212.12  TAP  296.00  RCA  97.05  APO  154.69  V2  34.961 

7AL  143.60  7AP  20.00  ETS  313.29  7AE  146.05  ETE  10.16  7AC  127.90  ETC  149.44  CLP  -13.35 


C3  30.442 

VHL 

5.517 

OLA  0.57 

RAL  5.22 

RAO  6560. 

2 VEL  12.321 

PTH  2.22 

VHP  7, 

593 

DPA  20.96 

RAP  34.51 

ECC  1.5010 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 

35  1 

2506.51 

-26.51 

66.45 

236.77 

100.33 

1 10 

7 

1906.5 

-24.02 

50.19 

90.00 

14 

42  39 

4692.50 

15.22 

200.10 

231.00 

65.03 

16  0 

52 

4092.5 

11.03 

193.15 

100.00 

2 

0 31 

2310.73 

-27.79 

45.09 

236.49 

101.47 

2 39 

2 

1710.7 

-25.93 

37.50 

too, 00 

15 

59  50 

*443.51 

16.41 

101.31 

231.23 

64.66 

17  13 

54 

3043.5 

12.06 

174.31 

110.00 

3 

10  15 

2067.40 

-31 .22 

26.51 

235.50 

104.60 

3 52 

43 

1467.5 

-20.09 

10.00 

110.00 

16 

50  35 

4259.53 

19.54 

165.67 

229.55 

61.30 

10  9 

35 

3659.5 

15.57 

150.00 

DIFFERENTIAL  CORRECTIONS 

MI0- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1079 

TRA 

-.3010 

TC3  .4651 

BAU  .2031 

SGT 

634.0  SGR 

462.7  SG3 

123.9 

ST  217.6 

SR  359.4 

SS  122.8 

ROE  -.3400 

RRA 

.2122 

RC3  .1007 

FAU  .04411 

RRT 

.3431  RRF  - 

.4517  RTF  - 

.6200 

CRT  .0009  CRS  -.6026 

CST  -.9461 

FDE  -.1447 

FRA 

-.3204 

FC3-1 .2544 

BSP  1021 

SOB 

704.9  R23  - 

.0796  R13  - 

.6724 

LSA  415.3 

MSA  134.7 

SSA  30 . 7 

BDE  . 3005 

BRA 

.3609 

0C3  .4 990 

FSP  -319 

SGI 

667.6  SG2 

412.7  THA 

23.40 

ELI  403.0 

EL2  116.0 

ALF  61.57 

LAUNCH  DATE  FEB  21  1969 


FLIGHT  TIME  72.00 


ARRIVAL  OATE  MAY  4 1969 


HELIOCENTRIC  CONIC 


01 STANCE  194.563 


RL  147.96 

LAL  .00 

LOL  152.19 

VL  27.349 

GAL  -0.54 

AZL  09.00 

HCA  07.06 

SMA  126.09 

ECC  .22141 

INC  1.0027 

VJ 

3 0.112 

RP  108.43 

LAP  1 .00 

LOP  239.26 

VP  37.442 

GAP  -9.71 

A7P  09.95 

TAL  213.58 

TAP  300.64 

RCA  90.00 

APO  J 54 .99 

V2 

34.940 

RC  55.202 

GL  5.01 

GP  17.29 

7AL  145.05 

ZAP  23.50 

ETS  317.23 

7AE  146.25 

ETE  20.39 

7AC  127.67 

ETC  140.51 

CLP 

-16.17 

PLANE TOCENTRIC  CONIC 

C3  29.360 

VHL  5.410 

OLA  7. 31 

RAL  4 .27 

RAO  6560.2 

VEL  12.277 

PTH  2.21 

VHP  7.135 

DPA  30.10 

RAP  34.40 

ECC 

1 .4032 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 41  6 

2537.03 

-25.06 

62.97 

234.61 

101 .95 

1 23  23 

1937.0 

-23.96 

54.02 

90.00 

14  29  2 

4723.03 

16.09 

202.00 

230.41 

66.38 

15  47  46 

4123.0 

12.76 

1 94  . 90 

1 00.00 

2 5 57 

2263.37 

-27.11 

42.54 

234.30 

103.11 

2 43  40 

1663.4 

-25.03 

34.35 

100.00 

15  46  53 

4472.73 

17.25 

103.07 

229.06 

65.20 

17  1 25 

3072.7 

13.76 

176.01 

1 10.00 

3 22  12 

2024.73 

-30.44 

23.42 

233.30 

106.36 

3 55  57 

1424.7 

-27.90 

15.15 

110.00 

16  47  7 

4204.12 

20.34 

167.13 

228.24 

61.91 

17  50  31 

3604.1 

J6.42 

160.20 

DIFFERENTIAL  CORRECTIONS 

MIO-COUR3C  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.1750  TRA 

-.2003  TC3 

.4910 

BAU 

.2111 

SGT 

642.5 

SGR  479.0  SG3  139.6 

ST 

207.4 

SR 

351  .7 

$S 

152.7 

ROE 

-.3257  RRA 

.2221  RC3 

.2176 

FAU 

.04043 

RRT 

.3704 

RRF  -.5045  RTF  -.6345 

CRT 

.7056 

CRS 

-.7213 

CST 

-.9622 

FOE 

-.1970  FRA 

-.3091  FC3-1 

.4201 

BSP 

1000 

SGB 

B01.9  R23  -.0937  R13  -.6895 

LSA 

411.7 

MSA 

139.6 

SSA 

32.0 

BOE 

.3697  BRA 

.3639  BC3 

.5370 

FSP 

-366 

SGI 

605.3 

SG2  416.4  THA  25.90 

ELI 

391  .7 

El2 

115.2 

ALF 

62.57 

LAUNCH  DATE  FEB  21  1969 


FLIGHT  TIME  74.00 


ARRIVAL  DATE  MAY  6 1969 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL  27.407 

GAL  -8.50 

AZL  69.18 

HCA  90.25 

SMA  127.81 

ECC  .21485 

INC 

.0195 

VI 

3 0.112 

RP  100.47 

LAP 

.02 

LOP  242.44 

VP  37.531 

GAP  -8.00 

AZP  90.00 

TAL  214.96 

TAP  305.21 

RCA  100.35 

APO 

155.27 

V2 

34 .936 

RC  57.109 

GL 

4.18 

GP  18.49 

7At  146.30 

ZAP  26.36 

ETS  320.53 

ZAE  145.03 

ETE  22.89 

ZAC  127.16 

ETC 

147,61 

CLP 

-19.13 

PLANE TOCENTRIC  CONIC 

C3  20.460 

VHL 

5.335 

OLA  6.05 

RAL  3.46 

RAO  6560.1 

VEL  12.241 

PTH  2.20 

VHP  6.711 

OPA  31 .29 

RAP 

34.09 

ECC 

1 .4604 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

90.00 

0 

47  31 

2409.30 

-25.15 

59.66 

232.71 

103.46 

I 29 

0 

1009.3 

23.05 

51  .6  2 

90.00 

14 

16  6 

4756.00 

16.95 

204.04 

229.26 

66.97 

15  35 

22 

4J56.0 

13.69 

196.00 

100.00 

2 

11  44 

2217.68 

-26.36 

39.35 

232.37 

104.63 

2 40 

42 

1617.7 

■24.09 

31  .20 

100.00 

15 

34  34 

4502.85 

10.10 

184.90 

220.74 

65.80 

16  49 

37 

3902.9 

14.66 

177.70 

110.00 

3 

26  33 

1903.53 

-29.62 

20.49 

231 .30 

107.91 

3 59 

36 

1303.5 

-26.00 

12.37 

110.00 

16 

36  14 

4309.76 

21.15 

160.60 

227.17 

62.50 

17  40 

4 

3709.0 

17,30 

161 .67 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1620 

TRA 

-.2773 

TC3  .5124 

BAU  .2105 

SGT 

647.2  SGR  500.6  SG3 

157.0 

ST  196.5 

SR 

341  .3 

SS 

105.6 

ROE  -.3090 

RRA 

.2334 

RC3  .2594 

FAU  .05321 

RRT 

.4124  RRF  - 

.5593  RTF  - 

.6362 

CRT  ,7638 

CRS 

-.7446 

CST 

-.9698 

FOE  -.2601 

FRA 

-.4553 

FC3-1 .6106 

BSP  1950 

SGB 

810.3  R23  - 

.1093  R13  - 

.7064 

LSA  409.0 

MSA 

145.4 

SSA 

32.9 

BOE  . 3496 

BRA 

.3625 

BC3  .5743 

FSP  -419 

SGI 

701.9  SG2  420.7  THA  28.93 

ELI  376.7  EL2 

114.9 

ALF 

63.62 

’LAUNCH  DATE  FEB  2l  1969 


FLIGHT  TIME  76.00 


ARRIVAL  DATE  MAY  0 1969 


HELIOCENTRIC  CONIC 

DISTANCE  200.020 

RL  147.96 

LAL 

.00 

La  152.19 

VL  27.607 

GAL  -0.46 

AZL  09.36 

HCA  93.43 

SMA  120.64 

ECC  . 2091S 

INC 

.6362 

VI 

30.112 

RP  108.51 

LAP 

.64 

LOP  245.62 

VP  37,600 

GAP  -0.08 

AZP  90.04 

TAL  216.26 

TAP  309.69 

RCA  101. 73 

APO 

155.54 

V2 

34.923 

RC  59.010 

GL 

3.30 

GP  19.00 

ZAL  147.59 

ZAP  29.44 

ETS  323.35 

ZAE  145.55 

ETE  25.71 

ZAC  126.45 

ETC 

146.70 

CLP 

-22.24 

PLANE TOCENTRIC  CONIC 

C3  27.709  VHL 

5.264 

OLA  4.00 

RAL  2.77 

RAO  6568.1 

VEL  12.210 

PTH  2.19 

VHP  6.320 

OPA  32.52 

RAP 

33.56 

ECC 

I .4560 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

54  17 

2443.21 

-24.30 

56.50 

231 .06 

104.07 

1 35  0 

1043.2 

■22.10 

40.57 

90.00 

14 

3 51 

4780.75 

17.81 

206.06 

228.34 

67.62 

15  23  39 

4100.0 

14.63 

190.83 

100.00 

2 

17  53 

2173.56 

-25.57 

36.31 

230.69 

106.04 

2 54  7 

1573.6 

23.12 

28.37 

100.00 

15 

22  56 

4533.64 

10.95 

106.79 

227.04 

66.44 

16  30  29 

3933.6 

15.60 

179.60 

110.00 

3 

31  10 

1943.78 

-20.75 

17.72 

229.55 

109.34 

4 3 42 

1343.8 

■25.84 

9.75 

110.00 

16 

26  0 

4336.18 

21.97 

J 70.29 

226.32 

63.13 

17  30  16 

3736.2 

18.19 

163.20 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1496 

TRA 

-.2694 

TC3  .5252 

BAU  .2253 

SGT 

647,2  SGR  526.7  SG3  176.2 

ST  106.0 

SR 

328.0 

SS 

221.1 

ROE  -.2919 

RRA 

.2462 

RC3  .3065 

FAU  .05045 

RRT 

.4431  RRF  - 

.6146  RTF  - 

.6327 

CRT  .7342 

CRS 

-.7565 

CST 

-.9718 

FOE  -.3323 

FRA 

-.5265 

FC3-1 .0261 

BSP  2008 

SGB 

034.4  R23  - 

.1254  R1 3 - 

.7236 

LSA  400.5 

MSA 

151  .8 

SSA 

33.5 

BOE  . 3200 

BRA 

.3649 

BC3  .6081 

FSP  -470 

SGI 

717.6  SG2  425.9  THA  32.46 

ELI  350.9 

EL2 

115.4 

ALF 

64.59 

1045 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69* 


IUNCH  CATE  FEB  21  1969 

flight  time 

78.00 

ARRIVAL  DATE 

MAY 

10  1969 

HELIOCENTRIC 
RL  147.96 

; CONIC 
LAL  .00 

LOL  152.19 

VL  27.713 

DISTANCE  214. 
GAL  -8.43  A7L  89.55 

712 

HCA  96.61 

SNA 

129.37 

ECC  .20428 

INC  .4521 

VI 

30 . 1 1 2 

RP  108.55 

LAP  .45 

LOP  248.80 

VP  37.675 

GAP  -7.32 

ATP  90.05 

TAL  217.45 

TAP 

314.06 

RCA  102.94 

APO  155.80 

V2 

34.911 

RC  60.976 

GL  2.38 

GP  21.24 

TAL  148.67 

TAP  32.75 

ETS  325.83 

TAE  145.40 

ETE 

28.89 

TAC  125.52 

ETC  146.05 

CLP 

-25.53 

PLANETOCENTRJC  CONIC 
C3  27.080  VHL  5.204 

OLA  3.56 

RAL  2.21 

RAC  6568.1 

VEL  12.184 

PTH  2.19 

VHP 

5.960 

DPA  33.80 

RAP  32.77 

ECC 

1 .4457 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 I 25 

2398.59 

-23.57 

53.49 

229.64 

106.17 

1 

41  23 

1796.6 

-21 .12 

45.66 

90.00 

13  52  16 

4821 .94 

18.66 

1 208.13 

227.65 

68.31 

15 

12  38 

4221 .9 

15.55 

200.83 

100.00 

2 24  25 

2130.86 

-24.73 

33.41 

229*26 

107.35 

2 

59  56 

1530.9 

-22.12 

25.59 

100.00 

15  11  57 

4564.90 

19.79 

188.74 

227.16 

67.13 

16 

28  2 

3964.9 

16.52 

181 .47 

110.00 

3 36  29 

1905.33 

-27.66 

15.09 

228 .06 

110.66 

4 

8 14 

1305.3 

-24.79 

7.26 

110.00 

16  16  23 

4363.20 

22.79 

171.96 

225.69 

63.81 

17  29  6 

3763.2 

19.09 

164 .78 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

-.1365  TRA 

-.2635 

TC3 

.5320 

BAU 

.2325 

SOT 

643.1 

SGR  558.8 

SG3  197.4 

ST 

174.5 

SR 

311  .0 

SS 

260.4 

ROE 

-.2712  RRA 

.2608 

RC3 

.3600 

FAU 

.06422 

RRT 

.4694 

RRF  -.6694 

RTF  -.6263 

CRT 

.6915 

CRS 

-.7593 

CST 

-.9687 

FOE 

-.4178  FRA 

-.6036 

FC3- 

■2.0531 

BSP 

2100 

SG6 

852.0  R23  -.1382  R13  -.7443 

LSA 

410.9 

MSA 

158.1 

SSA 

33.8 

boe 

.3036  BRA 

.3707 

BC3 

.6423 

FSP 

-547 

SGI 

734.2 

SG2  432.2 

THA  36.64 

elj 

337.2  El2 

116.3 

alf 

65.72 

LAUNCH  DATE  FEB  21  1969 


FLIGHT  TIME  60.00 


ARRIVAL  DATE  MAY  \2  1969 


HELIOCENTRIC  CONIC 
RL  147.96  LAL  .00  LOL  152. J9 

RP  108.59  LAP  .26  LOP  251.98 

RC  63.000  GL  1.42  GP  22.80 

plane  tocentri  c ccnic 


DISTANCE  221 .377 

VL  27.804  GAL  '8.40  ATL  89.73  MCA  99.7 9 SNA  130.01  ECC  .20006  INC  .2653  VI  30.112 

VP  37.732  GAP  -6.60  ATP  90.05  TAL  218.53  TAP  318.32  RCA  104.00  APO  156.02  V2  34.900 

TAL  149.60  TAP  36.27  ETS  328.08  TAE  W5.33  ETE  32.51  TAC  124.36  ETC  145.42  CLP  '29.01 


C3  26.549 

VHL 

5.153 

OLA  2.32 

RAL  J .79 

RAO  6568. 

1 VEL  12.162 

PTH  2.18 

VHP  5 , 

,634 

OPA 

i 35.12 

RAP  31.69 

ECC  1.4369 

LNCH  ATMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

8 56 

2355.25 

-22.71 

50.59 

228.45 

107.38 

1 48 

11 

1755.2 

-20.12 

4 2.66 

90.00 

13 

41  22 

4855.45 

19.49 

210.24 

227.16 

69.04 

15  2 

17 

4255.5 

16.47 

202.66 

100.00 

2 

31  21 

2089.39 

-23.86 

30.64 

228.05 

108.56 

3 6 

11 

1489.4 

-21.10 

22.95 

100.00 

15 

1 38 

4596.54 

20.61 

190.73 

226.69 

67.86 

16  18 

14 

3996.5 

17.43 

183.38 

110.00 

3 

42  5 

1868.03 

-26.93 

12.58 

226.79 

111.89 

4 13 

13 

1266.0 

-23.72 

4 .89 

110.00 

16 

7 24 

4390.67 

23.61 

173.67 

225.27 

64.53 

17  20 

34 

3790.7 

19.98 

166.41 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1266 

TRA 

-.2634 

TC3  .5263 

BAU  .2388 

SGT 

632.4  SGR 

597.7  SG3  219.9 

ST 

166.8 

SR  291  .0 

SS  300.9 

RQE  -.2479 

RRA 

.2764 

RC3  .4192 

FAU  .07029 

RRT 

.4841  RRF  - 

.7207  RTF  - 

.6079 

CRT 

.6369 

CRS  -.7523 

CST  -.9618 

FOE  -.5129 

FRA 

-.6815 

FC3-2.2922 

BSP  2157 

see 

870.1  R23  - 

.1501  R13  - 

.7645 

LSA 

418.5 

MSA  163,6 

SSA  33.8 

BOE  .2784 

BRA 

.3818 

9C3  .6729 

FSP  -618 

SGI 

750.2  SC2 

440.9  THA  41.67 

ELI 

313.5 

EL2  119.4 

ALF  66.30 

AUNCH  CATE  FEB  Z\  1969 

FLIGHT  TIME  &2.00 

ARRIVAL 

, OAT£ 

MAY 

14  1969 

HELIOCENTRIC  CONIC 

01  STANCE  228.013 

RL  147.96 

LAL  .00 

LOL 

152.19 

VL  27.883 

GAL  -8.37 

ATL  89.92 

HCA  102.96 

SNA  130.57 

ECC  .19642 

INC 

.0740 

VI 

30 . 1 1 2 

RP  108.62 

LAP  .07 

LOP 

255.16 

VP  37.779 

GAP  -5.91 

ATP  90.02 

TAL  219.46 

TAP  322.45 

RCA  104.92 

APO 

156.22 

V2 

34  .889 

RC  65.076 

GL  .41 

GP 

24.49 

TAL  150.39 

TAP  40.02 

ETS  330.19 

TAE  145.31 

ETE  36.60 

TAC  122.95 

ETC 

144.95 

CLP 

-32.69 

planetocentric  CCNIC 

C3  26.096 

VHL  5.109 

DLA 

1 .09 

RAL  1 .49 

RAO  6568.1 

VEL  12.144 

PTH  2.18 

VHP  5. 

340_ 

OPA  36.46 

RAP 

30.31 

ECC 

1.4295 

LNCH  A7MTH 

LNCH  TIME 

L-] 

\ time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90,00 

1 16  52 

2312.91 

-21 .83 

47.81 

227.48 

108.50 

1 55 

25 

17J2.9 

- 

19.10 

40.20 

90.00 

13  3!  5 

4889.29 

20.30 

212.39 

226,88 

69.83 

14  52 

34 

4289.3 

17.37 

204.94 

100.00 

2 38  43 

2048.90 

-22.96 

27.97 

227.06 

109.69 

3 12 

52 

1448. 9 

- 

20.06 

20.37 

100.00 

14  51  55 

4628.54 

21.42 

192.76 

226.43 

68.64 

16  9 

3 

4028.5 

18.33 

185.33 

110.00 

3 48  6 

1831  .64 

-25.99 

10.18 

225.76 

113.03 

4 18 

40 

1231 .6 

- 

22.64 

2.62 

110.00 

15  59  0 

4418,56 

24,41 

175.44 

225.04 

65.30 

17  12 

38 

3818.6 

20.68 

168.08 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCORACy 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1190 

TRA  -.2679 

TC3 

.5096 

BAU  .2455 

SGT 

615.6  SGR  644.5  SG3  243.9 

ST  161.6 

SR 

267.2 

SS 

343.8 

ROE  -.2210 

RRA  .2932 

RC3 

.4851 

FAU  .07669 

RRT 

,4845  RRF  - 

.7676  RTF  - 

.5775 

CRT  .5646 

CRS 

-.7333 

CST 

-.9509 

FOE  -.6202 

FRA  -.7600 

FC3- 

■2.5440 

BSP  2219 

see 

891.4  R23  - 

.1548  R13  - 

.7578 

LSA  432.0 

MSA 

167.4 

SSA 

33.5 

BOE  .2510 

BRA  .3972 

6C3 

.7036 

FSP  -694 

SGI 

768.4  502  451,6  THA  47.68 

ELI  286.5 

El2 

124.6 

ALF 

66.43 

LAUNCH  DATE  FE8  21  1969 


flight  time  84 .00 


ARRIVAL  CATE  may  16  1969 


HELIOCENTRIC  CCNIC 


DISTANCE  234.620 


RL  147.96 

LAL 

.00 

La  152.19 

VL  27.949 

GAL  -8.34 

ATL  90.12 

HCA  106.14 

SNA 

131 

.05 

ECC  .19329 

INC 

.1191 

V.l 

30.112 

RP  108.65 

LAP 

-.11 

LOP  250.33 

VP  37.810 

GAP  -5,26 

ATP  89.97 

TAL  220.3] 

TAP 

326 

.44 

RCA  105.72 

APO 

156.30 

V2 

34.070 

RC  67.198 

GL 

-.65 

GP  26,30 

TAL  153.02 

TAP  43.97 

ETS  332.24 

TAE  145.27 

ETE 

41 

.21 

TAC  123  .31 

ETC 

144.64 

CLP 

-36.60 

planetocentric  conic 

C3  25.712 

VHL 

5.071 

OLA  -.13 

RAL  1.33 

RAO  6568.0 

VEL  12.120 

PTH  2.17 

VHP 

5.078 

OPA  37.82 

RAP 

28.59 

ECC 

1 .4231 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

25  17 

2271 .29 

-20.90 

45.11 

226.71 

109.55 

2 

3 

9 

1671 .3 

■10.05 

37.59 

90.00 

33 

21  21 

4923.54 

21 .09 

214.59 

226,79 

70.65 

14 

43 

25 

4323.5 

18.26 

207.06 

100.00 

2 

46  34 

2009.10 

-22.02 

25.38 

226.27 

110.74 

3 

20 

3 

1409.1 

■19.00 

17.09 

100.00 

14 

42  45 

4660.96 

22.21 

194.84 

226.35 

69.46 

16 

0 

26 

4061 .0 

19.21 

107.33 

110.00 

3 

54  40 

1795.93 

-25.02 

7.06 

224.93 

134.09 

4 

24 

36 

1195.9 

21  .55 

» 4? 

110.00 

15 

51  9 

4446.90 

25.21 

177.26 

225.01 

66.11 

17 

5 

16 

3046.9 

21  .76 

169.00 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBr T DETERMINATION  ACCURACY 

toe  -.1131 

TRA 

-.2762 

TC3  .4023 

BAU  .2537 

SGT 

594.2  SGR  ' 

700.5  SG3  269.1 

ST  159.1 

SR 

239.6 

SS 

390.0 

ROE  -.1897  RRA 

,3116 

RC3  .5505 

FAU  .00336 

RRT 

.4675  RRF  - 

.0095  RTF  - 

.5346 

CRT  .4659 

CRS 

-.6955 

CST 

-.9365 

FOE  -.7414 

FRA 

-.6589 

FC3-2.0O67 

BSP  2326 

SOB 

918.6  R23  - 

.1465  R13  - 

.0155 

LSA  452.9 

MSA 

169.0 

SSA 

33.  J 

BOE  .2209 

BRA 

.4164 

6C3  .7380 

FSP  -700 

SGI 

792.6  SG2  464.2  THA  54.74 

El!  255.5 

EL2 

132.0 

Alf 

66.04 

1846 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  21  1969  FLIGHT  TIME  86.00  ARRIVAL  DATE  MAT  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  241 .195 

RL  147.96  LAL  .00  LOL  152.19  VL  28.005  CAL  -8.31  AZL  90.32  HCA  109.31  SMA  131.45  ECC  .19059  INC  .3202  VI  30.312 

RP  W8.6B  LAP  -.30  LOP  261.50  VP  37.850  GAP  -4.63  AZP  89.89  TAL  220.99  TAP  330.30  RCA  106.40  APO  156.51  V2  34.867 

RC  69.360  GL  -1.76  GP  28.23  ZAL  151.50  ZAP  48.13  ETS  334.31  7AE  145.15  ETE  46.34  ZAC  119.44  ETC  144.52  CLP  -40.75 

PLANETOCENTRIC  conic 

C3  25.378  VHL  5.038  DlA  -1.36  RAL  1.29  RAO  6568.0  V£L  12.114  PTH  2.17  VHP  4.850  DPA  39.18  RAP  26.52  ECC  1.4177 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  1 34  u 2230.06  -J9.94  42.46  226.14  110.53  2 11  24  1630.1  -16.97  35.05 

90.00  13  12  7 4958.33  21.86  216.85  226.88  71.54  14  34  46  4358.3  19.13  209.24 

100.00  25457  1969.71  -21.05  22.86  225.69  111.73  32747  1369.7  -17.91  15.47 

100.00  14  34  6 4693.92  22.98  196.99  226.46  70.34  15  52  20  4093.9  20.09  189.38 

110.00  4 1 45  1760.62  -24.02  5.60  224.30  115.09  4 31  5 1160.6  -20.43  358.29 

110.00  15  4348  4475.77  25.99  179.14  225.17  66.97  16  58  23  3875.8  22.65  111  .58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.1 128  TRA  -.2916  TC3  .4389  BAU  .2627  SOT  567,4  SCR  764.6  SG3  294.2  ST  162.9  SR  209.4  SS  436.6 

ROE  -.1544  RRA  .3298  RC3  .6378  FAU  .08987  RRT  .4199  RRF  -.0449  _RTF  -.4636  CRT  .3392  CRS  -.6284  CST  -.9232 

FOE  -.8706  FRA  -.9092  FC3-3. 0659  BSP  2421  SOB  952.1  R23  -.1259  R1 3 -.8440  LSA  481.3  MSA  168.3  SSA  32.5 

0OE  .1912  BRA  .4402  BC3  .7742  FSP  -862  SCI  823.3  SG2  478.2  THA  62.89  ELI  222.8  EL2  144.0  AlF  63.42 

LAUNCH  DATE  FEB  21  1969  FLICHT  TIME  88.00  ARRIVAL  DATE  MAY  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  247,740 

RL  147.96  LAL  .00  LOL  152.19  VL  28.051  GAL  -8,27  AZL  90.53  HCA  112.48  SMA  131.79  ECC  .18827  INC  .5291  VI  30.112 

RP  108.72  LAP  -.49  LOP  264.67  VP  37.874  CAP  -4.03  AZP  89.80  TAL  221.55  TAP  334.02  RCA  106.98  APO  156.60  V2  34.858 

RC  71.560  CL  -2,93  CP  30.27  ZAL  151.81  ZAP  52.47  ETS  336.44  ZAE  144.88  ETE  51.99  ZAC  117.34  ETC  144.62  CLP  -45.14 

PLANETOCENTRIC  CONIC 

C3  25.090  VHL  5.009  DLA  -2.60  RAL  1.39  RAD  6568.0  VEL  12.102  PTH  2.17  VHP  4.656  OPA  40.51  RAP  24.09  ECC  1.4129 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 43  48 

2188.85 

-18.94 

39.86 

225.76 

111.46 

2 20  17 

1588.9 

-15.85 

32.54 

90.00 

13  3 19 

4993.89 

22.61 

219.19 

227.16 

72.48 

14  26  32 

4393.9 

20.00 

211  .49 

100.00 

3 3 56 

1930.36 

-20.04 

20.38 

225.29 

112.66 

3 36  6 

1330.4 

-16.79 

13.09 

100.00 

14  25  52 

4727.62 

23.73 

199.21 

226.76 

71.27 

15  44  39 

4127.6 

20.96 

J91 .51 

110.00 

4 9 24 

1725.42 

-22.98 

3.39 

223.86 

116.03 

4 38  9 

1125.4 

-19.29 

356.19 

110.00 

15  36  53 

4505.33 

26.76 

181.09 

225.51 

67.90 

16  51  58 

3905.3 

23.53 

173.4? 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINA TION  ACCURACV 


TOE  -.1175 

TRA  - 

.3128 

TC3 

.3801 

BAU  .2740 

SGT 

539.8 

SCR 

836.8 

SG3 

318.5 

ST 

172.5 

SR 

170.3 

SS 

404.5 

ROE  -.1142 

RRA 

.3478 

RC3 

.7230 

FAU  .09609 

RRT 

.3336 

RRF 

-.8742  RTF 

-.3579 

CRT 

.1615 

CRS 

-.5059 

CST 

-.9130 

FDE-1 .0060 

FRA  - 

.9692 

FC3- 

3.3155 

BSP  2550 

SGB 

995.8 

R23 

-.0914 

R13 

-.8722 

LSA 

517.5 

MSA 

165.5 

SSA 

31  .9 

BOE  .1639 

BRA 

.4678 

8C3 

.8168 

FSP  -943 

SGI 

865.9 

SG2 

491.7 

THA 

71.00 

ELI 

189.3 

EL2 

160.3 

ALF 

50.05 

LAUNCH  DATE 

FEB  21 

1969 

FLIGHT 

TIME 

90.00 

ARRIVAL 

DATE 

MAV 

22  1969 

HELIOCENTRIC  CONIC  DISTANCE  254 .252 

RL  147.96  LAL  .00  La  152.19  VL  28.087  GAL  -8.23  AZL  90.75  HCA  115.65  SMA  132.05  ECC  .18626  INC  .7476  VI  30 . U 2 

RP  108.74  LAP  -.67  LOP  267.84  VP  37,893  GAP  -3.46  AZP  89.68  TAL  221.97  TAP  337.61  RCA  107.46  APO  1 56.65  V2  34.848 

RC  73.792  CL  -4.17  GP  32.39  ZAL  151.97  ZAP  56,95  ETS  338.71  ZAE  144.39  ETE  58.06  ZAC  115.05  ETC  144.94  CLP  -49.78 

PLANETOCENTRIC  CONIC 

C3  24.840  VHL  4.984  DLA  -3.85  RAL  1.61  RAO  6568.0  V£L  12.092  PTH  2.16  VHP  4,496  DPA  41.80  RAP  21.30  ECC  1.4088 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 54 

4 

2147.20 

-17.00 

37.26 

225.57 

112.33 

2 29  51 

1547.3 

-14.70 

30.03 

90.00 

12  54 

49 

5030.55 

23.34 

221.63 

227.62 

73.49 

14  10  39 

4430.5 

20.85 

213.84 

100.00 

3 13 

36 

1890.70 

-18.98 

17.91 

225.08 

113.54 

3 45  7 

1290.7 

-15.63 

10.7J 

100.00 

14  17 

57 

4762.36 

24.47 

201.52 

227.24 

7 2.28 

15  37  20 

4162.4 

21  .82 

193.73 

110.00 

4 17 

42 

1690.00 

-21.91 

1.20 

223.61 

116.92 

4 45  52 

1090.0 

-18.12 

354.12 

110.00 

15  30 

20 

4535.82 

27.53 

183.13 

226.04 

60.09 

16  45  56 

3935.8 

24.41 

175.35 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.1276  TRA  -.3388  TC3  . 3068  BAU  .2888  SGT  517.2  SCR  917,3  SG3  341.8  ST  187.9  SR  150.7  SS  534,5 

ROE  -.0682  RRA  .3654  RC3  .8139  FAU  .10183  RRT  .2008  RRF  -.8983  RTF  -.2100  CRT  - .1082  CRS  -.2749  CST  -.9078 

FOE-1.1534  FRA-1.0179  FC3-3.5490  BSP  2748  SC8  1053.1  R23  - .0483  R13  -.8975  LSA  562.8  MSA  J61 .2  SSA  31.1 

BOE  .1447  BRA  ,4983  BC3  .8698  FSP  -1026  SGt  925.7  SC2  502.1  THA  80.82  Etl  189.8  EL2  148.3  ALF  167.06 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  92.00  ARRIVAL  DATE  MAV  24  1969 

HELIOCENTRIC  CONIC  OISTANCE  260.733 

RL  147.96  LAL  .00  LOL  15 2,19  VL  28.115  CAL  -8.18  AZL  90.98  HCA  118.81  SMA  132.26  ECC  .18452  INC  .9780  VI  30.112 

RP  108.77  LAP  -.86  LOP  271 ,01  VP  37,905  CAP  -2.92  AZP  89.53  TAL  222.25  TAP  341.07  RCA  107.86  APO  156.66  V2  34.839 

RC  76.053  CL  -5.49  GP  34,57  ZAL  151.95  ZAP  61.54  ETS  341.15  ZAE  143.62  ETE  *4.44  ZAC  112.59  ETC  145.50  CLP  -54.65 

PLANETOCENTRIC  CONIC 

C3  24.626  VHL  4.962  OLA  -5.14  RAL  1.96  RAO  6568 .0  VEL  12.083  PTH  2.16  VHP  4.371  OPA  43.01  RAP  18.19  ECC  1 .4053 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  259  2104.88  -16.76  34.65  225.56  113.16  2 40  14  1504.9  -13.49  27.51 

90.00  12  4631  5068.69  24.05  224.20  228.27  74.58  Mil  0 4468.7  21 .70  216.31 

100.00  3 24  4 1850.29  -17.86  15.43  225.05  114.38  3 54  54  1250.3  -14.42  8.32 

100.00  14  10  17  4798.51  25.20  203.96  227,90  73.37  15  30  16  4198.5  22.68  196.07 

1 10.00  4 26  46  1654.01  -20.78  359.02  223.54  117.77  4 54  20  1054 .0  -16.90  352.04 

110.00  15  24  5 4567.55  28.29  185,28  226.76  69.96  16  40  13  3967.6  25.30  177.39 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINA TION  ACCURACY 

TDE  -.1466  TRA' -.3717  TC3  .2148  BAU  .3067  5CT  509.7  SCR  1001 .9  SC3  361.5  ST  213.1  SR  136.4  SS  583.1 

ROE  -.0178  RRA  .3798  RC3  .9065  FAU  .10649  RRT  .0108  RRF  -.917J  RTF  -.0081  CRT  -.4618  CRS  .0957  CST  -.9104 

FOE-1.2963  FRA-1.0438  FC3-3.7439  BSP  2968  SCB  1124.1  R23  -.0053  R13  -.9171  LSA  615.5  MSA  155.9  SSA  30.2 

80E  .1477  BRA  .5315  BC3  .9316  FSP  -1094  SCI  1001.9  SG2  509.6  THA  89.58  ELI  225.8  EL2  114.2  AlF  157.48 


1847 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


lUNCH  DATE-  FEB  21  1969 

FLIGHT  TIME  94.00 

arrival  date 

MAY 

26  1969 

HELIOCENTRIC  CONIC 
RL  147.96  LAL  .00 

LOL  152.19 

Vl  28.135 

OISTANCE  267.101 

CAL  -8.12  AZL  91.22  HCA  121.97 

SMA 

132.41 

ECC  .18300 

INC  1.2228 

30.112 

RP  100.80 

LAP  -1 .04 

LOP  274.17 

VP  37.912 

GAP  -2.40 

AZP  89,35 

TAL  222.42 

TAP 

344.39 

RCA  108.18 

APO  156.64 

V2 

34  .831 

RC  70.340 

CL  -6.90 

CP  36.78 

ZAL  151.75 

ZAP  66.19 

ETS  343.80 

ZAE  142.52 

ETE 

70.99 

ZAC  110.02 

ETC  146.28 

CLP 

-59.73 

PLANETOCENTRIC  CONIC 
C3  24.440  VHL  4.944 

OLA  -6.47 

RAL  2.44 

RAO  6568.0 

VEL  12.076 

PTH  2.16 

VHP 

4.281 

OPA  44.14 

RAP  14.80 

ECC 

1 .4023 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 17  12 

2061.15 

-15.57 

31.99 

225.74 

113.95 

2 

51  34 

1461 .1 

-12.21 

24.94 

90.00 

12  38  19 

5100.84 

24.75 

226.93 

229.11 

75.70 

14 

3 20 

4508.8 

22.55 

218.95 

ioo.oo 

3 35  28 

1008.67 

-16.67 

12.91 

225.22 

j 15.10 

4 

5 37 

1208.7 

-13.14 

5.89 

1 00.00 

14  2 44 

4036  <55 

25.92 

206,56 

228.77 

74.56 

15 

23  21 

4236.6 

23.55 

190.57 

110.00 

4 36  40 

1617.06 

-19.59 

356.81 

223.66 

118.59 

5 

3 37 

1017.1 

-15.62 

349.94 

110.00 

15  10  2 

4600.93 

29.04 

187.59 

227.68 

71.13 

16 

34  43 

4000.9 

26.19 

179.56 

DIFFERENTIAL  CORRECTIONS 
TOE  -Alii  TRA  -.4086  fC3  .1072  0AU  .3290 
ROC  .D3S6  RRA  .3916  RC3  1.0000  FAU  .HOOT 
rpC'1.4390  FRA-1.0510  FC3-3.8977  BSP  "3271 
eoe  .1700  BRA  .5660  BC3  1 .0065  FSP  -1159 


MID-COURSE  EXECUTION  ACCURACY 

sci  T2$.i  370.0- 

RRT  -.2114  RRF  -.9322  RTF  .2213 
SCB  1212.0  R23  .0323  R1 3 -.9320 

SCI  1090.2  SC2  512.7  THA  97.40 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 

USA 

ELI 


247.0  SR 
-.7042  CRS 
670.3  MSA 
275.6  EL2 


147.2  SS  633.1 
.5099  CST  -.9179 

150.2  SSA  29.1 
81.8  ALF  152.30 


LAUNCH  OATE  FEB  2l  1969 


flight  time  9€.oo 


ARRIVAL  OATE  MAT  20  1969 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  UX  152.19  Vl  28.140 

RP  100.02  LAP  -1.21  LOP  277.34  VP  37.915 

RC  00.651  CL  -0.42  CP  30.99  ZAL  151.37 

PLANETOCENTRIC  CONIC 


DISTANCE  273.599 

CAL  -0.06  AZL  91.40  HCA  125.14  SNA  132.50  ICC  .10168  INC  1.4048  Vi  30.112 

CAP  -1.90  AZP  09.15  TAL  222.45  TAP  347.59  RCA  100.43  APO  156.58  V2  34.824 

ZAP  70.02  ETS  346.69  ZAC  141.00  ETC  77.52  ZAC  107.37  ETC  147.27  ClP  -65.00 


C3  24.307 

VHL  4.930 

OLA  -7.06 

RAL  3.06  RAO  6560.0 

VEL  12.070 

PTH  2.16 

VHP  4 .227 

OPA  45.16- 

RAP  11.19 

ECC  1.4000 

LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 30  23 

2015.52 

-14.29 

29.26 

226.12 

114.71 

3 4 1 

1415.5 

-10.84 

22.28 

90.00 

12  30  3 

5J51.65 

25.43 

229.80 

230.17 

77.11 

13  55  55 

4551  ,7 

23.40 

221 .80 

100.00 

3 47  58 

1765.32 

-15.40 

10.32 

225.50 

115.94 

4 17  24 

1165.3 

-11.79 

3.39 

100.00 

13  55  11 

4077.00 

26.62 

209.37 

229.05 

75.07 

15  16  28 

4277.1 

24.42 

201  .26 

110.00 

4 47  34 

1570.70 

-10.33 

354.55 

223.90 

119.37 

5 13  53 

978.7 

-14.28 

347.70 

110.00 

15  12  4 

4636.47 

29.80 

190.08 

220.03 

72.42 

16  29  21 

4036.5 

27,11 

101.92 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.2125  TRA  -.4504  TC3 

-.oiei 

6AU 

.3543 

SOT  503.5  SCR 

1177.2  SC3 

300.5 

ST 

293.4 

SR 

103.7 

ss 

679.9 

ROE 

.0980  RRA  .3972  RC3 

1.0902 

FAU 

.11100 

RRT  -.4277  RRF 

-.9437  RTF 

.4411 

CRT 

-.9371 

CRS 

.7705 

CST 

-.9288 

FOE-1.3600  FRA-1.0279  FC3- 

■3.9849 

BSP 

5597 

SCB  1313.9  R23 

.0630  R13 

-.9425 

LSA 

740.6 

MSA 

144.5 

SSA 

27.0 

BOE 

.2343  BRA  .6006  BC3 

1.0903 

FSP 

-1197 

SCI  1209.5  SC2 

513.4  THA 

104.67 

Eli 

341  .0 

El2 

55.1 

ALF 

148.69 

LAUNCH 

OATE  FEB  21  1969 

flight  time 

98.00 

ARRIVAL 

OATE 

MA  V 

30  1969 

HELIOCENTRIC  CONIC 


DISTANCE  279.985 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL  26 . 1 54 

GAL  -7.99 

AZL  91.77 

HCA  128.30 

SMA  132.55 

ECC  .18052 

INC 

1.7679 

Vl 

30 . 11 2 

RP  100.84 

LAP 

-1.3* 

LOP  280.50 

VP  37.913 

GAP  -1,42 

AZP  88.90 

TAl  222.38 

TAP  350.67 

RCA  108.62 

APO 

156.40 

V2 

34 .816 

RC  02.901 

CL 

-10.07 

CP  41.19 

7Al  150.78 

ZAP  75.30 

ETS  349.81 

ZAE  139.31 

ETC  03.09 

ZAC  104.70 

ETC 

148.45 

CLP 

-70.41 

PLANETOCENTRIC  CONIC 

C3  24.213 

VHL 

4.921 

OLA  -9.32 

RAL  3.82  RAO  6568.0 

VEL  12.066 

PTH  2.16 

VHP  4. 

209 

OPA  46.09 

RAP 

7.42 

ECC 

1 .3985 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

45  1 

1967.29 

-12.90 

26,40 

226.72 

115.43 

3 17 

49 

1367.3 

-9.37 

19.50 

90.00 

12 

21  32 

5197.97 

26.10 

233,11 

231.46 

70,60 

13  40 

10 

4590.0 

24.26 

224 .92 

100,00 

4 

1 40 

1719.60 

-14.02 

7.62 

226.16 

116.67 

4 30 

27 

1119.6 

'10.33 

.70 

100.00 

13 

47  27 

4920.09 

27.31 

212,44 

231.17 

77.35 

15  9 

20 

4320.9 

25.30 

204 .22 

110.00 

4 

59  39 

1538.46 

-16.97 

352.23 

224.51 

120.13 

5 25 

17 

930.5 

12.04 

345.55 

110.00 

15 

6 5 

4674 .00 

30.56 

192.00 

230.22 

73.00 

16  24 

0 

4074 .8 

28.05 

104.51 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2624 

TRA 

-.4940 

TC3  -.1563 

BAU  .3837 

SOT  675.0  SCR  1262.4  SG3  394,0 

ST  352.0 

SR 

240,3 

SS 

727.0 

ROE  -1646 

RRA 

.397$ 

RC3  1.1749 

FAU  .11210 

RRT 

.5977  RRF  - 

.9529  RTF 

.6114 

CRT  -.9050 

CRS 

.8945 

CST 

-.9403 

FOE-1 .6077 

FRA 

-.9831 

FC3i4 .01 1 1 

BSP  4003 

see  U3J  .9  R23 

.0863  R13  - 

.9504 

LSA  830.0 

MSA 

139.4 

SSA 

26.3 

BOE  .3097 

BRA 

.6341 

BC3  1.1852 

FSP  -1227 

SCI  1337.5  SG2  511.4  THA  110.95 

ELI  424.9 

El2 

34  .4 

ALF 

145.83 

LAUNCH  OATE  FEB  21  1969 


flight  time  100.00 


ARRIVAL  CA TE  JUN  1 1969 


HELIOCENTRIC  CONIC 


01  STANCE  206.340 


RL  147.96 

LAL 

.00 

La  152.19 

VL  28.154 

CAL  -7,92 

AZL  92.08  HCA  131 .45 

SMA 

132.56 

ECC  .17951 

INC 

2.0768 

Vl  30.112 

RP  108.86 

LAP 

-1.56 

LOP  283.66 

VP  37.908 

CAP  -.97 

AZP  00.62 

TAL  222.19 

TAP 

353.64 

RCA  108.76 

APO 

156.35 

V2  34.810 

RC  85.328 

CL 

-11.86 

CP  43.36 

ZAL  149.99 

ZAP  79.00 

ETS  353.18  ZAE  137.24 

ETE 

89.96 

ZAC  102.07 

ETC 

149.77 

CLP  -75.90 

PLANETOCENTRIC  CONIC 

C3  24.175 

VHL 

4.917 

OLA*  -ta.SB 

RAL  4.74 

RAO  6568.0 

VEL  12.065 

PTH  2.16 

VHP 

4.228 

OPA  46.92 

RAP 

3.59 

ECC  1 .3979 

LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

IHJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

1 19 

1915.64 

-11.37 

23.37 

227.57 

116.11 

3 

33  15 

1315.6 

-7.77 

16.55 

90.00 

12 

12  33 

5248 ,84 

26.73 

236.70 

233.00 

00.29 

13  40  2 

4640.0 

25.12 

228.40 

100.00 

4 

17  13 

1670.79 

-12.5 1 

4.79 

226.99 

117*37 

4 

45  4 

1070.8 

-8.74 

358.02 

100.00 

13 

39  20 

4960.92 

27.98 

215.85 

232.75 

79.03 

15 

2 9 

4368.9 

26.10 

207.52 

1 10.00 

5 

13  7 

1495.75 

-15.49 

349.79 

225.27 

120.06 

5 

38  2 

895.7 

■11.29 

343.21 

110.00 

14 

59  56 

4716.73 

31.31 

195.04 

231 .80 

75.53 

16 

18  32 

4116.7 

29.01 

187.39 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.3265 

TRA 

-.5386 

TC3  -.3073 

BAU 

.4150 

SGT 

802.9  SCR  1337.9  SG3 

392.2 

ST 

426.1 

SR 

307.1 

SS  769.9 

ROE 

.2331 

RRA 

.3009  RC3  1 .2460 

FAU 

.11044 

RRT 

-.7157  RRF 

-.9599  RTF 

.7284 

CRT 

-.9951 

CRS 

.9405 

CST  -.9510 

FOE-1.  TIM4 

FRA 

-.9081 

FC3-3.9549 

BSP 

4423 

see 

1560.3  R23 

.1053  R13 

-.9560 

LSA 

921  .0 

MSA 

2 35.2 

SSA  24.6 

BOE 

.4011 

BRA 

.6643 

BC3  1,2841 

FSP 

-1227 

SCI 

1475.1  SC2 

508.6  THA 

126.66 

ELI 

524.7 

El2 

24.6 

ALF  144.26 

1848 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  102.00  ARRIVAL  OATE  JON  3 1969 

HELIOCENTRIC  CONIC  OISTANCE  292.666 

RL  147.96  LAL  .00  La  152.19  VL  20.150  GAL  -7.83  A7L  92.42  MCA  J34.61  SMA  132.52  ECC  . 17861  INC  2.4171  VJ  30-112 

RP  108.88  LAP  -1.72  L OP  286.83  VP  37.899  GAP  -.53  A7P  88.30  TAL  221.89  TAP  356.50  RCA  108.85  APO  156.19  V2  34.804 

RC  87.691  GL  -13.83  GP  45.50  7Al  148.97  7AP  83.99  ETS  356.77  7AE  J34.90  ETE  95.63  7AC  99.50  ETC  151.20  CLP  -81.41 

PLANETOCENTRIC  CCNIC 


C3  24.210 

VHL  4.920 

OLA  -12.57 

RAL  5.82 

RAO  65M.O  y£L  i 2.066 

PTH  2.16 

VHP 

4.285 

OPA  47.70 

RAP  359.75 

ECC  1.3984 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 19  44 

1859.53 

-9.67 

20.13 

228.71 

116.74 

3 

50  43 

1259.5 

-6.01 

13.37 

90.00 

12  2 47 

5305.67 

27.32 

240.75 

234.85 

82.24 

13 

31  13, 

4705.7 

25.96 

232.35 

100.00 

4 34  36 

1617.96 

-10.84 

1.76 

228.09 

118.03 

5 

1 34 

1018.0 

-7.00 

355.06 

100,00 

13  30  36 

5022.47 

28.61 

219.71 

234.63 

80.96 

14 

54  18 

4422.5 

27.07 

211.25 

11 0,00 

5 28  16 

1449.90 

-13.87 

347.23 

226.31 

121. 56 

5 

52  26 

849.9 

-9,60 

340.74 

11 0,00 

14  53  25 

4763.30 

32.05 

199.27 

233.87 

77.43 

16 

12  49 

4163,3 

29.99 

190.66 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.4054  TRA  -.5812  TC3  -.4649  BAU  .448J  SGT  955.5  SGR  1403. 4SG3  384.3  ST  516.0  SR  381.5  SS  810.5 

ROE  .3053  RRA  .3712  RC3  J.3041  FAU  .10689  RRT  -.7921  RRF  -.9654  RTF  .8034  CRT  -.9956  CRS  .9738  CST  -.9602 

FOE-1 .8611  FRA  -.8102  FC3-3.8223  BSP  4873  SG6  1697.8  R23  .1206  R13  -.9600  LSA  1025.1  MSA  132.2  SSA  22.6 

BDE  .5075  BRA  .6897  BC3  1.3845  FSP  -1205  SGI  1621.0  SG2  505.0  THA  121.78  ELI  641.1  El2  28.8  AlF  143.56 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  104.00  ARRIVAL  OATE  JUN  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  298.962 


RL  147.96 

LAL 

.00 

La  152.19 

VL  28.140 

GAL  -7.74 

AZL  92.80  HCA  137.76 

SHA 

132.45 

ECC  .17781 

INC 

2.7964 

Vl 

30.112 

RP  108.90 

LAP 

-1.88 

LOP  289.99 

VP  37.887 

GAP  -.11 

AZP  87.93 

TAL  221.50 

TAP 

359.26 

RCA  106,90 

APO 

156.00 

vz 

34.799 

RC  90.065 

GL 

-16.00 

GP  47.61 

ZAL  147.69 

ZAP  87.91 

ETS  .57 

ZAE  132.34 

ETE 

100.87 

7 AC  97.05 

ETC 

152.69 

CLP 

' -86.90 

PLANETOCENTRIC  CCNIC 

C3  24.345 

VHL 

4.934 

OLA  -14.40  RAL  T .Q9  RAO  6566.0 

VEL  12.072 

PTH  2.16 

VHP 

4.381 

OPA  46.45 

RAP 

355.96 

ECC 

1.4007 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

i 2 LONG 

90.00 

3 

40  48 

1797.58 

-7.76 

16.59 

230.19 

117.32 

4 

10  45 

1197.6 

-4.03 

9.89 

90.00 

11 

51  50 

5370.36 

27.83 

245.42 

237.04 

84.53 

13 

21  20 

4770.4 

26.78 

236.91 

100.00 

4 

54  27 

1559.94 

-8.96 

358.47 

229.54 

118.64 

5 

20  27 

959.9 

-5.07 

351 .84 

100.00 

13 

20  52 

5083.22 

29.18 

224.13 

236.87 

83.22 

14 

45  35 

4483.2 

27.94 

215.55 

110.00 

5 

45  29 

1400.11 

-12.08 

344.48 

227.67 

122.22 

6 

8 49 

800.1 

-7.74 

338.07 

110.00 

14 

46  20 

4815.82 

32.76 

203.20 

236.25 

79.66 

16 

6 35 

4215.8 

30.99 

194.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5 Oil  TRA  -.6192  TC3  -.6243  BAU  .4830  SGT  1126.6  SGR  1461.1  SG3  371.4  ST  623.4  SR  463.6  SS  850.9 

ROE  .3831  RRA  .3457  RC3  1.3463  FAU  .10194  RRT  -.8414  RRF  -.9701  RTF  .8516  CRT  -.9941  CRS  .9865  CST  -.9680 

FOE-1.9217  FRA  -.6991  FC3-3. 6252  BSP  5385  SG8  1845.0  R23  .1329  R1 3 -.9632  LSA  1144.6  MSA  130.6SSA  20. 4 

BOE  .6308  BRA  .7092  BC3  1 .4840  FSP  -11 75  SGI  1775.7  SG2  500.9  THA  126,32  ELI  775.8  EL2  40.4  ALF  143.41 


LAUNCH  DATE  FEB  2J  1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  305.229 


RL  147.96 

LAL 

,00 

La  152.19 

VL  28.125 

GAL  -7.64 

AZL  93.22  HCA  140.91 

SMA 

132.34 

ECC  .17711 

INC 

3.2246 

Vl 

30.112 

RP  108.91 

LAP 

-2.03 

LOP  293.15 

VP  37.872 

GAP  .29  AZP  87.50 

TAL  221 .01 

TAP 

1.92 

RCA  108.90 

APO 

155.78 

V2 

34.795 

RC  92.449 

GL 

-18.42 

GP  49.72 

ZAL  146.12 

ZAP  91 .49 

ETS  4.57 

ZAC  129.60 

ETE 

105.65 

ZAC  94.72 

ETC 

154.20 

CLP 

-92.31 

PLANETOCENTRIC  CONIC 

C3  24.618 

VHL 

4.962 

OLA  -16.41 

RAL  8.57 

RAO  6568.0 

VEL  12.083 

PTH  2.16 

VHP 

4.520 

DPA  49.23 

RAP 

352.22 

ECC 

1 .4051 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN, 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

5 20 

1727.85 

-5,56 

12.64 

232.10 

117.81 

4 

34  8 

J 127 .9 

-1.79 

5.99 

90.00 

11 

39  5 

5445.55 

ZB, 19 

Z50.89 

239.63 

87.24 

13 

9 51 

4845.5 

27.51 

242.29 

100.00 

5 

17  27 

1495.16 

-6.83 

354  .84 

231.41 

119.17 

5 

42  22 

895.2 

-2.89 

348.27 

100.00 

13 

9 40 

5153.47 

29.64 

229.31 

239.53 

85.91 

14 

35  33 

4553.5 

28.75 

220.61 

110,00 

6 

5 17 

J 345. 34 

-10.08 

341.51 

229.44 

122*64 

6 

27  42 

745.3 

-5.68 

335.18 

110.00 

14 

38  20 

4876.05 

33.41 

207.78 

239.06 

82.30 

15 

59  36 

4276.1 

31.98 

198.84 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.6165  TRA  -.6500  TC3  -.7794  BAU  .5169  SGT  1310.4  SGR  1501.4  SG3  352.2  ST  750.0  SR  547.5  SS  885.9 

ROE  .4629  RRA  .3081  RC3  1.3635  FAU  .09528  RRT  -.8728  RRF  -.9737  RTF  .8825  CRT  -.9927  CRS  .9930  CST  -.9741 

FOE-1.9546  FRA  -.5691  FC3-3.3507  BSP  5866  SG6  1992.8  R23  .1445  R13  -.9652  USA  1276.6  MSA  130.4  SSA  18.0 

BOE  .7710  BRA  .7193  BC3  1 .5705  FSP  -1115  SGI  1929.7  SG2  497.5  THA  130.56  ELI  927.1  EL2  53.5  ALF  143.93 

LAUNCH  OATE  FEB  21  1969  FLIGHT  TIME  108.00  ARRIVAL  DATE  JUN  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  311.468 

RL  147.96  LAL  .00  La  152.19  VL  28.107  GAL  -7. $3  AZL  93.71  HCA  144.06  SMA  132.20  ECC  .17648  INC  3.7149  Vl  30.112 

RP  108.92  LAP  -2.18  LOP  296.31  VP  37.855  GAP  .67  ATP  86.99  TAL  220.43  TAP  4,49  RCA  108.87  APO  155.54  V2  34.791 

RC  94.840  GL  -21.13  GP  51.87  7AL  144.24  ZAP  94.68  ETS  8.75  ZAE  126.71  ETE  109.98  ZAC  92.53  ETC  155.73  CLP  -97.59 

PLANETOCENTRIC  CONIC 


C3  25.084 

VHL 

5,008 

OLA  -18.63  RAL  10.30 

RAO  6568.0  VEL  12.102  PTH  2.17 

VHP  4.706 

OPA  50.07 

RAP 

348 . 52 

ECC 

1.4120 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

4 

34  35 

1647.41 

-2.99 

8.13 

234.59 

118.17 

5 2 

2 

1047.4 

.60 

1 .50 

9 0.00 

11 

23  36 

5535.22 

28.31 

257.44 

242.68 

90.53 

12  55 

51 

4935.2 

Z8.09 

240.79 

1 00.00 

5 

44  39 

1421.29 

-4.36 

350.75 

233.83 

119.60 

6 8 

21 

821.3 

-.39 

344.22 

1 00.00 

12 

56  13 

5236.57 

29.88 

235.47 

242*67 

89.14 

14  23 

29 

4636.6 

29.44 

226.69 

110.00 

6 

28  23 

1284.27 

-7.81 

338.24 

231.70 

123.39 

6 49 

47 

684.3 

-3.36 

331 .97 

110.00 

14 

28  58 

4946.36 

33.92 

213.21 

242.45 

85.47 

15  51 

25 

4346.4 

32.92 

204.11 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.7554 

TRA 

-.6704 

TC3  -.9230  BAU  .5510 

SGT 

1502.1  SGR 

1532.6  SG3 

329.7 

ST  898.0  SR 

637.2 

SS 

920.5 

ROE  .5497 

RRA 

.2615 

RC3  1.3592  FAU  .08768 

RRT 

-.8938  RRF 

-.9769  RTF 

.9034 

CRT  -.9917 

CRS 

.9965 

CST 

-.9792 

FDE-1.9725 

FRA 

-.4354 

FC3-3.0263  BSP  6398 

SG0  2146.0  R?3 

.1544  R13  - 

.9670 

LSA  1429.1 

MSA 

131.6 

SSA 

15.6 

BOE  .9342 

BRA 

.7196 

BC3  1.6430 

FSP  -1051 

SGI 

2088.2  SG2 

494.4  THA  134.36 

ELI  1099.1 

ELZ 

66.8 

ALF 

144.71 

1849 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69) 


LAUNCH  0AT£  FEB  01  1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  H 1969 

HELIOCENTRIC  CONIC  DISTANCE  317.650 

RL  147.96  LAL  .00  LOL  150.19  VL  26.08 5 CAL  -7.41  ATL  94.09  MCA  147.01  SNA  130.04  ECC  .17593  INC  4.0856  VI  3(3.110 

RP  108.93  LAF  -0.30  LOP  099.47  VP  37.836  CAP  1.04  A 2?  86.40  TAL  019.76  TAP  6.97  RCA  108.81  APO  155.07  V0  34.788 

RC  97.036  CL  -04.17  CP  54.10  TAL  141.99  TAP  97.43  ETS  13.10  TA£  103.67  ETE  113.91  7AC  90.46  ETC  157.04  ClP-100.75 

planetocentric  CONIC 


C3  05.809 

VHL 

5,080  OLA  -01.11 

RAL  10.31 

RAD  6568.0 

VEL  10.133 

PTH  0.17 

VHP 

4.940 

OPA  51.03 

RAP  344.81 

ECC  1 .4051 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

90.00 

5 

10  38 

1551.07 

.10 

0.75 

037.84 

118.30 

5 

36  09 

951  .1 

3.90 

356.10 

90.00 

11 

3 38 

5646.00 

07.90 

065.53 

046.00 

94.57 

10 

37  44 

5046.0 

08.30 

056.88 

100.00 

6 

17  43 

1334.56 

-1.43 

345.98 

036.98 

119.86 

6 

39  57 

734.6 

0.55 

339.46 

100.00 

10 

39  14 

5337.76 

09.75 

040.99 

046.35 

93.10 

14 

8 11 

4737.8 

09.86 

034 .IS 

110.00 

6 

55  51 

1015.00 

-5.00 

334.57 

034 .64 

103.83 

7 

16  6 

615.0 

-.72 

308.35 

110.00 

14 

17  34 

5030.07 

34.10 

019-73 

046.46 

89.30 

15 

41  05 

4430.1 

33.71 

010.50 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9008  TRA  -.6767  TC3-1 .0460  BAU  .5808  SGT  1697.5  SCR  1547.5  SC3  303.0  ST  1069.4  SR  127.7  SS  950.4 

ROE  .6410  RRA  .0001  RC3  1.3045  FAU  .07903  RRT  -.9070  RRF  -.9795  RTF  .9177  CRT  -.9910  CRS  .9984  CST  -.9833 

FOE-1.9680  FRA  -.0960  FC3-0.649O  BSP  6903  SOB  0097.0  R03  .1640  R13  -.9681  LSA  1599.5  MSA  134.1  SSA  13.0 

BOE  1.1037  BRA  .7063  0C3  1 .6877  FSP  -96 8 SCI  0243.6  SC0  4 90.4  THA  137.90  ELI  1091.0  EL0  79.9  ALF  145.85 

LAUNCH  DATE  FEB  01  1969  FLIGHT  TIME  110.00  ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  303.864 


RL  147.96 

LAL  .00 

LOL  152.19 

VL  08.060 

CAL 

'7.29 

ATL  94.96  HCA  150.35 

SMA 

131.85 

ECC 

.17544 

INC 

4.9626 

VI  30.112 

RP  100.94 

LAP  -0.45 

LOP  302.64 

VP  37.015 

GAP 

J .39 

ATP  85.68 

TAL  219.02 

TAP 

9.37 

RCA 

108.70 

APO 

154.99 

V0  34.786 

RC  99.636 

CL  -07.61 

GP  56.52 

TAL  139.30 

TAP 

99.69  ETS  17.69 

TAE  120.40 

ETE 

117.51 

TAC 

88.49 

ETC 

1 58 . 78 

CLP-107.77 

planetocentric  conic 

C3  06.989 

VHL  5.195 

OLA  -23.87  RAL  14.68 

RAD  6568.1 

VEL  12.181 

PTH  2.19 

VHP 

5.259 

DPA 

50.14 

RAP 

340.98 

ECC  1.4442 

i 

LNCH  ATMTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

~ 

90.00 

5 57  40 

1407.36 

4.10 

355 

.84 

242.24 

118.04 

6 

21  36 

807.4 

7.80 

349.14 

1 

90.00 

10  35  20 

5791  .51 

06.7$ 

075 

.99 

250.20 

99.67 

12 

11  52 

5191.5 

27.81 

267.49 

: 

100.00 

6 59  40 

1027.56 

0.00 

340 

.11 

241.19 

119.82 

7 

20  9 

607.6 

6.15 

333.55 

100.00 

10  16  0 

5466.53 

08.90 

050.46 

250.58 

98.01 

13 

47  15 

4066.5 

29.70 

243.75 

11 0.00 

7 09  20 

1134.61 

"0.13 

330 

.36 

238.48 

124.12 

7 

40  15 

534  ,6 

2.36 

324 . 1 6 

11 0.00 

14  2 59 

5130.06 

33.97 

207 

.70 

251.20 

94.03 

15 

28  31 

4530.3 

34.16 

218.46 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.1077 

TRA  -.6649 

TC3-1 .1394 

BAU  .6109 

SCT  1895.2  SCR  1551.5  SG3  274.4 

ST 

1067.3 

SR 

820.1 

SS  977.0 

ROE  .7415 

RRA  .1313 

RC3  1 .0598 

FAU  .06909 

RRT  -< 

,9161  RRF 

.9819  RTF 

.9284 

CRT 

-.9910 

CRS 

.999 4 

CST  -.9866 

FOE-1 .9493 

FRA  -.1612 

FC3-0 .0400 

BSP  7431 

SCB  2449.2  R23 

.1725  R13  - 

.9693 

LSA 

1793.0 

MSA 

137,4 

SSA  10.9 

BOE  1.3497 

BRA  .6770 

BC5  1.6986 

FSP  -880 

SCI  2399.5  SC2  491.3  THA  141.20 

ELI 

1506.7 

EL2 

92.4 

ALF  147.19 

- 

LAUNCH  DATE  FEB  01  1969 

flight  time  iia.oo 

ARRIVAL 

. OATE 

JUN  15  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  330.020 

RL  147.96 

LAL  .00 

L<X  150.19 

VL  08 .032 

GAL 

-7.15 

ATL  95.70 

HCA  153.49 

SMA 

131.65 

ECC 

.17501 

INC 

5,7838 

VI  30.112 

RP  108.94 

LAP  -0.58 

LOP  305.80 

VP  37.793 

GAP 

1,73 

ATP  84.82 

TAL  218.20 

TAP 

11.69 

RCA 

108.61 

APO 

154.69 

V0  34.704 

RC  100.038 

GL  -31.50 

GP  59.14 

TAL  136.18 

TAP  101.43 

ETS  22.51 

TAE  117.13 

ETE 

120.80 

TAC 

86.59 

ETC 

160.40 

CLP-112.73 

PLANETOCENTRIC  CONIC 

C3  08.783 

VHL  5.365 

OLA  -06.96 

RAL  17.49 

RAD  6568.2 

VEL  12.254 

PTH  2.20 

VHP 

5.659 

DPA 

53.41 

RAP 

336.88 

ECC  1,4737 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

7 JO  48 

1033.06 

10.19 

344 

.81 

248.70 

116.56 

7 

31  21 

633.1 

13.68 

337.87 

90.00 

9 44  45 

709.83 

23.00 

313 

.70 

254.07 

106.70 

9 

56  54 

109.8 

25.27 

305.64 

100.00 

7 58  16 

1079.73 

7.16 

.94 

247.08 

119.10 

8 

16  16 

479.7 

10.98 

325.24 

100.00 

11  39  58 

5646.44 

26.51 

265 

.29 

255.08 

104.34 

13 

14  4 

5046.4 

28.22 

256.90 

110.00 

8 11  46 

1037.38 

1 .58 

325 

.29 

243.64 

124.15 

8 

29  3 

437.4 

6.05 

319.06 

110.00 

13  40  58 

5061  .56 

30.91 

237.64 

256.66 

99.81 

15 

10  39 

4661  .6 

33.91 

228.54 

DIFFERENTIAL  CORRECTIONS  * HIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3801  TRA  -.6078  TC3-1.1 899  BAU  .6385  SCT  0091.6  SCR  1537.3  SG3  043.6  ST  1493.7  SR  907.0  SS  998.7 

ROE  .8486  RRA  .0439  RC3  1.1563  FAU  .06003  RRT  -.9010  RRF  -.9838  RTF  .9364  CRT  -.9909  CRS  .9998  CST  -.9893 

FOE-1 .9118  FRA  -.0090  FC3-1. 81 1 6 BSP  7910  SOB  0595.8  R03  .1804  RJ  3 -.9700  LSA  0007.8  MSA  141  .5  SSA  8.8 

BOE  1.6018  BRA  .6093  BC3  1.6590  FSP  -780  SCI  0548.8  SC0  491.5  THA  144.38  ELI  1744.5  EL0  104.6  ALF  148.84 

LAUNCH  DATE  FEB  01  1969  FLIGHT  TIlC  116.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  336.148 

RL  147.96  LAL  .00  LOL  150.19  VL  08.001  CAL  -7.01  ATL  96.81  HCA  156.60  SMA  131.40  ECC  .17464  INC  6.8075  VI  30.110 

RP  108.95  LAP  -0.70  LOP  308.96  VP  37.769  GAP  0.06  ATP  83.75  TAL  017.31  TAP  13.93  RCA  108.47  APO  154.37  V0  34.783 

RC  104.441  CL  -35.88  CP  60.05  TAL  130.50  TAP  100.60  ETS  07.68  TAE  113.55  ETE  104.19  TAC  84.68  ETC  160.00  CLP-1J7.73 

»lanetocentric  CONIC 

C3  31.590  VHL  5.600  OLA  -30.38  RAl  00.85  RAO  6568.3  VEL  10.568  PTH  0.03  VHP  6.181  DPA  54.84  RAP  330.09  ECC  1.5199 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  JNJ  ATMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

78.52 

7 

0 40 

1302.79 

17.90 

353.76 

257.40 

114.96 

7 30 

03 

700.8 

21.11 

346.40 

101 .48 

10 

13  44 

706.77 

17.91 

309.86 

257.40 

114.95 

10  25 

30 

106.8 

21 .13 

302.50 

78.52 

7 

8 40 

1302.79 

17.90 

353.76 

257.40 

114.96 

7 30 

03 

700.8 

21  .11 

346.40 

101 .48 

10 

13  44 

706.77 

17.91 

309.86 

257.40 

114.95 

10  25 

30 

106.8 

21.13 

302.50 

110.00 

9 

9 4* 

908.29 

6.49 

310.52 

250.87 

123.64 

9 24 

53 

308.3 

10.87 

312.16 

110.00 

13 

11  49 

5437.30 

30.12 

250.56 

262.51 

106.98 

14  40 

07 

4837.3 

32.15 

241 .93 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1.7079 

TRA 

-.5577 

TC3-1.1875 

BAU  .6598 

SCT  2290.7  SCR 

1507.8  SC3 

010.4 

ST 

1750.7 

SR 

983.8 

SS  1014.3 

ROE  .9643 

RRA 

-.0594 

RC3  1 .0152  FAU  .05057 

RRT 

-.9232  RRF 

-.9652  RTF 

.9438 

CRT 

-.9909 

CRS 

.9999 

CST  -.9916 

FOE-1 .8624 

FRA 

.0902 

FC3-1.3859 

BSP  8424 

SCB  2742.4  R23 

.1853  R13 

' .971 7 

LSA 

0046.6 

MSA 

145.4 

SSA  7.0 

BOE  1.9613 

BRA 

.5608 

BC3  1.5623 

FSP  -681 

SC! 

2697.9  SG2 

492.1  THA 

147.50 

EL! 

2006.6 

EL0 

115.6 

ALF  150.81 

1850 


J PL  TM  33-99 


EARTH  VENUS  TRAJECTORIES  < VOL  4 1968-69  • 


LAUNCH  CATE  FE6  21  1969 


Flight  time  110.00 


ARRIVAL  CATE  JUN  1 9 3 969 


heliocentric  cone 


RL 

147.96 

lal 

.00 

LOL 

RP 

108.95 

lap 

-2.81 

LOP 

RC 

106.844 

GL 

-40.79 

GP 

planetocentric 

CONIC 

C3 

36. 103 

VHL 

6.009 

CLA 

-34.10  RAL  2 4.94  RAC  6568.4  VEL  13.549  PTH  2 .27  VHP  6.879 


LNCH  A7MTH 
70.15 
109.85 
70.15 
109.85 
110.00 
110.00 


LNCH  TIME 
6 28  44 
II  26  17 
6 28  44 
II  26  17 


32 

39 


DIFFERENTIAL  CORRECTIONS 


TCE-2. 1 370 

TRA 

-.4364 

TC3-1 

.1178 

BAU 

.6721 

ROE  1 

.0766 

RRA 

-.1860 

RC3 

.8304 

FAU  .04090 

FDE-1 

.7977 

FRA 

.1998 

FC3  - 

.9808 

BSP 

0881 

BCE  2.3929 

BRA 

.4744 

BC3  1 

.3925 

FSP 

-577 

LAUNCH  CATE  FEB  21  1969 

HELIOCENTRIC  CONIC 
RL  147.96  LAL  .00  LOL  152.19 
RP  108.94  LAP  -2.91  LOP  315.29 
RC  109.246  GL  -46.20  GP 

plane tocen trig  conic 

C3  43.704  VHL  6.611  DLA 
l*NCH  TIME 
6 12  0 
12  22  56 
6 12  8 
12  22  56 
6 12  8 
12  22  56 
DIFFERENTIAL  CORRECTIONS 
TOE-2. 7290  TRA  -.2360  TC3  -.9752 
ROE  1.1565  F’RA  -.3358  RC3  .6095 
FOE-1.7249  FRA  .2940  FC3  -.6268 
BOE  2.9640  BRA  .41&4  BC3  1.1500 


LAUNCH  CATE  FED  21  1969 


CISTANCE  342.246 

152.19  VL  27.967  GAL  -6.85  A7L  98 . J 3 HCA  159.74  5MA  131.18  ECC  .1701  INC  8.1272  VI  30.112 

312  12  VP  37.744  GAP  2.37  A7P  82.37  TAL  216.35  TAP  16.09  RCA  108.31  APO  1 54.04  V2  34.783 

55  i 33  7AL  128.22  ZAP  103.15  ETS  33.39  7AE  109  X8  TTF W . l\~7kC  82.69  ETC  164.49  ClP-123.04 

CPA  56.38  RAP  326.88  ECC  1.5942 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
912.0  22.54  3.03 

5253.0  22.56  270.31 

912.0  22.54  3.03 

5253.0  22.56  270.31 

16.0  20.94  295.50 

5f9T.ti  24.17  266.78 

OR61 T CE TERMINATION  ACCURACY 
ST  2043.7  SR  1029.1  5S  1019.9 

CRT  -.9907  CRS  .999 7 CST  -.9935 

LSA  2500.8  MSA  349.0  SSA  5.5 

ELI  22^4.7  tCt  125.4  AlF  153.40 

ARRIVAL  CATE  JUN  21  1969 


L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

1511 .99 

18.83 

10.19 

264 .69 

118.98 

6 53  56 

5852.97 

18.84 

277.47 

264 . 70 

110.97 

1 3 3 50 

1511 .99 

18.83 

10.19 

264.69 

110.98 

6 53  56 

5852.97 

18.04 

277.47 

264.70 

110.97 

13  " 3 50 

615.98 

17.07 

302.50 

263.65 

120.07 

11  19  48 

5796.98 

20.61 

274.11 

265.72 

117.09 

13  21  16 

SGT  2491.9  SGR  1447.7  SG3  180.8 
RRT  -.9217  RRF  -.9853  RTF  .95ll 
SOB  2881.9  R23  - 1071  Rl  3 -.9737 

SGI  2839.4  SG2  492.9  THA  150.87 

FLIGHT  TIME  120.00 


LNCH  A7MTH 
63.47 
116.53 
63.47 
116.53 
63.47 
116.53 


69.08 

-38.03 
L-I  TIME 
1669.36 
5792.07 
1669.36 
5792.07 
1669.36 
5792.07 


DISTANCE  340.309 

VL  27.932  GAL  -6.69  A7L  99.90  HCA  162-85  SNA  130.92 

VP  37.710  GAP  2.67  A7P  80.53  TAL  215.32  TAP  18. 1.7 

7AL  123.34  7AP  103.04  ETS  40.10  7AE  105.41  Eft  132.00 


ECC  .37401  INC  9.9037  VI  30.112 
RCA  108.14  APO  153.70  V2;  34.784 
7AC  80.50  ETC  167.73  ClP- 129.20 


RAl  29.9 6 

RAO  6568.7 

VEl  12.040 

PTH  2.34 

VHP  7.052 

CPA  57.91 

RAP  320.22 

ECC  1 .7192 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18.97 

22.06 

273.07 

123.60 

6 39  58 

1069.4 

23.25 

16.03 

18.99 

272.70 

273.00 

123.59 

13  59  20 

5192.1 

23.27 

265 .87 

18.97 

22.06 

273.07 

123.60 

6 39  50 

1069.4 

23.25 

16.03 

18.99 

272.70 

273.00 

123.59 

13  59  20 

5192.1 

23.27 

265.87 

18. 97 

22.06 

273.07 

123.60 

6 39  58 

1069.4 

23.25 

16.03 

18.99 

272.70 

273.00 

123.59 

13  59  28 

5192.1 

23.27 

265  .87 

BAU  .6719 
FAU  .03164 
BSP  9366 
FSP  -479 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2706.3  SGR  1338.1  SG3  150.3 
RRT  '.9151  RRF  -.9820  RTF  .9600 
SGB  3019.1  R23  .1822  *13  -.9769 

SGI  2979.0  SG2  490.3  THA  154.93 


flight  time  122.00 


ORBIT  DETERMINATION  ACCURACY 


HEL iocentric  CCNIC 


CISTANCE  354 . 330 


Rl 

147.96 

LAL 

.00 

LOL 

1 52. 

.19 

VL 

27.094 

gal 

-6.51 

A7L 

102 

.44 

HCA 

165, 

.94 

RP 

108 .94 

lap 

- 3 

.00 

LOP 

318, 

,45 

VP 

37.692 

GAP 

2.95 

A7P 

77 

.93 

TAL 

214 

.22 

RC 

111  .64  5 

GL 

-51 

.95 

GP 

73, 

, 34 

7AL 

117. 

.86 

7AP 

102.24 

ETS 

48 

.94 

7AE 

100 

.56 

plane  tccentric 

CONI 

C 

C 3 

57 .444 

VHL 

7. 

579 

CLA 

-41 

.90 

ral 

36, 

.17 

RAC 

6569.0 

VEL 

13. 

37? 

PTH 

2 

.44 

LNCH  A7MTH 
57.73 
122.27 
57.73 
122.27 
57.73 
122.27 


LNCH  TIME 
6 10  29 
13  14  9 

6 10  29 
13  14  9 

6 10  29 
13  14  9 


L-I  TIME 

1812. m 


5785 

1812 

5785 

1812 

5785 


DIFFERENTIAL  CORRECTIONS 
TOE -3. 5820  TRA  .1124  TC3 
RCE  1.0851  RRA  -.5034  RC3 
FCE-I .6477  FRA  .3821  FC3 
BCE  3.7428  BRA  .5138  BC3 

launch  cate  FEB  21  1969 


.45 

.10 

.45 

.10 

.45 

.7568 

.3631 

.3435 

.8394 


INJ  LAT 

17.79 

17.80 

17.79 

17.80 

17.79 

17.80 

BAU  .6446 
FAU  .02279 
BSP  9761 
FSP  -383 


INJ  LONG 
34  .02 
271 .23 
34.02 
271 .23 
34.02 
27] .23 


INJ  RT  ASC 

285.21 

285.22 

285.21 

285.22 

285.21 

285.22 


INJ  A7HTH 
128.58 
128.58 
128.58 
128.58 
128.58 
1 28 . 58 


VHP  9.28  3 
INJ  TIME 
6 40  4J 
14  50  35 
6 40  4 J 
14  50  35 
6 40 
14  50 


4 ! 
35 


ST 

2366 

.0 

SR 

1008.7 

SS 

101 

6.6 

CRT 

-.9898 

CRS 

.9990 

CST 

-.9952 

LSA 

2762 

.2 

MSA 

150.8 

SSA 

4.2 

ELI 

2569 

.A 

El2 

132.6 

ALF 

157 

.06 

ARRI VAt 

OA  TE 

JUN 

2 3 

1 969 

ECC 

.173 

74 

INCI 

2.4359 

VI 

30. 

1 12 

RCA 

107 . 

95 

APO 

153.35 

v2 

34  . 

78  5 

7 AC 

77. 

92 

ETC 

173.18 

CLP 

-137 

.69 

CPA 

59. 

16 

RAP 

31 1 .75 

ECC 

1 .9454 

PC 

CST  T 

TM 

INJ 

2 LAT 

INJ 

2 L 

ONC 

1212. 

1 

22.65 

27. 

67 

5185  . 

5 

22.67 

264  . 

87 

1212. 

1 

22.65 

27. 

67 

5185  . 

5 

22.67 

264  . 

87 

1212. 

! 

22.65 

27. 

67 

5185. 

5 

22.67 

264  . 

87 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2943.1  SGR  1111.3  SG3  121.4 

RRT  -.8899  RRF  -.9646  RTF  -97| 1 

SGB  33  4 5.9  R23  .1683  R1  3 - . J8J  4 

SGI  3309.1  SG2  479.8  THA  160.95 

flight  time  124.00 


ORB  I T CE TERM  I N A 
ST  2708.3  SR 
CRT  -.9853  CRS 
LSA  3002.6  MSA 
'Eli  2830.7  EL2 


TfON  ACCURAO 
834.5  SS  1003.4 
.9958  CST  -.9968 
349.9  SSA  3.1 
156.4  AlP  163.07 


ARRIVAL  CATE  JUN  ?5  1969 


HELIOCENTRIC  CCNIC 


Rl 

147.96 

LAL 

.00 

LOL 

RP 

108 .93 

LAP 

-3.08 

LOP 

RC 

1 14  .042 

gl 

-57.62 

GP 

planetocentric 

CONIC 

C3 

85 .123 

VHL 

9.226 

CLA 

CISTANCE  360.290 

15 2.19  VL  27.055  GAL  -6.31  A7L  106.35  HCA  168.99  SMA  130.37  ECC  .1  7344  INC16.34G3  VI  30 . 11 2 

321.61  VP  37.665  GAP  3.23  A7P  73.94  TAL  213.03  TAP  22.02  RCA  107.76  APO  152.98  V2  34.707 

77.98  7AL  111.91  7AP  100.73  ETS  63.22  7AE  94.02  HE  150.01  7AC  74.6?  ETC  104.30  ClP-153.30 


-45.15  RAL  43.77  RAC  6569.7  VEL  14.369  PTH  2.61  ^ 11.552  CPA  59.58  RAP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

Tnj  TIME 

PC'  CST  TIM 

Tnj  2 

53.23 

6 

22  51 

1952.87 

14.65 

43.81 

290.68 

133.20 

6 55  24 

1352.9 

20 

126.77 

.14 

2 25 

5830.32 

14.67 

272.42 

298 . 70 

133.20 

15  39  35 

5230.3 

20 

53.23 

6 

22  51 

1952.87 

14.65 

43.81 

298.68 

133.20 

r 55  24 

1352.9 

20 

126.77 

14 

2 25 

5830.32 

34.67 

272.42 

298.70 

133.20 

15  39  35 

5230.3 

20 

53.23 

6 

22  51 

1952.87 

14.65 

43.81 

298.68 

133.20 

6 55  24 

1352.9 

20 

126.77 

14 

2 25 

5830.32 

14.67 

272.42 

298 . 70 

133.20 

15  39  35 

5230.3 

20 

DIFFERENTIAL  CORRECTIONS 
TCE-4.8457  TRA  .757?  TC3  -.4700  BAU  .5627 

RCE  .3995  RRA  -.5766  RC3  .3264  FAU  .01449 

FCE-I. 5895  FRA  .47)2  F C3  -.1474  BSP  10182 

BCE  4.8621  BRA  .9517  6C3  .4944  FSP  -301 


MID-COURSE  EXECUTION  ACCURACY  ORBIT  UEILKMINA 

SGT  3205.9  SGR  611.3  SG3  95.4  ST  Ml  6.0  SR 

RRT  -.6586  RRF  -.7604  RTF  .9845  CRT  -.8849  CRS 

SGB  3263.7  R?3  .1417  Pi  3 '■9872  ' LSA  3185.3  MSA 

SGI  3231.6  SG2  45 6.4  THA  172,70  Ell  3027.0  Fl'Z 


300.89  ECC  2.4009 
LAT  INJ  2 LONG 

04  38.03 

05  266.64 

04  38.03 

05  266.64 

04  38.0  3 

05  266.64 
N ACCURACY 

291.2  SS  993.0 
.9109  CST  -.9983 
144  .8  SSA  2.3 
1 35 . 1 AiF  175.31 


1851 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CAT E 21  J 969 


HELIOCENTRIC  conic 


flight  time  126.00 
DISTANCE  366.141 


ARRIVAL  DATE  JUN  27  1969 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL 

27.014 

GAL  -6.09 

AZL  113.14 

HCA  171.95 

SMA  130.08 

ECC  .17304 

INC23.1391 

VI 

50.112 

RP  108.93 

LAP 

-3.16 

LOP  324.78 

VP 

37.637 

CAP  3.43 

A7P  67.07 

TAL  21 1 . 73 

TAP  23.67 

RCA  107.57 

APO 

152.59 

V2 

34.790 

RC  116.435 

CL 

-62 . 1 5 

GP  03.26 

ZAL 

105.7? 

ZAP  96.53 

ETS  93.33 

ZAE  07.46 

ETE  177.69 

ZAC  69.09 

ETC 

211.77 

CLP 

167.36 

PLANETOCENTRIC  ( 

CONIC 

C3  151 .096 

VHL 

12.292 

CLA  -46.68 

RAL 

5?. 54 

RAC  6570.6 

VEL  16.505 

PTH  2.00 

VHP  15.573 

OPA  50.01 

RAP 

207.43 

ECC 

3.4067 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

51.19 

6 

50  20 

2088.02 

9.39 

51  .23 

313.56 

135.95 

7 25  9 

1400.0 

15.00 

45.89 

120.81 

34 

44  54 

639.81 

9.40 

298.33 

313.57 

135.94 

14  55  34 

39.0 

15.10 

293.00 

51.19 

6 

50  20 

2008.82 

9.39 

51.23 

313.56 

135.95 

7 25  9 

1400.0 

15.00 

45.89 

120.81 

14 

44  54 

639.81 

9.40 

298,33 

313.57 

135.94 

14  55  34 

39.0 

15.10 

293.00 

51  .19 

6 

50  20 

2080.82 

9.39 

51  .23 

313.56 

135.95 

7 25  9 

1400.0 

15.08 

45  .89 

120.01 

14 

44  54 

639.81 

9.40 

298.33 

313.57 

135.94 

14  55  34 

39.8 

15.10 

293.00 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-5.0729 

TRA 

1 .9146 

TC3  -.1657 

BAU 

.3358 

SGT  3058.1  SGR  3380.0  5G3 

73.9 

ST  2765.2 

SR 

1377.0 

SS 

1017.3 

RDE-2.9536 

RRA 

.1322 

RC3  -.0125 

FAU 

.00501 

RRT  . 

9237  RRF  , 

9031  RTF  . 

-9975 

CRT  .9926 

CRS 

-.9896 

CST 

-.9998 

FDE - 1 .6003 

FRA 

.6052 

FC3  -.0333 

BSP 

10473 

SG6  3355.1  R23 

1 102  Rl 3 ■ 

9925 

LSA  3248.5 

MSA 

156.8 

SSA 

1 .0 

BCE  6.5730 

BRA 

1 .9191 

BC3  .1662 

FSP 

-233 

SGI  3319.5  SG2  407.1  THA  23.15 

ELI  3085.4 

El2 

150.3 

ALF 

26.37 

LAUNCH  CATE  FEB  2\  3969 


FLIGHT  TIME  128.00 


arrival  CATE  JUN  29  1969 


heliocentric  CCNIC 

Rl  147.96  LAl  .00  LOL  15?. 19  VL  27.77 2 CAL 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.610  GAP 

RC  119.823  CL  -62-46  CP  75.93  7Al  99.75  ZAP 

PLANETOCENTRIC  conic 

C3  355.350  VHL  10.05J  OLA  -43.91  RAl  60.09  RAO  6572.0  VEL  21 .033  PTH 


DISTANCE  371.731, 

'5.S1  A7L  127.23  HCA  174.67  SMA  129.79  ECC  .17223  INC37.2273  VI  30.112 

3.50  A7P  52.09  TAL  210.10  TAP  24.06  RCA  107.43  APO  1 52 . 1 4 V2  34.794 

95.00  ETS  14?.76  7AE  76.44  ETE  224 .03  7AC  61.72  ETC  259.01  CLP  114.50 


OPA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

54.92 

7 37  37 

2174.09 

3.25 

52.96 

327,50 

133.02 

8 13  51 

1574 .1 

125.08 

15  4 14 

797.51 

3.26 

306.77 

327.51 

133.02 

15  17  32 

197.5 

54.92 

7 37  37 

2174.09 

3.25 

52.96 

327,50 

133.02 

0 13  51 

1574.1 

125.08 

15  4 14 

797.51 

3.26 

306.77 

327.51 

133.02 

15  17  32 

197.5 

54.92 

7 37  37 

2174.09 

3,25 

52.96 

327.50 

133.02 

0 13  51 

1574.1 

125.08 

15  4 14 

797.51 

3.26 

306.77 

327.51 

133.02 

15  17  32 

197.5 

INJ  2 LAT  INJ  2 LONG 


differential  corrections 

TOE-1. 2729  TRA  2.2363  TC3  -.0071 
ROE-9,3393  RRA  3.4270  RC3  .3030 
FOE-1.0176  FRA  .9219  FC3  .0194 
OOE  9,4257  BRA  4.0920  BC3  .1032 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .4904  SGT  1020.1  SGR  3209.4  $G3  50.7 

FAU- .00790  RRT  .7491  RRF  .9099  RTF  .0340 

BSP  10497  506  3367.6  R23  -.0910  R1J  .9957 

FSP  -106  SGI  3302.9  SG2  656.7  THA  76.04 


0.76 
0.77 
0.76 
0.77 
0.76 
0.77 

ORBIT  DETERMINATION  ACCURACY 
ST  479.4  SR  2071 .6  SS  1167.0 

CRT  .0070  CRS  -.9904  C5T 

LSA  3128.5  MSA  224.4  SSA 

ELI  2903.1  EL2  219.0  AlF 


47.55 
301 .35 
47.55 
301 .35 
47.55 
301 .35 


-.91 1 7 

.6 

01 .53 


LAUNCH  CATE  FEG  21  1 969 


flight  time  130.00 


ARRIVAL  CATE  JUL  1 1969 


HELIOCENTRIC  conic 
Rl  147.96  LAL  .00  LOL  152.19 

RP  100.90  LAP  -3.27  LOP  331.11 

RC  121.206  CL  -50.42  GP  56.47 

PLANETOCENTRIC  CONIC 
C31  157.953  VHL  34.029  CLA  -30.07  RAL 


DISTANCE  376.417 

VL  27.729  CAL  -5.34  A7L  161.79  HCA  176.55  SMA  129.40  ECC  .16909  INC71.7065  VI  30.112 

VP  37.502  GAP  3.40  A7P  10.24  TAL  207.00  TAP  24.43  RCA  307.40  APO  J5J.40  V2  34.790 

7Al  94.99  7AP  93.16  ETS  169.09  7AE  55.84  ETE  247.90  ZAC  44.56  ETC  209.92  ClP  95.72 

64.58  RAC  6573.0  VEL  35.766  PTH  3.52  VHP  42.955  OPA  34.17  RAP  258.21  ECC20.0570 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

79.4  3 

10 

9 54 

1043.59 

-.43 

23.97 

335.31 

120.07 

10  40  37 

1243.6 

3.57 

17.46 

1 00 . 5 7 

13 

1 23 

1290.72 

-.4] 

343.30 

335.32 

120.07 

13  22  54 

690.7 

3.59 

336.79 

79.4  3 

10 

9 54 

1843.59 

-.43 

23.97 

335.31 

120.07 

10  40  37 

1243.6 

3.57 

17.46 

100.57 

13 

I 23 

1290.72 

-.41 

343.30 

335.32 

120.07 

13  22  54 

690.7 

3.59 

336.79 

1 10.00 

1 1 

59  32 

1406.15 

-15.16 

349,25 

326.58 

121 .01 

12  24  18 

086.2 

r 10 .94 

34?. 69 

110.00 

16 

10  56 

696.15 

14.20 

307.03 

344 .08 

121 .39 

16  22  32 

96.2 

10.34 

300.26 

differential  corrections 

TCE  4,4341  TRA  .6607  TC3  -.0630 
RC- 1 1 .7578  RRA  8.5160  RC3  .1937 
FOE -2 . 3375  FRA  1.0424  FC3  .0301 
BCZ12. 5661  BRA  8.5416  8C3  .2040 

LAUNCH  CATE  FEB  21  1969 

HELIOCENTRIC  CONIC 
RL  14  7.96  LAL  .DO  La  152.19 
RP  108.89  LAP  -3.32  LOP  334.20 
RC  123.501  GL  55.87  GP  -64.73 
PLANETOCENTRIC  CONIC 
C3  792.676  VHL  20.155  OLA  68,57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
24.52  14  47  21  5065.13 

155.48  J 11  49  3321.24 

24.52  14  47  21  5065.13 

155.48  1 11  49  3321 .24 

24.52  U 47  21  5065.13 

155.40  J 11  49  3321 .24 

DIFFERENTIAL  CORRECTIONS 
TDE-1.7140  TRA  1.5356  TC3  -.0768 
RC-13. 4270  RRA  2.4000  RC3  -.1911 
FDE  2.6393  FRA  -.4400  FC3  .0340 
0DEI 3 . 5369  BRA  2.0492  BC3  .2059 


BAU  3.1579 
FAU- .05102 
BSP  9553 
FSP  -168 


VL  27.685 
VP  37.554 
7AL  96.70 

RAL  10.42 
INJ  LAT 
-.36 
-.35 
-.36 
-.35 
-.36 
-.35 

BAU  2.1820 
FAU- .031 10 
BSP  10477 
FSP  -176 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTJC9  ACCURACY 
SGT  073.3  SGR  2096.0  SG3  51.2 
RRT  -.7260  RRF  .9991  RTF  -.6971 
SGff  3027.5  R23  -.0060  R13  .9963 

SGI  2970.2  SG2  586.1  tha  102.85 

flight  time  132.00 


DISTANCE  306.012 

-6.03  AZL  32.17  HCA  103.92  SMA  J2< 

4,96  A7P  147.77  TAL  209.94  TAP  31 
95.52  ETS  103.07  ZAE  60.29  ETE  105.35  ZAC 


ORBIT  DETERMINATION  ACCURACY 


RAD  657 2.0  VEL  30.232  PTH  3.45  VHP  34.727 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

747.7 

SR 

2041  .5 

SS 

1514.5 

CRT 

-.9561 

CRS 

-.9998 

CST 

.9490 

LSA 

2640.7 

MSA 

217.5 

SSA 

.6 

ELI 

2164 ,3 

EL2 

206.8 

ALF 

109.48 

arrival 

cate 

JUL 

3 J96i 

ECC 

.1  7075 

INC57.8307 

VI 

50.112 

RCA 

106.08 

APO 

352.26 

V2 

34  .003 

ZAC 

79.17 

ETC 

74.10 

CLP 

103.00 

CPA 

-01 .58 

RAP 

184 .56 

ECCI4.D454 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

245.95 

97.65 

245.95 

97.65 

245.95 

97.65 


200.29 

200.27 

200.29 

200.27 

280.29 

200.27 


21 .43 
21 .43 
21 .43 
21  .43 
21  .43 
21.43 


16  11  46 
2 7 10 

16  11  46 


2 7 

16  11 
2 7 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1020.1  SGR  3226.0  SG3  53.8 
RRT  .7705  RRF  -.9994  RTF  -.7618 
SG6  3384.2  R23  -.0735  Rl 3 -.9971 
SGI  3326.7  SG2  621.0  THA  75.66 


4465.1  -7.00  243.  *2 

2721 .2  -7.00  95.13 

4465.1  -7.00  243.4? 

2721.2  -7.00  95,13 

4465.1  -7.00  243.4? 

2721.2  -7.80  95.13 

ORBIT  DETERMINATION  ACCURACY 

ST  433.4  SR  276?. 1 J5S 3 6?7. . 2 

CRT  .00  30  CRS  1.0000  CST  .0796 

LSA  3220.6  MSA  203.0  SSA  1.? 

El  J 2708.6  EL2  201.5  ALF  82.07 


1852 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  CATE:  FEB  21  1969  FLIGHT  TIME  134.00  ARRIVAL  CATE  JUl  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  391.9 28 

RL  U7.96  LAL  .00  lOL  132-19  VL  27.640  CAL  '5.63  A7L  57.4?  HCA  186.24  SMA  120.86  ECC  .17719  INC32-5799  VI  30 . 1) 2 

RP  10B  .87  LAP  -3.35  LOP  337.45  VP  37.526  GAP  4.97  A7P  122.43  TAL  208.00  TAP  34.24  RCA  106.03  APO  151.69  V2  34.808 

RC  125.948  GL  62-87  GP  -77.04  ZAL  100.71  7AP  99.53  ET$  212.99  7AE  84.80  ETE  133.68  7AC  92.89  ETC  104.85  CLP  137.56 

planetocentric  CONIC 

C3  276.998  VHL  16.643  CLA  68.21  RAl  345.07  RAD  6571.6  VEL  19.958  PTH  3.14  VHP  20.271  OPA  -77.31  RAP  79-88  ECC  5.5587 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

24.94  13  7 9 4971.63  -6.19  243,76  252.60  21  .92  14  30  0 4371  .6  -13,60  24J.J2 

155.06  23  25  52  3230.21  -6.18  95.92  252.58  21.92  24  19  42  2630.2  -13.59  93.27 

24.94  13  7 9 4971.63  -6.19  243.76  252.60  21.92  143 00  4371.6  -13.60  241.12 

155.06  23  25  52  3230.21  -6.18  95.92  252.58  21.92  24  19  42  2630.2  -13.59  93.27 

24.94  13  7 9 4971.63  -6.19  243.76  252.60  21.92  1430  0 4371.6  -13-60  241.12 

155.06  23  25  52  3230.21  -6.18  95.92  252.58  21.92  24  19  42  2630.2  -13.59  93.27 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  A CCURACY 

TCE  3.0058  TRA  -.4240  TC3  -.0152  BAU  .2700  SGT  1108.1  SGR  3563.0  SG3  66.0  ST  1041.5  SR  1995.5  S5  886.8 

ROE-5.1356  RRA  3.3256  RC3  -.07]3  FAU  -00005  RRT  -.7675  RRF  -.9667  RTF  .8576  CRT  -.9328  CRS  .9929  CST  -.9691 

FOE  1.3752  FRA  -.6456  FC3  -.0002  BSP  11618  SG6  3731.3  R23  -.1101  R13  -.9930  ESA  2395.5  MSA  338.4  S5A  3.7 

60 E 5.9505  BRA  3.3525  BC3  .0729  FSP  -214  SGI  3666.9  SG2  690.2  THA  103.93  ELI  2225.6  EL2  336.5  AlF  116.62 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  7 1969 

HELIOCENTRIC  CONIC  OISTANCE  397.577 

RL  147.96  LAL  .00  La  152.19  VL  27.594  GAL  -5.34  A7L  66.06  HCA  169.06  SMA  126.55  ECC  .17688  INC21  .9212  VI  30-112 

RP  108.65  LAP  -3.38  LOP  340.63  VP  37.498  GAP  5.13  ATP  111.67  TAL  206.41  TAP  35.49  RCA  105.83  APO  151.28  V2  34.81  5 

RC  128.306  GL  61 .88  GP  -75.67  ZAL  104.69  ZAP  104.33  ETS  267.65  7AE  94.38  ETE  187.57  ZAC  100.10  ETC  159.93  ClP  179.59 

PLANETOCENTRIC  CONIC 

C3  135.264  VHL  11.630  DlA  64.41  RAL  341.52  RAO  6570.5  VEL  16.019  PTH  2.82  VHP  14.021  DPA  '68-22  RAP  61.56  ECC  3.2261 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TJME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

29.38 

13 

3 1 

4043.74 

-12.93 

237.95 

245.22 

26.31 

14  23 

45 

4243.7 

-20.07 

234.61 

150.62 

23 

1 39 

3132.07 

-12.92 

95.02 

245.20 

26.30 

23  53 

51 

2532.1 

-20.06 

91  .67 

29.38 

13 

3 1 

4043.74 

-12.93 

237.95 

245.22 

26.31 

14  23 

45 

4243.7 

-20.07 

234 .61 

150.62 

23 

1 39 

3132.07 

-12.92 

95.02 

245.20 

26*30 

23  53 

51 

2532.1 

-20.06 

91  .67 

29.38 

13 

3 1 

4043.74 

-12.93 

237.95 

245.22 

26.3^ 

14  23 

45 

4243.7 

-20.07 

234 .61 

150.62 

23 

1 39 

3132.07 

-12.92 

95.02 

245.20 

26.3CJ 

23  53 

51 

2532.1 

-20.06 

91  .67 

INFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  3.5805 

TRA- 

•2.7400 

TC3  -.2006 

BAU  .3677 

SGT 

3620.7  SGR 

1414.0  SG3 

84.5 

ST 

2001 . 1 

SR  464.7 

SS 

718.5 

ROE  -.4055 

RRA 

1 .2261 

RC3  .0331 

FAU  .01335 

RRT 

-.9291  RRF 

-.8860  RTF 

.9933 

CRT 

’ -.8028 

CRS  .7540 

CST 

- .9970 

FDE  1 .1042 

FRA 

-.6905 

FC3  -.0054 

BSP  12194 

SGB 

3887.3  R23 

-.1464  R13  - 

.9875 

LSA 

2158.2 

MSA  201.1 

SSA 

2.0 

BDE  3.6114 

BRA 

3.0018 

8C3  .2033 

FSP  -275 

SGI 

3856.2  SG2 

491.1  THA  159.70 

Eli 

2036.2 

EL2  272.3 

ALF 

169.25 

LAUNCH  CATE  FEB  21  1 969  FLIGHT  TIME  138.00  ARRIVAL  CATE  JUL  9 1 969 

HELIOCENTRIC  CONIC  DISTANCE  403.380 

RL  147.96  LAL  .00  La  152.19  VL  27.548  GAl  -5.08  AZL  73.59  HCA  192.08  SMA  128.23  ECC  .37700  INC16.4119  V]  30 . 11 2 

RP  108.83  LAP  -3.39  LOP  343.60  VP  37.470  GAP  5.33  A7P  106.07  TAL  204.91  TAP  37.00  RCA  105.53  APO  3 50-93  V?  3*  .821 

RC  130.653  GL  58.66  GP  -69.81  ZAL  108.00  ZAP  109.34  ETS  290.10  7AE  101 .23  ETE  206.72  ZAC  104,96  ETC  3 82  - 1 9 ClP-163.67 

PLANETOCENTRIC  CONIC 

C3  82.392  VHL  9.077  CLA  60 . 79  RAL  344.06  RAD  6569.6  VEL  M.274  PTH  2.60  VHP  10.898  DPA  -60.72  RAP  53.56  ECC  2.3560 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  ? LONG 

33.66  13  23  26  4722-61  -18.59  231.36  243.23  30.99  1442  8 4122.6  -25.39  227.22 

146.34  23  1 30  3045.83  -18.50  93.43  243.22  30.98  23  52  16  2445.8  -25.38  89.30 

33.66  13  23  26  4722.61  -10.59  231.36  243.23  30.99  14  42  8 4122.6  -25.39  227.22 

146.34  23  1 30  3045.83  -18.58  93.43  243.22  30.98  23  52  16  2445.8  -25.38  89.30 

33.66  13  23  26  4722.61  -18.59  231.36  243.23  30.99  14  42  8 4122.6  -25.39  227.22 

146.34  23  1 30  3045.83  -10.50  93.43  243.22  30.98  23  52  16  2445.8  -25.38  89.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7329  TRA-2.6582  TC3  -.5428  BAU  .6013  SGT  397J .3  SGR  446.5  SG3  106.9  ST  2010.2  SR  420.2  SS  705.0 

RCE  .6635  RRA  .0875  RC3  -.0581  FAU  .02286  RRT  .2465  RRF  .4200  RTF  .9796  CRT  .0139  CRS  -.8954  CST  -.9875 

FOE  1.1011  FRA  -.7165  FC3  -.2402  8SP  12560  SG6  3996.3  R23  .1813  R1 3 .9802  LSA  2156.0  MSA  257.5  SS  A 2.6 

BOC  2.8123  BRA  2.6597  8C3  .5459  FSP  -351  SGI  3972.8  SG2  432.6  THA  1.61  ELI  2039.5  El2  240-6  AlF  9.79 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  U0.00  ARRIVAL  DATE  JUL  II  1969 


HELIOCENTRIC 

CONIC 

OISTANCE  409.237 

RL  147.96 

LAL 

.00 

La  152.19 

VL  27.501 

GAL  -4.81 

AZL  76.91  HCA 

195.16 

SMA 

127.91 

ECC  .17735 

INC1 3.0886 

VI 

30.112 

RP  108.00 

LAP 

-3.39 

LOP  346.97 

VP  37,443 

GAP  5.55 

AZP  102.65  TAL 

203.43 

TAP 

38 

.59 

RCA  105.23 

APO  150.60 

V2 

34  .829 

RC  132.909 

GL 

54.90 

GP  -63.61 

ZAL  110.70 

ZAP  114.31 

ETS  297.74  ZAC 

106.64 

ETE 

214.52 

7AC  100.80 

ETC  109.17 

CLP 

-157.86 

planetocentric  conic 

C3  57.421 

VHL 

7.570 

DLA  57.59 

RAL  347.97 

RAO  6569.0 

VEL  13.371  PTH 

2.44 

VHP 

9. 

133 

OPA  -54.07 

RAP  48.80 

ECC 

1 . 94  50 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

37,51 

13 

40  55 

4610.43 

'22.74 

224.73 

242.56 

35.53 

15 

5 

53 

4018.4 

-29.36 

239.03 

142.49 

23 

7 15 

2970.92 

-22.73 

91  .59 

242.54 

35,53 

23 

56 

53 

2370.9 

-29.15 

86 . 7(7 

37.51 

13 

40  55 

4610.43 

-22.74 

224.73 

242.56 

35  T53 

15 

5 

53 

4016.4 

-29.36 

239-83 

142.49 

23 

7 15 

2970.92 

-22.73 

91  .59 

242.54 

35.53 

23 

56 

53 

2370.9 

-29.35 

86.70 

37.51 

13 

40  55 

4610.43 

-22.74 

224.73 

242.56 

35.53 

15 

5 

53 

4010.4 

-29.36 

219.83 

142-49 

23 

7 J 5 

2978.92 

-22.73 

91.59 

242.54 

35.53 

23 

56 

53 

2370.9 

-29.35 

86 . 70 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.2096 

TRA- 

'2.3831 

TC3  -.9226 

BAU  .7205 

SGT  4031 .7  SGR  685.4 

SG3 

130.7 

ST  2004 .0 

SR  592.6 

SS 

724.5 

RCE  .7701 

RRA 

-.1671 

RC3  '.1722 

FAU  .03097 

RRT 

.7874  RRF  .9011 

RTF 

.9696 

CRT  .9180 

CRS  -.9759 

CST 

-.9823 

FDE  1.1440 

FRA 

-.7210 

FC3  -.4669 

BSP  12844 

SGB  4089.5  R23  . 2097 

’ RJ  3 

.9726 

LSA  2197.5 

MSA  251.1 

SSA 

3.4 

BDE  2.4102 

BRA 

2.3090 

BC3  .9305 

FSP  -432 

SGI  4068.1  SG2  4J0.7 

’ THA 

7.71 

El!  2077  .*5 

El2  226.8 

ALF 

35.37 

1853 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


AUNCH  CATE  FED  2l  1969 

flight  time  m 2. op 

arrival  cate 

jUl 

13  1969 

HELIOCENTRIC  CONIC 

CISTANCE  415. 

115 

Rl  147.96 

lal  .00 

LOL 

152.19 

VL  27.454 

GAL  -4.55 

A7l  79.13 

HCA  190.26 

SMA 

127.59 

ECC  .17706 

INC! O.06H2 

V] 

30.1 12 

RP  108.70 

LAP  -3.39 

LOP 

350.15 

VP  37.416 

GAP  5.77 

A7P  100.33 

TAl  201.95 

TAP 

40.21 

RCA  104,90 

A PC  150.28 

V2 

34 .037 

RC  135.313 

GL  51.37 

GP 

-57.02 

7al  112.00 

2AP  119.06 

ETS  301 .2> 

7AE  111.05 

ETE 

215.72 

7AC  112.07 

ETC  191 .67 

CLP 

-155.79 

planetocentric  CONIC 

C3  43.630 

VHL  6,605 

CLA 

54 .79 

RAl  352.09 

RAC  6568.7 

VEL  12.045 

PTH  2.34 

VHP 

8.056 

CPA  -40.03 

RAP  45.70 

ECC 

1.7100 

LNCH  A7MTH 

LNCH  TIME 

L-J 

[ TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

40.91 

14  14  40 

4530.08 

-25.58 

218.44 

242.36 

39.73 

.15 

3P  n 

3930.9 

-31  .61 

212.06 

1 39.09 

23  U 10 

2929.70 

-25.57 

09.03 

242.34 

39.73 

24 

3 0 

2329.7 

-31 .60 

04  .25 

40.91 

14  14  40 

4530.00 

-25 . 58 

218.44 

242.36 

39.73 

15 

30  11 

3930.9 

-31 .61 

212.06 

139.09 

23  U 38 

2929.70 

-25.57 

09.03 

242.34 

39.73 

24 

3 0 

2329.7 

-31 .60 

04  .25 

40.91 

14  14  40 

4530.08 

-25.58 

210.44 

242.36 

39.73 

15 

30  11 

3930.9 

-31 .61 

212.06 

139.09 

23  14  30 

2929 . 70 

-25.57 

89.03 

242.34 

39.73 

24 

3 0 

2329.7 

-31 .60 

04  .25 

CIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  2.0377 

TRA-2.1700 

TC3- 

1.3402 

BAU  .7976 

SGT  4113.2  SCR 

793.7  SG3 

153.0 

ST  2021.5 

SR  638.9 

SS 

743.1 

RCE  . 720 1 

RRA  -.2128 

RC3 

-.2714 

FAU  .03813 

RRT 

.0566  RRF 

.9501  RTF 

.9620 

CRT  .9376 

CRS  -.9803 

C$T 

-.9796 

FCE  1 . 1742 

FRA  -.7068 

FC3 

-.7567 

BSP  13327 

SOB  4109.1  R23 

.2200  Rl  3 

.9650 

LSA  2233.2 

MSA  244.5 

SSA 

4.2 

ECE  2.1639 

BRA  2.3004 

BC3 

1 .3674 

FSP  -519 

SGI  4169.5  SG2 

404.0  THA 

9.40 

ELI  2109.4 

EL2  212.9 

ALF 

16.60 

LAUNCH  cate  FEB  2 1 1969 


FLIGHT  TIME  144.00 


ARRIVAL  cate  JUL  15  1969 


HEl IOCENTRIC  CONIC 


DISTANCE  421.005 


Rl  147,96 

LAL  .00 

La  152.19 

VL  27.406 

GAL  -4.28 

A7L  80.72 

HCA  201.39 

SMA 

127,27 

ECC  .17050 

INC  9.2756 

VI 

30.1  12 

RP  100.75 

LAP  -3.37 

LOP  353.32 

VP  37.389 

GAP  6.00 

A7P  98.65 

TAl  200.4  5 

TAP 

RCA  104.55 

APO  149.99 

V2 

34 .046 

RC  137.625  GL  40.00 

planetocentric  CONIC 

GP  -52.57 

7AL  114.17 

ZAP  123.50 

ETS  303.28 

7AE  114.66 

ETE 

215.18 

7AC  1H.97 

ETC  192.50 

CLP 

-155.25 

C3  35.137 

VHL  5 . 920 

OLA  52.30 

RAl  356.11 

RAO  6560.4 

VEL  12.510 

PTH  2.27 

VHP 

7.369 

CPA  -42.53 

RAP  43.08 

ECC 

1 .5703 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.90 

14  39  20 

4457.09 

-27.40 

212.67 

242.50 

43.40 

15 

53  45 

3057.3 

-33.13 

206 . 52 

136.10 

23  21  37 

2894 . 1 7 

-27.46 

80.29 

242.48 

43.47 

24 

9 51 

2294.2 

-33.11 

82.14 

43.90 

J 4 39  20 

4457.09 

-27.48 

212.67 

242.50 

43.40 

15 

53  45 

3857.1 

-33.1 3 

206 . 52 

136.10 

23  21  37 

2094 . J 7 

-27.46 

80.29 

242.48 

43.47 

24 

9 51 

2294.2 

-33.31 

02.14 

43.90 

14  39  28 

4457.09 

-27.40 

212.67 

242.50 

43.40 

15 

53  45 

3857.1 

-33.13 

206 . 52 

1 36 . 1 0 

23  21  37 

2694,17 

-27.46 

08.29 

242.48 

43.47 

24 

9 51 

2294.2 

-33.11 

82.14 

CIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE 

1 .9233 

TRA-1 .9473 

TC3-1 .7260  BAU 

.0252 

SGT 

4141  ,7  SGR 

004.5 

SG3 

170.4 

ST 

2077.4 

SR 

654  .0 

SS 

773.5 

RCE 

.6708 

RRA  -.1707 

RC3  -.3231  FAU 

.04221 

RRT 

.0589  RRF 

.9556 

RTF 

.9514 

CRT 

.9455 

CRS 

-.9930 

CST 

- .9772 

FCE 

1 .2180 

FRA  -.6268 

FC3-1 .0399  BSP 

12563 

SOB 

4219.1  R23 

.2547 

Rl  3 

.9557 

LSA 

2298.2 

MSA 

244 .4 

SSA 

5.1 

BCE 

2.0369 

BRA  1.9555 

0C3  1 .7567  FSP 

-519 

SGI 

4199.5  SG2 

406.3 

THA 

9.56 

ELI 

2168.3 

El2 

204  .0 

alf 

16.73 

LAUNCH  CATE  FE0  2 1 1969 


flight  time  us. op 


ARRIVAL  cate  JUL  1 7 1969 


HELIOCENTRIC  conic  CISTANCE  426.807 


R l 147.96 

LAL 

.00 

LOL  152.19 

VL  27.359 

GAL  -4.01 

A7L  01.93 

HCA 

204.52 

SMA 

126.95 

ECC  .17929 

INC 

8.0729 

VI 

30  . J 1 2 

RP  108.72 

LAP 

-3.34 

LOP  356.50 

VP  37.362 

GAP  6.23 

A7P  97.35 

TAL 

190.94 

TAP 

43.46 

RCA  104.19 

APO 

M9.7J 

V2 

34 .S55 

RC  139.923 

Gl 

44.90 

GP  -47.80 

7Al  114.98 

7AP  127.58 

ETS  304.69 

7AE 

117.61 

ETE 

213.84 

7AC  117.63 

ETC 

192.57 

CLP 

-155.43 

Plane  TXENTffic  CONIC 

C 3 29.405 

VHL 

5.430 

CLA  50.30 

RAL  .01 

RAO  6568.2 

VEL  12.282 

PTH 

2.21 

VHP 

6. 

923 

CPA  -37.54 

RAP 

4?.  76 

ECC 

J .4852 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

t A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

46.52 

15 

3 0 

4394.24 

-28.71 

*07.48 

242-97 

46.75 

16 

16 

22 

3794.2 

34.0] 

200.87 

1 33.48 

23 

29  1 

2060.75 

-20.69 

07.02 

242.96 

46.74 

24 

16 

50 

2268.7 

33.99 

80 .4  1 

46.52 

15 

3 0 

4394.24 

-28.71 

207,40 

242.97 

46.75 

16 

16 

22 

3794.2 

- 

34.01 

200.87 

1 33.40 

23 

29  1 

2868.75 

-28.69 

87,02 

242.96 

46.74 

24 

16 

50 

2260 , 7 

33.99 

80.4  1 

46.52 

15 

3 8 

4394.24 

-28.71 

207.40 

242.97 

46,75 

16 

16 

22 

3794  .2 

3a  .03 

200.87 

1 33.40 

23 

29  3 

2068.75 

-28.69 

87.02 

242.96 

46,74 

24 

16 

50 

2268 . 7 

33.99 

00.4  1 

differential  corrections 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

FCE  I ,7059 

TRA- 

■1  .0140 

TC3-2.1994 

BAU  .8802 

SGT  4271 .1  SCR 

795.  ( 

i SG3 

189.0 

i 

ST  2089.3 

SR 

627.4 

SS 

768.7 

RCE  .5096 

RRA 

-.1611 

RC3  -.3854 

FAU  .04749 

RRT 

.0739  RRF 

.9587  RTF 

.9401 

CRT  .9499 

CRS 

-.9950 

CST 

-.9762 

FCE  1 .1861 

FRA 

-.5819 

FC3-1  .3943 

BSP  13539 

SGB  4344.6  R23 

.2539  Rl 3 

.9519 

LSA  2301 .0 

MSA 

234  .6 

SSA 

6.2 

BCE  1 .0807 

BRA 

1 .8219 

8C3  2.2329 

FSP  -620 

SGI  4327.8  SG2 

381  J 

r THA 

9.32 

ELI  2173.3 

El2 

188.5 

alf 

16.04 

launch  CATE  FEB  21  3969  FLIGHT  TIME  U8. 00  ARRIVAL  CATE  JUL  19  1969 


HELIOCENTRIC  CONIC  CISTANCE  432.768 


Rl  147.96 

LAL 

.00 

La  152.19 

VL  27.311 

GAL  -3.73  A7l  82.07  HCA  207,67 

SMA  126 

.64 

ECC  .18020 

INC 

7. 1200 

VI 

30. 112 

RP  108.69 

LAP 

-3.30 

LOP  359.60 

VP  37.336 

GAP  6.46  A7P  96.32 

TAL  197.41 

TAP  45.00 

RCA  103.82 

APO 

149.45 

V2 

34  .065 

RC  142.207 

GL 

42.05 

GP  -43,73 

7AL  115.27 

7AP  131.30  ETS  305.79 

7AE  119.99 

ETE  212 

.15 

7AC  1 20.12 

ETC 

192.29 

ClP 

-1 55.90 

planetocentric  conic 

C3  25.489  VHL 

5.049 

CLA  40.52 

RAL  3.00 

RAD  6560.0  VEL  12.119 

PTH  2.17 

VHP  6. 

63? 

CPA  -33.0? 

RAP 

42.21 

ECC 

I .4195 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

40.00 

15 

25  45 

4340.07 

-29.50 

202.05  243.80 

49.56 

16  30 

5 

3740.1 

34.49 

195  .89 

131 .20 

23 

36  40 

2850.46 

-29.49 

86.00  243.70 

49.55 

24  24 

11 

2250.5 

34.40 

79.03 

40  .00 

15 

25  45 

4340.07 

-29.50 

202.85  243.80 

49.56 

16  30 

5 

3740.1 

- 

34.49 

195.89 

131  .20 

23 

36  40 

2850.46 

-29.49 

06.00  243.78 

49.55 

24  24 

11 

2250.5 

34.40 

79.03 

40  .80 

15 

25  45 

4340.07 

-29.50 

202.05  243.80 

49.56 

16  38 

5 

3740.1 

34  .49 

195.89 

131 .20 

23 

36  40 

2850.46 

-29.49 

86.00  243.70 

49.55 

24  24 

11 

2250.5 

- 

34.40 

79.03 

CIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  I .7024 

TRA- 

-1  .6697 

TC3-2.6517 

BAU  .9U6 

SGT  4360.7  SGR 

765.5  SG3  i 

201  .9 

ST  2J15.6 

SR 

603.8 

SS 

766  - 6 

RCE  .5206 

RRA 

-.1304 

RC3  -.4157 

FAU  .05053 

RRT  ,8730  RRF 

.9538  RTF 

.9433 

CRT  .953? 

CRS 

-.9964 

CST 

- .9750 

FCE  1.1559 

FRA 

- . 5008 

FC3-1 .7 162 

BSP  1 3880 

SGB  4435.2  R23 

.2543  Rl 3 

.9466 

LSA  2310.6 

MSA 

228.3 

SSA 

7.3 

BCE  1.7826 

BRA 

1 .6748 

DC 3 2.6041 

FSP  -666 

SGI  44 J 9.9  5G2 

360.0  THA 

8.77 

Eli  ?\  9300 

El? 

176.1 

alf 

15.32 

1054 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69- 


LAUNCH  CATE  FEB  21  J 96 9 


Flight  time  150.00 


ARRIVAL  cate  JUl  2 1 1969 


HELIOCENTRIC  conic 
RL  M7.96  LAL  .00  L X 

RP  100.66  LAP  -3.26  LOP 

RC  144.470  CL  39.44  GP 

PLANETOCENTRIC  CONIC 
C 3 22.533  VHL  4 .747  ClA 


CISTANCE  430.643 

152.19  VL  27.263  GAL  '3.43  A7L  03.64  HCA  210.03  SMA  126.32  ECC  .10123  INC  6.3623  Vi  30.112 

2.06  VP  37.311  GAP  6.69  A7P  95.47  TAl  195.06  TAP  46.69  RCA  103.43  APO  M9.21  V2  34.875 

-40.07  7Al  115.09  ZAP  134.67  CIS  306.69  7A£  121.92  ETC  210.34  7AC  122.40  ETC  191.85  ClP-156.73 

46.99  RAl  7.54  RAC  6567.9  VEL  11.996  PTH  2. 14  VHP  6.447  OPA  '20.94  RAP  42.11  ECC  1.3708 


LNCH  A2MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50 . 79 

15  47  32 

4292.09 

-30.01 

190.75 

244.96 

51 .97 

16  59 

5 

3692.9 

-34 .7? 

191 .50 

129.21 

23  44  44 

2037.27 

-30.00 

05.20 

244.95 

51  .96 

24  32 

I 

2237.3 

-34.71 

77.95 

50.79 

15  47  32 

4 292.89 

-30.01 

196.75 

244.96 

51  .97 

16  59 

5 

3692.9 

-34.7? 

191 .50 

129.21 

23  44  44 

2037.27 

-30.00 

05,20 

244.95 

51  .96 

24  32 

1 

2237.3 

-34.71 

77.95 

50.79 

15  47  32 

4292.09 

-30.01 

196.75 

244.96 

51  .97 

16  59 

5 

3692.9 

-34.7? 

191  .50 

129.21 

23  44  44 

2037.27 

-30.00 

85.20 

244.95 

51  .96 

24  32 

1 

2237.3 

-34.71 

77.95 

differential 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1.6412 

TRA- 1 .5201 

TC3-3.1034 

BAU  .9430 

SCT 

4462.9  SCR 

730.4  SC3 

211.2 

ST  2142.4 

SR  501.2 

SS 

760.0 

RCE  .4794 

RRA  -.1017 

RC3  -.4296 

FAU  .05233 

RRT 

.0695  RRF 

.9449  RTF 

.9300 

CRT  .9564 

CRS  -.9976 

CST 

-.9739 

FCE  1 . 11 50 

FRA  -.4079 

FC3-2.0104 

BSP  14160 

see 

4522.2  R23 

..2497  R13 

.9417 

LSA  2335,0 

MSA  222.1 

SSA 

0.6 

BCE  1 . 7097 

0RA  1 .5315 

BC3  3.1330 

FSP  -697 

SCI 

4500.1  SC2 

357.1  THA 

0.15 

ELI  -2213.0 

EL2  164.2 

ALF 

14.63 

LAUNCH  CATE  FEB  21  1969 


plight  tikc  152.00 


ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  conic 


RL  147.96 

lal 

.00 

LX  152.19 

VL  27.214 

GAL  -3.13 

RP  108.63 

LAP 

-3.20 

LOP  6.05 

VP  37 .?05 

GAP  6.92 

RC  146.734 

gl 

37.02 

GP  -36.04 

ZAL  114.50 

ZAP  137.72 

PLANETOCENTRIC  CCNIC 

C 3 20.271 

VHL 

4 .502 

CLA  45.69 

RAL  11 .27 

RAO  6567.0 

LNCH  A7^TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

52.52 

16 

0 41 

4251 .49 

-30.33 

195.12 

127.40 

23 

53  21 

202 7 . 7? 

-30.32 

04.57 

52.52 

16 

8 41 

4251 .49 

-30.33 

195.12 

127.40 

23 

53  21 

2027 . 7? 

-30.32 

04.57 

52.52 

16 

8 4] 

4251 .49 

-30.33 

195.12 

127.40 

23 

53  23 

2027 . 72 

-30.32 

04.57 

DISTANCE  444.510 

04.27  HCA  213.99  SNA  126.00 
94.75  TAL  194.30  TAP  48.29 


ECC  .10240  INC  5.7257  VI  30.112 
RCA  103.02  APO  140.99  V2  34.005 
7A C 124.76  ETC  191.35  ClP-157.59 


INJ  RT  ASC 
246.46 
246.44 
246.46 
246.44 
246.46 
246.44- 


PTH  2.11 
INJ  A7MTH 
54.03 

54.02 

54.03 

54.02 

54.03 
54.02 


VHP  6.337 
INJ  TIME 
17  19  32 
24  40  29 
17  19  32 
24  40  29 
17  19  32 
24  40  29 


CPA  -25.25  RAP 
PC  CST  TIM  INJ 
3651  .5 
2227.7 
3651  .5 
2227 . 7 
3651  .5 
2227.7 


4?.36  ECC  1 .3336 
2 LAT  INJ  2 LONG 
107.66 


-34.79 

-34.70 

-34.79 

-34.70 

-34.79 

-34.70 


77.11 

107.66 

77.11 

107.66 

77.11 


DIFFERENTIAL  CORRECTIONS 


MIC'COUffSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


tce  ; 

1 .5927 

TRA- J .3096 

TC3-3.5576 

BAU 

.9713 

SC  T 

4550.3 

SCR 

696.1  SG3 

217.7 

ST 

2166.6 

SR 

560.9 

SS 

740.5 

RCE 

.4394 

RRA  -.0771 

RC3  -.4333 

FAU 

.05323 

RRT 

.0631 

RRF 

.9320  RTF 

.9351 

CRT 

.9599 

CRS 

-.9905 

CST 

-.9729 

FCE  1 

1 .0640 

FRA  -.3110 

FC3-2.2732 

BSP 

14475 

see 

4611.2 

R23 

.2396  R13 

.9375 

LSA 

2349.9 

MSA 

215.6 

SSA 

9.9 

BCE  ; 

I .6522 

BRA  1 .3917 

BC3  3.5039 

FSP 

-719 

SCI 

4596.0 

SG2 

340.6  THA 

7.55 

Eli 

2232.0 

El2 

152.5 

AlF 

14  .02 

LAUNCH  CATE  FEB  21  1 969 


FLIGHT  TIME  154.00 


ARRIVAL  CATE  JUL  25  1969 


HELIOCENTRIC  conic 


RL 

147.96 

LAL 

.00 

LOL 

1 52.19 

VL 

27 

3 66 

GAL 

RP 

100 .59 

LAP 

-3.13 

LOP 

9.23 

VP 

37 

261 

GAP 

RC 

148.977 

gl 

34 .76 

GP 

-34 .01 

ZAL 

1 1 

3 

.54 

ZAP 

PLANE TOCENTRIC 

CCNIC 

C 3 

10.495 

VHL 

4.301 

CLA 

44 .56 

RAL 

1 

5 

.03 

RAC 

DISTANCE  450.360 

-2.02  A7L  04.01  HCA  217.15  SMA  125.69  ECC  .10370  INC  5.1053  VI  30 . 1 3 2 
7.16  A7P  94.14  TAL  1 92 . 72  TAP  49.07  RCA  102.60  APO  140.70  V2  34.097 


.7  VEL  11.027  PTH  2.09  VHP  6.201  OPA  -21 .90  RAP  42.90  ECC  1.3044 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

JNJ  2 LAT 

INJ  2 LONG 

54  .04 

16  29  24 

4214.97 

-30.52 

191 .90 

248.28 

55.80 

17  39  39 

3615.0 

-34.77 

104 .26 

125 .96 

0 6 35 

2020.07 

-30.51 

84  .09 

240.27 

55.79 

0 53  35 

2220.9 

-34 .76 

76.46 

54  .04 

16  29  24 

4234 .97 

-30.52 

191 .90 

248.28 

55.80 

17  39  39 

3615.0 

-34 .77 

104 .26 

125 .96 

0 6 35 

2020.07 

-30.51 

84  .09 

248.27 

55.79 

0 53  35 

2220.9 

-34.76 

76.46 

54  .04 

16  29  24 

4214 .97 

-30.52 

191 .90 

248 .28 

55.80 

17  39  39 

3615.0 

-34.77 

104.26 

125.96 

0 6 35 

2820.07 

-30.51 

04.09 

248.27 

55.79 

0 53  35 

2220.9 

-34.76 

76.46 

DIFFERENTIAL  CORRECTIONS  MIC 

TOE  1.5547  TRA- 3 .2496  TC3-4 .0068  BAU  .9964  SOT 

RCE  .4076  RRA  -.0560  RC3  -.4200  FAU  .05331  RRT 

FOE  1.0099  FRA  -.2122  FC3-2.4954  BSP  14773  SOB 

BCE  1.6073  BRA  1 .2509  BC3  4 .0297  FSP  -732  SCI 


■COURSE  EXECUTION  ACCURACY 
4650.5  SCR  664 .7  SC3  221 .5 
.0542  RRT  .9175  RTF  .9310 
4697.7  R23  .2254  R1 3 .9339 

4685.2  SC2  343.1  THA  7.00 


ORBIT  OETERMINA 
ST  2189.1  SR 
CRT  .9639  CRS 
LSA  2362.0  MSA 
ELI  2251 .3  EL2 


TION  ACCURACY 
544.1  SS  733.0 
-.9992  CST  - .971 9 

200.0  SSA  1 J .3 

141 .0  ALF  13.53 


LAUNCH  CATE  FEB  21  1 969 


flight  time  156.00 


ARRIVAL  CATE  JUL  27  1969 


HELIOCENTRIC  CCNIC 


OISTANCE  456.217 


RL  147.96 

lAl 

.00 

LX  152.19 

VL  27.110 

GAL  -2.50 

RP  100.56 

LAP 

-3.05 

LCP  12.4? 

VP  37.237 

GAP  7.40 

RC  151.204 

GL 

32.63 

GP  -31.51 

ZAL  112.23 

ZAP  142.97 

PLANETiXENTRIC  CONIC 

C3  17.076 

VHL 

4.132 

CLA  43.50 

RAl  10.85 

RAC  6567.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

55.30 

16 

49  54 

4102.40 

-30.61 

169.03 

-124 .62 

0 

16  34 

2836.22 

- 30 .60 

03.75 

55.30 

16 

49  54 

4182.48 

-30.61 

109.03 

124.62 

0 

16  34 

2816.22 

-30.60 

03.75 

55.30 

16 

49  54 

4182. 48 

-30.61 

189.03 

124.62 

0 

16  34 

2016.22 

-30.60 

83.75 

AZL  05.20 

HCA 

220.32 

SMA 

125.38 

ECC  .18514 

INC  4.7101 

VI 

30.1  12 

AZP  93.60 

TAL 

191.13 

TAP 

51  .45 

RCA  102.17 

APO  140.60 

V2 

34 .908 

ETS  308.59 

ZAE 

125.72 

£TE 

205.15 

ZAC  129.10 

ETC  190.31 

CLP 

-159.46 

VEL  11.767 

PTH 

2.00 

VHP 

6.265 

CPA  -10.06 

RAP  43.66 

ECC 

J .2010 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

250. A 1 

57.33 

17 

59  36 

3502.5 

-34.60 

181 .26 

250.40 

57.32 

1 

3 30 

2216.2 

-34.67 

75.90 

250.41 

57.33 

17 

59  36 

3502.5 

-34.60 

181 .26 

250.40 

57.32 

1 

3 30 

2216.2 

-34.67 

75.90 

250.41 

57.33 

17 

59  36 

3502.5 

-34.68 

181 .26 

250.40 

57.32 

1 

3 30 

2216.2 

-34.67 

75.90 

DIFFERENTIAL  CORRECTIONS 
TCE  J . 5264  TRA- 1 . 1046  TC3-4.4440  BAU  1.0190 

RCE  .3830  RRA  -.0376  RC3  -.4102  FAU  .0527] 

FDE  .9543  FRA  -.1125  FC3-2.6723  BSP  15021 

BCE  1.5737  BRA  1.1053  BC3  4.4636  FSP  -735 


MIC' 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SC  T 

4736.0 

SCR 

637.6 

SC3 

223.2 

ST 

2212.1 

SR 

531  .5 

SS 

710.0 

RRT 

.0427  RRF 

.8992 

RTF 

.9280 

CRT 

.9684 

CRS 

-.9995 

CST 

-.9700 

5GB 

4779.6 

R23 

.2089 

R13 

.9306 

LSA 

2377.1 

MSA 

201  .9 

SSA 

12.0 

SCI 

4767.4 

SC2 

341  .1 

THA 

6.50 

ELI 

2271 .4 

EL2 

129.2 

AlF 

13.14 

1055 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATt  Fee  21  1969 


FlICHT  time  156.00 


ARRIVAL  DATE  JUL  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  4t£,054 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL  27.070 

CAL  -2.17 

A7L  03.60 

HCA  223.40 

SNA 

125.00 

ECC  .18674 

INC  4.3079 

Vl 

30.117 

RP  108.32 

LAP 

-2.96 

l6P  13.61 

VP  3r.2l3 

CAP  7.64 

ATP  03.13 

TAL  100.52 

tap 

53.01 

RCA  101.72 

APO  148.43 

V2 

34 .920 

RC  133.416  GL  3G.6D 

planetocentric  CONIC 

GP  -29.31 

ZAL  110.60 

TAP  145.24 

ETS  900.90 

ZAC  126.53 

ETC 

203.63 

ZAC  131.35 

ETC  109.81 

CLP 

-160.42 

C3  15.930 

VHL 

3.991 

OLA  42.70 

RAl  22.76 

RAO  6367.6 

VEL  11.710 

PTH  2.06 

VHP 

6.201 

DPA  -16.09 

RAP  44.62 

ECC 

1.2622 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.59 

17 

10  24 

4153.37 

-30.64 

166.46 

232.69 

56.66 

10 

19  30 

3553.4 

-34.54 

178.58 

123.41 

0 

27  14 

2813.55 

-30. 62 

03.39 

252.04 

50.65 

1 

14  7 

2213.5 

-34.52 

75.65 

56.59 

17 

10  24 

4153.37 

-30.64 

186.46 

252.03 

58.66 

18 

19  30 

3553.4 

-34.54 

1 78 . 58 

123.4 J 

0 

27  14 

2813.55 

-30.62 

03.33 

232.04 

50.63 

1 

U 7 

2213.5 

-34.52 

75.65 

56.59 

17 

10  24 

4153.37 

-30.64 

106.46 

232.85 

58.66 

18 

19  38 

3553.4 

-34.54 

170.50 

123.41 

0 

27  14 

2813.55 

-30.62 

03.53 

252.84 

58.65 

1 

14  7 

2213.5 

-34.52 

75.65 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4995  TRA  -.9575  TC3-4.8754  8AU  I .0419 

ROE  .3629  RRA  -.0221  RC3  -.4062  FAU  .05177 

FDE  .8948  FRA  -.0172  FC5-2.8JJ3  0SP  15316 

BCE  1.5428  BRA  .9578  BC3  4.8923  FSP  -736 

LAUNCH  DATE  FEB  21  1969 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4824.8  SGR 
RRT  .8302  RRF 
5G0  4863.6  R23 
SGI  4851.8  SG2 


ORBIT  DETERMINATION  ACCURACY 


615.2 

SG3 

223.6 

ST 

2227.6  SR 

521.3 

.8788  RTF 

.9267 

CRT 

.9731  CRS  * 

-.9993 

.1895 

R13 

.9281 

LSA 

2303.9  MSA 

194.4 

341  .0 

THA 

6.07 

ELI 

2204.8  EL2 

117.1 

160.00 

ARRIVAL 

OATE 

14.5 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  LOL  152.19  VL  27.023 

RP  108.48  LAP  -2.87  LOP  18.60  VP  37.189 

RC  155.612  GL  26.65  GP  -27.37  7AL  106.68 

planetocentric  conic 

C3  15.004  VHL  3.873  OLA  4] .91  RAl  26.77 

LNCH  A7MTH  LNCH  TIME  L- I TIME  INJ  LAT 
57.71  17  31  5 4127.13  -30.59 

122.29  0 38  33  2812.77  -30.58 

57.71  17  31  5 4127.13  -30.59 

122.29  0 38  33  2812.77  -30.58 

57.71  17  31  5 4127.13  -30.59 

122.29  0 38  33  2812.77  -30.58 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4750  TRA  -.8046  TC3-5.2867  BAU  1 .0633 
ROE  .3471  RRA  -.0084  RC 3 -.3921  FAU  .05046 

FOE  .8344  FRA  .0746  FC3-2. 91 14  BSP  15596 

BOE  1.5153  0RA  .8047  0C3  5.3012  FSP  -732 


-DISTANCE  467.881 

CAL  -1.82  A7l  66.06  HCA  226,67  SMA  124,77  ECC  .18849  INC  3.9427  VJ  30.112 
GAP  7.86  A7P  92.71  TAL  187.90  TAP  54.57  RCA  101  .25  APO  148.29  V2  34.932 
TAP  147.31  ETS  309.25  7AE  127.19  ETE  202.25  7AC  133.52  ETC  189.35  CLP-161 .39 


RAO  6567.6  VEL  11 .679  PTH  2.05  VHP  6.321 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
184.12  255.59  59.63  18  39  52 

83.43  255.58  59.82  1 25  26 

184.12  255.59  59.83  18  39  52 

83.43  255.58  59.82  1 25  26 

184.12  255.59  59.83  18  39  52 

83.43  255.58  59.82  1 25  26 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4906.3  SGR  596.8  SG3  222.5 

RRT  .8163  RRF  .8565  RTF  .9250 

SG6  4944.4  R23  .1691  R13  .9262 

SGI  4932.5  SG2  343.1  THA  5.70 


OPA  -13.56  RAP  45,75  ECC  1 .2469 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3527.1  -34.34  176.16 

2212.8  -34.33  75.47 

3527.1  -34.34  176.16 

2212.8  -34.33  75.47 

3527.1  -34.34  176.16 

2212.8  -34,33  75,47 

ORBIT  DETERMINATION  ACCURACY 
ST  2237.3  SR  513.5  58  675.5 

CRT  .9781  CR5  -.9983  CST  -.9684 
LSA  2385.5  MSA  186.7  SSA  16.2 
ELI  2293.1  EL2  104.4  ALF  12.68 


LAUNCH  CATE  FEB  2 1 1969 


Flight  time  162.00 


ARRIVAL  CATE  AUG  2 1969 


fft  147.96 

LAL 

.00 

LOL  152.19 

VL  26.975 

gal  -1.47 

AZl  86.39 

HCA  229.85 

5MA 

124 

^.47 

ECC  .19041 

INC  3.6137 

Vl 

30.112 

RP  1 08 . 4 5 

LAP 

-2.76 

LOP  21 .99 

VP  37.167 

GAP  8.13 

AZP  92.33 

TAL  186.27 

TAP 

56.12 

RCA  100.77 

APO  140.17 

V2 

34 .94  5 

RC  157.792 

GL 

26.75 

GP  -25.65 

ZAl  106.49 

ZAP  149.20 

ETS  309.40 

ZAE  127.73 

ETE 

200.98 

ZAC  135.69 

ETC  388.90 

CLP 

-162-34 

planetocentric  conic 

C3  14.259 

VHL 

3.776 

CLA  43.36 

RAL  30.90 

RAC  6567.6 

VEL  3 1 .647 

PTH  2.04 

VHP 

6. 

382 

CPA  -1! .23 

RAP  47.01 

ECC 

1 .2347 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCnG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.78 

17 

52  7 

4103.18 

-30.48 

181 .97 

258.61 

60.87 

19 

0 

30 

3503.2 

-34.10 

173.94 

121 .22 

0 

50  25 

2814.10 

-30.46 

83.47 

258.60 

60.86 

1 

37 

20 

2214.1 

-34.09 

75.44 

58.78 

17 

52  7 

4103.18 

'30.48 

181 .97 

258.61 

60.87 

19 

0 

30 

3503.2 

-34.10 

1 73.94 

121 .22 

0 

50  25 

2814.10 

'30.46 

83.47 

258.60 

60.86 

1 

37 

20 

2214.1 

-34.09 

75.44 

58.78 

17 

52  7 

4103.18 

'30.40 

181 .97 

258.61 

60.87 

19 

0 

30 

3503.2 

-34.10 

173.94 

121 .22 

0 

50  25 

2814.10 

-30,46 

83.47 

258.60 

60.86 

1 

37 

20 

2214.1 

-34,09 

75.44 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .4496 

TRA 

-.6463 

TC3-5 .6739 

BAU  3 .0840 

SGT  4989.7  SGR 

582.3  SG3  220.5 

ST  2237.6 

SR  507.8 

SS 

650.3 

ROE  .3346 

RRA 

.0038 

RC3  -.3776 

FAU  .04891 

RRT 

.8013  RRF 

.8329  RTF 

.9241 

CRT  .9830 

CRS  -.9961 

CST 

-.9668 

FDE  .7733 

FRA 

.1614 

FC3-2 .9693 

BSP  1 5884 

SGB  5023.5  R23 

.1483  R13 

.9251 

LSA  2370.1 

MSA  170.0 

SSA 

18 . 1 

BCE  1 .4877 

BRA 

.6463 

BC3  5.6864 

FSP  -726 

SGI  5011  .6  SG2 

346.8  THA 

5.37 

ELI  2292.7  EL2  91  .1 

ALF 

12.59 

LAUNCH  DATE  FEB  21  1969 


flight  time  164.00 


ARRIVAL  DATE  AUG  4 1969 


HELIOCENTRIC  CCNIC 
RL  147.96  LAL  .00  LOL  152.19 
RP  108.4J  LAP  -2.65  LOP  25.18 
RC  159.953  GL  24.89  GP  -24.12 
planetocentric  conic 

C3  13.674  VHL  3.698  OLA  40.44 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
59.83  18  13  41  4080.98 

120.17  1 2 41  2817.87 

59.83  18  13  41  4080.98 

120.17  1 2 41  2817.87 

59.83  18  13  41  4080.98 

120*17  1 2 41  2817.67 

differential  corrections 

TOE  1.4247  TRA  -.4776  TC3-6.0I96 
ROE  .3253  RRA  .0159  RC3^.36J4 
FOE  .7144  FRA  ,2469  FC5 '2 .9608 
BOE  1 .4614  BRA  .4779  8C3  6.0304 


OISTANCE  479.497 

vl  26.928  GAL  -1.10  A2l  86.69  HCA  233 .03  SMA  124 . 1 7 

VP  37.144  GAP  8.39  A7P  91.99  TAL  184.62  TAP  57.66 

7AL  104.04  ZAP  150.95  ETS  309.42  ZAC  126. IB  ETE  199.84 

RAL  35.14  RAO  6567,5  VEL  11 .622  PTH  2.04  VHP  6.460 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZNTH  INJ  TIME 
-30.29  179.94  261.90  61.81  19  21  42 

-30.27  83.67  261.89  61.79  1 49  39 

-30.29  179.94  261.90  61.81  19  21  42 

-30.27  83.67  261.89  61.79  1 49  59 

-30.29  179.94  261.90  61.81  19  21  42 

-30.27  83.67  261.89  61,79  1 49  39 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.1024  SGT  5063.4  SGR  571.5  SG3  217.5 

FAU  .04708  RRT  .7849  RRF  .8087  RTF  .9233 

BSP  16085  SG6  5095.5  R23  .1299  R13  .924! 

FSP  -7l2  SG]  5083.3  SG2  352-7  THA  5.09 


ECC  .19251  INC  3.3139  VJ  30.112 

RCA  100.27  APO  148.08  V2  34.957 

ZAC  137,87  ETC  188.48  ClP-163.29 

OPA  -9.08  RAP  48.40  ECC  J .2250 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3481.0  -33;?9  171.87 

2217.9  -33.78  75.60 

3481.0  -33.79  171.87 

2217.9  -33.78  75.60 

3481.0  -33.79  17J.87 

2217.9  -33.78  75.60 

ORBIT  DETERMINATION  ACCURACY 
ST  2230.7  SR  504.3  SS  624.6 

CRT  .9877  CR5  -.9923  CST  -.9648 

LSA  2364.5  MSA  171.6  SSA  20.1 

ELI  2285.7  EL2  76.9  ALT  12.60 


1856 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4,  1968-69' 


launch  CATE  FEB  21  1969 


flight  time  166.00 


ARRIVAL  cate  AUG  6 1969 


HELIOCENTRIC 

CONIC 

DISTANCE  485.284 

Rl  147.96 

LAL 

.00 

La  152-19 

VL  26.660 

GAL  -.72 

AZL  06.96 

HCA  236.22 

SMA 

123.60 

ECC  .19460 

INC  3.0380 

VI 

3 0.112 

RP  108.37 

LAP 

-2.52 

LOP  28.37 

VP  37.122 

GAP  0.65 

AZP  91.69 

TAL  162.97 

TAP 

59 

.19 

RCA  99.75 

APO  148.01 

V2 

34 .970 

RC  162.097 

GL 

23.06 

GP  -22.75 

ZAL  101.37 

ZAP  152.55 

ETS  309.31 

ZAE  120.55 

ETE 

J 96  .01 

ZAC  140.05 

ETC  188.07 

CLP 

-164 .22 

PLANETOCENTRIC  < 

:onic 

C3  13.231 

VHL 

3.637 

CLA  39.71 

RAL  39.48 

RAO  6567.5 

VEL  11.602 

PTH  2.03 

VHP 

6. 

552 

OPA  -7.09 

RAP  49.90 

ECC 

1 .21  77 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.90 

16 

35  56 

4060.01 

-30.01 

178.00 

265.44 

62.66 

19 

43 

36 

3460.0 

-33.41 

169.90 

119.10 

I 

15  7 

2824.51 

-30.00 

64.06 

265.44 

62.65 

2 

2 

12 

2224 . 5 

-33.40 

75.97 

60.90 

18 

35  56 

4060.01 

-30.01 

170.00 

265.44 

62.66 

19 

43 

36 

3460.0 

-33.41 

169.90 

119.10 

1 

15  7 

2824.51 

-30.00 

64.06 

265.44 

62.65 

2 

2 

12 

2224 . 5 

-33.40 

75.97 

60.90 

16 

35  56 

4060.01 

-30.01 

176.00 

265.44 

62.66 

19 

43 

36 

3460  .0 

-33.41 

169.90 

119.10 

1 

15  7 

2824.51 

-30.00 

64.06 

265.44 

62.65 

2 

2 

12 

2224 . 5 

-33.40 

75.97 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  I .3911 

TRA 

-.3036 

TC3-6.3295 

BAU  1.1213 

SCT  507.1  see 

563.0  503 

214.1 

ST  2203.4 

SR  500.6 

55 

593.4 

ROE  .3176 

RRA 

.0274 

RC3  -.3466 

FAU  .04523 

RRT 

.7665  RRF 

.7045  RTF 

.9230 

CRT  .9919 

CRS  -.9862 

CST 

-.961  7 

FOE  .6518 

FRA 

.3271 

FC3-2.9598 

BSP  16361 

see  5167.9  s?3 

.1120  R13 

.9236 

LSA  2330.3 

MSA  165.0 

SSA 

22.3 

BCE  I .4269 

BRA 

.3046 

BC3  6.3390 

FSP  -704 

SOI  5155.4  SCZ 

359.0  THA 

4.04 

ELI  2256.7 

El2  62.2 

AlF 

1 2 . 7] 

LAUNCH  DATE  FE0  21  1969 


FLIGHT  TIME  160.00 


ARRIVAL  DATE  AUG  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  491.056 

RL  U7.96  LAL  .00  La  152.19  VL  26.634  GAL  -.32  AZL  67. 22  MCA  239.41  SHA  123.59  ECC  .19730  INC  2.7817  VI  30.112 

RP  106.33  LAP  '2.39  LOP  31.57  VP  37.101  GAP  6.92  ATP  91.42  TAL  J61.31  TAP  60.72  RCA  99.21  APO  147.97  V2  34.983 

RC  164.221  CL  21.24  GP  '21.53  ZAL  96.50  ZAP  154.04  ETS  309.06  ZA£  126.67  £TE  197.67  ZAC  142.25  ETC  167.66  ClP-165.14 


PLANETOCENTRIC  CONIC 
C3  12.922  VHL  3.595 

DLA  36.96 

ML  43.93  MO  6367.5 

VEl  11.569 

PTH  2.03 

VHP 

6.656 

OPA  -5.24 

RAP  51.50 

ECC  1 .2127 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.04 

16  59  0 

4039.65 

-29.64 

176.07 

269.22 

63.46 

20 

6 20 

34  39.6 

-52.94 

167.96 

117.96 

1 27  29 

2634.67 

-29.63 

64.70 

269.21 

63.45 

2 

14  44 

2234.7 

-32.93 

76.59 

62.04 

10  59  0 

4039.65 

-29.64 

176.07 

269.22 

63.46 

20 

6 20 

34  39.6 

-32.94 

167.96 

317.96 

1 27  29 

2634.67 

-29.63 

84.70 

269.21 

63.45 

2 

14  44 

2234.7 

-32.93 

76.59 

62.04 

16  59  0 

4039.65 

-29.64 

176.07 

269.22 

63.46 

20 

6 20 

34  39.6 

-32.94 

167.96 

117.96 

1 27  29 

2834 .67 

-29.63 

84.70 

269.21 

63.45 

2 

14  44 

2234.7 

-32.93 

76.59 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3525  TRA  -.1233  TC3-6.5911  BAU  1.1401  SOT  52J2.0  SGR  557.7  503  210.5  ST  2161.7  SR  496.0  SS  561.4 

ROE  .3120  RRA  .0362  RC3  -.3336  FAU  .04341  RRT  .7532  RRF  .7615  RTF  .9240  CRT  .9953  CRS  -.9771  CST  -.9562 

FOE  .5911  FRA  .4006  FC3-2.9065  0SP  16622  500  5241  .6  R23  .0944  R13  .9246  LSA  2262. 6 MSA  159.1  SSA  2*  . 5 

BOE  1.3660  BRA  .1291  0C3  6.5995  FSP  -691  SCI  5229.0  502  365.7  THA  4.63  ELI  2217.9  EL2  47.0  AlF  12.92 


LAUNCH  CATE  FEB  21  1969 


FLIGHT  TIME  170.00 


ARRIVAL  DATE  AUG  ID  1969 


HELIOCENTRIC  CONIC 

RL  14  7.96  LAL  .00  La  152.19  VL  26.767 

RP  108.29  LAP  -2.26  LOP  34.77  VP  37.079 

RC  166.326  GL  19.44  GP  -20.44  ZAL  95.45 

planctocentric  conic 


C3  12.741 

VHL 

3.570 

CLA  36.16 

RAL  48.44 

RAO  6567.5 

VEL  11.561 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

63.28 

19 

23  2 

4019.24 

'29.17 

174.11 

273.20 

116.7? 

1 

39  26 

2649.05 

-29.15 

85.62 

273.19 

63.26 

19 

23  2 

4019.24 

-29.17 

i74ai 

273.20 

116.72 

1 

39  26 

2649.05 

-29.15 

85.62 

273.19 

63.26 

19 

23  2 

4019.24 

-29.17 

174.11 

273.20 

116.72 

1 

39  26 

2049.05 

-29.15 

65.62 

273.19 

DIFFERENTIAL  corrections 
toe  1.3077  TRA  .0737  TC3-6.7456 


ROE  . 3068  RRA 
FOE  .5343  FRA 
BOE  1 .3437  BRA 


.0510  RC3  -.3084 
.4794  FC3-2.7609 
.0696  BC3  6.7529 


BAU  1 .1503 
FAU  .04063 
BSP  16657 
FSP  -652 


DISTANCE  496.812 

GAL  .09  AZL  87.46  MCA  242.60  SMA  123.30 

GAP  9.20  AZP  91.17  TAL  179.65  TAP  * 62 .24 

ZAP  155.43  ETS  306.66  ZAE  129.14  ETE  197.03 

RAO  6567.5  VEL  11.581  PTH  2.03  VHP  6.776 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
174.11  273.20  64.22  20  30  1 

85.62  273.19  64.20  2 26  56 

174.11  273.20  64.22  20  30  3 

85.62  273.19  64.20  2 26  56 

174.11  273.20  64.22  20  30  1 

85.62  273.19  64.20  2 26  56 

MI 0 -COURSE  EXECUTION  ACCURACY 
SGT  5255.6  SCR  552.2  SG3  204.1 


ECC  .20001  INC  2.5416  VI  30 . 1J 2 
RCA  96.64  APO  147.97  V2  34.996 
7AC  144.47  ETC  187.29  ClP-166.05 


RRT  .7292  RRF 
SOB  5284.6  R23 


.7367  RTF 
.0694  R13 


SOI  5271.1  SG2  376.7  THA 


CPA  -3.53  RAP 
PO  CST  TIM  INJ 
3419.2 
2249.0 
3419.2 
2249.0 
3419.2 
2249.0 

ORBIT  OETERMINA 
ST  2104.6  SR 
CRT  .9976  CRS 
LSA  2221.1  MSA 
ELI  2162.1  El2 


53.19  ECC  1 .2097 
2 LAT  INJ  2 LONG 


TION  ACCURACY 
496.6  SS  531 .8 
-.9633  CST  -.9530 
157.0  SSA  26.7 
33.4  AlF  13.25 


LAUNCH  DATE  FEB  21  1969 


FLIGHT  TIME  172.00 


ARRIVAL  CATE  AUG  12  1969 


HELIOCENTRIC  CONIC  OJSTANCE  502.550 

RL  147.96  LAL  .00  La  152.19  VL  26.741  GAL  .52  AZL  87.69  HCA  245.79  SMA  123.02  ECC  .20295  INC  2.3149  VI  30.112 

RP  108. Z4  LAP  -2.11  LOP  37.97  VP  37.059  GAP  9.48  AZP  90.95  TAL  177.96  TAP  63.77  RCA  96.05  APO  M7.99  V2  35.0J0 

RC  166.410  GL  17.65  GP  -19.45  ZAL  92.25  ZAP  156.72  ETS  306.13  ZAE  129.37  £T£  196.28  ZAC  146.70  ETC  186.89  ClP-166.95 


planetocentric  CONIC 


C3  12.689 

VHL 

3, 

.562 

OLA  37.30 

RAL  52.99 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

64  .64 

19 

40 

5 

3996.3J 

-26.56 

115.36 

1 

50 

43 

2666 .22 

-26.57 

64.64 

19 

46 

5 

3996.31 

-28.56 

115.36 

1 

50 

43 

2666 .22 

-26.57 

64  .64 

19 

46 

5 

3996.31 

-20.56 

115.36 

1 

50 

43 

2666.22 

-28.57 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2460  TRA  .2703  TC3-6.8969  BAU  1.1712 

ROE  .3046  RRA  .0616  RC3  - . 3026  FAU  .03926 

FOE  .46 $0  FRA  .5423  FC3-2.6786  BSP  l 7064 

BOE  1.2847  BRA  .2773  6C3  6.9035  FSP  -660 


RAO  6567.5  VEL  11  .579  PTH  2.02  VHP  6.906  DPA  -1.93  RAP.  54.96  ECC  1.2088 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

172.06  277.35  64.94  20  54  43  3398.3  -31. 70  163.97 

66.87  277.35  64.93  2 36  31  2266.2  - 31.69  78.77 

172.06  277.35  64.94  20  54  43  3398.3  -31 .70  163.97 

66.67  277.35  64.93  2 36  31  2268.2  - 31.6  9 78.77 

172.06  277.35  64.94  20  54  43  3396.3  -31.70  163.97 

86.87  277.35  64.93  2 38  31  2266.2  -31.69  78.77 

MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

SOT  5335.9  SCR  549.9  S03  201.0  5T  2019.4  SR  491.8  SS  491.4 

RRT  .7197  RRF  .7170  RTF  .9255  CRT  .9982  CRS  -.9427  CST  -.9462 

500  5364.2  R23  .0685  R13  .92 59  LSA  2129.8  MSA  155.4  SSA  28.6 

SGI  5350.6  SG2  360.7  THA  4.26  ELI  2078.2  El2  28 . 7 AlF  13.67 


1857 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  2 \ J 969 


flight  time  37a. od 


ARRIVAL  cate  AUG  14  1969 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  LOL  15?. 19  VL  26.695 

RP  108.20  LAP  -1.96  LOP  41.17  VP  37.035 

RC  170.474  GL  15.88  OP  -18.57  7Al  88.93 

PLANE TOCENTRIC  CONIC 


DISTANCE  508.269 

GAL  .96  ATL  87.90  MCA  248.99  SNA  122.74  ECC  .20614  INC  2.0990  VI  30 . J1 2 

GAP  9.78  A7P  90.75  TAL  176.30  TAP  65.29  RCA  97.44  APO  148.04  V?  35.023 

ZAP  157.92  ETS  307.43  7AE  129.58  ETE  195.59  7AC  148.94  ETC  186.49  ClP-167.83 


C3  12.768 

VHL 

3 

.573 

CLA  36.36 

RAl  57.55 

RAD  6567.5 

VEL  11.583 

PTH  2.03 

VHP  7.047 

OPA  -.44 

RAP  56.79 

ECC  1 . 2101 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.17 

20 

14 

19 

3975.85 

-27.87 

169.89 

281.65 

65.64 

21  20  35 

’ 3375.B 

-30.91 

161  .81 

113.83 

2 

0 

50 

2893.33 

-27.86 

88.53 

281 .65 

65.62 

2 49  3 

2293.3 

-30.90 

80.46 

66.17 

20 

14 

19 

3975.85 

-27.87 

169.89 

281.65 

65.64 

21  20  35 

3375.8 

-30.91 

161 .81 

113.83 

2 

0 

50 

2893.33 

-27.86 

88.53 

281 .65 

65.62 

2 49  3 

2293.3 

-30.90 

80  .46 

66.17 

20 

14 

19 

3975.85 

-27.87 

169.89 

281.65 

65764 

21  20  35 

3375.8 

-30.91 

161 .01 

113.83 

2 

0 

50 

2893 . 33 

-27.86 

88.53 

281.65 

65.62 

2 49  3 

2293 . 3 

-30.90 

80.46 

DIFFERENTIAL  CORRECTIONS 

MID* 

COURSE 

EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TOE  1 

.1793 

TRA 

.4810 

TC3-6.9395 

BAU 

1 .1856 

SGT 

5393.3 

SGR 

547.2  SG3 

195.8 

ST 

1918.5 

SR 

487.5 

55 

455.2 

ROE 

.3027 

RRA 

.0741 

RC3  -.2869 

FAU 

.03717 

RRT 

.7035 

RRF 

.6967  RTF 

.9263 

CRT 

.9961 

CRS 

-.9121 

CST 

-.9367 

FOE 

.4059 

FRA 

.6089 

FC3-2.5202  BSP 

17253 

SOB 

5421.0  R23 

.0586  R13 

.9266 

LSA 

2024.6 

MSA 

160.0 

SSA 

29.9 

BOE  I 

.2176 

BRA 

.4867 

BC3  6.9455 

FSP 

-643 

SGI 

5407.1 

SG2 

387.9  THA 

4.10 

ELI 

1979.1 

El2 

41  .7 

ALF 

14.21 

launch  OATE  FEB  21  1969 


FLIGHT  TIME  176.00 


ARRIVAL  DATE  AUG  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  513.965 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL  26.650 

GAL  1 .42 

ATL  88.11 

MCA 

252.19 

SHA 

122.47 

ECC  .20960 

INC  1 .8921 

vi 

30.1 12 

RP  108.16 

LAP 

-1  .80 

LOP  . 44.37 

VP  37.018 

GAP  10.09 

ATP  90.58 

TAL 

174.62 

TAP 

66.82 

RCA  96.80 

APO  148.14 

V2 

35.036 

RC  172.518 

GL 

14.13 

GP  -17.76 

TAL  85.53 

ZAP  159.04 

ETS  306.57 

TAE 

129.76 

ETE 

194.98 

ZAC  151 .20 

ETC  186.06 

CLP 

-168.70 

PLANE TOCENTRJC  CONIC 

C3  12.982 

VHL 

3.603 

DLA  35.35 

RAL  62.07 

RAO  6567.5 

VEL  11.592 

PTH 

2.03 

VHP 

7.200 

OPA  .96 

RAP  58.70 

ECC 

1 .2137 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67 .69 

20 

4i  53 

3951 .06 

-27.04 

167.50 

286.07 

66.31 

21 

47  44 

3351 .1 

-30.00 

159.4  5 

112.11 

2 

9 22 

2925.28 

-27.03 

90.67 

286.06 

66.30 

2 

58  8 

2325.3 

-29.99 

8?.62 

67.89 

20 

41  53 

3951 .06 

-27.04 

167.50 

286.07 

66.31 

21 

47  44 

3351  .1 

-30.00 

159.45 

112.11 

2 

9 22 

2925.28 

-27.03 

90.67 

286.06 

66,30 

2 

58  8 

2325.3 

-29.99 

82.62 

67.89 

20 

41  53 

3951 .06 

-27.04 

167.50 

286.07 

66.31 

21 

47  44 

3351  .1 

-30.00 

1 59.45 

112.11 

2 

9 22 

2925.28 

-27.03 

90.67 

286.06 

66.30 

2 

58  8 

2325.3 

-29.99 

82.6? 

0 I FFEffENTI AL _CCRREC TIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  I .0979 

TRA 

.7001 

TC3-6.9080  BAU  1.1999 

SGT 

5449.1 

SGR 

544.9  SG3 

190.7 

ST 

1799.5 

SR 

482.0 

SS 

419.4 

ROE 

.3014 

RRA 

.0867 

RC3  -.2728  FAU  .03523 

RRT 

6891 

RRF 

.6779  RTF 

.9282 

CRT 

.9897 

CRS 

-.8675 

CST 

-.9244 

FOE 

.3434 

FRA 

.6705 

FC3-2.3494.  BSP  17476 

SG6 

5476.2  R23 

.0483  R13 

.9285 

LSA 

1901 .7 

MSA 

170.4 

SSA 

30.2 

BOE  1.1385 

BRA 

.7055 

BC3  6.9134  FSP  -629 

SGI 

5462.0 

SG2 

394.0  THA 

3,96 

ELI 

1861 .7 

El2 

66.6 

ALF 

14.87 

LAUNCH  DATE  FEB  2l  1969 


flight  time  itb.oo 


ARRIVAL  CATE  AUG  18  1969 


heliocentric  conic 


01  STANCE  519.638 


RL  147.96 

LAL 

.00 

LOL  152.19 

VL  26.605 

GAL  1.90 

ATL  88.31 

MCA 

255.39 

SMA 

122.20 

ECC  .21335 

INC  1 .6923 

VI 

30.1  12 

RP  108.12 

LAP 

-1  .64 

LOP  47.56 

VP  36.998 

GAP  10.42 

ATP  90.43 

TAL 

172.95 

TAP 

68.34 

RCA  96.13 

APO  148.27 

V2 

35 .050 

RC  174.540 

CL 

12.4? 

GP  -17.04 

TAL  82.08 

TAP  160.10 

ETS  305.54 

TAE 

129.92 

ETE 

194.42 

TAC  153.46 

ETC  185.59 

CLP 

-169.56 

plane tocentric  conic 

C3  13.341 

VHL 

3.652 

OLA  34.27 

RAL  66.53 

RAO  6567.5 

VEL  11.607 

PTH 

2.03 

VHP 

7.365 

OPA  2.26 

RAP  60.66 

ECC 

1 .2196 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.84 

21 

10  59 

3922.68 

-26.11 

164.81 

290.56 

66.97 

22 

16  22 

3322.7 

-28.99 

156.01 

110.16 

2 

15  49 

2965.43 

-26.09 

93.38 

290.55 

66.96 

3 

5 14 

2365.4 

-28.98 

05.38 

69.84 

21 

10  59 

3922.68 

-26.11 

164.81 

290.56 

66.97 

22 

16  22 

3322.7 

-28.99 

156.01 

110.16 

2 

15  49 

2965.43 

-26.09 

93.38 

290.55 

66.96 

3 

5 14 

2365,4 

-28.90 

85.38 

69.04 

21 

10  59 

3922.68 

-26.11 

164.81 

290,56 

66.97 

22 

16  22 

3322.7 

-20.99 

156.81 

110.16 

2 

15  49 

2965,43 

-26.09 

93.38 

290.55 

66.96 

3 

5 14 

2365.4 

-20.90 

05.38 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  1 .0053 

TRA  .9316 

TC3-6.7944 

BAU  1.2127 

SGT  5499.8  SGR 

542.6  SG3  ; 

185.4 

ST 

1670.5 

SR 

475.5 

SS 

387.6 

ROE  .3009 

RRA  .1002 

RC3  -.2574 

FAU  .03326 

RRT 

.6749  RRF 

.6605  RTF 

.9299 

CRT 

' .9763 

CRS 

-.8035 

CST 

',909? 

FOE  .2018 

FRA  .7310 

FC3-2.1583 

BSP  17670 

SG6  5526,5  R23 

.0401  R13 

.9301 

LSA 

1769.3 

MSA 

J08.7 

SSA 

29.6 

BOE  1.0494 

BRA  .9370 

BC3  6.7993 

FSP  -614 

SGI  5512.1  SG2 

399.5  THA 

3.03 

ELI 

1734.0 

EL2 

99.1 

ALF 

15.58 

LAUNCH  CATE  FEB  21  1969 

FLIGHT  TIME  180,00 

ARRIVAL  DATE 

AUG 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  525.283 

RL  147.96 

LAL  .00 

LOL  152.19 

VL  26.560 

GAL  2.41 

ATL  88.50 

HCA  258.60 

SMA 

121.93 

ECC 

.21742 

INC 

1 .498? 

VI 

30.1 1? 

RP  108.08 

LAP  -1.47 

LOP  50 . 79 

VP  36.979 

GAP  10.75 

ATP  90*30 

TAL  171.27 

TAP 

69.87 

RCA 

95.42 

APO 

140.44 

V2 

35.063 

RC  176.542 

GL  10.74 

GP  -16.38 

TAl  70.62 

TAP  161.09 

ETS  304.33 

TAE  130.07  ETE 

193.91 

TAC 

155.74 

ETC 

185,08 

CLP 

'J70.4J 

planetocentric  CONIC 

C3  13.854 

VHL  3 . 722 

DLA  33.12  RAL  70.88 

RAO  6567.5 

VEL.  11.629 

PTH  2.04 

VHP 

7.541 

OPA 

3.47 

RAP 

62.68 

ECC 

1 .2280 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.07 

21  42  0 

3 889.02 

-25.06 

161 .71 

295 ,09 

67.61 

22 

46  49 

3289.0 

■27,07 

153.76 

107.93 

2 19  29 

30T5.T6 

-25.05 

96.70 

295 .09 

67.60 

3 

9 45 

2415.6 

27.06 

00.83 

72.07 

21  42  0 

3889.02 

-25.06 

161.71 

295.09 

67.61 

22 

46  49 

3289  .0 

- 

27,87 

153.76 

107.93 

2 19  29 

3015.56 

-25.05 

96.70 

295 .09 

67.60 

3 

9 45 

2415.6 

27.86 

08.83 

110.00 

3 36  50 

2778.07 

-30.42 

80.52 

297.22 

73.60 

4 

23  8 

21  78 . 1 

32.36 

7J  .05 

110.00 

1 27  46 

3174.50 

'19.92 

106.45 

292.45 

61.63 

2 

20  41 

2574.5 

' 

•23.55 

99.19 

DIFFERENTIAL  CORRECTIONS 


MIC -COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.9040 

TRA  1.1764  TC3-6.5969 

BAU 

1.2226 

SGT 

5543.3  SGR 

540.3 

SG3 

180.0 

ST 

1542.4 

SR  468.5 

SS 

362.8 

Roe 

.3016  WA  .1146  RC3  -.2405 

FAU 

.03123 

RRT 

.6613  RRF 

.6440 

RTF 

.9313 

CRT 

.9518 

CRS  -.7103 

CST 

-.8937 

FOE 

.2233 

FRA  .7904  FC3-1.9517 

BSP 

17793 

SG0 

5569.5  R23 

.0341 

R13 

.9315 

LSA 

1638.1 

MSA  215.0 

SSA 

28.2 

BDE 

.9530 

SRA  1 .1820  BC3  6.6013 

FSP 

-595 

SCI 

5554.8  SG2 

404.5 

THA 

3.71 

ELI 

1606.1 

El2  138.1 

ALF 

16.25 

1858 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  FE6  21  1969  FLIGHT  TIME  18?. 00  ARRIVAL  DATE  AUG  22  1 969 

HELIOCENTRIC  CONIC  DISTANCE  530. 8*9 

RL  147.96  LAL  .00  La  15?. 19  VL  ?6.516  GAL  ?.93  A7L  88.69  MCA  ?6J  .81  SMA  121.67  ECC  .22183  INC  1.308?  V]  30.11? 

RP  108.04  LAP  -1.29  LOP  54.00  VP  36.959  GAP  11.11  AZP  90.19  TAl  169.60  TAP  71.41  RCA  94.68  APO  148.66  V?  35.076 

RC  178.523  GL  9.12  GP  -15.78  7AL  75.17  ZAP  162.01  ETS  302.92  ZAE  130.20  ETE  193.45  ZAC  158.03  ETC  184.48  ClP-171.26 

planetocentric  CONIC 

C3  14.536  VHL  3. 813  CLA  31.91  RAL  75.09  RAO  6567.6  VEL  11  .659  PTH  2.05  VHP  7.731  DPA  4.60  RAP  64.74  ECC  1.2392 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

74  .64 

2?  15  41 

3847.19 

-23.93 

158.01 

299.65 

68.23 

23 

19  48 

3247.2 

-26.67 

1 50 . 11 

105.36 

2 19  25 

3070.58 

-23.92 

101 .10 

299.65 

68.22 

3 

10  43 

2478.6 

-26.66 

93.20 

74.64 

22  15  41 

3847.19 

-23.93 

158.01 

299.65 

68.23 

23 

19  48 

3247.2 

-26.67 

I 50 . 11 

105.36 

2 19  25 

3070.58 

-23.92 

101 .10 

299.65 

68.2? 

3 

10  43 

2478.6 

-26.66 

93.20 

1 10.00 

4 23  1 

2695.74 

-31 .85 

74.53 

302.47 

76.87 

5 

7 56 

2095.7 

-33.33 

65.62 

110.00 

1 15  11 

3270.03 

-16.46 

112.48 

295.76 

59.61 

2 

9 49 

2670.0 

-20.37 

105.54 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.7087 

TRA 

1 .4290 

TC3-6.3420 

BAU 

1 .2332 

SOT 

5505.4 

SGR 

537.1 

SC3 

174.5 

ST 

1415.1 

SR 

459.9 

55 

343.5 

ROE 

.3026 

RRA 

.1293 

RC3  -.2243 

FAU 

.02935 

RRT 

.6406 

RRT 

.6296 

RTF 

.9332 

CRT 

.9094 

CRS 

-.6061 

CST 

-.0790 

FOE 

.1643 

FRA 

.8459 

FC3-1 .7402 

BSP 

17979 

see 

5611.2 

R23 

.0277 

R13 

.9334 

LSA 

1506.4 

MSA 

249.4 

SSA 

26.4 

BOE 

.0440 

BRA 

I .4357 

BC3  6.3459 

FSP 

-581 

SCI 

5596.4 

SC? 

400.0 

THA 

3.59 

EU 

1476.6 

El2 

103.3 

alf 

16.73 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  184.00  ARRIVAL  DATE  AUG  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  536,480 

RL  147.96  LAL  .00  La  152.19  VL  26.472  GAL  3.48  A7L  88.88  HCA  265 .02  SMA  121  .41  ECC  .22661  INC  1.1211  VI  30.112 

RP  108.00  LAP  -1.12  LOP  57.21  VP  36.940  GAP  11.48  ATP  90.10  TAL  167.94  TAP  72.95  RCA  93.90  APO  148.92  V2  35.089 

RC  180.483  GL  7.57  GP  -15.24  7AL  7j  .78  ZAP  162.88  ETS  301  .29  ZAE  130.32  ETE  193.03  ZAC  160.33  ETC  183.78  ClP-17 2.10 

PLANETOCENTRIC  CONIC 

C3  15.403  VHL  3.925  DLA  30.66  RAL  79. J3  RAO  6567.6  VEL  11,696  PTH  2.06  VHP  7.934  DPA  5.66  RAP  66.86  ECC  1 .2535 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.73 

22  53  31 

3791 .05 

-22.72 

153.31 

304.21 

60.04 

23  56  43 

3191 .9 

-25.39 

145.47 

102.27 

2 13  51 

3159.84 

-22.71 

106.72 

304.21 

60.03 

3 6 31 

2559.8 

-25.38 

90  .07 

77.73 

22  53  31 

3791 .85 

-22.72 

153.31 

304.21 

60.04 

23  56  43 

3191 .9 

-25.39 

145.47 

102.27 

2 13  51 

3159.84 

-22.71 

106.72 

304.21 

60.03 

3 6 31 

2559.8 

-25.38 

90.07 

110.00 

5 1 47 

2635.17 

-32.70 

70.01 

307.41 

79.42 

5 45  42 

2035.2 

-33.81 

60 .96 

110.00 

1 8 42 

3364.52 

-13.42 

117.34 

299.36 

50.26 

2 4 46 

2764 . 5 

-17.52 

110.63 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.6640 

TRA 

1 .6968 

TC3-6.0271 

BAU 

1.2419 

SGT 

5622.6 

SCR 

533.4 

SC  3 

169.2 

ST 

1306.2 

SR 

450.7 

$S 

333.5 

ROE 

.3045 

RRA 

.1440 

RC3  -.2074 

FAU 

.02740 

RRT 

.6364 

RRF 

.6159 

RTF 

.9350 

CRT 

.0415 

CRS 

-.4740 

CST 

-.8724 

FOE 

.1080 

FRA 

.9011 

FC3-1 .5447 

BSP 

' 10139 

SOB 

5647.8 

R23 

.0229 

R13 

.9351 

LSA 

1391.3 

MSA 

290.0 

SSA 

24.5 

BOE 

.7305 

BRA 

1 .7030 

BC3  6.0307 

FSP 

-566 

SCI 

5632.9 

SC2 

410.7 

THA 

3.47 

Eli 

1361 .9 

EL? 

233.6 

alf 

16.69 

LAUNCH  CATE  FEB  21  1969  FLIGHT  TIME  186.00  ARRIVAL  CATE  AUG  26  1969 

HELIOCENTRIC  CONIC  OISTANCE  542.023 

RL  147.96  LAL  .00  La  1 52 . 1 9 VL  26.428  GAL  4.06  A7l  89.06  HCA  268.23  SMA  121.16  ECC  .23180  INC  .9357  VI  30.1!? 

RP  107.96  LAP  -.94  LOP  60.4?  VP  36.921  GAP  11.88  A7P  90.03  TAL  166.28  TAP  74.51  RCA  93.07  APO  149. ?4  V?  35.102 

RC  182.4??  GL  6.09  GP  -14.7a  ZAl  68.46  ZAP  163.68  ETS  299.45  ZAE  130.43  ETE  192.65  ZAC  162-63  ETC  182-91  ClP-172.93 

planetocentric  conic 

C3  16.477  VHL  4.059  CLA  29.38  RAl  82.99  RAO  6567.7  VEL  11.741  PTH  2.07  VHP  8.153  CPA  6.64  RAP  69.01  ECC  l.?7l2 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .81 

23  39  54 

3708.33 

-21  .45 

146.58 

308.76 

69.43 

24  41  42 

3108.3 

-24 .06 

1 38 . 79 

98.19 

1 50  17 

3273.96 

-21 .44 

114.69 

308.75 

69.41 

2 5?  51 

2674.0 

-?4 .05 

J 06 . 90 

100.00 

2 58  45 

3080.30 

-25.00 

101 .68 

310.10 

73.18 

3 50  5 

2400.3 

-27.  J 5 

93.49 

100.00 

1 26  3 

3377.23 

-17.90 

120.78 

307.20 

65.65 

2 22  20 

2777.2 

-21 .03 

113.39 

1 10.00 

5 36:  16 

2586.83 

-33.24 

66.35 

312.19 

81  .53 

6 19  23 

1986.0 

_ -34  .05 

57.20 

110.00 

1 5 1 

3443.46 

-10.55 

121 .66 

303.00 

57.30 

2 2 25 

2843.5 

-14.79 

J15  . 1? 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  -ORBIT  0ETERMINA  T ION  ACCURACY 


TOE 

.5301 

TRA  1 

.9767 

TC3-5.6677.  BAU 

1 .2492 

SGT 

5655.5 

SCR 

528.8 

SG3 

163.8 

ST 

1225.4 

SR 

440  .6 

ss 

331  .9 

ROE 

.3072 

RRA 

.1607 

RC3  -.1903  FAU 

.02567 

RRT 

.6249 

RRF 

.6029 

RTF 

.9368 

CRT 

. 74  3 0 

CRS 

-.3332 

CST 

- .8776 

FOE 

.0536 

FRA 

.9546 

FC3-1 .3490  BSP 

18300 

SOB 

5680.1 

R23 

•0184 

R13 

.9369 

LSA 

1301  .8 

MSA 

332.6 

SSA 

22.6 

BOE 

.6126 

BRA  1 

.9832 

BC3  5.6709  FSP 

-551 

SCI 

5665.2 

SC? 

412.1 

THA 

3.36 

ELI 

1270.5 

El? 

285.3 

ALF 

15.73 

LAUNCH 

DATE  1 

FEB  21 

1969 

FLIGHT 

TIME 

188.00 

ARRIVAL 

CAT£ 

AUG 

28  1969 

HELIOCENTRIC  CONIC  DISTANCE  547.522 

RL  147.96  LAL  .00  La  152.19  VL  26.366  GAL  4.67  A7L  89.25  HCA  27l  .44  SWA  120.91  ECC  .23743  INC  .7508  VI  30 . 1 1 2 

RP  107.92  LAP  -.75  LOP  63.64  VP  36.902  GAP  12.30  A7P  89.98  TAl  164.63  TAP  76.07  RCA  92.20  APO  149.61  V2  35.1  14 

RC  184.340  Gt  4.69  GP  -14. ?9  ZAL  65.24  ZAP  164.44  ETS  297.36  ZAE  130.53  ETE  192.30  ZAC  164.93  ETC  181.80  ClP-173.76 

planetocentric  conic 


C3  17.703 

VHL 

4.217 

OLA  20.10 

RAL  06.66 

RAO  6567. 

7 VEL  11.797 

PTH  2.09 

VHP  8. 

.387 

CPA  7.54 

RAP  71 .20 

ECC 

1 .2927 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  A $C 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

36  40 

3408.12 

-22.51 

124.93 

314.J4 

72.36 

2 33 

28 

2808.3 

-24.72 

1 16.95 

90.00 

0 

34  40 

3609.36 

-17.80 

137.80 

312.31 

67.61 

1 34 

50 

3009.4 

-20.68 

1 30 .31 

1 00.00 

3 

53  49 

2965.93 

-27.10 

93.78 

315.53 

76.87 

4 43 

15 

2365.9 

-20.64 

85.3? 

100.00 

1 

0 12 

3526.79 

-13.40 

129.69 

310.25 

63.07 

1 50 

59 

2926.8 

-16.99 

1 ?? . 65 

110.00 

6 

7 33 

2547.36 

-33.60 

63.32 

316.84 

83.29 

6 50 

1 

1947.4 

-34.16 

54  .1? 

1 10.00 

1 

2 57 

3518.13 

-7.70 

125.66 

306.88 

56.61 

2 1 

35 

2918.1 

-12.11 

3 19. ?5 

inferential 

. CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACy 

TOE  .3916 

TRA 

2.2747 

TC3-5.2665 

BAU  1,2527 

SGT 

5682.1  SCR 

523.8  SG3 

150.7 

ST  1105.5 

SR  430.3 

SS 

338.6 

ROE  .3109 

RRA 

.1776 

RC3  -.1723 

FAU  .02383 

RRT 

.6143  RRF 

.5916  RTF 

.9385 

CRT  ,6107 

CRS  -.2003 

CST 

-.0961 

FOE  .0033 

FRA 

1 .0093 

FC3-1 .1602 

BSP  18356 

see 

5706.2  R23 

.0153  R13 

.9385 

LSA  1252.2 

MSA  369.9 

SSA 

20.9 

BOE  .5000 

BRA 

2.2016 

BC3  5.2693 

FSP  -533 

SCI 

5691.3  SG2 

412.6  THA 

3.26 

ELI  1216.7 

EL?  332.0 

ALF 

13.53 

1859 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4 1968-69  i 


LAUNCH  DATE  FEB  21  1969 


FLIGHT  time  190.00 


arrival  cate  aug  3 o 1969 


HELIOCENTRIC  CONIC 
RL  147.96  LAL  .00  LOL  152.19 

RP  107. 88  LAP  -.56  LOP  66.85 

RC  186.236  CL  3.37  CP  -13.87 

PLANE TOCENTRIC  CONIC 
C3  19.350  VHL  4.399  CLA  26.82  flAL 


VL  26.343 
VP  36.884 
7Al  62.14 


OISTANCE  552.070 

GAL  5r4t  AZL  09.43  HCA  274.66  5MA  120.66  ECC  .24356  INC  .5653  VI  30.112 

GAP  12.74  A7P  89.95  TAL  162*99  TAP  77.65  RCA  91.27  APO  150.05  V2  35.126 

7AP  165.13  ETS  295.02  7AE  130.61  ETE  191.98  7AC  167.23  ETC  100.32  ClP-174.60 


90.11  RAO  6567.8  VEL  11.863  PTH  2. JO  VHP  8.639  DPA  0.38  RAP  73.43  ECC  1.3185 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MT H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 40  16 

3264.16 

-25.15 

115.21 

319.76 

76.54 

3 34  40 

2664.2 

-26.75 

106.91 

90.00 

23  54  43 

3792.97 

-12.71 

140.87 

315.12 

64.48 

24  57  56 

3193.0 

-16.04 

141.70 

100.00 

4 34  14 

2896.77 

-28 .07 

88.87 

320.46 

79.20 

5 22  31 

2296.8 

-29.26 

80.27 

100.00 

0 47  22 

3635.59 

-10.04 

135.93 

313.74 

61  .70 

1 47  58 

3035.6 

-13.75 

129.10 

110.00 

6 36  12 

2515.14 

-33.03 

60.83 

321 .40 

84.74 

7 18  7 

1915.1 

-34.18 

51  .61 

110.00 

1 1 54 

3589.99 

-5.07 

129.46 

310.71 

56.15 

2 1 44 

2990.0 

-9.48 

123.15 

differential  CORRECTIONS 


MIC-CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.2410 

TRA 

2.584J 

TC3-4 .0534 

BAU 

1.2562 

SGT 

5705.7 

SGR 

517.4 

SG3 

153.7 

ST 

1181  .4  SR 

419.2 

SS 

350.5 

ROE 

.3151 

RRA 

.1945 

RC 3 -.1551 

FAU 

.02212 

RRT 

.6039 

RRT 

.5005 

RTF 

.9404 

CRT 

.4567  CRS 

-.0766 

CST 

-.9203 

FDE 

-.0461 

FRA 

1 .0620 

FC3  -.9895 

esp 

18492 

SG6 

5729.1 

R23 

.0121 

R13 

.9404 

L5A 

1239.8  MSA 

396.2 

S5A 

19.5 

BCE 

.3972 

BRA 

2.5914 

6C3  4.0559 

FSP 

-519 

SGI 

57J4. 3 

SG2 

411.8 

THA 

3.15 

ELI 

1198.5  EL2 

367.7 

alf 

10.1  7 

LAUNCH 

DATE  FEB  21  1969 

flight  ■ 

TIME 

192.00 

ARRIVAL  DATE 

SEP 

1 1969 

HELIOCENTRIC  CONIC 


OISTANCE  558.360 


RL  147.96 

LAL 

.00 

La  152.19 

VL  26.301 

CAL  5.98 

AZL  89.62  HCA  277.00 

SMA 

120.42 

ECC  .25023 

INC  .3777 

VI 

30.112 

RP  107.85 

LAP 

-.37 

LOP  70.07 

VP  36.865 

CAP  13.22 

A7P  89.95 

TAL  161.30 

TAP 

79.25 

RCA  90.29 

APO  150.55 

V2 

35.138 

RC  188.109  GL  2.15 

planetocentric  conic 

GP  -13.49 

ZAL  59.18 

?AP  J 65 . 76 

ETS  292.40 

7AE  130.68 

ETE 

191.68 

7AC  169.53 

ETC  178.22 

CLP 

-175.43 

C3  21.216 

VHL 

4.606 

OLA  25.55 

RAL  93.36 

RAO  6567.9 

VEL  11.941 

PTH  2.13 

VHP 

8.911 

OPA  9.15 

RAP  75.68 

ECC 

1 .3492 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

21  55 

3189,53 

-26.23 

110.01 

324.69 

78.93 

4 

15  5 

2589.5 

-27.49 

101 .57 

90.00 

23 

38  59 

391 1 .53 

-9.14 

155.75 

318.54 

63.08 

24 

44  10 

3311.5 

-12.68 

140 .06 

100.00 

5 

8 15 

2846.71 

-20.65 

05.26 

325.17 

81.10 

5 

55  42 

2246.7 

-29.59 

76.58 

100.00 

0 

39  15 

3729.50 

-6.96 

141.21 

317.38 

60.86 

1 

41  25 

3129.6 

-10.80 

134.52 

110.00 

7 

2 30 

2409.26 

-33.97 

58.83 

325 .88 

05.92 

7 

44  0 

1889.3 

-34 ,16 

49.59 

110.00 

1 

1 30 

3659.79 

-2.41 

133.12 

314.56 

55.89 

2 

2 30 

3059.0 

-6.87 

126.87 

DIFFERENTIAL  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.0852 

TRA 

2.9100 

TC3-4.4309 

BAU  1.2574 

SGT  5724.6 

SGR 

510.0  SG3 

140.0 

ST 

1214.5  SR 

407.8 

SS 

366.5 

ROE 

.3202 

RRA 

.2118 

RC3  -.1383 

FAU  .02046 

RRT  .5939 

RRT 

.5699  RTF 

.9425 

CRT 

.2991  CRS 

.0209 

CST 

-.9438 

FOE 

-.0930 

FRA 

1.1148 

FC3  -.8347 

BSP  10615 

SG0  5747.3 

R23 

.0092  R13 

.9425 

LSA 

1268.7  MSA 

407.1 

5SA 

18.1 

60E 

.3313 

BRA 

2.9177 

BC3  4.4330 

FSP  -505 

SGI  5732.7 

SG2 

409.8  THA 

3.04 

Eli 

1221 .3  El2 

307.0 

alf 

6.38 

LAUNCH 

DATE 

FEB 

21  1969 

Flight 

TIME 

194.00 

ARRI VAl 

CATE 

SEP 

3 1969 

HELIOCENTRIC  CONIC 
RL  147.96  LAL  .00  LOL  152.19 

RP  107.81  LAP  -.18  LOP  73.29 

RC  189.959  Gl  1 .01  GP  -13.15 

planetocentric  conic 

C3  23.424  VHL  4.840  CLA  24.32  RAL 


DISTANCE  563.684 

VL  26.260  GAL  6.69  A7L  89.81  HCA  281.10  SMA  120.18  ECC  .25749  INC  .1870  VI  30 . 11 2 

VP  36.847  GAP  13.73  A7P  89.96  TAL  159.70  TAP  80.88  RCa  89.24  APO  151.13  V2  35.150 

7Al  56.37  7AP  166.34  ETS  2B9.50  7 AE  130.73  £TE  191.40  7AC  171.79  ETC  174.96  ClP-176.26 


96.40  RAC  6568.0  VEL  12.033  PTH  2.15  VHP  9.205  CPA  9.85  RAP  77,96  ECC  1.3855 


LNCH  A7M TH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

56 

5 

3137.79 

-26.05 

106.35 

329.30 

80.66 

4 48  23 

2537.8 

-27.87 

97.83 

90.00 

23 

29 

5 

401! .26 

-6.02 

161  .42 

322.15 

62.28 

24  35  56 

34M.3 

-9.68 

1 54.65 

100.00 

5 

38 

5 

2808,90 

-29.02 

82.51 

329.74 

82.50 

6 24  54 

2208.9 

-29.75 

73.79 

100.00 

0 

33 

41 

3015.38 

-4.10 

T45.97 

321 .09 

60.36 

1 37  17 

3215.4 

-0.01 

139.37 

no.oo 

7 

26 

42 

2469.10 

-34.06 

57.26 

330.29 

86.85 

8 7 51 

1869.1 

-34.12 

40  .01 

no. oo 

1 

1 

34 

3727,95 

.20 

136.67 

318.42 

55.82 

2 3 42 

3120.0 

-4.29 

130 .46 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.0776 

TRA 

3.2540 

TC3-4.0085 

BAU 

1 .2559 

SGT 

5738.9  SGR 

501.6  SG3 

144.2 

ST 

1276.9 

SR 

396.2 

SS 

384.9 

RDE 

.3261 

RRA 

.2292 

RC3  -.1218 

FAU 

.01883 

RRT 

.5840  RRF 

.5600  RTF 

.9446 

CRT 

.1547 

CRS 

.1140 

CST 

-.9626 

FOE 

-.1373 

FRA 

1.1683 

FC3  -.6958 

8SP 

18715 

see 

5760.8  R23 

.0069  R13 

.9446 

LSA 

1331.0 

MSA 

404.6 

SSA 

17.0 

60E 

.3352 

BRA 

3.2621 

BC3  4.0103 

FSP 

-491 

SGI 

5746.4  SG2 

406.6  THA 

2.94 

Eli 

1278.5 

El2 

390.9 

alf 

3.03 

LAUNCH 

OA TE  FEB  21  1969 

flight  time 

196.00 

ARRIVAL 

CATE 

SEP 

5 1969 

heliocentric  CONIC 
RL  147.96  LAL  .00 

La  152.19 

VL  26.219 

OISTANCE  568.930 

GAL  7.45  AZL  90.01  HCA  284 . 32 

SMA 

119.95 

ECC  .26542 

INC  .0000 

VJ  30.112 

RP  107.78 

LAP  .01 

LOP  76.52 

VP  36.828 

GAP  14.27 

ATP  90.00 

TAL  158.20 

TAP 

82.52 

RCA  88 . 11 

APO  151.79 

V2  35.161 

RC  191 .786 

Gl  - .04 

GP  -12,83 

ZAL  53.70 

ZAP  166.85 

ETS  286.30 

ZAE  130.77 

ETE 

191 .15 

ZAC  174.01 

ETC  169.30 

ClP-177.1 1 

planetocentric  ccnic 

C3  26.028  VHL  5.102 

OLA  23.13 

RAL  99.2 4 

RAO  6568.1 

VEL  12.141 

PTH  2.10 

VHP 

9.523 

OPA  10.40 

RAP  00.25 

ECC  I .4204 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 25  37 

3099.86 

-27.24 

103.64 

333.92 

81.97 

5 

17  17 

2499.9 

-28.07 

95.07 

90.00 

23  22  It 

AlOl.OZ 

-3.15 

166.46 

325 .83 

61 ,84 

24 

30  32 

3501  .0 

-6.89 

159.77 

100.00 

6 4 43 

2780.32 

-29,26 

80.42 

334,21 

83.50 

6 

51  3 

2180.3 

-29.04 

7]  .67 

100.00 

0 29  4) 

3895.79 

-1  .38 

150.39 

324,85 

60.U 

1 

34  37 

3295.8 

-5.34 

143  .85 

110.00 

7 48  56 

2454.18 

-34.10 

56.09 

334.65 

07.53 

8 

29  52 

1054.2 

-34.07 

46.85 

110.00 

1 1 56 

3794.70 

2.75 

140.16 

322.27 

55.91 

2 

5 11 

3194.7 

-1.74 

133.95 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2438  TRA  3.6206  TC3-3.5896  BAU  1.2496  SGT 
RDE  .3329  RRA  .2469  RC3  -.1057  FAU  .01719  RRT 
FDE  -.1764  FRA  1 .2240  PC 3 -.57j7  BSP  18723  SOB 
0Oe  .4127  BRA  3.6290  6C3  3.5911  FSP  -474  SGI 


492.3 

SG3 

139.7 

ST 

1358.9 

SR 

384.7 

SS 

404.4 

.5511 

RTF 

-9468 

CRT 

.0344 

CRS 

.1014 

CST 

-.9757 

.0054 

R13 

.9469 

LSA 

1415.3 

MSA 

393.6 

SSA 

16.0 

402.4 

THA 

2.83 

ELI 

1359.0 

El? 

304.4 

ALF 

.61 

I860 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL.  4.  1968-69* 


LAUNCH  DATE  FEB  21  1969  FUGHT  TIME  198.00  ARRIVAL  CATE  SEP  7 1969 

HELIOCENTRIC  CONIC  OISTANCE  574.084 

RL  147.96  LAl  .00  LOL  152.19  VL  26.179  CAL  8.26  AZL  90.21  HCA  287.55  SMA  119.72  ECC  .27410  INC  .2076  V]  30.112 

RP  107.75  LAP  .20  LOP  79.74  VP  36.810  GAP  14.86  A7P  90.06  TAL  J56.65  TAP  84.20  RCA  86.91  APO  352.54  V2  35.172 

RC  193.588  GL  -1.00  GP  -12.54  7Al  51.19  7AP  167.30  ETS  282.78  7AE  130.79  E TE  190.90  7AC  176.11  ETC  157.35  ClP-177.96 

PLANETOCENTRIC  CONIC 

C3  29.091  VHL  5.394  OLA  21.99  RAL  101.88  RAO  6568.2  VEL  12.266  PTH  2.21  VHP  9.868  0PA  11.06  RAP  82.56  ECC  1.4788 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 51  45 

3071  .92 

-27.49 

101.63 

338.34 

82.94 

5 42  56 

2471 .9 

-28.19 

93.04 

90.00 

23  17  6 

4184.34 

-.47 

171  .11 

329.56 

61  .69 

24  26  51 

3584.3 

-4.25 

164 .47 

100.00 

6 28  43 

2759.26 

-29.41 

78.87 

336.58 

84.38 

7 14  42 

2159.3 

-29.88 

70.10 

100.00 

0 26  45 

3972.23 

1.21 

154.58 

328.63 

60.13 

1 32  58 

3372.2 

-2.77 

146.06 

1 10.00 

8 9 27 

2444.10 

-34.13 

55.31 

336.95 

86.00 

8 50  11 

1844 .1 

-34  .03 

46.06 

110.00 

1 2 31 

3860 . 1 5 

5.24 

143.59 

326.12 

56.17 

2 6 51 

3260.2 

.76 

137.36 

DIFFERENTIAL  CORRECTIONS  MrC-COURSE  EXECUTION  ACCURACY  OR0IT  DETERHINA TION  ACCURACY 

TOE  -.4203  tra  4.0041  TC3-3.1922  BAU  1 .2420  SGT  5753.3  SGR  481.5  SG3  135.4  ST  1450.5  SR  372.8  SS  424.3 

ROE  .3403  RRA  .2640  RC3  -.0909  FAU  .01567  RRT  .5645  RRF  .5416  RTF  .94 94  CRT  -.0670  CRS  .2378  CST  -.9843 

FOE  -.2189  FRA  1.2795  FC3  -.4662  BSP  18815  SG0  5773.4  R23  .0037  R13  .9494  LSA  1509.9  HSA  378.1  SSA  15.1 

BOE  .5408  BRA  4.0128  0C3  3.1935  FSP  -461  SGI  5759.7  SG2  397.0  THA  2.72  ELI  1450.7  EL2  371  .9  AlF  178.94 

LAUNCH  DATE  FEB  21  1969  FLIGHT  TIME  200.00  ARRIVAL  DATE  SEP  9 1969 


HELIOCENTRIC  CONIC  OISTANCE  579-132 


RL  147.96 

LAL  .00 

La  152.19 

VL  26.140 

GAL  9.12 

AZL  90.42 

HCA  290.78 

SMA 

119.50 

ECC  .28363 

INC 

.4158 

VI  30.312 

RP  107.71 

LAP  .39 

LOP  82.97 

VP  36.792 

GAP  15.50 

AZP  90.15 

TAL  155.14 

TAP 

85.92 

RCA  85.61 

APO 

153.39 

V2  35.182 

RC  195.366 

GL  -I .98 

GP  -12.27 

ZAL  48.85 

ZAP  167.68 

ETS  278.96 

ZAE  130.80 

ETE 

190.67 

ZAC  177.70 

ETC 

124.92 

ClP- 1 78 .82 

PLANETOCENTRIC  CONIC 

C3  32.692 

VHL  5.718 

OLA  20.90 

RAL  104.33 

RAO  6568.3 

VEL  12.412 

PTH  2.24 

VHP 

10.244 

OPA  J1.56 

RAP 

84  .88 

ECC  1 .5380 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

.5  15  7 

3051 .91 

-27.65 

100.19 

342.68 

83.65 

6 

5 59 

2451  .9 

- 

28.24 

91  .58 

90.00 

23  13  16 

4262 .96 

2.07 

175.49 

333.31 

61.75 

24 

24  19 

3663.0 

-1  .72 

168.87 

100.00 

6 50  26 

2744.57 

-29.50 

77.79 

342.89 

64.94 

7 

36  11 

2144  .6 

- 

29.89 

69.01 

100.00 

0 24  34 

4045.53 

3.69 

158.61 

332.41 

60.32 

1 

32  0 

3445.5 

-.28 

152.09 

110.00 

8 28  16 

2438.49 

-34.14 

54.87 

343.21 

88.26 

9 

8 55 

1838.5 

- 

34.01 

45.63 

11 0.00 

1 3 13 

3924 . 38 

7.66 

146.98 

329.97 

56.58 

2 

8 38 

3324.4 

3.21 

140.72 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.6033 

TRA  4.411J 

TC3-2.8135 

BAU  1.2301 

SGT  5753.8  SGR  469.5  SG3  J 

131  .3 

ST  1545.9 

SR 

360.7 

SS  444.3 

ROE  .3465 

RRA  .2807 

RC3  -.0769 

FAU  .01417 

RRT  . 

.5541  RRF 

.5321  RTF 

.9522 

CRT  -.1482 

CRS 

.2831 

CST  -.9899 

FOE  -.2577 

FRA  1.3.372 

FC3  -.3753 

BSP  16881 

SGB  5772.9  R23 

.0024  R13 

.9522 

LSA  1608.4 

MSA 

360.8 

SSA  14.3 

BOE  .6967 

0RA  4.4201 

BC3  2.8146 

FSP  -448 

SGI  5759.7  SG2  i 

590.4  THA 

2.60 

ELI  1546.9 

EL2 

356.5 

AlF  177.91 

LAUNCH  DATE  1 

rEB  21  1969 

FLIGHT  TIME  202.00 

arrival 

CATE 

SEP  11  1969 

HELIOCENTRIC  CONIC 

OISTANCE  584.1 

052 

RL  147.96 

LAL  .00 

La  152.19 

VL  26.101 

GAL  10.04 

AZL  90.63 

HCA  294.00 

SMA 

119.26 

ECC  .29406 

INC 

.6331 

VJ  30.112 

RP  107.68 

LAP  .58 

LOP  -86.20 

VP  36.774 

GAP  16.19 

AZP  90.26 

TAL  153.67 

TAP 

67,68 

RCA  84.21 

APO 

154.36 

V2  35.192 

RC  197.118 

GL  -2.66 

GP  -12.02 

ZAl  46.^65 

7AP  167.98 

ETS  274.84 

ZAE  130.78 

ETE 

190.45 

7AC  177.54 

ETC 

67.28 

ClP-379.70 

PLANETOCENTRIC  CONIC 

C3  36.926 

VHL  6.077 

CLA  19.87 

RAL  106.59 

RAO  6566.4 

VEL  12.562 

PTH  2.28 

VHP 

10.655 

OPA  12.01 

RAP 

87.20 

ECC  1 .6077 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

l TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

5 36  11 

3038.50 

-27.75 

99.22 

346.93 

84.13 

6 

26  49 

2438.5 

28.27 

90  .60 

90.00 

23  10  17 

4337.89 

4.48 

179.69 

337.07 

62.01 

24 

22  35 

3737.9 

.70 

173.04 

100.00 

7 10  10 

2735.43 

-29.55 

77.12 

347.12 

85.29 

7 

55  45 

2135.4 

29.89 

68 .33 

100.00 

0 22  55 

4116.19 

6.06 

162.52 

336.20 

60.67 

I 

31  31 

3516.2 

2.11 

155.96 

110.00 

8 45  33 

2437.00 

-34 . 1 5 

54.75 

347.42 

88.33 

9 

26  10 

1837.0 

-34.00 

45.51 

110.00 

1 4 1 

3987.39 

10.00 

150.35 

333.80 

57.14 

2 

10  28 

3387.4 

5.61 

144 .03 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERHINA T ION  ACCURACY 

TDE  -.7931  TRA  4.8440  TC3-2.4580  BAU  1.2139  SGT  5750.4  SGR  456.3  SG3  127.3  ST  1640.1  SR  348.7  SS  464.0 

ROE  .3576  RRA  .2967  RC3  -.0641  FAU  .012 7j  RRT  ,5431  RRF  .5223  RTF  .9552  CRT  -.2131  CRS  .3197  CST  -.9934 

FOE  -.2949  FRA  1.3974  FC3  -.2979  BSP  18940  SG0  5769.5  R23  .0015  RJ3  .9552  LSA  1705.5  HSA  343.3  SSA  13.6 

BCE  .8700  BRA  4 .8531  0C3  2.4588  FSP  -435  SGI  5755.8  SG2  382.8  THA  2.48  ELI  1641.8  EL2  340.4  AlF  177.29 

LAUNCH  OATE  FEB  21  1969  FLIGHT  TIME  204.00  ARRIVAL  CATE  SEP  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  588.822 

RL  147.96  LAl  .00  La  152.19  VL  26.063  GAL  11.04  AZL  90.86  HCA  297.23  SMA  119.07  ECC  .30556  INC  .8616  VI  30 . 1 1 2 

RP  107.66  LAP  .77  LOP  89.43  VP  36.755  GAP  16.95  A7P  90.39  TAL  152.25  TAP  89.48  RCA  82.69  APO  1 55.45  V2  35.201 

RC  198.846  GL  -3.41  GP  -11.79  ZAL  44.62  ZAP  168.19  ETS  270.43  ZAC  130.73  ETE  190.24  ZAC  175.85  ETC  39.62  ClP  179.40 

PLANETOCENTRIC  CONIC 

C3  4 1.920  VHL  6.475  OLA  18.90  RAl  108.68  RAO  6568 .6  VEL  12.778  PTH  2.32  VHP  11.106  CPA  12.40  RAP  89.52  ECC  1.6899 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

' INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

5 

55  13 

3030.72 

-27.00 

98.66 

351 .11 

84.40 

6 45 

43 

2430.7 

' 

28.29 

90.03 

90.00 

23 

7 56 

4409.71 

6.76 

103.73 

340.03 

62.44 

24  21 

26 

3809.7 

3.01 

177.05 

1 00.00 

7 

28  6 

2731 .18 

-29.58 

76.00 

351.29 

05.45 

0 13 

37 

2131  .2 

' 

29.89 

68.01 

100.00 

0 

21  39 

4164  .46 

8.32 

166.33 

339.98 

61.19 

1 31 

24 

3584.5 

4.42 

159.72 

110.00 

9 

1 24 

2439.28 

-34.14 

54.93 

351.58 

88.22 

9 42 

3 

1839.3 

' 

34.01 

45.69 

1 10.00 

1 

4 51 

4049.15 

12.27 

153.71 

337.62 

57.04 

2 12 

20 

3449.2 

7.93 

14  7.30 

Inferential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.9873 

TRA 

5.3088 

7C3-2.1230 

BAU  1.1901 

SGT 

5742.7  SGR 

442.1  SG3 

123.5 

ST  J729.0 

SR 

336.9 

55 

483.2 

ROE  .3676 

RRA 

.3118 

RC3  -.0521 

FAU  .01121 

RRT 

.5315  RRF 

.5126  RTF 

.9582 

CRT  -.2640 

CRS 

.3401 

CST 

-.9957 

FOE  -.3299 

FRA 

1 .4619 

FC3  -.2314 

BSP  18883 

SGB 

5759.7  R23 

.0013  R13 

.9582 

L5A  1797.1 

MSA 

326.6 

SSA 

12.9 

BOE  1 .0536 

BRA 

5.3180 

BC3  2.1236 

FSP  -420 

SGI 

5747.5  SG2 

374.2  THA 

2.35 

ELI  1731.3 

El2 

324.5 

ALF 

176.95 

1861 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  CATE  f EG  2 1 1969 


flight  time  zoe.oo 


arrival  CATE  SEP  15  1969 


HELIOCENTRIC  CCNIC 

Rl  147.96  LAL  .00  LOt  152.19  VL  26.026 

RP  J 07 . 63  LAP  .95  LOP  92. 66  VP  36.737 

RC  ZOO. 549  Gl  -a. 07  GP  -11  . 7Al  43.74 

PLANETOCENTRIC  CONIC 


CISTANCE  593.4U1 

GAL  12.11  *71  91.30  HCA  300.47  SMA  118.86  ECC  .31827  INC  1.1040  vj  30-112 

GAP  17.77  A7P  90.56  TAL  150.88  TAP  91.35  RCA  81 .03  APO  156.69  V? 


ZAP  168.32  ETS  265.77  7AE  130.65  ETE  190.03  7AC  173.79  ETC 


35 .209 
29.14  CLP  178.47 


C3  47.816 

VHL 

6.915 

CLA  17.99 

RAL  110.60 

RAO  6568. 

,8  VEL  13.007 

PTH  2.37 

VHP  11, 

.603 

OPA 

12.73 

RAP  91 .82 

ECC 

1 .7869 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

12  26 

3027.84 

-27.82 

98.45 

355.20 

84.51 

7 2 

53 

2427.8 

-28.29 

89-82 

90.00 

23 

6 2 

4478.75 

8,91 

187.66 

344.57 

63.01 

24  20 

41 

3878.8 

5.22 

180.92 

100.00 

7 

44  24 

2731 .25 

-29 . 58 

76.81 

355.38 

85.45 

8 29 

55 

2131  .3 

-29.89 

68  .02 

100.00 

0 

20  41 

4250.56 

10.47 

170.06 

343.74 

61  .84 

1 31 

31 

3650.6 

6.63 

163.38 

110.00 

9 

15  54 

2444.98 

-34.13 

55.38 

355.69 

87.96 

9 56 

39 

1845  .0 

-34 .04 

46.  J 3 

110.00 

1 

5 40 

4109.61 

14.43 

157.05 

341  .43 

58.67 

2 14 

10 

3509.6 

10.18 

1 50 . 5 3 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

OR0I T DETERMINATION  ACCURAC* 

TCE-1 -1952 

TRA 

5.8014 

TC3-1 .8166 

0AU  1.1616 

SOT 

5730.2  SGR 

426.4  SG3 

119.9 

ST 

1812.5 

SR  324.8 

SS 

502.7 

RDE  .3783 

RRA 

.3251 

RC3  -.0415 

FAU  .00979 

RRT 

.5179  RRF 

.5008  RTF 

.9617 

CRT 

' -.3083 

CRS  .3746 

CST 

-.997 2 

FOE  -.3657 

FRA 

1 . 5288 

FC3  -.1772 

BSP  18911 

see 

5746.0  RZ3 

. 0009  Rl 3 

.9617 

LSA 

1883.4 

MSA  3 09.9 

SSA 

12-3 

6CE  1 .2537 

0RA 

5.8105 

8C3  1 .8171 

FSP  -4 08 

SGI 

5734.4  SG2 

364.4  THA 

2.22 

Eli 

1815.4 

EL 2 308.5 

ALF 

176.74 

LAUNCH  DATE  FE8  21  1969 


FLIGHT  TIME  208.00 


ARRIVAL  CATE  SEP  17  1969 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  LOL  152.19  VL  25,990 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.719 

RC  202.227  GL  -4.66  GP  -11.39  7AL  41.02 

planetocentric  conic 


DISTANCE  597.778 

GAL  13.27  A7L  91.36  HCA  303.70  SMA  118.66  ECC  .33235  INC  1 .3632  VJ 
GAP  18.69  A7P  90.76  TAL  J 49.59  TAP  93.28  RCA  79.23  APO  158.10  V2 


7AP  168.35  ETS  260.90  7AE  130.54  ETE  189.83  7AC  171.66  ETC 


30.112 
35.21 7 
24.02  CLP  1 77.51 


C3  54.804 

VHL  7.403 

OLA  17.13 

RAL  112.36 

RAO  6569.0 

VEL  13.273 

PTH  2.43 

VHP  12.153 

OPA  13.01 

RAP  94.11 

ECC  1 .9019 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 27  59 

3029.21 

-27.81 

98.55 

359.21 

84.46 

7 18  29 

2429.2 

'28.29 

89.92 

90.00 

23  4 29 

4545.20 

10.94 

191.49 

348.28 

63.72 

24  20  14 

3945.2 

7.32 

184 .68 

100.00 

7 59  11 

2735.14 

-29.55 

77.10 

359.39 

85.30 

8 44  46 

2135.1 

-29.89 

68.31 

100.00 

0 19  54 

4314.51 

12.50 

173.72 

347.48 

62.62 

1 31  49 

3714.5 

8.73 

166.96 

110.00 

9 29  7 

2453.77 

-34.11 

56.06 

359.72 

87.55 

10  10  0 

1853.8 

-34 .07 

46.82 

110.00 

1 6 28 

4168.65 

16.49 

160.39 

345.20 

59.63 

2 15  57 

3568.6 

12.34 

153.74 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE- 

■1  .4123 

TRA  6.3283 

TC3-1 .5360 

BAU 

1 .1256 

SOT 

5712.8 

SCR 

409.5 

SG3 

116.4 

ST 

1887.8 

SR 

312.7 

SS 

522.4 

RDE 

.3900 

RRA  .3365 

RC3 

-v032i 

FAU 

.00835 

RRT 

.5025 

RRT 

.4876 

RTF 

.9651 

CRT 

-.3457 

CRS 

'.3976 

CST 

-.9982 

FOE 

-.4010 

FRA  1.6005 

FC3 

-.1320 

BSP 

18942 

SOB 

5727.4 

R23 

.0009 

Rl  3 

.9651 

LSA 

1961 .6 

MSA 

293.9 

SSA 

11.7 

80E 

1 .4652 

BRA  6.3372 

8C3 

1 .5363 

FSP 

-396 

SOI 

5716.5 

S02 

353.8 

THA 

2.07 

ELI 

1890.9 

El2 

292.9 

ALF 

176.64 

LAUNCH  CATE  FEB  21  1969 


flight  time  210.00 


ARRIVAL  CATE  SEP  19  1969 


HELIOCENTRIC  CONIC 
Rl  147.96  lal  .00  lOl  3 52 . 1 9 

RP  107.58  LAP  1 .31  LOP 

RC  203.880  GL  -5.20  GP 

planetocentric  conic 

C3  63.123  VHL  7.945  CLA 


99.13 

-11.21 


VL  25.954 
VP  36.701 
7Al  39.45 


CISTANCE  601 .880 

GAL  14.54  A7U  91.64  HCA  306.93  SMA  JJ8.47  ECC  .34799  INC  1 .6428  VI  30.112 

GAP  19.70  A7P  90.99  TAl  148.37  TAP  95.30  RCA  77.24  APO  159-69  V2  35.225 

7AP  168.27  ETS  255.88  7AE  130.38  ETE  189.62  7AC  169.52  ETC  21.05  ClP  176.52 


16.35  RAl  113,96  RAO  6569.2  VEL  13.582  PTH  2.48  VHP  12.763  CPA  13.23  RAP  96.36  ECC  2-0389 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 42  1 

3034.31 

-27.78 

98.92 

3.12 

84.27 

7 32  35 

2434.3 

-28.28 

90  .29 

90.00 

23  3 10 

4609.1? 

12.84 

195.22 

351 .96 

64.54 

24  20  0 

4009.1 

9.31 

188.32 

100.00 

8 12  32 

2742.39 

-29.51 

77.63 

3,30 

85.02 

8 58  15 

2142.4 

-29.89 

68.85 

100.00 

0 19  16 

4376.27 

14.40 

177.32 

351  .17 

63.52 

1 32  13 

3776.3 

10,73 

1 70 . 4 5 

1 10.00 

9 4J6 

2465.30 

-34.07 

56.96 

3.67 

87.02 

10  22  H 

1865.3 

-34,11 

47. 72 

1 10,00 

1 7 12 

4226.13 

18.44 

163.73 

348.95 

60.69 

2 17  38 

3626 . 1 

14.40 

3 56.93 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


0R8 J T DETERMINATION  ACCURACY 


TCE-1 

.6402 

TRA 

6.8959 

TC3- 

•1  .2794 

6AU 

1 .0799 

SGT 

5691 .3 

SGR 

391  .4  SC3 

113.1 

ST 

1954.5 

SR 

300.7 

SS 

542.6 

RDE 

.4028 

RRA 

.3455 

RC3 

-.0239 

FAU 

.00689 

RRT 

.4845 

RRF 

.4720  RTF 

.9686 

CRT 

-.3784 

CRS 

.4183 

CST 

- .9988 

FOE  ' 

.4363 

FRA 

1 .6781 

FC3 

-.0945 

BSP 

18942 

SGB 

5704.7 

R23 

.0012  Rl 3 

.9687 

LSA 

2031 .6 

MSA 

278.5 

SSA 

1 1.3 

BCE  1 

,6889 

BRA 

6.9046 

0C3 

1 .2797 

FSP 

-385 

SOI 

5694.5 

SC2 

342.2  THA 

1 .92 

Eli 

1957.9 

El2 

277.9 

ALF 

176.60 

LAUNCH  CATE  FEB  21  1969 


flight  time  212.00 


ARRIVAL  CATE  SEP  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  605.653 


Rl  147.96 

LAL 

.00 

LOL  152.19 

VL  25.920 

CAL  15.93 

A7L  91.95 

HCA  310.16 

SMA  118.28 

ECC  .36544 

INC 

1 .9473 

VJ 

30  - II 2 

RP  107.56 

LAP 

1 .49 

LOP  102.37 

VP  36,684 

CAP  20.82 

A7P  91.26 

TAL  147.25 

TAP  97.4 2 

RCA  75,06 

APO 

161 .52 

V2 

35 .232 

RC  205.508 

CL 

-5.69 

GP  -11.04 

7AL  38.04 

7AP  168.08 

ETS  250.77 

7AE  130.17 

ETE  189.42 

7AC  167.40 

ETC 

19.14 

CLP 

J75 .48 

planetocentric  conic 

C3  73.080 

VHL 

8.549 

DlA  15.62 

RAL  115.39 

RAO  6569.4 

VEL  13.944 

PTH  2.54 

VHP  13. 

445 

OPA  13.41 

RAP 

98.58 

ECC 

2.2027 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

54  36 

3042.64 

-2 7.72 

99.52 

6.91 

83.98 

7 45 

19 

2442.6 

28.27 

90.90 

90.00 

23 

2 2 

4670,47 

14.60 

198.86 

355.57 

65.47 

24  19 

53 

407Q.5 

11.17 

191 .86 

100.00 

8 

24  32 

2752,59 

-29.45 

78.38 

7.10 

84.63 

9 10 

25 

2152.6 

29.88 

69.61 

100.00 

0 

18  43 

4435.75 

16.18 

180.84 

354.81 

64.52 

1 32 

39 

3835.8 

12.62 

173.87 

110.00 

9 

51  54 

2479.23 

-34.01 

58.05 

7.52 

86.38 

10  33 

14 

1879.2 

34 .14 

48  .80 

110.00 

1 

7 50 

4281 .87 

20.27 

167,00 

352,63 

61  .86 

2 19 

12 

3681  .9 

16.35 

160.07 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCORACV 

0R6IT  DETERMINATION  ACCURACV 

TQE-1 .8769 

TRA 

7.5129 

TC3-I .0448 

BAU  1.0209 

SOT  5666,6  SCR  : 

372.4  SG3 

109.9 

ST  2011.4 

SR 

288.9 

SS 

563.5 

ROE  .4169 

RRA 

.3513 

RC 3 -.0168 

FAU  .00532 

RRT 

.4635  RRF 

.4538  RTF 

.9722 

CRT  -.4069 

CRS 

.4369 

CST 

-,9993 

FCE  -.4711 

FRA 

J .7636 

FC3  -.0630 

BSP  18841 

SG8  5678.9  R23 

.0019  Rl 3 

.9722 

LSA  2092-1 

MSA 

263.8 

5SA 

10.6 

BCE  1 .9227 

BRA 

7.5211 

6C3  1 .0450 

FSP  -372 

SGI  5669.3  SG2 

329.8  THA 

1.75 

Eli  2014.9 

El2 

263.5 

ALF 

1 76 . 60 

1862 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4 1968-69 


LAUNCH  DATE  FED  21  1969 


Flight  ttme  zia.00 


arrival  cate  SEP  23  1969 


HELIOCENTRIC  COMIC 

RL  147.96  LAL  .00  LOt  152.19  Vl  25.887 

RP  107.54  lap  1.66  LOP  105.61  VP  36.666 

RC  207. HI  Gl  -6.12  GP  -10.89  7AL  36.78 

planetocentric  conic 

C3  85.068  VHL  9.223  CLA  14.96  RAl  116.66 

LNCH  a/mth  lnch  time  l-I  time  INJ  LAT 

90.00  7 5 47  3053.78  -27.64 

90.00  23  1 1 4729.11  16.23 

100.00  8 35  13  2765.34  -29.37 

100.00  0 18  12  4492.79  17.82 

110.00  10  1 33  2495.25  -33.94 

110.00  1 8 22  4335.65  21.96 

differential  corrections 

TOE-2.1323  TRA  8.1768  TC3  -.8354  0AU  .9502 
ROE  .4324  RRA  .3529  RC3  -.0109  FAU  .00372 

FOE  -.5083  FRA  1 .8561  FC3  -.0378  BSP  18838 

6CE  2.1757  0RA  8.1845  0C3  .8355  FSP  -362 


CISTANCE  609.018 
GAL  17.46  A7L  92.28  MCA 
GAP  22.08  A7P  91.57  TAL 


RAD  6569.7 
INJ  LONG 
100.33 
202.40 
79.32 
184.29 
59.29 
170.26 


VEl  14.367  PTH 
INJ  RT  ASC  IN. 
10.56 
359.10 
10.77 
358.36 
11.25 
356.25 


SOT  5636.8  SCR 
RRT  .4374  RRF 
SC0  5647.8  R23 
SCI  5638.9  SC2 


316.6 


313.40 

SMA  118.10 

ECC  .38497 

INC 

2.2824 

vj 

30 . 1 J 2 

146.26 

TAP  99.65 

RCA  72.64 

APO 

163.57 

v2 

35.238 

129.90 

ETE  189.21 

TAC  165.33 

ETC 

17.82 

ClP 

174.38 

2.61 

VHP  14. 

210 

DPA  13.54 

RAP 

100.75 

ECC 

2.4000 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

83.58 

7 56 

41 

2453.8 

28.2  4 

91  .71 

66.47 

24  19 

50 

4129.1 

12.91 

195.29 

84 .1 5 

9 2J 

19 

2165.3 

•29.87 

70 .55 

65.59 

1 33 

4 

3892.0 

14.37 

177.19 

85.65 

10  43 

8 

1895  J2 

34.17 

50.05 

63.12 

2 20 

37 

3735.6 

18.17 

163.1 7 

ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

? SC3  106.8 

ST  2060.3 

SR 

277.1 

S$ 

586. 1 

1 RTF 

,9757 

CRT  -.4351 

CRS 

.4  569 

CST 

-.9995 

i R13 

.9757 

LSA  2145.4 

MSA 

249.2 

SSA 

10.0 

> THA 

1.57 

ELI  2063.8 

El2 

249. < 

ALF 

176.60 

LAUNCH  DATE  FEB  21  1969 


FLIGHT  TIME  216.00 


ARRIVAL  DATE  SEP  25  1969 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  LOL  152.19  VL  25.856  CAL 
RP  107.53  LAP  1.82  LOP  108.86  VP  36.650  CAP 


DISTANCE  611.874 

19.16  ATL  92.66  HCA  316.63  SMA  117.93  ECC  .40691  INC  2.6554  Vl  30.112 
23.50  ATP  91.93  TAL  145.40  TAP  102.03  RCA  69-95  APO  165.92  V2  35.243 


RC  208.690  GL  -6.51  CP 
PLANETOCENTRIC  CONIC 


-10.74  7AL  35.69  TAP  167.31  ETS  240.53  7AE  129.56  ETC  188.98  7AC  163.32  ETC  36.88  ClP  173.21 


C3  99.606 

VHL  9.960 

OLA  14.37 

RAL  117,77 

RAD  6569.9 

VEL  14.064 

PTH  2.68 

VHP  15.073 

OPA  13.63 

RAP  102.85 

ECC  2.6393 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 15  35 

3067.34 

-27.53 

J01 .31 

14.05 

83.10 

8 6 43 

2467.3 

-28.20 

92.70 

90.00 

23  0 3 

4704.06 

17.7 1 

205.82 

2.5J 

67.54 

24  19  40 

4104.9 

14.52 

1 98 . 60 

1 00.00 

8 44  36 

2700.28 

-29.26 

80.42 

14.28 

83.58 

9 30  56 

2180.3 

-29.84 

7 1 .66 

100.00 

0 17  39 

4547.15 

19.31 

187.63 

1.79 

66.73 

1 33  26 

3947.2 

16.00 

180.41 

110.00 

10  10  1 

2513.03 

-33.84 

60.67 

14.83 

84.04 

10  51  54 

1913.0 

-34.18 

51  .44 

110.00 

1 8 44 

4307,17 

23.51 

173.45 

359.75 

64.44 

2 21  51 

3787.2 

19.87 

166.20 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE- 

-2.4032 

TRA 

8.8996 

TC3 

-.6472  0AU 

.8618 

SGT 

5602.5 

SCR 

331  .1  SC3 

103.9 

ST 

2099.6 

SR 

265.5 

SS 

610.6 

ROE 

.44  96 

RRA 

.3493 

RC3 

-.0061 

FAU 

.00196 

RRT 

.4051 

RRF 

.4009  RTF 

.9792 

CRT 

-.4626 

CRS 

.4773 

CST 

-.9997 

FOE 

-.5468 

FRA 

1 .9585 

FC3 

-.0170 

BSP 

18812 

see 

5612.3 

R23 

.0033  R13 

.9792 

LSA 

2190.1 

MSA 

235.1 

,SSA 

9.4 

eoe 

2.4449 

BRA 

8.9065 

BC3 

.6472 

FSP 

-352 

SCI 

5604.1 

SG2 

302.6  THA 

1 .38 

ELI 

210 3.3 

EL2 

235.0 

ALF 

176.61 

LAUNCH  CATE  FE0  21  1 969 


FLIGHT  TIME  218.00 


ARRIVAL  CATE  SEP  27  1969 


HELIOCENTRIC  CONIC 

RL  147.96  LAL  .00  LOL  152.19  Vl  25.827 

RP  107.51  LAP  1.98  LOP  112.10  VP  36.633 

RC  2J0.244  GL  -6.86  GP  -10.60  TAL  34.78 

planetocentric  conic 


DISTANCE  614.086 

GAL  21.06  A7L  93.08  HCA  319.87  SNA  117.77  ECC 
GAP  25.11  A7P  92,35  TAL  144.71  TAP  104.58  RCA 


.43165  INC  3.0760  Vl  30 . 11 2 
66.94  APO  168.61  V2  35.240 


TAP  166.72  ETS  235.51  7AE  129.13  ETE  188.75  7AC  161 .36  ETC  16.18  ClP  17l .95 


C3  117.376 

VHL 

10 

,834 

CLA  13.84 

RAL  118.71 

RAD  6570.2 

VEL  15.450 

PTH  2.76 

VHP  16.053 

CPA  13.68 

RAP  104.87 

ECC  2.933  7 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

24 

3 

3 082.98 

-27.40 

102,43 

17.36 

82.55 

8 15  24 

2483.0 

-28.15 

93.84 

90.00 

22 

59 

5 

4837.42 

19.05 

209.10 

5,76 

68.64 

24  19  42 

4237.4 

15,98 

201  .77 

100.00 

8 

52 

39 

2797.09 

-29.12 

81  .65 

17,60 

82.94 

9r39  16 

2197.1 

-29.79 

72.91 

100.00 

0 

37 

3 

4598.54 

20.66 

190.85 

5.08 

67.91 

1 33  42 

3990 . 5 

17.48 

183.50 

110.00 

10 

17 

17 

2532.29 

-33.71 

62.16 

18.22 

83.97 

10  59  29 

1932.3 

-34.18 

52.95 

110.00 

1 

8 

55 

4436.11 

24.91 

176.56 

3.11 

65.80 

2 22  51 

3836.1 

21  .43 

169.14 

DIFFERENTIAL  corrections 
TDE-2.6916  TRA  9.6898  TC3  -.4788  0AU  .7513 

ROE  .4692  RRA  .3392  RC3  -.0024  FAU-.00001 

FOE  -.5875  FRA  2. 0730  FC3  .0001  BSP  18763 

80 E 2.7322  BRA  9.6957  0C3  .4708  FSP  -343 


MID-COURSE  EXECUTION  AC CURACV 
SGT  5563.8  1 
RRT  .3645  t 
SCe  5572.4  f 
SCI  5564.9  : 


ORBIT  DETERMINATION  ACCURACY 


309.4 

SC3 

101.2 

ST 

2129.3 

SR 

254  .2 

SS 

637.5 

.3630 

RTF 

.9824 

CRT 

-.4903 

CRS 

.4990 

CST 

-.9998 

.0043 

R13 

.9824 

LSA 

2226.2 

MSA 

221  .2 

SSA 

0.9 

288.1 

THA 

1 . J 6 

Eli 

2133.0 

Cl2 

221  .2 

AlF 

176.63 

LAUNCH  DATE  FEB  21  1969 


flight  time  220.00 


ARRIVAL  date  SEP  29  1969 


HELIOCENTRIC  COMIC 
RL  147.96  LAL  .00  LOL  152.19  VL 

RP  107.50  LAP  2.14  LOP  115.54"  VP 

RC  211.773  CL  -7.16  GP  -10.47  TAL 

PLANETOCENTRIC  CONIC 


DISTANCE  615.477 

25.799  GAL  23.19  ATl  93.56  HCA  323.10  SMA  117.63  ECC  .45966  INC  3.5572  VJ  30.112 

36.618  CAP  26.95  ATP  92.85  TAL  144.24  TAP  107.34  RCA  63756  APO  17J.70  V2  35.252 

34.04  TAP  165.96  ETS  230.63  TAE  128.59  ETE  188.50  TAC  159.55  ETC  15.67  ClP  170.59 


C3  139.208 

VHL  11 .802 

DlA  13.38 

RAL  119.45 

RAD  6570.5 

VEL  16.144 

PTH  2.84 

VHP  17.173 

DPA  13.71 

RAP  106.78 

ECC  3.2923 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 30  59 

3100.40 

-27.24 

103.68 

20.43 

81 .95 

8 22  40 

2500.4 

-28.07 

95.11 

90.00 

22  58  4 

4886.44 

20.23 

212.21 

8.82 

69.76 

24  19  30 

4206.4 

17.30 

204 . 76 

100.00 

8 59  20 

2815.50 

-28.96 

83.00 

20.70 

82.25 

9 46  15 

2215.5 

-29.73 

74  .28 

100.00 

0 16  21 

4646.57 

21  .86 

193.92 

8.16 

69.09 

1 33  47 

4046.6 

18.82 

186.44 

110.00 

10  23  18 

2552.75 

-33.55 

63.74 

21.39 

83.05 

11  5 51 

1952.8 

-34.15 

54.54 

I 10.00 

1 8 52 

4402.09 

26.16 

179,55 

6.28 

67.17 

2 23  34 

3882 . 1 

22.84 

171 .97 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE- 

■2.9948 

TRA 10. 5607 

TC3 

-.3279 

6AU 

.6106 

SGT 

5521.4 

SGR 

287.4 

SG3 

98.6 

ST 

2148.0 

SR 

243.5 

SS 

667.3 

ROE 

.4916 

RRA  .3209  RC3 

.0002 

FAU- 

.00233 

RRT 

.3129  RRF 

.3141 

RTF 

.9055 

CRT 

-j.5183 

CRS 

.5219 

CST 

-.9999 

FCE 

-.6299 

FRA  2.2026 

FC3 

.01 45 

BSP 

18589 

see 

5528.9 

R23 

.0053 

R13 

.9855 

LSA 

2252.8 

MSA 

207.8 

SSA 

8.3 

0OE 

3.0349 

BRA10.5656 

8C3 

.3279 

FSP 

-332 

SGI 

5522.1 

SG2 

273.0 

THA 

.94 

Eli 

2151  .7 

EL2 

207.8 

ALF 

176.61 

1863 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATE  FEB  22  1969 

heliocentric  CONIC 
RL  148.00  LAL  .00  LOL  153.20 

RP  108.42  LAP  1.09  LOP  237.66 

RC  54.398  CL  5.29  OP  16.77 

planetocentric  CONIC 


flight  tine  70.00 


ARRIVAL  cate  mat  3 1969 


DISTANCE  188 . 787 

VL  27.321  GAL  '8.93  A?L  88.90  MCA  64.46  SMA  126.75  ECC  .22694  INC  1 .0964  VI 

VP  37.433  GAP  '10.18  A7P  89.89  TAL  214.22  TAP  298.68  RCA  97.99  APO  155.52  V2 

7AL  145.66  7AP  22.33  ET5  315.73  7AE  146.72  ETE  19.43  7AC  127.66  ETC  M9.09  ClP 


30.106 
34  .954 
-14.96 


C3  31.391 

VHL  5.603 

DLA  7.71 

RAL  4.49 

RAD  6568,3 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 34  57 

2566.40 

-26.26 

65.03 

90.00 

14  29  1 

4728,03 

16.20 

202.33 

100.00 

2 0 0 

2292.09 

-27.53 

44.57 

100.00 

15  46  39 

4477.57 

17.39 

183.36 

110.00 

3 16  43 

2052.02 

-30.95 

25.38 

no.oo 

16  46  26 

4290.40 

20.54 

167.51 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


236.24 
231.66 
235.95 
231.11 
234 .99 
229.46 


100.99 

66.45 

102.12 

65.29 

105.29 

62.05 


1 17  43 
15  47  49 

2 38  12 

17  1 17 

3 50  55 
17  57  56 


DIFFERENTIAL  corrections 
toe  -.1816  TRA  -.2978  TC3  .4510 

ROE  '.3388  RRA  .2236  RC3  .1890 

FOE  -.1834  FRA  -.3725  FC3-1  .2678 

BCE  .3843  BRA  .3724  8C3  .4890 

LAUNCH  OATE  FEB  22  19 69 


HELIOCENTRIC  CONIC 
RL  148.00  LAL 
RP  108.45  LAP 


.00  LOL  153.20 
.91  LOP  240,85 


BAU  .2052 
FAU  .04597 
BSP  1756 
FSP  -330 


VL  27.468  GAL 
VP  37.528  GAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  619.9  SCR  467.0  SG3  128.2 
RRT  .3470  RRF  -.4685  RTF  -.6143 
SGB  776.2  R23  -.0867  R13  -.6663 
SGI  657.0  $62  415,3  THA  25.20 

plight  time  72.00 


OPA  29.47  RAP  34.24  ECC  1.5166 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

1966.4  -24.48  56.82 

4128.0  12.88  195.23 

1692.1  -25.59  36.31 

3877.6  13.91  176.30 

1452.0  -28.54  17.01 

3690.4  16.64  160.56 

ORBIT  DETERMINATION  ACCURACY 

ST  207.9  SR  353.3  SS  143.3 

CRT  .7902  CRS  -.7158  CST  -.9633 

LSA  411.0  HSA  137.0  SSA  30.5 

ELI  393.7  EL2  1J4.3  AlF  62.56 

ARRIVAL  DATE  MAY  5 1969 


DISTANCE  195.544 

-8.87  A7L  89.09  MCA  87.65  SMA  127.73  ECC  .21992  INC  .9115  VI  30.106 
-9.31  ATP  89.96  TAL  215.67  TAP  303.31  RCA  99.64  APO  155.82  V2  34.942 


RC  56.1*86  Gl  4.49  GP  17.90  7AU  147.03  7AP  25.09  ETS  319.33  7AE  146.24  ETE  “2l  .82  ?AC  127.24  ETC  148.21  ClP  -17.88 


PLANE  TULfcNIKJL 
C3  30.364  VHL  5.510 

OLA  6.47 

RAl  3.63 

SAD  6566 .2 

VEL  12.318 

PTH  2.22 

VHP  6.952 

OPA  30.62 

RAP  34.01 

ECC  1.4997 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 41  5 

2518.65 

-25.60 

61,69 

234  .24 

102.54 

1 23  3 

1918.7 

-23.61 

53.58 

90.00 

14  16  1 

4759.07 

17.04 

204.23 

230.43 

67.03 

15  35  20 

4159.1 

13.78 

197.07 

100.00 

2 5 30 

2246.36 

-26.84 

41.35 

233.92 

103.68 

2 42  56 

1646.4 

-24.69 

33.20 

100.00 

15  34  17 

4506.59 

18.20 

185.13 

229.89 

65.87 

16  49  24 

3906.6 

14.79 

178.00 

11 0.00 

3 20  47 

2010.75 

-30.17 

22.42 

232.88 

106.89 

3 54  IB 

1410.7 

-27.56 

14.20 

110.00 

16  35  29 

4314.97 

21.31 

168.99 

228.30 

62.62 

17  47  £4 

3715.0 

17.48 

161 .97 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACY 


TC3 

.4747 

BAU 

.2135 

SGT 

626.6  SCR  485.7  SG3  144.6 

ST 

196.3  SR 

344,5 

SS 

175.2 

RC3 

.2265 

FAU  .05058 

RRT 

.3812  RRF  -.5223  RTF  -.6206 

CRT 

.7705  CRS 

-.7415 

CST 

-.9700 

FC3-J 

.4421 

BSP 

1855 

SGB 

792.8  R23  -.0997  R13  -.6861 

USA 

408.2  MSA 

142.5 

SSA 

31.5 

BC3 

.5260 

FSP 

-382 

SGI 

674.0  SG2  417.4  THA  27.97 

Eli 

379.9  EL2 

113.5 

ALF 

63.76 

LAUNCH  DATE  FEB  22  1969 


HELIOCENTRIC  CONIC 


RL  148.00 

LAL 

.00 

La  153.20 

VL  27.597 

GAL  -8.83 

RP  108.49 

LAP 

.73 

LOP  244.03 

VP  37.612 

GAP  -8.49 

RC  58.051 

Cl 

3.66 

GP  19.14 

7 AL  148.27 

7AP  28.08 

planetocentric  conic 

C3  29.507 

VHL 

5.432 

DLA  5.24 

RAL  2.89 

RAD  6568.2 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

47  32 

2472.65 

-24.88 

58.51 

90.00 

14 

3 43 

4790.71 

17.87 

206.18 

100.00 

2 

11  21 

2202.32 

-26.09 

38.28 

100.00 

15 

22  35 

4536.28 

19.02 

186.96 

110.00 

3 

25  15 

1971 .02 

-29.35 

19,62 

110.00 

16 

25  10 

4340,34 

22.10 

J 70 . 54 

flight  time  7a. 00 

DISTANCE  202.278 

89.27  MCA  90.83  SMA  128.61 
90.01  TAL  217.03  TAP  307.86 
322.39  7AE  145.91  ETE  24.49 


ARRIVAL  CATE  mav  7 1969 


VEL  12.283  PTH  2.21 
INJ  RT  ASC  INJ  A7MTH 


232.49 

£29.43 

232.14 

228.91 

231.03 

£27.37 


103.98 
67.66 
105.13 
66.50 
108.36 
63, £3 


VHP  6.541 
INJ  TIME 
1 £8  45 

15  £3  34 

£ 48  3 

16  38  11 

3 58  6 

17  37  31 


ECC  .2J3B4  INC  .7276  VI  30.106 

RCA  101.11  APO  156.11  V2  34.929 
7AC  126.61  ETC  147.38  ClP  -20.95 

OPA  31.80  RAP  33.57  ECC  1 .4856 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1872.7 

4190.7 

1602.3 

3936.3 
1371  .0 

3740.3 


-22.71 

14.68 
-23.76 

15.68 
-26.56 

18.33 


50.51 
198.95 
30  .26 
179.76 
11  .54 
163.44 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

.4898 

BAU 

.2204 

SGT 

628.8  SCR 

508.3  SG3  162.5 

ST 

186.5 

SR 

333.2 

SS 

208.7 

RC3 

.2686 

FAU 

.05559 

RRT 

.4122  RRF 

-.5772  RTF  -.6187 

CRT 

.7447 

CRS 

-.7555 

CST 

-.9731 

FC3- 

•1 .6310 

BSP 

1911 

SGB 

808.6  R23 

-.1157  R13  -.7032 

LSA 

407.6 

MSA 

148.8 

SSA 

32.2 

ec3 

.5586 

FSP 

-436 

SGI 

689.5  SG2 

422.4  THA  31.26 

ELI 

364.4 

EL2 

113.8 

alf 

64.74 

LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
Rt  148-00  LAL  .00  LOL  153.20 

RP  108.53  LAP  .54  LOP  £47. £1 

RC  59.985  GL  2.78  GP  20.50 


VL  27.710 
VP  37.683 
7AL  149.39 


GAL 

GAP 

7AP 


FLIGHT  TIME  76.00 
01 STANCE  208.988 

-8.78  A7L  89.46  NCA  94.01  SMA  129.40 
-7.70  ATP  90.04  TAL  218.28  TAP  312.30 
31.29  ETS  325.03  2AE  145.73  ETE  27.52 


ARRIVAL  CATE  MAY  9 1969 


ECC  .20859  INC  .5436  Vi  30.106 
RCA  102.40  APO  156.39  V2  34.917 
7AC  125.78  ETC  146.63  CLP  -24.18 


C3  28 . 789 

VHL 

5.366 

OLA 

4.02 

RAL  2.29 

BAD  6568.2  VEL  12.254 

PTH  2.20 

VHP  6. 

.162 

DPA  33.03 

RAP 

32.88 

ECC  1 .4738 

LNCH  A7MTH 

LNCH  TIME 

L-I  • 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIm 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 

54  19 

2428.26 

-24,11 

55.49 

230.97 

105. 3 J 

1 34 

48 

1828.3 

■21  .78 

47.59 

90.00 

13 

52  6 

4822 

.78 

18.68 

ZOBAB 

228.65 

68.33 

15  12 

29 

4222.8 

15.58 

200.88 

100.00 

2 

17  33 

2159.82 

-25.30 

35.37 

230.60 

106.47 

2 53 

33 

1559.8 

■22.80 

27.47 

100.00 

15 

11  34 

4566 

.45 

19.83 

188.83 

228.15 

67.16 

16  27 

40 

3966.5 

16.56 

181 .56 

110.00 

3 

30  6 

1932.72 

-28.50 

16.96 

229.43 

109.73 

4 2 

19 

1332.7 

-25.55 

9.03 

110.00 

16 

15  30 

4366 

.32 

22.89 

172,15 

226.66 

63.89 

17  28 

16 

3766.3 

19.19 

164.96 

DIFFERENTIAL  CORRECTIONS 

M10- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1438 

TRA 

-.2704 

TC3 

.4974 

BAU  .2268 

SGT 

626.4  SGR 

536.2  SG3 

182.2 

ST  177.2 

SR 

318.7 

SS  245.0 

ROE  -.2878 

RRA 

.2610  RC3 

.3160 

FAU  .06108 

RRT 

.4386  RRF  - 

.6322  RTF  - 

.6111 

CRT  .7099 

CRS 

-.7607 

CST  -.9719 

FOE  -.3897 

FRA 

-.5836 

FC3-1 

.8366 

BSP  1967 

SGB 

824.5  R23  ' 

,1314  R13  - 

.7214 

LSA  409.6 

MSA 

155.4 

SSA  32.6 

BCE  .5218 

BRA 

.3759 

BC3 

.5893 

FSP  -498 

SGI 

704.5  SG2 

428.4  THA 

35.21 

ELI  346.1 

EL2 

1 J4.9 

ALF  65.61 

1864 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69 


LAUNCH  CATE  FEB  22  1969 


FLIGHT  TIME  78.00 


ARRIVAL  CATE  MAT  11  1969 


HELIOCENTRIC  CONIC 


OISTANCE  215.672 


RL  146.00 

LAL 

.00 

LOL  153.20 

VL  27.000 

GAL  -6.75 

A7L  89.64 

HCA  97.J9 

SMA 

130.09 

ECC  .20406 

INC  .3562 

VI 

30.106 

RP  106.57 

LAP 

.36 

LOP  250.39 

VP  37.745 

GAP  -6.96 

ATP  90.04 

TAL  219.43 

TAP 

316.62 

RCA  103.54 

APO  156.63 

V2 

34.906 

RC  61.961  GL  1.66 

planetocentric  CONIC 

GP  21.90 

7Al  150.37 

ZAP  34.73 

ETS  327.40 

ZAE  145.65 

ETE 

30.95 

ZAC  124.72 

ETC  145.99 

CLP 

-27.59 

C3  26.163 

VHL 

5.309 

OLA  2.61 

RAL  1 .01 

RAO  6566.1 

VEt  12.229 

PTH  2.20 

VHP 

5.616 

OPA  34.30 

RAP  31.92 

ECC 

1 .4630 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

1 26 

2565.26 

-23.31 

52.59 

229.69 

106.55 

I 

41  13 

1705.3 

-20.02 

44  .01 

90.00 

13 

41  10 

4055.14 

19.40 

210.22 

226.00 

69.04 

15 

2 6 

4255.1 

16.46 

202.04 

100.00 

2 

24  7 

2110.69 

-24.48 

32.59 

2?9.30 

10 7.71 

2 

59  26 

1516.7 

-21 .03 

24  .00 

too. 00 

15 

L.i  12 

4596.97 

20.62 

190.75 

227.60 

67.07 

16 

17  49 

3997.0 

17.44 

103 .40 

no. oo 

3 

35  22 

1095.60 

-27.62 

14.44 

220.07 

110.99 

4 

6 56 

1295.7 

-24.52 

6.64 

110.00 

16 

6 27 

4392.74 

23.67 

173.60 

226.15 

64.59 

17 

19  40 

3792.7 

20.05 

166.53 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1335 

TRA 

-.2609 

TC3 

.4964 

BAU 

.2331 

SGT 

610.9  SGR 

570.2 

SG3 

203.6 

ST 

169.2 

SR 

301 .1 

SS 

203.6 

ROE 

-.2661 

RRA 

.2763 

RC3 

.3690 

FAU 

.06699 

RRT 

.4566  RRF 

-.6654 

RTF 

-.5956 

CRT 

.6630 

CRS 

-.7575 

CST 

-.9668 

FOE 

-.4797 

FRA 

-.6622 

FC3-2.0577 

BSP 

2022 

SOB 

641.5  R23 

-.1440 

R13 

-.7415 

LSA 

415.4 

MSA 

161  .5 

SSA 

32.7 

BCE 

.2977 

BRA 

.3056 

0C3 

.6106 

FSP 

-565 

SGI 

719.6  SG2 

436.3 

THA 

39.91 

Eli 

324.0 

El2 

117.4 

alf 

66.20 

LAUNCH  OATE  FEB  22  1969 


flight  time  00.00 


ARRIVAL  DATE  MAT  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  222.327 


RL  140.00 

LAL  .00 

LOL  153.20 

VL  27.092 

GAL  -8.71 

AZL  09.03 

HCA  100.37 

SMA 

130.69 

ECC  .20017 

INC  .1697 

vi 

30.106 

RP  100.60 

LAP  .17 

LOP  253.57 

VP  37 . 796 

GAP  -6.25 

A7P  90.03 

TAL  220.45 

TAP 

320.01 

RCA  104.53 

APO  156.05 

V2 

34 .894 

RC  64.032  GL  .09 

PLANETOCENTRIC  'CONIC 

GP  23.50 

ZAL  151.20 

ZAP  30.30 

ETS  329.59 

ZAE  145.64 

ETE 

34.04 

ZAC  123.44 

ETC  U5.47 

ClP 

-31 .21 

C3  27.669 

VHL  5.260 

Ola  1.61 

RAL  1 .47 

RAO  6560.1 

VEL  12.206 

PTH  2.19 

VHP 

5.504 

OPA  35.60 

RAP  30.67 

ECC 

1 .4554 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 9 0 

2343.49 

-22.47 

49.02 

220.63 

107.69 

1 

40  3 

1743.5 

-19.04 

42.13 

90.00 

13  30  53 

4007.75 

20.27 

212.29 

227.71 

69.79 

14 

52  21 

4207.0 

17.33 

204 .04 

100.00 

2 31  5 

2070.70 

-23.63 

29.93 

220.21 

100.07 

3 

5 44 

1470.7 

-20.03 

22.25 

100.00 

14  51  29 

4627.77 

21.40 

192.71 

227.25 

60.62 

16 

0 37 

4027.0 

10.31 

105.20 

110.00 

3 41  3 

1059.71 

-26.72 

12.03 

226.93 

112.16 

4 

12  3 

1259.7 

-23.40 

4.37 

110.00 

15  56  0 

4419.52 

24  .44 

175.50 

225.05 

65.32 

17 

J1  40 

3619.5 

20.91 

1 60 . 1 4 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.1242 

TRA  -.2706 

TC3  .4060 

BAU 

.2399 

SGT 

606.2  SGR 

611.0  SG3  226.0 

ST 

162.3 

SR 

279.6 

SS 

325.3 

ROE 

-.2409 

RRA 

.2933 

RC3  .4206 

FAU 

.07333 

RRT 

.4642  RRF 

-.7355  RTF  -.5726 

CRT 

.5993 

CRS 

-.7441 

CST 

-.9574 

FOE 

-.5032 

FRA  -.7444 

FC3-2.2944 

BSP 

2112 

see 

061.3  R23 

-.1507  RJ3  -.7650 

LSA 

426.2 

MSA 

166.3 

SSA 

32.5 

BOE 

.2710 

BRA 

.3991 

BC3  .6406 

FSP 

-642 

SGI 

737.0  SG2 

445.0  THA  45.56 

ELI 

299.0 

El2 

121  .2 

alf 

66.81 

JNCH 

OATE 

FEB  22  1969 

FLIGHT  TIME 

02.00 

arrival 

DATE 

MA  * 

15  1969 

HELIOCENTRIC  CONIC 


OISTANCE  226 .952 


RL  140.00 

LAL 

.00 

LOL  153.20 

VL  27.964 

CAL  -0.67 

AZL  90.02 

HCA  103.54 

SMA 

131 

.21 

ECC  .19602 

INC 

.03  98 

VI 

30.106 

RP  100.64 

LAP 

-.02 

LOP  256.74 

VP  37.839 

GAP  -5.57 

AZP  90.00 

TAL  221.33 

TAP 

324 

.80 

RCA  105.38 

APO 

157.03 

V2 

34 .083 

RC  66.131 

CL 

-.11 

GP  25.31 

ZAL  151.09 

ZAP  4 2.26 

ETS  331 .67 

ZAE  145.65 

ETE 

39 

.24 

ZAC  121.91 

ETC 

145.11 

CLP 

-35.04 

planetocentric  conic 

C3  27.227 

VHL 

5.210 

OLA  .42 

RAL  1 .25 

RAO  6560.1 

VEL  12.190 

PTH  2.19 

VHP 

5. 

224 

OPA  36.9! 

RAP 

29.10 

tec 

1 .4401 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

1 

3 6 57 

2302.61 

-21  .60 

47.14 

227.77 

100 .77 

1 

55 

19 

1702.6 

- 

10.04 

39.55 

90.00 

13 

21  12 

4920.63 

21.02 

214.40 

227.53 

70.58 

14 

43 

12 

4320.6 

10.18 

206.08 

100.00 

2 

30  29 

2039.60 

'22. 7 A 

27.36 

227.34 

109.94 

3 

12 

29 

1439.6 

- 

39.82 

19.79 

100.00 

14 

42  21 

4650.07 

22.1 6 

194.71 

227.09 

69.41 

16 

0 

0 

4058.9 

19.16 

107.20 

I 10.00 

3 

47  11 

1824.50 

-25.00 

9.71 

226.01 

113.24 

4 

17 

35 

1224.6 

- 

22.43 

2.10 

1 10.00 

15 

50  9 

4446.65 

25.20 

177.24 

225.73 

66.10 

17 

4 

15 

3046.6 

21.76 

169.70 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

toe  '.1191 

TRA 

-.2780 

TC3  .4637 

BAU  .2466 

SGT 

507.4  SGR  660.0  SG3  250.7 

ST  160.4 

SR 

255.1 

SS 

367.9 

ROE  -.2123 

RRA 

.3110 

RC3  .4940 

FAU  .07903 

RRT 

,4519  RRF 

.7803  RTF  - 

.5310 

CRT  .5202 

CRS 

-.7174 

CST 

-.9461 

FOE  -.6961 

FRA 

-.0239 

FC3-2.5302 

BSP  2175 

SGB 

084.2  R23 

.1493  R13  - 

.7916 

LSA  443.2 

MSA 

169.2 

SSA 

32.2 

BOE  .2434 

BRA 

.4177 

BC3  .6775 

FSP  -710 

SGI 

756.4  SG2  457.8  THA  52.32 

ELI  272.0 

El2 

128.1 

alf 

66.37 

LAUNCH  OATE  FEB  22  1969 


FLIGHT  TIME  64 ,00 


ARRIVAL  CATE  MAT  17  J 969 


HELIOCENTRIC  CONIC 


OISTANCE  235.547 


RL  140.00 

LAL 

.00 

LOL  153.20 

VL  20.024 

GAL  -0.63 

AZL  90.22 

HCA  106.72 

SMA 

131 

.65 

ZCC  .19393 

INC 

.2175 

VI 

30.106 

RP  100.67 

LAP 

-.21 

LOP  259.92 

VP  37.874 

GAP  -4.93 

AZP  89.94 

TAL  222.08 

TAP 

328.00 

RCA  106.12 

APO 

157.10 

V2 

34 .073 

RC  60.274 

gl 

-1.16 

GP  27.15 

ZAL  152.42 

ZAP  46.33 

ETS  333.74 

ZAE  145.60 

ETE 

44 

1.17 

ZAC  120.15 

ETC 

144.94 

CLP 

-39.11 

PLANETOCENTRIC  CCNIC 

C3  26.845 

VHL 

5.181 

OLA  -.77 

RAL  1.16 

RAO  6568.1 

VEL  12.175 

PTH  2.18 

VHP 

4 . 

977 

OPA  38.22 

RAP 

27.19 

zee 

1.4410 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

25  22 

2262.34 

-20.70 

44.53 

227.11 

109.77 

2 

3 

5 

1662.3 

17.02 

37.04 

90.00 

13 

12  3 

4953.07 

21.76 

216.56 

227.54 

71  .42 

14 

34 

37 

4353.9 

19.02 

200 . 96 

100.00 

2 

46  21 

2001  .10 

-21 .03 

24,07 

226,66 

110.95 

3 

19 

43 

1 40 1 .1 

10.70 

17.40 

100.00 

14 

33  45 

4690.35 

22.90 

196.75 

227.11 

70.24 

15 

51 

55 

4090.3 

20.00 

109.16 

110.00 

3 

53-47 

1790.03 

-24.05 

7.48 

225.29 

114.26 

4 

23 

37 

1190. 0 

21  .36 

.06 

110.00 

15 

42  40 

4474 .17 

25.95 

179.03 

225.79 

66.93 

16 

57 

22 

3874  .2 

22.60 

1 71  .40 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1174 

TRA 

-.2925 

TC3  .4203 

BAU  .2546 

SGT 

564.3  SGR  7 10.1  SG3  275.3 

ST  162-6 

SR 

227.3 

SS 

4 2 2.3 

ROE  -.1795 

RRA 

.3293 

RC3  .5656 

FAU  .00641 

RRT 

.4140  RRF  - 

.8195  RTF  -, 

,4683 

CRT  .4167 

CRS 

-.6697 

CST 

-.9335 

FOE  -.8202 

FRA 

-.899 4 

FC3-2.7065 

BSP  2259 

SGB 

913.3  R23 

.1339  R13  -. 

.8207 

LSA  467.2 

MSA 

169.9 

SSA 

31  .0 

BOE  .2145 

BRA 

.4405 

0C3  .7095 

FSP  -798 

SGI 

702.3  SG2  471.4  THA  60.20 

ElI  242.8 

EL2 

138.4 

alf 

64.65 

1665 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  FE0  22  1 969 


FlICHT  TIME  06.00 


ARRIVAL  CATE  MAY  19  1969 


HELIOCENTRIC  CONIC 

ffL  J48.00  LAL  .00  LOL  153.20  VL  28.074 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.901 

RC  70.456  CL  -2.27  OP  29.30  7Al  152.80 

planctocentric  conic 

C3  26.512  VHL  5.349  ClA  -1.96  RAL  1.19 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 34  20  2222.34  -19.76 

90.00  13  3 21  4987.68  22.48 

100.00  2 54  46  1962.88  -20.88 

100.00  14  25  36  4722.36  23.62 

110. 00  4 0 55  1755.00  -23.00 

110.00  15  35  56  4502.22  26.68 

differential  CORRECTIONS 
TCE  -.1194  TRA  -.3100  TC3  .3005  BAU  .2651 

ROE  -.1417  RRA  .3404  RC3  .6439  FAU  .09294 

FDE  -.9559  FRA  -.9700  FC3-3.0350  BSP  2395 
BCE  .1853  BRA  .4669  BC3  .7479  FSP  -804 

LAUNCH  CATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
RL  140.00  CAL  .00  LOL  153.20 

RP  100.73  LAP  -.50  LOP  266.26 

RC  72.672  GL  -3.44  GP  31.13 

PlANETOCENTRIC  CCNIC 


GAL 

GAP 

?AP 


CISTANCE  242.109 

-8.59  A7L  90.42  MCA  |09.89  SMA  132.01  ECC  .19144  INC  .4200  VI  30.106 

-4.31  ATP  09.86  TAL  222.69  TAP  332.58  RCA  106.74  APO  157.20  V2  34.862 

50.60  ETS  335.05  7AE  145.44  ETE  49.63  TAC  110.16  ETC  144.96  ClP  -43.41 


RAO  6560.1  V£L  12.161  PTH  2.18  VHP  4.765 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
41.97  226.63  110.71  2 11  22 

218.70  227.72  72.31  14  26  29 

22.43  226.16  111.89  3 27  29 

190.66  227.31  71 .12  15  44  19 

5.30  224.75  115.22  4 30  11 

160.00  226.04  67.00  16  50  59 

MID-COURSE  EXECUTION  ACCURACY 
SGT  539.4  SCR  ?04.5SG3  300.1 
RRT  .'3463  RRF  -.8530  RTF  -.3707 
SGB  951.9  R23  -.1026  R13  -.0514 
SGI  019.4  SG2  404.3  THA  60.95 

flight  time  00.00 


OPA  39.52  RAP  24.93  ECC  1.4363 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1622.3  -36.76  34.58 

4307.7  19.65  211.09 

1362.9  -17.72  15.05 

4J22.4  20.02  191.10 

1155.0  -20.20  358.00 

3902.2  23.43  173.22 

ORBIT  determination  ACCURACY 
ST  169.0  SR  197.0  SS  459.4 

CRT  .2732  CRS  -.5831  CST  -.9217 

LSA  499.1  MSA  168.5  SSA  3J  .2 

ELI  210. 1 El2  152.5  AlF  59.71 

ARRIVAL  CATE  MAY  21  1969 


DISTANCE  240.640 

VL  28.114  GAL  -8.54  A?L  90.63  HCA  113.06  SMA  132.31  ECC  .13929  INC  .6321  VI  30.106 

VP  37.922  GAP  -3.72  ATP  89.75  TAL  223.17  TAP  336.22  RCA  107.26  APO  157.35  V2  34.853 

TAl  153.02  TAP  55.02  ETS  330.06  TAE  145.09  ETE  55.56  TAC  115.90  ETC  145.21  CLP  -47.96 

1.35  RAO  6568.1  VEL  12.149  PTH  2.18  VHP  4.506  OPA  40.70  RAP  22.33  ECC  1.4315 

- - — •—  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAL 


90.00  1 43  i 

90.00  12  55 

100.00  3 3 4 

100.00  14  17  ! 

110.00  4 0 : 

110.00  15  29  i 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1283  TRA  -.3364  TC3  .3158 
ROE  -.0997  RRA  .3663  RC3  .7264 
FOE-1.0951  FRA-1.0256  FC3-3.2666 
BOE  .1625  BRA  .4974  0C3  .7921 


L-l  TIME 

INJ  LAT 

INJ  LONG 

IN J RT  ASC 

INJ  ATMTH 

INJ  TIME 

2102.25 

-10.77 

39.44 

226.33 

111.  60 

2 20  17 

5022.27 

23.17 

221.03 

226.07 

73.26 

14  10  45 

1924.61 

-19.09 

20.02 

225.85 

112.79 

3 35  51 

4755.14 

24.32 

201.04 

227.68 

72.07 

15  37  6 

1 721 .56 

-22.07 

3.15 

224.40 

116.13 

4 37  20 

4530.95 

27.41 

182.30 

226.46 

60.72 

16  45  0 

1582.3 

4422.3 
1324.6 
4J55.1 
1121  .6 
3931  .0 


-15.67 
20.66 
-16.63 
21  .64 
-19.1 7 
24.27 


32.14 
213.31 
12.74 
193.27 
355.97 
175 .04 


MID-C 


ORBIT  DETERMINATION  ACCURACY 


BAU  .2777 
FAU  .09093 
BSP  2545 
FSP  -963 


LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
Rl  148.00  LAL  .00  LOL  153.20 

RP  108.76  LAP  -.77  LOP  269.4 2 

RC  74 .919  CL  -4 .67  GP  33.23 

PLANETOCENTRIC  CONIC 
C3  25.964  VHL  5.095  ClA  -4.30 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  1 54  12  2141.67 

90.00  12  47  0 5058.00 

100.00  3 13  29  1885.90 

100.00  14  10  24  4788.99 

110.00  4 17  I 1687.01 

110.00  15  23  22  4560.65 

DIFFERENTIAL  CORRECTIONS 


RAL  1 .63 
INJ  LAT 
-17.73 
23.85 
-18.85 
25.01 
-21 .81 
28.13 


SGT  517.1  SGR  057.0 

SG3  323.4 

ST 

103.0 

SR 

167.7 

SS 

506.0 

RRT  .2299  RRF  -.8002 

RTF 

-2443 

CRT 

.0749  CRS 

-.4290 

CST 

-.9154 

SOB  1000.9  R23  -.0613 

R13 

-0791 

LSA 

537.9 

MSA 

165.2 

SSA 

30.6 

SGI  869.3  SG2  496.1 

THA  70.21 

ELI 

105.3" 

El2 

165.1 

ALF 

20.26 

flight  time  90.00 

arrival 

CATE 

MAY 

23  1969 

DISTANCE  255.138 

GAL 

-0.49  A7L  90.85  HCA 

116.22 

SMA 

132.54 

ECC 

.18742 

INC 

.0537 

VI 

30.106 

GAP 

-3.16  A7P  89.62  TAL  223.51 

TAP 

339.73 

RCA 

107.70 

APO 

157.38 

V2 

34  .844 

7AP 

59.57  ETS  340.42  7A£ 

144.49 

ETE 

61  .87 

7AC 

113.61 

ETC 

145.67 

CLP 

-52.74 

RAC 

6568.0  VEL  12.138  PTH 

2.10 

VHP 

4.442 

OPA 

41  .97 

RAP 

19.39 

ECC 

1 .4273 

INJ 

LONG  INJ  RT  ASC  INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

36.92  226.22  112.44 

2 29  54 

1541  .7 

- 

14.54 

29.70 

223.47 

17.61 

203.32 

1.02 

104.01 


228.61 
225.72 
226.23 
224.22 
.06 


74.27 

113.64 

73.08 

116.99 

69.72 


MIO-COURSE  EXECUTION  ACCURACY 


14  11  10 

3 44  55 

15  30  13 

4 45  8 

16  39  22 


4458.0 
1285.9 

4109.0 

1007.0 
3960.6 


21  .47 
-15.49 
22.46 
-10.02 
25.10 


215.62 
10.43 
195.45 
353.94 
J 76.94 


ORBIT  DETERMINATION  ACCURACY 


TC3 

.2369 

BAU 

.2941 

SGT 

505.4 

SGR 

936.7 

SG3  345.1 

RC3 

.0135 

FAU 

.10431 

RRT 

.0651 

RRF 

-.9025 

RTF  -.0650 

PC3- 

■3.4700 

BSP 

2763 

SGB 

1064.3 

R23 

-.0160 

Rl 3 -.9024 

BC3 

.8473 

FSP 

-1042 

SGJ 

937.5 

SC2 

503.9 

THA  67.17 

ST 

203.5 

SR 

144  .4 

SS 

554.4 

CRT 

-.2206 

CRS 

-.1543 

CST 

-.9141 

LSA 

505.6 

MSA 

160.5 

SSA 

29.9 

ELI 

208.0 

EL2 

137.0 

ALF 

163.88 

LAUNCH  CATE  FEB  22  1969 
HELIOCENTRIC  CONIC 

RL  140.00  LAL  .00  La  153.20  VL  20.160 

RP  100.70  lap  -.95  LOP  272.59  VP  37.946 

RC  77.194  GL  -5.98  GP  35.37  TAL  152.96 

PLANETOCENTRIC  CONIC 

C3  2 5.742  VHL  5.074  OLA  -5.64  RAL  2.04 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  2 5 19  2100. U -16.64 

90.00  12  39  9 5095.27  24.52 

100.00  3 24  0 1046.34  -17.75 

100-00  14  3 9 4024.31  25.69 

110. 00  4 26  8 1651.79  -20.71 

110.00  15  17  30  4591 .62  20.04 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1676  TRA  -.4040  TC3  .1402  BAU  .3)37 

RCE  -.0004  RRA  .3962  RC3  .9006  FAU  .10045 

FCE-I.3794  FRA- 1 .0851  FC3-3.6472  BSP  3009 
BCE  .1676  BRA  .5659  9C3  .9117  FSP  -1103 


GAL 

GAP 

TAP 


FLIGHT  TIME  92.00 
OISTANCE  261 .603 

-0.44  ATL  91.09  HCA  119.39  SMA  132.71 
-2.62  ATP  09.47  TAL  223.72  TAP  343.11 
64.20  ETS  342.97  TAE  143.59  ETE  60.42 


RAO  6560.0 
INJ  LONG 
34.36 
226.00 
15.19 
205.72 
358.80 
186.94 


VEL  12.129  PTH  2.17 
INJ  RT  ASC  INJ  A7WTH 


226 .28 
229.32 
225.76 
220.97 
22 4.23 
227.05 


113.25 

75.37 

114.45 

74.17 

117.02 

70.00 


VHP  4,333 
INJ  TIME 

2 40  20 

14  4 4 

3 54  46 

15  23  33 

4 53  40 

16  34  2 


MID-COURSE  EXECUTION  ACCURACY 
SGT  516.0  SGR  1010.7  SG3  362.9 
RRT  -.1446  RRF  -.9199  RTF  .1536 
5GB  1141.9  R23  .0230  R13  -.9199 

SGI  1022.3  SG2  508.7  THA  95.57 


ARRIVAL  CATE  MAY  25  1 969 


ECC  .10500  INC  1.0074  VI  30.106 

RCA  108.05  APO  157.36  V?  34.835 

TAC  111.12  ETC  146.37  ClP  -57.75 

OPA  43.09  RAP  16.17  ECC  1 .4236 

PO  CST  TIM  INJ  2 LAT  TNJ  2 LONG 
1500.1  -13.35  27.23 

4495.3  22.27  216.0 5 

1246.3  -14.30  0.09 

4224.3  23.27  197.7$ 

1051.0  -16.82  351.91 

3991.6  25.95  178.95 

ORB  I r DETERMINATION  ACCURACY 
ST  234.0  SR  137.6  SS  600.8 

CRT  -.5694  CRS  .2360  CST  -.9192 

LSA  640.1  MSA  155.1  SSA  29.0 

ELI  250.0  Et2  105.9  AlF  157,16 


1866 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  22  1969 


FLIGHT  TIME  94.00 


ARRIVAL  CATE  MAV  21  1969 


heliocentric  CONIC 


DISTANCE  26$ .037 


RL  146.00 

LAL 

.00 

LOL 

153.20 

VL  26.163 

GAL  -6.37 

A7L  91.34 

MCA  122.55 

SMA 

132.82 

ZCC  .16437 

INC  1 .3361 

VI 

30.106 

RP  106.61 

LAP 

-1.13 

LOP  275.76 

VP  37.950 

GAP  -2.11 

A7P  69.28 

TAL  223.81 

TAP 

346.36 

RCA  106.33 

APO  157.31 

V2 

34  .027 

RC  79.493  CL  -7.39 

PLANETOCENTRIC  CONIC 

GP 

37.52 

7AL  152.67 

ZAP  66.66 

ETS  345.73 

7A£  142.34 

ETE 

75.03 

ZAC  106.53 

ETC  147.27 

CLP 

-62.95 

C3  25.555 

VHL 

5.055 

OLA 

-6.94 

RAL  2.56 

RAO  6566.0 

VEL  12.122 

PTH  2.17 

VHP 

4.259 

DPA  44.10 

RAP  12.71 

zee 

1 .4206 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

17  26 

2057.17 

-15.46 

31.75 

226.53 

114.02 

2 

51  43 

1457.2 

-12.09 

24.70 

90.00 

12 

31  20 

5134.64 

25.17 

226.70 

230.23 

76.58 

13 

56  54 

4534.6 

23.07 

220.66 

100.00 

3 

35  26 

1605.45 

-16.56 

12.71 

225.99 

115.23 

4 

5 33 

1205.4 

-13.04 

5.71 

100.00 

13 

55  59 

4661 .59 

26.36 

206.29 

229.90 

75.37 

75 

17  1 

4261 .6 

24  .09 

200.23 

110.00 

4 

36  6 

1615.51 

-19-54 

356.72 

224.41 

116.62 

5 

3 3 

1015.5 

-15.57 

349.65 

110.00 

15 

11  46 

4624.30 

29.55 

169.22 

226.84 

71 .98 

16 

28  53 

4024.3 

26.60 

161 .11 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSe  execution  accuracy 


ORBIT  DETERMINATION  ACCURACY 


TOE  ' 

.2008  TRA  - 

.4449  TC3 

.0290 

BAU 

.3377 

SCT 

557.4 

SGR 

1103.2 

SG3 

376.9 

ST 

273.9 

SR 

156.1 

SS 

64  7.9 

ROE 

.0567  RRA 

.4059  RC3 

.9882 

FAU 

.11137 

RRT 

-.3591 

RRF 

-.9339 

RTF 

.3730 

CRT 

-.6370 

CRS 

.6015 

CST 

-.9275 

FDE-1 

.5154  FRA'l 

.0822  FC3- 

*3.7729 

BSP 

3333 

SG6 

1236.0  R23 

.0566  R13 

-.9330 

LSA 

704.3 

MSA 

149.4 

SSA 

28.0 

BCE 

.2087  BRA 

.6022  BC3 

.9666 

FSP 

-1160 

SGI 

1126.0 

SG2 

509.7 

THA 

102.99 

ELI 

305.9 

EL2 

76.5 

alf 

152.65 

LAUNCH  DATE  FEB  22  1969 


FLIGHT  TIME  96.00 


ARRIVAL  CATE  MAT  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  2 74,439 


RL  148.00 

LAL  .00 

LOL  153.20 

VL  26.191 

GAL  -5.31 

AZL  91.60 

HCA  125.71 

SMA  132.88 

ECC  .18312 

INC  1 .6027 

VI 

30.106 

RP  108.83 

LAP  -1.30 

LOP  278.92 

VP  37.949 

GAP  '1.62 

AZP  69.06 

TAL  223.77 

TAP  349.48 

RCA  106.55 

APO  157.22 

V2 

34.820 

RC  61 .61 3 GL  -8.91 

PLANETOCENTRIC  CONIC 

GP  39.66 

7AL  152.19 

ZAP  73.46 

ETS  348.72 

ZAE  140.77 

ETE  61.53 

ZAC  105.90 

ETC  148.36 

CLP 

1 '68.30 

C3  25.406 

VHL  5.040 

DLA  '6.30 

RAL  3.25 

RAO  6566.0 

VEl  12.115 

PTH  2.17 

VHP  4.220 

DPA  45.01 

RAP  9.09 

zee 

1 .4181 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 30  43 

2012.15 

'14.20 

29.05 

226.97 

114.76 

3 4 15 

14 12.1 

'10.74 

22.06 

90.00 

12  23  24 

5176.78 

25.60 

231.63 

231.34 

77.91 

15  49  4] 

4576.6 

23.86 

223.49 

100.00 

3 48  3 

1762.70 

-15.32 

10.16 

226.42 

115,99 

4 17  25 

1162. 7 

-11 .70 

3.24 

100.00 

13  48  46 

4901 .46 

27.01 

211.07 

231 .04 

76.69 

15  10  27 

4301 .5 

24.91 

202 . 90 

110.00 

4 47  7 

1577.72 

'16.29 

354.50 

224.79 

119.39 

5 13  25 

977.7 

'14.24 

347.73 

110.00 

15  6 11 

4659.21 

30.26 

191.69 

230.04 

73.28 

16  23  50 

4059.2 

2 7.67 

183.45 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2459 

TRA  -.4899 

TC3  -.0962  BAU 

.3647 

SGT 

636.1  SGR 

1183.1  SG3 

364.7 

sr 

326.6 

SR 

196.2 

SS 

691 .5 

ROE 

.1166 

RRA 

.4066 

RC3  1 .0692  FAU 

.11245 

RRT 

-.5422  RRF 

-.9445  RTF 

.5577 

CRT 

-.9516 

CRS 

.8095 

CST 

-.9377 

FDE-1. 6348 

FRA-1 .0484 

FC3-3 .8316  BSP 

3661 

sea 

1343.3  R23 

.0630  R13 

-.9424 

LSA 

775.9 

MSA 

143.8 

SSA 

26.8 

60E 

.2722 

BRA 

.6361 

BC3  1 .0737  FSP 

-1190 

SGI 

1243.3  SG2 

506.6  THA 

109.66 

eli 

377.4 

El2 

52.2 

alf 

149.60 

LAUNCH  OATE  FEB  22  1969 


FLIGHT  TIME  96.00 


ARRIVAL  date  MAV  31  1969 


HELIOCENTRIC  CONIC 


DISTANCE  260.609 


RL 

146 

.00 

LAL 

.00 

LOL 

153.20 

VL 

28.193 

GAL 

-8, 

.23 

AZL 

91 

.89 

HCA 

126 

.87 

SMA 

132, 

.90 

zee 

. l$20l 

INC 

1 .8914 

VI 

30. 

106 

RP 

108 

.85 

LAP 

'1  .47 

LOP 

282.08 

VP 

37.945 

GAP 

-1  , 

.15 

AZP 

88 

.61 

TAL 

223 

.62 

TAP 

352 

.49 

RCA 

106. 

.71 

APO 

157.09 

V2 

34  . 

813 

RC 

64. 

153 

GL 

-10.55 

GP 

4 J .77 

ZAL 

151 .52 

ZAP 

77, 

.96 

ETS 

351 

.95 

ZAE 

138 

.87 

ETE 

87, 

.78 

ZAC 

103. 

.28 

ETC 

149.63 

CLP 

-73 

.76 

PLANETOCENTRIC  CONIC 


C3  25.304 

VHL  5.030 

CLA  -9.74 

RAL  4.07 

RAO  6568.0 

VEL  12.111 

PTH  2.17 

VHP  4.217 

CPA  45.83 

RAP  5.38 

ZCC  J .4J64 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 45  26 

1964.40 

-12.82 

26.23 

227.63 

115.47 

3 16  10 

1364.4 

-9.29 

19.33 

90.00 

12  15  11 

5222.55 

26.42 

234.64 

232.66 

79.4J 

13  42  14 

4622.5 

24.69 

226.60 

100.00 

4 l 58 

1717.46 

-13.95 

7.50 

227.06 

116.71 

4 30  36 

1117,5 

-10.26 

.66 

100.00 

13  41  20 

4944.72 

27.66 

214.13 

232.41 

78.18 

15  3 44 

4344 .7 

25.75 

205.85 

110.00 

4 59  18 

1537.93 

-16.95 

352.20 

225.38 

120.14 

5 24  56 

937.9 

-12.82 

345.52 

110.00 

15  0 29 

4697.02 

30.97 

194.4] 

231.49 

74.74 

16  16  46 

4097.0 

28.56 

186.03 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.3030 

TRA 

-.5364 

TC3 

-.2373 

BAU 

.3947 

SCT 

746.6  SGR 

1257.9 

SG3 

386.6 

ST 

392.1 

SR 

251.5 

SS 

733.6 

ROE 

.1807 

RRA 

.4047 

RC3 

1 .M25 

FAU 

.11181 

RRT 

-.6748  RRF 

-.9529  RTF 

.6696 

CRT 

-.9875 

CRS 

.9081 

CST 

-.9477 

FDE-1 

.7390 

FRA 

-.9890 

FC3- 

-3.8252 

BSP 

4077 

SG6 

1463.8  R23 

.1034 

R13 

-.9494 

LSA 

857.5 

MSA 

138.8 

SSA 

25.4 

BOE 

.3528 

BRA 

.6719 

0C3 

1 .1669 

FSP 

-1202 

SGI 

1373.6  SG2 

505.9 

THA 

115.6 0 

ELI 

464.6 

EL2 

33.4 

alf 

147.46 

LAUNCH  DATE  FEB  22  1969 


FLIGHT  TIME  100.00 


ARRIVAL  OATE  JUN  2 1969 


HELIOCENTRIC  CONIC 


DISTANCE  267.149 


RL  148.00 

LAL 

.00 

LOL  153.20 

VL  28.190 

GAL  -8.15 

AZL  92.21 

HCA  132.02 

SMA  132.87 

ECC  .18103 

INC 

2.2067 

VI  30.106 

RP  108.87 

LAP 

-1.64 

LOP  265.25 

VP  37.937 

GAP  -.71 

A7P  88.52 

TAL  223.36 

TAP  355.39 

RCA  108.82 

APO 

156.93 

V2  34.807 

RC  86 . 508 

GL 

-12.34 

GP  43.84 

ZAL  150.63 

ZAP  82.27 

ETS  355.39  ZAE  136.69 

ETE  93.66 

ZAC  100.73 

ETC 

150.97 

ClP  -79.26 

PLANETOCENTRIC  CONIC 

C3  25.262 

VHL 

5.026 

Ola  -11 .29  RAL  5.03 

RAO  6568.0 

VEL  12.109 

PTH  2.17 

VHP  4, 

.251 

DPA  46 . 58 

RAP 

1 .65 

ECC  1 .4  1 58 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

1 52 

1913.07 

-11 .30 

23.23 

226.53 

116.14 

3 33 

45 

J313.1 

-7.69 

16.40 

90.00 

12 

6 27 

5273.05 

27.00 

238.42 

234.28 

81.11 

13  34 

20 

4673.1 

25.49 

230.08 

100.00 

4 

17  32 

166 8.98 

-12.45 

4.68 

227.94 

117.40 

4 45 

21 

1069.0 

-8.68 

357.92 

100.00 

13 

33  28 

4992.38 

26.27 

217.54 

234  .04 

79.87 

14  56 

41 

4392.4 

26.58 

209.1 4 

110.00 

5 

12  54 

1495.57 

-15.49 

349.78 

226.20 

120.66 

5 37 

50 

895.6 

*11 .28 

343.21 

110.00 

14 

54  35 

4738.56 

31 .67 

197.44 

233.22 

76.41 

16  13 

34 

4138.6 

29.48 

388.92 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3733 

TRA 

-.5820 

TC3  -.3647 

BAU  .4276 

SGT  887.8  SGR  1326.7  $G3  383.5 

ST  471,6 

SR 

317.5 

SS  775.1 

ROE  .2491 

RRA 

.3937 

RC3  1 .2061 

FAU  .10955 

RRT  - 

.7635  RRF  -. 

.9597  RTF 

.7767 

CRT  -.9959 

CRS 

.9540 

CST  -.9567 

FOE-1 .8278 

FRA 

-.9092 

FC3-3 . 7544 

BSP  4533 

SGB  1596.3  R2 3 . 

.1190  R13 

.9547 

LSA  951.5 

MSA 

134.6 

SSA  23.8 

BOE  .4488 

BRA 

.7026 

BC3  1.2660 

FSP  -1202 

SGI  1515.3  SG2  502.0  THA  120.61 

ELI  568.0 

Et2 

23.8 

AlF  146.09 

1667 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  cate:  FE0  22  1969 


flight  time  wz.OO 


ARRIVAL  CATE  JUN  4 1969 


HELIOCENTRIC  CONIC 
Rl  1 40 .00  LAl  .00  LOL  153.20 

RP  100.89  LAP  -1.00  LOP  200. 41 

RC  00.677  GL  - 1 A . 32  GP  45.07 

planetocentric  conic 
C3  25.299  VHL  5.030  DLA  -12.96  RAL 


OISTANCE  293.459 

VL  20.101  GAL  -0.05  A7l  92.55  MCA  135.10  SNA  132.01  ECC  .1001 6 INC  2.5549  VI  30.106 
VP  37.925  GAP  -.20  AZP  00.19  TAl  223.00  TAP  350.10  RCA  100.00  APO  156.73  V2  34.002 
ZAL  149.52  ZAP  06.34  ETS  359-04  ZAE  134.20  ETE  99.10  ZAC  90.26  ETC  152.40  ClP  -84. 7< 


6.16  RAD  6566.0  VEL  12.111  PTH  2.1 7 VHP  4.321  DPA  47.29  RAP  357.96  EC C 1.4164 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TI« 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 20  20 

1057.10 

-9.60 

19.99 

229. 73 

1)6. 77 

3 51  25 

1257.1 

-5.93 

13.23 

90.00 

11  56  52 

5329.74 

27.53 

242.40 

236.10 

03.00 

13  25  42 

4729.7 

26.20 

234 .04 

100.00 

4 35  6 

1616.33 

-10.70 

1 .66 

229.10 

110.05 

5 2 2 

1016.3 

-6.95 

354.97 

100.00 

13  24  55 

5045.74 

20.05 

221 .40 

235.90 

01.02 

14  49  1 

4445.7 

27.42 

212.09 

110.00 

5 20  13 

1449.95 

-13.00 

347,23 

227.29 

121.56 

5 52  23 

050.0 

-9.60 

340.74 

110.00 

14  40  17 

4704.00 

32.36 

200.00 

235.27 

70.34 

16  0 2 

4104.9 

30.42 

192.20 

cifferential  corrections 

TOE  -.4590  TRA  -.6249  TC3  -.5372 

ROE  .3192  RRA  .3726  RC3  1.2532 

FOE-1.0913  FRA  -.0043  FC3-3.6070 
0OE  .5591  0RA  .7275  6C3  1.3635 

LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
RL  1 40 ,00  LAL  .00  LOL  153.20 

RP  100.90  LAP  -1 .96  LOP  291 .57 

RC  91.256  GL  -16.50  GP  47.09 

planetocentric  conic 


BAU  .4612 
FAU  .10540 
BSP  4990 
FSP  -1174 


VL  20.160  GAL 
VP  37.911  GAP 
ZAL  140.15  ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1040.3  SGR  1302.4  SG3 
RRT  -.0200  RRF  -.9649  RTF 
SG6  1 734 .9  R23  .1326  R13 

SGI  1661 .9  SG2  490.1  THA 

flight  time  104.00 

OISTANCE  299.739 
-7.96  AZL  92.94  HCA  130. 

.13  AZP  07,00  TAL  222. 
90.11  ETS  2.00  ZAE  131*' 


ORBIT  DETERMINATION  ACCURACY 


C3  25.442 

VHL  5.044 

DLA  -14.70 

RAL  7.40 

RAO  6560.0 

VEL  12.117’ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 41  49 

1795.05 

-7,60 

16.44 

231 .27 

90.00 

11  46  1 

5394.57 

27.97 

247.10 

230.43 

100.00 

4 55  12 

1550.29 

-0.91 

350.38 

230.6) 

100.00 

13  15  20 

5106.56 

29.36 

225.05 

239.28 

uo.oo 

5 45  39 

1400.25 

-12.09 

344.49 

228.7) 

110.00 

14  41  22 

4037.37 

33.02 

204.03 

237.7) 

INJ  AZMTH 
1J7.34 
05.40 
110.65 
04.11 

122.22 

00.59 


373.5 

ST 

567.1 

SR 

300.2 

SS 

012.3 

.0327 

CRT 

-.9963 

CRS 

.9760 

CST 

-.9645 

.9504 

LSA 

1055.6 

MSA 

131  .7 

SSA 

21  .9 

25.56 

ELI 

606.7 

El2 

27.6 

ALF 

145.64 

ARRIVAL 

OATE 

JUN 

6 1969 

l SMA 

132.71 

ECC 

.17930 

INC 

2.9439 

VI 

30.106 

TAP 

.07 

RCA 

100.90 

APO 

156.51 

V2 

34.797 

1 ete 

104,00 

ZAC 

95.92 

ETC 

153.06 

CLP 

-90.16 

r VHP" 

4.431 

DPA 

48.01 

RAP 

354.34 

ECC 

1.4107 

1 INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4 

11  44 

1195. J 

-3.95 

9.74 

13  15  56 

5 21  10 

14  40  26 

6 0 59 
16  1 59 


4794.6 
950.3 

4506.6 
000.3 

4237.4 


27.04 
.-5 .01 
20.23 
-7.75 
31.36 


230.63 
351 .75 
217.22 
330  . 00 
196.00 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5616  TRA  -.6622  TC3  -.6091  BAU  .4950 

ROE  .3939  RRA  .3431  RC3  1.2045  FAU  .09909 

FOE-1.9300  FRA  -.6065  FC3-3.399C  BSP  5492 

BOE  .6060  BRA  .7450  8C3  1.4576  FSP  -1136 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1222.9  SGR  1420.9  SG3  350.9 
RRT  -.0503  RRF  -.9693  RTF  .0692 
5GB  1000.7  R23  .1439  R13  -.9613 

SGI  1014.7  SG2  494.1  THA  129.04 


ORBIT  DETERMINATION  ACCURACY 


ST 

679.6 

SR 

465.2 

SS 

040.0 

CRT 

-.9946 

CRS 

.9075 

CST 

-.9710 

LSA 

1175.3 

MSA 

130.2 

SSA 

19.7 

Eli 

022.6  El2 

39.0 

alf 

145.66 

LAUNCH  DATE  FEB  22  1 969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  B 19 69 


heliocentric  CONIC 
RL  140.00  LAL  .00 

LOL  153.20 

VL  26.150 

DISTANCE  305.991 

GAL  -7,85  AZL  93.30  HCA  141,40 

SMA 

132.57 

ECC  .17060 

INC 

3.3841 

VI  30.106 

RP  100.92  LAP  -2.11 

LOP  294,73 

VP  37.094 

GAP  .53 

AZP  87.35 

TAl  221.99 

TAP 

3.47 

RCA  108.09 

APO 

156.26 

V2  34.793 

RC  93.644  GL  -10.94 

GP  * 49,93 

ZAL  146,49 

7AP  93.52 

ETS  6.90 

ZAE  IZ6.91 

ETE 

100.60 

ZAC  93.72 

ETC 

155.33 

CLP  -95.47 

planetocentric  conic 
C3  25.733  VHL  5.073 

OLA  -16.70 

RAL  9.01 

RAO  6560.0 

VEL  12.129 

PTH  2.17 

VHP 

4.503 

DPA  40.77 

RAP 

350.79 

ECC  1 .4235 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00  4 6 45 

1724.92 

-5.47 

12.40 

233.26 

117.03 

4 

35  30 

1124.9 

-1.70 

5.82 

90.00  11  33  17 

5470.33 

20.26 

252.70 

241.07 

80.15 

13 

4 27 

4070.3 

27.71 

244 .08 

100.00  5 10  33 

1493.23 

-6,77 

354.74 

232.55 

119.19 

5 

43  26 

B5T.2 

-2.82 

340.17 

100.00  13  4 10 

5177.25 

29.74 

231 .07 

241.00 

86.03 

14 

30  27 

4577.3 

20.90 

222 . 34 

110.00  6 5 44 

1345.42 

10.06 

341  .51 

230.54 

122.84 

6 20  9 

745.4 

-5.60 

335.10 

110.00  14  33  29 

4097.83 

33.59 

209.45 

240.61 

03.27 

15 

55  6 

4297,0 

32.30 

200.46 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6841  TRA  -.6913 

TC3  -.8346 

BAU 

.5299 

SGT  1406.0  SGR 

1461.6  SG3 

339.2 

ST 

010.9  SR 

544.9 

SS 

081  .8 

ROE  .4717  RRA  .3030 

RC3  1 .2944 

FAU 

.09300 

RRT  -.8820  RRF 

-,97£9  RTF 

.0933 

CRT 

-.9933  CRS 

.9935 

CST 

-.9763 

FOE-1.9621  FRA  -.5551 

FC3-3 . 1206 

BSP 

5907 

SGB  2028.6  R23 

.1547  R13 

-.9634 

LSA 

1309.5  MSA 

130,3 

SSA 

17.4 

SOE  .8310  BRA  .7540 

BC3  1.5401 

FSP 

-1077 

SGI  1960.4  $02 

490.0  THA 

133.76 

ELI 

975.6  El2 

52,2 

alf 

146.17 

LAUNCH  OATE  FEB  22  1969 

FLIGHT  time 

100.00 

arrival 

DATE 

JUN 

10  1969 

HELIOCENTRIC  CONIC 


RL 

140 

.00 

LAL 

.00 

RP 

108 

.93 

LAP 

-2.25 

RC 

96.030 

GL 

-21 .66 

LOL  153.20  VL  20.129  GAL 
LOP  297.09  VP  37.075  GAP 
GP  52.04  ZAL  144.52  ZAP 


DISTANCE  312.214 

-7.73  AZL  93.09  HCA  144.63  SMA  132.41  ECC 

.90  AZP  06.83  TAL  221-35  TAP  5.96  RCA 

96.52  ETS  11.00  ZAE  126.01  ETE  112.67  ZAC 


.17005  INC  3.0095  VI  30.106 
100.04  APp  155.99  V2  34.709 
91.65  ETC  156.70  CLP-100. 63 


planetocentric  conic 


C3  26.235 

VHL 

5.122 

DLA  -19.00 

RAL  10.70 

RAO  6560. 

) VEL  12.150 

PTH  2.18 

VHP  4. 

,784 

OPA  49.63 

RAP 

347.28 

ECC 

1 .4310 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

i INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

36  35 

1643.57 

-2.06 

7.92 

235.04 

110.10 

5 3 

50 

1043.6 

.93 

1 .29 

90.00 

11 

17  30 

556) .23 

28.28 

255.35 

244.10 

91.40 

12  50 

19 

496T.2 

20.19 

250.68 

1 00.00 

5 

46  15 

1410.72 

-4.27 

350.61 

235 .06 

119.61 

6 9 

54 

818.7 

-.30 

344 .08 

100.00 

12 

50  38 

5261 .32 

29.89 

237.31 

244.20 

90.11 

14  10 

19 

4661  .3 

29.59 

220.52 

110.00 

6 

29  14 

1204.08 

-7.00 

330.23 

232.89 

123.39 

6 50 

30 

604.1 

-3.35 

331 .96 

110.00 

14 

24  9 

4960.72 

34.02 

214.94 

244.06 

86.49 

15  46 

50 

4368.7 

33.16 

205.01 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8304 

TRA 

-.7091 

TC3  -.9665 

BAU  .5632 

SGT 

1595.9  SOU  1483. T SC3  : 

316.2 

ST  962.9 

SR 

628.6 

SS 

913.4 

ROE  .5551 

RRA 

.2534 

RC3  1.2825 

FAU  .08517 

RRT 

-.8991  RRF  - 

.9761  RTF 

.9100 

CRT  -.9922  CRS 

.9968 

CST 

-.9806 

FOE-1 .9696 

FRA 

-.4201 

FC3-2.01O4 

BSP  6505 

SGB  2 179.1  R23 

.1643  R13  - 

.9650 

LSA  1462.6  MSA 

131 .4 

SSA 

15.0 

BOE  .9969 

BRA 

.7530  6C3  1 .6059 

FSP  -1009 

SGI 

2123.7  SC2 

488.0  THA  137.32 

ELI  1148.0  El2 

65.6 

alf 

146.94 

1060 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  FEB  ZZ  1969 


FLIGHT  TIME  110.00 


ARRIVAL  CATE  JUN  12  1969 


heliocentric  CONIC 

RL  148.00  LAL  .00  LOL  153  .ZO  VL  26.103 

RP  106.94  LAP  -2.39  LOP  301 .05  VP  37.654 

RC  96.436  GL  -24.73  GP  54.25  7AL  142.17 

PLANE TOCENTRIC  CONIC 


OISTANCE  316.410 

GAL  -7.61  A7L  94.46  HCA  J47.77  SHA  132.23  ICC  .1 7749  INC  4.4797  VI  30.106 
GAP  1.26  A7P  86.21  TAL  220.63  TAP  8.41  RCA  308.76  APO  155.70  V2  34.787 
ZAP  99.07  ETS  15.44  7AE  122.97  ETE  116.35  7AC  89.70  ETC  158.21  ClP-105.65 


C3  27.040 

VHL 

5.200 

OLA  -21.49 

RAL  12.86 

RAD  6568. 

1 VEL  12,183  PTH  2.19 

VHP  5.041 

DPA 

50.63 

RAP 

343.74 

ECC  1.4450 

LNCH  A7MTH 

lnch  time 

L - I TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

IN. 

1 2 LAT 

INJ  Z LONG 

90.00 

5 

13  34 

1545.39 

.30 

2.44 

239.22 

J18.32 

5 39 

19 

945.4 

4.09 

355.80 

90.00 

JO 

57  11 

5674.42 

27.81 

267.59 

247.77 

95.59 

12  31 

45 

5074.4 

28.29 

258.96 

100.00 

6 

20  5 

1330.69 

-1.30 

345.77 

238.33 

119.87 

6 42 

16 

730.7 

2.68 

339.24 

100.00 

12 

33  20 

5364.35 

29.63 

244.96 

247.94 

94.13 

14  2 

45 

4764.3 

29.89 

236.16 

110.00 

6 

57  14 

1214.25 

-5.17 

334.53 

235.93 

123.84 

7 17 

28 

614.3 

-.69 

328.31 

110.00 

14 

12  41 

5053.55 

34.18 

221.56 

248.15 

90.40 

15  36 

54 

4453.6 

33.86 

212.33 

DIFFERENTIAL  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

0R6IT  DETERMINATION  ACCURACY 

TOE-1 .0062 

TRA 

-.7115 

TC3-1 .0761 

BAU  .5941 

SGT 

1786. 5 SGR 

1490.7  SG3  289.6 

ST 

1137.6 

SR 

712.6 

SS  940.7 

ROE  .6430 

RRA 

.1912 

RC3  1 .2421 

FAU  .07642 

RRT 

-.9095  RRF 

-.9787  RTF 

.9215 

CRT 

-.9915 

CRS 

.9986 

CST  -.9842 

FOE-1 .9569 

FRA 

-.2805 

FC3-2 .4466 

BSP  6994 

SG6  2326.7  R23 

.1740  RI3  - 

.9661 

LSA 

1633.7 

MSA 

134.0 

SSA  12.7 

BOE  1.1941 

BRA 

.7368 

0C3  1.6434 

FSP  -925 

SGI 

2275.3  SG2 

486.6  THA  140.66 

ELI 

1340.2 

EL2 

79.0 

ALF  146.03 

LAUNCH  DATE  FEB  22  1969 


FLIGHT  TIME  112.00 


ARRIVAL  DATE  JUN  14  1969 


HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 

RP  108.94  LAP  -2.52  LOP  304.22 

RC  100.837  GL  -28.21  GP 

PLANE TOCENTRIC  CONIC 


OISTANCE  324.579 

VL  28.075  GAL  -7.48  ATL  95.18  HCA  150.92  SHA  152.02  ECC  .17699  INC  5.1824  VI  30.106 

VP  37.831  GAP  1.61  ATP  85.47  TAL  219.84  TAP  10.76  RCA  108.65  APO  155.39  V2  34.785 

56.65  7AL  139.39  TAP  101.12  ETS  20.00  TA£  119.78  £T£  119.72  TAC  87.84  ETC  159.67  ClP-110. 54 


C3  28.300 

VHL 

5.320 

OLA  -24.26 

RAL  15.29 

RAO  6568. 

.1  VEL  12.234 

PTH  2.20 

VHP  5, 

.369 

OPA 

51  .80 

RAP 

340.05 

ECC 

1 .4657 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

2 33 

1417.43 

4.42 

355.29 

243.82 

118.00 

6 26 

10 

817.4 

8. 13 

348.57 

90.00 

10 

27  37 

5825.05 

26.34 

278.36 

251.76 

100.79 

12  4 

42 

5225.0 

27.56 

269.91 

100.00 

7 

3 24 

1220.99 

2.42 

339,75 

242.71 

119.80 

7 23 

45 

621.0 

6.37 

333.19 

100.00 

12 

9 27 

5496.72 

28.59 

254.65 

252.20 

99.12 

13  41 

4 

4896.7 

29.55 

245.98 

110.00 

7 

31  31 

1132.79 

-2.06 

330.27 

239.91 

124.13 

7 50 

24 

532.8 

2.43 

324.06 

1 10.00 

13 

57  49 

5157.68 

33.83 

229.67 

252.97 

95.19 

15  23 

47 

4557.7 

34.18 

220.44 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2216 

TRA 

.-.6954 

TC3-1 ,1554 

BAU  .6233 

SGT 

1979.2  SGR  1488.5  SG3  261.5 

ST 

1339.1 

SR 

798.9 

SS 

966.3 

ROE  .7399 

RRA 

.1183 

RC3  1.1744 

FAU  .06732 

RRT 

-.9162  RRF  - 

.9811  RTF  , 

.9306 

CRT 

-.9910 

CRS 

.9995 

CST 

-.9872 

FOE-1 .9323 

FRA 

-.1479 

FC3-2 .0596 

BSP  7521 

SOB  2476.5  R23 

.1820  R13 

.9673 

LSA 

1829.2 

MSA 

137.3 

SSA 

10.5 

BOE  1 .4282 

BRA 

.7054 

BC3  1.6475 

FSP  -840 

SGI 

2428.3  SG2  486.1  THA  143.75 

ELI 

1556.6 

EL2 

91  .8 

ALF 

149.29 

LAUNCH  DATE  FEB  22  1969 


FLIGHT  TIME  114.00 


ARRIVAL  DATE  JUN  16  1969 


HELIOCENTRIC  CONIC 

RL  148.00  LAL  .00  LOL  153.20  VL  28.044  GAL 
RP  108.95  LAP  -2.64  LOP  307.38  VP  37.807  GAP 


DISTANCE  330.720 

-7.33  ATL  96.04  HCA  154.05  SMA  131.79  ECC  .17654  INC  6.0387  VJ  30.106 

1.94  ATP  84.57  TAL  218.97  TAP  13.02  RCA  108.52  APO  155.06  V2  34.784 


RC  103.240  GL  -32.14  GP  59.29  TAL  136.14  ZAP  102.64  ETS  24.83  TAE  116.42  ETE  122.90  TAC  86.02  ETC  16J  .22  CLP-115.38 
PLANE TOCENTRIC  CONIC 

C3  30.256  VHL  5.501  OlA  -27.37  RAL  18.18  RAO  6568.2  VEL  12.314  PTH  2.22  VHP  5.790  OPA  53.14  RAP  336.04  ECC  1.4979 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 22  16 

1203.75 

11.08 

343.12 

250.74 

116.23 

7 42  20 

603.7 

14,52 

336.13 

90.00 

9 30  57 

784 . 1 5 

22.09 

317.29 

255.42 

108.17 

9 44  1 

184.1 

24.37 

309.37 

1 00.00 

8 5 6 

1065.36 

7.63 

331.13 

248.91 

118.99 

8 22  51 

465.4 

11  .44 

324.42 

100.00 

11  30  48 

5685.81 

25.82 

268.01 

256.66 

105.62 

13  5 34 

5085.8 

27.71 

259.72 

110.00 

8 15  15 

1033.48 

1.73 

325 .09 

245.28 

124.14 

8 32  28 

433.5 

6.20 

318.85 

110.00 

13  37  8 

5290.45 

32.55 

239.81 

258.49 

101.06 

15  5 19 

4690.4 

33.73 

230.78 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.4888  TRA  -.6518  TC3-1.1907  BAU  .6474 
ROE  .8423  RRA  .0285  RC3  1 .0697  FAU  .05776 
FOE-1.8899  FRA  -.0180  FC3-1 .6527  BSP  7982 
BOE  1.7105  BRA  .6525  8C3  1 .6006  FSP  -741 

LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 

RL  148.00  LAL  .00  LOL  153.20  VL  28.011 

RP  108.95  LAP  -2,75  LOP  310.54  VP  37.782 

RC  105.643  GL  -36.58  GP  62.25  TAL  132.33 

PLAISt TOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2169,2  SCR  1468.2  SG3  231.5 
RRT  -.9192  RRF  -.9829  RTF  .9377 
SG6  2619.3  R23  .1896  RJ3  -.9684 

SGI  2573.6  SG2  487.2  THA  146.76 

FLIGHT  TIME  116.00 

OISTANCE  336.832 

-7,18  ATL  97.11  HCA  157. IB  SMA  1 
2.26  ATP  83.44  TAL  218.04  TAP 


ORBIT  DETERMINATION  ACCURACY 


GAL 
GAP 

TAP  103.59  ETS  30.02  TAE  112.82  ET£  J26.07  TAC 


C3  33.337 

VHL 

5, 

.774 

OLA  -30.81 

RAL  21.65 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

77.33 

6 

59 

11 

1343.98 

17.74 

102.67 

10 

21 

41 

692.70 

17.75 

77.33 

6 

59 

11 

1343.98 

17.74 

102.67 

10 

21 

41 

692.70 

17.75 

110.00 

9 

15 

57 

898.91 

6.84 

110.00 

13 

4 

6 

5473.81 

29.37 

RAO  6568.3 
INJ  LONG 
356.76 
308.73 
356.76 
308.73 
3 18.02 
253.14 


VEL  12.438  PTH  2.25  VHP  6.341 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


259.19 

259.19 

259.19 

259.19 

252.87 

264.29 


115.61 

115.60 

115.61 
115.60 
123.57 
108.33 


7 21  35 
10  33  14 
7 21  35 
10  33  14 
9 30  56 
14  35  20 


ST 

1568.1 

SR 

878.1 

SS 

985.3 

CRT 

-.9907 

CRS 

.9999 

CST 

-.9897 

LSA 

2044.7 

MSA 

141  .5 

SSA 

8.5 

ELI 

1794.2 

EL2 

104.2 

ALF 

150.87 

ARRIVAL 

. DATE 

JUN 

18  1969 

ECC 

.17615 

INC 

7.1121 

VI 

30.106 

RCA 

108.37 

APO 

154.72 

V2 

34.783 

7AC 

84.18 

ETC 

163.00 

CLP 

-120.30 

OPA 

54.65 

RAP 

331.48 

ECC 

1 .5486 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

744.0 

21.04 

349.45 

92.7 

21.05 

301  .42 

744.0 

21.04 

349.45 

92.7 

21 .05 

301  .42 

298.9 

11.21 

311 .65 

DIFFERENTIAL  CORRECTIONS 
TDE-1.8330  TRA  -.5736  TC3-1.1732  BAU  .6672 

ROE  .9516  RRA  - .0772  RC3  .9297  FAU  .04827 

FDE-1.8379  FRA  .0984  FC3-1 .2535  BSP  8491 

BOE  2.0653  BRA  .5788  BC3  1.4969  FSP  -646 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2362.9  SGR  1432.6  SG3  201.4 
RRT  -.9197  RRF  -.9841  RTF  .9446 
SG6  2763.3  R23  .1938  R13  -.9700 

SGI  2719.7  SG2  488.8  THA  149.78 


4873.8  31.59  244.63 

ORBIT  DETERMINATION  ACCURACY 
ST  1830,3  SR  945.2  SS  999.7 

CRT  -.9905  CRS  .9999  CST  -.9919 

LSA  2285.1  M SA  1 45.4  SSA  6.7 

ELI  2056.7  EL2  115.4  ALF  152.81 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  cate  FEB  22  1969 

flight  time  n 8.00 

ARRIVAL 

CATE 

JUN  20  1969 

HELIOCENTRIC 
RL  140.00 

: CONIC 
LAL  .00 

LOL  153.20 

vl  27.975 

DISTANCE  342.914 

GAL  -7.02  A7l  98.51  HCA  160.30 

SMA  131 .28 

ECC  47579 

INC 

0.5055 

Vl  30.106 

RP  108:95 

LAP  -2.86 

LOP  313.70 

VP  37.755 

GAP  2.57 

A7P  82; 99 

TAl  217.03 

TAP  17.33 

RCA  106.21 

APO 

154.36 

V2  34.703 

RC  100.045 

GL  -41.55 

GP  65.61 

7Al  127.92 

7AP  103.91 

ETS  35.82 

7AE  108.91 

ETE  129.54 

7 AC  82.22 

ETC 

165.31 

ClP-125.60 

planetocentric  conic 

C3  38.331  VHL  6 4 91 

OLA  -34.55 

RAL  25.86 

RAO  6568.5 

VEL  12.637 

PTH  2.29 

VHP  7.083 

OPA  56.26 

RAP 

326.02 

ECC  1 .6308 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.32 

6 23  34 

1542.08 

18.54 

12.38 

266 . 70 

119.69 

6 49  16 

942  4 

22.35 

5.20 

110.68 

11  30  50 

505345 

10.56 

277.31 

266,71 

119.68 

13  8 31 

52534 

22.36 

270.22 

69.32 

6 23  34 

1542.08 

10.54 

12.38 

266.70 

119.69 

6 49  16 

942  4 

22.35 

5.20 

110.68 

11  30  56 

585345 

10.56 

277.31 

266.71 

119.68 

13  8 31 

52534 

22.36 

270.22 

69.32 

6 23  34 

1542.08 

10.54 

12.38 

266.70 

119.69 

6 49  16 

942.1 

22.35 

5 .20 

110.68 

11  30  58 

5853  4 5 

18.56 

277.31 

266.71 

119.68 

13  8 31 

5253  4 

22.36 

270.22 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2. 2887  TRA  -.4401  TC3-1 .0885  0AO  .6770  SOT  2556.8  SGR  1364.2  SG3  17J.1  ST  2123.6  SR  976.5  SS  1004.6 

ROE  1 .0520  RRA  -.2065  RC3  .7466  FAU  .03881  RRT  -.9158  RRF  -.9834  RTF  .9518  CRT  -.9900  CRS  .9995  CST  -.9937 

TOE- 1.7720  FRA  .2052  FC3  -.6764  BSP  8941  SC8  2899.7  R23  .1946  R13  -.9723  LSA  2539.7  MSA  149.0  SSA  5.2 

60E  2.5189  BRA  .4662  BC3  1.3211  FSP  -546  SCI  2857.9  SG2  490.5  THA  153.12  ELI  2334.0  EL2  125.4  AlF  155.45 

LAUNCH  DATE  FES  22  1 969  FLIGHT  UfC  120.00  ARRIVAL  CATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  346.960 

RL  148.00  LAL  .00  L<X  153.20  VL  27.937  GAL  -6.85  A7L  100.40  HCA  163.41  SNA  131.01  ECC  .17546  INC10.3981  VI  30.106 

RP  108.94  LAP  -2.95  LOP  316.87  VP  37.728  GAP  2.86  A7P  80.03  TAL  215.96  TAP  19.37  RCA  106.02  APO  154.00  V2  34,784 

RC  110.446  GL  -47.01  GP  69.46  7Al  122.90  ZAP  103.56  ETS  42.75  7AE  104.57  ETE  133.94  7AC  60.01  ETC  166.73  ClP-131.93 

planetocentric  CONIC 

C3  46.836  VHL  6.844  OLA  -38.46  RAL  31,06  RAO  6568.6  VEL  12.969  PTH  2,36  VHP  8.124  DP  A 57.84  RAP  319.19  ECC  1.7708 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
62.78  6 9 11  1696.61  18.50  24.78  276.14  124.36  6 37  28  1096.6  22.88  16.03 

117.22  12  26  48  5799.61  18.52  272.99  276.15  124.35  14  3 28  5199.6  22.89  266.24 

62.76  6 9 11  1696.61  18.50  24.78  276.14  124.36  6 37  28  1096.6  22.88  18.0 3 

117.22  12  26  48  5799.61  18.52  272.99  27645  124.35  14  3 28  5199.6  22.89  266.24 

62.78  6 9 11  1696,63  18.50  24.70  276  44  124.36  6 37  28  1096.6  22.88  18.03 

117.22  12  26  48  5799.61  10.52  272-99  27645  124.35  14  3 28  5199.6  22.89  266.24 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE-2.9210  TRA  -.2196  TC3  -.9320  BAU  .6727  SGT  2760.7  SCR  12404  SG3  141.8  ST  2447,4  SR  932.6  SS  1001.6 

ROE  14051  RRA  -.3583  RC3  .5344  FAU  .02977  RRT  -.9047  RRF  -.9775  RTF  .9610  CRT  -.9884  CRS  .9984  CST  -.9954 

FOE-1 .7003  FRA  .29 79  FC3  -.5502  BSP  9411  SG6  3033.8  R23  4877  R13  -.9760  LSA  2800.0  MSA  150.7  SSA  4.0 

BOE  34238  BRA  .4202  BC3  1.0743  FSP  -452  SCI  2994,2  SG2  488.6  THA  157.30  ELI  2615.7  EL2  132.6  AlF  159.31 


LAUNCH  DATE  FEB  22  1969 


flight  time  122.00 


ARRIVAL  DATE  JUN  ?a  1969 


HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 
RP  108.94  LAP  -3.04  LOP  320.03 
RC  112.844  GL  -52.79  GP  73.82 
planetocentric  conic 
C3  62.461  VHL  7.903  CLA  -42.28 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
5749  6 9 34  1838.74 

122.81  13  17  48  5799.59 

57.19  6 9 34  1838.74 

122.81  13  17  48  5799.59 

57.19  6 9 34  1838.74 

122.81  13  17  48  5799.59 

DIFFERENTIAL  CORRECTIONS 
TOE-3 .8397  TRA  4657  TC3  -.7032 
ROE  .9580  RRA  -.5187  RC5  .2993 
FOE-1 .6282” FRA  .3843  FC3  -.2932 
BOE  3.9574  BRA  .5446  6C3  .7642 

LAUNCH  OATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 
RP  108.93  LAP  -342  LOP  323.20 
RC  115.239  GL  -58.39  GP  78.46 
planetocentric  conic 
C3  94.709  VHL  9-732  OLA  -45.35 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

52.97  6 24  16  1979.06 

127.03  14  549  5851.38 

52.97  6 24  16  1979.06 

127.03  14  5 49  5051 .38 

52.97  6 24  16  1979.06 

127.03  14  549  5851.38 

DIFFERENTIAL  CORRECTIONS 
TOE-54671  TRA  .8881  TC3  -.4170 
ROE  .0002  RRA  -.5409  RC3  .0823 
FDE-1 .581 7 FRA  .4777  FC3  -4186 
BOE  54671  BRA  1 .0398  BC3  .4251 


VL  27.897 
VP  37 . 700 
7Al  117.28 

RAL  37.50 
INJ  LAT 

17.05 

17.06 

17.05 

17.06 

17.05 

17.06 

BAU  .6382 
FAU  .021 15 
BSP  9821 
FSP  -361 


DISTANCE  354.962 

GAL  -6.66  A7L  10343  MCA  166.49  SMA  130.72 

GAP  343  At?  77.22  TAl  214.81  TAP  21.30 

7AP  102.52  ETS  5244  7A£  99.60  ETE  140.71 

RAO  6569.2  VEL  13.558  PTH  2.48  VHP  9.672 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
35.73  287,78  129.30  6 40  12 

271.84  287.79  129.29  14  54  28 

35.73  287.78  129.30  6 40  12 

271.84  287.79  129.29  14  54  28 

35.73  287.78  129.30  6 40  12 

271.84  287.79  129.29  14  54  28 


VL  27.056 
VP  37.672 
7AL  11149 

RAL  45.36 
INJ  LAT 

13.60 

13.61 

13.60 

13.61 

13.60 

13.61 

BAU  .5382 
FAU  .01297 
BSP  10207 
FSP  -283 


MID-COURSE  EXECUTION  ACCURACY 
SGT  3001.7  SGR  9824  SG3  114.3 
RRT  -.0621  RRF  -.9471  RTF  .9726 
SG6  3158.3  R23  4710  R13  -.9812 

SGI  3121.9  SG2  478.4  THA  163.86 

flight  time  124.00 

01  STANCE  360.897 

GAL  -6.46  ATI  107.42  HCA  169.53  SMA  130.43 

GAP  3.38  A7P  72.85  TAL  213.58  TAP  2341 

2AP  100.76  ETS  68.02  7AE  93.64  ETE  154.01 

RAO  6569.0  VEL  14.699  PTH  2.66  VHP  12471 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ECC  47515  I NCI  3 4 297  VI  30406 
RCA  107,03  APO  153.62  V?  34.706 

7AC  77.35  ETC  174.73  ClP-141.06 

OPA  59.05  RAP  310.4J  ECC  2. 0279 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1230.7  22.00  29.48 

5199.6  22.01  265.50 

1230.7  22.00  29.40 

5199.6  22.01  265.58 

1230.7  22.00  29.48 

5199.6  22.01  265.50 

ORBIT  DETERMINATION  ACCURACY 
ST  2704.3  SR  711 .2  SS  991 .0 

CRT  -.9803  CRS  .9927  CST  -.9970 

LSA  3036  4 MSA  149.6  SSA  3.0 

ELI  2870.4  EL2  136.2  AlF  165.91 

ARRIVAL  DATE  JUN  26  1969 


5.20  301.52  133.69  6 57  15 

3.33  301.54  133.69  154320 

5.20  301.52  133.69  6 57  15 

3.33  301.54  133.69  15  43  20 

5.20  301.52  133.69  65715 

3.33  301.54  133.69  15  43  20 

MIO-COURSC  EXECUTION  ACCURACY 

SGT  3235.3  SGR  480.6  SG3  89.8 
RRT  -.3006  RRF  -.4371  RTF  .9866 
SOB  3270,8  R23  4410  R13  -.9875 

SGI  3238.5  SG2  457.9  THA  177.39 


ECC  4 7480  I NCI  7 .4228  VI  30.106 

RCA  107.63  APO  153.23  V2  34.709 

2AC  73.06  ETC  187.40  CLP-150.89 

OPA  59.27  RAP  29943  ECC  2.5587 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
13794  19.04  39.51 

5251.4  19.05  267.64 

13794  19.04  39.51 

5251.4  19.05  267.64 

13794  19.04  39.5J 

5251.4  39.05  267.64 

ORBIT  DETERMINATION  ACCURACY 
ST  3050.4  SR  136.0  SS  987.4 

CRT  -.0741  CRS  .1207  CST  -.9985 

LSA  3205.8  MSA  145  4 SSA  2.3 

ELI  3050.4  El2  135.6  AlF  179.01 
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EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DATE  FEB  22  1969  FLIGHT  TIME  126.00  ARRIVAL  CATE  JUN  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  366.706 

RL  146.00  LAL  .00  LOL  153.20  VL  27.813  GAL  '6.22  A7L  115.08  HCA  172.46  SNA  130.13  ECC  .17451  INC25.0815  VI  30.106 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.644  GAP  3.60  A7P  65.11  TAL  212.22  TAP  24.68  RCA  107.44  APO  152.81  V2  34.792 

RC  117.630  GL  -62.52  GP  80.92  7AL  104.91  7AP  98.34  ETS  102.03  7AE  85.82  ETE  185.56  7AC  68.68  ETC  218.95  ClP  156.77 

planetocentric  CONIC 


C3  174.551 

VHL  13.212 

CLA  -46.39 

RAL  54.31 

RAD  6570.9 

VEL  17.201 

PTH  2.94 

VHP  16.711 

DPA  57.15 

RAP  285.28 

ECC  3.8727 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A5C 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51  .58 

6 54  50 

2110.30 

8.12 

51  .94 

316.48 

133.84 

7 30  0 

1510.3 

13.81 

46.63 

128.42 

14  46  37 

668.34 

8.14 

299.72 

316.49 

135.83 

14  57  45 

68.3 

13.83 

294 .40 

51  .58 

6 54  50 

2110.30 

8.12 

51  .94 

316.48 

135.84 

7 30  0 

1510.3 

13.81 

46.63 

128.42 

14  46  37 

668.34 

8.14 

299.72 

316.49 

135.83 

14  57  45 

68.3 

13.83 

294  .40 

51.58 

6 54  50 

2110.30 

8.12 

51  .94 

316.48 

135.84 

7 30  0 

1510.3 

13.81 

46.63 

128.42 

14  46  37 

668.34 

8.14 

299.72 

316.49 

135.83 

14  57  45 

68.3 

13.83 

294 .40 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERHINA TION  ACCURACV 

TDE-5.6573  TRA  2.0883  TC3  -.1133  BAU  .2654  SGT  27 98.8  SGR  1845.8  SG3  69.9  ST  2484.9  SR  1823.0  SS  1029.7 

ROE-4.1984  RRA  .4810  RC3  -.0096  FAU  .00398  RRT  .9430  RRF  .9387  RTF  .9989  CRT  .9940  CR5  -.9931  CST-1 .0000 

FOE-1.6215  FRA  .6304  FC3  -.0198  BSP  10405  SG6  3352.6  R23  -.1101  RJ  3 .9928  LSA  3245.0  MSA  167.1  SSA  1.6 

80 E 7.0450  BRA  2.1430  BC3  .1137  FSP  -219  SCI  3312.2  SG2  518.9  THA  32.79  EH  3077.6  EL2  160.8  AlF  36.22 

LAUNCH  DATE  FEB  22  1 969  FLIGHT  TIME  128.00  ARRIVAL  CATE  JUN  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  372.198 

RL  148.00  LAL  .00  LOL  153.20  VL  27.770  GAL  -5.92  A7L  131.56  HCA  175.10  SMA  129.82  ECC  .17330  INC4J.5632  VI  30.106 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.615  GAP  3.72  A7P  48.54  TAL  210.58  TAP  25.68  RCA  107.32  APO  152.31  V2  34.796 

RC  120.015  GL  -61.43  GP  73.45  7AL  98.96  2AP  95.46  ETS  149.60  7AE  73.64  ETE  230.77  7AC  59.34  ETC  265.50  ClP  109.50 

PLANETOCENTRIC  CONIC 

C3  435.412  VHL  20.867  OLA  -42.30  RAL  62.38  RAD  6572.2  VEL  23.595  PTH  3.30  VHP  26.427  CPA  49.52  RAP  270.10  ECC  8.1658 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

TNJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.15 

7 40  4] 

2169.76 

2.24 

51  .63 

329.91 

132.26 

8 24  51 

1569.8 

7.59 

46.00 

122.85 

14  57  12 

841  .85 

2.25 

309.77 

329.92 

132.26 

15  11  13 

24  J .9 

7.61 

304,22 

57.15 

7 48  4J 

2169.76 

2.24 

51  .63 

329.91 

132.26 

8 24  51 

1569.8 

7.59 

46.0H 

122.05 

14  57  12 

841 .85 

2.25 

309.77 

329.92 

132.26 

15  11  13 

24J  .9 

7.61 

304.22 

57.15 

7 48  41 

2169.76 

2.24 

51  .63 

329.91 

132.26 

8 24  51 

1569.0 

7.59 

46.00 

122.85 

14  57  12 

841 .85 

2.25 

309.77 

329.92 

132.26 

15  11  13 

241  .9 

7. 61 

304 .22 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.1458  TRA  2.0552  TC3  -.0112  BAU  .7695  SGT  765.5  SGR  3244.9  SG3  56.4  ST  232.4  SR  2833.0  S$  3222.3 

R0-10.1766  RRA  4.1889  RC3  .1317  FAU- .01222  RRT  .5124  RffF  .9934  RTF  .6073  CRT  .3321  CRS  -.9989  CST  -.3761 

FOE-1.9057  FRA  1.0136  FC3  .0243  BSP  10432  5GB  3333.9  R23  -.0895  R13  .9960  LSA  3086.0  MSA  224.8  SSA  .4 

80EJ0.1777  0RA  4.6660  BC3  .1322  FSP  -280  SG)  3269 . 5 SG2  652.4  THA  82.82  Ell  2834.]  El2  219.1  ALF  88.43 


LAUNCH  DATE  FEB  22  1969  FLIGHT  TIME  130.00  ARRIVAL  CATE  JUL  2 1969 

HELIOCENTRIC  CON  I C DISTANCE  376.543 

RL  148.00  LAL  .00  LOL  153.20  VL  27.7 25  CAL  '5.37  A7L  171.36  HCA  176.66  SMA  129.50  ECC  .17028  INC81.3593  V]  30.106 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.586  GAP  3.52  A7P  8.65  TAl  208.00  TAP  24.66  RCA  107.45  APO  153.55  V2  34 .800 

RC  122.394  GL  -46.25  GP  51.30  7Al  94.53  7AP  92.88  ETS  170.98  7AE  50.74  ETE  248.22  7AC  39.83  ETC  292.57  CLP  94.62 

planetocentric  conic 


C31427.340 

VHL  37.700 

CLA  -25.65 

RAL  65.05 

RAC  6573.2 

VEL  39.353 

PTH  3.55 

VHP 

47.610 

CPA  29.09 

RAP  257.05 

ECC24 .4904 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

J TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

9 46  0 

1929.2 4 

- 31 . 78 

24.17 

330.05 

115.94 

JO 

10  9 

1329.2 

-0.20 

17.32 

90.00 

13  21  11 

1220.28 

10.50 

344 .00 

341 .74 

116.42 

13 

4]  31 

620.3 

14.05 

337.11 

100.00 

10  41  55 

3740.60 

-14.90 

9.33 

329.28 

116.22 

3 3 

11  3 

1I4H.7 

-11.26 

2.44 

100.00 

1 5 7 56 

076.00 

13.69 

320 . 34 

343.33 

136.84 

3 5 

22  32 

276.1 

17.10 

313.29 

110.00 

11  3 39 

3600.47 

-21 .61 

.62 

325.73 

137.15 

11 

31  40 

1080.5 

-17.00 

353.57 

11 0.00 

17  2 41 

5005.00 

20.35 

274 .60 

346.95 

118.08 

18 

39  27 

5205.1 

23.94 

267.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  CE TERMI NA T ION  ACCURACV 

TDE  5.0145  TRA  .3622  TC3  -.0736  BAU  3.8767  SGT  944.1  SGR  2712.6  SG3  50.4  ST  760.9  SR  1 778.4  SS  1 544.3 

RD-I1.3 218  RRA  9.1369  RC3  .1894  FAU- . 06501  RRT  -.7040  RRF  .9993  RTF  -.7600  CRT  -.9593  CRS  -.9998  CST  .9534 

FOC-2.3763  FRA  2.0722  FC3  .0394  BSP  8588  SG8  2872.2  R23  -.0946  R1 3 .9955  LSA  2466.0  MSA  212.6  SSA  .7 

0OE12.3826  BRA  9.1441  BC3  .2032  FSP  -158  SGI  2816.2  SG2  564.5  THA  105.92  ELI  1924.1  EL2  198.6  AlF  112.57 

LAUNCH  DATE  FEB  22  1 969  FLIGHT  TIME  132.00  ARRIVAL  CATE  JUL  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  387. J 7? 

RL  148.00  LAL  .00  LOL  153.20  VL  27.679  GAL  -6.10  A7L  38.60  HCA  184.27  SMA  129.18  ECC  .17969  INC51 .4024  VI  30.106 

RP  108.88  LAP  -3.34  LOP  335.87  VP  37.557  GAP  5.06  A7P  J41.32  TAL  210.18  TAP  34.46  RCA  105.97  APO  152.39  V2  34 .805 

RC  124.766  GL  58.16  GP  -68.12  7AL  97.56  7AP  96.28  ETS  186.77  7A£  72.21  ETE  108.42  7AC  82.37  ETC  78.47  ClP  107.07 

PLANETOCENTRIC  CONIC 


C3  641 .031 

VHL 

25.319 

OLA 

69.59 

RAL  4.27 

RAO  6572.6  VEL  27.610 

PTH  3.41 

VHP 

31  . 

.198 

DPA  -03.81 

RAP 

1 56.90 

ECC1 1 .5497 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

TIME 

PO  CST  TIM 

TNJ 

2 LAT 

INJ 

2 LONG 

23.33 

14 

16  18 

5055.52 

-1.19 

246.33 

273.04 

20.41 

15 

40 

34 

4455.5 

-0.60 

243.93 

156.67 

0 

45  55 

3304.87 

-1.10 

96.77 

273. 8J 

20.41 

1 

41 

0 

2704.9 

'0.60 

94 .30 

23.33 

14 

16  18 

5055.52 

-1 .19 

246.33 

273.84 

20.41 

15 

40 

34 

4455.5 

0.60 

243.93 

156.67 

0 

45  55 

3304.87 

-1.18 

96.77 

273.81 

20.4] 

1 

41 

0 

2704.9 

-0.6H 

94  . 30 

23.33 

14 

16  18 

5055 

.52 

-1.19 

246.33 

273.84 

20.41 

15 

40 

34 

4455.5 

-0.60 

243 .93 

156.67 

0 

45  55 

3304  .87 

-1 .18 

96.77 

273.81 

20.41 

1 

41 

0 

2704.9 

0.60 

94 . 30 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.4023 

TRA 

1.3133 

TC3  - 

.0639 

BAU  1 .6354 

SGT 

918.2  SGR  3342.9  SG3 

55.1 

ST  270.2 

SR 

2707.4 

SS 

1431  . 1 

RC-11 .71 73 

RRA 

2.8052 

RC3  - 

.1798 

FAU-. 02220 

RRT 

.6958  RRF  - 

.9989  RTF  - 

.6669 

CRT  .5700 

CRS 

.9999 

CST 

.5507 

FDE  2.3041 

FRA 

-.5137 

FC3 

.0300 

BSP  10924 

SGB 

3466.7  R23  - 

.0769  Ri 3 - 

.9967 

LSA  3066.4 

MSA 

229.4 

SSA 

1 . 3 

0OE11 .7272 

BRA 

3.0974 

BC3 

.1908 

FSP  -182 

SGI 

3405.7  SG2 

647.3  THA 

78.77 

ELI  2712.1 

EL2 

220.2 

AlF 

86.62 

1871 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


launch  cate:  ree  ?z  J969 


flight  time  134.00 


ARRIVAL  CATe  JUL  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  392.434 

RL  I4tf.00  IAL  .00  LOL  153.20  VI  27.632  GAL  -5.74  Alt  59.96  HCA  106.74  SMA  128.06  ECC  .17042  INC30.0379  VI  30.106 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.528  GAP  5.11  A/P  119.07  tAL  208,33  TAP  35.07  RCA  105.87  aPO  151.85  V2  34. 011 

RC  127.128  GL  62.89  GP  -77.34  7Ai  101.75  7AP  100.58  ETS  223.81  7AE  86.91  ETC  144.74  7AC  94.40  ETC  116.77  ClP  146.86 

planetocentric  conic 

C3  239.036  VHL  15.461  CLA  67.66  RAL  344.03  RAC  6571.4  VEL  18.983  PTH  3,08  VHP  18.825  CPA  -75.43  RAP  73-34  ECC  4.9339 


LNCH  A7MTH 

LNCH  TIME 

L" I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

25.59 

13 

0 30 

4950.11 

-7.39 

242.92 

250.99 

22.54 

14 

23  0 

4350.1 

-14.77 

240. 18 

154.41 

23 

16  21 

3232.67 

-7.39 

95.70 

250.97 

22.54 

24 

9 54 

2612.7 

-14.76 

93.03 

25.59 

13 

0 30 

4950.11 

-7.39 

242.92 

250.99 

22.54 

14 

23  0 

4350.1 

-14.77 

240. 18 

154.4J 

23 

16  21 

3212.67 

-7.39 

95.70 

250.97 

22.54 

24 

9 54 

2612.7 

-14.76 

93.03 

25.59 

13 

0 30 

4950.11 

-7.39 

242.92 

250.99 

22.54 

14 

23  0 

4350.1 

-14.77 

240. 10 

154  ,4J 

23 

16  21 

3212.67 

-7.39 

95.70 

250797 

22.54 

24 

9 54 

2612.7 

-14.76 

93.03 

DIFFERENTIAL  corrections 


MIC'COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE  3.4598 

TRA-1 .0627 

TC3 

-.0216 

BAU 

.1351 

SGT 

1649.6 

SGR 

3369.5 

SG3 

60.2 

ST 

1319.3 

SR 

1709.3 

SS 

022.3 

ROE - 3 . 9000 

RRA  3.1205 

RC3 

-.0363 

FAU 

.00320 

RRT 

-.8989 

RRF 

-.9706  RTF 

.9675 

CRT 

-.9475 

CRS 

.9844 

CST 

- .9890 

FOE  1 .2637 

FRA  -.6513 

FC3 

-.0116 

BSP 

11680 

SGB 

3751.7 

R23 

-.1203 

R13 

-.9917 

LSA 

2285.2 

MSA 

340.0 

SSA 

1 .7 

BCE  5.2134 

BRA  3.2964 

CC3 

.0423 

FSP 

-221 

SGI 

3693.2 

SG2 

659.6 

THA 

114.59 

Eli 

2132.6 

El2 

338  .0 

AlF 

127.27 

LAUNCH  CATE  FEB  22  1969 


flight  time  ne.oc 


ARRIVAL  cate  JUL  8 1969 


HELIOCENTRIC  CONIC 

RL  14 8.00  LAL  .00  LOL  153.20  VL  27.585 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37,499 

RC  129.481  GL  61.17  GP  -74.46  7AL  105.74 

planetocentric  conk 


OJSTANCE  398.116 

GAL  -5.45  A7L  69.31  HCA  109.62  SMA  120.53  ECC  .17017  INC20.6907  VI  30.106 

GAP  5.28  A7P  110.42  TAL  206.75  TAP  36.37  RCA  105.63  APO  151.43  V2  34.818 

7AP  105.50  ETS  273.71  7A£  95.83  ETE  193.75  7AC  101.19  ETC  166.93  ClP-176.29 


C3  122.649 

VHL  1 1 

.075 

OtA  63.72  RAL  342.33 

RAO  6570.3 

VEL  15.620 

PTH  2.70 

VHP  13.367 

DPA  -66.56 

RAP  59.16 

ECC  3 .0185 

LNCH  A7MTH 

LNCH  1 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

30.20 

13  4 

13 

4021 .73 

-14.00 

236.01 

245.27 

27,15 

14  24  35 

4221 .7 

-21 .08 

233.32 

149.80 

22  59 

3 

3116.20 

-13.99 

94.00 

245.25 

27.15 

23  50  59 

2516.2 

-23 .07 

91  .32 

30.20 

13  4 

13 

4021.73 

-14.00 

236.01 

245.27 

27.15 

14  24  35 

4221 .7 

-21 .08 

233.32 

149.80 

22  59 

3 

3116.20 

-13.99 

94.00 

245.25 

27.15 

23  50  59 

2516.2 

-21 .07 

93  .32 

30.20 

13  4 

13 

4821 .73 

-14.00 

236.01 

245.27 

27.15 

14  24  35 

4221 .7 

-21 .00 

233.32 

149.80 

22  59 

3 

3116.20 

-13.99 

94.80 

245.25 

27.15 

23  50  59 

2516.2 

-21 .07 

91  .32 

differential  corrections 
TOE  3.3536  TRA-2. 8030  TC3  -.26J0  BAU  .4299 

ROE  -.0319  RRA  .9008  RC3  .0246  FAU  .01531 

POE  1.0738  FRA  -.6910  FC3  -.1081  BSP  12239 

80E  3.3537  BRA  2.9442  0C3  .2622  FSP  '285 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  3751.1  SGR  1054.0  SG3  87.2 
RRT 
SOB 
SGI 


-.0070  RRF  -.8200  RTF  .9900 
3896.4  R23  -.1565  R13  -.9856 
3867,7  SG2  472.0  THA  165.79 


ORBIT  DETERMINATION  ACCURACY 
ST  1994.0  SR  316.2  SS  700.0 

CRT  -.5375  CRS  .4470  CST  -.9946 

LSA  2110.8  MSA  276.4  SSA  2.1 

ELI  200T.3  EL2  265.6  AlF  175.04 


LAUNCH  CATE  FEB  22  1969 


flight  time  130.00 


ARRIVAL  CATE  JUL  10  1969 


VL  27.537 
VP  37.471 
7al  109.11 


GAL 

GAP 


DISTANCE. 403. 924 

-5.18  A?L  74.31  HCA  192.64  SMA  128.20  ECC  .17830  INC15.6942  vj 
5.48  A7P  105.33  TAl  205.24  TAP  37.00  RCA  105.35  APO  151.06  V2 


30-106 
34 .825 


heliocentric  CONIC 
RL  148.00  LAl  .00  LOL  153.20 

RP  1O0.B2  LAP  -3.39  LOP  345.38 

RC  131.823  GL  57.73  GP  -68.40 

PLANETOCENTRIC  CONIC 

C3  76.970  VHL  0.774  CLA  60.09  RAL  345.32  RAC  6569.5  VEL  14.003  PTH  2.5?  VHP  10.566  CPA  -59.16  RAP  52-28  ECC  2.2669 


7AP  110.58  ETS  291.56  7AE  102.38  ETE  210.16  7AC  105.89  ETC  104.46  ClP-162.69 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

TNJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  z LONG 

34 .50 

13  26  37 

4703.22 

-19.36 

230.09 

243.67 

31 .91 

14  45 

0 

4103.2 

-26.09 

225 .81 

145,50 

23  0 29 

3034.08 

-19.35 

93.10 

243.65 

31.90 

23  51 

3 

2434 .1 

-26.08 

88.91 

34.50 

13  26  37 

4703.22 

-19.36 

230.09 

243.67 

31 .91 

14  45 

0 

4J03.2 

-26.09 

225 .81 

145.50 

23  0 29 

3034.08 

-19.35 

93.16 

243.65 

31.90 

23  51 

3 

2434.1 

-26.08 

08.91 

34.50 

13  26  37 

4703.22 

-19.36 

230.09 

243.67 

31 .91 

14  45 

0 

4103.2 

-26.09 

225 .81 

U5.50 

23  0 29 

3034.08 

-19-35 

93.18 

243,65 

31.90 

23  51 

3 

2434.1 

-26.08 

00.91 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  2.5845  TRA-2. 621 7 TC3  -.6113  BAU  .6338  SCT  3973.4  SGR  472.7  SG3  109.4  ST  1977.5  SR  452.1  SS  695.0 

RCE  .6920  RRA  .0328  RC3  -.0750  FAU  .02440  RRT  .4029  RRF  .5735  RTF  .9760  CRT  .8384  CRS  -.9190  CST  -.9854 

FOE  1.0839  FRA  -.7125  FC3  -.2744  BSP  12568  SGB  4001  .4  R23  .1915  R13  .9778  LSA  2128.4  MSA  260-6  SSA  2.7 

BCE  2.6756  BRA  2.6219  8C3  .6159  FSP  -360  SGi  3970.0  5G?  4JZ.  I THA  2-70  ElI  2014,1  El2  242.0  AlF  11.01 


LAUNCH  CATE  FEB  22  1969 


flight  time  iao.oo 


ARRIVAL  CATE  JUL  12  1969 


HELIOCENTRIC  CONIC 
RL  140.00  LAL 
RP  108.79  LAP 
RC  134.153  OL  53.98  GP 
planetocentric  conic 

C3  54.680  VHL  7. 3l 
LNCH  A7MTH 

38.35 
14!  .65 

38.35 
141 .65 

38.35 
141 .65 


TOE  2.1926  TRA'2.3650  TC3-J  .0007 
RCE  .7515  RRA  -.1650  RC3  -.1851 
FOE  1.1214  FRA  -.7145  FC3  -.5111 
BOE  2.3170  BRA  2.3708  BC3  1.0177 


OISTANCE  409.779 


LOL 

153.20 

VL 

27.409 

GAL 

-4.91 

A7L  77 . 39  HCA 

195.72 

SMA 

127.88 

ECC 

.1 7864 

I NCI  2.61 33 

VI 

30. 106 

LOP 

340.56 

VP 

37.443 

GAP 

5.70 

A/P  102.16 

TAL 

203.74 

TAP 

39.46 

RCA 

105.03 

APO 

J 50 . 72 

V2 

34  .033 

OP 

-62.25 

7AL 

11 1.76 

ZAP 

115.54 

ETS  298.05 

7AE 

107.59 

ETE 

214.68 

ZAC 

109.67 

ETC 

190. 18 

CLP' 

-157.85 

OLA 

56.89 

ral 

349.32 

RAO 

6569.0 

VEL  13.260 

PTH 

2.42 

VHP 

8.956 

CPA 

-52.58 

RAP 

48.10 

ECC 

I .8999 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

13  52  36 

4601 .92 

-23.21 

223.42 

243.10 

36.46 

15  9 18 

4001 .9 

-29.55 

218.39 

23  6 26 

2971 .38 

-23.20 

91.38 

243.00 

36.46 

23  55  57 

2371  .4 

-29.54 

86.35 

13  52  36 

4601 .92 

-23.21 

223.42 

243.10 

36.46 

15  9 18 

4001  .9 

-29.55 

218.39 

23  6 26 

2971 .38 

-23.20 

91 .38 

243,08 

36.46 

23  55  57 

2371  .4 

-29.54 

86.35 

13  52  36 

4601  .92 

-23.21 

223.42 

243. 10 

36.46 

15  9 18 

4001.9 

-29.55 

218.39 

23  6 26 

2971 .38 

-23.20 

91  .30 

243,08 

36.46 

23  55  57 

2371  .4 

-29.54 

86.35 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU  .7440 
FAU  .03220 
BSP  12959 
FSP  -442 


SGT  4041  .4  SGR 
RRT  . 7007  RRF 
SGB  4099.1  R23 
SGI  4077.0  SG2 


605.1 

SG3 

132.6 

ST 

1975.2 

SR 

586.6 

SS 

71?. 6 

.9051 

RTF 

.9670 

CRT 

.9154 

CRS 

-.9767 

CST 

- .9804 

.2183 

R13 

.9701 

LSA 

2165.3 

MSA 

253.9 

SSA 

3.5 

417.4 

THA 

7.70 

ELI 

2047,0 

El2 

22  7.7 

ALF 

15.40 

1872 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ■ 


LAUNCH  CATE  FEB  22  1969 


FLIGHT  TIME  142.00 


ARRIVAL  CATE  JUL  14  1969 


heliocentric  CONIC 

Rl  1A8.00  LAl  .00  LOL  153.20  VL  27.441 

RP  108.77  LAP  -3.38  LOP  351.74  VP  37.415 

RC  136.471  GL  50.36  GP  -56.56  /Al  113.7? 

planetocentric  CONK 


DISTANCE  415.65? 

GAL  -4.65  A7l  79.48  MCA  198.83  SMA  127.55  ECC  .17915  lNClO.5238  VI  30.106 
GAP  5.92  A7P  99.97  TAL  202.24  TAP  41 .07  RCA  104.70  APO  150.40  V2  34.841 
7AP  120.26  ETS  301.20  7AE  111.83  ETE  215.45  7AC  112.92  ETC  192.25  ClP-156.13 


C3  42.084 

VHL  6.487 

ClA  54.12 

RAl  353.42 

RAO  6568.6 

VEL  12.785 

PTH  2.33 

VHP 

7.964 

CPA  -46.63 

RAP  45.45 

ECC  1 .6926 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

41  .75 

14  18  26 

4516.70 

-25.82 

217.15 

242.94 

40.63 

15 

33  43 

3916.7 

-31 .76 

211  .45 

138.25 

23  13  19 

2925.70 

-25.81 

89.69 

242.93 

40.63 

24 

2 5 

2325.7 

-31 .75 

84.00 

41.75 

14  18  26 

4516,70 

-25.82 

217.15 

242.94 

40.63 

15 

33  43 

3916.7 

-31 .76 

21 1 .45 

138.25 

23  13  19 

2925.70 

-25.81 

89.69 

242.93 

40.63 

24 

2 5 

2325.7 

-31 .75 

84.00 

41  .75 

14  18  26 

4516.70 

-25.82 

217.15 

242.94 

40.63 

} 5 

33  43 

3916.7 

-31 .76 

211  .45 

138.25 

23  13  39 

2925.70 

-25.81 

89.69 

242.93 

40.63 

24 

2 5 

2325.7 

-31 .75 

84.00 

cifferential  corrections 

TCE  1.9686  T RA-2.J 
ROE  .6956  RRA  -.3 


MID-COURSE  execution  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3- 

1 .4184 

0AU 

.8130 

SGT 

4120.4 

SGR 

771.2 

SG3 

154.3 

ST 

1994.3 

SR 

620.9 

SS 

728.9 

RC3 

-.2763 

PAU 

.03896 

RRT 

.8487  RRP 

.9473 

RTP 

.9592 

CRT 

.9335 

CRS 

-.9880 

CST 

-.9777 

PC3 

- .801 4 

BSP 

13306 

SG0 

4192.0 

R23 

.2371 

Rl  3 

.9630 

LSA 

2198. 4 

MSA 

247.1 

SSA 

4 .4 

BC3 

1 .4451 

PSP 

-520 

SGI 

4172.6 

SG2 

402.8 

THA 

9. 11 

Eli 

2077.8 

EL2 

213.6 

alf 

16.38 

LAUNCH  CATE  FEB  22  19 €9 


PLIGHT  TIME  144.00 


ARRIVAL  CATE  JUL  J6  1969 


HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 

RP  108.74  LAP  -3.36  LOP  354.91 

RC  138.775  GL  47.00  GP 

PLANETOCENTRIC  CONIC 
C3  34.199 

LNCH  A7MTH 
44.7  2 

135.28 
44 .72 

135.28 
44.72 

135.28 

DIFFERENTIAL  CORRECTIONS 


DISTANCE  42J.535 

VL  27.392  OAL  -4.37  A7l  80.99  MCA  201 .96  SMA  127.22  ECC  .17978  INC  9.0093  VI  30.106 

VP  37.388  GAP  6.14  A7P  98.37  TAL  200.72  TAP  42.68  RCA  104.35  APO  150.09  V2  34.850 

-51.43  7AL  115.03  7AP  124.64  ETS  303.12  7AE  115.30  ETE  214.73  7AC  115.84  ETC  192.89  ClP-155.7? 


VHL  5.848 

OLA  51.72 

RAL  357.41 

RAO  6568.3 

VEl  12.473 

PTH  2.26 

VHP 

7.2Z9 

OPA  -41  .19 

RAP  43.81 

ECC  1 .5628 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14  43  12 

4444 .64 

-27.54 

211  .42 

243.12 

44.32 

15 

57  J 7 

3844.6 

-33.11 

205 . 1 8 

23  20  24 

2892.95 

-27.53 

88.24 

243.11 

44.31 

24 

8 37 

2293 .0 

-33.10 

82.00 

14  43  12 

4444 .64 

-27.54 

211  .42 

243.12 

44.32 

15 

57  17 

3844  .6 

-33.11 

205.18 

23  20  24 

2892.95 

-27.53 

88.24 

243.11 

44.31 

24 

8 37 

2293.0 

-33.10 

82.00 

14  43  12 

4444  .64 

-27.54 

211.42 

243.12 

44.32 

15 

57  17 

3844.6 

-33.11 

205.18 

23  20  24 

2892.95 

-27.53 

88.24 

243.11 

44.31 

24 

8 37 

2293.0 

-33.10 

82.00 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

1 .8676 

TRA- J .9380 

TC3-1 .8016 

0AU 

.8366 

SGT 

4145.4 

SGR 

774.9  SG3 

169.4 

ST 

2048.9 

SR 

632.8 

SS 

757.2 

RCE 

.64J0 

RRA  -.1621 

RC3  -.3201 

PAU 

.04253 

RRT 

.8481 

RRT 

.9512  RTP 

.9479 

CRT 

.9414 

CRS 

-.9927 

CST 

-.9751 

FOE 

1 .1843 

FRA  -.6040 

PC3-1 .0765 

BSP 

124  76 

SG0 

4217.2  R23 

.2633  Rl 3 

.9521 

LSA 

2260.6 

MSA 

247.3 

SSA 

5.3 

BOE 

I .9746 

BRA  1 .9448 

8C3  1 .8298 

PSP 

-509 

SGI 

4197.6 

SG2 

405.4  THA 

9.09 

ELI 

2134.6 

El2 

204.8 

ALP 

16.37 

LAUNCH  CATE  FEB  22  1 969 


plight  time  ue.oo 


ARRIVAL  CATE  JUL  18  1969 


OAL 

GAP 


HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 

RP  108.71  LAP  -3.32  LCP  358.09 

RC  141.067  Gl  43.92  GP  -46.85 

planetocentric  conic 

C3  28.885  VHL  ' 5.374  CLA  49.67  RAL  1.27  RAC  6568.2  VEL  12.258  PTH  2.21  VHP  6.915  CPA  -36.29  RAP  42.88  ECC  1.4  754 


VL  27.343 
VP  37.361 
7Al  J 15.78 


DISTANCE  427.409 

-4.09  A7l  82.14  MCA  205.10  SMA  126.90  ECC  .18056  INC  7.8564 
6.37  A7P  97.12  TAl  199.19  TAP  44.29  RCA  103.98  APO  149.81 


VI  30.106 
V2  34.860 


7AP  128.65  ETS  304.49  ?AE  118.13  ETE  213.32  7AC  118.51  ETC  192.87  ClP-155.97 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A/M TH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.33 

15 

6 50 

4382.95 

-28.65 

206.27 

243.64 

47.53 

16  19 

53 

3783.0 

-33.87 

199.59 

1 32.67 

23 

27  32 

2869.75 

-28.64 

87.07 

243.63 

47.52 

24  15 

22 

2269.8 

-33.86 

80.38 

47.33 

15 

6 50 

4382.95 

-28.65 

206.27 

243.64 

47.53 

16  19 

53 

3783.0 

-33.87 

199.59 

132.67 

23 

27  32 

2869.75 

-28.64 

87.07 

243.63 

47.52 

24  15 

22 

2269.8 

-33.86 

80.38 

47.33 

15 

6 50 

4382.95 

-28.65 

206.27 

243,64 

47.53 

16  19 

53 

3783.0 

-33.87 

199.59 

132.67 

23 

27  32 

2869.75 

-28.64 

87.07 

243.63 

47.52 

24  15 

22 

2269.8 

-33.86 

80.38 

inferential  corrections 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1 .7318 

TRA- 

- 1 .8133 

TC3-2.2797 

0AU  .8925 

SGT 

4281  ,7  SGR 

765.2  SG3 

187.1 

ST  2053.5 

SR  604 .5 

SS 

74  7.3 

RCE  .5628 

RRA 

-.1479 

RC3  -.3793 

FAU  .04761 

RRT 

.8630  RRP 

.9543  RTP 

.9452 

CRT  .9458 

CRS  -.9947 

CST 

-.9740 

FOE  1 .1433 

FRA 

-.5602 

FC3-1  .4271 

BSP  13551 

SGB 

4349.6  R23 

.2595  Rl 3 

.9489 

LSA  2254.9 

MSA  236.9 

SSA 

6.5 

BCE  1.8210 

BRA 

J .8193 

0C3  2.3111 

PSP  -613 

SGI 

4333.0  SG2 

379.3  THA 

8.86 

ELI  2332.3 

El2  189.1 

ALP 

15.68 

LAUNCH  CATE  FEB  22  1969 


PLIGHT  TIME  148.00 


ARRIVAL  CATE  JUL  20  1969 


HELIOCENTRIC  CONIC 


DISTANCE  433.283 


RL  148.00 

LAL 

.00 

La  3 53.20 

VL  27.294 

GAL  -3.80 

A/L  83.05 

HCA  208.25 

SMA  126.57 

ECC  .38146 

INC 

6.9450 

VI 

30.106 

RP  108.68 

LAP 

-3 .28 

LCP  1.27 

VP  37.334 

GAP  6.60 

A/P  96.12 

TAL  197.64 

TAP  4* 

i .89 

RCA  103.60 

APO 

149.54 

V2 

34  .870 

RC  143.344 

GL 

41  .10 

GP  -42.81 

7AL  116.01 

ZAP  132.30 

ETS  305.57 

/A£  120.42 

ETE  211 

.63 

/AC  121 .01 

ETC 

192.55 

CLP 

-156.54 

PLANETOCENTRIC  CONIC 

C3  25.091 

VHL 

5.009 

DLA  47.91 

RAL  5.03 

RAO  6568.0 

VEL  12.10? 

PTH  2.17 

VHP  6. 

646 

DPA  -31 .85 

RAP 

42.49 

ECC 

1.4129 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

49.59 

15 

29  26 

4329.60 

-29.36 

201.69 

244.50 

50.28 

16  4] 

35 

3729.6 

- 

34  .27 

194  .67 

130.41 

23 

34  59 

2853.17 

-29.35 

86.13 

244.49 

50.27 

24  22 

32 

2253.2 

- 

34  .26 

79 .11 

49.59 

15 

29  26 

4329.60 

-29.36 

201.69 

244.50 

50.28 

16  41 

35 

3729.6 

- 

34  .27 

194 .67 

1 30 . 4 1 

23 

34  59 

2853.17 

-29.35 

86.13 

244.49 

50.27 

24  22 

32 

2253.2 

- 

34.26 

7 9.11 

49.59 

15 

29  26 

4329.60 

-29.36 

201.69 

244.50 

50.28 

16  41 

35 

3729.6 

- 

34.27 

194 .67 

130.4J 

23 

34  59 

2853.17 

-29.35 

86.13 

244.49 

50.27 

24  22 

32 

2253.2 

- 

34  .26 

79.11 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  1.6521 

TRA- 

-1  .6696 

TC3-2.7304 

0AU  .9259 

SGT  4378.4  SGR  736.3  SG3  : 

199.0 

ST  2075.7 

SR 

582.3 

SS 

742. 7 

RCE  .5061 

RRA 

-.1195 

RC3  -.4058 

PAU  .05034 

RRT 

.8646  RRP 

.9487  RTF 

.9403 

CRT  .9493 

CRS 

-.9962 

CST 

- .9727 

FCE  1.1094 

FRA 

-.4778 

PC3-1 .7368 

BSP  1 3897 

SGB  4439.9  R?3 

.2587  Rl 3 

.9435 

LSA  2268.5 

MSA 

230.6 

SSA 

7.6 

BCE  1.7279 

BRA 

1 .6739  8C3  2.7604 

PSP  -656 

SGI  4424.8  SG2  366.0  THA 

8.33 

Eli  2148.6 

El? 

176.9 

AlF 

15.02 

1873 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


LAUNCH  CATE  TEG  22  1969 

HELIOCENTRIC  CONIC 
Rl  U8.PP  LAl  .00  LOL  153.20 

RP  108.65  LAP  -3.23  LOP  A. 46 

RC  145.608  CL  38.52  CP  -39.25 

PLANETOCENTRIC  CONIC 
C3  22.262  VHL  4.7i8  ClA  46.41 
LNCH  TIME  L-I  TIME 
J 5 5 J 12  4282.99 

23  42  52  2841 .30 

15  51  12  4282.99 

23  42  52  2841 .30 

15  51  12  4282.99 

23  42  52  2841 .30 

DIFFERENTIAL  CORRECTIONS 
TCE  1.5927  TRA-I.5294  TC3-3.1817 

RCE  .4605  RRA  -.0933  RC3  -.4180 

FCE  1 .0660  FRA  -.3858  FC3-2-0194 

GCE  1.6579  BRA  1.5323  8C3  3.2090 

LAUNCH  CATE  FEB  22  1969 


flight  time  150.00 


ARRIVAL  CATE  JUL  22  1969 


CISTANCE  439.150 

VL  27.245  GAL  -3.5l  A7l  83.80  HCA  211.40  5MA  126.25  ECC  .18249  INC  6.2027  vi  30.106 
VP  37.308  GAP  6.83  A7P  95.30  TAl  196.08  TAP  47.48  RCA  103.21  APO  149.29  V2  34.880 
7Ai  115.79  7aP  135.59  ETS  306.46  7AE  122.26  ETE  209.83  7AC  123.39  ETC  192.09  ClP-157. 29 


LNCH  A7MTH 
51  .56 
128.44 

51  .56 
128.44 
51  .56 
128.44 


HELIOCENTRIC  CONIC 


RL 

1 48  .00 

LAL 

.00 

LOL 

RP 

108  .61 

LAP 

-3. 16 

LOP 

RC 

147.857 

GL 

36.12 

GP 

PLANETOCENTRIC  CONIC 

C3 

20.083 

VHL 

4 .481 

OLA 

153.20 

7.64 

-36.12 


RAL  8.75 
IN j LAT 
-29.81 
-29.80 
-29.81 
-29.80 
-29.81 
-29.80 

BAU  .9551 
FAU  .05193 
BSP  14193 
FSP  -685 


VL  27.196 
VP  37.282 
7AL  115.14 


RAC  6567. 
INJ  LONG 

397.63 
85.40 

197.63 
85.40 

197.63 

85.40 

MIC- 

SGT 

RRT 

SGB 

SGI 


VEL  1 1 .985  PTH  2.14 
INJ  RT  ASC  INJ  A7MTH 


245.70 

245.69 

245.70 

245.69 

245.70 
245.69 


52.63 

52.62 

52.63 

52.62 

52.63 
52.62 


VHP  6.476 
INJ  TIME 
17  2 34 

24  30  13 
17  2 34 

24  30  13 
17  2 34 

24  30  13 


COURSE  EXECUTION  ACCURACY 

4473.2  SGR  703.7  SG3  207,5 
.8603  RRF  .9390  RTF  .9359 

4528.2  R2 3 .2525  RI3  .9386 

4514.3  SG2  355.5  THA  7.76 


CPA  -27.85  RAP 
PO  CST  TIM  1 N J 
3683.0 
2241  .3 
3683.0 
2241  .3 
3683.0 
2241 .3 
ORBIT  CETERMINA 
ST  2098. 0 SR 
CRT  .9528  CRS 
LSA  2281.4  MSA 
ELI  2165.5  El2 


42.51 
2 LAT 
34 .45 
34  ,44 
34  .45 

34.44 

34.45 
34 .44 


ECC  1 .3664 
INJ  2 LONG 

190.34 
78 . 12 

390.34 

78 . 12 

190.34 

78.12 


TJON  ACCURACY 
563  .5  SS  733.9 
-.9974  CST  -.9715 

224.2  SSA  8.9 

165.3  AlF  14.39 


flight  time  152.00 


ARRIVAL  DATE  JUL  24  1969 


CISTANCE  445.009 

CAL  -3.20  AZL  84.42  HCA  214.57  SMA  125.93  ECC  .18365  INC  5.5831  VI  30.106 
GAP  7.06  A7P  94.60  TAL  194.50  TAP  49.06  RCA  102.80  APO  149.06  V2  34.891 
ZAP  138.56  ETS  307.20  7AE  123.75  ETE  208.05  ZAC  125.70  ETC  391.58  ClP-158.14 


45.12  RAL 


LNCH  A7f4TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

53.28 

16  12  21 

4241 .93 

-30.09 

194.04 

126.72 

23  51  21 

2832.84 

-30.08 

84.85 

53.28 

16  12  21 

4241  .93 

-30.09 

194.04 

126.72 

23  51  21 

2832.84 

-30.08 

84.85 

53.28 

16  12  21 

4241 .93 

-30.09 

194,04 

126.7? 

23  51  21 

2832.84 

-30.08 

84.85 

differential 

CORRECTIONS 

MIO-< 

12.47  RAO  6567.8  VEL  11.894  PTH  2.11 
INJ  RT  ASC  INJ  AZMTH 


VHP  6,376  OPA  -24.24  RAP  42.87  ECC  1.3305 


TOE  1.5463  TRA-1.3903  TC3-3.6317  BAU  .9816 
RCE  .4239  RRA  -.0705  RC3  -.43  99  FAU  .05259 
FCE  1.0156  FRA  -.2896  FC3-2.2669  0SP  14483 
BCE  1.6033  BRA  1,3921  BC3  3.6559  F$P  -703 


247.24 

247.22 

247.24 

247.22 

247.24 

247.22 


SGT  4566.1  SGR 
RRT  .8532  RRF 
SGB  4615.3  R23 
SGI  4602.1  SG2 


54.64 

54.63 

54.64 

54.63 

54.64 
54.63 

UTION  ACCURA 
672. J SG3 
.9258  RTF 
.2414  Rl 3 
347.8  THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

17  23  3 

3641  .9 

-34.48 

186.54 

24  38  33 

2232.8 

-34  .47 

77.35 

17  23  3 

3641  .9 

-34,48 

186.54 

24  38  33 

2232.8 

-34  .47 

77.35 

17  23  3 

3641  .9 

-34.48 

186.54 

24  38  33 

2232.8 

-34.47 

77.35 

213.2 

.9321 

.9344 

7,20 


ORBIT  CETERMINA 
ST  2118.7  SR 
CRT  .9567  CRS 
LSA  2292.9  MSA 
ELI  2181 .9  El2 


TION  ACCURACY 
543.4  SS  7 21  .3 
- .9984  CST  -.9703 

217.6  SSA  10.3 

153.6  ALF  3 3.86 


LAUNCH  Cate  FE6  22  1969 

heliocentric  CONIC 
RL  148.00  LAL  .00  LOL 

RP  108.58  LAP  -3.09  LOP 

RC  150.092  Cl  33.88  GP 

PLANETOCENTRIC  CONIC 


153.20 
ID. 83 
-33.37 


VL  27.147 
VP  37.357 
7Al  114.13 


flight  time  154.00 
DISTANCE  450.859 

CAL  -2.88  A7L  84.94  HCA  217.73  SMA  125.61 
GAP  7,29  A7P  94,00  Tal  192.90  TAP  50.63 
7AP  341.25  ETS  307.82  7AE  124.94  ETE  206.35 


ARRIVAL  CATE  JUL  26  1969 


ECC  .38496  INC  5.0551  V]  30.106 
RCA  102.38  APO  148.84  V2  34.902 
7AC  127.95  ETC  191.05  UP-159.05 


C3  18.363 

VHL  4.285 

CLA 

44  .01 

RAl  16.21 

RAC  6567. 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCNG 

54.79 

16  33  7 

4205.55 

-30.25 

190.84 

125.21 

0 4 26 

2826.92 

-30.24 

84 .44 

54.79 

16  33  7 

4205.55 

-30.25 

190.84 

125.21 

0 4 26 

2826 . 92 

-30.24 

84.44 

54.79 

16  33  7 

4205.55 

-30.25 

190.84 

125.21 

0 4 26 

2826.92 

-30.24 

84.44 

DIFFERENTIAL  CORRECTIONS 
TCE  1.5091  TRA-1 .2504  TC3-4.0793  BAU  1 .0066 
RCE  .3946  RRA  -.0513  RC5  -.4156  FAU  .05257 

FOE  .9605  FRA  - . 1 934  FC3-2.4783  BSP  14789 

BCE  1.5598  BRA  1.2515  6C3  4.1004  FSP  -7j5 

LAUNCH  CATE  FEB  22  1969 

HELIOCENTRIC  CONIC 

RL  148.00  LAl  .00  LOL  153.20  VL  27,098 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.232 

RC  152.312  Gl  31.77  GP  -30.95  ZAL  112.77 

PLANETOCENTRIC  CONIC 

C3  16.983  VHL  4.121  OLA  43.04  RAL  20.03 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
56.1  3 16  53  41  4173  ^3  '30.32 

123.87  0 14  19  2823.04  -30.31 

56.1  3 16  53  41  4173.13  -30.32 

123.87  0 14  19  2823.04  -30.31 

56.13  16  53  41  4173.13  -30.32 

123.87  0 14  19  2823.04  -30.31 

DIFFERENTIAL  CORRECTIONS 
TCE  1.4819  TRA-I.1O30  TC3-4.5129  BAU  1.0287 

RCE  .3723  RRA  -.0338  RC3  -.4051  FAU  .05185 

FCE  • 9066  FRA.  - .0948  FC3-2.6432  BSP  1 50 1 2 

BCE  1.5280  BRA  1.1043  BC3  4.5311  FSP  -714 


7 VEL  1 1 .821  PTH  2.09  VHP 
INJ  RT  ASC  INJ  AZMTH 
249.09  56.37 

249.08  56.36 

249.09  56.37 

249.08  56.36 

249.09  56.37 

249.08  56.36 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4658.0  SGR  643.7  SG3  216.7 


6.327  CPA  -20.96  RAP  '43.48  ECC  J.3022 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

17  43  12 

3605.6 

-34.43 

183 . 18 

0 51  33 

2226 . 9 

-34 .42 

76 .78 

17  43  12 

3605.6 

-34  .43 

183  . J8 

0 51  33 

2226.9 

-34 .42 

76.78 

17  43  12 

3605.6 

-34  ,43 

183. 18 

0 51  33 

2226.9 

-34 .42 

76.78 

RRT  .8443  RRF 
SGB  4702.3  R23 
SGI  4689.8  SG2 


.9096  RTF 
.2257  Rl 3 
342.6  THA 


.9290 

.9310 

6.69 


ORBIT  CETERMINA 
ST  2137.4  SR 
CRT  .9611  CRS 
LSA  2302.4  MSA 
Eli  2197.2  El2 


TICN  ACCURACY 
528.5  SS  705.4 
- .9991  CST  -.9692 
210.4  SSA  1 1 .8 
142.0  AlF  13.43 


Flight  time  156.00 


DISTANCE  4567700 

GAL  -2.56  AZL  85.40  HCA  220.90  SMA  125.30 

GAP  7.53  AZP  93.48  TAl  191.29  TAP  52.19 

ZAP  143.68  ETS  308.31  ZAE  125.91  ETE  204.76 


ARRIVAL  CATE  JUL  28  1 969 


ECC  .18640  INC  4.5974  VI  30.106 
RCA  101.94  APO  148.65  V2  34.914 
ZAC  130-16  ETC  190.54  ClP-159.98 


RAO  6567.7  VEL  11.763  PTH  2.08  VHP 
INJ  LONG  TNJ  RT  ASC  INJ  AZMTH  INJ 
187.99  251.26  57.86  18 

84.14  251.25  57.85  1 

187.99  251.26  57.86  18 

84.14  251.25  57.85  1 

107.99  251.26  57.86  18 

84.14  251.25  57.85  1 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4742.2  SGR  619-4  SG3  218.0 

RRT  .8320  RRF  .8903  RTF  .9258 

SGB  4782.5  R23  .2091  R 13  .9275 

SGI  4770.2  SG2  341.6  THA  6.23 


6.317 
TIME 
3 14 
22 
14 
22 
U 
22 


OPA  -] 7 .99  RAP 
PC  CST  TIM  INJ 
3573.1 
2223.0 
3573.5 
2223.0 
3-573.1 
2223.0 

ORBIT  DETERMINA 
ST  2157.4  SR 
CRT  .9661  CRS 
LSA  2314.4  MSA 
Eli  2214.9  EL2 


44.32  ECC  1 .2795 
2 LAT  INJ  2 LONG 


34.33 
34.31 
34 .33 
34.31 
34  . 33 
34.31 


1 80 . 20 
76 . 36 
1 80 . 20 
76.36 
180.20 
76.36 


T ION  ACCURACY 
518.1  SS  689.5 
-.999 5 CST  -.9681 
203.4  SSA  13.3 
130.3  ALF  53.11 


1874 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  FEB  22  1969 


flight  time  150.00 


ARRIVAL  CATE  JUL  30  1969 


HELIOCENTRIC  CONIC 

RL  148.00  LAl  .00  LOL  153 .20  VL  27.0*9 

RP  100.50  LAP  - 2.92  LOP  17 .20  VP  37.208 

RC  154.516  CL  29.76  GP  -28.82  7A L 111.09 

PlanCTOCENTRIC  CONIC 


CISTANCE  462.530 

GAL  -2.22  A7l  05.81  HCA  224.08  SMA  124.99  ECC  .18800  INC  4.1944  VI  30.106 
GAP  7.77  A7P  93.02  TAl  109.66  TAP  53.74  RCA  101.49  APO  140.40  V2  34.926 
7AP  145.90  ETS  308.68  7AE  126.69  £TE  203.28  7AC  1 32.36  ETC  190.04  ClP-J60.92 


C3  15.865 

VHL  3 

.983 

CLA  42.17 

RAl  23.94 

RAO  6567.6 

VEL  11.715 

PTH  2.06 

VHP  6.336 

DPA  -15.27 

RAP  45.35 

ECC  1 .261 1 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.34 

17  14 

15 

4144 .03 

-30.33 

305.42 

253.73 

59.16 

18  23  19 

3544  .0 

-34.17 

177.53’ 

122.66 

0 24 

54 

2821  .02 

-30.32 

83.97 

253.72 

59.15 

1 11  55 

2221  .0 

-34.16 

76.00 

57.34 

17  34 

15 

4144  .03 

-30.33 

385.42 

253.73 

59.16 

18  23  19 

3544  .0 

-34 .17 

177.53 

1 22 . 66 

0 24 

54 

2821 .02 

-30.32 

83.97 

253.72 

59.15 

1 11  55 

2221  .0 

-34.16 

76.08 

57.34 

17  14 

15 

4144.03 

-30.33 

185.42 

253.73 

59.16 

18  23  19 

3544  .0 

-34.17 

177.53 

122.66 

0 24 

54 

2821 .02 

-30.32 

83.97 

253.72 

59.15 

1 11  55 

2221  .0 

-34 .16 

76.08 

DIFFERENTIAL  CORRECTIONS 
TCE  1.4560  TRA  -.9563  TC3-4.9404  BAU  1.0512 

ROE  .3542  RRA  -.0196  RC3  -.3937  FAU  .05004 

FOE  .8490  FRA  -.0029  FC3-2.7741  BSP  15315 

BCE  1.4984  BRA  .9565  BC3  4.9560  FSP  -7l6 

LAUNCH  DATE  FEB  22  1969 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4029.2  SCR  599.5  SG3  210 .2 

RRT  .0193  RRF  .0691  RTF  .9239 

SC6  4066.2  R23  .1080  R13  .9253 

SCI  4054.2  SC2  342.0  THA  5.84 

FlICHT  TIME  160.00 


ORBIT  DETERMINA 
ST  2170.4  SR 
CRT  .9713  CRS 
USA  2319.5  MSA 
ELI  2226.3  El2 


TION  ACCURACY 
509.7  SS  669.6 
-.9991  CST  -.9669 
195.5  SSA  15.0 
118. 1 AlF  12.89 


ARRIVAL  CATE  AUG  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  460.349 

RL  140.00  LAL  .00  LOL  153.20  VL  27.000  CAL  -1.07  A7L  86.17  HCA  227.25  SMA  124.68  ECC  .18976  INC  3.8349  Vl  30.106 

RP  108.47  LAP  -2.82  LOP  20.39  VP  37.104  GAP  0.01  A7P  92.61  TAL  100.03  TAP  55.20  RCA  101.02  APO  140.34  V2  34.930 

RC  156.704  GL  27.02  CP  -26.93  7 AL  109.12  7AP  147.91  ETS  300.93  7AE  127.33  ETE  201.94  7AC  1 34.55  ETC  189.57  ClP-161 .87 

PLANCTOCENTRIC  CONIC 


C3  14.959 

VHL  3 

.060 

Ola  41.39 

RAL  27.95 

RAO  6567.6 

VEL  11 .677 

PTH  2.05 

VHP 

6, 

.380 

DPA  -12.79 

RAP  46.53 

ECC  1 .2462 

LNCH  A7MTH 

LNCH  ‘ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.46 

17  35 

3 

4117.66 

-30.27 

183.08 

256.49 

60.31 

18 

43 

41 

3517.7 

-33.97 

175.12 

121.54 

0 36 

0 

2020.91 

-30.26 

03.92 

256.40 

60.29 

1 

23 

9 

2220.9 

-33.95 

75.96 

58.46 

17  35 

3 

4117.66 

-30.27 

103.08 

256.49 

60.31 

10 

43 

41 

3517.7 

-33.97 

175.12 

121 .54 

0 36 

0 

2820.91 

-30.26 

83.92 

256.40 

60.29 

1 

23 

9 

2220.9 

-33.95 

75.96 

50.46 

17  35 

3 

4117.66 

-30.27 

103.08 

256.49 

60.31 

10 

43 

4J 

3517.7 

-33.97 

175 .12 

121 .54 

0 36 

8 

2820.91 

-30.26 

83.92 

256.40 

60.29 

1 

23 

9 

2220.9 

-33.95 

75.96 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  1 

! .4309  TRA 

-.002 7 

TC3-5 .3503 

BAU 

1 .0727 

SGT 

4912.6 

SCR 

583.4 

SG3 

217.1 

ST 

2176.0 

SR 

503.3 

SS 

646.6 

ROE 

.3397  RRA 

-.0067 

RC3  -.3812 

FAU 

.04952 

RRT 

.8053 

RRF 

.0461 

RTF 

.9225 

CRT 

.9767 

CRS 

-.9979 

CST 

-.9654 

FOE 

.7098  FRA 

.0060 

FC3-2.0662 

BSP 

15605 

see 

4947.1 

R23 

.1679  R13 

.9236 

LSA 

2317.5 

MSA 

107.4 

SSA 

16.8 

BCE  ] 

l .4707  BRA 

.0027 

BC3  5.3639 

FSP 

-713 

SCI 

4935.1 

SC2 

344.3 

THA 

5.49 

Eli 

2230.9 

El2 

105.3 

ALF 

12.76 

LAUNCH  CATE  FEB  22  1969 


FLIGHT  TIME  162.00 


ARRIVAL  CATE  AUG  3 1969 


HEL IOCENTRJC  CONIC 
RL  140. DO  LAL  .00  LOL  153.20 

RP  100.43  LAP  -2,71  LOP  23.50 

RC  150.875  GL  25.93  GP  -25.26 

PLANCTOCENTRIC  CONIC 
C 3 14 .231  VHL  3.772  CtA 


VL  26.952 
VP  37.161 
7AL  106.88 


DISTANCE  474.156 

GAL  -1.51  A7L  86.49  HCA  230.44  SMA  124.37  ECC  .19170  INC  3.5102  Vl  30.106 

GAP  0.26  A7P  92.24  TAL  186.30  TAP  56.82  RCA  100.53  APO  148. 2\  V2  34.951 

7AP  149.76  ETS  309-05  7 A£  127,05  ETE  200.71  7AC  136.75  ETC  109.13  ClP-162.81 


40.65  RAl  32.00  RAC  6567.6  V£l  1 1.645  PTH  2.04  VHP  6.443  DPA  -10.50  RAP  47.85  ECC  l .2342 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.53 

17  56  14 

4093.49 

-30.14 

180.92 

259.54 

61  .33 

19  4 Z7 

3493.5 

-33.71 

17?. 90 

1 20 . 4 7 

0 47  54 

2822.91 

-30.13 

84.01 

259.53 

61  .31 

1 34  57 

2222.9 

-33.70 

75  .99 

59.53 

1 7 56  U 

4093.49 

-30.14 

180.92 

259.54 

61  .33 

19  4 27 

3493.5 

-33.71 

1 7 2.90 

120. 47 

0 47  54 

2822.91 

-30.13 

84.01 

259.53 

61.31 

1 34  57 

2222.9 

-33.70 

75 .99 

59.53 

17  56  14 

4093.49 

-30.14 

180.92 

259.54 

61  .33 

19  4 27 

3493.5 

-33.7] 

1 7 2.90 

120. * 7 

0 47  54 

2822.91 

-30.13 

84  .01 

259.53 

61  .31 

1 34  57 

2222.9 

-33.70 

75 .99 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

1 . 4059 

TRA  - 

.6420 

TC3-5.7340 

BAU 

1 .0932 

SCI 

4993.1  SCR 

571  .1 

SG3 

215.1 

ST 

2373.7 

SR 

499.1 

SS 

621  .9 

RCE 

.3285 

RRA 

.0051 

RC3  -.3680 

FAU 

.04797 

RRT 

.7902  RRF 

.8221 

RTF 

.9216 

CRT 

.9820 

CRS 

- .9954 

CST 

- .9636 

FCE 

.73 11 

FRA 

.3  709 

FC3-2.9383 

BSP 

15889 

see 

5025.6  R23 

.1473 

R13 

.9226 

LSA 

2308.3 

MSA 

179.3 

SSA 

18.0 

BCE 

I .4437 

BRA 

.6428 

BC3  5.7458 

FSP 

-707 

SGI 

5013.5  SC2 

340.6 

THA 

5.19 

ELI 

2228.4 

El2 

91  .8 

AlF 

12.73 

(NCH 

CATE  FE6  22 

1969 

flight  time 

164.00 

ARRIVAL 

CATE 

AUC 

5 1969 

HELIOCENTRIC  CONIC 


DISTANCE  479.950 


RL 

140 

.00 

LAL 

.00 

LOL 

153, 

.20 

VL 

26. 

904 

CAL 

-1.13 

A7L 

06, 

.79 

HCA 

233, 

.62 

SMA 

124.07 

ECC 

.19381 

INC 

3.21 

38 

Vl 

30. 

106 

RP 

108 

.39 

LAP 

-2.W 

LOP 

26. 

.70 

VP 

37. 

138 

GAP 

6.52 

A7P 

91  , 

.93 

TAL 

184, 

.72 

TAP 

50.34 

RCA 

100 

.03 

APO 

148. 

.12 

V2 

34  . 

964 

RC 

161  .027 

CL 

24.00 

GP 

-23. 

.77 

2 AL 

104 

.38 

7AP 

151  .46 

ETS 

309, 

.03 

7AE 

120, 

.29 

ETE 

199.61 

7 AC 

138 

.94 

ETC 

180. 

.71 

CLP- 

'163 

.74 

PLANCTOCENTRIC  CONIC 


C3  13.659 

VHL 

3.696 

Dla 

39.92 

RAL  36.33 

RAD  6567.5 

VEL  11.621 

PTH  2.04 

VHP 

6, 

.522 

DPA  -8.40 

RAP  49.28 

ECC  I .2248 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

60.59 

10 

17  59 

40  70.96 

-29.94 

170.00 

262.86 

62.25 

19 

25 

50 

3471 .0 

33.39 

1 70  . 8 1 

I 19.41 

1 

0 2 

2827.41 

-29.93 

84 .26 

262.85 

62.24 

1 

47 

9 

2227.4 

-33.3 8 

76 . 20 

60.59 

18 

17  59 

40  70.96 

-29.94 

170.00 

262.86 

62.25 

19 

25 

50 

34  71  .0 

'33.39 

170  .81 

119.41 

1 

0 2 

2827.41 

-29.93 

84.26 

262.85 

62.24 

I 

47 

9 

2227.4 

-33.38 

76  .20 

60 . 59 

10 

17  59 

4070.96 

-29.94 

170.00 

262.86 

62.25 

19 

25 

50 

3471  .0 

-33.39 

I 70  .81 

1 19.41 

1 

0 2 

2827.41 

-29.93 

84.26 

262.85 

62.24 

1 

47 

9 

2227.4 

-33.38 

76 . 20 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE  1 

1 .3006 

TRA 

-.4 729 

TC3-6.0755 

BAU 

1.1113 

SGT 

5065.7 

SGR 

562.1 

SG3 

212.2 

ST 

2163.7 

SR 

496.7 

SS 

596.7 

RCE 

.3203 

RRA 

.0168 

RC3  -.3532 

FAU 

.04615 

RRT 

.7737 

RRF 

.7978 

RTF 

.9209 

CRT 

.9871 

CRS 

-.991 1 

CST 

-.9614 

FCE 

.6745 

FRA 

.2540 

FC3-2.925J 

BSP 

16079 

SGB 

5096.8 

R23 

.1291 

R13 

.921  7 

ISA 

2292 . 3 

MSA 

171  .8 

SSA 

20 . 9 

BCE  ; 

[.4173 

BRA 

.4  732 

BC3  6.0857 

FSP 

-692 

SGI 

5084.5 

SG2 

354  .8 

THA 

4.93 

Eli 

2218.7 

El? 

77.4 

AlF 

12 . 70 

1875 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATE  FEB  22  1969 


flight  tine  lee.oo 


ARRIVAL  CATE  AUG  7 1 969 


HELIOCENTRIC  CONIC 
RL  M8.00  LAL  .00  LOL  3 53.20 

RP  308.35  LAP  -2.46  LOP  29.97 

RC  163.161  CL  22.26  GP  -22-45 

PLANETOCENTRIC  CONIC 


DISTANCE  485.730 

VL  26.856  GAL  -.75  A7L  87.06  MCA  236.81  SMA  123.77  ECC  .19612  INC  2.9406  vi  30.106 

VP  37.116  GAP  8.78  A7P  91  .61  TAL  183.06  TAP  59.87  RCA  99.50  APO  148.05  V2  34.977 

ZAL  lpj.67  ZAP  153.03  ETS  308.89  ZAE  128.66  ETE  198.60  ZAC  J4J.15  ETC  188.30  ClP-164.65 


C3  13. 228 

VHL 

3 

.637 

CLA  39.19 

RAL  40.69 

RAD  6567. 

LNCH  A7MTH 

LNCH 

TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

61  .68 

18 

40 

28 

4049.51 

-29.65 

176.90 

110.32 

1 

12 

19 

2834.91 

-29.64 

84.72 

61  .68 

18 

40 

28 

4049.51 

-29.65 

176.90 

110.32 

1 

12 

19 

2834.91 

-29.64 

84.72 

61  .68 

18 

40 

28 

4049.51 

-29.65 

376.90 

118.32 

1 

12 

19 

2834.91 

-29.64 

84,72 

5 VEt  11.602  PTH  2.03  VHP 
INJ  RT  ASC  INJ  A7MTH 


6.616  DPA  -6.45  RAP  50.83  ECC  1.2177 


266.43 

266.42 

266.43 

266.42 

266.43 
266.42 


63.10 

63.08 

63.10 

63.08 

63.10 

63.08 


DIFFERENTIAL  corrections 
toe  1.3454  TRA  -.2987  TC3-6.3838 
ROE  .3131  RRA  .0277  RC3  -.3406 
FOE  .6130  FRA  .3304  FC3-2.9036 
BOE  1.3813  BRA  .3 000  0C3  6.3929 

LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
Rl  148.00  LAL  ,00  lOl  153.20 
RP  108.31  LAP  -2.33  LOP  33.17 
RC  165.276  CL  20.45  GP  -21 .26 
PLANETOCENTRIC  CONIC 


MJC-COURSE  EXECUTION  ACCURACY 


BAU  1.1305 
FAU  .04436 
BSP  16372 
FSP  -684 


VL  26. 609  GAL 
VP  37.094  GAP 
ZAL  98.75  ZAP 


SGT 

RRT 

SOB 

SGI 


5140.4  SCR 
.7579  RRF 
5170.2  R2 3 
5157.6  SG2 


554.8  SG3 
.7734  RTF 
.1101  R13 
360.8-THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

19  47 

57 

3449.5 

-33.00 

168  .81 

1 59 

33 

2234.9 

-32.99 

76.63 

J 9 47 

57 

3449.5 

-33.00 

168.81 

1 59 

33 

2234.9 

-32.99 

76.63 

19  47 

57 

3449.5 

-33.00 

168.81 

1 59 

33 

2234.9 

-32.99 

76.63 

ORBIT  DETERMINATION  ACCURACY 

10.9 

ST  2131.8 

SR  493.6 

SS 

565.1 

>211 

CRT  .9916 

CRS  -.9842 

CST 

-.9580 

>210 

LSA  2253.9 

MSA  164.6 

SSA 

23 .2 

(.70 

ELI  2107.3 

EL2  62.4 

ALF 

12.94 

FLIGHT  TIME  160. Of) 

DISTANCE  491.495 
-.34  A7L  87.31 
9.05  A7P  91.34 


ARRIVAL  date  AUG  9 1969 


C3  12.929 

VHL 

3.596 

DLA  38.44 

RAL  45.14 

RAO  6567,5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

62.85 

19 

3 48 

4020.57 

-29.27 

174.94 

117.15 

1 

24  29 

2846.00 

-29.26 

85.43 

62.85 

19 

3 40 

4020.57 

-29.27 

174.94 

117.15 

1 

24  29 

2846.00 

-29.26 

05.43 

62.85 

19 

3 40 

4028 . 57 

-29.27 

174.94 

117.15 

1 

24  29 

2846.00 

-29.26 

85.43 

INJ  RT  ASC 
270.23 

270.22 

270.23 

270.22 

270.23 
270.22 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY 

TDE  1.3051  TRa  -.1143  TC3-6.6326  BAU  1.1479  SGT  5208.7  SCR  549.9  SG3  205.0 

ROE  .3079  RRA  .0390  RC3  -.3270  FAU  .04244  RRT  .7415  RRF  .7490  RTF  .9214 

FOE  .5530  FRA  .4050  FC3-2.0414  BSP  16619  SG6  5237.6  R23  .0942  R13  .9219 

BOE  1.3410  BRA  .1208  BC3  6.6407  FSP  -672  SGI  5224.7  SG2  367.8  THA  4.50 


240.00 

SMA 

123.40 

ECC  .39863 

INC  2.6865 

vi 

30.106 

181.39 

TAP 

61  .38 

RCA  98.95 

APO  148.01 

V2 

34 . 990 

128.97  ETE 

197.70 

7AC  143.37 

ETC  187.90 

CLP 

-165.56 

2.03 

VHP 

6.723  CPA  -4.64 

RAP  52.46 

ECC 

1 .2128 

1 A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.09 

20 

10  56 

3420.6 

-32.52 

166.83 

63.08 

2 

11  55 

2246.0 

-32.51 

77.32 

63.89 

20 

JO  56 

3420-6 

-32.52 

166.83 

63.08 

2 

11  55 

2246.0 

-32.51 

77.32 

63.89 

20 

10  56 

3420.6 

-32.52 

166.83 

63.00 

2 

11  55 

2246.0 

-32.51 

77.32 

ORBIT  OETERMINA 
ST  2065.7  SR 
CRT  .9952  CR5 
LSA  2202.1  MSA 
ELI  2142.3  EL2 


TION  ACCURACY 
491 .3  5S  532.8 
-.9735  C5T  - .9535 
159.1  SSA  25.6 
46.9  ALF  13.20 


LAUNCH  CATE  FEB  22  1969 


HELIOCENTRIC  CONIC 


RL  148.00 

lal 

.00 

La  153.20 

VL  26.762 

RP  108,26 

LAP 

-2.18 

LOP  36.37 

VP  37.073 

RC  167.370 

gl 

18.66 

GP  -20.20 

ZAl  95.65 

PLANETOCENTRIC  CONIC 

C3  12.760  VHL 

3.572 

CLA  37.63 

RAl  49.66 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

64 .1  1 

19 

28  10 

4007.36 

-28.78 

115.89 

1 

36  11 

2861 .56 

-28.77 

64.13 

19 

28  10 

4007 . 36 

-28 . 78 

115.89 

1 

36  11 

2861  .56 

-28.77 

64 .11 

19 

28  10 

4007.36 

-28 . 70 

115.89 

1 

36  11 

2061 .56 

-20.77 

differential  corrections 

TDE  1.2598 

TRA 

.0820 

TC3-6.8082 

BAU  1.1626 

RCE  -3051 

RRA 

.0516 

RC3  -.3101 

FAU  .04022 

FOE  .4980 

FRA 

.4010 

FC3-2.7208 

BSP  16698 

BCE  1 .2962 

BRA 

.0976 

BC3  6.8152 

FSP  -643 

LAUNCH  DATE  FEB  22  1969 


flight  time  170.00 

DISTANCE  497.242 
.07  A7L  87,55  HCA 
9.32  A7P  91 .10  TAL 


RAO  6567.5  VEL  11.582  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

172.93  274.23 

86.44  274.23 

172.93  274.23 

66.44  274.23 

172.93  274.23 

86.44  274.23 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5269.7  SGR  547.3  SG3  200.5 

RRT  ,7227  RRF  .7270  RTF  .9206 

SG8  5298.0  R23  .0856  R13  .9211 

SGI  5284.6  SG2  377.2  THA  4.31 

FLIGHT  TIME  172.00 


ARRIVAL  CATE  AUG  II  J 969 


243.19 

SMA  123.19 

ECC  .20136 

INC  2.4479 

VI 

30.106 

179.71 

TAP  62.90 

RCA  90.39 

APO  146.00 

V2 

35.003 

129.24 

ETE  196.89 

ZAC  145.61 

ETC  187.51 

CLP 

-166.45 

2.03 

VHP  6.043 

DPA  -2.95 

RAP  54.19 

ECC 

1 .2100 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.64 

20  34  57 

3407.4 

-31 .94 

164 .82 

64.62 

2 23  52 

2263  .6 

-31 .93 

70 .33 

64.64 

20  34  57 

3407.4 

-31 .94 

164 ,02 

64.62 

2 23  52 

2261  .6 

-31 .93 

78.33 

64.64 

20  34  57 

3407.4 

-31 .94 

J64 .82 

64.62 

2 23  52 

2261  .6 

-31 .93 

70.33 

ORBIT  OETERMINA 
$T  2026.5  SR 
CRT  .9975  CRS 
LSA  2139.2  MSA 
ELI  2084.8  El2 


TION  ACCURACY 
490.5  SS  504.0 
-.9577  CST  -.9476 
157.0  SSA  27.9 
33.5  ALF  13.58 


ARRIVAL  CATE  AUG  13  1 969 


RL  140.00 

LAL 

.00 

La  153.20 

VL  26.715 

RP  108.22 

LAP 

-2.04 

LOP  39.57 

VP  37.051 

RC  169.445 

GL 

16.88 

GP  -19.24 

ZAL  92.41 

PLANETOCENTRIC  CONIC 

C3  12.720 

VHL 

3.567 

OLA  36.76 

RAl  54.22 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

65.52 

19 

53  38 

3985.32 

-20.18 

114.40 

1 

47  5 

2882.25 

-28.16 

65.52 

19 

53  38 

3985.32 

-28.18 

1 14  .40 

1 

47  5 

2082.25 

-28.16 

65.52 

19 

53  38 

3985.32 

-28.18 

114.40 

1 

47  5 

2882.25 

-28.16 

DIFFERENTIAL  CORRECTIONS 

TOE  1.1961 

TRA 

.2780 

TC3-6 .9362 

BAU  1.1007 

ROE  .3015 

RRA 

.0618 

RC3  -.3005 

FAU  ,03853 

FOE  .A3X> 

FRA 

.5401 

FC3-2.6221 

BSP  17133 

BOE  1 .2335 

BRA 

.2848 

BC3  6.9427  FSP  -649 

DISTANCE  502.972 

GAL  .51  A7L  67,78  HCA  246.38  SMA  122.91 
GAP  9.61  A7P  90.89  TAL  170.03  TAP  64.41 


ZAP  157.10  ETS  307.59  7AE  129.40  ETE  196.15 

2.03  VHP  6.973  DPA 


ECC  .20433  INC  2.2223  vj  30.106 
RCA  97.79  APO  148.02  V2  35.016 
ZAC  147.85  ETC  167.11  ClP-167.34 


RAO  6567. 
INJ  LONG 
170.61 
87.00 
170.01 

87.00 
170.01 

07.00 
MIO- 
SGT 
RRT 
SGB 
SGI 


5 VEL  11.500  PTH 
INJ  RT  ASC  INJ 
270.42 

270.41 

278.42 

270.41 

278.42 
270,41 

_ JURSE  EXECUTION 
5336.0  SGR  544. C 
.7097  RRF  .7061 
5364.5  R23  .0668 

5350.8  562  382.3 


-1  .39  RAP  55.98  ECC  1 .2093 


\ AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.35 

21  0 

4 

3385.3 

-31 .25 

162.72 

65.34 

2 35 

7 

2282.2 

-31 .24 

79.71 

65.35 

21  0 

4 

3385.3 

-31 .25 

162.72 

65.34 

2 35 

7 

2282.2 

-31 .24 

79.71 

65.35 

21  0 

4 

3385.3 

-31 .25 

162.72 

65.34 

2 35 

7 

2282.2 

-31 .24 

79.71 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

1 SG3 

196.2 

ST  1934.4 

SR  405.9 

SS 

463  .0 

i RTF 

.9238 

CRT  .9979 

CRS  -.9342 

CST 

-.9397 

1 Rl  3 

.9242 

LSA  2041.6 

MSA  155.3 

SSA 

29-9 

5 THA 

4.16 

ELI  1994.3 

El2  30.3 

ALF 

14.07 

1876 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69* 


LAUNCH  CATC  FEB  22  1969 


FLIGHT  TIME  174.00 


ARRIVAL  CATE  AUG  15  1969 


HELIOCENTRIC  CONIC 
RL  1 48.00  LAL  .00  LOt  1 
RP  108 . 10  LAP  -1  .88  LOP 
RC  171 .498  GL  15.13  GP  - 
planetocentrjc  CONIC 
C3  12.812  VHL  3.579  CLA 
LNCH  A7MTH  LNCH  TIME  L-I 
67.10  20  20  22  3961 

11 2.90  1 56  47  2909 

67.10  20  20  22  3961 

112.90  1 56  47  2909 

67.10  20  20  22  3961 

112.90  1 56  47  2909 

DIFFERENTIAL  CORRECTIONS 


53.20 

42.77 

38.38 

35.81 

TIME 

.57 

.08 

.57 

.08 

.57 

.08 


VL  26.668 
VP  37.031 
7AL  89.05 

RAL  58.78 
INJ  LAT 
-27.45 
-27.44 
-27.45 
-27.44 
-27.45 
-27.44 


DISTANCE  508.683 

GAL  .96  A7L  87.99  HCA  249.58  SMA  122.63  ECC  .20755  INC  2.0073  VI  30.106 

GAP  9.91  A7P  90.70  TAL  J76.34  TAP  65.92  RCA  97.17  APO  148.08  V2  35.030 

7AP  158.27  ETS  306.86  7AE  129.68  ETE  195.49  7AC  150.11  ETC  186.69  CLP-168.21 


RAD  6567.5  VEL  3 1 .584  PTH  2 .03  7.116  OPA 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
168.54  282.74  66.04  21  26  24 

89.58  282.74  66.03  2 45  16 

168.54  282.74  66.04  21  26  24 

89.58  282.74  66.03  2 45  16 

168.54  282.74  66.04  21  26  24 

89.58  282.74  66.03  2 45  16 

MID-COURSE  EXECUTION  ACCURACY 


.07  RAP  57.85  ECC  1 .2109 


PC  CST  TIM 
3361  .6 
2309.1 
3361  .6 
2309.1 
3361  .6 
2309.1 


INJ 


2 LAT 
30.44 

30.43 

30.44 

30.43 

30.44 
30.43 


INJ  2 LONG 
160.47 
83  .52 
160.47 
81  .52 
160.47 
81  .52 


ORBIT  DETERMINATION  ACCURACY 


TCE 

1 . 1 288 

TRA 

.4935 

TC3-6.9627 

BAU 

1.1936 

SGT 

5390.6  SGR 

542.4 

SG3 

191  .3 

ST 

1836.6 

SR 

482.5 

SS 

431  .2 

ROE 

.3001 

RRA 

.074  7 

RC3  -.2851 

FAU 

.03643 

RRT 

.6939  RRF 

.6867 

RTF 

.9247 

CRT 

.9953 

CRS  ■ 

-.8997 

CST 

-.9293 

FOE 

.3748 

FRA 

.6070 

FC3-2.4615 

BSP 

17249 

SG6 

5417.8  R23 

.0578 

R13 

.9250 

LSA 

1940.3 

MSA 

161  .0 

SSA 

31  .0 

BCE 

1.16 81 

BRA 

.4  992 

8C3  6.9685 

FSP 

-627 

SGI 

5403.8  SG2 

389.6 

THA 

4.02 

ELI 

1898.3 

El2 

45.2 

alf 

14.66 

LAUNCH 

DATE  FEB  22 

1969 

flight  time 

176.00 

ARRIVAL 

DATE 

AUG 

17  1969 

RL  148.00 

LAL 

.00 

La  153.20 

VL  26.622 

GAL  1.43 

A7L  88.20 

HCA  252.78 

SMA  122.35 

ECC  .21105 

INC  1 .8009 

VI 

30.106 

RP  108.14 

LAP 

-1.72 

LOP  45.98 

VP  37.010 

GAP  10.22 

A7P  90.53 

TAL  174.65 

TAP  67.44 

RCA  96.53 

APO  148.17 

V2 

35.043 

RC  173.532  GL  13.39 
PLANE TOCENTRIC  CONIC 

GP  -17.60 

7AL  85.61 

7AP  159.37 

ETS  305.95 

7AE  129.87 

ETE  194.89 

7AC  352.38 

ETC  186.25 

CLP 

-169.07 

C3  13.041 

VHL 

3.611 

DLA  34.79 

RAL  63.31 

RAD  6567.5 

VEL  11.594 

PTH  2.03 

VHP  7.270 

DPA  1,44 

RAP  59.79 

ECC 

1 .2146 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.88 

20 

48  33 

3934.99 

-26.61 

166.02 

287,18 

66.71 

21  54  8 

3335.0 

-29.53 

157.99 

III  .12 

2 

4 44 

2943.30 

-26.60 

91.88 

287.17 

66.70 

2 53  47 

2343.3 

-29.52 

83.85 

68.88 

20 

48  33 

3934.99 

-26.61 

166.02 

287.16 

66. 7 J 

21  54  8 

3335.0 

-29.53 

157.99 

111.12 

2 

4 44 

2943.30 

-26.60 

91 .88 

267.17 

66.70 

2 53  47 

2343.3 

-29.52 

83.85 

68.88 

20 

48  33 

3934.99 

-26.61 

166.02 

287,18 

66.71 

21  54  8 

3335.0 

-29.53 

157.99 

111.12 

2 

4 44 

2943.30 

-26.60 

91.88 

287.17 

66.70 

2 53  47 

2343.3 

-29.52 

83.85 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0462 

TRA 

.7154 

TC3-6.9193 

BAU  1.2073 

SOT  5444.3  SGR  540.*  SG3  : 

186.2 

ST  1717.4 

SR  477.2 

SS 

397.4 

ROE  .2990 

RRA 

.0876 

RC3  -.2710 

FAU  .03448 

RRT 

.6796  RRF 

.6680  RTF 

.9264 

CRT  .9877 

CRS  -.8485 

CST 

-.9152 

FOE  .3138 

FRA 

.6680 

FC3-2.2891 

BSP  17455 

SG6  5471 .0  R23 

.0478  R13 

.9267 

LSA  1817.7 

MSA  173.0 

SSA 

31  .2 

BCE  1.0881 

BRA 

.7207 

8C3  6.9246 

FSP  -614 

SGI  5456.7  SG2  395.5  THA 

3.88 

ELI  1781.0 

El2  7 2.0 

ALF 

15.37 

LAUNCH  DATE  FEB  22  1969 

HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  LOL  153.20 

RP  108.10  LAP  -1.55  LOP  49.18 

RC  175.544  GL  11.69  GP  -16.89 

planctocentric  CONIC 


flight  time  i 78.00 


ARRIVAL  DATE  AUG  19  1969 


VL  26.577 
VP  36.990 
7AL  82.12 


DISTANCE  520.035 

GAL  1.92  A7L  88.40  HCA  255.99  SMA  122.08  ECC  .21484  INC  1.6014  VI  30.106 

GAP  10.54  A7P  90.39  TAL  172.97  TAP  68.95  RCA  95.85  APO  148.30  V2  35.056 

7AP  160.40  ETS  304 .87  7A£  130.03  ETE  194.35  7AC  154.66  ETC  185.77  ClP-169.92 


C3  13.417  VHL  3.663  DLA  33.70  RAL  67.77  RAO  6567.5  VEL  11.610  PTH  2.03  VHP  7.435  OPA  2.71  RAP  61.78  ECC  1 .2208 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.92 

21  18  30 

3904.10 

-25.66 

163.16 

291 .69 

67.37 

22  23  34 

3304.1 

-28.50 

155.17 

109.08 

2 10  21 

2986,48 

-25.65 

94.81 

291 .69 

67.36 

3 0 7 

2386.5 

-28.49 

86.82 

70.92 

21  18  30 

3904.10 

-25.66 

163.16 

291 .69 

67.37 

22  23  34 

3304.1 

-28.50 

155.17 

109.08 

2 10  21 

2986.48 

-25.65 

94.81 

291 .69 

67.36 

3 0 7 

2386.5 

-28.49 

86.82 

110.00 

2 59  28 

2836.28 

-29.23 

84.64 

293.20 

71.43 

3 46  45 

2236.3 

-31  .48 

76.16 

110.00 

1 32  29 

3 102.29 

-22.19 

102.08 

289.95 

63.31 

2 24  11 

2502.3 

-25.59 

94.57 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

.9517 

TRA  .9403 

TC3-6.7964 

BAU 

1 .2199 

SGT 

•• 

crv 

SGR 

538.4  SG3 

181.1 

ST 

1588.9  SR 

470.9 

SS 

368.3 

ROE 

.2988 

RRA  .1012 

RC3  -.2561 

FAU 

.03255 

RRT 

.6657 

RRF 

.6509  RTF 

.9282 

CRT 

,9719  CRS 

-.7765 

CST 

-.8906 

FDE 

.2543 

FRA  .7272 

FC3-2.1004 

BSP 

17652 

SG0 

5520.4 

R23 

.0398  R13 

.9284 

LSA 

1686.3  MSA 

193.3 

SSA 

30.3 

00  E 

.9975 

BRA  .9537 

6C3  6.8012 

FSP 

-599 

SGI 

5505.8 

SG2 

400.9  THA 

3.75 

ELI 

1653.8  EL2 

106.5 

alf 

16.14 

i- 

> 

S 

X 

DATE  FEB  22  1969 

flight 

TIME 

180.00 

ARRIVAL 

DATE 

AUG 

21  1969 

HELIOCENTRIC  CONIC 


DISTANCE  525.671 


RL  140.00 

LAL 

.00 

La  153.20 

VL  26.532 

GAL  2.43 

A7L  88.59 

HCA  259.19 

SMA 

121 

.81 

ECC  .21895 

INC 

1 .4072 

VI 

30.106 

RP  108.06 

LAP 

-1  .38 

LOP  52 . 39 

VP  36.970 

GAP  10.08 

A7P  90.26 

TAL  171.28 

TAP 

70 

1.48 

RCA  95.14 

APO 

140.40 

V2 

35.069 

RC  177.535 

GL 

10.04 

GP  -16.25 

7AL  70.62 

7AP  161,37 

ETS  303.60 

7AE  130.18 

ETE 

193 

i .86 

7AC  156.96 

ETC 

185.23 

CLP 

-170.76 

PLANE TOCENTRIC  CONIC 

C3  13.950 

VHL 

3.735 

DLA  32.54 

RAL  72.1? 

RAO  6567.5 

VEL  11.633 

PTH  2*04 

VHP 

7. 

613 

DPA  3.90 

RAP 

63.82 

ECC 

I .2296 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

IN. 

i 2 LAT 

INJ 

2 LONG 

73.26 

21 

50  43 

3866.73 

-24.61 

159.00 

296.26 

68.01 

22 

55 

10 

3266 . 7 

•27.37 

151  .86 

106.74 

2 

12  49 

3040.88 

-24.60 

98.52 

296.25 

68.00 

3 

3 

30 

2440.9 

•27.36 

90.59 

73.26 

21 

50  43 

3866 . 73 

-24.61 

159.80 

296.26 

68.01 

22 

55 

10 

3266 . 7 

27.37 

151  .86 

106.74 

2 

12  49 

3040.88 

-24.60 

98.52 

296.25 

60.00 

3 

3 

30 

2440.9 

-27.36 

90.59 

110.00 

3 

53  16 

2731 .14 

-31 .27 

77.13 

298.74 

75.44 

4 

30 

47 

2131.1 

32.95 

68.31 

110.00 

1 

13  22 

3224.46 

-10.27 

109.39 

292.90 

60.60 

2 

7 

7 

2624 . 5 

22.05 

102.29 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .8492 

TRA 

1.1958 

TC3-6.5082 

BAU  1.2295 

SGT  5536.3  SGR  536.4  SG3  175.9 

ST  1464.6 

SR 

464.1 

SS 

346.6 

RDE  .2997 

RRA 

.1157 

RC3  -.2395 

FAU  .03057 

RRT 

.6525  RRF 

.6356  RTF 

.9298 

CRT  .9430 

CRS 

-.6816 

CST 

-.8826 

FDE  .1976 

FRA 

.7058 

FC3-1 .8970 

BSP  17765 

SG6  5562.3  R23 

.0338  R13 

.9300 

LSA  1559.0 

MSA 

222.2 

SSA 

28.7 

BOE  .9005 

BRA 

1 .2014 

BC3  6.5925 

FSP  -581 

SGI  5547.5  SG2  405.6  THA 

3.64 

ELI  1529.2 

El2 

147.9 

ALF 

16.00 

1877 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  22  1969 


flight  time  i B2.oo 


ARRIVAL  CATE  AUG  23  1969 


HELIOCENTRIC  CONIC 

Rl  148, 0U  LAL  .00  LOt  153.20  vl  26.407 

RP  108 .02  LAP  -1.21  LOP  55.60  VP  36.950 

RC  179.506  GL  8.44  GP  -15.67  TAl  75.15 

planetocentric  conic 


CISTANCE  531.276 

GAL  2.96  A7l  80.78  HCA  262.40  SHA  121 .54  ECC 

GAP  11.24  A7P  90.16  TAL  169.60  TAP  72.00  RCA 


,22341  INC  1 .2170  vl 
94.39  APO  340.70  V2 


30 . 1 06 
35  .083 


7AP  162.27  ETS  302.14  7AE  130.32  ETE  193.41  7AC  159.26  ETC  104.60  ClP-171.60 


C3  14.655 

VHL  3.820 

CLA  31.32 

RAl  76.32 

RAO  6567.6 

VEL  11.664 

PTH  2.05 

VHP  7.004 

DPA  5.00 

RAP  65.91 

ECC  1 .2412 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.01 

22  26  8 

3019.40 

-23.47 

155.70 

300.84 

68.63 

23  29  47 

3219.4 

-26.16 

147.82 

103.99 

2 10  58 

3110.01 

-23.46 

103.26 

300.03 

60.62 

3 2 40 

2510.0 

-26.15 

95.40 

76.01 

22  26  0 

3819.40 

-23.47 

155.70 

300,84 

68.63 

23  29  47 

3219.4 

-26.16 

147 .82 

103.99 

2 10  58 

3110.01 

-23.46 

103.20 

300.83 

68.62 

3 2 40 

2510.0 

-26.15 

95.40 

110.00 

4 35  13 

2661 .42 

-32.35 

7i  .90 

303.82 

70.31 

5 19  34 

2062  .4 

-33.62 

62.98 

110.00 

1 5 0 

3315.99 

-15.14 

114.63 

296.50 

50.98 

2 0 16 

2716.0 

-19.14 

107.80 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

.7324 

TRA 

1 .4517 

TC3-6.3227 

BAU 

1.2396 

SCT 

5577.3 

SGR 

533.4  SG3 

170.7 

ST 

1343.5 

SR 

455.6 

SS 

331  .3 

ROE 

.3009 

RRA 

.1307 

RC3  -.2233 

FAU 

.02070 

RRT 

.6400 

RRF 

.6209  RTF 

.9317 

CRT 

.0934 

CRS 

-.5602 

CST 

-.8694 

FDE 

.1407 

FRA 

.0412 

FC3-1 .6957 

8SP 

17942 

SOB 

5602.7 

R23 

.0280  R13 

.9310 

LSA 

1433.3 

MSA 

259.3 

SSA 

26.7 

BCE 

.7918 

BRA 

1 .4576 

SC 3 6.3267 

FSP 

-567 

SGI 

5567.8 

SG2 

409.1  THA 

3.52 

ELI 

1405.1 

EL2 

195.7 

alf 

17.20 

LAUNCH  DATE  FEB  22  1969 


flight  time  104.00 


ARRIVAL  CATE  AUG  25  1969 


HELIOCENTRIC  CONIC 

OISTANCE  536.847 

RL  140.00 

LAL 

.00 

LOL  153.20 

VL  26.443 

GAL  3.52 

ATL  88.97 

HCA  265.61 

SMA 

121 

.20 

ECC  .22025 

INC 

1 .0295 

Vl 

30.106 

RP  107.90 

LAP 

-1 .03 

LOP  50.81 

VP  36.931 

GAP  11.62 

ATP  90.00 

TAL  167.93 

TAP 

73.54 

RCA  93.60 

APO 

148.97 

V2 

35.095 

RC  181  .455 

GL 

6.9J 

GP  -15.13 

7AL  71.73 

7AP  163.11 

ETS  300.46 

TAE  130.44 

ETE 

193.00 

7AC  161 .57 

ETC 

183.04 

ClP 

-172.43 

PLANETOCENTRIC  CONIC 

C3  15.550 

VHL 

3.943 

OLA  30.07 

RAL  00 . 36 

RAO  6567.6 

VEL  11.702 

PTH  2.06 

VHP 

0.009 

OPA  6.03 

RAP 

68.05 

ECC 

1 .2559 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.44 

23 

7 10 

3753.74 

-22.25 

150.27 

305.42 

69.24 

24 

9 

44 

3153.7 

■24.00 

142.44 

100.56 

2 

2 10 

3202.25 

-22.24 

109.69 

305.42 

69.22 

2 

55 

32 

2602.2 

■24  .86 

101 .86 

79.44 

23 

7 10 

3753.74 

-22.25 

150.27 

305.42 

69.24 

24 

9 

44 

3153.7 

■24,00 

142.44 

100.56 

2 

2 10 

3202.25 

-22.24 

109.69 

305.42 

69.22 

2 

55 

32 

2602.2 

•24.06 

101 .06 

110.00 

5 

11  57 

2606.90 

-33.03 

67.88 

308.69 

80.65 

5 

55 

23 

2006.9 

-33.97 

58.76 

110.00 

1 

0 30 

3397.09 

-12.24 

119.13 

300.22 

57.03 

1 

57 

7 

2797.1 

- 

•16.40 

1 12.50 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6055 

TRA 

1.7204 

TC3-6.0005 

BAU  1.2402 

SGT  5613.7  SGR  529.6  SG3  165.5 

ST  1243.0 

SR 

446.3 

SS 

324.5 

ROE  . 3029 

RRA 

.1462 

RC3  -.2066 

FAU  .02689 

RRT  , 

.6281  RRF 

.6072  RTF  . 

.9336 

CRT  .6143 

CRS 

-.4203 

CST 

- .0660 

FOE  .0854 

FRA 

.0953 

FC3-1 .4969 

BSP  10115 

SGB  5638.6  R23 

.0227  Rl 3 

.9337 

LSA  1325.7 

MSA 

302.2 

SSA 

24.6 

BOE  .6770 

BRA 

1 . 7266 

BC3  6.0041 

FSP  -553 

SGI  5623.6  SG2  411,4  THA 

3.4] 

ELI  1297.1 

EL2 

240.2 

ALF 

16.94 

LAUNCH  CATE  FEB  22  1969 


flight  time  106. 00 


ARRIVAL  CATE  AUG  27  1969 


HELIOCENTRIC  conic 
Rl  140.00  LAL 
RP  107.94  LAP 
RC  103.304  GL  5.45  GP 
planetocentric  CONIC 
C3  16.657  VHL  4.081  CLA 


.00  LOL  153.20  VL 
.04  LOP  62.03  VP 
-14.65  7AL 


01  STANCE  542.370 

26.399  GAL  4.10  A7L  69.16  HCA  260.53  SHA  121.03  ECC  .23351  INC  .0434  Vl  30.106 

36.911  GAP  12.02  A7P  90.02  TAL  166.26  TAP  75.09  RCA  92.77  APO  149.29  V2  35.106 

65.39  7aP  163.90  ETS  290.55  7A£  130.55  ETE  192.63  7AC  163.00  ETC  102.90  ClP-173.25 


20.79  RAl  64.22  RAO  6567.7  VEL  11  .749  PTH  2.07  VHP  8.229  CPA  6.90  RAP  70.22  ECC  1.274  1 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

i INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

04.57 

0 

6 51 

3639.01 

-20.98 

141 .34 

309.99 

69.82 

1 7 

31 

3039.0 

-23.54 

133.57 

95.43 

1 

37  10 

3347.46 

-20.97 

119.92 

309.98 

69.81 

2 32 

57 

2747.5 

-23.53 

112.34 

100.00 

3 

21  24 

3012.41 

-26.34 

97.03 

311.82 

75.33 

4 11 

36 

2412.4 

-28.30 

88.66 

100.00 

1 

5 18 

3450,09 

-15.80 

125.17 

307.60 

64.29 

2 2 

48 

2050.1 

-19.13 

117.96 

110.00 

5 

45  9 

2562.36 

-33.47 

64.47 

313.43 

82.62 

6 27 

53 

1962.4 

-34.13 

55.29 

110.00 

0 

58  2 

3472.91 

-9.46 

123.24 

304.03 

57.00 

1 55 

55 

2872.9 

-13.74 

116.76 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .46 99 

TRA 

2.0031 

TC3-5.6328 

BAU  1.2551 

SGT 

5645.4  SGR 

525.1  SG3 

160.4 

ST  1175.1 

SR  436.3 

SS 

326.6 

ROE  .3057  RRA 

.1624 

RC3  -.1894 

FAU  .02511 

RRT 

.6168  RRF 

.5945  RTF 

.9355 

CRT  .7001 

CRS  -.2763 

CST 

- .077? 

FOE  .0326 

FRA 

.9406 

FC3-I .3052 

BSP  10261 

SGB 

5669.0  R23 

.0103  Rl 3 

.9356 

LSA  1240.2 

MSA  345.4 

SSA 

22.7 

BOE  .5606 

BRA 

2.0096 

BC3  5.6360 

FSP  -539 

SGI 

5654.0  SG2 

412.7  THA 

3.30 

ELI  1216.0 

El2  300.0 

alf 

15.54 

LAUNCH  DATE  FEB  22  1969 


flight  time  100.00 


ARRIVAL  DATE  AUG  29  1969 


HELIOCENTRIC  CONIC 
RL  140.00  LAL  .00  LOL  153.20 

RP  107.90  LAP  -.66  LOP  65.24 

?C  185.291  CL  4.08  GP  -14.21 

planetocentric  conic 
C3  18.001  VHL  4.243  OLA  27.50  RAl 


VL  26.356 
VP  36.892 
7AL  65,16 


DISTANCE  547.064 

GAL  4.72  A7L  09-34  HCA  272.04  SMA  120.78  ECC  .23922  INC  .6577  Vl  30.106 

GAP  12.44  ATP  69.90  TAL  164.60  TAP  76.65  RCA  91.00  APO  149.67  V2  35.120 

TAP  164.63  ETS  296.40  TAE  130.65  ETE  192.29  TAC  166.19  ETC  101.67  Clp-174.08 


87.07  RAD  6567.7  VEL  11.006  PTH  2.0 $ VHP  0.466  DPA  7.06  RAP  72.43  ECC  1 .2963 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

6 

5 

3317.74 

-24.25 

110.07 

316.06 

74.91 

3 

I 22 

2717.7 

-26.09 

110.69 

90.00 

0 

7 

5 

3705.43 

-15.21 

143.66 

312.64 

65.83 

J 

0 50 

3105.4 

-10,35 

136.39 

100.00 

4 

7 

57 

2924.07 

-27.70 

90.86 

316.98 

70.29 

4 

56  42 

2324.9 

-29.03 

82.33 

100.00 

0 

47 

54 

3573.53 

-12.02 

132.39 

311.05 

62.42 

1 

47  27 

2973.5 

-15.62 

125.45 

no. oo 

6 

15 

31 

2525.63 

-33.76 

61  .64 

318.06 

04.27 

6 

57  37 

1925.6 

-34 .18 

52.43 

110.00 

0 

56 

49 

3545,53 

-6.75 

127.11 

307.89 

56.41 

1 

55  54 

2945.5 

-11.12 

120.75 

differential  corrections 

TOE  .3292  TRa  2.3033  TC3-5.2257  6AU  1.2503 
ROE  .3096  RRA  .1793  RC3  - . J 7l 3 FAU  .02331 
FOE  -.0167  FRA  1.0029  fC3-l.}208  BSP  18322 
BDE  .4519  BRA  2.3103  6C3  5.2205  FSP  -522 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5670.8  SGR 
RRT  .6063  RRF 
SGB  5694.6  R23 
SCI  5679.6  SG2 


ORBIT  DETERMINATION  ACC  UR  A C Y 


520.0 

SG3 

155.4 

ST 

1149.9 

SR 

426.0 

SS 

336.1 

.5833 

RTF 

.9373 

CRT 

.5565 

CRS 

.1442 

CST 

-.9003 

.0151 

Rl  3 

.9373 

LSA 

1212.9 

MSA 

380.0 

SSA 

20.9 

412.9 

THA 

3.20 

ELI 

1176.4 

El2 

346.0 

ALF 

12.77 

1070 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  CATE  FEB  22  1969  FLIGHT  TIME  190.00  ARRIVAL  CATE  AUG  31  1969 

HELIOCENTRIC  CONIC  OISTANCE  553.299 

RL  1 4a  .00  LAL  .00  La  153.20  VL  26.313  GAL  5.37  A7L  09.53  HCA  275.26  SMA  120.53  ECC  .24543  INC  .4709  VI  30.106 

RP  107.07  LAP  -.47  LOP  60.46  VP  36.073  GAP  12.09  A7P  09.96  TAL  162.96  TAP  70.22  PC  A 90.95  APO  150.11  V2  35.132 

RC  107.175  CL  2.79  CP  -13.00  7Al  62.05  7AP  165.30  ETS  293.99  7AE  130.73  ETE  191.97  7AC  160.50  ETC  179.97  ClP-174.90 

planetocentric  CONIC 

C3  19.614  VHL  4.429  DLA  26.23  PAL  91.32  PAO  6567.8  VEL  11.074  PTH  2.11  VHP  0.721  DPA  8.67  RAP  74.68  ECC  1.3228 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  AS C 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 55  40 

3210.72 

-25.03 

112.05 

321 .26 

77.90 

3 49  19 

2618.7 

-27.23 

103.66 

90.00 

23  41  3 

3844 .02 

-11.17 

151 .90 

315.92 

63.81 

24  45  6 

3244  .0 

-14.60 

144.90 

100.00 

4 45  25 

2064 .08 

-28.45 

06.50 

321 .82 

00.43 

5 33  ID 

2264.9 

-29.40 

77.93 

ioo.oo 

0 37  55 

3673 .08 

-8.00 

138.10 

314.68 

61.32 

1 39  9 

3073.9 

-12.56 

1 31  .33 

110.00 

6 43  27 

2495.58 

-33.94 

59.32 

322.61 

05.64 

7 25  3 

1095.6 

-34.17 

50.08 

110.00 

0 56  22 

3615.95 

-4.00 

130.82 

311.79 

56.03 

1 56  38 

3015.9 

-0.51 

124 .54 

differential  corrections  mio-course  execution  accuracy  orbit  DETERMINATION  accuracy 

TOE  .1770  TRA  2.6157  TC3-4.0O77  BAU  1.2613  SGT  5693.6  SGR  513.6  SG3  150.6  ST  1161.9  SR  415.0  SS  350.4 

ROE  .3140  RRA  .1964  RC3  -.1540  FAU  .02162  RRT  .5959  RRF  .5723  RTF  .9393  CRT  .3942  CRS  -.0255  CST  -.9270 

FOE  -.0647  FRA  1 .0556  FC3  -.9545  BSP  18453  SG6  5716.7  R23  .0120  R13  .9394  LSA  1217.6  MSA  402.5  SS  A 19.4 

BOE  .3608  BRA  2.6231  BC3  4.0101  F$P  -508  SGI  5701  .9  SG2  4U  .9  THA  3.09  ELI  1174.7  El2  377.2  AlF  6.9 5 

LAUNCH  DATE  FEB  22  1969  FLIGHT  TIME  192.00  ARRIVAL  DATE  SEP  2 1969 

HELIOCENTRIC  CONIC  OISTANCE  550.674 

RL  140.00  LAL  .00  La  153.20  VL  26.271  GAL  6.05  A7L  09.72  HCA  270.40  SMA  120.29  ECC  .25219  INC  .2922  VI  30.106 

RP  107.03  LAP  -.28  LOP  71.68  VP  36.054  GAP  13.37  A7P  09.96  TAL  161.34  TAP  79.82  RCA  09.95  APO  150.62  V2  35.144 

RC  189.037  GL  1.59  GP  -13.43  7AL  59.08  7AP  165.92  ETS  291.31  7AE  130.00  ETE  191.60  7AC  170.79  ETC  177.44  ClP-175.73 

planetocentric  conic 

C3  21.533  VHL  4.640  OLA  24.97  RAL  94.55  RAO  6567.9  VEL  11.955  PTH  2.13  VHP  8.995  OPA  9.41  RAP  76.95  ECC  1.3544 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 33  46 

3155.42 

-26.65 

107.60 

326.09 

00.07 

4 26  21 

2555.4 

-27.75 

99.11 

90.00 

23  28  47 

3952.77 

-7.06 

150.10 

319.50 

62.71 

24  34  40 

3352.0 

-11.45 

151 .27 

100.00 

5 17  48 

2019.99 

-20.92 

03.32 

326.50 

02.09 

6 4 40 

2220.0 

-29.71 

74.61 

100.00 

0 31  22 

3763.44 

-5.04 

J43.10 

310.41 

60.63 

1 34  5 

3163.4 

-9.71 

136.45 

110.00 

7 9 11 

2471 .50 

-34.05 

57.44 

327.00 

06.74 

7 50  23 

1071 .5 

-34.12 

40.20 

110.00 

0 56  28 

3604.69 

-1.46 

134.42 

315.69 

55.04 

1 57  53 

3004.7 

-5.93 

128  -18 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .0192  TRA  2.9443  TC3-4.3015  BAU  1 .2620  SGT  5711.2  SCR  506.1  SG3  145.9  ST  1209.5  SR  403.6  SS  360.0 

ROE  .3192  RRA  .2136  RC3  -.1370  FAU  .01999  RRT  .5050  RRF  .5617  RTF  .9415  CRT  .2352  CRS  .0744  CST  -.9504 

FOE  -.1106  FRA  1.1083  FC3  -.0035  BSP  10571  SG0  5733.6  R23  .0091  R13  .9415  LSA  1262.6  MSA  408.2  SSA  18.1 

BOE  .3197  BRA  2.9521  BC3  4.3037  FSP  -495  SGI  5710.9  SG2  409.6  THA  2.99  ELI  1213.6  EL2  391.0  AlF  5.01 


LAUNCH  OATE  FEB  22  1969  FLIGHT  TIME  194.00  ARRIVAL  DATE  SEP  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  563.900 

RL  148.00  LAL  .00  La  153.20  VL  26.229  GAL  6.78  A7L  89.91  HCA  281  .70  SMA  120.05  ECC  .25956  INC  .0896  VI  30.106 

RP  107.79  LAP  -.09  LOP  74.91  VP  36.836  GAP  13.88  A7P  89.98  TAL  159.73  TAP  01.44  RCA  88.09  APO  151.21  V2  35.355 

RC  190.075  GL  .40  GP  -13.09  7Al  56.26  TAP  166.47  ETS  288.34  7A£  130.06  ETE  191.41  7AC  173.05  ETC  173.29  ClP-176.56 

plane tocentri c conic 

C3  23.804  VHL  4.079  OLA  23.74  RAL  97.58  RAO  6560.0  VEL  12.049  PTH  2.15  VHP  9.292  OPA  10.00  RAP  79.24  ECC  1.3918 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 6 3 

3109.66 

-27.15 

104.34 

330.74 

01.63 

4 57  52 

2509.7 

-28.03 

95 .79 

90.00 

23  20  40 

4047.25 

-4.07 

163.44 

323.20 

62.07 

24  20  7 

3447.3 

-8.57 

156.72 

100.00 

5 46  31 

2785.70 

-29.21 

80.82 

331.05 

03.37 

6 32  57 

2185.7 

-29.83 

72.07 

100.00 

0 26  40 

3846.45 

-3.05 

147.68 

322.19 

60.25 

1 30  54 

3246.5 

-6.99 

34J  . 1 J 

110.00 

7 32  54 

2452.09 

-34.11 

55.99 

331  .50 

07.59 

0 13  47 

1052.9 

-34.07 

46.75 

110.00 

0 56  55 

3752.02 

1 .12 

137.93 

319.59 

55.83 

I 59  27 

3152-0 

-3.37 

131.72 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1461  TRA  3.2912  TC3-3.9574  BAU  1.2600  SGT  5724.6  SGR  497.5  SG3  141.5  ST  1283.5  SR  392.1  SS  387.7 

ROE  .3252  RRA  .2310  RC3  -.1204  FAU  .01040  RRT  .5750  RRF  .5517  RTF  .9430  CRT  .0945  CRS  .1540  CST  -.9678 

FOE  -.1542  FRA  1.1619  FC3  -.6691  BSP  18669  SOB  5746.1  R23  .0067  R13  .9430  LSA  1337.9  MSA  401  .6  SSA  16.9 

BOE  .3565  BRA  3.2993  0C3  3.9593  FSP  -481  SGI  5731.0  SG2  406.2  THA  2.80  ELI  1284.1  EL2  390.2  AlF  1.82 

LAUNCH  DATE  FEB  22  1 969  FLIGHT  TIME  196.00  ARRIVAL  OATE  SEP  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  569-206 

RL  140.00  LAL  .00  La  153.20  VL  26.100  GAL  7.55  ATL  90.11  Ha  204.93  SMA  119.02  ECC  .26762  INC  .1058  VJ  30.106 

RP  107.76  LAP  .10  LOP  70.13  VP  36.017  GAP  14.43  ATP  90.03  TAL  150.15  TAP  03.08  RCA  87.75  APO  151.88  V2  35.166 

RC  192.690  GL  -.54  GP  -12.78  TAt  53.60  TAP  166.96  ETS  205.07  TAE  130.90  ETE  1 91.15  TAC  175.24  ETC  165.29  CLP-177.40 

PLANETOCENTRIC  CONIC 


C3  26.403 

VHL 

5.146 

OLA  22.56 

RAL  100.41 

RAD  6568. 

1 VEL  12.160 

PTH  2.10 

VHP  9. 

,614 

OPA  10.69 

RAP 

81  .55 

ECC 

1 -4358 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

34  22 

3075.66 

-27.46 

101.90 

335.26 

02. 01 

5 25 

37 

2475.7 

28 . 1 7 

93.31 

90.00 

23 

14  53 

4133.00 

-2.10 

160.29 

326.96 

61.75 

24  23 

46 

3533.8 

-5.86 

161  .63 

100.00 

6 

12  20 

2759.77 

-29.40 

70.91 

335.50 

04.36 

6 50 

19 

2159.8 

- 

29.87 

70.14 

100.00 

0 

23  31 

3924.92 

-.39 

151.99 

326.01 

60.11 

1 20 

56 

3324.9 

-4.36 

145.46 

110.00 

7 

54  45 

2439.36 

-34.14 

54.94 

335.06 

80.22 

0 35 

24 

1039.4 

34.01 

45.70 

110.00 

0 

57  36 

3010.10 

3.64 

14] .30 

323.49 

55.99 

2 I 

14 

3218.1 

-.85 

1 35  . J 7 

inferential  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3145 

TRA 

3.6612 

TC3-3.5381 

BAU  1.2532 

SGT 

5733.0  SGR 

400.0  SG3 

137.2 

ST  1374.1 

SR 

380.7 

SS 

407.9 

ROE  .3322 

RRA 

.2486 

RC3  -.1042 

FAU  .01679 

RRT 

.5662  RRF 

.5427  RTF 

.9462 

CRT  -.0193 

CRS 

.2164 

CST 

-.9794 

FOE  -.1945 

FRA 

1.2177 

FC3  -.5409 

BSP  10676 

SG6 

5753.7  R23 

.0052  R13 

.9462 

LSA  1431  .3 

MSA 

388.2 

SSA 

15.9 

BOE  .4575 

BRA 

3.6696 

BC3  3.5396 

FSP  -465 

SGJ 

5739.7  SG2 

401  .0  THA 

2.77 

Eli  1374.1 

EL2 

380  .6 

ALF 

179.67 

1079 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  22  J969 


flight  time  i 90.00 


ARRIVAL  CATE  SEP  8 1969 


HELIOCENTRIC  CONIC 
Rl  148.00  LAL  .00  La  153,20 

RP  107.73  LAP  .29  LOP  81.36 

RC  194.480  CL  -1.47  GP  -J?.50 

planetocentric  CONIC 
C3  29.635  VHL  5.444  OLA  21.43 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 59  36  3050.62 

90.00  23  10  36  4214.91 

100.00  6 35  40  2740.83 

100.00  0 21  8 3999.92 

110.00  8 14  51  2430.53 

110.00  0 58  26  3883.00 

DIFFERENTIAL  CORRECTIONS 


VL  26.148 
VP  36.798 
7AL  51.09 

RAL  103.03 
INJ  LAT 
-27.66 
.52 
-29.52 
2.15 
-34.16 
6.10 


01  STANCE  574.339 

GAL  8.37  A7L  90.31  HCA  288.15  SMA  119.59  ECC  .27643  INC  .3088  vi  30.106 

GAP  15.03  A7P  90.10  TAL  156.60  TAP  84.76  RCA  86.53  AFC  152.65  V2  35.177 

7AP  167.38  ETS  281 .50  7AE  130.92  ETE  190.91  7AC  177.19  ETC  145.27  ClP-178.25 


RAO  6568.2  VEL  12.289  PTH  2.21  VHP  9.964 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


100.10 

172.81 

77.52 

156.10 

54.25 

144.79 


339.67 

330.75 

339.88 

329.84 

340.18 

327.39 


83.69 

61.69 
85.08 
60.18 
88.63 
56.30 


5 50  26 
24  20  50 

7 21  21 

1 27  48 

8 55  22 

2 3 9 


MID-COURSE  EXECUTION  ACCURACY 


TOE 

-.4934 

TRA 

4.0484 

TC3-3.1402 

BAU 

1 .2446 

SGT 

5736.8  SGR 

477.0  SG3 

133.0 

ST 

1471  .7 

SR 

368.9 

ROE 

,3398 

RRA 

.2656 

RC3  -.0893 

FAU 

.01528 

RRT 

.5559  RRF 

.5330  RTF 

.9489 

CRT 

-.1137 

CRS 

.2683 

foe 

-.2343 

FRA 

1 .2736 

FC3  -.4465 

BSP 

18757 

SOB 

5756.6  R23 

.0036  R13 

.9489 

LSA 

1532.1 

MSA 

371  .4 

BOC 

.5991 

BRA 

4.0572 

0C3  3.1415 

FSP 

-453 

SGI 

5743.0  502 

396.1  THA 

2.66 

ELI 

1472.3 

EL2 

366.3 

OPA  11.23  RAP  83.87  ECC  1.4877 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2450.6  -28.25  91.48 

3614.9  -3.27  166.18 

2140.8  -29.89  68.73 

3399.9  -1.83  149.58 

1830.5  -33.97  45.01 

3283.0  1.63  138.56 

ORBIT  DETERMINATION  ACCURACY 

428.4 

.9869 
15.0 


5SA 


LAUNCH  DATE  FEB  22  196 9 


flight  time  200.00 


ARRIVAL  DATE  SEP  10  1969 


HELIOCENTRIC  CONIC 

RL  148.00  LAL  .00  La  153.20  VL  26.108 

RP  107.70  LAP  .48  LOP  84 . 58  VP  36.779 

RC  196.245  Gl  -2.32  GP  -12.23  7Al  48.75 

PLANE TOCENTRJC  CONIC 
C3  33.342  VHL  5.774  OLA 


DISTANCE  579.360 
GAL  9.24  A7L  90.52  HCA 

GAP  15.68  A7P  90.19  TAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

5 22  17 

3032.90 

-27.79 

90.00 

23  7 20 

4 291.90 

3.00 

100.00 

6 56  51 

2727.94 

-29.59 

100.00 

0 19  23 

4072.10 

*4.59 

110.00 

8 33  21 

2426.06 

-34.17 

110.00 

0 59  23 

3946 . 74 

8.50 

DIFFERENTIAL 

CORRECTIONS 

20.35  RAL  105.47  RAO  6568.3  VEL  12.438  PTH 
INJ  LONG  INJ  RT  ASC  IN, 


98,82 

177.11 

76.56 

160.08 

53.90 

148.17 


344.00 
334.55 
344,19 
333.67 
344,45 
331 .27 


291,38 

SMA 

119.36 

ECC  .28610 

INC 

.5195 

VI 

30.106 

155.09 

TAP 

86.47 

RCA  85.21 

APO 

153.51 

V2 

35.187 

130.92  ETE 

190.69 

TAC  178.01 

ETC 

90.84 

CLP 

-179.11 

2.25 

VHP 

10.346 

OPA  11. 72 

RAP 

86.20 

ECC 

1.5407 

1 ATM TH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

84.32 

6 

12  50 

2432.9 

- 

20.28 

90.19 

61.83 

24 

18  52 

369) .9 

-.79 

170.48 

85.58 

7 42  19 

2127.9 

- 

29.89 

67.77 

60.43 

J 

27  15 

3472.1 

.62 

153.54 

88.83 

9 

13  47 

J826.1 

- 

33.95 

44.66 

56.76 

2 

5 9 

3346.7 

4.06 

141 .89 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6791 

TRA 

4.4593 

TC3-2.7632 

BAU 

J .2322 

SGT 

5736.6 

SGR 

464.8 

SG3 

129.0 

ST 

1570.9 

SR 

357.0 

SS 

448.8 

RDC 

.3403 

RRA 

.2820  RC3  -.0754 

FAU 

.01382 

RRT 

.5451 

RRF 

.5231 

RTF 

.9518 

CRT 

-.1887 

CRS 

.3102 

CST 

-.9916 

FOE 

-.2726 

FRA 

1 .3316 

FC3  -.3589 

BSP 

18826 

see 

5755.4 

R23 

.0023  R13 

.9518 

LSA 

1634.4 

MSA 

353.7 

SSA 

14.2 

BOE 

.7632 

BRA 

4.4682 

6C3  2.7642 

FSP 

-440 

SCI 

5742.3 

SG2 

389.3 

THA 

2.54 

ELI 

1572.4 

EL2 

350.2 

alf 

177.4? 

LAUNCH  OATE  FEB  22  1969 


flight  time  202.00 


ARRIVAL  cate  SEP  12  1969 


VL  26.069 
VP  36.761 
7AL  46.56 


GAL 

GAP 


01  STANCE  584.251 

10.18  A7L  90.74  HCA  294.61  SMA  119.15  ECC 
16.38  A7P  90.31  TAL  153.62  TAP  88.23  RCA 


.29672  INC  .7397  VI  30.106 
83.79  APO  154.50  V2  35.196 


HELIOCENTRIC  CONIC 
RL  148.00  LAL  .00  La  153.20 

RP  107.67  LAP  .67  LOP  87.81 

RC  197.986  GL  -3.09  GP  -11.99 

PLANETOCENTRIC  CONIC 

C3  37.706  VHL  6.14]  ClA  19.33  RAL  107.72  RAO  6568.5  VEL  12-612  PTH  2.29  VHP  10.763  DPA  12.14  RAP  88.53  ECC  1.6206 


7AP  168.01  ETS  273.45  7AE  130.90  ETE  390.47  7AC  176.73  ETC  46.76  ClP-179.99 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

42  46 

3021 .39 

-27.86 

97.98 

348.26 

84.74 

6 33 

8 

2421  .4 

-28 . 30 

89.35 

90.00 

23 

4 49 

4365.54 

5.36 

181 .24 

338.35 

62.15 

24  17 

34 

3765.5 

1 .59 

174 .59 

100.00 

7 

16  8 

2720.34 

-29.63 

76.00 

348.42 

85.87 

8 i 

28 

2120.3 

-29.89 

67.21 

100.00 

0 

18  4 

414J .82 

6.92 

163.94 

337.50 

60.85 

1 27 

6 

3541  ,8 

2.98 

157.37 

110.00 

8 

50  20 

2425.62 

-34.17 

53.87 

348,67 

88.85 

9 30 

45 

1825.6 

-33.95 

44.63 

1 10 .00 

I 

0 22 

4009.31 

10.81 

151  .54 

335.14 

57.37 

2 7 

11 

3409.3 

6.43 

145.18 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -;0721 

TRA 

4.8963 

TC3-2.4O09 

BAU  1 .2147 

SGT 

5731.8  SGR 

451.4  SG3 

125.2 

ST  1667.2 

SR  345.1 

SS  468.8 

ROE  .3575 

RRA 

.2976 

RC3  -.0625 

FAU  .01238 

RRT 

.5335  RRF 

.5130  RTF 

.9549 

CRT  -.2486 

CRS  .3441 

CST  -.9945 

FOE  -.3096 

FRA 

1 .3924 

FC3  -.2042 

BSP  18875 

SGB 

5749.6  R23 

.0014  R13 

.9549 

LSA  1733.6 

MSA  336.2 

SSA  13.5 

BOE  .9425 

BRA 

4.9054 

BO  2.4097 

FSP  -428 

SGI 

5736.9  SG2 

381.5  THA 

2.42 

ELJ  1669.5 

El2  333.8 

ALF  176.93 

LAUNCH  DATE  FEB  22  1969 


flight  time  204.00 


ARRIVAL  DATE  SEP  14  1969 


GAL 

GAP 


HELIOCENTRIC  CONIC 

RL  140.00  LAL  .00  La  153.20  VL  26.031 

RP  107.64  LAP  .86  LOP  91.05  VP  36.742 

RC  199.701  Gt  -3.79  GP  -11.77  7AL  44.54 

PLANETOCENTRIC  CONIC 

C3  42.852  VHL  6.546  OLA  18.37  RAL  109.80  RAO  6568.6  VEl  12.815  PTH 


OISTANCE  588.986 

11.19  A7L  90.97  HCA  297.84  SMA  118.93  ECC  .30843  INC  .9717  vi 
17.14  A7P  90.45  TAL  152.20  TAP  90.04  RCA  82.25  APO  155.62  V2 


7AP  166.20  ETS  269.02  7A £ 130.85  ETC  190.26  7AC  174.73  ETC 


30.106 
35.205 
31 .63  CLP  179.1  I 


2.33  VHP  11.221  OPA  12.50  RAP  90.85  ECC  1 .7052 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 1 19 

3015.23 

-27.90 

97.54 

352.44 

84.96 

6 51  34 

2415.2 

-28.31 

80.90 

90.00 

23  2 50 

4436.29 

7.59 

185,24 

342,15 

62.64 

24  16  46 

3836.3 

3.06 

3 70.54 

100.00 

7 33  40 

27J7.44 

-29.65 

75.79 

352.59 

85.98 

8 18  57 

2117.4 

-29.89 

66.99 

100.00 

0 17  6 

4209.31 

9.14 

167.72 

341.32 

61.41 

1 27  16 

3609.3 

5.25 

161  .09 

110.00 

9 5 54 

2428 .86 

-34.16 

54.12 

35 2.84 

80.70 

9 46  23 

1828.9 

-33.96 

44  .00 

110.00 

1 1 21 

4070.65 

13.04 

154.09 

339.00 

50.12 

2 9 12 

3470.7 

8.73 

140.44 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0720  TRA  5.3656  TC3-2.0770  BAU  1.1903 

ROE  .3679  RRA  .3123  RC3  -.0506  FAU  .01090 

FOE  -.3444  FRA  1.4575  FC3  -.2203  BSP  18841 

0OE  1.1334  BRA  5.3747  8C3  2.0776  FSP  -413 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5723,8  SGR 
RRT  , 5209  RRF 
SG0  5740,4  R23 
SGI  5728.3  SG2 


ORBIT  DETERMINATION  ACCURACY 


437.0 

SG3 

121.6 

ST 

1758.1 

SR 

333.4 

SS 

488.2 

.5025 

RTF 

.9581 

CRT 

-.2964 

CRS 

.3706 

CST 

-.9965 

.0016  R13 

.9581 

LSA 

1027.0 

MSA 

319.5 

SSA 

12.9 

372.8 

THA 

2.29 

ELI 

1760.9 

El2 

317.9 

alf 

376.67 

1880 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  DATE  VMS  22  1969  FLIGHT  TIME  206.00  ARRIVAL  DATE  SEP  16  196 9 


HELIOCENTRIC  CONIC  OISTANCE  593.53? 


RL  140.00 

LAL 

.00 

La  153.20 

vt  25.994 

GAL  12.28 

AZL  91.2? 

HCA 

301.07 

SMA 

118.73 

ECC 

.32138 

INC 

1 .2181 

VJ 

30.106 

RP  107.60 

LAP 

1.04 

LOP  94.20 

VP  36.724 

GAP  17.99 

AZP  90.63 

TAL 

150.83 

TAP 

91.91 

RCA 

80.57 

APO 

156.88 

V2 

35.213 

RC  201.391 

GL 

-4.43 

GP  -11.56 

ZAl  42.67 

ZAP  168.30 

ETS  264.35 

7AE 

130.77 

ETE 

190.05 

ZAC 

172.59 

ETC 

25.10 

Clp 

1 78 . 1 9 

planetocentric  conic 

C3  40.935 

VHL 

6.995 

Ola  17.47 

RAL- 111.  70 

RAO  6568.8 

VEL  13.050 

PTH 

2.30 

VHP 

11.727 

OPA 

12.80 

RAP 

93.16 

ECC 

1 .8053 

LNCH  A7MTM 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

10  7 

3013.75 

-27.91 

97.43 

356.53 

05.01 

7 

0 20 

2413.7 

- 

28 .31 

88.79 

90.00 

23 

1 15 

4504.41 

9.70 

189.13 

345.93 

63.27 

24 

16  19 

3904.4 

6.03 

182.37 

100.00 

7 

49  36 

2710.72 

-29.64 

75.88 

356.69 

85.94 

8 

34  55 

2118.7 

- 

29.89 

67.09 

100.00 

0 

16  22 

4274.67 

11.24 

171  .43 

345.1? 

62.12 

1 

27  37 

3674.7 

7.42 

164 .73 

110.00 

9 CO  9 

2435.46 

-34.15 

54.63 

356.95 

88.40 

10 

0 43 

1835.5 

- 

33.99 

45.39 

110.00 

1 

2 CO 

4130.70 

15.17 

158.24 

342.84 

59.00 

2 

11  10 

3530.7 

10.95 

151  .68 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE 

EXECUTION  - 

ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2015  T*A  5.0625  TC3-1.7753  BAU 

1.1604 

SGT  5709.4 

SGR 

4?1  .1 

SG3 

118.1 

ST 

1840.6  SR 

321 .5 

SS 

508.0 

ROE  .3720  MU  .3250  RC3  -.0401  FAU 

.00950 

RRT  .5067 

RRF 

.4901 

RTF 

.9616 

CRT 

-.3367  CRS 

.3954 

CST 

-.9977 

FOE  -.3202  FRA  1.5253  FC3  -.1680  BSP 

18869 

SGB  5724.9 

R23 

.0010 

R13 

.9616 

LSA 

1912.4  MSA 

303.3 

SSA 

12.2 

BOE  1.3364  BRA  5.0715  BC3  1.7738  FSP 

-40? 

SGI  5713.4 

SG2 

362.8 

THA 

2.15 

ELI 

1843.9  El? 

302.2 

alf 

176.54 

LAUNCH  OATE  FEB  22  I960 

flight 

TIME 

208.00 

ARRIVAL 

DATE 

SEP 

18  1969 

HELIOCENTRIC  CONIC  DISTANCE  597.051 

RL  14 0.00  LAL  .00  LOL  153.20  VL  25.957  GAL  13.47  A7L  91.48  HCA  304.31  SNA  118.53  ECC  .3357?  INC  1.4820  VI  30.106 

RP  107.99  LAP  l.ff  LOP  97.32  VP  36.705  GAP  18.9?  AZP  90.84  TAL  149.54  TAP  93.85  RCA  78.73  APO  158.3?  V2  35.221 

RC  209.096  CL  -5.00  CP  -11.38  ZAL  40.96  ZAP  168.30  ETS  259.48  ZAE  130.65  ETE  189.85  7AC  170. *2  ETC  21.57  ClP  177.23 

planetocentric  conic 


C3  56.151 

VHL 

7.4#}  OUt  16.63 

RAL  113.44 

RAO  6569.0 

VEL  13.323 

PTH  2.43 

VHP 

12.286 

OPA  13.05 

RAP  95.45 

ECC  1.924! 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INV  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

00.00 

6 

33  10 

3016.36 

-27.09 

97.62 

.54 

84.92 

7 

23 

34 

2416.4 

-28.31 

88.98 

00.00 

n 

50  57 

4570.02 

11.6 8 

192.93 

349.68 

64.02 

24 

16 

7 

3970.0 

8.10 

106.09 

too. 00 

0 

4 3 

2723.68 

-29.6? 

76.25 

.70 

85.74 

8 

49 

27 

2123.7 

-29.89 

67.46 

100.00 

0 

15  40 

4337.93 

13.23 

175.08 

348.89 

62.95 

1 

28 

7 

3737.9 

9.50 

1 60 . 20 

110.00 

9 

33  6 

2445.06 

-34.13 

55.38 

.99 

87.96 

10 

13 

51 

1845.1 

-34.04 

46.14 

110.00 

1 

3 15 

4109,32 

17.20 

16 1 .57 

346.65 

59.99 

2 

13 

4 

3589.3 

13.08 

154  .08 

DIFFERENTIAL  CORRECTIONS  MIC- COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINA TION  ACCURACV 

TDE-1  *9029  7RA  6.9696  TC3-1  .4952  BAU  1.1227  SGT  5691.3  SGR  404.1  SG3  114.7  ST  1915.4  SR  309.6  SS  528.0 

ROE  .3610  RRA  .9357  RC3  -.0308  FAU  .00807  RRT  .4903  RRF  .4759  RTF  .9652  CRT  -.3715  CRS  .4172  CST  -.9985 

FOE  -.4196  FRA  1.9661  FC3  -.1245  BSP  18879  SG6  5705.7  R23  . OOlO  R13  .9652  LSA  1990.1  MSA  287.6  SSA  11.6 

80E  1.3924  0RA  6.4047  BC3  1.4955  FSP  -390  SGI  5694.8  SG2  352.0  THA  2.00  ELI  1918.9  El2  286.9  AlF  176.49 


LAUNCH  OATE  FEB  22  1969  * TChT  TIME  210.00  ARRIVAL  CATE  SEP  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  601.893 

RL  148.00  LAL  .00  LOL  153.20  vl  25.922  GAL  14.76  A7L  91.77  HCA  307.54  SMA  118.33  ECC  .35167  INC  1.7671  V]  30.106 

RP  107.37  LAP  1.40  LOP  100.75  VP  36.687  GAP  19.95  A7P  91.08  TAl  148.34  TAP  95.88  RCA  76.72  APO  159.95  V2  35.228 

RC  204.667  GL  -5.51  GP  -11.20  7Al  39.40  7AP  168.19  ETS  254  .48  7AE  130.49  ETE  189.64  ZAC  168.27  ETC  19.39  ClP  3 76.23 

PLANETOCENTRIC  CONIC 

C3  64.752  VHL  8.047  OLA  15.86  RAl  115.02  RAO  6569.2  VEL  13.642  PTH  2.49  VHP  12.908  OPA  13.25  RAP  97.70  ECC  2.0656 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 46  59 

3022.55 

-27.06 

98.07 

4 .44 

84.70 

7 37  21 

2422.6 

-20 . 30 

89.43 

90.00 

22  58  52 

4633.14 

13.54 

196.64 

353.38 

64.89 

24  16  5 

4033.1 

10.04 

189.71 

100.00 

8 17  6 

2731 .90 

-29.57 

76.86 

4.61 

85.43 

9 2 38 

2131 .9 

-29.89 

68.07 

100.00 

0 15  21 

4399.03 

15.09 

170.66 

352.61 

63.89 

1 28  40 

3799.0 

1 1 .46 

1 71 .75 

110.00 

9 44  51 

2457.34 

-34.10 

56.34 

4.95 

87.39 

10  25  49 

1857.3 

-34.08 

47.10 

110.00 

1 4 6 

4246.35 

19.11 

164.89 

350.42 

61 .10 

2 14  52 

3646.4 

15.11 

1 58.06 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE 

EXECUTION  ACCORAC^ 

ORBIT  DETERMINATION  ACCURACV 

TOE- 

•1  .7346 

TRA 

6.9705 

TC3- 

-1  .2419 

BAU 

1 .0753 

SGT 

5669.3 

SGR 

385.9 

SG3 

111.5 

ST 

1981.1 

SR 

297.8 

SS 

548.5 

ROE 

.404? 

RRA 

.3437 

RC3 

-.0227 

FAU 

.0066? 

RRT 

. 4 ? 10  RRF 

.4592 

RTF 

.9688 

CRT 

-.4022 

CRS 

.4371 

CST 

- . 9990 

FOE 

-.4511 

FRA 

1 ,6770 

FC3 

- .0885 

esp 

18870 

SGB 

5682.4 

R23 

.0014 

R13 

.9688 

LSA 

2059.1 

MSA 

272.6 

SSA 

11  .0 

BOE 

1.7011 

BRA 

6.9789 

BC3 

1 .2421 

FSP 

-379 

SGI 

5672.3 

SG2 

340.2 

THA 

I .84 

ELI 

1984.0 

EL2 

272.1 

alf 

176.47 

LAUNCH  DATE  FEB  22  1969  FLIGHT  TIME  212.00  ARRIVAL  OATE  SEP  2?  1969 

HELIOCENTRIC  CONIC  DISTANCE  605.593 

RL  148.00  LAL  .00  La  153.20  VL  25.888  GAL  16.18  A7L  92.08  HCA  310.77  SHA  118.15  ECC  .36948  INC  2.0703  Vl  30.106 

RP  107.55  LAP  1.57  LOP  103.99  VP  36.669  GAP  21.09  A7P  91.36  TAL  147.23  TAP  98.01  RCA  74.49  APO  161.80  V2  35.235 

RC  206.313  GL  -5.97  OP  -11.04  7AL  38.00  ZAP  167.97  ETS  249.41  7AE  130.28  ETE  189.44  ZAC  166.15  ETC  17.92  ClP  175.18 

PLANETOCENTRIC  CONIC 

C3  75.057  VHL  8.664  OLA  15.15  RAl  116.44  RAO  6569.5  VEL  14.015  PTH  2.56  VHP  13.604  OPA  13.40  RAP  99.9?  ECC  2.235? 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 59  14  3031 .86  -27.80  98.74  8.2  3 84.36  7 4 9 46  2431.9  - 28.29  90 . II 

90.00  225755  4693. 7j  15.26  200.26  357.02  65.85  2416  9 4093.7  11.87  193.2? 

1 00.00  8 28  49  2742,97  -29.51  77.67  8.41  85.00  9 14  32  2143.0  -29.89  68.89 

100.00  0 14  58  4457.84  16.8?  182.17  356.27  64.92  1 29  15  3857.8  13.30  175.15 

110.00  95526  2471.96  -34.04  57.48  8.80  86.72  10  36  38  1872.0  -34.12  40. 24 

110.00  1 450  4301.61  20.89  168.19  354.13  62.31  2 16  32  3701 .6  17.02  161 .20 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1. 9766  TRa  7.5947  TC3-1 .0104  BAU  1.0140  SGT  5643.6  SGR  366.8  SG3  108.4  ST  2036.8  SR  286.2  SS  569.7 

ROE  .4109  RRA  .3485  RC3  -.0158  FAU  .00  505  RRT  .4483  RRF  .4393  RTF  .9725  CRT  -.4295  CRS  .4553  CST  -.9994 

FOE  -.4864  FRA  1.7639  FC3  -.0583  BSP  18776  SG0  5655.5  R23  .0021  RI3  .9725  LSA  2118.5  MSA  258.2  SSA  JO. 5 

BOC  2.0205  BRA  7.6027  8C3  1.0105  FSP  -367  SCI  5646.0  SC2  327.7  THA  1.67  El!  2040 . 5 El2  258.0  AuF  176.49 


1881 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4 1968-69  • 


LAUNCH  CATf;  FE6  ??  1909  f LIGHT  TIME  214,00  ARRIvAl  CATC  SEP  ?4  I 960 

HEL  iOCENTffIC  CONIC  DISTANCE  608.868 

Rl  MM.no  lal  .00  L«X  1 53. 20  VL  25.855  CAL  17.74  A?L  92. 4?  HCA  314.01  SMA  117.97  ECC  .3  8942  INC  ?.4?M  vi  30.  pie 

RP  107.53  LAP  1.74  lOP  107. 21  VP  36-652  GAP  22. 38  A7P  91.68  TAt  146.25  TAP  100.26  RCA  72.03  APO  163.91  v?  35.?4<i 

PC  207.904  Cl  -6.39  CP  -10.88  7Al  36.76  7AP  167.62  ETS  244.33  7AE  130.00  ETE  189.22  7AC  164.08  ETC  16.89  ClP  174.07 

PLANETOCENTRIC  CCNIC 


C3  87.48? 

VHL 

9 

.353 

Ct A 14.51 

RAL  117.70 

RAD  6569.7 

VEL  14.451 

PTH  2.62 

VHP  14.385 

CPA  13.51 

RAP  102.08 

ECC  2.4397 

LNCH  A/MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  ? LAT 

INJ  ? LONG 

90  .00 

7 

10 

6 

3043.88 

-27.71 

99.61 

11  .87 

83.93 

8 0 50 

2443.9 

28.26 

90.99 

90.00 

22 

57 

4 

4751  .55 

16.84 

203.77 

.56 

66.89 

24  16  16 

4J51 .6 

13.56 

196.6? 

100.00 

8 

39 

13 

2756.50 

-29.43 

78.67 

12.07 

84.48 

9 25  9 

2156.5 

-29.88 

69.90 

100.00 

0 

14 

34 

4514.17 

18.4] 

185.60 

359.83 

66.03 

1 29  49 

39M.2 

15.02 

1 78 . 4 5 

1 10.00 

10 

4 

50 

2488.60 

-55.97 

58 . 77 

12.52 

85.95 

10  46  19 

1888.6 

-34.16 

49.53 

1 10.00 

1 

5 

27 

4354 .84 

22.54 

1 7j .44 

357,76 

63.60 

2 18  I 

3754  .8 

18.81 

164 .29 

DIFFERENTIAL  corrections  mid-course  EXECUTION  ACCURACY  ORBI T CE TERMINATION  ACCURACY 


TCE-2.2373 

TRA 

8.2670 

TC3 

-.8039 

BAU 

.9403 

SGT 

5612.8 

SGR 

346.5 

SG3 

105.5 

ST 

2084.0 

SR 

274 .6 

SS 

592.8 

ROE  .4350 

RRA 

.3487 

RC3 

-.0100 

FAU 

.00  344 

RRT 

.4202 

RRF 

.4139 

RTF 

.9760 

CRT 

-.4567 

CRS 

.4750 

CST 

-.9996 

FCE  -.5241 

FRA 

1 .8583 

FC3 

-.0340 

BSP 

18767 

SG0 

5623.4 

R23 

.0028 

Rl  3 

.9760 

LSA 

2170.3 

MSA 

24  4 .0 

SSA 

9.9 

BCE  2.2792 

BRA 

8.2744 

BC3 

.8040 

FSP 

-357 

SGI 

5614.7 

SG2 

314.3 

THA 

1 .49 

Eli 

2087.8 

El2 

243.8 

AlF 

176.51 

launch  OATE  FEB  22  1969  FLIGHT  TIME  216.00  ARRIVAL  CATE  SEP  26  1969 

HELIOCENTRIC  CONIC  CISTANCE  611.611 

RL  M8.00  LAl  .00  La  153.20  VL  25.824  GAL  19.48  A7"l'  92.80  HCA  317.24  SMA  117.80  ECC  .41185  INC  2.8043  Vj  30.106 

RP  107.52  LAP  1,90  LOP  110.48  VP  36,634  GAP  23.83  A/P  92.06  TAL  145.41  TAP  102.65  RCA  69.28  APO  166.31  V2  35.246 

RC  209.470  GL  -6.75  CP  -10.74  7Al  35.69  TAP  167.14  ETS  239,29  7AE  129,64  ETE  189.00  7AC  162.07  ETC  16.13  ClP  17 2.89 

PLANETOCENTRIC  CONIC 

C3  102.571  VHL  10.128  OLA  13.93  RAL  118.78  RAO  6570.0  V£L  14.964  PTH  2 JO  VHP  15.268  CPA  13.57  RAP  104.17  ECC  2.6881 


LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 19  36 

3058.24 

-27.60 

100.65 

15.35 

83.4? 

8 10  34 

2458.2 

-28.23 

92.04 

90.00 

22  56  15 

4806.46 

18.27 

207.16 

3.97 

67.98 

24  16  21 

4206.5 

15.32 

199.90 

100.00 

8 48  18 

2772.J5 

-29.32 

79.82 

15.57 

83.89 

9 34  31 

2172.2 

-29.85 

7J  .06 

100.00 

0 14  10 

4567.77 

19.86 

188.92 

3.27 

67.19 

1 30  17 

3967.8 

16.60 

181 .64 

110.00 

10  13  4 

2506.94 

-33.87 

60.20 

16.08 

85.12 

10  54  51 

1906.9 

-34.18 

50 .97 

110.00 

J 5 53 

4405.75 

24.05 

174.62 

3.27 

64.94 

2 19  19 

3805.7 

20.47 

167.31 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  CETERMINA  T ION  ACCURACY 

TOE -2 .5145  TRA  8.9996  TC3  -.6187  BAU  .8484  SGT  5577.6  SCR  325.4  SG3  102.6  ST  2121.7  SR  263.3  SS  6]  7.9 

ROE  .4531  RRA  .3434  RC3  -.0055  FAU  .00166  RRT  .3853  RRF  .3819  RTF  .9795  CRT  -.4836  CRS  .4954  CST  -.9998 

FDE  -.5635  FRA  1.9629  FC3  -.0140  BSP  18734  SOB  5587.1  R23  .0037  R13  -9795  LSA  2213.5  MSA  230.1  SSA  9.3 

BOE  2.5550  BRA  9.0062  BC3  .6187  FSP  -348  SCI  5579.1  SC2  300.2  THA  1,29  ELI  2125.5  El2  230.0  AiF  J76.53 


LAUNCH  CATE  FEB  22  1969  FLIGHT  TIME  218.00  ARRIvAl  CATE  SEP  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  613.681 

RL  M8.00  lal  .00  La  153.20  VL  25.794  GAl  21 .42  A7L  93.24  HCA  320.48  SMA  117.64  ECC  .437)6  INC  3.2372  vj  30.106 

RP  107.50  LAP  2.06  LOP  113.72  VP  36.618  GAP  25,48  A7P  92.50  TAL  144.75  TAP  105.23  RCA  66.21  APO  169.07  V2  35.250 

RC  211.012  CL  -7.08  GP  -10.60  7al  34.79  TAP  166.52  ETS  234.35  7AE  129.19  ETE  188.76  /AC  160. M ETC  15.57  ClP  17J.63 

PLANETOCENTRIC  CONIC 

C 3 121.044  VHL  11.002  CLA  13.42  Ral  119.69  RAC  6570.3  VEL  1 5.569  PTH  2.77  VHP  16.272  CPA  13.61  RAP  106.17  ECC  2.9921 


LNCH  A/MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 27 

42 

3074 .59 

-27.47 

101.83 

18.63 

82.85 

8 18  57 

2474  .6 

-28.18 

93 .23 

90.00 

22  55 

25 

4858 .1  1 

19.56 

210.40 

7.22 

69.10 

24  16  23 

4258.3 

36.54 

203.03 

100.00 

8 56 

4 

2789.62 

- 29.18 

81.10 

18.87 

83.22 

9 42  34 

2189.6 

-29.8? 

72. 36 

100.00 

0 13 

40 

4618.32 

21.16 

192.11 

6.55 

68.38 

1 30  39 

4018.3 

38.04 

104 .70 

110.00 

10  20 

5 

2526.71 

-33.75 

61  .73 

19.46 

84.22 

n 212 

1926.7 

-34 . 10 

52. 5 J 

no.  no 

1 6 

8 

4454.00 

25.40 

177.72 

4,63 

66.32 

2 20  22 

3854 .0 

21  .98 

1 70.23 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURAC V ORBIT  CE TERMINA TICN  ACCURACY 

TOE -2 .8098  TRA  9.8007  TC3  -.4531  BAU  .7333  SGT  5537,9  SCR  303.8  SG3  100.0  ST  2149.4  SR  252-3  5S  645.6 

RCE  .4736  RRA  .3313  RC3  -.0020  FAU-. 00035  RRT  .3413  RRF  .3407  RTF  .982$  CRT  -.511 0 CRS  .5173  CST  -.9999 

FCE  -.6051  FRA  2.0798  FC3  .0025  BSP  18678  SGB  5546.2  R23  .0047  R1 3 .9828  LSA  2248.0  MSA  216.5  SSA  8.8 

BCE  2.8494  BRA  9.8063  BC3  .4531  FSP  -338  SGI  5538.9  SG2  285.5  THA  1.08  ELI  2153.3  El2  216.5  alF  176.53 

LAUNCH  CATE  FEB  22  1969  FLIGHT  TIME  220.00  ARRIVAL  CATE  SEP  30  1969 

HEL 10CENTRTC  CCNIC  DISTANCE  614.892 

Rl  M8.00  LAl  .00  La  153.20  VL  25.767  CAL  23.61  A7L  93.73  HCA  323. 7J  SMA  117.50  ECC  .46583  INC  3.7337  VI  30.106 

RP  107.49  LAP  2.21  L OP  116.97  VP  36.602  GAP  27.36  A/P  93.03  TAl  144.32  TAP  108.02  RCA  62.76  APO  172.23  V2  35.254 

RC  212.528  GL  -7.36  GP  -10.47  TAl  34 .08  TAP  365.73  ETS  229.55  TAt  128.6 4 ETE  188.50  TAt  I 58 . 32  ETC  15.16  ClP  170.25 

PLANETOCENTRIC  CCNIC 

C3  M3.865  VHL  1 1 .994  OLA  12.98  RAl  120.42  RAD  6570.6  VEL  16.285  PTH  2.85  VHP  17.420  CPA  13.62  RAP  108.07  ECC  3.3676 
LNCH  A/MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 34  21  3092.68  -27.31  103.33  21.67  82.22  8 25  54  2492.7  -28.11  94.55 

90.00  22  54  31  4906.15  20-69  213.47  30.26  70-23  24  16  17  4306.1  17.81  205.98 

100.00  9 2 26  2808.63  -29.02  82.49  21.93  82.51  9 49  15  2208.6  "29.76  73.77 

100.00  0 13  3 4665.43  22.32  195.13  9.62  69.58  1 30  49  4065. 4 19.33  187.61 

110.00  10  25  51  2547.64  -33.59  63.34  22.60  83.28  II  818  1947.6  34.16  54.15 

110.00  1 6 8 4499.18  26.61  180.68  7.78  67.70  2 21  8 3899.2  23.35  173.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R6IT  DETERMINATION  ACCURACY 

TQE-3.1216  traiO .6833  TC3  -.3053  BAU  .587j  SGT  5 494.4  SGR  282.1  SG3  97.5  ST  2166.2  SR  241.8  SS  676.3 

RCE  .4972  RRA  .3105  RC3  .0005  FAU-. 00272  RRT  .2851  RRF  .2873  RTF  .9859  CRT  -.5390  CRS  .5407  CST  -.9999 

FCE  ,.6409  FRA  2.212 1 FC3  .0163  BSP  18516  SGB  5501.6  R23  .0057  Rl 3 .9859  LSA  2273.1  MSA  203.3  SSA  8.2 

Cot  3.1609  BRA J 0 . 6878  6C3  .3053  FSP  -328  SGI  5494.9  SG2  270 . 3 THA  .84  ElI  21 70. 2 El?  203.3  AiF  176.5  3 


188? 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  * VOL  4.  1968-69  > 


i UNCH  CATE  FEB  23  1969 

Flight  TIME 

70.00 

ARRIVAL  CATE 

MA  * 

4 1 96: 

heliocentric 
RL  148.03 

CONIC 

LAL  -.00 

LOL  154.21 

VL  27.448 

CISTANCE  189. 
GAL  -9.27  A7L  88.99 

781 

HCA  85.05 

SMA 

127.65 

ECC  .22533 

INC  I .0052 

VI 

30.099 

RP  108.43 

LAP  1.00 

LOP  239.26 

VP  37.525 

GAP  -9.77 

A7P  89.91 

TAL  216.35 

TAP 

301  .40 

RCA  98.88 

APO  156.41 

V2 

34 ,948 

RC  55.282 

CL  4.79 

GP  17.34 

7AL  147.65 

7AP  23.86 

ETS  318.03 

7AE  146.68 

ETE 

20.80 

7AC  127.26 

ETC  148.80 

CLP 

-16.65 

PLANETOCENTRIC  CONIC 
C3  32.447  VHL  5.696 

CLA  6.87 

RAl  3.83 

RAO  6568.3 

VEL  12.402 

PTH  2.24 

VHP 

7.207 

OPA  29.97 

RAP  33.89 

ECC 

1 .5340 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN, 

l TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 34  50 

2548.17 

-26.02 

63.75 

235.84 

101 .59 

1 

17  18 

1948.2 

-24.16 

55.58 

90.00 

14  16  0 

4762.91 

17.14 

204.47 

231 .66 

67.11 

15 

35  23 

4162.9 

13.89 

197.29 

100.00 

1 59  28 

2275.22 

-27.29 

43.37 

235.54 

102.71 

2 

37  23 

1675.2 

-25.26 

35 .16 

100.00 

1 5 34  3 

451 1 .09 

18.33 

185.41 

231 .12 

65.96 

16 

49  15 

3911  .1 

14.93 

178.27 

110.00 

3 15  13 

2038.17 

-30.70 

24.38 

234.54 

105.84 

3 

49  11 

1438.2 

-28.22 

16.06 

110.00 

16  34  48 

4320.91 

21  .50 

169.36 

229.50 

62.76 

17 

46  49 

3720.9 

17.68 

1 62 . 3 J 

DIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA T ION  ACCURACY 


TQE 

-.1743 

TRA 

- .2942 

TC3 

.4363 

BAU 

.2077 

SGT 

605.5 

SGR 

471 .8 

SG3 

132.8 

ST 

197.4 

SR 

346  .8 

SS 

164.4 

ROE 

-.3373 

RRA 

.2358 

RC3 

.1971 

FAU  .04800 

RRT 

.3497 

RRF 

-.4858 

RTF 

-.6005 

CRT 

.7768 

CRS 

-.7381 

CST 

- .9700 

FOE 

- .2257 

FRA 

-.4195 

FC3- 

1 .2808 

BSP 

1728 

SOB 

767.6 

R23 

-.0925 

R13 

-.6624 

LSA 

407.3 

MSA 

139.6 

SS  A 

30.1 

BCE 

.3797 

BRA 

.3770 

BC3 

.4787 

FSP 

-345 

SGI 

646.4 

SG2 

414.1 

THA 

27.11 

Eli 

382.9 

El2 

112.6 

ALF 

63.70 

LAUNCH  CATE  FEB  2 3 1969  FLIGHT  TIME  7 2.00  ARRIVAL  CATE  MAT  6 1969 

HELIOCENTRIC  CCHIC  OISTANCE  196.533 

RL  148.03  LAL  - .00  LOL  15  4.21  VL  27.586  GAL  -9.21  A?L  89.18  HCA  88.23  SMA  128.58  ECC  .21881  INC  .8199  VI  30.0  9 9 

RP  108.47  LAP  .82  LOP  242.44  VP  37.614  GAP  -8.91  A7P  89.97  TAL  217.78  TAP  306.01  RCA  100.45  APO  156.72  V2  34.936 

RC  57.109  GL  3.98  GP  18.52  7AL  148.93  ZAP  26.76  ETS  321.34  7A€  146.30  ETE  23.35  7AC  126.72  ETC  147.98  CLP  -19.68 

planetocentrjc  CONIC 

C3  31.467  VHL  5.610  OLA  5.66  RAl  3.05  RAO  6568.3  VEL  12.363  PTH  2.23  VHP  6.775  CPA  3l.II  RAP  33.52  ECC  1.5179 


LNCH  A7HTH 

LNCH  TTME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 41  0 

2502.16 

-25.35 

60.55 

233,99 

103.06 

1 22  42 

1902.2 

-23.30 

52.48 

90.00 

14  3 38 

4793.48 

17.94 

206.35 

230.58 

67.72 

15  23  32 

4193.5 

14.76 

199.12 

100.00 

2 5 1 

2231 .16 

-26.59 

40.28 

233.66 

104.19 

2 42  13 

1631 .2 

-24.38 

32.18 

100.00 

15  22  18 

4539.72 

19.11 

187.17 

230.05 

66.57 

16  37  58 

3939.7 

15.78 

179.96 

110.00 

3 19  24 

1998.38 

-29.92 

21  .54 

232.59 

107.35 

3 52  42 

1398.4 

-27.26 

13.37 

11 0.00 

16  24  25 

4345.26 

22.25 

170.85 

228.49 

63.36 

17  36  50 

3745.3 

18.50 

163.73 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA T ION  ACCURACY 


TOE 

-.1623  TRA 

-.2845 

TC3 

.4534 

BAU 

.2148 

SGT 

609.5 

SGR 

491  .8 

SG3 

149.5 

ST 

188.1 

SR 

337.3 

SS 

196. 3 

RCE 

-.3216  RTA 

.2478 

RC3 

.2346 

FAU 

.05279 

RRT 

.3806 

RRF 

-.5397 

RTF 

-.6007 

CRT 

.7547 

CRS 

-.7540 

CST 

-.974! 

FDE 

-.2895  FRA 

-.4881 

FC3-1 .4524 

BSP 

1785 

see 

783.2 

R23 

-.1079 

R13 

-.6800 

LSA 

406.8 

MSA 

145.7 

SSA 

30.9 

BCE 

.3602  BRA 

.3773 

BC3 

.5105 

FSP 

-396 

SGI 

661  .7 

SG2 

418.9 

THA 

30.20 

Eli 

369.4 

EL2 

112. 7 

alf 

64 .65 

LAUNCH  CATE  FEB  23  3 969  FLIGHT  TIME  74.00  ARRIVAL  CATE  MAY  & 1 969 

heliocentric  CONIC  CISTANCE  203.261 

RL  148.03  LAL  -.00  LOL  154,21  VL  27.706  CAL  -9.15  A7L  89.36  HCA  91.42  SMA  129.42  ECC  .21318  INC  .6354  vj  30.099 

RP  108.51  LAP  .64  LOP  245.62  VP  37.692  GAP  -8.10  A7P  90.02  TAL  219.10  TAP  310.52  RCA  101 .83  APO  157.01  V2  34.923 

RC  59.010  GL  3.14  GP  39.80  7Al  150.08  7AP  29.89  ETS  324.18  7AE  146.08  ETE  26.23  7AC  125.98  ETC  147.22  ClP  -22.86 

PLANETOCENTRIC  CONIC 

C3  30.646  VHL  5.536  Cla  4.46  RAl  2.40  RAO  6568 .2  VEL  12.330  PTH  2.22  VHP  6.376  CPA  32.29  RAP  32.93  ECC  J.504  4 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 47  29 

2457.88 

-24.63 

57,50 

232.38 

104.43 

1 28  27 

1857.9 

-22.41 

49.54 

90  .00 

13  51  58 

4824 .49 

18.73 

208.29 

229.71 

68.36 

15  12  23 

4224.5 

15.62 

200.98 

100.00 

2 10  55 

2188.75 

-25.85 

37.35 

232.02 

105.56 

2 47  ?4 

1588.7 

-23.46 

29 . 36 

100.00 

15  II  13 

4568.85 

19.89 

188.98 

229.21 

67.22 

16  27  ZZ 

3968.9 

16.63 

181  .71 

I 10.00 

3 23  58 

1960.12 

-29.12 

18.86 

230.89 

108.76 

3 56  38 

I 360 . 1 

-26.28 

10.82 

1 10.00 

16  14  39 

4370  .24 

23.01 

1 72 . 39 

227.69 

63.99 

17  27  30 

3770.2 

19.32 

165 . 19 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA T ION  ACCURACY 


TDE 

.1496 

TRA 

-.2767 

TC3 

.4652 

BAU 

.2219 

SGT 

609.8 

SGR 

516.3 

SC  3 

168.1 

ST 

177.9 

SR 

324  .8 

SS 

231 .3 

RCE 

.3037 

RRA 

.2614 

RC3 

.277? 

FAU  .05810 

RRT 

.4090 

RRF 

-.5949 

RTF 

-.5980 

CRT 

.7?33 

CRS 

-.7616 

CST 

-.9739 

FOE 

- .364  7 

FRA 

-.5634 

FC3-J  .6413 

BSP 

1870 

SGB 

799.0 

R23 

-.1218 

R13 

-.7001 

LSA 

408.0 

MSA 

152.3 

S5A 

31  . 4 

BCE 

,3385 

BRA 

.3807 

6C3 

.5416 

FSP 

-4  55 

SCI 

677.0 

SG2 

424.4 

THA 

33.89 

ELI 

352.6 

El2 

113.1 

alf 

65.73 

LAUNCH  CATE  FEB  23  1969  FLIGHT  TIME  76.00  ARRIVAL  CATE  MA*  JO  1969 


HELIOCENTRIC  CONIC  DISTANCE  209.963 

RL  148.03  lAl  -.00  LOL  154.21  VL  27.811  GAL  -9.10  A7l  89.55  HCA  94.60  SHA  130.16  ECC  .20833  INC  .4505  V]  30.099 

RP  108.55  LAP  .45  LOP  248.80  VP  37.758  GAP  -7.33  A7P  90.04  TAl  220.31  TAP  314.91  RCA  103.05  APO  157.28  V2  34.91! 

RC  60.976  Gl  2.26  GP  21.21  7Al  151. IP  ZAP  33.24  ETS  326.68  7AE  345.98  ETE  29.48  7AC  125.03  ETC  146.56  ClP  -26.21 

PLANETOCENTRIC  CONIC 


C3  29.955 

VHL 

5 

.473 

CLA 

3.28 

RAl  1 .88 

RAC  6568.2 

VEL  12.302 

PTH  2.22 

VHP 

6.011 

CPA  33.53 

RAP  32.08 

ECC  1.4930 

LNCH  A7MTH 

LNCH 

TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 lat 

INJ  ? LONG 

90 .00 

0 

54 

17 

2415.15 

-23.88 

54.60 

231 .01 

105.69 

1 

34  32 

181 5.1 

-21 .49 

46 . 74 

90.00 

13 

41 

0 

4855.77 

19.50 

210.25 

229.06 

69.05 

15 

156 

4255.8 

16.48 

202  ■ 88 

100.00 

2 

1 7 

9 

2147.84 

-25.07 

34.56 

230.63 

106.84 

2 

52  57 

1547.8 

-22.53 

26 . 69 

100.00 

15 

0 

49 

4598.31 

20.66 

190.84 

228 . 58 

67.90 

16 

17  27 

3998 . 3 

17.48 

183 .49 

1 10.00 

3 

28 

55 

1923.25 

-28.28 

16.3 1 

229.43 

110.05 

4 

0 58 

1323.2 

-25.29 

8.4  Z 

1 10.00 

16 

5 

33 

4395.66 

23.76 

173.99 

227.11 

64.67 

17 

18  48 

3795.7 

20 . 1 5 

3 66 . 70 

DIFFERENTIAL  CORRECTIONS  MIC-COURSC  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACY 


TDE  ■ 

- .1  394 

TRA 

-.2741 

TC3 

.4675 

BAU 

.2279 

SGT 

604.8 

SGR 

546.1 

SG3 

188.3 

ST 

170.2 

SR 

309.4 

SS 

267.9 

RCE 

' .2835 

RRA 

.2763 

RC3 

.3246 

FAU  .06381 

RRT 

.4294 

RRF 

-.6491 

RTF 

-.5849 

CRT 

.6831 

CRS 

-.7614 

CST 

-.9703 

FCE  ■ 

- .4496 

FRA 

-.64] 7 

FC3-1  .8441 

BSP 

1923 

SGB 

83  4.9 

R23 

-.1365 

R13 

-.7194 

LSA 

412.6 

MSA 

1 58.8 

SSA 

31  .6 

BCE 

.3159 

BRA 

.3892 

BC3 

.5692 

FSP 

-518 

SGI 

691  .3 

SG2 

431  .5 

THA 

38.31 

Eli 

333.8 

El2 

115.2 

ALF 

66.43 

J 88  3 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATC  FEB  23  1969 


flight  time  7 a. oo 


ARRIVAL  cate  may  12  1969 


HELIOCENTRIC  CONIC 
Rl  U8.03  lal  -.00  lOl  154.21 

RP  108.58  LAP  .26  LOP  25K9S 

RC  63.000  Cl  1.34  GP  22-71 

planetocentric  CONIC 


VL  27.902  CAL 
VP  37.814  GAP 
7AL  151.98  7AP 


OrSTANCE  216.637 

-9.06  A7L  89.74  HCA  97.77  SMA  130.81  ECC  .20416  INC  .2640  vi  30.099 

-6.60  A7P  90.04  TAl  221.39  TAP  319.17  RCA  104.10  APO  157.52  V2  34.900 

36.80  ETS  526 V96  7AE  U5.97  ETE  33.18  7AC  123.85  ETC  146.01  Clp  -29.76 


C3  29.367 

VHL  5.419 

OLA  2.11 

RAL  1.48 

RAO  6568. 

2 VEL  12.278 

PTH  2.21 

VHP  5. 

,679 

OPA  34 . 76 

RAP 

30.96 

ECC  1 .4833 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

I 1 26 

2373.79 

-23.09 

51.82 

229.85 

106.87 

1 41 

0 

3773.8 

20.56 

44  .06 

90.00 

13  30  42 

4807.23 

20.25 

212.26 

228.61 

69.78 

14  52 

9 

4287.2 

17.32 

204 .81 

100.00 

2 23  4« 

2108.22 

-24.26 

31.89 

229.45 

108.02 

2 58 

54 

1508.2 

■21.57 

24 .1  3 

100.00 

14  51  3 

4628 .00 

2l  .41 

192.72 

228.14 

68 .62 

16  8 

11 

4028.0 

18.31 

185.30 

110.00 

3 34  15 

1887.57 

-27.42 

13.89 

228.20 

111 .25 

4 5 

43 

1287.6 

24.29 

6.13 

110.00 

15  57  3 

4421 .41 

24.50 

175.62 

226 .72 

65,38 

17  JO 

45 

3821  .4 

20.97 

168.25 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1311 

TRA  - .2759 

TC3  .4606  BAU  .2338 

SCT 

594.7  SCR 

582.3  SC3 

210.0 

ST  164.6 

SR 

290.8 

SS  306.5 

ROE  -.2603 

RRA  .2926 

RC3  .3776 

PAU  .06991 

RRT 

.4392  RRT  - 

.7010  RTF  - 

.5618 

CRT  .6310 

CRS 

-.7527 

CST  -.9635 

FOE  -.5458 

FRA  -.7229 

FC3-2.0610 

BSP  1975 

see 

832.3  R23  - 

.1474  Rl 3 - 

.7413 

L5A  421.4 

MSA 

164  .4 

SSA  31.6 

BOE  .2915 

BRA  .4022 

BC3  .5956 

PSP  -587 

SCI 

706.2  SG2 

440.6  THA 

43.63 

ELI  312.3 

El2 

118.9 

ALF  66.78 

LAUNCH  DATE  FEB  21  1969 


PLIGHT  TIME  80.00 


ARRIVAL  DATE  MAT  14  1969 


HELIOCENTRIC  CONIC 


01 STANCE  221-282 


Rl  148.03 

lal  -.00 

LOL  154.21 

VL  27.980 

CAL  -9.01 

A7L  89.93 

HCA  100.95 

SMA 

131 .37 

ECC  .20057 

INC  .0737 

VI 

30.099 

RP  108.82 

LAP  .07 

LOP  255.16 

VP  37.661 

CAP  -5.90 

A7P  90.01 

TAL  222.35 

tap 

323.30 

RCA  105.02 

APO  157.72 

V2 

34.889 

RC  65.076  CL  .39 

planetocentric  conic 

CP  24.37 

7AL  152.72 

7AP  40.59 

ETS  331 .10 

7AE  146.00 

ETE 

37.38 

7AC  122.43 

ETC  145.61 

CLP 

-33.52 

C3  28.863 

VHL  5 . 372 

o 

r 

*- 

VO 

RAL  1 .21 

RAO  6568.2 

VEL  12,257 

PTH  2.21 

VHP 

5.381 

OPA  36.03 

RAP  29.52 

ECC 

1 .4750 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 8 56 

2333.45 

-22.26 

4945 

228-90 

107.96 

1 

47  52 

1733.4 

-19.60 

41  .49 

90.00 

13  21  1 

4918.88 

20.98 

214.29 

228-15 

70.54 

14 

43  0 

4318.9 

18.14 

206 . 77 

1 00-00 

2 30  4 5 

2069.65 

-23.43 

29.33 

228.48 

109.12 

3 

5 15 

1469.7 

-20.60 

21  .68 

100-00 

14  41  55 

4657.90 

22. 14 

194.65 

227.90 

69.38 

15 

59  33 

4057.9 

19.13 

187.14 

110.00 

3 40  0 

1852.88 

-26.55 

11.57 

227-18 

112.37 

4 

10  53 

1252.9 

-23.28 

3.94 

110.00 

15  49  9 

4447.44 

25.22 

177.29 

226.52 

66.13 

17 

3"  17 

3847.4 

21.78 

169.83 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.1236  TRA 

-.2811 

TC3 

.4454 

BAU 

.2408 

SCT 

580.0 

SCR  626.1 

SC3  233.4 

ST 

160.4 

SR 

268.4 

SS 

348.3 

ROE 

-.2334  RRA 

.3105 

RC3 

.4369 

FAU  .07642 

RRT 

.4357 

RRF  -.7493 

RTF  -.5288 

CRT 

.5604 

CRS 

-.7331 

CST 

-.9528 

FOE 

-.6557  FRA 

-.8069 

FC3-2.2921 

BSP 

2064 

SCB 

853.5 

R23  -.1479 

Rl 3 -.7681 

LSA 

435.5 

MSA 

168.5 

SSA 

31  .4 

BOE 

.2642  8RA 

.4188 

6C3 

.6239 

FSP 

-664 

SCI 

724,5 

SC2  451.2 

THA  49.99 

ELI 

286.9 

EL2 

124.3 

ALF 

66.92 

LAUNCH  CATE  FEB  23  1 969 


plight  time  82-00 


ARRIVAL  cate  mat  16  1969 


HELTOCENTRIC  CONIC 


DISTANCE  229.89 5 


RL  148.03 

LAt 

-.00 

LOL  154.21 

VL  26.045 

GAL  -8.97 

A7L  90.12 

HCA  104.12 

SMA 

131 .85 

ECC  .19746 

INC  .1177 

VI 

30.099 

RP  106.65 

LAP 

- .11 

LOP  258.33 

VP  37.899 

GAP  -5.23 

A7P  89.97 

TAL  223.16 

TAP 

327.28 

RCA  105.81 

APO  157,88 

V2 

34.070 

RC  67.198  Gl  - .61 

planetocentric  conic 

GP  26.12 

7AL  153.30 

7AP  44.58 

ETS  333.19 

7AE  146.02 

ETE 

42,10 

7AC  120.79 

ETC  145.38 

CLP 

-37.51 

Cl  28.426 

VHL 

5.332 

Ola  -.21 

RAi  1 .07 

RAO  6568.1 

VEL  12.239 

PTH  2-20 

VHP 

5.116 

DPA  37.30 

RAP  27.77 

ECC 

1 .4670 

LNCH  A7MTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

l 

16  56 

2293.96 

-21 .41 

46.57 

228.15 

108.98 

1 

55  10 

1694.0 

-18.63 

39.01 

90.00 

13 

11  54 

4950.75 

21  .69 

216.36 

228.27 

71  .34 

14 

34  25 

4350.7 

16.94 

208 . 76 

100.00 

2 

38  10 

2051 -88 

-22.56 

26.86 

227.71 

_ 110.15 

3 

12  2 

1431 .9 

-19.61 

19.30 

100.00 

14 

33  21 

4688.06 

22.84 

196.61 

227.84 

70.18 

15 

51  29 

4 Ott.l 

19.94 

189.02 

110.00 

3 

46  12 

1618.95 

-25.65 

9.35 

226.36 

113.41 

4 

16  31 

1219-0 

-22.26 

1 .83 

1 10.00 

15 

41  49 

4473.75 

25.94 

179.00 

226.50 

66.91 

26 

56  22 

1871.8 

22.59 

172  .45 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  execution  accuracy 


TOE 

-.1213 

TRA 

-.2932 

TC3  .4165 

BAU  .2478 

SCT 

559.9 

SCR 

677.2 

SC3  257.2 

ST 

161  .6 

SR 

243.1 

SS 

390.6 

ROE 

-.2032 

RRA 

.3289 

RC3  .5016 

FAU  .08299 

RRT 

.4078 

RRF 

-.7919  RTF  -.4729 

CRT 

.4743 

CRS 

-.6981 

CST 

-.9415 

FDE 

-.7744 

FRA 

-.8868 

FC3-2.5276 

65 P 21 34 

SCB 

878.7  R21 

-.1383 

Rl 3 -.7969 

LSA 

455.8 

MSA 

170.6 

SSA 

31  .0 

BCE 

.2365 

BRA 

.4406 

BC3  .6520  FSP  -74] 

SCI 

746.2 

SG2 

464  .0 

THA  57.56 

ELI 

259.8  Et2 

133.1 

ALF 

65.77 

LAUNCH  CATE  Pt8  21  1969 


plight  time  84. do 


ARRIVAL  DATE  MAT  38  1969 


HELIOCENTRIC  CONIC 
RL  148.03  LAL  ' .00  LOL  154.21 

RP  108.68  LAP  '.30  LOP  261.50 

RC  69.360  GL  -1.66  GP  27.98 

planetocentric  conic 

C3  28.044  VHL  5.296  OLA  -1.36 


OISTANCE  236.477 

VL  28.099  GAL  -8.92  A7L  90.32  HCA  107.29  SMA  132-25 

VP  37.930  GAP  -4.59  A7P  89.91  TAl  223.83  TAP  331.13 

7Al  153.74  TAP  48.77  ETS  335.28  7AE  U5.95  ETE  47.37 


ECC  .19482  INC  .3163  VI  30.099 
RCA  106.48  APO  158.01  V2  34.867 
?AC  118.91  ETC  145.34  CLP  -41.73 


RAL 


1.05  RAO  6568.1  V£L  12.224  PTH  2.20  VHP  4.885  DPA  38.56  RAP  25.67  ECC  1.4615 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 25  21 

2254.96 

-20.53 

44.06 

227,58 

109.94 

2 2 56 

1655.0 

-17,63 

36.58 

90.00 

13  3 18 

4982.98 

22.38 

218.47 

228.36 

72.16 

14  26  21 

4383.0 

19.73 

210.80 

100.00 

2 46  4 

1994.61 

-21.67 

24.45 

227.13 

111.11 

3 19  19 

1394.6 

-18.61 

17.00 

100.00 

14  25  17 

4718.57 

23.54 

198.61 

227.94 

71.02 

15  43  55 

4110.6 

20.73 

190.94 

110.00 

3 52  52 

1705.51 

-24 . 73 

7.19 

225.73 

114.39 

4 22  37 

1185.5 

-21 .22 

359.79 

110-00 

15  34  58 

4500.43 

26.64 

180.76 

226.66 

67.74 

16  49  56 

3900.4 

23.38 

1 73  . J 1 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1230  TRA  -.3111  TC3  .3751  0AU  .2564 

ROE  -.1686  RRA  .3476  RC3  .5718  PAU  .08953 

FOE  -.9024  FRA  -.9606  FC5-2.7638  BSP  2229 

8CE  -2087  BRA  .4665  BC3  .6838  FSP  -820 


MID-COURSE  EXECUTION  ACCURACY 
SCT  537.5  SCR  735.9  SC3  281  .3 
RRT  .3494  RRP  -.8287  RTF  -.3902 
SG0  911.3  R23  -.1131  R13  -.8280 
SGI  776.2  SC2  477.5  THA  66.22 


ORBIT  DETERMINATION  ACCURACY 
ST  167.5  SR  215.2  SS  434. I 

CRT  .3630  CRS  -.6380  CST  -.9308 

LSA  482.6  MSA  170.5  SSA  30.6 

ELI  230.5  El2  145.7  ALF  62.47 


3 884 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  cate  FE0  21  1969  FLIGHT  TIME  06.00  ARRIVAL  CATE  MAT  I 969 

HELIOCENTRIC  CONIC  DISTANCE  243.026 

fft  140. 03  LAL  -.00  L<X  154.21  Vl  20.14 2 GAl  -0.07  A7L  90.52  HCA  110.46  SHA  132.57  ECC  .19251  INC  .5218  VI  30.099 

RP  108.72  LAP  -.49  LOP  264.67  VP  37.953  GAP  '3.99  A7P  09.82  TAL  224.37  TAP  334  .03  RCA  107.05  APO  1 50.09  V2  34.858 

RC  71.560  CL  -2.76  GP  29.93  7AL  154.02  7AP  53.14  ET5  337.45  7AE  145.73  ETE  53.14  7AC  116.03  ETC  145.51  ClP  -46.19 

PLANETOCENTRIC  CONIC 

C3  27.706  VHL  5.264  ClA  -2.51  RAl  J.15  RAO  6560.1  VEL  12.210  PTH  2.19  VHP  4.607  DPA  39.79  RAP  23.23  ECC  1.4560 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LA  T INJ  2 LONG 

90.00  1 34  19  2216.13  -19.61  41.58  227.19  110.05  2 11  16  1616.1  -16.60  34  .20 

90.00  12  55  8 5015.70  23.05  220.64  228.62  73.00  l*\l 0 43  4415.0  20.51  212-09 

100.00  2 54  30  1957.51  -20.74  22.09  226.72  112.02  327  7 1357.5  -17.57  14.73 

100.00  14  17  36  4749.63  24.21  200.67  220.22  71.91  15  36  40  4149.6  21.51  192.92 

110.00  403  1752.27  -23.77  5.07  225.26  115.32  4 29  16  1152-3  -20.17  357.79 

110.00  15  28  34  4527.63  27.33  102.50  226.90  68.62  16  44  2 3927.6  24.17  174.83 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  CR0 I T DC TERMINA TION  ACCURACY 

TOE  -.1287  TRA  -.3337  TC3  .3216  0AU  .26 SO  SGT  516.2  SCR  003.1  SG3  305.5  ST  177.9  SR  185.6  SS  400.3 

ROE  -.1206  RRA  .3660  RC3  .6401  FAU  .09594  RRT  .2540  RRF  -.8601  RTF  -.2752  CRT  .2053  CRS  - .5302  CST  -.9221 

FOE- 1 .04 l 3 FRA-1.0201  FC3-2.9977  0SP  2304  SG0  954.6  R23  -.0736  R13  -.0589  LSA  517.3  MSA  160.4  SSA  30-1 

0OE  .1621  BRA  .4959  0C3  .7235  F$ P -906  SCI  8 19.9  SC2  409.0  THA  75.45  ELI  199.9  EL2  161.6  AlF  50.69 

LAUNCH  DATE  FE6  23  1 969  FLIGHT  TIME  88.00  ARRIVAL  DATE  MA  Y 22  1969 

HELIOCENTRIC  CONIC  0JSTANCE  249.542 

RL  148.03  LAL  -.00  LOL  154.21  VL  28.177  CAL  -8.02  A7L  90.74  HCA  113.63  SMA  132.83  ECC  .19051  INC  .7357  VI  30.099 

RP  100.74  LAP  -.67  LOP  267.84  VP  37.970  CAP  -3.41  A7P  09.70  TAL  224.76  TAP  330.39  RCA  107.52  APO  156.13  V2  34.846 

RC  73.792  CL  -3.92  GP  31.95  7Al  154.14  7AP  57.64  ETS  339.74  ZAC  145.28  ETE  59.35  7AC  114.57  ETC  145.90  CLP  -50.09 

PLANETOCENTRIC  CONIC 

C3  27.406  VHL  5.235  OLA  -3.6 8 RAL  1.37  RAO  6568.1  VEL  12.198  PTH  2.19  VHP  4.525  OPA  40.96  RAP  20.47  ECC  1.4510 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 43  55 

2177.09 

-18.64 

39.12 

226.98 

111.71 

2 

20  12 

1577.1 

-15.53 

31  .63 

90.00 

12  47  10 

5049.40 

23.69 

222.89 

229.05 

74.02 

14 

U 27 

4449.4 

21  .20 

215 .06 

100.00 

3 3 32 

1920.24 

-19.77 

19.74 

226.49 

112.89 

3 

35  32 

1320.2 

-16.50 

12.46 

100.00 

14  10  21 

4701 .40 

24.06 

202.81 

228.67 

72,05 

15 

30  3 

4101  .5 

22-20 

194.97 

110.00 

4 7 50 

1710.95 

-22.79 

2.99 

225.01 

116.20 

4 

36  29 

1118.9 

-19.08 

355 .61 

110.00 

15  22  33 

4555.54 

28.00 

184.46 

227.47 

69.55 

16 

38  28 

3955.5 

24.96 

176.61 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  -.1423  TRA  -.3640  TC3  .2513  0AU  .2819  SGT  502.8  SCR  875.1  SC3  327.3  ST  196.6  SR  156.6  SS  525.1 

ROE  -.0653  RRA  .3040  RC3  ,7212  FAU  .10159  RRT  .1064  RRF  -.8853  RTF  -.1110  CRT  -.0129  CRS  -.3450  CST  -.9194 

FOE-1 • 1 802  FRA-1.0773  FC3-3.2091  BSP  2549  SGB  1009.3  R23  -.0286  RJ3  -.8850  LSA  558.2  MSA  364.7  SSA  29.5 

BOE  .1659  BRA  .5290  BC3  .7694  FSP  -979  SCI  077.5  SC2  490.6  THA  04.03  ELI  196.6  EL2  3 50.7  ALF  170.29 


LAUNCH  CATE  F£0  23  1969 


FLIGHT  TIME  90.00 


ARRIVAL  CATE  MA*  24  1969 


HELIOCENTRIC  conic 
RL  148.03  LAL  '.00  LOL  154.21  VL 

RP  108.77  LAP  -.06  LOP  27J.0I  VP 

RC  76.053  GL  -5.14  OP  34 .02  7Al 

PLANETOCENTRIC  CONIC 
C3  27.J40  VHL  5.210  CLA  -4.07  RAL 


DISTANCE  256.025 

VL  28.202  GAL  -8.76  A7L  90.96  HCA  116.80  SMA  133.02 
VP  37.901  GAP  -2.06  A7P  09.57  TAL  225.02  TAP  341.02 
7Al  154.10  7AP  62.25  ETS  34 2.20  7AE  144.55  ETE  65.86 


.1  VEL  12.107  PTH  2.19  VHP  4.396 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

90.00 

j 

54  14 

2137.44 

-17.62 

36.66 

226.93 

112.53 

2 

29 

51 

90.00 

12 

39  43 

5064.20 

24.33 

225.25 

229.65 

75.04 

14 

4 

27 

100.00 

3 

13  17 

1602.43 

-10.75 

17,40 

226.42 

113.71 

3 

44 

39 

100.00 

14 

3 21 

4014.44 

25.51 

205.05 

229.29 

73.86 

15 

23 

35 

no. on 

4 

16  16 

1665.2! 

-21 .76 

.91 

224. 90 

117.04 

4 

44 

22 

110.00 

15 

16  50 

4564  .42 

28.68 

186.44 

228 . 1 4 

70.54 

16 

33 

15 

DIFFERENTIAL  CORRECTIONS 
TCE  -.1633  TRA  -.3996  TC3  .1661  BAU  .2996 
RCE  -.0372  RRA  .3969  RC3  .6007  FAU  .10636 
FOE-1.3194  FRA - 1 .1001  FC3-3.3 929  BSP  2769 
8DE  .1675  BRA  .5647  0C3  .0256  FSP  -1046 


-COURSE  EXECUTION  ACCURACY 
506.9  SCR  951 .6  SC3  346.7 
-.0653  RRF  -.9057  RTF  .0926 
1070.2  R23  .0147  R13  -.9057 

953.0  SG2  504.3  THA  93.61 


ECC  .18076  INC  .9602  Vl  30,099 

RCA  107.91  APO  158.13  V?  34.639 

7AC  112.15  ETC  J 46 . 50  ClP  -55.82 

DPA  4?  .06  RAP  17.42  ECC  1.4467 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1537.4  -14.42  29.45 

4484.2  22.04  217.33 

1202.4  -15.39  10.22 

42M.4  23.05  197.1  1 

1085.2  -17.96  353.84 

3984.4  25.75  178.46 

ORBIT  DETERMINATION  ACCURACY 

ST  223.2  SR  MO-6  SS  570.0 

CRT  -.3190  CRS  -.0369  CST  -.9216 

LSA  606.7  MSA  159.6  SSA  26.8 

ELI  229.9  EL2  129.3  AlF  163.17 


LAUNCH  CATE  FEB  23  1969 


FLIGHT  TIME  92.00 


ARRIVAL  CATE  MA ^ 26  1969 


HELIOCENTRIC  CONIC  DISTANCE  262.475 

RL  140.03  LAL  -.00  LOL  154.21  VL  20.220  GAL  -0.70  A7L  91.20  HCA  119.96  SMA  133.15  ECC  .10723  INC  1.1973  vi  30.099 

RP  108.00  LAP  -1.04  LOP  274.17  VP  37.966  GAP  -2.33  A7P  89.40  TAL  225.16  TAP  345.12  RCA  108.22  APO  156.06  V2  34.831 

RC  78.340  Gl  -6.45  GP  36.10  7AL  153.69  7AP  66.90  ETS  344.85  7AE  143.50  ETE  72.51  7AC  109.63  ETC  147.32  CLP  -60.95 

PLANETOCENTRIC  CONIC 

C3  26.907  VHL  5.107  OLA  -6.09  RAL  2.17  RAO  6560.1  VEL  12.177  PTH  2.19  VHP  4.303  CPA  43.06  RAP  14. 12  ECC  1.4428 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 5 23  2096.72  -16.55  34.15  227.06  113.31  2 AO  20  1496.7  -13.25  27.03 

90.00  12  32  15  5120.62  24.94  227.74  230.42  76.14  13  57  36  4520.6  22.79  219.73 

100.00  3 23  50  1643.64  -17.67  15.02  226.53  114.51  3 54  34  1243.6  -14.22  7.93 

100.00  13  56  29  4040.94  26.14  207. 4?  230.00  74.96  15  17  18  4248.9  23.62  199.39 

110.00  42526  1650.70  -20.66  350 .82  224.97  117.85  45258  1050.7  -16.79  351.65 

110.00  15  11  21  4614.65  29.34  100.54  228.99  7j .62  1628  16  4034.6  26.55  180.47 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  CR8JT  DETERMINATION  ACCURACY 

TOE  -.1924  TRA  -.4400  TC3  .0669  BAU  .3215  SGT  537.5  SCR  1031  .4  SG3  362.9  ST  256.2  SR  1*0.9  SS  615.6 

ROE  .0161  RRA  .4110  RC3  .0914  FAU  .11007  RRT  -.2937  RRF  -.9221  RTF  .3080  CRT  -.6544  CRS  .3549  CST  -.9275 

FOE-1.4571  FRA-1.1199  FC3-3.5416  BSP  3062  SG0  1163.1  R23  .0506  R1 3 -.9215  LSA’  664.0  MSA  154.3  SSA  26.0 

BOE  .1931  BRA  .6021  BC3  .8939  FSP  -1108  SCI  1047.2  SG2  506.0  THA  101.39  El  I 276.6  EL2  99.3  AlF  157.26 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


launch  cate:  Fee  23  1969 


Flight  time  94.00 


ARRIVAL  CATE  MAT  28  I 969 


HELIOCENTRIC  CONIC 

R L J 48 .03  LAl  -.00  LOL  I 54. 2J  VL  28.231 

RP  108.82  LAP  -1.21  LOP  277.34  VP  37.987 

RC  80.651  OL  -7.85  GP  38.18  7Al  153.51 

PlanETOCEnTRIC  CONIC 


CISTANCE  268.897 

GAL  -8.63  A7L  91.45  MCA  123. J2  5MA  133.23  ECC  .18588  INC  1.4499  VI  30.099 

GAP  -1.83  A7P  89.21  TAl  225 . 1 6 TAP  348.29  RCA  108.47  APO  158.00  V2  34.824 

7AP  71.54  ETS  347.72  7AE  14 2.11  ETE  79.13  7AC  107.04  ETC  148.33  ClP  -66.24 


C3  26.708 

VHL 

5.168 

CLA  -7.37 

Ral  2.76 

RAD  6568. 

1 VEt  12.169 

PTH  2.18  VHP  4, 

.245 

DPA 

43.96 

RAP 

10.63 

ECC  1 .4395 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  A7MTH  INJ  TIME 

PC 

CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

2 

17  33 

2054.43 

-15.39 

31  .59 

227.36 

114.07  2 51 

47 

1454.4 

- 

12.01 

24.54 

90.00 

12 

24  48 

5159.23 

25.55 

230.4J 

231 .38 

77.35  13  50 

47 

4559.2 

23.65 

222.31 

100.00 

3 

35  21 

1803.42 

-16.52 

12.59 

226.82 

115.27  4 5 

25 

1203.4 

- 

12.98 

5.59 

100.00 

13 

49  41 

4885.47 

26.76 

209.9 5 

231 .06 

76.15  15  11 

6 

4285.5 

24.59 

201 .83 

110.00 

4 

35  32 

1615.02 

-19.53 

356.69 

225.21 

118.63  5 2 

27 

1015.0 

15.55 

349  .82 

110.00 

15 

6 0 

4646.64 

30.01 

190.80 

230.04 

72.80  16  23 

27 

4046.6 

27.36 

182.60 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.2324 

TRA 

-.4852 

TC3  -.0480 

BAU  .3467 

SGT 

602.5  SCR  1108.4  5C3  373.6 

ST 

304.7 

SR 

164  .0 

SS  658. J 

RCE  .0723 

RRA 

.4171 

RC3  .9698 

FAU  .11211 

RRT 

-.4840  RRT  - 

,9347.  RTF  .5013 

CRT 

-.8696 

CRS 

.6645 

CST  -.9359 

FCE-1 .5807 

FRA- 

1 .1019 

FC3-3 .6339 

BSP  3383 

see 

1261.6  R23 

.0792  R13  -.9330 

LSA 

7 28.1 

MSA 

140  .6 

SSA  27. J 

GCE  .2434 

BRA 

.6398 

8C3  .9710 

FSP  -1147 

sci 

1155.8  SC2 

505.6  THA  108.38 

Eli 

338.3  El2 

72.9 

ALF  153.60 

LAUNCH  CATE  FEB  23  1969 


FLIGHT  TIME  96.00 


ARRIVAL  CATE  MAT  30  1969 


heliocentric  conic 

Rl  148.03  LAL  -.00  LOL  1^.21  VL  28.235  GAL 

RP  108.84  LAP  -1.3 9 LOP  280.50  VP  37.984  GAP 

RC  82.981  GL  -9.37  GP  40.23  7AL  152.95  TAP 

planetocentric  conic 


OISTANCE  275.279 

-8.55  A7L  91.72  HCA  126.28  SMA  133.26  ECC  .18469  INC  1.7213  VI  30.099 

-1.35  A7P  88.98  TAL  225.05  TAP  351.34  RCA  108.65  APO  157.87  V2  34.816 

76.10  ETS  350.81  7AE  140.40  ETE  85.54  7AC  104.45  ETC  149.50  ClP  -71.65 


C3  26.549 

VHL 

5.153 

OLA  -8.71 

RAL  3.48 

RAO  6568. 

1 VEL  12.162 

PTH  2.18 

VHP  4.221 

CPA 

44.76 

RAP 

7.04 

ECC 

1 .4369 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

30  54 

2009.98 

-14.14 

28.93 

227.86 

114.79 

3 4 24 

1410. 0 

JO.60 

21  .96 

90.00 

12 

17  12 

5200.72 

26.13 

233.30 

232.55 

78.69 

13  43  53 

4600.7 

24.31 

225 .1  1 

10  0.00 

3 

48  1 

1761 .22 

-15.28 

10.08 

227.30 

116.01 

4 17  22 

1161  .2 

13  .66 

3.16 

100.00 

13 

4 2 47 

4924.71 

27.37 

212.71 

232.26 

77.48 

15  4 52 

4324.7 

25.37 

204  .48 

no. oo 

4 

46  36 

1577.74 

-18.30 

354.50 

225.65 

119.39 

5 it  54 

977.7 

14.24 

347.73 

1 10.00 

15 

0 4J 

4680.95 

30.67 

193.25 

231.30 

74.12 

16  18  41 

4080.9 

28.19 

184.93 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

tee  -.2029 

TRA 

-.5323 

TC3  -.1746 

BAU  .3757 

SGT 

7 00.0  SCR  1183.5  SC3  : 

379.7 

ST 

362.3 

SR 

206.9 

SS 

700.6 

RCE  .1330 

RRA 

.4179 

RC3  1 .0441 

FAU  .11267 

RRT 

-.6297  RRF  - 

.9449  RTF 

.6467 

CRT 

-.9610 

CRS 

.8374 

CST 

-.9449 

FCE-1 .6941 

FRA- 

-1  .0617  FC3-3.6740 

BSP  3775 

see 

1375.0  R23 

.1007  RJ  3 - 

.9418 

LSA 

002.4 

MSA 

143.0 

SSA 

25.9 

BCE  .3126 

BRA 

.6768 

8C3  1 .0586 

FSP  -1170 

SGI 

1279.7  SC2 

502.8  THA  114.44 

Eli 

414.2 

El2 

50.0 

ALF 

150.77 

LAUNCH  CATE  FEB  23  1969 


Flight  time  98.00 


ARRIVAL  OATE  JUN  1 1969 


HELIOCENTRIC  CONIC 


CISTANCE  281 .633 


RL  Ufl.03 

LAL 

-.00 

LOL  154.21 

vl  28.232 

GAL  -8.47  A7L  92.02 

HCA  129.44 

SMA  133 

t.25 

ECC  .18362 

INC 

2.0155 

Vl 

30.099 

RP  108.86 

LAP 

-1.56 

LOP  283.66 

VP  37.976 

GAP  -.89  A7P  88.72 

TAl  224.83 

TAP  354.27 

RCA  108.78 

APO 

157.71 

V2 

34 .010 

RC  85 . 328 

GL 

-I J .01 

GP  42.24 

7al  152.19 

7AP  80.51  ETS  354  .1  1 

7AE  138.39 

ETE  91 

.63 

7AC  101 .91 

ETC 

150.79 

CLP 

-77.13 

planetocentric  conic 

C3  26.430 

VHL 

5. 1-4? 

CLA  -10.13 

RAl  4.35 

RAC  6568. 

1 VEL  12.158 

PTH  2.18 

VHP  4. 

233 

CPA  45.49 

RAP 

3.42 

ECC 

1 .4351 

LNCH  A7MTH 

LNCH  TI*V 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

2 

45  43 

1962.65 

-12.77 

26.12 

228.57 

115.49 

3 10 

25 

1362.7 

-9.23 

19.23 

90.00 

12 

9 16 

5245.97 

26.70 

236.50 

233.94 

00.19 

13  36 

42 

4646.0 

25.07 

228.20 

100.00 

4 

2 2 

1716.40 

-13.92 

7.44 

227.99 

116.72 

4 30 

39 

1116.4 

10.22 

.60 

100.00 

13 

35  38 

4967.45 

27.96 

215.75 

233.68 

78.90 

14  58 

25 

4367.4 

26,16 

207.41 

1 10.00 

4 

58  54 

1538.37 

-16.96 

352.22 

226.28 

120.13 

5 24 

32 

938.4 

12.83 

345.55 

110.00 

14 

55  16 

4710.25 

31  .34 

195.95 

232.80 

75.59 

16  13 

54 

4118.2 

29.04 

187.50 

DIFFERENTIAL  corrections 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.3464 

TRA 

-.5807 

TC3  -.3123 

BAU  .4068 

SCT 

827.1  SCR  1249.4  SC3  : 

379.2 

ST  433.5 

SR 

260.9 

SS 

739.2 

RCE  .1956 

RRA 

.4104 

RC3  1.1070 

FAU  .1112 7 

RRT 

-.73 09  RRF  - 

.9527  RTF 

.7465 

CRT  -.9894 

CRS 

.9185 

CST 

-.9535 

FOE-1 .7856 

FRA 

-.9924 

FC3-3.6435 

BSP  4184 

see 

1498.4  R23 

.1179  Rl 3 - 

.9402 

LSA  884.0 

MSA 

138.1 

SSA 

24.6 

BCE  .3978 

BRA 

.7111 

0C3  1.1510 

FSP  -1182 

SCI 

1412.8  SC2  499.3  THA  119.93 

ELI  505.0 

EL2 

32.5 

ALF 

149.09 

LAUNCH  CATE  FE0  23  1969 


flight  time  ioo.oo 


ARRIVAL  CATE  JUN  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  287.957 


RL  140.03 

LAL  -.00 

LOL  154.21 

VL  28.225 

GAL  -8,37 

A7L  92.34 

HCA  132.60 

SMA 

133.19 

ECC  .18267 

INC 

2.3375 

VJ  30.099 

RP  108.80 

LAP  -1.72 

LOP  286.83 

VP  37.965 

CAP  -.45 

A7P  00.42 

TAl  224.50 

TAP 

357.10 

RCA  108.86 

APO 

157.52 

V2  34.804 

RC  87.691  GL  -12.81 

planetocentric  conic 

CP  44.22 

2AL  151.22 

TAP  84.7] 

ETS  357.62 

7AE  136.12 

ETE 

97.29 

7AC  99.44 

ETC 

152*16 

CLP  -82.61 

C3  26.390 

VHL  5.137 

OLA  -1 1 .65 

RAL  5.36 

RAO  6568.1 

VCt  12.156 

PTH  2.10 

VHP 

4.280 

OPA  46.16 

RAP 

359.82 

ECC  J .4343 

LNCH  A7MTH 

LNO*  TIME 

L-I  TIME 

iNJtLAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 2 17 

1911. 60 

-11.25 

23.14 

229.53 

116.16 

3 

34  9 

1311 .6 

-7.65 

16.32 

90.00 

12  0 45 

5296.12 

27.23 

240.07 

235.59 

81.91 

13  29  1 

4696 . 1 

25.83 

231 .68 

100.00 

4 17  44 

1668.21 

-12.43 

4.64 

220.93 

117.41 

4 

45  32 

1068.2 

-8.66 

357.08 

1 00.00 

13  28  0 

5014.74 

28.53 

219.15 

235.36 

80.68 

14 

51  35 

4414.7 

26.95 

210.70 

110.00 

5 12  37 

1496.31 

-15.51 

349.83 

227.16 

120.85 

5 

37  34 

896.3 

■1 1.31 

343.25 

1 10.00 

14  49  36 

4759.41 

31  .99 

198.98 

234 . 58 

77 .27 

16 

8 55 

4159.4 

29.91 

190.39 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4231  tra  -.6271  TC3  -.4560 
RCE  .2623  RRA  .3959  RC3  1.1619 
FOE-1. 8624  FRA  -.9045  FC3-3.5553 
8DE  .4978  BRA  .7416  0C3  1.2482 


BAU 

.4404 

SCT 

975.0 

SCR 

1309.2 

SG3 

373.8 

ST 

510.4 

SR 

324.2 

SS 

777,7 

FAU 

.10837 

RRT 

-.7979 

RRF 

-.9591 

RTF 

.0118 

CRT 

-.9965 

CRS 

.9581 

CST 

-.9612 

BSP 

4649 

see 

1632.8 

R23 

.1314 

Rl  3 

-.9532 

LSA 

979.9 

MSA 

134.1 

SSA 

23.0 

FSP 

-1175 

SCI 

1556.0 

SC  2 

494.9 

THA 

124.75 

Eli 

61  1.1 

El2 

23.0 

ALF 

148  .02 

1886 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4 1968-69' 


LAUNCH  CATE  FEB  23  1969 


flight  time  102. on 


ARRIVAL  CATE  JUN  5 1969 


HELIOCENTRIC  CCNIC 


RL 

148  .03 

LAL 

-.00 

LOL 

1 54 .21 

VL 

28.212 

GAL 

RP 

108.90 

LAP 

-1  .88 

LOP 

289.99 

VP 

37.951 

GAP 

RC 

90.065 

GL 

-14.79 

GP 

46.16 

7AL 

1 50  .02 

7AP 

PLANE TOCENTRIC  conic 


CISTANCE  294.251 

-8.2 8 A7l  92.69  HCA  1 35.75  SMA  1 33 .09  ECC  .18181  INC  2.6939  V!  30.099 

-.03  A7P  88.07  TAL  224.08  TAP  359.83  RCA  108.90  APC  157.29  V2  34.799 

88.64  ETS  1,30  7AE  133.65  ETE  102.48  7 AC  97.09  ETC  153.58  ClP  -88.04 

CPA  46.82  RAP  356.30  ECC  1.4349 


C 3 26.426 

VHL 

5 

.141 

CLA  -13.31 

RAL  6.53 

RAC  6568.1 

VEL  12.157 

PTH  2.18 

VHP 

4 . 

365 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

90.00 

3 

21 

5 

1855.72 

-9.56 

19.91 

230.78 

116.78 

3 

52 

1 

90.00 

11 

51 

21 

5352.69 

27.70 

244.14 

237.54 

83.90 

13 

20 

34 

100.00 

4 

35 

29 

1615.7 0 

-10.76 

1.63 

230.15 

118.06 

5 

2 

24 

100.00 

13 

19 

38 

5067.95 

29.06 

223.02 

237.36 

82.65 

14 

44 

6 

1 10.00 

5 

28 

6 

1450.88 

-13.91 

347.28 

228.30 

121 .54 

5 

52 

17 

110.00 

14 

43 

30 

4805.52 

32.63 

202.42 

236.69 

79.21 

16 

3 

36 

PO  CST  TIM 

1255.7 

4752.7 

1015.7 
4467.9 

850.9 

4205.5 


INJ  2 LAT 
-5.89 
26.5  7 
-6.93 
27.73 

-9.64 

30.80 


INJ  2 LONG 
13.15 
235.66 
354  .94 
214 .46 
340.79 
193.68 


differential  CORRECTIONS 
TCE  -.5152  TRA  -.6699  TC3  -.6025 

RCE  .3311  RRA  .3723  RC3  1 .2010 

FCE'1.9168  FRA  -.7964  FC3-3.4010 

BCE  .6124  BRA  .7664  BC3  1.3437 

LAUNCH  CATE  FE8  23  1969 

HELIOCENTRIC  CONIC 


BAU  .4747 
FAU  .10382 
BSP  5131 
FSP  -1148 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1141.1  SG R 1357.5  SG3  362.7 
RRT  -.6418  RRF  -.9643  RTF  .8543 
SG6  1773.4  R23  .1431  R13  -.9569 

SGI  1704.1  SG2  490.7  THA  129.14 

FLIGHT  TIME  104.00 

DISTANCE  300.515 


ORBIT  DETERMINATION  ACCURACY 
ST  61 


ELI 


RL  M8.D3 

LAL 

-.00 

La  154.21 

VL 

28.195 

GAL  -8.17 

A7L  93.09 

HCA  138.90 

RP  \08.9l 

LAP 

-2.03 

LOP  293.15 

VP 

37.935 

GAP  .38 

A7P  87.67 

TAL  223.55 

RC  92.449  GL  -16.98 
plane tocentric  conic 

GP  48.10 

7AL 

148.56 

ZAP  92.25 

ETS  5.16 

7AE  131.01 

C3  26.577 

VHL 

5.155 

OLA  -15.12 

RAL 

7.90 

RAO  6568.1 

VEL  12.164 

PTH  2.10 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

3 

42  42 

1793.53 

-7.63 

16.36 

232.39 

1J7.35 

90.00 

11 

40  36 

5417.70 

28.09 

248.86 

239.83 

06.23 

100.00 

4 

55  50 

1557.59 

-8.88 

358.34 

231 .71 

118.66 

1 00.00 

13 

10  10 

5128.87 

29.50 

227.49 

239.71 

84.96 

1 10.00 

5 

45  45 

1401 .23 

- 

12.12 

344.54 

229.78 

122.21 

no. oo 

14 

36  44 

4858.00 

33.23 

206.40 

239.19 

81  .50 

INJ 


4.487 
TIME 

4 12  36 

13  10  54 

5 21  47 

14  35  39 

6 9 6 

15  57  42 


DPA  47.52 
PO  CST  TIM 
1193.5 
4817.7 
957.6 
4528.9 
801  .2 
4258.0 


SR 

392.3 

SS 

813.2 

CRS 

.9779 

CST 

-.9678 

MSA 

131  .2 

SSA 

21 .1 

El2 

26.5 

AlF 

147.67 

?IVAL 

DATE 

JUN 

7 1969 

INC 

3.0929 

VI 

30.099 

APO 

157.04 

V2 

34.795 

ETC 

154.99 

CLP 

-93.37 

RAP 

352.86 

ECC 

1 .4374 

INJ 

2 LAT 

INJ 

2 LONG 

-3.90 

9.66 

27.27 
-4.99 
28.49 
-7.79 
31  .70 


240.29 
351 .71 
218.83 
338 . 1 3 
197.51 


differential  corrections 


M 10 "COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.6244 

TRA 

-.7063 

TC3 

-.7465 

BAU 

.5091 

SGT 

1317.3 

SGR 

1393.7 

SG3 

346.6 

ST 

736.0 

SR 

463.9 

SS 

845.8 

ROE 

.4024 

RRA 

.3390 

RC3 

1 .2230 

FAU 

.09782 

RRT 

-.8706 

RRF 

-.9685 

RTF 

.8824 

CRT 

-.9954 

CR5 

.9883 

CST 

-.9733 

FDE-I 

.9497 

FRA 

- .6726 

FC3- 

-3.1866 

BSP 

5610 

SGB 

1917.7 

R23 

.1540 

R13 

-.9595 

LSA 

1206.2 

MSA 

129.8 

SSA 

J9.1 

60E 

.7429 

BRA 

.7034 

BC3 

1 .4329 

FSP 

-1101 

SGI 

1854.9 

SG2 

407.0 

THA 

133.15 

ELI 

869.2 

EL2 

37.7 

ALF 

147.83 

launch  CATE  FEB  23  1969 


flight  time  106.00 


ARRIVAL  DATE  JUN  9 1969 


HELIOCENTRIC  conic 
RL  J 48  .03  LAL  -.00 

RP  108.92  LAP  -2.18 

RC  94.840  GL  -19.43 

PLANE TOCENTRIC  CONIC 
C3  26.888  VHL  5.185 
LNCH  A7MTH  LNCH  TIME 

90.00  482 

90.00  11  27  51 

100.00  5 19  32 

100.00  12  59  2 

110.00  667 

110.00  14  28  57 

DIFFERENTIAL  CORRECTIONS 
TQE  '.7534  TRA  -.7331  TC3  -.6816 

ROE  .4765  RRA  .2954  RC3  1.2244 

FCE-1.9619  FRA  -.5377  FC3-2.9158 
BDE  .8914  BRA  .7903  BC3  1 .5087 

LAUNCH  DATE  F£B  23  1969 

HEl iocentrt c CONIC 
RL  148.03  LAL  -.00  LOL  154.21 

RP  108.93  LAP  -2.32  LOP  299.47 

RC  97.236  GL  -22.18  GP  52.14 

PLANE TOCENTRIC  CONIC 


0 1 STANCE  306.751 


La  154.21 

VL  28.174 

GAL 

-8.06 

AZL  93.55 

HCA  142.05 

SMA 

132.81 

ECC  .18033 

LOP  296.31 

VP  37.915 

GAP 

.76 

AZP  07.20 

TAL  222.94 

TAP 

4.99 

RCA  100.06 

GP  50.08 

ZAL  146.82 

ZAP 

95.40 

ETS  9.10 

ZAE  128.23 

ETE 

111  .42 

ZAC  92 . ?9 

CLA  -17.12 

RAL  9.47 

RAD  6568.1 

VEL  12.176 

PTH  2.19 

VHP 

4.653 

OPA  40.29 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

1722.95 

-5.40 

12.37 

234.45 

117.04 

4 

36  45 

1122.9 

5494 .06 

28.30 

254.43 

242.53 

89.02 

12 

59  25 

4094.1 

1492.21 

-6.73 

354.60 

233.73 

119.19 

5 

44  24 

092.2 

5200.02 

29.81 

232 

.76 

242.48 

87.72 

14 

25  42 

4600.0 

1346.20 

-10.11 

341 

.56 

231 .67 

122.83 

6 

28  33 

746.3 

4918.72 

33.75 

211 

.07 

242.16 

84.21 

15 

50  55 

4310.7 

INJ 


2 LAT 
-1  .63 
27.87 
-2.79 
29.18 
-5.72 
32.58 


30.099 

34.791 


ECC  1 .4425 
INJ  2 LONG 
5.7J 
245.80 
348 . II 

224 .01 
335.23 
202.03 


BAU  .5423 
FAU  .09056 
BSP  6095 
FSP  -1036 


VL  28.149 
VP  37.894 
7AL  144.75 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1499.1  SGR  1416.4  SG3  325.9 
RRT  -.8895  RRF  -.9720  RTF  .9012 
SGB  2062.4  R23  .1646  R13  -.9613 

SGI  2004.8  SG2  484 .0  THA  136.83 

FLIGHT  TIME  108.00 

DISTANCE  312.959 

-7.93  A7L  94.07  HCA  145.20  SMA  1 
1.13  A7P  86.66  TAL  222.25  TAP 
98.29  ETS  13.35  7AE  125.32  ETE  1 


C3  27.427 

VHL  5.237 

Ola  -19.35 

RAL  1 1 . 30 

RAO  6560.1 

VEL  12.198 

PTH  2.19 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

4 30  27 

1640.64 

-2.77 

7.75 

237.12 

110.19 

90.00 

1112  1 

5506.23 

28.22 

261  .17 

245.69 

92.40 

100.00 

5 47  45 

1417.00 

-4.22 

350.51 

236.32 

119.62 

100.00 

12  45  24 

5285.11 

29.88 

239.08 

245.74 

91 .04 

J 10.00 

6 3 0 0 

1284.63 

-7.02 

338.26 

234.10 

123.38 

110.00 

14  19  39 

4990.24 

34.10 

216.62 

245.68 

87.48 

VHP  4.867 
INJ  TIME 

5 5 48 

12  45  7 

6 11  22 

14  13  29 
6 51  24 

15  42  49 


DIFFERENTIAL  CORRECTIONS  MIO- 

TCE  -.9071  TRA  - . 7482  TC3-1 .0023  BAU  .5753  SGT 

ROE  .5571  RRA  .2436  RC3  1.2072  FAU  .08264  RRT 

FCE-J.9618  FRA  -.4033  FC3-2.6084  BSP  6617  SGB 

BOE  1.0646  BRA  .7869  0C3  1.5691  FSP  -969  SGI 


COURSE  EXECUTION  ACCURACY 

1685.2  SGR  1431.8  SG3  302.9 
-.9024  RRF  -.9752  RTF  .9148 

2211.3  R23  .1739  R13  -.9629 

2158.2  SG2  481.7  THA  140.14 


ST 

870.8 

SR 

537.8 

SS 

075.4 

CRT 

-.993 8 

CRS 

.9939 

CST 

-.9779 

LSA 

1340.4 

MSA 

129.9 

SSA 

16.8 

ELI 

1022.2 

EL2 

50.9 

ALF 

140.37 

ARRIVAL 

DATE 

JUN 

11  1 96$ 

ECC 

.17969 

INC 

4.0666 

VI 

30  . 0 9 9 

RCA 

108.79 

APO 

156.45 

V2 

34.700 

ZAC 

90.85 

ETC 

157.76 

CLP 

-103.58 

DPA 

49.19 

RAP 

346.18 

ECC 

1 .4514 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1040.6 

1 .02 

1 .12 

4986.2 

20.26 

252.51 

817.0 

-.24 

343.98 

4685.1 

29.70 

230.28 

684.6 

-3.37 

331 .99 

4390.2 

33.30 

207.45 

ORBIT  DETERMINATION  ACCURACY 

ST 

1026.5 

SR 

616.6 

SS 

905.1 

CRT 

-.9925 

CRS 

.9971 

CST 

-.9818 

LSA 

1495.2 

MSA 

131  .2 

SSA 

14.5 

ELI 

1195.7 

EL2 

64.5 

ALF 

149.10 

1887 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  23  1969 


flight  timc  uo.oo 


ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC 

Rl  148.03  LAL  -.00  LOL  154.01  VL  28.121 

RP  108.94  LAP  -0.45  LOP  302.64  VP  37.871 

RC  99.636  GL  -25.28  GP  54.34  7Al  140.30 

PLANETOCENTRIC  CONIC 


DISTANCE  319.139 

GAL  -7.80  A7L  94.68  HCA  148.34  SMA  132.41  ECC  .17911  INC  4.6771  VI  3 0.099 

GAP  1.49  A7P  86.02  TAl  221 .48  TAP  9.82  RCA  108.70  APO  156.13  V2  34.786 

7AP  100.63  ETS  17.70  7AE  122.29  ETE  118.67  7AC  89.02  ETC  159.11  ClP-108.45 


C3  28.29 6 

VHL  5 . 320 

OLA  -21 .84 

RAL  13.43 

RAD  6568.1 

VEL  12.234 

PTH  2.20 

VHP  5.139 

DPA  50.24 

RAP  342.80 

ECC  1 .4657 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00  * 

5 16  24 

1540.52 

.46 

2.17 

240.63 

118.31 

5 42  5 

940.5 

4.24 

355.53 

90.00 

10  51  3 

5701 .92 

27.61 

269,58 

249.32 

96.56 

12  26  5 

5101  .9 

28.23 

260.97 

100.00 

6 22  22 

1327.61 

-1.19 

345.60 

239.71 

119.87 

6 44  30 

727.6 

2.79 

339.08 

100.00 

12  27  46 

5390.06 

29.49 

246.85 

249.54 

95.12 

13  57  36 

4790.1 

29.89 

238  .07 

110.00 

6 58  33 

12)4*19 

-5.16 

334.53 

237.24 

123.84 

7 18  47 

614.2 

-.68 

328.31 

110.00 

14  8 5 

5076.25 

34.16 

223.34 

249.85 

91 .45 

15  32  41 

4476.3 

33.98 

214.09 

differential  corrections 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-i .0909 

TRA 

-.7466 

TC3-1 .0989 

BAU 

.6052 

SGT 

1070.3 

SCR 

1431 .8 

5C3 

276.5 

ST 

1203.9 

SR 

694.7 

SS 

930.0 

ROE  .6415 

RRA 

.1788 

RC3  1 .1625 

FAU 

.07383 

RRT 

'.9102 

RRF 

-.9770 

RTF 

.9243 

CRT 

-.9916 

CRS 

.9988 

CST 

-.9049 

FDE-1 .9417 

FRA 

-.2641 

FC3-2.2588 

BSP 

7088 

see 

2355.4 

R23 

.1037 

Rl  3 

-.9640 

LSA 

1667.0 

MSA 

133.9 

SSA 

12.2 

BDE  1 .2656 

BRA 

.7677 

BC3  1.5996 

FSP 

-884 

SCI 

2305.8 

SC2 

400.9 

THA 

143.27 

ELI 

1307.0 

El2 

78.1 

ALF 

150.12 

LAUNCH  OATE  FE8  23  1969 


FLIGHT  TIME  112.00 


ARRIVAL  OATE  JUN  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  325.292 


Rl  148.03 

LAL 

-.00 

LOL  154.21 

VL  28.090 

CAL  -7.66 

A7L  95.41 

HCA  1 51 .40 

SNA 

132.18 

ECC  .17859 

INC 

5.4068 

VI 

30.099 

RP  100.94 

LAP 

-2.58 

LOP  305.00 

VP  37.047 

CAP  I .03 

A7P  05.25 

TAL  220.63 

TAP 

12.12 

RCA  108.58 

APO 

155.79 

V2 

3*.784 

RC  102.038 

CL 

-28 . 79 

CP  56.74 

7AL  139.43 

7AP  102.40 

ETS  22.26 

7 AC  119.10 

ETE 

121.02 

7AC  87.25 

ETC 

160.48 

CLP- 113.21 

PLANETOCENTRIC  CONIC 

C3  29.664 

VHL 

5.446 

OLA  -24.63 

RAi  15.93 

RAO  6568.2 

VEL  12.290 

PTH  2.21 

VHP 

5.404 

OPA  51  .47 

RAP 

339.23 

ECC 

: 1 .4882 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

TNJ  2 LAT 

INj 

1 2 LONG 

90.00 

6 

7 18 

1407.96 

4,72 

334.75 

245.42 

117.95 

6 

30  46 

808.0 

0.43 

348.03 

90.00 

JO 

20  7 

5050.07 

25.90 

200.68 

253.32 

101.07 

11 

57  45 

5258.1 

27.28 

272. ZB 

100.00 

7 

7 4 

1215.03 

2.62 

339.42 

244.26 

119.79 

7 

27  19 

615.0 

6.57 

332-85 

100.00 

12 

3 2 

5526.22 

28.25 

256.78 

253.03 

100.20 

13 

35  9 

4926.2 

29.37 

248 . 1 5 

110.00 

7 

33  39 

1131  .61 

-2.02 

530.21 

241.37 

124.13 

7 

52  31 

53|  .6 

2.47 

324.00 

110.00 

13 

32  56 

5182.41 

33.67 

231.58 

254.75 

96.31 

15 

19  18 

4582.4 

34.17 

222.38 

DIFFERENTIAL  corrections 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOC-1.3104 

TRA 

-.7254 

TC3-I  J644 

BAU 

.6332 

SGT  2057.0  SGR  1423.8  SG3  249.1 

ST 

1408.1 

SR 

774  .4 

SS  953.7 

ROE  .7343 

RRA 

.1037 

RC3  1 .0923 

FAU 

.06479 

RRT 

.9151  RRF  -, 

.9802  RTF 

.9321 

CRT 

-.991 0 

CRS 

.9996 

CST  -.9877 

FOE-1 .9110 

FRA 

-.1333 

FC3-1 .8908 

BSP 

7596 

SCO  2501.7  R23  , 

.1916  Rl 3 - 

.9652 

LSA 

1863.6 

MSA 

137.3 

SSA  10.3 

BOE  1.5073 

BRA 

.7327 

6C3  J .5966 

FSP 

-799 

SGI  2455.0  SG2  401.1  THA  146.18 

ELI 

1604.4 

o* 

-j 

Ul 

91  .2 

ALF  151 .31 

LAUNCH  CATE  Fee  23  1969 

FLIGHT  TIME  114.00 

ARRIVAL 

DATE 

JUN  17  1969 

HELIOCENTRIC  CONIC 

OISTANCE  331 

IJ7 

Rl  140.03 

LAL 

-.00 

LOL  154.21 

VL 

28.056 

GAL 

-7.51 

A7L  96.30 

HCA  154.62 

SMA 

131 .93 

ECC 

.17812 

INC 

6.3003 

Vi  30.099 

RP  108.95 

LAP 

-2.70 

LOP  308.96 

VP 

37.821 

GAP 

2.15 

A7P  04.30 

TAL  219.72 

TAP 

14.34 

RCA 

100 .43 

APO 

155.43 

V2  34.703 

RC  104.441 

GL 

-32.77 

GP  59.42 

7AL 

136.05 

7AP  103.79 

ETS  27.08 

7AE  115.73 

ETE 

124.82 

7AC 

85 .51 

ETC 

161 .96 

CLP-117.93 

PLANETOCENTRIC  CONIC 

C3  31.799 

VHL 

5,639 

OLA  -27.76 

ral 

18.90 

RAO  6568.3 

VEL  12.376 

PTH  2.23 

VHP 

5.928 

OPA 

52.89 

RAP 

335.30 

ECC  1 .5233 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

7 

36  5 

1167.37 

12.16 

341 .00 

252.92 

115.77 

7 

55  32 

567.4 

15.53 

333.94 

90.00 

9 

15  ! 

845 .52 

20.74 

321 .28 

256.66 

109.73 

9 

29  7 

245.5 

23.24 

313.50 

100.00 

8 

12  15 

1050.40 

0.12 

33p 

.30 

250.80 

118.07 

8 

29  45 

450.5 

11  .93 

323.56 

100.00 

n 

21  33 

5725.60 

25.06 

270 

.72 

258.21 

106.86 

12 

56  59 

5125.7 

27.13 

262.54 

110.00 

0 

18  44 

1030.09 

1 .86 

324 

.91 

246.95 

124.14 

8 

35  54 

430.3 

6.33 

318  .67 

110. DO 

13 

31  33 

5318.84 

32.16 

24  J 

.94 

260.31 

102.26 

15 

0 12 

4710.0 

33.51 

232.97 

DIFFERENTIAL  corrections 
TCE-1.5976  TRA  -.6760  TC3-1 .1862  BAU  .6563 

ROE  .8327  RRA  .0122  RC3  .9879  FAU  .05539 

FOE-1.8667  FRA  -.0071  FC3-1 .5079  BSP  8067 

0OE  1.8016  BRA  .6761  0C3  1.5437  FSP  -705 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  2242.1  SGR  1399.0  SG3  220.1 
RRT  -.9165  RRF  -.9819  RTF  .9385 
SG6  2642,8  R23  .1987  RJ 3 -.9664 

SGI  2598.3  SG2  483.1  THA  149.05 


ORBIT  OETERMINA 
ST  1640.4  SR 
CRT  -.9905  CRS 
LSA  2081 .3  MSA 
ELI  1843.1  EL2 


TION  ACCURACY 

846.7  SS  97} .7 
.9999  C5T  -.9901 
141  .5  S5A  8.2 

103.8  ALF  152.83 


LAUNCH  DATE  FEB  23  1969 


FLIGHT  TIME  116.00 


ARRIVAL  CATE  J UN  19  1 969 


HELIOCENTRIC  CONIC 

RL  148.03  LAL  -.00  LOL  154.21  VL  28.020  CAL 

RP  108.95  LAP  -2.81  LOP  312.12  VP  37.794  GAP 


OISTANCE  337.514 

-7.36  A7L  97.43  HCA  157.75  SMA  131.67  ECC  .17770  INC  7.4067  VI  30.099 
. 0.47  A7P  83.10  TAL  018.73  TAP  16.48  RCA  108.07  APO  155.07  V0  34.783 


RC  106.844  GL  -37.27  GP 
PLANETOCENTRIC  CONIC 


62.44  7AL  132.13  7AP  104.51  ETS  32 . 32  7AE  112.11  ETE  127.87  7AC  83.72  ETC  163.72  ClP-100.78 


C3  35.183 

VHL 

5.931 

OLA  - 

31  .22 

RAL  22.47 

RAO  6560.4  VEL  12.512  PTH  2.27 

VHP  6. 

.509 

OPA 

54.40 

RAP 

330.74 

ECC 

1 .5790 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.27 

6 

51  0 

1301 .42 

17.55 

359.40 

261 .00 

116.24 

7 14 

1 

701  .4 

20.93 

352*22 

103.73 

10 

28  36 

682.46 

17.57 

307.06 

261  .00 

116.23 

10  39 

50 

02.5 

20.95 

300.60 

76.27 

6 

51  0 

1301  .42 

17.55 

359-40 

261  .00 

116.24 

7 14 

3 

70  ] .4 

20.93 

352-22 

103.73 

10 

28  36 

602 .46 

17.57 

307.06 

261 .00 

116.23 

ID  39 

50 

02.5 

20.95 

300.60 

110.00 

9 

22  24 

009 

.34 

7.20 

317.52 

254.92 

123.51 

9 37 

13 

209.5 

1 1 .56 

311  .1  3 

110.00 

12 

56  23 

5510.50 

20.55 

255.69 

266.05 

109.64 

14  20 

13 

4910.6 

30.96 

247.31 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .9607 

TRA 

-.5090 

TC3-1 

.1543 

BAU  .6741 

SGT 

2430.0  SGR 

1357.4  SG3 

191 .0 

ST 

1904.9 

SR 

904.1 

SS 

985.1 

ROE  .9340 

RRA 

-.0959 

RC3 

.0495 

FAU  .04606 

RRT 

-.9150  RRF 

-.9026  RTF 

.9451 

CRT 

-.9900 

CRS 

.9990 

CST 

- -9921 

FOE-1 .8125 

FRA 

.1065 

FC3-1 

.1335 

BSP  0559 

SGB 

2703.4  R23 

.2022  Rl 3 - 

.9603 

LSA 

2322.7 

MSA 

145.5 

SSA 

6.5 

BOE  2.1721 

0RA 

.5967 

BC3  1 

.4332 

FSP  -613 

SGI 

2740.7  SG2 

405.7  THA  151.97 

ELI 

2105.4 

EL2 

315.3 

alf 

154.75 

1888 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  115.00  ARRIVAL  DATE  JUN  Z\  1969 

heliocentric  CONIC  OISTANCE  343.550 

Rl  148.03  LAL  -.00  LOt  154.21  Vl  27.982  GAL  -7.19  A7L  98.90  MCA  160.86  SMA  131.39  ECC  .1  7731  INC  8.8996  VI  30.099 

RP  108.94  LAP  -2.91  lOP  315.29  VP  37.766  GAP  2.76  A7P  81  .58  TAL  217.69  TAP  18.55  RCA  108.09  APO  154.69  V2  34.784 

RC  109.246  Gl  -42.31  GP  65.89  ?AL  127.59  ?AP  104.60  ET5  38.22  7AE  108.16  ETC  131.31  7AC  81.78  ETC  166.08  ClP-128.09 

planetocentric  CONIC 

C3  40.714  vhl  6.381  ClA  -34.98  RAL  26.83  RAO  6568.6  VEL  12.731  PTH  2.31  VHP  7.297  DPA  56.17  RAP  325.19  ECC  1 .6701 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

68.54  61857  1570.99  18.23  14.46  268.73  120.39  6 45  8 97j  .0  22.13  7.43 

Ml. 46  11  35  23  5854.72  18.24  277.25  268.74  120.38  13  12  58  5254.7  22.14  270.22 

68.54  61857  1570.99  18.23  14.46  268.73  120.39  6 45  8 971.0  22.13  7.43 

111.46  11  35  23  5854.72  18.24  277.25  268.74  120.38  13  12  58  5254.7  22.34  270.22 

68.54  6 18  57  1570.99  18.23  14.46  268.73  120.39  6 45  8 971.0  22.13  7.43 

111.46  113523  5854.72  18.24  277.25  268.74  120.38  13  12  58  5254.7  22.14  270.22 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TDE-2.4445  TRA  -.4425  TC3-J .0558  BAU  .6813  SGT  2620.8  SGR  1280.8  SG3  161.9  ST  2200.2  SR  920.8  SS  989.7 

ROE  1.0217  RRA  -.2278  RC3  .6725  FAU  .03681  RRT  -.9083  RRF  -.9808  RTF  .9524  CRT  -.9891  CRS  .9993  CST  -.9939 

FOE-1  .7462  FRA  -2102  FC3  -.7827  BSP  8997  SGB  2917.0  R23  . 2017  Rl3  -.9710  LSA  2578.0  MSA  149.0  SSA  5.0 

BOE  2.6494  BRA  .4977  0C3  1 .2518  FSP  -5i6  SGI  2875.9  SG2  488.3  THA  155.30  ELI  2381.8  EL2  125.4  alF  157.45 

LAUNCH  DATE  FEB  23  1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  349.609 

RL  148.03  LAL  -.00  LOL  154.21  VL  27.942  GAL  -7.01  A7L  100.92  HCA  163.97  SMA  131.10  ECC  .17695  iNCiO. 9195  Vl  30.099 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.738  GAP  3.05  A7P  79.50  TAL  216.57  TAP  20.54  RCA  107.90  APO  154.30  V2  34.785 

RC  111.645  GL  -47.83  GP  69.84  7AL  122.41  7AP  104.02  ETS  45.39  7AE  103.73  ETE  135.86  7AC  79.54  ETC  169.73  ClP-134.65 
PLANETOCENTRIC  CONIC 

C3  50.247  VHL  7.089  OLA  -38.90  RAl  32.21  RAO  6568.8  VEL  13.100  PTH  2.39  VHP  8.412  DPA  57.77  RAP  318.16  ECC  1.8269 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

62.13  6 6 40  1723.23  18.00  26.62  278.45  125.09  6 35  24  1123.2  22.46  19.96 

117.87  12  30  35  5808.14  18.01  273.32  278.46  125.08  14  7 23  5208.1  22.47  266.66 

62.13  6 6 40  1723.23  16.00  26.62  278.45  125.09  6 35  24  1123.2  22.46  19.96 

117.87  12  30  35  5808.14  18.0 1 273.32  278.46  125.08  14  7 23  5 208.1  22.47  266.66 

62.13  6 6 40  1723.23  18.00  26.62  278.45  125.09  6 35  24  1123.2  22.46  19.96 

117.87  12  30  35  5808.14  18.01  273.32  278.46  125.08  14  7 23  5 208.1  22.47  266.66 

DIFFERENTIAL  CORRECTIONS  M JO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACC\JRAC V 

TOE-3.1212  TRA  -.1998  TC3  -.8866  BAU  .6725  SGT  2826.3  SCR  1140.9  SG3  133.9  ST  2523.9  SR  851  .2  SS  987.2 

ROE  1.0424  RRA  -.3816  RC3  .4650  FAU  .02798  RRT  -.8907  RRT  -.9708  RTF  .9619  CRT  -.9864  CRS  .9974  CST  -.9956 

FOE-1.6763  FRA  .3011  FC3  -.4821  BSP  9458  SGB  3047.9  R23  .1927  R13  -.9752  LSA  2836.6  MSA  150.6  SSA  3.8 

BOE  3.2907  BRA  .4308  BC3  1.0012  FSP  -426  SGI  3008.7  SG2  487.2  THA  159.67  ELI  2660.3  EL2  132.7  alF  161.55 


LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  122.00  ARRIVAL  OATE  JUN  25  1969 

HELIOCENTRIC  CONIC  OISTANCE  355.591 

RL  148.03  LAL  -.00  La  154.21  Vl  27.900  CAL  -6.81  A7L  103.87  HCA  167.04  SMA  130.80  ECC  .17660  INC13.8731  Vl  30  . 0 9 9 

RP  108.93  LAP  -3.08  lOP  321.61  VP  37.709  GAP  3.31  A7P  76.47  TAL  215.38  TAP  22.42  RCA  107.70  APO  153.89  V2  34.787 

RC  114.042  OL  -53.62  GP  74.31  7Al  116.65  TAP  102.73  ETS  55.44  7A£  98.62  ETC  143.23  7AC  76.78  ETC  176.37  ClP-144,55 

PLANETOCENTRIC  CONIC 

C3  68.067  VHL  8.250  OLA  -42.63  RAL  38.88  RAO  6569.3  VEL  13.763  PTH  2.5l  VHP  10.092  OPA  58.93  RAP  309.04  ECC  2.1202 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.69 

6 9 4 

1864.96 

16.27 

37.36 

290.38 

129.97 

6 40  9 

1265.0 

21 .30 

31  .21 

123. 3J 

13  21  26 

5814.60 

16.28 

272.49 

290.40 

129.96 

14  58  21 

5214.6 

21 .31 

266.33 

56.69 

6 9 4 

1864.96 

16,27 

37.36 

290.38 

129.97 

6 40  9 

1265.0 

21  ,30 

31  .21 

123.31 

13  21  26 

5814.60 

16.28 

272.49 

290.40 

129.96 

14  58  21 

5214.6 

21 .31 

266.33 

56.69 

6 9 4 

1864.96 

16.27 

37.36 

290.38 

129.97 

6 40  9 

1265.0 

21.30 

31  .21 

123.31 

13  21  26 

5814.60 

16.28 

272.49 

290.40 

129.96 

14  58  21 

5214.6 

21.31 

266.33 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TDE-4.J053  TRA  .2286  TC3  -.6472  BAU  .6286  SGT  3052.1  SGR  849.9  5C3  107.6  ST  2852.0  SR  576.6  SS  979.6 

ROE  .8010  RRA  -.5341  RC3  .2414  FAU  .01955  RRT  -.8174  RRF  -.9159  RTF  .9743  CRT  -.9706  CRS  .9859  CST  -.9972 

FOE-1.6099  FRA  .3875  FC3  -.2487  BSP  9836  SGB  3168.2  R23  .1729  RI3  -.9810  LSA  3066.5  MSA  149.2  SSA  2.8 

BOE  4 .1828  BRA  .5810  BC3  .6908  FSP  -340  SCI  3132.1  562  477.1  THA  166,87  CLl  2906.5  El2  136.1  AlF  168.87 

LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  124.00  ARRIVAL  DATE  JUN  27  J 969 

HELIOCENTRIC  COUC  DISTANCE  361  .499 

RL  148.03  LAL  -.00  La  154.21  VL  27.857  GAL  -6.60  A?L  108.60  HCA  170.06  SMA  130.49  ECC  .17619  INC18.6045  Vl  30.099 

RP  108.93  LAP  -3.16  LOP  324.78  VP  37.679  GAP  3,56  A?P  7l  .66  TAL  214.11  TAP  24.17  RCA  107.49  APO  1 53.48  V2  34.790 

RC  116.435  GL  -59.12  GP  78.89  TAL  110.44  TAP  100.73  ETS  73.21  tAt  92.40  ETE  158.38  2AC  73.05  ETC  191.05  ClP-165.06 

planetocentric  conic 

C3  105.824  VHL  10.28 7 OLA  -45.48  RAL  47.01  RAO  6570.0  VEL  15.072  PTH  2.7l  VHP  12.853  OPA  58.91  RAP  297.32  ECC  2.7416 


LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

52.79 

6 

26  12 

2004.54 

12.51 

46.49 

304.39 

134.10 

6 59 

37 

1404.5 

18.00 

40.88 

127.21 

14 

9 8 

5873.31 

12.52 

274.30 

304.41 

134.09 

15  47 

1 

5273.3 

1 8.01 

268 .68 

52.79 

6 

26  12 

2004.54 

12.51 

46.49 

304.39 

134.10 

6 59 

37 

1404.5 

18.00 

40.88 

127.21 

14 

9 8 

5873.31 

12.52 

274.30 

304.41 

134.09 

15  47 

1 

5273.3 

18.01 

268 .68 

52.79 

6 

26  12 

2004.54 

12.51 

46.49 

304.59 

134.10 

6 59 

37 

1404.5 

18.00 

40.88 

127.21 

U 

9 8 

5873.31 

12.52 

274.30 

304.41 

134.09 

15  47 

1 

5273.3 

18.01 

268 .68 

INFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE- 5. 4 726 

TRA 

1 .0340 

TC3  -.3564 

BAU  .5085 

SGT 

3240.9  SGR 

483.6  SG3 

84.6 

ST  3058.1 

SR 

301  .5 

SS 

984 .7 

ROE  -.5002 

RRA 

-.4829 

RC3  .0463 

FAU  .01148 

RRT 

.2962  RRF 

.1655  RTF 

.9887 

CRT  .8903 

CRS 

-.8663 

CST 

- .9987 

FOE - 1 .5784 

FRA 

.4861 

FC3  -.0939 

BSP  10234 

SGB 

3276.8  R23 

-.1397  R13 

.9879 

L5A  3223.6 

MSA 

145.9 

SSA 

2.2 

BOE  5.4955 

BRA 

1.1413 

BC3  .3594 

FSP  -267 

SCI 

3244.1  SG2 

461.5  THA 

2.58 

ELI  3069.9 

EL2 

136.7 

ALF 

5.05 

1889 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  0 ATE  FEB  2 3 1969 


heliocentric  CONIC 


Rl 

140.03 

LAL 

-.00 

LOL 

RP 

100 .91 

LAP 

-3.22 

LOP 

RC 

1 18.823 

GL 

-62.75 

GP 

PLANCTOCENTRIC 

CONIC 

C3 

203.236 

VHL 

14.256 

OLA 

VL  27.012 
VP  37.650 
7Al  104.00 


GAL 

GAP 

7AP 


flight  time  i26.oo 
DISTANCE  367.263 

-6.35  A7l  117.29  HCA  172.96  SMA  130.17. ECC 
3.75  A7P  62.09  TAl  212.69  TAP  25.65  RCA 
90.09  ETS  111.08  7AE  04.05  ETE  193.00  7AC 


RAL  56.10  RAO  657J. 1 VEt  10.015  PTH  3.0l  VHP  10.005 


LNCH  A7MTH  LNCH  TIME  L-J  TIME 


52.17 

127.03 

52.17 

127.03 

52.17 

127.03 


7011  Zl?9,Z0 

14  47  41  690.15 


7 Oil 

14  47  41 


2129.20 
690 . 1 5 


7 0 11  2129. 20 


14  47  41  690.15 

DIFFERENTIAL  CORRECTIONS 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

6.88 

52.44 

319,38 

135.55 

7 35  40 

1529.2 

6.90 

301  .24 

319.39 

135.54 

14  59  19 

98.2 

6.88 

52.44 

319.30 

135,55 

7 35  40 

1529.2 

6.90 

301.24 

319.39 

135.54 

14  59  19 

98.2 

6.00 

52.44 

319.38 

135.55 

7 35  40 

1529.2 

6.90 

301 .24 

319.39 

135.54 

14  59  19 

98  .2 

IVAL 

CATE 

JUN 

29  1969 

INC27.2090 

VI 

30.099 

APO 

153.02 

V2 

34.794 

ETC 

226.50 

CLP 

146.45 

RAP 

283.11 

ECC 

4.3447 

INJ 

2 LAT 

INJ 

2 LONG 

12.55 

47.13 

12.56 

295.92 

12.55 

47.13 

12.56 

295 .92 

12.55 

47.13 

12.56 

295.92 

MIC- COURSE  EXECUTION  ACCURACY 


TC3 

-.0707 

BAU 

.1924 

SGT 

2450.9 

SGR  2281 .0 

SC3 

66.3 

ST" 

RC3 

.0040 

FAU 

.00203 

RRT 

.9451 

RRF 

.9576 

RTF 

.9982 

CRT 

FC3 

-.0087 

BSP 

10444 

SGB 

3348.1 

R23 

-.1103 

R13 

.9931 

LSA 

8C3 

.0706 

FSP 

-209 

SGI 

3302.1 

SG2 

553.0 

THA 

42.02 

Eli 

VL  27.766  GAL 
VP  37.620  GAP 
7AL  90.10  7AP 


LAUNCH  DATE  FES  23  1969 

HELIOCENTRIC  CONIC 
RL  140.03  LAL  -.00  LOL  154.21 

RP  100.90  LAP  -3.27  LOP  331.11 

RC  121 .206  GL  -59.93  GP  70.52 

PLANE TOCENTRIC  CONIC 

C3  530.030  VHL  23.213  DLA  -40.20  RAL  63.70 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
60.06  0 2 50  2152.63  1.36 

119.94  14  46  10  894.77  1.30 

60.06  8 2 58  2152.63  1.36 

119.94  14  46  10  894 .77  1 .30 

60.06  8 2 58  2152.63  1 .36 

H9.94  14  46  10  894 .77  1.38 

DIFFERENTIAL  CORRECTIONS 
TOE  .9400  TRA  1.0400  TC3  -.0202  BAU  1.1325 

RO-10.9004  RRA  5.0094  RC3  .1559  FAU- .01763 

FOE-2.0063  FRA  1.1297  FC3  .0283  BSP  10139 

0OE1 0.9409  BRA  5.3369  BC3  .1572  PSP  -172 


FLIGHT  TIME  120.00 


ORBIT  DETERMINATION  ACCURACY 
ST"  2113.0  SR  2225.2  SS  1048.0 

CRT  .9937  CRS  -.9950  CST  -.9999 

L$A  3238.0  MSA  170 .5  SSA  1.4 

ELI  3063.6  EL2  172.4  ALF  46.49 

ARRIVAL  DATE  JUL  1 1969 


DISTANCE  372.630 

-6.02  A7L  136.60  HCA  175.50  SMA  129.04  ECC  .17432  TNC46.6707  VI  30.099 

3.04  AZP  43.41  TAL  210.94  TAP  26.44  RCA  107.21  APO  152.40  V2  34.790 

95.09  ETS  155.34  7AE  70.49  ETE  235.59  7AC  56.56  ETC  270.20  CLP  105.42 


RAO  6572.4 
INJ  LONG 
49.30 
313.57 
49.30 
313.57 
49.30 
313.57 


VEL  25.693  PTH  3.36  VHP  29.347 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DPA  46.02  RAP  268.05  ECC  9.8670 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


332.16 

332.17 

332.16 

332.17 

332.16 

332.17 


130.26 

130.26 

130.26 

130.26 

130.26 

130.26 


0 30  53 
15  1 5 

0 30  51 
15  1 5 

0 30  51 


1552.6 
294  .0 
1552.6 
294  .0 
1552.6 


6.51 

6.53 

6.51 

6.53 

6.51 


43.66 
307.05 

45.66 
307.85 

43.66 


SGT  646.1  SCR  3223.3  563 
RRT  .1309  RRF  .9957  RTF 
5GB  3207.5  R23  -.0073  R13 
SGI  3224.5  SG2  640.3  THA 


15  1 

5 

294  ,0 

6.53 

307.85 

ACT 

ORBIT  DETERMINATION  ACCURACY 

54.4 

ST 

293.0 

SR 

2734.2 

SS  1286.1 

.2222 

CRT 

-.6715 

CRS 

-.9992 

CST  .6420 

.9962 

LSA 

3027.6 

MSA 

222.0 

SSA  .3 

08.44 

ELI 

2741 .3 

El2 

216.6 

ALF  94.14 

LAUNCH  DATE  FEB  23  1969 


Flight  TIME  130.00 


ARRIVAL  CATE  JUL  3 3969 


RL  140.03 

LAL 

-.00 

lOl  154.23 

VL 

27.720 

GAL  -6.79 

A7L  1.30 

HCA  183.32 

SMA  129.52 

RP  108.89 

LAP 

-3.32 

LOP  334.28 

VP 

37.590 

GAP  5.44 

A7P  178.69 

TAL  213.02 

TAP  36.34 

RC  123.581 

Gl 

42.82 

GP  -47.99 

7AL 

95.20 

7AP  94.17 

ETS  179.64 

7AE  51.37 

ETE  104.05 

PLANE TOCENTRIC  CONIC 

C31638.996 

VHL 

40.485 

DLA  60.30 

RAL 

36.49 

RAO  6573.2 

VEL  41 .956 

PTH  3.57 

VHP  50.327 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

34.25 

16 

46  11 

5058.78 

1 .43 

241.24 

307.32 

29.71 

10  10  30 

345.75 

2 

25  H 

3387.35 

I .44 

104.03 

307.30 

29.71 

3 21  42 

34.25 

16 

46  11 

5058.78 

I .43 

241 .24 

307.32 

29.71 

18  10  30 

145.75 

2 

25  14 

3387,35 

1 .44 

104.03 

307.30 

29.71 

3 21  42 

34.25 

16 

46  11 

5050.70 

1 .43 

241 .24 

307.32 

29.71 

10  10  30 

345.75 

2 

25  U 

3307.35 

1 .44 

104.03 

307.30 

29.71 

3 21  42 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

TOE-5 .3556 

TRA 

1 .6444 

TC3  -.1009 

BAU 

4.5070 

SOT  1209.5  SOR  2U2.*  SG3 

50.1 

RO-14 .7207 

RRA 

-.4685 

RC3  -.1792 

fau- 

- .07500 

RRT 

.0787  RRF  - 

.9999  RTF  - 

.8715 

FOE  3.3903 

FRA 

.3  267 

FC3  .0400 

0SP 

0330 

SGB  2815.5  R23  - 

.0903  Rl 3 - 

.9951 

80E15.6647 

BRA 

1 . 7090 

BC3  .2057 

FSP 

-3  59 

SCI  2765.0  SC2  530.9  THA 

66.39 

63.61  ETC  60.89  CLP 


30.099 
34  .803 
96.24 


CPA  -67.40  RAP  226.10  ECC27.9737 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4450  .8 

2707.3 
4458.0 

2787.3 
4458  .8 

2707.3 


-5.52 

-5.51 

-5.52 

-5.51 

-5,52 

-5.51 


237.68 

100.47 

237.60 

100.47 

237.66 

100.47 


ORBIT  determination  accuracy 


LAUNCH  OATE  FEB  23  396 9 
HELIOCENTRIC  CONIC 

Rl  140,03  LAL  -.00  LOt  154.21  VL  27.672  GAL 

RP  100.87  LAP  -3,35  LOP  337.45  VP  37.560  GAP 

RC  125.940  CL  59.86  GP  -70.91  7AL  90.49  ?AP 

PLANETOCENTRIC  CONIC 

C3  523.210  VHL  22*074  Ola  70.02  RAL  350.90  RAO  6572. 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LOtG 
22.04  13  49  55  5042.10  -2.14  246.31 

157.16  0 21  39  3280.76  -2.13  96.24 

22.84  13  49  55  5042.10  -2.14  246.31 

157.16  0 21  39  3208.76  -2.13  96.24 

22.04  13  49  55  5042.10  -2.14  246.31 

157.16  0 21  39  3288.76  -2.13  96.24 

DIFFERENTIAL  CORRECTIONS  MID- 

TOE  .6144  TRA  1.0212  TC3  -.0493  BAU  1.1904  SGT 

ROE-9.9261  RRA  3.0797  RC3  -.1629  FAU- .01 507  RRT 

FOE  1.9942  FRA  -.5566  FCJ  .0249  BSP  11240  SG0 

0OE  9.9451  BRA  3.2446  8C3  .1702  F$P  -109  SGI 


FLIGHT  time  132.00 
DISTANCE  307.575 

-6.19  A7L  44.02  HCA  184.67  SMA  129.18 
5.17  A TP  135.08  TAL  210.45  TAP  35.11 
97.13  ETS  190.76  2AE  75.60  ETE  112.63 


4 VEL  25.307  PTH  3.35  VHP  28.161 
INJ  RT  ASC  INJ_A7MTH  INJ  TIME 

260.14  20.00  15  13  57 

268.12  20.00  1 16  27 

266.14  20.00  15  13  57 

260.12  20.00  1 16  27 

260.14  20.00  15  13  57 

260.12  20.00  1 16  27 

COURSE  EXECUTION  ACCURACY 
796.7  SGR  3439.7  SG3  56.6 
.5382  RRF  -.9977  RTF  -.4071 
3530.8  R23  -.0639  R13  -.9960 
3467.4  SG2  666.1  THA  02.62 


ST  77 j . 3 

SR 

2084.2 

SS 

2087.3 

CRT  .9794 

CRS 

1 .0000 

CST 

.9707 

LSA  3045.1 

MSA 

152.2 

SSA 

. 7 

ELI  2217.5 

El2 

146.4 

ALF 

69.99 

ARRIVAL 

CATE 

JUL 

5 1969 

ECC  .18074 

INC45.9762 

VI 

30.099 

RCA  105.04 

APO 

152.53 

V2 

34  .008 

7AC  85.19 

ETC 

63.03 

CLP 

112.29 

DPA  -83.96 

RAP 

122-00 

ECC 

9.6109 

PO  CST  TIM 

INJ 

i 2 lAT 

INJ 

2 LONG 

4442.1 

-9.65 

243.96 

2608.0 

-9.64 

93.89 

4442.1 

-9.65 

243.96 

2680.8 

-9.64 

93.09 

4442.1 

-9.65 

243.96 

2680.0 

-9.64 

93.89 

ORBIT  DETERMINATION  ACCURACY 

ST  272.3 

SR 

2577.0 

SS 

1251.4 

CRT  -.3204 

CRS 

.9997 

CST 

-.3526 

LSA  2066.0 

MSA 

258.2 

SSA 

1 .5 

ELI  2570.6 

El2 

257.0 

AlF 

92.01 

1090 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69  > 


LAUNCH  CATE  PEG  23  1969 


FLIGHT  TIME  134.00 


ARRIVAL  CATE  JUL  7 1969 


HELIOCENTRIC  CONIC 

Kl  14M.03  LAL  -.00  LOL  154.21  VL  27.624 

RP  108.85  LAP  -3.38  LOP  340.63  vP  37.530 

PC  J 28. 306  CL  6?. 70  OP  -77.18  7Al  102.8? 

planetocentric  CONIC 


CISTANCE  392.949 

gal  -5.84  A7l  62.17  HCA  187.25  SMA  128.85  ECC  .17969  INC27. 8313  VI  30.099 

GAP  5.26  A7P  117.64  TAl  208.66  TAP  35.91  RCA  105.70  APO  152.00  V2  34.815 

7AP  101.67  ETS  235.35  7AE  88.87  ETC  156.50  7AC  95.97  ETC  129.38  ClP  155.7] 


CT  208.445 

VHL 

14.438 

CLA  67.02 

RAL  343.55 

RAO  657] .2 

VEL  18.159 

PTh  3.02 

VHP 

17.579 

CPA  -73.53 

RAP  68.46 

ZCC  4.4305 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

I N J 2 LONG 

26.32 

12 

56  16 

4927.95 

-8.60 

241 .98 

249.88 

23.26 

14 

18  24 

4327.9 

-15.93 

239-12 

153.68 

23 

8 51 

3195.14 

-8.59 

95.64 

249.86 

23.25 

24 

2 6 

2595.1 

-15.93 

92.78 

26.32 

12 

56  16 

4927.95 

-8.60 

241.98 

249.88 

23.26 

14 

18  24 

4327.9 

-15.93 

239.12 

153.68 

23 

8 51 

3195.14 

-8.59 

95.64 

249.86 

23.25 

?4 

2 6 

2595.1 

-15.93 

9? . 78 

26.32 

12 

56  16 

4927.95 

-8.60 

241 .98 

249.88 

23.26 

14 

1 8 24 

4327.9 

-15.93 

239.12 

153.68 

23 

8 51 

3195.14 

-8.59 

95.64 

249.86 

23.25 

24 

2 6 

2595.1 

-15.93 

92.78 

DIFFERENTIAL  CORRECTIONS 

TDE 

3 . 7002 

TRA- 

-1  .6792 

TC3 

-.0433 

BAU 

.1213 

ROE- 

-2.7705 

RRA 

2.7680 

RC3 

-.0045 

FAU 

.00600 

FCE 

I . 1 772 

FRA 

-.6555 

FC3 

-.0249 

BSP 

11779 

BCE 

4.6225 

BRA 

3.2375 

8C3 

.0435 

FSP 

-229 

MTC-COUffSC  EXECUTION  ACCURACY 
SOT  2255.2  SCR  302J .0  SC3  70.6 

RRT  - . 94 1 7 RRF  -.9674  R TP  .9946 
SC6  3769.9  RZ 3 -.1299  R13  -.9903 
SCI  3719.2  SG2  616.1  THA  126.26 


ORBIT  DETERMINATION  ACCURACY 


ST 

1555.2 

SR 

3386.2 

SS 

771  .0 

CRT 

-.9495 

CRS 

.9688 

CST 

-.9976 

LSA 

2396.5 

MSA 

332.9 

SSA 

1 .7 

Eli 

2057.1 

El2 

328.9 

alf 

1 38.46 

LAUNCH  CATE  FEB  23  1969 


FLIGHT  TIfC  136.00 


ARRIVAL  OATE  JUL  9 1969 


HELIOCENTRIC  CCNIC 
RL  148.03  LAL  -.00  LOL  154.21 

RP  108.83  LAP  -3.39  LOP  343.80 

RC  130.653  GL  60.39  CP 

planetocentric  CONIC 


DISTANCE  398.655 

VL  27.575  GAL  -5.56  A7L  70.42  HCA  190.1 7 SMA  128.5?  ECC  . 1 7948  INC19.5772  vi  30.099 

VP  37.501  GAP  5.43  A7P  109-29  TAL  207.09  TAP  37.25  RCA  105.45  APO  151.58  V2  34.821 

-73.16  7AL  106.82  7AP  106.71  ETS  278.36  7AE  97.23  ETE  198.49  7 AC  102.26  ETC  172.49  ClP-1?3.05 


C3  111 .898 

VHL  10.570 

DLA  63.00 

RAL  343.29 

RAD  6570.1 

VEL  15.272 

PTH  2.74 

VHP  12.788 

OPA  -64.88 

RAP  57.13 

ECC  2.8416 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

1 N J 2 LONG 

31  .04 

13  6 0 

4799.94 

-15.02 

235.61 

245.45 

28 .04 

14  26  8 

4 199.9 

-22.04 

231 .98 

140.96 

22  56  57 

3101 .05 

-15.01 

94.58 

245.43 

26-04 

23  48  38 

2501  .0 

-22.03 

90.95 

31  .04 

13  6 8 

4799.94 

-15.02 

235.61 

245.45 

26-04 

14  26  8 

4199.9 

-22.04. 

231 .98 

140.96 

22  56  57 

3101 .05 

-15.01 

94.58 

245.43 

26.04 

23  48  38 

2501  .0 

-22.03 

90.95 

31  .04 

13  6 8 

4799.94 

-15.02 

235.61 

245.45 

26.04 

14  26  8 

4199.9 

-22.04 

231 .98 

140.96 

22  56  57 

3101 .05 

-15.01 

94.58 

245.43 

26.04 

23  48  38 

2501  .0 

-22.03 

90.95 

DIFFERENTIAL  CORRECTIONS 


TOE 

3.1280 

TRA- 

-2.8123 

TC3 

-.3228 

BAU 

.4832 

ROE 

.2181 

RRA 

.6562 

RC3 

.0120 

FAU 

.01713 

FOE 

1 .0492 

FRA 

-.6897 

FC3 

- . 1 326 

BSP 

12206 

BOE 

3.1356 

BRA 

2.8879 

BC3 

.3230 

FSP 

-293 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  3820.4  SCR  792-2  SG3 
RRT  -.8076  RRF  -.7101  RTF 
SGB  3901 .7  R23  -.1672  R13 
SGI  3874.4  SG2  460.7  THA 


ORBIT  DETERMINATION  ACCURACY 


89.7 

ST 

1970.0 

SR 

262.9 

SS 

684 .6 

.9868 

CRT 

-.0701 

CRS 

-.0561 

CST 

-.9920 

-.9036 

LSA 

2004.0 

MSA 

274 ,9 

SSA 

2.2 

170.36 

ELI 

1970.9 

EL2 

262.3 

alf 

179.45 

LAUNCH  CATE  FES  23  1969 


flight  time  138.00 


ARRIVAL  CATE  JUL  11  3969 


HELIOCENTRIC  CONIC 

RL  148.03  LAL  -.00  LOL  154.21  VL  27 , 526 

RP  108.80  LAP  -3.39  LOP  346.97  VP  37.47? 

RC  132.989  GL  56.75  GP  -66.98  7Al  110.15 

planetocentric  conic 


DISTANCE  404.467 


GAL 

GAP 


C3  72,193 

VHL  8 

.497 

CLA  59.37 

RAL  346.63 

RAO  6569.4 

LNCH  A7MTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

35.36 

13  30 

6 

4604.19 

-20.07 

228 . 79 

144 .64 

22  59 

35 

3023.19 

-20.06 

92.95 

35.36 

13  30 

6 

4684 .19 

-20.07 

228 . 79 

144 .64 

22  59 

35 

3023.19 

-20.06 

92.95 

35.36 

13  30 

6 

4684.19 

-20.07 

228.79 

144.64 

22  59 

35 

302  3.19 

-20.06 

92.95 

A7L 

74.97 

HCA 

193.20 

SMA 

128.18 

ECC  .17961 

INC1 5 .0257 

A7P  10 4.65 

TAL 

205.56 

TAP 

30.76 

RCA  105.16 

APO  151 .20 

ETS  292.71 

7AE 

103.50 

ETE 

211.25 

7AC  106.83 

ETC  386.38 

VEL  1 

3.912 

PTH 

2.54 

VHP 

10.267 

DPA  -57.59 

RAP  53.18 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

I N J ? LAT 

244.15 

32.85 

14 

40  10 

4084.2 

-26.7? 

244.13 

32.85 

23 

49  58 

2423.2 

-26.7i 

244 

.15 

32.85 

14 

40  10 

4084  .2 

-26.7? 

244.13 

32.85 

23 

49  58 

2423.2 

-26.7] 

244.15 

32.85 

14 

48  10 

4004.2 

-26.72 

244 .13 

32.85 

23 

49  58 

2423.2 

-26.71 

dFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


30.099 

34.829 


2 LONG 
224 .36 
88.52 
224 .36 
88.52 
224 .36 
88.5? 

ORBIT  DETERMINATION  ACCURACY 


TOE 

2.4526 

TRA- 

-2.5866 

TC3 

-.681 1 

BAU 

.6633 

SGT 

5974  .2 

SGR 

498.8 

SG3 

111  .7 

ST 

1947.1 

SR 

474  .? 

SS 

685.3 

RCE 

.7031 

RRA 

-.0055 

RC3 

-.0911 

FAU 

.02586 

RRT 

.4986 

RRF 

.6662  RTF 

.9739 

CRT 

.8520 

CRS 

-.9333 

CST 

-.9832 

FOE 

1 .0670 

FRA 

- . 7069 

FC3 

-.3101 

BSP 

12566 

SGB 

4005.4 

R23 

.2018 

R13 

.9753 

LSA 

2101  .5 

MSA 

263.5 

SSA 

2.9 

BCE 

2.5514 

BRA 

2.5866 

BC3 

.6872 

FSP 

-367 

SGI 

3982.1 

SG2 

431  .6 

THA 

3.62 

ELI 

1989.2 

El? 

243.0 

alf 

11.90 

LAUNCH  DATE  FEB  23  1969 


FLIGHT  TIME  140.00 


ARRIVAL  CATE  JUL  13  1969 


HELIOCENTRIC  CCNIC 

RL  148.03  LAL  -.00  LOL  154.21  VL  27.477 

RP  108.78  LAP  -3.39  LOP  350.15  VP  37.443 

RC  135.313  GL  52.95  GP  -60.90  7AL  112.74 

planetocentric  conic 


OISTANCE  410.319 

GAL  -5.01  A7L  77.84  HCA  196.29  SMA  127.84  ECC  . 1 7996  INC12.J615  VI  30.099 

GAP  5.85  A7P  101.69  TAL  204 .04  TAP  40.33  RCA  104.84  APO  150.85  V2  34.837 

7AP  116.79  ETS  296.29  7AE  108.51  ETE  214.75  7AC  110.57  ETC  ]91.09  ClP-157.90 


C3  52.201 

VHL 

7.225 

DLA  56.19 

RAL  350.69 

RAO  6568.9 

VEL  13.174 

PTH  2.4J 

VHP 

8. 

.7  97 

CPA  -51 .08 

RAP  47.51 

ECC  1 .8591 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

39.21 

13 

56  26 

4585.66 

-23.63 

222.10 

243.66 

37.40 

15 

12 

54 

3985.7 

-29.89 

216.92 

140.79 

23 

5 36 

2964.68 

-23.62 

91.19 

243.64 

37.40 

23 

55 

0 

2364 .7 

-29.87 

86.02 

39.21 

13 

56  26 

4585.66 

-23.63 

222.10 

243.66 

37.40 

15 

12 

54 

3985.7 

-29.89 

216.92 

140.79 

23 

5 36 

2964.68 

-23.6? 

91.19 

243.64 

37.40 

23 

55 

0 

2364.7 

-29.87 

66.02 

39.21 

13 

56  28 

4585.66 

-23.63 

222.10 

243.66 

37.40 

15 

12 

54 

3985.7 

-29.89 

216.92 

140.79 

23 

5 36 

2964.68 

-23.6? 

91.19 

243.64 

37.40 

23 

55 

0 

2364.7 

-29.87 

86.02 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1062  TRA-2.3443  TC3-J .0768  0AU  .7638 

ROE  .7244  RRA  -.1606  RC3  -.1958  FAU  .03342 

FOE  1.0990  FRA  -.7035  FC3  -.5542  BSP  12957 

0OE  2.2273  BRA  2.3498  0C3  1.0944  FSP  -447 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  4046.1  SGR  680.0  SG3  134.0 

RRT  .7866  RRF  .9070  RTF  .9641 

SGB  4J02.9  R23  .2275  R13  .9673 

SGI  4081 .7  SG2  416.2  THA  7.6! 


ORBIT  DETERMINATION  ACCURACY 
ST  1948.4  SR  578 .6  SS  701 .0 

CRT  .9125  CRS  -.9773  CST  -.9784 

LSA  2134.7  MSA  256.5  SSA  3.7 

ELI  2019. 7 Et2  228.4  alF  15.36 


1891 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  FE0  23  1969 


flight  time  142.00 


ARRIVAL  CATE  JUL  15  1969 


VL  27.427  GAL 
VP  37.414  GAP 


heliocentric  CONIC 
RL  140.03  LAL  '.00  LOt  154. 21 

RP  100.75  LAP  -3.37  LOP  353.3? 

RC  137.625  GL  49.33  GP  -55.31 

planetocentric  CONIC 

C3  40.665  VHL  6.377  CLA  53.43  PAL  354.77  PAD  6565.6  VEL  12.729  PTH  2.31  VHP 

INJ  PT  ASC  INJ  A7MTH 


DISTANCE  416.186 

-4.74  A7L  79.81  HCA  199.4 0 SWA  127.51  ECC  .18045  INC10.1919  VI  30.099 
6.07  A7P  99.62  TAl  202.52  TAP  41.92  PCA  104.50  APO  150.52  V2  34.846 


7AL  114.64  7AP  12K46  E TS  301.15  7AE  1 12 .60  ETC  21 5 . 1 5 7AC  113.81  ETC  192.79  ClP-156.48 

7.883  OPA  -45.19  PAP  45.19  ECC  1.6692 


lnch  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

42.60 

14  22  22 

4502.64 

-26.02 

215.85 

137.40 

23  12  17 

2922.45 

-26.01 

89. 59 

42.60 

14  22  22 

4502.64 

-26.02 

215.85 

137.40 

23  12  17 

2922.45 

-26.01 

89.59 

42.60 

14  22  22 

4502.64 

-26.02 

215.85 

137.40 

23  12  17 

2922.45 

-26.01 

89.59 

differential 

CORRECTIONS 

MIOH 

TCE  1.9008  TRA-2.147 1 TC3-1 .4903 
ROE  .6641  PPA  -.1834  RC3  -.2803 
FCE  1.1154  FRA  -.6748  FC3  -.8459 
BCE  2.0135  0PA  2.1549  6C3  1.5243 

LAUNCH  OATE  FEB  23  1969 

HELIOCENTRIC  CONIC 
RL  148.03  LAL  -.00  LOt  154.21 

PP  108.72  LAP  -3.34  LOP  356.50 


0AU  .8287 
FAU  .03973 
8SP  13319 
FSP  -521 


VL  27.377  GAL 
VP  37.386  GAP 


243.55 

243.53 

243.55 

243.53 

243.55 

243.53 


SGT  4129.3  SGR 
RRT  .8404  RRF 
SOB  4196.6  P23 
SGI  4177.4  SG2 


41.53 
41.53 
41 .53 
41.53 
41.53 
41.53 

UTICN  ACCURA 
748.6  SG3 
.9442  RTF 
.24  52  PI  3 
401.0  tha 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  37  24 

3902.6 

-31  .88 

210.02 

24  0 59 

2322.5 

-31 .86 

83.77 

15  37  24 

3902.6 

-31  .88 

210.02 

24  0 59 

2322.5 

-31 .86 

83.77 

15  37  24 

3902.6 

-31 .88 

210.02 

24  0 59 

2322.5 

-31 .86 

83.77 

154.6 

.9563 

.9600 

8.74 


flight  time  ma.oo 


QPBIT  DETERMINATION  ACCUPACV 
ST  1965.6  SP  602.6  SS  713.8 

CRT  .9290  CPS  -.9875  CST  -.9756 

LSA  2161 .9  MSA  249.7  SSA  4.6 

Eli  2044.7  EL2  214.3  AlF  16.08 


APPIVAL  CATE  JUL  17  3969 


DISTANCE  422.060 

-4.46  A7L  81.25  HCA  202.53  SMA  127.17  ECC  .18108  INC  8.7498  VI  30.0  99 
6.29  A7P  96.09  TAl  200.98  TAP  43.51  PCA  104.14  APO  150.20  V2  34.855 


*r  J t . joo  1 s - — • " - 

RC  139  923  GL  45.99  CP  -50.29  7AL  115.09  7AP  125.77  ETS  302.97  7AE  115.93  ETE  214.27  7AC  116.72  ETC  193.26  Ci.P-156.10 
PL^TOCENTRIC  CONK  - ...  0PA  _39.06  RAp  43.79 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3832.2  -33.06  203.01 

2292.5  -33.04  81.89 

3832.2  -33.06  Z03.Pl 

2292.5  -33.04  81.89 

3832.2  -33.06  Z03.Pl 

2292.5  -33.04  81.89 

ORBIT  DETERMINATION  ACCURACY 
ST  2005.1  SP  605.2  SS  731.5 

CRT  .9369  CPS  -.9921  CST  -.9732 

LSA  2204.7  MSA  247,1  SSA  5.6 

ELI  2084.5  El2  203.5  ALF  15.94 


45.56  14  47 

134.44  23  19 

45.56  14  47 

134.44  23  19 

45.56  14  47 

134.44  23  19 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7920  TPA-1.9501  TC3-1 .9008 
ROE  .6051  RRA  -.1555  RC3  -.3270 

FOE  1.1333  FRA  -.5984  FC3-J.1323 

BOE  1.8914  BRA  1.9563  BC3  I .9268 


OLA  51 .06 

PAL  358.72  RAO  6568.3 

VEL  12.438 

PTH  2.25 

VHP 

7.295 

L-r  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

TIME 

4432.17 

-27.58 

210.16 

243.77 

45.16 

16 

0 58 

2892.46 

-27.57 

88.23 

243.75 

45.15 

24 

7 17 

4432.17 

-27.58 

210.16 

243.77 

45.16 

16 

0 58 

2892.46 

-27.57 

88.23 

243.75 

45.15 

24 

7 17 

4432.17 

-27.58 

210.16 

243.77 

45.16 

16 

0 58 

2892.46 

-27.57 

88.23 

243.75 

45.15 

24 

7 17 

BAU  .8595 
FAU  .04360 
BSP  12918 
FSP  -535 


MIO- 

SGT 

RRT 

see 

SGI 


4178.7  SGP  750.7  SG3  169.9 
.8456  RRF  *9491  PTF  .9467 
4245.6  R23  .2647  R13  .9506 

4227.0  SG2  396.1  THA  8.72 


LAUNCH  OATE  FEB  23  3969 


flight  time  146.00 


ARRIVAL  OATE  JUL  19  3969 


HELIOCENTRIC  CONIC 
RL  148.03  LAL  -.00  LOL  154.21 

RP  108.69  LAP  -3.30  LOP  359.68 


DISTANCE  427,929 

-4.18  A7L  82.36  HCA  205.67  SMA  126.84 
6.51  A7P  96.90  TAL  199.43  TAP  45.11 


ECC  .18185  INC  7.6436  VI  30.099 
RCA  103.77  APO  149.90  V2  34.865 
7AC  119.40  ETC  193.17  ClP-156.49 


VL  27.327  GAL 
VP  37.359  GAP 

PC  142.207  GL  42.93  GP  -45.83  7AL  116.58  7AP  129. 7j  ET5  304 , 30  7AE  118.64  ETE  212.8 1 
Plane  tocentp i c CON I C 

RAC  6568.1  VEL  12-235  PTH  2.20  VHP  6.911  OPA  -35.04  RAP  43.05  ECC  1.4662 
INJ  LONG 
205.06 
87.15 
205.06 

87.15 
205.06 

87.15 

TOE  1.6795  TRA-1 .8104  TC3-2.3576  BAU  .9039 

RCE  .5380  RRA  -.1350  RC3  -.3722  FAU  .04764 

FOE  1.1015  FRA  -.5370  FC3-1 .4560  BSP  13537 

8DE  1.7636  0RA  1.8155  BC3  2.3868  FSP  -604 

LAUNCH  OATE  FEB  23  1969 


C3  20.327 

VHL  5 . 322 

CLA  49.03 

RAL  2.54 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

IN J LAT 

40.14 

15  10  4 J 

4371  .62 

-28.58 

131 .86 

23  26  0 

2871  .34 

-28.56 

4B.J4 

15  10  4J 

4371 .62 

-28.50 

131 .86 

23  26  0 

2871  .34 

-28.56 

48 .14 

15  10  43 

4371 .62 

-28.58 

131 .86 

23  26  0 

2871 .34 

-28.56 

differential 

CORRECTIONS 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

244.33 

48.30 

16  23  32 

3771  .6 

-33.71 

398.30 

244.31 

48.29 

24  13  51 

2271  .3 

-33.70 

80.39 

244.33 

48.30 

16  23  32 

3771  .6 

-33.71 

398.30 

244.31 

48.29 

24  13  51 

2271.3 

-33.70 

80.39 

244.33 

40.30 

16  23  32 

3771  .6 

-33.71 

1 98 . 30 

244.31 

48.29 

24  13  51 

2271.3 

-33.70 

80.39 

MID- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

4289.8 

SCR 

735.9 

SG3 

185.0 

ST 

2017.4  SR 

583.1 

SS 

726.0 

RRT 

.8553 

RRF 

.9495 

RTF 

.9421 

CRT 

.9413  CRS 

-.99 43 

CST 

-.97j  7 

SG6 

4352.4 

R23 

.2652 

R13 

.9456 

LSA 

2209.0  MSA 

239.2 

SSA 

6.7 

SGI 

4336.0 

SG2 

377.2 

THA 

8.4J 

ELI 

Z091. 4 EL2 

189.8 

AlF 

15,35 

FLIGHT  TIME  140,00 


HELIOCENTRIC  CONIC 

RL  148.03  LAL  -.00  LOL  154.21  VL  27.277  GAL 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.332  GAP 

RC  144.478  CL  40,14  GP  -41.90  7AL  116.76  7AP  133.28  ETS  305.36  7A£  120.83  ETE  211 

planetocentric  conic 

C3  24.720  VHL  4.972  OLA  47.29  RAt  6.28 


DISTANCE  433.795 

-3.88  A7L  83.24  HCA  208.83  SMA  126.51 
6.74  A7P  95.93  TAL  197.87  TAP  46.69 

10 


ARRIVAL  DATE  JUL  21  1969 


ECC  .18274  INC  6.7640  Vi  30.099 
PCA  103.39  APO  149.63  V2  34.875 
7AC  121.92  ETC  192.61  O.P-J57.P0 


lnch  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

50.39 

15  33  15 

4319.02 

-29.21 

129.61 

23  33  13 

2856.42 

-29.20 

50.39 

15  33  15 

4319.02 

-29.21 

129.61 

23  33  13 

2856.42 

-29.20 

50.39 

15  33  15 

4319.02 

-29.21 

129.61 

23  33  13 

2056.42 

-29.20 

differential 

CORRECTIONS 

RAO  6568.0 
INJ  LONG 
200.52 
86.30 
200.52 
86.30 
200.52 
86.30 


VEL  12.087  PTH 
INJ  RT  ASC  IN. 
245.23 
245.21 
245.23 

245.21 
245.23 

241.21 


2.16 

VHP  6.662 

OPA  -30.69 

RAP  42. 80 

ECC  1 .4060 

i A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.99 

16  45  14 

3719.0 

-34.04 

193.44 

50.98 

24  20  50 

2256.4 

-34.02 

79.22 

50.99 

16  45  14 

3719.0 

-34.04 

193.44 

50.98 

24  20  50 

2256.4 

-34 .02 

79.22 

50.99 

16  45  14 

3719.0 

-34.04 

193.44 

50.98 

24  20  50 

2256.4 

-34.02 

79.22 

MIO-CCURSE  EXECUTION  ACCURACY 


TOE  1.6022  TRA-1. 6696  TC3-2.8078 
ROE  .4852  RRA  -.1094  RC3  -.3959 
FOE  1.0636  FRA  -.4549  FC3-1 .7549 
0DE  1.6741  BRA  1.6732  BC3  2.8356 


BAU 

.9371 

SGT 

4387.7  SGR 

708.6  SC3 

196.0 

FAU 

,05011 

RRT 

.8552  RRF 

.94  32  RTF 

.9373 

BSP 

13900 

SGB 

4444.6  R23 

.2626  R13 

.9403 

FSP 

-645 

SCI 

4429.7  SG2 

363.9  THA 

7.92 

ORBIT  DETERMINATION  ACCURACY 
ST  2034.8  SR  562.0  SS  7J0.7 
CRT  .9451  CRS  -.9960  CST  -.9702 
LSA  2217.8  MSA  232.6  SSA  7.9 
ELI  2103.5  El2  177,7  alF  14.74 


1892 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  cate  FEB  23  1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  JUL  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  439.654 

RL  140.03  LAL  -.00  LOL  154.21  VL  27.227  GAL  -3.56  A7L  83.96  HCA  211.98  SMA  126.18  ECC  .18377  INC  6.0440  VI  30.099 

RP  100.63  LAP  -3.20  LOP  6.05  VP  37.305  GAP  6.97  A7P  95.13  TAL  196.28  TAP  40.27  RCA  102.99  APO  149.37  V2  34.885 

RC  146.734  GL  37.58  GP  '38.45  7AL  116.47  7AP  136.49  ET$  306.23  7AE  122.60  ETE  209.33  7AC  124.33  ETC  192.33  ClP-157.03 

PLANETOCENTRIC  CONIC 


C3  22.010 

VHL  4.691 

OLA  45.81 

RAL  9.97 

RAD  6567.9 

VEL  11.975 

PTH  2.13 

VHP 

6.506 

OPA  -26.77 

RAP  42.94 

ECC  1.3622 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.35 

15  55  0 

4272.89 

-29.60 

196.50 

246.47 

53.29 

17 

6 13 

3672.9 

'34.16 

189.17 

127.65 

23  40  56 

2845.07 

-29.59 

85.65 

246.46 

53.28 

24 

28  22 

2245.9 

-34.15 

78.32 

52.35 

1 5 55  0 

4272.09 

-29.60 

196.50 

246.47 

53.29 

17 

6 13 

367<?  .9 

-34.16 

109.17 

127.65 

23  40  56 

2645.87 

'29.59 

05.65 

246.46 

53.28 

24 

28  22 

2245.9 

-34.15 

70.32 

52.35 

15  55  0 

4272.89 

-29.60 

196.50 

246.47 

53.29 

17 

6 13 

3672.9 

-34.16 

189.17 

127.65 

23  40  56 

2845.07 

-29.59 

05.65 

246.46 

53.20 

24 

28  22 

2245.9 

-34.15 

78.32 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1 .5447  TRA-1  . 5300  TC3-3.2564  6AU  .9656  SGT  4401.3  SGR  670.3  SG3  203.7  ST  2052.8  SR  543.0  SS  708.1 

ROE  .4430  RRA  -.0853  RC3  -.4058  FAU  .05145  RRT  .0504  RRF  .9325  RTF’  .9320  CRT  .9409  CffS  -.9973  CST  -.9688 

FOE  1.0184  FRA  -.3633  FC3-2.0237  BSP  14201  SGB  4532.3  R23  *2552  R13  .9354  LSA  2226.9  MSA  226.2  SSA  9.3 

0OE  1.6070  BRA  ] .5324  BC3  3.2016  ESP  -67l  SGI  4510.5  SG2  353.9  THA  7.3 0 EU  2116.9  EL2  166.1  AlF  14.18 

LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  152.00  ARRIVAL  OATE  JUL  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  445.506 

RL  140.03  LAL  -.00  LOL  154.21  VL  27.177  GAL  -3.27  A7L  04.56  HCA  215.15  SMA  125.85  ICC  .10493  INC  5.4407  VI  30.099 

RP  108.59  LAP  -3.13  LOP  9.23  VP  37.279  GAP  7.20  ATP  94.45  TAL  194.60  TAP  49.03  RCA  102.58  APO  149.13  V2  34.097 

RC  140.977  GL  35.21  GP  -35.41  7AL  115.78  7AP  139.39  ETS  306.96  7AE  124.02  ETE  207.50  7AC  126.65  ETC  191.00  ClP-150.67 

PLANETOCENTRIC  CONIC 

C3  19.909  VHL  4.462  DLA  44.55  RAL  13.67  RAO  6567.0  VtL  11.007  PTH  2.11  VHP  6,416  OPA  -23.23  RAP  43.39  ECC  1.3276 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54  .05 

16 

16  10 

4232.J4 

-29.04 

192.93 

240 .04 

55.25 

17  26 

43 

3632.1 

'34.16 

185.41 

125.95 

23 

49  16 

2030.40 

-29.03 

85.16 

240.03 

55.24 

24  36 

34 

2230.5 

-34.15 

77.64 

54.05 

16 

16  10 

4232.14 

-29.04 

192.93 

240.04 

55.25 

17  26 

43 

3632.1 

-34.16 

185.41 

125.95 

23 

49  16 

2030.48 

-29.83 

05.16 

240.03 

55.24 

24  36 

34 

2238.5 

-34.15 

77.64 

54.05 

16 

16  10 

4232.14 

-29.04 

192.93 

240.04 

55.25 

17  26 

43 

3632.1 

-34.16 

185.41 

125.95 

23 

49  16 

2830.40 

-29.83 

85.16 

248.03 

55.24 

24  36 

34 

2238.5 

-34.15 

77.64 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

TOE  I .4990 

TRA- 

'1  .3915 

TC3-3.7049  BAU  .9920 

SGT  4574.4  SGR 

649.6  SG3 

200.9 

ST 

2069.9 

SR  527.1 

SS 

694.3 

ROE  .4095 

RRA 

-.0646 

RC3  -.4072 

FAU  .05196 

RRT 

.0432  RRF 

.9104  RTF 

.9291 

CRT 

.9532 

CRS  -.9984 

CST 

-.9675 

FOE  .9677 

FRA 

-.2690 

FC3-2.2596 

BSP  14499 

SGB  4620.3  R23 

.2427  R13 

.9313 

LSA 

2235.2 

MSA  219.4 

SSA 

10.7 

dOt  1 .5546 

BRA 

1 .3930 

BC3  3.7273 

FSP  -667 

SGI 

4607.3  SG2 

346.8  THA 

6.07 

ELI 

2130.3 

EL2  154.0 

AlF 

13.72 

LAUNCH  CATE  FEB  23  1969  FLIGHT  TIME  154.00  ARRIVAL  DATE  JUL  27  J 969 

HELIOCENTRIC  CONIC  DISTANCE  451.340 

RL  140.03  LAL  -.00  LOL  154.21  VL  27.127  GAL  -2.94  A7L  85.08  HCA  210.31  SMA  125.53  ECC  .18623  INC  4.9249  VI  30.099 

RP  108.56  LAP  -3.05  LOP  12.42  VP  37.253  GAP  7.43  A7P  93.07  TAL  193.07  TAP  51.30  RCA  102.15  APO  148.91  V2  34.908 

RC  151.204  GL  32.99  GP  -32.75  TAL  114.71  TAP  142.01  ETS  307.56  7AE  125.17  ETE  205.92  7AC  128.93  ETC  191.27  ClP-159.56 

PLANETOCENTRIC  CONIC 

C3  10.241  VHL  4.271  OlA  43.45  RAL  17.41  RaO  6567.7  VEL  11.816  PTH  2.09  VHP  6.374  OPA  -20.03  RAP  44.10  ECC  1.3002 


LNCH  ATMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.55 

16  36  58 

4195.93 

-29.97 

109.76 

249.92 

56.93 

17  46  54 

3595.9 

-34.09 

102.00 

124.45 

0 2 13 

2833.44 

-29.96 

04.81 

249.91 

56.92 

0 49  27 

2233.4 

-34.08 

77.13 

55.55 

16  36  58 

4195.93 

-29.97 

189.76 

249.92 

56.93 

17  46  54 

3595.9 

-34.09 

182.08 

124.45 

0 2 13 

2833.44 

-29.96 

04.81 

249.91 

56.92 

0 49  27 

2233.4 

-34.00 

77.13 

55.55 

16  36  50 

4195.93 

-29.97 

189.76 

249.92 

56.93 

17  46  54 

3595.9 

-34.09 

182.08 

124.45 

0 2 13 

2833.44 

-29.96 

04.81 

249.91 

56.92 

0 49  27 

2233.4 

-34.08 

77.13 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMlNA TION  ACCURACY 

TOE  1.4635  TRA-1. 2509  TC3-4.1503  BAU  1.0169  SGT  4665.4  SGR  624.1  SG3  212.0  ST  2004.9  SR  514.2  SS  677.6 

ROE  .3827  RRA  -.0468  RC3  -.4029  FAU  .05103  RRT  .0339  RRF  .9012  RTF  .9260  CRT  .9501  CRS  -.9991  CST  -.9663 

FOE  .9131  FRA  -.1745  FC3-2.4597  BSP  14805  SOB  4707,0  R23  .2261  R13  .9279  LSA  2241.7  MSA  212.1  SSA  12.2 

60E  1.5127  BRA  1.2518  BC3  4.1698  F$P  -698  SGI  4694.5  SG2  342.3  THA  6.40  ELI  2142.6  £l2  143.3  AlF  13.35 

LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  156.00  ARRIVAL  DATE  JUL  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  457.102 

RL  140.03  LAL  -.00  LOL  154.21  VL  27.077  GAL  -2.61  A7L  85.52  HCA  221 .49  SHA  125.21  ECC  .10768  INC  4.4763  VI  30.0  9 9 

RP  108.52  LAP  -2.96  LOP  15.61  VP  37.228  GAP  7.66  ATP  93.36  TAL  191.44  TAP  52.93  RCA  JOl.71  APO  140.71  V2  34.920 

RC  153.416  GL  30.90  GP  -30.40  TAL  113.29  ZAP  144.38  ETS  306.04  7A£  126.09  ETE  204.37  7AC  131.17  ETC  190.76  ClP-160.40 

PLANETOCENTRIC  CONIC 


C3  16.898 

VHL 

4. Ill 

OLA  42.49 

RAL  21  .22 

RAO  6567. 

.7  VEL  11.759 

i PTH  2.08 

VHP 

6. 

369 

r- 

i 

2 

o 

RAP  45.01 

ECC 

1 .2701 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  tCNG  INJ  RT  ASC 

' INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.89 

16 

57  36 

4163.54 

-30.02 

106.92 

252.12 

50.39 

10 

7 

0 

3563.5 

-33.96 

179.12 

123.11 

0 

12  0 

2030.33 

-30.01 

04.57 

252.11 

50.38 

0 

59 

10 

2230.3 

-33.95 

76.70 

56.89 

16 

57  36 

4163.54 

-30.02 

106.92 

252.12 

58.39 

10 

7 

0 

3563.5 

-33.96 

179.12 

123.13 

0 

12  0 

2030.33 

-30.01 

04.57 

252.11 

50.38 

0 

59 

10 

2230.3 

-33.95 

76.78 

56.89 

16 

57  36 

4163.54 

-30.02 

186.92 

252.12 

50.39 

10 

7 

0 

3563.5 

-33.96 

179.12 

123.11 

0 

12  0 

2030.33 

-30.01 

04.57 

252.11 

58.38 

0 

59 

10 

2230.3 

-33.95 

76.70 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4371 

TRA- 

'1  .1039 

TC3-4.50OO 

BAU  1.0305 

SGT  4740.1  SGR 

602.3  SG3 

213.0 

ST  2101.7 

SR  505.6 

SS 

661  .2 

ROE  .3624 

RRA 

-.0307 

RC3  -.3926 

FAU  .05101 

RRT 

.8212  RRF 

.8809  RTF 

.9230 

CRT  .9636 

CRS  -.9994 

CST 

-.9650 

FOE  .0603 

FRA 

-.0708 

FC3-2.6134 

BSP  1 5028 

SGB  4786.2  R23 

.2006  R13 

.9246 

LSA  2251.2 

MSA  204 .0 

SSA 

13.0 

80E  1 .4821 

BRA 

1 .1043 

BC3  4.5960 

FSP  -697 

SGI 

4773.9  SG2 

341 .0  THA 

5.98 

ELI  2157.6 

EL2  131.6 

ALF 

13.10 

1093 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


launch  CATC  FEB  23  1969  FlIGHT  TIME  158.00  ARRIVAL  CATE  JUL  31  1969 

HELIOCENTRIC  CONIC  CISTANCE  463.004 

RL  1 48 .03  LAL  -.00  La  154.21  VL  2 7.027  GAL  -2.2 7 AZL  85.92  HCA  224.66  SMA  124.89  ECC  .18928  INC  4 .0805  VI  30.099 

RP  108.48  LAP  -2.87  lCP  18.80  VP  37.203  GAP  7.90  A7P  92.90  TAl  189.80  TAP  54.46  RCA  101  .25  APO  148.53  V2  34.932 

RC  155.612  GL  28.90  GP  '28.33  7AL  111.56  ZAP  146.54  ETS  308 . 38  ZAE  126.85  ETE  202.94  ZAC  133.39  ETC  190.26  ClP-161.41 

Plane tocentric  CONIC 


C3  15.807 

VHL  3.976 

CLA  41.64 

RAL  25.12 

RAO  6567.6  VEL  11 .7l3 

PTH  2.06 

VHP 

6.392 

CPA 

-14  .46 

RAP  46.09 

ECC 

1 . 260  I 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.10 

17  18  16 

4134.40 

-30.01 

184.36  254.62 

59.66 

18 

27  11 

3534  .4 

-33.79 

176.47 

121 .90 

0 22  30 

2828.99 

-30.00 

84.45  254.61 

59.65 

1 

9 39 

2229 . 0 

- 33 . 78 

76.56 

58.10 

17  18  16 

4134  .40 

-30.01 

184.36  254.62 

59.66 

18 

27  11 

3534.4 

-33.79 

176.47 

121.90 

0 22  30 

2828.99 

-30.00 

84.45  254.61 

59.65 

1 

9 39 

2229.0 

-33.78 

76.56 

58.10 

17  18  16 

4334.40 

-30.01 

184.36  254.62 

59.66 

18 

27  11 

3534.4 

-33/79 

176.47 

121 .90 

0 22  30 

2828.99 

-30.00 

84.45  254.61 

59.65 

J 

9 39 

2229.0 

-33.78 

76.56 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .41 11 

TRA  -.9550 

TC3-5.0055 

0AU  1 .0609 

SGT  4834*0  SGR 

584.8  SG3  J 

213.0 

ST 

2U0.6 

SR  498.6 

SS 

640 .6 

ROE  .3458 

RRA  -.0172 

RC3  -.3825 

FAU  .04997 

RRT  ,8083  RRF 

.8589  RTF 

.9211 

CRT 

.9694 

CRS  -.9990 

CST 

-.9637 

FCE  .8035 

FRA  .0112 

FC3-2 - 7368 

BSP  15322 

SGB  4869 ,3  R23 

,1879  Rl 3 

.9224 

LSA 

2252.7 

MSA  196.6 

S5A 

15.5 

. BCE  1.4528 

BRA  .9551 

BO 3 5.0201 

FSP  -697 

SGI  4857.2  SG2 

342.6  THA 

5.61 

ELI 

2165.4 

EL2  119.3 

ALF 

12.94 

LAUNCH  DATE  FEB  23  1969 

flight  time  ieo.00 

ARRIVAL  DATE 

AUG 

2 1969 

HELIOCENTRIC  CONIC 

DISTANCE  468.816 

RL  148.03 

LAL  -.00 

LX  154.21 

VL  26.978 

GAL  -1.91  AZL  86.27 

HCA  227.84 

SMA 

124.58 

ECC 

.19105 

TNC  3.7264 

V] 

30.099 

RP  108.45 

LAP  -2,76 

LOP  21.99 

VP  37.179 

GAP  8.14  AZP  92.50 

TAL  188.15 

TAP 

55.99 

RCA 

100.78 

APO  148.38 

V2 

34 .945 

RC  157.792 

GL  26.98 

GP  -26.50 

ZAL  109.54 

ZAP  148.51  ETS  308.60 

ZAE  127.47 

ETE 

201.64 

7AC 

135.60 

ETC  189.80 

CLP 

162.34 

planetxentric  conic 

'C3  14.921 

VHL  3.863 

OLA  40.86 

RAL  29.14 

RAO  6567.6  VEL  11.675 

PTH  2.05 

VHP 

6.439 

DPA 

-12.02 

RAP  47.33 

ECC 

1 .2456 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.22 

17  39  11 

4107.87 

-29.94 

182.02  257.41 

60.78 

18 

47  39 

3507,9 

-33.58 

174  .05 

120.78  0 33  37  2829.56  -29.93  84.45  257,41  60.77  J 20  47  2229.6  -33.57  76.48 

59.22  17  39  11  4107.87  -29.94  182.02  257.41  60.78  18  47  39  3507.9  -33.58  174.05 

120. 7S  0 3337  2829.56  -29.93  84.45  257.41  60.77  12047  2229-6  -33.57  76.48 

59.22  17  39  11  4107.87  -29.94  182.02  257,41  60.78  18  47_39  3507.9  -33.58  174.05 

120.78  0 33  37  2829.56  -29.93  84.45  257.41  60.77  1 20  47  2229.6  -33.57  76.48 

DIFFERENTIAL  CORRECTIONS  Mro-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3862  TRA  -.8008  T03-5.4119  6AU  1.0821  SGT  4916.8  SGR  570.9  SG3  211.9  ST  2113.2  SR  493.7  SS  6J7.8 

ROE  .3328  RRA  -.0051  RC3  -.3710  FAU  .04862  RRT  .7941  RRF  .8353  RTF  .9198  CRT  .9752  CR5  -.9975  C5T  -.9620 

FDE  .7465  FRA  .0972  FC3-2.82I1  BSP  1 5621  SOB  4949.9  R23  .1666  R13  .9209  USA  2248.4  MSA  188.2  S5A  17.4 

BCE  1.4256  BRA  .8009  BC3  5.4246  FSP  -695  SGI  4937,8  SG2  345.5  THA  5.29  ElI  2167.5  EL?  106.4  AlF  12.87 


LAUNCH  CATE  FEB  23  1969  Flight  time  1 62-00  ARRIVAL  CATE  AUG  4 1969 

HELIOCENTRIC  CONK  CISTANCE  474  .61  5 

RL  148.03  LAL  -.00  La  154.21  VL  26.929  CAL  -1.55  AZl  86.59  HCA  231.02  SMA  124.27  ECC  .19299  INC  3.406!  VI  30.099 

Rp  108.41  lap  -2.65  LOP  25.18  VP  37.156  GAP  8.39  A7P  92.14  TAL  186.49  TAP  57.51  RCA  100.29  APO  148.26  v2  34.957 

RC  159.953  GL  25.11  GP  -2A.88  7AL  107.25  ZAP  150.31  ETS  308.69  ZA£  127.98  ETE  200.45  ZAC  137.82  ETC  189.35  ClP-163.26 

Plane  T.XENTRIC  CONIC 

C3  14.209  VHL  3.769  CLA  40 . 1 2 RAl  33.28  RAC  6567.6  VEL  1 1.644  PTH  2.04  VHP  6.504  CPA  -9.78  RAP  48 . 70  ECC  1 .2338 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

60. 30 

18 

0 

32 

4083.43 

-29.80 

179.85 

260.49 

61.78 

19 

8 35 

3483.4 

-33.31 

17]  .83 

1 1 9 . 70 

0 

45 

16 

2832.28 

- 29.79 

84.59 

260.48 

61  .77 

1 

32  28 

2232.3 

-33.30 

76 .57 

60.30 

18 

0 

32 

4083.43 

-29.80 

179.85 

260,49 

6 1 .78 

19 

8 35 

3483.4 

-33.32 

1 7j  .83 

M 9 . 70 

0 

45 

16 

2832.28 

-29.79 

84 .59 

260.48 

61  .77 

1 

32  28 

2232.3 

-33.30 

76.5  7 

60.30 

18 

0 

32 

4083.43 

-29.80 

279.85 

260.49 

61  .78 

19 

8 35 

3483.4 

-33.31 

171 .83 

119.70 

0 

45 

16 

2832.28 

-29.79 

84.59 

260.48 

61  .77 

1 

32  28 

2232.3 

-33.30 

76.5  7 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CE  TERMINA  TION  ACCURACY 


rce 

1 .3612 

TRA  - 

.6389 

TC3-5.7906 

BAU 

1.1021 

SGT 

4995.1 

SGR 

560.4 

SG3 

209.8 

ST 

2108.0 

SR 

490.7 

SS 

593.5 

RCE 

.3228 

RRA 

.0063 

RC3  -.3588 

FAU 

.04704 

RRT 

.7788 

RRF 

.8109 

RTF 

.9190 

CRT 

.9810 

CRS 

- .9945 

CST 

- . 9600 

FOE 

,6899 

"FRA 

.1803 

FC3-2.0662 

BSP 

1 5875 

SGB 

5026 . 5 

R23 

.1461 

Rl  3 

.9199 

LSA 

2236.9 

MSA 

2 79  .8 

55A 

19.5 

BCE 

1 .3990 

BRA 

.6389 

BC3  5.8017 

FSP 

-687 

SGI 

5014.2 

SG2 

350.2 

tha 

5.02 

ELI 

2162.3 

El2 

92.7 

ALF 

J2.89 

LAUNCH 

CATE  FEB  23 

1969 

flight 

TIME 

164,00 

ARRIVAL 

CATE 

AUG 

6 1969 

HELIOCENTRIC  CCNJC  CISTANCE  480.401 

Rl  148.03  LAL  -.00  La  154.21  Vl  26.880  GAL  -J  . J 7 A7L  86.89  HCA  234.21  SMA  123.97  ECC  .19512  INC  3.1131  vj  30,099 

RP  108.37  LAP  -2.52  LOP  28.37  VP  37.132  GAP  8 .64  A7P  91 .82  TAl  18* .82  TAP  59.03  RCA  99.78  APO  148,16  V2  34,970 

RC  162.097  Gl  23.27  GP  -23.43  ZAl  104.71  ZAP  151. 97 'ETS  308.65  ZAE  128.41  ETE  199,38  ZAC  140.04  ETC  188,93  ClP-164.17 

planetxentric  CONIC 


C3  13.649 

VHL 

3.695 

DLA  39.40 

RAL  37.53 

RAO  6567.5  VEL  11.620 

PTH  2.04 

VHP  6, 

.585 

CPA  -7.7 2 

RAP  50.10 

ECC 

1 .224  6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61.38 

18 

22  30 

4060.48 

-29.58 

177.70 

263.83 

62.69 

19  30 

10 

3460.5 

-32.90 

169.72 

118.62 

0 

57  15 

2837.59 

-29.57 

84.91 

263.82 

62.68 

J 44 

33 

2237.6 

-32.97 

76.05 

61  .38 

18 

22  30 

4060.48 

-29.58 

177.70 

263.83 

62.69 

19  30 

10 

5460.5 

-32.9H 

1 69 . 7? 

118.62 

6 

57  15 

2837.59 

-29.57 

84.91 

263.82 

62.68 

1 44 

33 

2237.6 

-32.97 

76.05 

61 .38 

18 

22  30 

4060.48 

-29.58 

177.70 

263.03 

62.69 

19  30 

10 

3460.5 

-32.90 

169.7? 

118.62 

0 

57  15 

2837.59 

-29.57 

84.91 

263.02 

62.68 

j 44 

33 

2237.6 

-32.97 

76.85 

)IFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  BE TERMINA TION  ACCURACY 

TCE  1 .3346 

TRA 

-.4685 

TC3-6.1291 

BAU  1,1202 

SGT 

5067.3  SGR 

552.7  SO 3 

207.0 

ST  2093.3 

SR  409,0 

SS 

567.8 

RCE  .3152 

RRA 

.0176 

RC3  -.3457 

FAU  .04525 

RRT" 

.7625  RRF 

.7062  RTF 

“.9105 

"CRT  ■ ".986  5 

TR5  -T9896 

CST 

- .9574 

FCE  .6342 

FRA 

.2604 

FC 3 -2 .8700 

BSP  16104 

SGB 

5097.4  R23 

.1274  Rl 3 

.9192 

LSA  2216.6 

MSA  171 .9 

SSA 

21  .7 

BCE  1.3713 

BRA 

.4688 

6C3  6.1388 

FSP  -676 

SGI 

5004.9  SG2 

356.4  THA 

4.70 

ElI  2148.3 

EL?  70.0 

Air 

J 3.00 

1894 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  GATE  FEB  23  J969  FLIGHT  TIME  166.00  ARRIVAL  CATE  AUG  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  406.174 


RL  140.03 

LAL 

-.00 

La  154.21 

VL  26.051 

GAL  -.77 

AZL  07.16 

HCA 

237.40 

SMA 

123.67 

ECC  .19744 

INC  2.8426 

Vl 

30.099 

RP  100.33 

LAP 

-2.39 

LOP  31.57 

VP  37.110 

GAP  0.91 

A/P  91.53 

TAL 

103.14 

TAP 

60.54 

RCA  99.25 

APO  140.00 

V2 

34.903 

RC  164.221 

GL 

21  .46 

GP  -22.15 

ZAl  101.95 

ZAP  153.51 

ETS  306.47 

ZAE 

120.77 

ete 

190.41 

ZAC  142.26 

ETC  100.52 

CLP 

-165.00 

PLANETOCENTRIC  < 

:onic 

C3  13.230 

VHL 

3.637 

DLA  30.67 

RAL  41.90 

RAO  6567.5 

VEL  11.602 

PTH 

2.03 

VHP 

6.600 

DPA  -5.01 

RAP  51.76 

ECC 

1 .2177 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.49 

10 

45  13 

40  30.51 

-29.20 

175.77 

267.43 

63.53 

19 

52  31 

3430.5 

-32.56 

167.69 

117.51 

1 

9 21 

2045.90 

-29.27 

65.43 

267.42 

63.52 

1 

56  47 

2246.0 

-32.57 

77.35 

62.49 

16 

45  13 

4030.51 

-29.20 

175.77 

267.43 

63.53 

19 

52  31 

3430.5 

-32.50 

167.69 

117.51 

1 

9 21 

2045.90 

-29.27 

05.43 

267.42 

63.52 

1 

56  47 

2246.0 

-32.57 

77.35 

62.49 

Id 

45  13 

4030.51 

-29.20 

175.77 

267.43 

63.53 

19  52  31 

3430.5 

-32.50 

167.69 

117.51 

1 

9 21 

2045.90 

-29.27 

05.43 

267.42 

63.52 

1 

56  47 

2246.0 

-32.57 

77.35 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .2904 

TRA 

-.2929 

TC3-6.4355 

BAU 

1.1390 

SGT 

5142.9 

SGR 

546.9 

SG3 

203.9 

ST 

2057.7 

SR 

406.5 

SS 

536.1 

ROE 

.3006 

RRA 

.0203 

RC3  -.3352 

FAU 

.04355 

RRT 

.7475 

RRF 

.7620 

RTF 

.9169 

CRT 

.9912 

CRS 

-.9016 

CST 

-.9535 

FOE 

.5740 

FRA 

.3340 

FC3-2.0490 

BSP 

16406 

see 

5171.9 

R23 

.1000 

R13 

.9196 

LSA 

2175.0 

MSA 

164.4 

SSA 

24.2 

BOE 

1 .3346 

BRA 

.2943 

BC3  6.4442 

FSP 

-670 

SGI 

5159.2 

SG2 

362.2 

THA 

4.57 

Eli 

2113.5 

El2 

62.7 

ALF 

13.20 

LAUNCH  DATE  FE0  23  1 969  FLIGHT  TIME  160.00  ARRIVAL  OATE  AUG  10  1969 

HELIOCENTRIC  CONIC  OISTANCE  491.931 

RL  140.03  LAL  -.00  LOL  154.21  VL  26.703  CAL  -.36  AZL  $7.41  HCA  240.59  SMA  123.37  ECC  .19997  INC  2.5904  VI  30.099 

RP  100.29  LAP  -2.26  L CP  34.77  VP  37.007  GAP  9.17  A7P  91.27  TAL  101.45  TAP  62.04  RCA  90.70  APO  140.04  V2  34.996 

RC  166.326  GL  19.66  GP  -20.99  ZAL  90.90  7AP  154.93  ETS  300.15  7AE  129.00  ET£  197.53  7AC  144.50  ETC  108.12  ClP-165.97 

PLANETOCENTRIC  CONIC 


C3  12.943 

VHL 

3.590 

DLA  37.90  RAL  46.36 

RAD  6567.5  VEL  11.590  PTH  2.03 

VHP 

6.700 

OPA  -4.03 

RAP  53.44 

ECC 

1.2130 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.67 

19 

0 52 

4016.03 

-20.09 

173.76  27J.25 

64.31 

20 

15 

49 

3436.0 

-32.09 

165.67 

116.33 

1 

21  17 

2050.19 

-20.07 

86.22  271.25 

64.30 

2 

0 

55 

2250.2 

-32.07 

70.13 

63.67 

19 

0 52 

4016.03 

-20.09 

173.76  271.25 

64.31 

20 

15 

49 

3416.0 

-32.09 

165.67 

116.33 

1 

21  17 

2050.19 

-20.07 

86.22  271.25 

64.30 

2 

0 

55 

2250.2 

-32.07 

70.13 

63.67 

19 

0 52 

4016.03 

-20. 89 

173.76  271.25 

64.31 

20 

15 

49 

3416.0 

-32.09 

165.67 

116.33 

1 

21  17 

2050.19 

-20.07 

86.22  271.25 

64.30 

2 

0 

55 

2250.2 

-32.07 

70.13 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1 .2507 

TRA 

-.1076 

TC3-6.6711 

BAU  1.1557 

SGT  5206.3  SGR 

542,9  SG3 

199.7 

ST  2010.9 

SR  405.5 

SS 

506.1 

ROE  .3045 

RRA 

.0392 

RC3  -.3211 

FAU  .04J51 

RRT  .7301  RRF 

.7301  RTF 

.9195 

CRT  .9951 

CRS  -.9697 

CST 

-.9400 

FOE  .5100 

FRA 

.4060 

FC3-2.7766 

BSP  16626 

SG6  5234.5  R23 

.0920  RJ  3 

.9200 

LSA  2123.6 

MSA  150.3 

SSA 

26.7 

BDE  1 .2950 

BRA 

.1145 

BC3  6.6700 

FSP  -657 

SGI  5221  .5-SG2 

369.9  THA 

4.30 

ELI  2060.1 

El2  46.9 

ALF 

13.52 

LAUNCH  OATE 

FEB 

23  1969 

flight  time 

170.00 

ARRIVAL  OATE 

AUG 

12  1969 

HELIOCENTRIC  CONIC  DISTANCE  497.671 


RL  140.03 

LAL 

-.00 

La  154.21 

VL  26.736 

GAL  .06 

AZL  07.65 

HC4  243.70 

SMA  123.00 

ECC  .20273 

INC 

2.3535 

Vl 

30.099 

RP  108.24 

LAP 

-2.11 

LOP  37.97 

VP  37.065 

GAP  9.45 

A7P  91 .04 

TAL  179.76 

TAP  63.54 

RCA  90.13 

APO 

148.03 

V2 

35.010 

RC  160.410 

GL 

17.00 

GP  -19.96 

ZAL  95.03 

ZAP  156.25 

ETS  307.60 

7AE  129.35 

ETE  196.74 

ZAC  146.75 

ETC 

107.72 

CLP 

-166.65 

PLANETOCENTRIC  CONIC 

C3  12.705 

VHL 

3.576 

DLA  37.09 

RAL  50.00 

RAO  6567.5 

VEL  11.503 

PTH  2.03 

VHP  6. 

909 

DPA  -2.39 

RAP 

$5.19 

zee 

1 .2104 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

64.97 

19 

33  34 

3994.02 

-20.30 

171 .69 

275.29 

65.05 

20  40 

$ 

3394.6 

- 

31  .49 

163.60 

115.03 

1 

32  43 

2074.93 

-20.37 

07.31 

275.28 

65.04 

2 20 

30 

2274.9 

- 

31  .40 

7 9.22 

64  ,97 

19 

33  34 

3994.02 

-20.30 

171 .69 

275.29 

65.05 

20  40 

0 

3394.0 

- 

31  .49 

163.60 

115.03 

1 

32  43 

2874 .93 

-20.37 

07.31 

275.28 

65.04 

2 20 

30 

2274,9 

- 

31  .40 

79.22 

64 .97 

19 

33  34 

3994.02 

-20.30 

171 .69 

275.29 

65.05 

20  40 

0 

3394,0 

- 

31  .49 

163.60 

115.03 

1 

32  43 

2874.93 

-20.37 

07,31 

275.28 

65.04 

2 20 

30 

2274.9 

- 

31  .40 

79.22 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1 .2193 

TRA 

.0925 

TC3-6.0362 

BAU  1.1696 

SGT  5267.9  SGR 

542.9  SG3 

195.5 

ST  1960.1 

SR 

487.3 

SS 

484.2 

ROE  .3035 

RRA 

.0516 

RC3  -.3049 

FAU  .03929 

RRT 

,7116  RRF 

.7102  RTF 

.9193 

CRT  .9975 

CRS 

-.9534 

CST 

-.9441 

FOE  .4716 

FRA 

.4797 

FC3-2.66O0 

BSP  16009 

SGB  5295.0  R23 

.0062  R13 

.9197 

LSA  2071 .0 

MSA 

155.6 

SSA 

29.0 

BDE  1 .2565 

BRA 

.1059 

BC3  6.0430 

FSP  -655 

SGI  5282.2  SC2 

300.4  THA 

4.22 

ELI  2019.5 

EL2 

33.5 

ALF 

13.93 

LAUNCH  OATE  FEB  23  1969  FLIGHT  TIME  172.00  ARRIVAL  DATE  AUG  14  1969 

HELIOCENTRIC  CONIC  OISTANCE  503.393 

RL  U0.O3  LAL  -.00  La  154.21  Vl  26.600  GAL  .50  A7l  07.07  HCA  246.90  SMA  122.79  ECC  .20572  INC  2.1291  v]  30.099 

RP  100.20  LAP  -1.96  LOP  4J.17  VP  37.044  GAP  9.74  A7P  90.63  TAL  170.07  TAP  65.05  RCA  97.53  APO  140.05  V2  35.023 

RC  170.474  Gl  16.12  GP  -19.03  7Al  92.55  7AP  157.40  ETS  307.06  7AE  129.50  ETE  196.03  ?AC  14 9.01  ETC  107.31  ClP-167.72 

PLANETOCENTRIC  CONIC 

C3  12.757  VHL  3.572  DLA  36.21  RAL  55.45  RAO  6567.5  VEL  11.502  PTH  2.03  VHP  7.041  OPA  -.05  RAP  57.03  ECC  1.2099 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.42 

19  59  29 

3971.60 

-27.77 

169.50 

279.49 

65.76 

21 

5 40 

3371  .6 

-30.79 

161 .42 

113.50 

1 43  14 

2097.20 

-27.75 

08.79 

279.49 

65.75 

2 

31  32 

229 7.2 

-30.70 

80.72 

66.42 

19  59  29 

3971 ,60 

-27.77 

169.50 

279.49 

65.76 

21 

5 40 

3371  .6 

-30.79 

161 .42 

113.50 

1 43  14 

2097.20 

-27.75 

00.79 

279.49 

65.75 

2 

31  32 

2297.2 

-30.70 

80.72 

66.42 

19  59  29 

3971 ,60 

-27.77 

169.50 

279.49 

65.76 

21 

5 40 

3371  .6 

-30.79 

161  .42 

113.50 

1 43  14 

2897.20 

-27.75 

06.79 

279.49 

65.75 

2 

31  32 

2297.2 

-30.76 

00.72 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .1490 

TRA 

.2913 

TC3-6 .9561 

BAU 

1.1074 

SGT 

5331.8 

SGR 

539.2 

SG3 

19J  .4 

ST 

1850.6 

SR 

401  .5 

SS 

' 441.3 

ROE 

.2992 

RRA 

.0628 

RC3  -.2962 

FAU  .03763 

RRT 

.6900 

RRF 

.6958 

RTF 

.9214 

CRT 

.9976 

CRS 

-.9250 

CST 

-.9331 

FOE 

.4035 

FRA 

.5416 

FC3-2.5540 

BSP 

17030 

SGB 

5359.0 

R23 

.0679 

R13 

.9218 

LSA 

1963.6 

MSA 

155.8 

SSA 

31  .1 

BOE 

1 .1001 

BRA 

.2900 

BC3  6.9624 

FSP 

-624 

SGI 

5345.2 

SG2 

304.7 

THA 

4.0  6 

Eli 

1919.7 

EL2 

32.1 

ALF 

14 .49 

1095 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  OATE  FEB  23  J 969  FLIGHT  TIME  174.00  ARRIVAL  CATE  AUG  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  509.095 

RL  14B.03  LAL  -.00  LOL  154.21  VL  26.641  GAL  .96  A7L  88.09  MCA  250.18  SNA  122.51  ECC  .20898  INC  1.9149  VI  30.099 

RP  108.16  LAP  -1.80  LOP  44.37  VP  37.023  GAP  10.04  A7P  90.65  TAL  176.37  TAP  66.55  RCA  96.91  APO  148.11  V2  35.036 

RC  172.518  GL  14.37  GP  -1 8.19  7AL  89.15  74 P 158.63  £TS  306.28  7AE  129.79  ETE  195.39  7AC  151.29  ETC  186.89  ClP-168.58 

planetocentric  CONIC 

C3  12.862  VHL  3.586  OLA  35.26  RAL  60 .02  RAO  6567 . 5 VEL  1 1 . 587  PTH  2.03  VHP  7.184  OPA  .58  RAP  58 .92  ECC  1 .21 1 7 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.06 

20  26  46 

3946.28 

-27.03 

167.11 

283.84 

66.45 

21  32  32 

3346.3 

-29.97 

159.06 

111.94 

1 52  25 

2926.04 

-27.02 

90.72 

283.84 

66.44 

2 41  ll 

2326.0 

-29.96 

82.67 

68.06 

20  26  46 

3946.28 

-27.03 

167.11 

283.84 

66.45 

21  32  32 

3346.3 

-29.97 

159.06 

111.94 

1 52  25 

2926.04 

-27.02 

90.72 

283.84 

66.44 

2 41  H 

2326.0 

-29.96 

82.67 

68.06 

20  26  46 

3946.28 

-27.03 

167.11 

283.84 

66.45 

21  32  32 

3346.3 

-29  .'97 

159.06 

111.94 

1 52  25 

2926.04 

-27.02 

90.72 

283.84 

66.44 

2 41  ll 

2326.0 

-29.96 

82.67 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY ORBIT  DETERMINATION  ACCURACY 


TDE 

1 .0776 

TRA 

.5066 

TC3-6.9822  BAU  1 

.2016 

SGT 

5307. T 

SGR 

537.6 

SG3 

186.8 

ST 

1753.5 

SR 

477.5 

S3 

407.4 

ROE 

.2975 

RRA 

.0754 

RC3  -.2032  FAU  . 

03570 

RRT 

.6843  RRF 

.6762 

RTF 

.9230 

CRT 

.9943 

CRS 

-.8847 

CST 

-.9205 

FOE 

.3440 

FRA 

.6052 

FC3-2.4027  BSP 

17240 

SGB 

5414.4 

R23 

.0567  013 

.mi 

LSA 

1055.1 

MSA 

162.2 

SSA 

32,2 

BOE 

1 . J 1 7$ 

BRA 

.5122 

BC3  6.9879  FSP 

-612 

SGI 

5400.3 

SG2 

391.1 

THA 

3.93 

ELI 

1816.7 

El2 

49.2 

ALF 

15,16 

LAUNCH  OATE  FEB  23  1969  FLIGHT  TIME  176.00  ARRIVAL  DATE  AUG  18  1969 


HFLfnrrNTRic  conic 

OISTANCE  514. 

775 

= 

RL  148.03 

LAL 

-.00 

LOL  154.21 

VL  26.595 

CAL  1.43 

A7L  00.29  HCA  253.30 

SNA 

122.23 

ECC  .21251 

INC 

I .7090 

VI 

30.099 

t 

RP  108.12 

LAP 

-1 .64 

LOP  47.50 

VP  37.002  GAP  10.35 

A7P  90.49 

TAL  174.60 

TAP 

68.05 

RCA  96.25 

APO 

148.20 

V2 

35.050 

| 

RC  174.540 

GL 

12.65 

CP  -17.43 

7AL  05.67 

ZAP  159. 70 

ETS  305.32  ZAE  129.90 

ETE 

194.01  ^ACH15.5  0 

ETC 

186.44 

CLP 

-169.43 

. 

PLANETOCENTRIC  CONIC 

60.88 

ECC 

C3  13.106 

VHL 

3.620 

DLA  34.23  RAL  64.55 

RAO  6567.5 

VEL  11.597 

PTH  2.03 

VHP 

7.339 

DPA  1 .91 

RAP 

1 .2157 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

\ 

69.92 

20 

35  4J 

3917.52 

-26.18 

164.44 

288.30 

67.12 

22 

0 59 

3317.5 

'29.04 

156.43 

no. 08 

1 

59  39 

2962.92 

-26.17 

93.21 

288,30 

67.11 

2 

49  2 

2362.9 

29.03 

85.20 

69.92 

20 

55  41 

3917.52 

-26.10 

164.44 

200.30 

67.12 

22 

0 $9 

3317.5 

'29.04 

156.43 

J 

110.08 

1 

59  39 

2962.92 

-26.17 

93.21 

208.30 

67.11 

2 

49  2 

2362.9 

'29.03 

85.20 

| 

69.92 

20 

55  41 

3917.52 

-26.18 

164.44 

200.30 

67.12 

22 

t 59 

3317.5 

-29.04 

156.43 

110.08 

1 

59  39 

2962.92 

-26.17 

93.21 

200.30 

67.11 

2 

49  2 

2362.9 

'29.03 

85.20 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .9938 

TRA 

.7304 

TC3-6.9274 

BAU  1.2140 

SGT  5439.4  SGR 

536.0  SG3 

181.9 

ST  1634.7 

SR 

472.5 

SS 

376.3 

: 

ROC  .2968 

RRA 

.0884 

RC3  -.2695 

FAU  .03377 

RRT 

.6702  RRF 

.6500  RTF 

.9248 

CRT  .9852 

CRS 

-.0268 

CST 

-.9049 

: 

FDC  .2855 

FRA 

.6650 

FC3-2.2307  6$P  17447 

SGB  5465.8  R23 

.0471  013 

.9250 

LSA  1733.6 

MSA 

175.9 

SSA 

32.1 

_ 

BOE  1.0372 

BRA 

.7357  6C3  6.9327 

FSP  -600 

SGI  5451 .3  SG2 

397.0  THA 

3.00 

ELI  1699.8 

EL2 

77.9 

ALF 

15.93 

\ 

LAUNCH  DATE  FEB  23  1969 


flight  time  itb.oo 


ARRIVAL  DATE  AUG  20  1969 


HELIOCENTRIC  CCNJC  ...  _ 

RL  148.03  LAL  -.00  LOL  154.21 

RP  108.08  LAP  -1.47  LOP  50.79 

RC  176.542  GL  10.97  GP  -16.74 

planetocentric  conic 
C3  13.500  VHL  3.674  OLA  33.13 


DISTANCE  520.429 

VL  26.549  GAL  1.93  A7l  88.49  HCA  256.58  SMA  121.95 

VP  36.981  GAP  10.67  A7P  90.35  TAL  172.98  TAP  69.56 

7AL  82.15  7AP  160.71  £T$  304.19  7AE  130.14  ETE  194.28 

RAL  69.01  RAO  6567.5  VEl  11.614  PTH  2.04  VHP  7.506 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

i TIME 

72. 05 

21  26 

37 

3883.65 

-25.22 

161.37 

292.84 

67.77 

22 

31  21 

107.95 

2 4 

17 

3009.61 

-25.20 

96.39 

292.83 

67.76 

2 

54  27 

72 .05 

2!  26 

37 

3883.65 

-25.22 

161.37 

292.84 

67.77 

22 

31  21 

107.95 

2 4 

17 

3009.61 

-25.20 

96.39 

292.83 

67.76 

2 

54  27 

110.00 

3 21 

15 

2773.30 

-30.51 

80.18 

294.93 

73.78 

4 

7 28 

110.00 

1 12 

46 

3167.96 

-20.13 

106.06 

290.25 

61.77 

2 

5 33 

DIFFERENTIAL  CORRECTIONS 
TDE  .8983  TRA  .9664  TC3-6.7928 
ROE  .2969  RRA  .1023  RC3  -.2547 
FOE  .2280  FRA  .7242  FC3-2.0425 
BOE  .9461  BRA  .9718  8C3  6.7975 

LAUNCH  DATE  FEB  23  1969 

HELIOCENTRIC  CONIC 
RL  148.03  LAL  -.00  LOL  154.21 
RP  108.04  LAP  -1.29  LOP  54 .00 
RC  178.523  GL  9.33  GP  -16.12 
PLANETOCENTRIC  CONIC 


BAU  1.2268 
FAU  .03185 
BSP  17628 
FSP  -585 


VL  26.503 
VP  36.961 
7AL  78.62 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5487.8  SGR  534.4  SC3  177.0 

RRT  .6565  RRF  .6415  RTF  .9264 

SOB  5513.8  R23  .0397  R13  .9266 

SGI  5499.1  SG2  402.3  THA  3.68 

FLIGHT  time  180.00 

OISTANCE  526.056 

GAL  2.45  ATI  88.68  HCA  259.79  SMA  121.68 

GAP  11.02  A7P  90.23  TAL  171.28  TAP  7j .08 

2AP  161.65  ETS  302.87  7AE  130.29  ETE  193.80 


ECC  .21634  TNC  1.5098  Vl  3 0.099 

RCA  95.57  APO  140.34  V2  35.063 

7AC  155.87  ETC  105.94  ClP-170.27 

OPA  3.16  RAP  62.90  ECC  1.2222 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
3283.7  -28.00  153.40 

2409.6  -27.99  38.42 

3283.7  -28.00  153.40 

2409.6  -27.99  68.42 

2173.3  -32.43  7j .49 

2568.0  -23.74  98.70 

ORBIT  DETERMINATION  ACCURACY 
ST  1508,7  SR  466.5  SS  350.5 

CRT  .9665  CRS  -.7455  CST  -.8869 

LSA  1605.0  MSA  190,7  SSA  31.0 

ELI  1575.0  El2  114.7  ALF  16.73 

ARRIVAL  DATE  AUG  22  1969 


3.749  OLA 


RAL  73.36  RAO  6567.6  VEL  1J .638  PTH  2.04  VHP  7.685 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

i TIME 

74.53 

22 

0 12 

3842.03 

-24.15 

157.71 

297.43 

68.41 

23 

4 14 

105.47 

2 

5 23 

3060.04 

-24.14 

100.46 

297.42 

68.39 

2 

56  32 

74.53 

22 

0 12 

3842,03 

-24.15 

157.71 

297.43 

68.41 

23 

4 14 

105.47 

2 

5 23 

3068.84 

-24.14 

100,46 

297.42 

68.39 

2 

56  32 

110.00 

4 

7 15 

2691 .51 

-31.91 

74.22 

300.16 

77.05 

4 

52  7 

110.00 

1 

1 26 

3267.36 

-16.82 

111. 87 

293.63 

59.80 

1 

55  53 

DIFFERENTIAL  CORRECTIONS 
TDE  .7937  TRA  1.2153  TC3-6.5755  BAU  J .2362 

ROE  .2979  RRA  .1170  RC3  -.2304  FAU  .02990 

FOE  .1729  FRA  .7818  FC3-I ,8421  BSP  17743 

BOE  .8478  BRA  J .2209  BC3  6.5798  FSP  -568 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5529*0  SGR  532.6  SG3  1 71.9 

RRT  .6435  RRF  .6264  RTF  .9281 

SGB  5554.6  R23  .0338  R13  .9283 

SCI  5539.7  SG2  406.8  THA  3.57 


ECC  .22050  INC  1.3156  Vl  30.099 

RCA  94.85  APO  148.51  V2  35.076 

7AC  158.18  ETC  185.37  ClP-17J.I0 

DPA  4.32  RAP  64.97  ECC  1.2313 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3242.0  -26.86  149.79 

2468.8  -26.85  92.54 

3242.0  -26.86  149.79 

2468.8  -26.85  92.54 

2091.1  -33.37  65.29 

2667.4  -20.71  104.90 

ORBIT  DETERMINATION  ACCURACY 
ST  1387.4  SR  459,7  SS  332.0 

CRT  .9324  CRS  -.6405  CST  -.8700 

LSA  1480.7  MSA  230 . 3 SSA  29. J 

Eli  1452.9  El2  J58.7  ALF  17.38 


1896 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  23  1969 


FLICHT  TIME  182.00 


ARRIVAL  DATE  AUG  24  1969 


154.21 
57 .21 
-15.55 


VL  26.458 
VP  36.941 
7AL  75.12 


GAL 

GAP 


DISTANCE  531.651 

2.99  A7t  8$. $7  HCA  263.00  SMA  121.42  ECC  .22502  INC  1.1252  Vi 
11.37  A7P  90.14  TAL  169.59  TAP  72.60  RCA  94.10  APO  148.74  V2 


HELIOCENTRIC  CONIC 
RL  146.03  LAL  -.00  LOL  15 

RP  106.00  LAP  -1.12  LOP 

RC  160.463  GL  7.76  GP  -1 

PLANETOCENTRIC  CONIC 

C3  14.763  VHL  3.645  DLA  30.74  RAL  77.56  RAO  6567.6  VEL  11.669  PTH  2.05  VHP  7.677  DPA  5.39  RAP  67.09  ECC  1 .2433 


30.099 

35.069 


7AP  162.53  ETS  301.35  7AE  130.43  ETE  193.37  7AC  160.49  ETC  164.70  ClP-171.93 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.52 

22  37  54 

3767.37 

-23.00 

153.10 

302.03 

69.03 

23  41 

1 

3187.4 

-25.64 

145.23 

1 02,48 

2 1 13 

3145.92 

-22.99 

105.79 

302.03 

69.01 

2 53 

39 

2545.9 

-25.63 

97.92 

77.52 

22  37  54 

3767.37 

-23.00 

153.10 

302.03 

69.03 

23  41 

1 

3167.4 

-25.64 

145.23 

102.48 

2 1 13 

3145.92 

-22.99 

105.79 

302.03 

69.01 

2 53 

39 

2545.9 

-25.63 

97.92 

110,00 

4 46  23 

2630.13 

-32.76 

69.63 

305.13 

79.64 

5 30 

13 

2030.1 

-33.84 

60.56 

110.00 

0 53  50 

3351.16 

-13.89 

116.60 

297.30 

56.45 

1 51 

41 

2751  .2 

-17.97 

109.65 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  .6751 

TRA  1.4731 

TC3-6.3017  0AU  1 .2462 

SGT 

5569.3  SCR 

529.6  SG3 

166.9 

ST  1272.9 

SR  451.2 

SS 

320.0 

ROE  .2992  RRA  .1320 

RC3  -.2225 

FAU  . 02909 

RRT 

.6314  RRF 

.6119  RTF 

.9302 

CRT  .6740  CRS  -.5087 

CST 

-.6595 

FOE  .1172  FRA  .6361 

FC3-1 .6453  BSP  17920 

SOB 

5594.4  R23 

.0276  R13 

.9303 

LSA  1361.1 

MSA  270 . 3 

SSA 

26.9 

0OE  .7365 

BRA  1.4790 

BC3  6.3056  FSP  -555 

SGI 

5579.4  SC2 

410.0  THA 

3.45 

ELI  1334.2  El2  209.2 

ALF 

17.66 

LAUNCH  DATE  FEB  23  1969 


flight  time  i64.oo 


ARRIVAL  DATE  AUG  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  537.211 


RL  148.03 

LAL  -.00 

LOL  154.21 

VL  26.413 

GAL  3.55 

AZL  69.06 

HCA  266.21 

SMA  121 

.15 

ECC  . 22992 

INC 

.9372 

VI 

30.099 

RP  107.96 

LAP  -.94 

LOP  60.42 

VP  36.921 

GAP  11.75 

AZP  90.06 

TAL  167.91 

TAP  74 

M3 

RCA  93.30 

APO 

149.01 

V2 

35.102 

RC  182.422 

GL  6.25 

GP  -15.03 

ZAL  71 .66 

ZAP  163.35 

ETS  299.61 

ZAE  130.56  ETE  192.97 

ZAC  162.81 

ETC 

183.89 

CLP 

-172.75 

PLANETOCENTRIC  CONIC 

C3  15.707 

VHL  3.963 

OLA  29.46  RAL  81.60 

RAO  6567.6 

VEL  1J.709 

PTH  2.06 

VHP  6.064 

DPA  6.39 

RAP 

69.24 

ECC 

1.2585 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

81  .45 

23  23  39 

3706.47 

-21.78 

146.57 

306.64 

69.63 

24  25 

25 

3106.5 

•24.35 

136.76 

96.55 

1 47  39 

3254.04 

-21.76 

113.34 

306.63 

69.62 

2 41 

53 

2654.0 

•24.34 

105.53 

100.00 

2 40  50 

3083.79 

-25.01 

101.92 

307.63 

73.08 

3 32 

14 

2463.6 

•27.09 

93.73 

100.00 

1 17  4 

3351.95 

-18.60 

119.23 

305.26 

66.17 

2 12 

56 

2751 .9 

21.66 

111.77 

1J0.00 

5 21  31 

2560.34 

-33.31 

65.65 

309.94 

61.82 

6 4 

31 

1960.3 

- 

■34.06 

56.70 

210.00 

-0  52  53 

3426.17 

-11.11 

120.63 

301.12 

57.46 

1 50 

1 

2626.2 

- 

15.32 

114.26 

DIFFERENTIAL  CORRECTIONS 

^IO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  .5464 

TRA  1 .7441 

TC3-5.9709  BAU  1.2545 

SGT  5604.6  SGR  525.9  SG3  161.9 

ST  1162.9 

SR 

44  J .9 

SS 

317.0 

ROE  .3014 

RRA  .1477 

RC3  -.2058 

FAU  .02632 

RRT  , 

.6197  RRF  , 

.5983  RTF 

.9323 

CRT  .7821 

CRS 

-.3623 

CST 

-.8611 

FOE  .0633 

FRA  .8696 

FC3-1. 4507  BSP  1808$ 

SGB  5629.2  R23  . 

.0222  RJ3 

.9324 

LSA  1262.9 

MSA 

315.2 

SSA 

24.7 

BOE  .6240 

BRA  1.7504 

BC3  5.9744 

FSP  -542 

SGI  5614.1  SG2  412.0  THA 

3.35 

ELI  1234.9 

El2 

263.8 

ALF 

17.09 

LAUNCH  DATE  FE0  2 3 1 969 


FLIGHT  time  166.00 


ARRIVAL  DATE  AUG  28  1969 


HELIOCENTRIC  CONIC 


0I5TANCE  542.730 


RL  146.03 

LAL 

-.00 

LOL  154.21 

VL  26.369 

GAL  4.15  A7L  89.25 

HCA  269.43 

SMA 

120.90 

ECC  ,23524 

INC  ,7506 

VI 

30.0  9 9 

RP  107.92 

LAP 

-.75 

LOP  63.64 

VP  36.901 

GAP  12.15  AZP  90.01 

TAL  166.24 

TAP 

75.67 

RCA  92.46 

APO  149.34 

V2 

35.114 

RC  164.340  GL  4.62 

PLANETOCENTRIC  CONIC 

GP  -14,56 

7AL  68.32 

7AP  164.11  ETS  297.64 

ZAE  130.67 

ETE 

192.61 

ZAC  165.13 

ETC  182.85 

CLP 

-173.57 

C3  16.847 

VHL 

4.105 

OLA  28.20 

RAL  85.44 

RAD  6567.7  VEL  11.757 

PTH  2.08 

VHP 

8.306 

OPA  7.32 

RAP  7J  .44 

ECC 

1 .2773 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

16  1 

3421  .42 

-22.24 

125.80  311.86 

72.00 

2 

13  2 

2821 .4 

-24.49 

117,86 

90.00 

0 

29  53 

3571 .06 

-18.78 

135.41  310.53 

68.41 

1 

29  24 

2971 .1 

-21 .55 

127.83 

100.00 

3 

38  42 

2961 .35 

-27.17 

93.46  313.37 

77.03 

4 

28  4 

2361 .3 

-28.68 

84.98 

100.00 

0 

49  53 

3506.37 

-14.11 

128.49  308.36 

63.37 

1 

48  19 

2906.4 

-17.57 

121  .41 

110.00 

5 

53  36 

2539.03 

-33.66 

62.68  314.65 

83.66 

6 

35  57 

1939.0 

-34.17 

53.47 

110.00 

0 

51  26 

3501.45 

-8.40 

124.77  305.01 

56.74 

1 

49  48 

2901 .5 

-12.72 

118.34 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TDE 

.4090 

TRA 

2.0294 

TC3-5 .5953 

BAU 

1.2609 

SGT 

5635.2  SGR 

521.4 

SG3 

157.0 

ST 

1129.1 

SR 

431  .9 

SS 

322.5 

ROE 

.3043 

RRA 

.1640 

RC3  -.1884 

FAU 

.02456 

RRT 

.6085  RRF 

.5059  RTF 

.9342 

CRT 

.6528 

CRS 

-.2170 

CST 

-.8785 

FOE 

.0119 

FRA 

.9428 

FC3-1.2622  BSP 

18232 

SGB 

5659.2  R23 

.0181 

R13 

.9343 

LSA 

1198.5 

MSA 

358.3 

SSA 

22.7 

BOE 

.5098 

BRA 

2.0361 

0C3  5 . 5904 

FSP 

-528 

SGI 

5644.1  SG2 

413.1 

THA 

3.24 

Eli 

1166.7 

El2 

316.7 

ALF 

15.16 

LAUNCH  OATE  FEB  23  1969 

flight  time 

188.00 

ARRIVAL 

OATE 

AUG 

30  1969 

HELIOCENTRIC  CCNIC 
RL  148.03  LAL  -.00 

LOL  154.21 

VL  26.326 

DISTANCE  548.204 

GAL  4.77  AZL  89.44  HCA  272.65 

SMA 

120.64 

ECC  .24103 

INC  .5640 

VJ  30.099 

RP  107.08 

LAP  -.56 

LOP  66.85 

VP  36.882 

GAP  12.58 

AZP  89.97 

TAL 

164.57 

tap 

77.22 

RCA  91.57 

APO  149.72 

V2  35.126 

RC  186.236 

GL  3.47 

GP  -14,12  ZAL  65.08 

ZAP  164.82 

ETS  295.43 

ZAE 

130.77 

ete 

192.27 

ZAC  167.45 

ETC  181.45 

CLP-174.39 

PLANETOCENTRIC  CONIC 
C3  18.231  VHL  4.270 

OLA  26.91 

RAL  89.08 

RAD  6567.7 

VEL  11,816 

PTH 

2.09 

VHP 

8.545 

DPA  8.17 

RAP  73.67 

ECC  1.3000 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 25  47 

3258.51 

-25.24 

114.82 

317.69 

76.7  2 

3 

20  5 

2658.5 

-26.82 

106.50 

90.00 

23  45  15 

3770.57 

-13.36 

147.55 

313.30 

64.80 

24 

48  6 

3170.6 

-16.65 

140.41 

100.00 

4 20  34 

2888.50 

-28.18 

88.28 

318.37 

79.58 

5 

8 42 

2288 . 5 

-29.33 

79.66 

100.00 

0 37  6 

3615.81 

-10.68 

134.81 

311.93 

61.91 

1 

37  22 

3015.8 

-14.35 

127.95 

110.00 

6 23  12 

2504,74 

-33.89 

60.03 

319.26 

85.22 

7 

4 57 

1904.7 

-34.J8 

50.79 

110.00 

0 50  57 

3572.34 

-5.73 

128.53 

308.94 

56.24 

1 

50  29 

2972 . 3 

-10.13 

122.20 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE 

.2665 

TRA 

2.3322  TC3-5 . 1823 

BAU 

1.2637 

SGT 

5659.4 

SGR 

516.3  SG3 

152.3 

ST 

1119.9 

SR 

421  .8 

SS 

334.7 

ROE 

.3083 

RRA 

.1810  RC3  -.1702 

FAU 

.02279 

RRT 

.5981 

RRF 

.5748  RTF 

.9361 

CRT 

.4967 

CRS 

-.0887 

CST 

-.9064 

FDE 

-.0359 

FRA 

.9967  FC3-1  ,0824 

BSP 

18289 

SGB 

5682,9  R23 

.0149  R13 

.9362 

LSA 

1179.4 

MSA 

390.6 

SSA 

20.9 

BOE 

.4076 

BRA 

2.3392  0C3  5.1051 

FSP 

-51 1 

SGI 

5667.9 

SG2 

413.1  THA 

3.14 

ELI 

1141  .5 

EL2 

359.1 

ALF 

11.78 

1697 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  cate  FEB  2 3 1969 


flight  time  190.00 


ARRIVAL  CATE  SEP  1 1969 


HELIOCENTRIC  CONIC 
RL  U0.OJ  LAL  -.00  LOL  154.21 

RP  107.85  LAP  -.37  LOP  70.07 

RC  188.109  CL  2.2 1 GP  -13.73 

planetocentric  CONIC 
C3  19.090  VHL  4.460  OLA  25.63  RAL 


01  STANCE  553.624 

VL  26.283  GAL  5.43  ATL  89.62  HCA  275.86  SMA  120.40  ECC  .24732  INC  .3761  VI  30.099 

VP  36.863  GAP  13.03  A7P  89.96  TAL  162.93  TAP  78.79  RCA  90.62  APO  150.17  V2  35.138 

2AL  61.96  ZAP  165.47  ETS  292.95  7AE  130.86  ETE  191.96  7AC  169.76  ETC  179.46  ClP-175.21 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

9 JO 

3179.30 

-26.36 

109.29 

90.00 

23 

29  17 

3890.88 

-9.77 

154.56 

100.00 

4 

55  50 

2835.38 

-28.77 

84.44 

100.00 

0 

29  13 

3710.03 

-7.61 

140.12 

no.oo 

6 

50  29 

2476.66 

-34.03 

57.85 

110.00 

0 

51  3 

3641.51 

-3.11 

132.16 

DIFFERENTIAL  CORRECTIONS 
TDE  .1130  TRA  2.6471  TC3-4.7601 
ROE  .3128  RRA  .1961  RC3  -.1528 
FOE  -.0830  FRA  1 .0491  FC3  -.9205 
0OE  .3326  BRA  2.6545  0C3  4.7626 

LAUNCH  GATE  FEB  23  1969 


92.52  RAO  6567.8  VEL  11.886  PTH  2.11  VHP  8.802  OPA  8.95  RAP  75.93  ECC  1 .3273 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
322.70 

316.81 
323.16 
315.66 

323.81 
312.88 

MID-CCURSC  EXECUTION  ACCURACY 
BAU  1.2664  SGT  5681 .2  SGR 

FAU  .02115  RRT  .5877  RRF 

BSP  18417  SG6  5704.0  R23 

FSP  -498  SGI  5689.1  5C2 


79.27 

4 

2 

9 

2579.3 

-27.50 

100.83 

63.29 

24 

34 

8 

3290.9 

-13.28 

147.64 

81 .51 

5 

43 

6 

2235.4 

-29.64 

75.75 

61.01 

1 

31 

3 

3110.0 

-11.4 2 

133.41 

86.50 

7 

31 

46 

1876.7 

-34.14 

48.60 

55.94 

1 

51 

45 

3041 .5 

-7.56 

125.90 

509.7  SG3 

147.6 

ST 

1147.9  SR 

410.8 

SS 

351  .1 

.5638  RTF 

.9383 

CRT 

.3281  CRS 

.0252 

CST 

-.9343 

.0116  R13 

.9383 

LSA 

1201.5  MSA 

407.1 

SSA 

19.4 

411.0  THA 

3.03 

ELI 

1 J 56.8  EL2 

385.0 

alf 

7.54 

192.00 

ARRIVAL 

CATE 

SEP 

3 1969 

HELIOCENTRIC  CONIC 
RL  140.03  LAL  -.00 

La  154.21 

VL  26.240 

DISTANCE  5S8.983 

GAL  6.13  A?L  89.81  HCA  27 9.09 

RP  107.81 

LAP  -.18 

LOP  73.29 

VP  36.843 

GAP  13.52 

ATP  09.97 

TAL  161.30 

RC  109.959 

GL  1 .04 

GP  -13.37 

TAL  58.90 

TAP  166.06 

ETS  290.20 

TAE  130.93 

PLANETOCENTRIC  CCNIC 
C3  21.064  VHL  4.676 

OLA  24.30 

RAL  95.74 

RAO  6567.9 

VEL  11.960 

PTH  2.13 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

3 44  41 

3124.16 

-27.00 

105.30 

327.47 

81.13 

90.00 

23  19  29 

3991 .40 

-6.64 

160.29 

320. 5J 

62.41 

100.00 

5 26  51 

2794.77 

-29.14 

81 .40 

327.00 

83.03 

100.00 

0 23  56 

3796.03 

-4.75 

144.90 

319.47 

60.45 

110.00 

7 15  41 

2454.27 

-34.10 

56.10 

320.29 

87.53 

110.00 

0 51  35 

37 09.29 

-.52 

135.70 

316.04 

55 .82 

80.38  RCA 


.25418  INC  .1861  VI 
09.61  APO  150.69  V2 


30.099 

35.150 


9.080  OPA  9.66  RAP  70.22  ECC  1.3590 


INJ  TIME 

PO  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

4 36  45 

2524.2 

-27.95 

96.84 

24  26  0 

3391  .4 

-10.29 

153.51 

6 13  26 

2194.0 

-29.00 

72.74 

1 27  12 

3196.0 

-0.65 

138.20 

7 $6  35 

1054.3 

-34.07 

46.06 

1 S3  2A 

3109.3 

-5.00 

129.48 

differential  corrections 
TOE  -.0477  TRA  2.9706  TC3-4.33J5 
ROE  .3182  RRA  .2154  RC3  -.1356 
FOE  -.1279  FRA  1.1019  FC3  -.7738 
BOE  .3218  BRA  2.9864  BC3  4.3336 


LAUNCH  DATE  FEB  23  1969 

HELIOCENTRIC  CONIC 
RL  140.03  LAL  -.00  LOL  154.21 

RP  107.70  LAP  .01  LOP  76.52 

RC  191.706  GL  -.04  GP  -13.04 

PLANETOCENTRIC  CONIC 
C3  24.201  VHL  4,919  OLA  23.16 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  4 15  27  3003.27 

90.00  23  12  46  4001.74 

100.00  5 54  36  2763.56 

100.00  0 20  l 4 3076.69 

110.00  7 38  57  2437.14 

110.00  0 52  23  3775.08 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2147  TRA  3.3289  TC3-3.9050 
ROE  .3244  RRA  .2328  RC 3 -.1190 
FOE  -.1706  FRA  1.1556  FC3  -.6431 
BOE  .3690  BRA  3.3370  BC3  3.9069 

LAUNCH  DATE  FEB  23  1969 


MlO-CQURSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

1.2667 

SGT  5690.1  SGR 

502.1  SG3 

143.2 

ST 

1209. 6 

SR 

399.5 

SS 

370.3 

FAU 

.01954 

RRT  .5775  RRF 

.5533  RTF 

.9405 

CRT 

.1701 

CRS 

.1185 

CST 

-.9570 

BSP 

18534 

SGB  5720.2  R23 

.0089  R13 

.9406 

LSA 

1262.4 

MSA 

407.5 

SSA 

18.0 

FSP 

-485 

SGI  5705,5  SG2 

409.4  THA 

2.93 

ELI 

1211 .8 

El2 

393.0 

alf 

3.59 

FLIGHT  TIME 

194.00 

arrival 

OATE 

SEP 

5 J 969 

DISTANCE  564.272 

30.099 

VL 

26.198  GAL 

6.06  ATL  90.01  HCA  202.31 

SMA  119.91 

ECC 

.26167 

INC 

.0000 

Vi 

VP  36.824  GAP  14,04  ATP  90.00  TAL  159.69  TAP  82.00  RCA  88.54  APO  151.29  V2  35,161 
TAL  56.16  TAP  166.59  ETS  287.16  7AE  130.99  ETC  191.41  TAC  174.30  ETC  170.79  ClP-176.86 


RAL  98 . 76 
INJ  LAT 
-27.40 
-3.77 
-29.38 
-2.03 
-34.15 
2.03 

BAU  1.2640 
FAU  .01798 
BSP  18624 
FSP  -472 


RAD  6568.0  VEL  12.066  PTH 
INJ  LONG  INJ  RT  ASC 


2.16  VHP  9.381  OPA  10.31  RAP  80.53  ECC  1.3903 


102.45 

165,38 

79.19 

149.34 

54.77 

139.17 


332.08 

324.29 

332.34 

323.32 

332.71 

320.79 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

02.54 

5 6 50 

2403.3 

-28.14 

93.06 

61.91 

24  20  48 

3401  .7 

-7.50 

158.60 

04.21 

6 40  40 

2163.6 

-29.87 

70.42 

60.17 

1 24  50 

3276.7 

-5.98 

142.79 

88.32 

8 19  34 

1037.1 

-34.00 

45.52 

55.87 

1 55  19 

3175,9 

-2.46 

132.97 

ORBIT  DETERMINATION  ACCURACY 


SGT  5710.3  SCR 
RRT  .5675  RRF 
SG6  5731.6  R23 
SGI  5717.2  SG2 


493.4  SG3 

138.9 

ST 

1294.7  SR 

388.0 

SS 

391  .0 

.5432  RTF 

.9430 

CRT 

,0355  CRS 

.1931 

CST 

-.9726 

.0065  R13 

.9430 

LSA 

1349.7  MSA 

397.3 

SSA 

16.9 

405.7  THA 

2.02 

ELI 

1294.0  EL2 

387.0 

alf 

.67 

196.00 

ARRIVAL 

DATE 

SEP 

7 1969 

VL  26.157 
VP  36.805 
7AL  53.50 


GAL 

GAP 


DISTANCE  569.478 

7,65  A7L  90.21  HCA  285.53  SMA  119.68  ECC  .26904  INC  .2056  VI 
14.60  ATP  90.06  TAL  150.10  TAP  83.64  RCA  87,39  APO  151.98  V2 


3 0.099 
35.172 


HELIOCENTRIC  CONIC 
RL  140.03  LAL  -.00  LOL  154.21 

RP  107.75  LAP  .20  LOP  79.74 

RC  193.580  GL  -1.03  GP  -12.73 

planetocentric  conic 

C3  26.957  VHL  5.192  OLA  21.99  RAL  101  .57  RAO  6568.1  VEL  12.179  PTH  2.19  VHP  9.707  OPA  10.89  RAP  82.85  ECC  1 .4436 


TAP  167.06  ETS  283.83  TAE  131.03  ETE  191 .16  TAC  176.43  ETC  158.41  ClP-177.69 


90.00 
90.00 
1 00.00 
1 00.00 
11 0.00 
110.00 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

4 42  43 

3052.66 

-27,65 

100.25 

23  7 56 

4165.60 

-1.07 

170.06 

6 19  40 

2740.03 

-29.53 

77.46 

0 17  36 

3953.47 

.58 

153.55 

8 0 23 

2424.92 

-34.17 

53.81 

0 53  22 

3041 .34 

4.52 

142.60 

CORRECTIONS 

MIOH 

TRA  3.7021 

TC3-3.405O 

BAU  1 ,2565 

SGT  ! 

RRA  .2502  RC3  -.1026 

FAU  .01639 

RRT 

FRA  1.2116  FC3  -.5265 

0SP  18626 

SGB  1 

BRA  3.7106  0C3  3.4065 

FSP  -457 

SCI 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

03.62 

5 33  35 

2452,7 

-28.24 

91  .63 

61.70 

24  17  22 

3565.6 

-4.05 

163.42 

85.11 

7 5 20 

2140.0 

-29.89 

68.67 

60.11 

1 23  29 

3353.5 

-3.40 

147.03 

00.00 

8 40  40 

1024.9 

-33.94 

44.57 

56.08 

1 57  23 

3241.3 

.04 

1 36 . 30 

336.58 
328.11 
336.79 
327.19 
337.08 
324.73 

COURSE  EXECUTION  ACCURACY 
5717.4  SGR  483.7  SG3  134.7 
.5576  RRF  .5340  RTF  .9455 

5737.0  R23  .0051  R13  .9455 

5723.0  SG2  401 . 1 THA  2.71 


ORBIT  DETERMINATION  ACCURACY 
ST  1392.0  SR  376.7  SS  411  .8 

CRT  -.0709  CRS  .2494  CST  -.9828 

LSA  1450.9  MSA  382.0  SSA  15.9 

ELI  1393.0  EL2  375.7  ALF  178.81 


1898 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  198.00  ARRIVAL  CATE  SEP  9 1969 

HELIOCENTRIC  CONIC  OISTANCE  574.537 

RL  140.03  LAL  -.00  LOL  154.21  VL  26.116  GAL  0.40  A7L  90.41  HCA  200.76  SMA  119.45  ECC  .27000  INC  .4106  VI  30.099 

RP  107.71  LAP  .39  LOP  82.97  VP  36.706  GAP  15.20  A7P  90.13  TAL  156.55  TAP  05.31  RCA  06.15  APO  152.76  V2  35.182 

RC  195.366  GL  -1.93  GP  -12.45  7Al  50.99  7AP  167.46  ETS  200.20  7 AC  131.05  ETC  190.92  ZAC  178.00  ETC  120.91  ClP-170.53 

planctocentric  CONIC 


C3  30.201 

VHL 

5.496 

CLA  20.06 

RAL  104.10 

RAO  6560. 

,2  VEL  12.312 

PTh  2,22 

VHP  10.061 

OPA 

11.40 

RAP  05.10 

ECC  1 .4970 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

7 9 

3030.23 

-27.01 

90.62 

340.99 

04.42 

5 57 

39 

2430.2 

-28.29 

89.99 

90.00 

23 

4 20 

4244 .70 

1 .40 

174.40 

331 .95 

61.72 

24  15 

5 

3644  .0 

-2.31 

167.85 

100.00 

6 

42  25 

2723.07 

-29.62 

76.21 

341  .17 

05.77 

7 27 

40 

2123.1 

-29.89 

67.41 

100.00 

0 

15  42 

4027.10 

3.07 

157.60 

331.07 

60.25 

1 22 

49 

3427.2 

-.91 

151  .08 

110.00 

0 

20  9 

2417.30 

-34.10 

53.22 

341  .40 

09.24 

9 0 

26 

1017.3 

-33.90 

43.90 

110.00 

0 

54  27 

3905.71 

6.96 

145.99 

320.67 

56.45 

1 59 

33 

3305.7 

2.50 

139.74 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5660 

TRA 

4.0929 

TC3-3.O063 

BAU  1.2474 

SGT 

5720.6  SGR 

472.5  SG3 

130.7 

ST 

1495.5 

SR  365.0 

SS  432.8 

ROE  .3394 

RRA 

.2670 

RC3  -.0077 

FAU  .01492 

RRT 

.5469  RRF 

.5240  RTF 

.9404 

CRT 

-.1503 

CRS  .2975 

CST  -.9091 

FOE  -.2494 

FRA 

1 .2670 

FC3  -.4270 

BSP  10710 

SOB 

5740.1  R23 

.0034  R13 

.9404 

LSA 

1556.9 

MSA  364.4 

SSA  15.0 

BOE  .6607 

BRA 

4.1016 

BC3  3.0095 

FSP  -444 

SGI 

5726.4  SG2 

395.2  THA 

2.60 

ELI 

1496.7 

EL2  360.1 

ALF  177.65 

LAUNCH  DATE  FE6  23  1969  FLIGHT  TIME  200.00  ARRIVAL  DATE  SEP  11  1969 


HELIOCENTRIC  CONIC  OISTANCE  579.503 

RL  140.03  LAL  -.00  LOL  154.21  VL  26.076  GAL  9.37  A7L  90.62  MCA  291.99  SMA  119.23  ECC  .20863  INC  .6237  VI  30.0  9 9 

RP  107.60  LAP  .58  LOP  86.20  VP  36.767  GAP  15.05  A7P  90.23  TAL  155.04  TAP  07.03  RCA  04.02  APO  153.64  V2  35 . 1 92 

RC  197.110  GL  -2.75  GP  -12.20  7AL  40.65  7AP  167.79  ETS  276.27  7AE  131.05  £TE  190.70  7AC  177.54  ETC  59.17  CiP-179.39 

planetocentric  CONIC 


C3  34.019 

VHL 

5.033 

OLA  19.79  RAL  106.60 

RAO  6568.3  VEL  12.466 

PTH  2.25 

VHP  10.440 

OPA 

11  .86 

RAP  87.52 

ECC  1 .5599 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

29  12 

3014.63 

-27.90 

97.49  345.32 

04.90 

6 19 

27 

2414.6 

-28.31 

08.85 

90.00 

23 

1 36 

4320,31 

3.91 

170.70  335.01 

61  .93 

24  13 

37 

3720.3 

.13 

172.06 

1 00.00 

7 

3 6 

2711.05 

-29.67 

75.38  345.48 

06.20 

7 40 

10 

2111.0 

-29.88 

66,58 

100.00 

0 

14  20 

4098.32 

5.47 

161.53  334.95 

60.57 

1 22 

30 

3490.3 

1.51 

154 .98 

110.00 

0 

30  19 

2413.94 

-34.16 

52.95  345.60 

09.39 

9 10 

33 

1013.9 

-33.88 

43.72 

1 10.00 

0 

55  36 

3960.99 

9.32 

149.36  332.59 

56.96 

2 1 

45 

3369.0 

4.9J 

143  .06 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

OR01 T DETERMINATION  ACCOR ACT 

TOE  -.7552 

TRA 

4.5075 

TC3-2.7123 

BAU  1.2340 

SGT  5719.0  SGR 

460.2  SG3 

126.9 

ST 

1597.7 

SR  353.3 

SS  453.5 

ROE  .3401 

RRA 

.2032 

RC3  -.0737 

FAU  .01348 

RRT  .5357  RRF 

.5139  RTF 

.9514 

CRT 

-.2272 

CRS  .3359 

CST  -.993 0 

FOE  -.2072 

FRA 

1.3263 

FC3  -.3430 

BSP  10771 

SOB  5737.5  R23 

.0022  R13 

.9514 

LSA 

1662.2 

MSA  346.5 

SSA  14.2 

BOE  .0316 

BRA 

4.5164 

0C3  2.7133 

FSP  -43? 

SGI  5724.4  SG2 

300.2  THA 

2.40 

ELI 

1599,8 

El2  343.6 

ALF  176.98 

LAUNCH  DATE  FEB  23  1969  FLIGHT  TIME  202.00  ARRIVAL  CATE  SEP  13  1969 

HELIOCENTRIC  CONIC  OISTANCE  504.443 


RL  148.03 

LAL 

-.00 

LOL  154.21 

VL 

26.037 

GAL  10.32 

A7L  90.05 

HCA  295.22 

SMA 

119.01 

ECC  .29944 

INC 

.8468 

VI 

30.099 

RP  107.66 

LAP 

.77 

LOP  09.43 

VP 

36.740 

GAP  16.57 

A7P  90.36 

TAL  153.56 

TAP 

60 

1.70 

RCA  03.37 

APO 

154.65 

V2 

35.201 

RC  198.846 

GL 

-3.50 

GP  -11.96 

7AL 

46.47 

ZAP  160.03 

ETS  272.07 

7A£  131.03 

ete 

190.40 

7 AC  175.60 

ETC 

35.33 

CLP 

179.73 

PLANETOCENTRIC  CONIC 

C3  30.515 

VHL 

6.206 

CLA  10.79 

RAL 

108.84 

RAO  6560.5 

VEL  12.645 

PTH  2.30 

VHP 

10.072 

DPA  12.25 

RAP 

89.86 

ECC 

1 .6339 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

49  10 

3004.00 

77.96 

96,79 

349.50 

05.33 

6 

39 

15 

2404.9 

- 

20.31 

08.14 

90.00 

22 

59  30 

4392.77 

6.22 

102.77 

339.66 

62.32 

24 

12 

43 

3792.0 

2.47 

176.11 

100.00 

7 

21  56 

2705.72 

79.70 

74.92 

349.72 

06.44 

8 

7 

2 

2105.7 

- 

29.08 

66.12 

100.00 

0 

13  21 

4167.17 

7.75 

165.36 

330.02 

61  .04 

1 

22 

40 

3567.2 

3.03 

158.77 

110.00 

6 

55  1 

2414.52 

34.18 

53.00 

349.92 

09.37 

9 

35 

15 

1014.5 

- 

33.09 

43.77 

110.00 

0 

56  46 

4031 .13 

11.61 

152.72 

336.51 

57.62 

2 

3 

57 

3431  .1 

7.26 

146.34 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9510 

TRA 

4.9407 

TC3-2.3598 

BAU 

1.2155 

SGT  5713.0  SGR 

446.6  SG3 

123.2 

ST  1695.4 

SR 

341  ,6 

SS 

473.7 

ROE  .3577 

RRA 

• 2984 

RC3  -.0609 

FAU 

.01205 

RRT 

.5236  RRF 

.5032  RTF 

.9547 

CRT  -.2020 

CRS 

.3673 

CST 

-.9955 

FOE  -.3230 

FRA 

1.3077 

FC3  -.2710 

BSP 

18827 

SGB  5730.5  R23 

.0014  R13 

.954  7 

LSA  1762.7 

MSA 

329.1 

SSA 

13.4 

BOE  1 .0160 

BRA 

4.9577 

0C3  2.3606 

FSP 

-420 

SGI  57J7.9  SG2 

300.2  THA 

2.35 

ELI  1690.3 

EL2 

327.2 

ALF 

176.62 

LAUNCH  OATE  FEB  23  1969 

FLIGHT  TIME  204.00 

ARRIVAL 

. DATE 

SEP 

15  1969 

HELIOCENTRIC 

: conic 

OISTANCE  509.141 

RL  140.03 

LAL 

-.00 

LOL  154.21 

VL 

25.999 

GAL  11.35 

A7L  91 .00 

HCA  290.45 

SMA 

110.00 

ECC  .31135 

INC 

1 .0024 

VI 

30.099 

RP  107.63 

LAP 

.95 

LOP  92.66 

VP 

36.729 

GAP  17.35 

A7P  90.52 

TAL  152.14 

TAP 

90.60 

RCA  81  .81 

APO 

155.70 

V2 

35.209 

RC  200.549 

GL 

-4.17 

GP  -11.74 

7AL 

44.45 

ZAP  168.20 

ETS  267.61 

7A£  130.90 

ETE 

190.27 

7AC  173.54 

ETC 

26.57 

CLP 

170,03 

PLANETOCENTRIC  CONIC 

C3  43.021 

VHL 

6.620 

DLA  17.04 

RAL 

110.90 

RAO  6568.7 

VEL  12.052 

PTH  2.34 

VHP 

11. 

.330 

OPA  12.59 

RAP 

92.19 

ECC 

1 .7212 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

7 15 

3000.25 

-27.99 

96.45 

353.76 

05.50 

6 

57 

16 

2400.2 

- 

20.32 

87.00 

90.00 

22 

57  52 

4462.53 

8.41 

106.73 

343.50 

62.06 

24 

12 

14 

3862.5 

4.70 

180.01 

100.00 

7 

39  5 

2704.11 

-29.71 

74.00 

353.90 

06.50 

8 

24 

9 

2104.1 

- 

29.07 

66.00 

100.00 

0 

12  39 

4233.90 

9.93 

169.11 

342.60 

6]  .66 

1 

23 

13 

3633.9 

6.07 

162.46 

110.00 

9 

10  19 

2410.7J 

34.17 

53.33 

354.10 

89.17 

9 

50 

37 

1818.7 

- 

33.91 

44  .09 

110.00 

0 

57  55 

4092.07 

13.81 

156.00 

340.40 

58.42 

2 

6 

7 

3492.1 

9.53 

149.59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .1525 

TRA 

5.4236 

TC3-2.0297  BAU 

1.1095 

SGT  5704.1  SGR 

432.0  SG3 

119.7 

ST  1706.1 

SR 

330.0 

SS 

493.3 

ROE  .3603 

RRA 

.3125 

RC3  -.0490 

FAU 

.01060 

RRT 

.5105  RRF 

.4922  RTF 

.9501 

CRT  -.3253 

CRS 

.3919 

CST 

-.9971 

FOE  -.3506 

FRA 

1.4534 

FC3  -.2094 

BSP 

10776 

SGB  5720.4  R23 

.0012  R13 

.9581 

LSA  1055.9 

MSA 

312.8 

SSA 

12.8 

BOE  1 .2099 

BRA 

5.4320 

BC3  2.0303 

FSP 

-406 

SGI  5700.4  SG2 

371.2  THA 

2.22 

ELI  1789.5 

£l2 

311  .5 

ALF 

176.45 

1099 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL 


1968-69 


LAUNCH  CATE  TEe  23  1969  Flight  time  206.00  ARRIVAL  cate  SEP  17  1969 

HELIOCENTRIC  CONIC  CISTANCE  593.645 

ffL  148.03  LAL  -.00  La  154.21  VL  25.961  CAL  12.46  A/L  91.33  HCA  301 .68  SMA  110.59  ECC  .32453  INC  1.3320  vl  30.099 

RP  107.60  LAP  1.13  LOP  95.90  vP  36.7j0  GAP  10.20  A7P  90.70  TAl  1 50 . 79  TAP  92.47  RCA  80.10  APO  157.08  V2  35.217 

RC  202.227  Gl  -4.78  GP  -11.54  ZAL  42.59  7AP  168.27  ETS  262 . 92  ZAE  130.90  ETE  190.07  ZAC  1 7 1 .35  ETC  22-25  ClP  177.90 

planetocentr ic  con i c 

C3  50.098  vhl  7.078  CLA  16.95  RAl  112.80  RAC  6568.8  VEL  13.094  PTH  2.39  VHP  JJ  .85 2 CPA  12-86  RAP  94.50  ECC  1.8245 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 23  39 

3000.10 

-27.99 

96.44 

357.86 

85.50 

7 13  39 

2400 . 1 

-28.32 

87.79 

90.00 

22  56  34 

4529.78 

10.47 

190.59 

347.31 

63.54 

24  12  3 

3929.8 

6.04 

103.80 

100.00 

7 54  4] 

2706.54 

-29,70 

74.98 

358.00 

06.41 

0 39  47 

2106.5 

-29.80 

66.18 

100.00 

0 12  9 

4298.57 

12.00 

172,80 

346.52 

62.42 

1 23  47 

3698.6 

8.21 

166  ,06 

110.00 

9 2*  17 

2426.17 

-34.17 

53.91 

358.21 

08.83 

10  4 44 

1826.2 

-33.95 

44  .67 

110.00 

0 59  2 

4151 .70 

15.91 

159.42 

344.20 

59.34 

2 8 13 

3551  .7 

11.72 

1 52.82 

DIFFERENTIAL  CORRECTIONS  HIC-COURSE  EXECUTION  ACCURACV  ORBIT  CE TERMI NA T ION  ACCURACY 


tce- 

1 .3672 

TRA 

5.9255 

TC3-1 .7296 

0AU 

1 . J 507 

SGT 

5609.0 

SGR 

415.9 

SG3 

116.3 

ST 

1869.1 

SR 

310 .3 

SS 

5]  3.3 

ROE 

.3790 

RRA 

.324  7 

RC3  -.0387 

FAU 

.00921 

RRT 

.4952 

RRF 

.4790 

RTF 

.9616 

CRT 

- . 3632 

CRS 

*4152 

CST 

- .9981 

FCE 

- . 3942 

FRA 

1 .5223 

FC3  -.1591 

BSP 

10794 

SGB 

5704.2 

R23 

.001 J 

Rl  3 

.9617 

LSA 

1941 .6 

MSA 

296.8 

SSA 

12.1 

80E 

1 .4190 

BRA 

5.9344 

0C3  1 .7300 

FSP 

-395 

SGI 

5692.0 

SG2 

361 .1 

THA 

2.08 

Eli 

1872.7 

El2 

296.0 

alF 

176.37 

LAUNCH  OATE  FEB  23  1969  FLIGHT  TIME  208,00  ARRIVAL  CATE  SEP  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  597.913 

Rl  148.03  LAL  -.00  La  154.21  VL  25.925  CAL  13.67  A7L  91  *60  HCA  304.92  SMA  118.39  ECC  .33916  INC  1.6015  V!  30.099 

RP  107.58  LAP  1.31  LOP  99.13  VP  36.691  GAP  19.15  A7P  90.92  TAl  149.50  TAP  94.42  RCA  78.24  APO  1 58.54  V2  35.225 

RC  203.880  GL  -5.32  GP  -11.36  7AL  40.89  ZAP  168.24  ETS  258.07  7AE  130.77  ETE  189*87  7AC  169.17  ETC  19.72  ClP  176.94 

plane tocentrjc  conic 

C3  57.552  VHL  7.586  OLA  16.13  RAl  114.52  RAD  6569*0  VEL  13.376  PTH  2*44  VHP  12.421  DPA  13.09  RAP  96.79  ECC  1 .9472 


LNCH  A7MTH 

L^CH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

_ 

90.00 

6 38  20 

3003.09 

-27.97 

96.71 

1 .06 

05.37 

7 28  32 

2403.9 

-28.31 

80.07 

90.00 

22  55  30 

4594.59 

12.41 

194.37 

351.09 

64.34 

24  12  5 

3994,6 

0.06 

107.49 

100.00 

0 0 49 

2712.54 

-29.67 

75.43 

2.01 

06.17 

0 54  2 

2112.5 

-29,00 

66.63 

- 

100.00 

0 11  47 

4361  .17 

13.94 

176.43 

350.32 

63.29 

I 24  28 

3761  .2 

10.25 

169.59 

110.00 

9 37  i 

2436.57 

-34.15 

54,72 

2.26 

00.35 

10  17  30 

1056.6 

-34 .00 

45 .40 

1 

110.00 

1 0 4 

4 209.90 

17.90 

162.76 

340.12 

60.30 

2 10  14 

3609.9 

13.82 

I 56.02 

- 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACV 


TDE* 

-1.5923 

TRA  6.4647 

TC3- 

1 ,4547 

BAU 

1 .1195 

SGT  5670*1 

SGR 

390*7 

SG3 

113.0 

ST 

1943.1 

SR 

306.6 

SS 

533.5 

RDE 

.3922 

RRA  .3346 

RC3 

-.0295 

FAU 

.00700 

RRT  .4776 

RRF 

*4630 

RTF 

.9653 

CRT 

-.3959 

CRS 

.4  359 

CST 

- .9988 

FDE 

-.4290 

FRA  1.5962 

FC3 

-.1173 

BSP 

18013 

SGB  5604.1 

R23 

,0012 

Rl  3 

.9653 

LSA 

2018.6 

MSA 

281.5 

SSA 

11.5 

SOE 

1 .6399 

BRA  6.4733 

8C3 

J .4550 

FSP 

-304 

SGI  5673.3 

SG2 

350.1 

THA 

1 .93 

Eli 

1947.0 

El2 

281  .0 

AlF 

3 76  * 35 

IUNCH 

DATE  1 

FEB  23  1969 

flight 

TIME 

210.00 

arrival 

CATE 

SEP 

21  1969 

HEL IOCENTRI 

C CCNIC 

distance  601.092 

RL 

148.03 

lal  -.00 

La 

154.71 

VL 

25.889 

GAL 

14.99  A7l 

91 .89  HCA 

308.15 

SMA 

118.20 

ECC 

.35543 

INC 

1 .8924 

Vl 

30.099 

RP 

107.56 

LAP  1.49 

LOP 

102.37 

VP 

36.673 

GAP 

20.20  A7P 

91  . 

17  TAL 

140.30 

TAP 

96.4  5 

RCA 

76.19 

APO 

160.23 

V2 

35.232 

RC 

205.508 

GL  -5.01 

GP 

-11.19 

?Al 

39.35 

ZAP 

168.11  ETS 

253. 

10  7AE 

130.60 

ETE 

189.66 

7AC 

167.01 

ETC 

] 8 .00 

CLP 

1 75 .94 

planetocentric  CONIC 

C3  66.445  VHL  8.151  CLA  15.37  RAl  116.08  RAC  6569.3  VEL  13.704  PTH  2.50  VHP  13.056  CPA  13.26  RAP  99.05  ECC  2.0935 
LNCH  A7MTH  LNCH  TIME  L"I  TIME  INJ  LAT  INJ  LONG  iNJ  RT  ASC  IN  J A7MTH  INJ  TIME  PC  CST  TIM  iNj  2 LAT  INJ  2 LONG 
90.00  6 51  49  3011.13  -27.93  97,24  5.77  85.1  1 7 42  0 24  11.1  -28.31  88.60 

90.00  22  54  38  4656.93  14.22  198.05  354 .82  65.25  241215  4056.9  10.76  191.08 

100.00  8 21  34  2721  .69  '29.63  76.10  5.92  85.82  9 6 56  2121.7  -29.89  67.31 

100.00  0 11  30  4421.61  15.76  180.00  354.07  64.27  1 25  12  3821.6  12.17  J73.05 

110.00  9 48  32  2449.58  -34.12  55.74  6,22  87.75  10  29  22  1849.6  -34.05  46.49 

110.00  1 I 1 4266.48  19.77  166.08  351 .91  61.53  212  8 3666.5  15.8]  159.19 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE-1. 8296  TRA  7.0456  TC3-I.2046  8AU  1.0702  SGT  5647.3  SGR  380.4  SG3  109.9  ST  2007.8  SR  295.0  SS  554.4 

RDE  .4060  RRA  ,34j7  RC3  -.0215  FAU  .00635  RRT  .4568  RRF  .4457  RTF  .9690  CRT  -.4251  Vs  .4553  CST  -.9992 

FOE  -.4657  FRA  1.6763  FC3  -.0827  BSP  18814  SOB  5659.9  R23  .0016  Rl 3 .9690  LSA  2086.7  MSA  266.8  SSA  JO. 9 

DDE  1.8741  6RA  7.0538  0C3  1 .2048  FSP  -374  SGI  5649-8  SG2  338*2  THA  1.77  El!  2011-8  EL2-  266.5  AlF  176.36 

LAUNCH  CATE  FEB  23  1969  FLIGHT  TTME  212.00  ARRIVAL  CATE  SEP  23  1969 

HELIOCENTRIC  CCNIC  DISTANCE  605.516 

RL  148.03  LAL  -.00  La  154.21  Vl  25 .855  GAL  16.43  A7l  92.21  HCA  311.39  SMA  118.01  ECC  *37360  INC  2.2103  Vl  30*099 

RP  107.54  LAP  1.66  LOP  105.61  VP  36.654  GAP  21.37  A7P  91.46  TAL  147.21  TAP  98.59  RCA  73.92  APO  162. Iff  V2  35.238 

RC  207.111  GL  -6.25  GP  -11.03  7AL  37.96  ZAP  167.86  ETS  248 *07  7AE  130.38  ETE  189.45  7 AC  164.88  ETC  16.94  CLP  174.89 

planetocentric  ccnic 

C3  77.1  14  VHL  8.781  OLA  14.68  RAl  117.49  RAO  6569.5  VEL  14.088  PTH  2.57  VHP  13.765  CPA  1 3 . 39  RAP  101.26  ECC  2.2691 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 345  3021 .39  -27.86  97.98  9.55  84.74  754  7 2421.4  -28.30  89.35 

90.00  225352  4716,72  15,89  201 .65  358.47  66.25  241229  4JJ6.7  12,55  194.57 

100.00  8 33  0 2733.60  -29.56  76.98  9.7l  85.36  9 18  33  21  33.6  -29-89  68 . 1 9 

100*00  0 II  15  4479.74  17.45  183.49  357.74  65.34  1 25  55  3879.7  13.98  176.4? 

110.00  9 58  53  2464.87  -34.07  56.93  10.07  87.04  10  39  58  1864.9  -34.10  47.68 

110.00  1 151  4321.24  21.51  169.38  5*5.65  62.77  21353  3721.2  17.69  162*33 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TCE-2.0762  TRA  7.6777  TC3  -.9759  0AU  I .0062  SGT  5620.4  SGR  361.2  SG3  107.0  ST  2061.9  SR  283.6  SS  576.0 

RCE  ,4212  RRA  .3452  RC3  -.0147  FaU  .00478  RRT  .4325  RRF  .4242  RTF  .9727  CRT  - .451!  CRS  .4731  CST  -.9995 

FCE  -.5015  FRA  1.7648  FC3  -.0536  BSP  18704  SGB  5632.0  R23  -0024  Rl  3 .9727  LSA  2144. 6 MSA  252.8  SSA  10,4 

BCE  2.1185  BRA  7,6855  BC3  .9760  FSP  -362  SGI  5622.6  SG2  325.5  THA  1.60  Ell  2065.9  El 2 252.6  alF  176.40 


1900 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  FEB  2 3 1969 

HELIOCENTRIC  CONIC 
RL  140  .03  LAL  -.00  LOL  154.21 

RP  107.53  LAP  1 .82  L OP  108.86 

RC  208.690  0L  -6.64  GP  -10. 88 

plane tocentric  CONIC 


fught  time  214.00 


ARRIVAL  cate  SEP  25  1969 


VL  25.822 
VP  36.636 
7AL  36.74 


DISTANCE  608.697 

GAl  18.03  A7L  92.56  MCA  314.62  SMA  117.83  ECC  .39398  INC  2.5618 
GAP  22.68  A7P  91.80  TAl  146.24  TAP  100.86  RCA 


VI  30.099 
71 .41  APO  164.26  V2  35.243 


7AP  167.48  ETS  243.04  7/E  130.09  ETE  189.24  7AC  162.82  ETC  16.11  CLP  173.77 


C3  89.995 

VHL  9 

.487 

CLA  14.05 

RAL  118.72 

RAO  6569.8 

VEL  14.538 

PTH  2.64 

VHP  14.564 

DPA  13.47 

RAP  103.41 

ECC  2,481 1 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 14 

19 

3034.25 

-27.78 

98.92 

13.18 

84.28 

8 4 53 

2434.3 

-28.28 

90.29 

90.00 

22  53 

11 

4773.77 

17.42 

20 5.13 

2.02 

67.32 

24  12  45 

4173.8 

3 4.20 

197.94 

100.00 

8 43 

7 

2747.90 

-29.48 

78.04 

13.36 

84.81 

9 28  55 

2147.9 

-29.89 

69.26 

J00.OO 

0 1 1 

0 

4535.36 

18.99 

186.90 

1 .32 

66.48 

1 26  36 

3935.4 

15.65 

179.70 

1 10.00 

10  8 

3 

2482.11 

-34.00 

58.27 

13.78 

86.25 

10  49  25 

1882.1 

-34.15 

49.03 

110.00 

1 2 

33 

4373.91 

23.12 

172.62 

359.29 

64.09 

2 15  27 

3773.9 

19.44 

165.41 

DIFFERENTIAL  CORRECTIONS 


TCE- 

-2.3430 

TRA 

8.3584 

TC3 

-.7728 

BAU 

.9298 

ROE 

.4380 

RRA 

.3440 

RC3 

-.0092 

FAU 

.00315 

FCE 

-.5398 

FRA 

1 .8609 

FC3 

-.0303 

BSP 

18696 

BCE 

2.3836 

BRA 

8.3655 

BC3 

.7728 

FSP 

-352 

LAUNCH  DATE  FEB  23  1969 


MID-COURSE  EXECUTION  AC QJRAC7 
SGT  5588.7  SCR 
RRT  .4021  RRF 
SOB  5599.1  R23 
SCI  5590.4  SG2 

flight  time  216.00 


ORBIT  DETERMINATION  ACCURACY 


340.8 

SG3 

104.1 

ST 

2107.5 

SR 

272.5 

SS 

599.7 

.3967 

RTF 

.9764 

CRT 

-.4776 

CRS 

.4927 

CST 

- .9997 

.0031 

R13 

.9764 

LSA 

2195.1 

MSA 

238.8 

S5A 

9.8 

312.0 

THA 

1 .41 

ELI 

211 1.6 

EL2 

238.7 

alf 

176.4 2 

ARRIVAL  DATE  SEP  27  1969 


HELIOCENTRIC  CONIC 


RL 

148.03 

LAL 

-.00 

LOL 

154.21 

VL 

RP 

107.51 

LAP 

1 .98 

LOP 

112.10 

VP 

RC 

210.244 

GL 

-6.99 

GP 

-10.74 

7AL 

planetocentric  CONIC 

C3 

105.661 

VHL 

10.279 

OLA 

13.49 

RAL 

25.791  GAL 
36.619  GAP 


DISTANCE  611 .322 

19.81  A7L  92.95  HCA  317.85  SMA  117.66  ECC  .41690  INC  2.9548  VI  30.099 
24.17  A7P  92.19  TAL  145.43  TAP  103.28  RCA  68.61  APO  166.72  V2  35.248 


35.68  ZAP  166.97  ETS  238.07  7AE  129.72  ETE  189.01  ZAC  160.82  ETC  15.50  ClP  172.58 
119.79  RAD  6570.0  VEL  15.067  PTH  2.71  VHP  15.467  DPA  13.53  RAP  105.49  ECC  2.7389 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 23  31 

3049.37 

-27.67 

100.0 1 

16.64 

83.74 

8 14  20 

2449.4 

-28.25 

91  .39 

90.00 

22  52  30 

4827.83 

18.81 

208.50 

5.44 

68.44 

24  12  58 

4227.8 

15.72 

201 .19 

100.00 

8 51  55 

2764.24 

-29.37 

79.24 

16.84 

84.19 

9 38  0 

2164  .2 

-29.87 

70.  a 7 

100.00 

0 10  4 2 

4588.19 

20.40 

190.20 

4.76 

67,66 

1 27  11 

3988.2 

17.19 

182.87 

110.00 

10  16  3 

2501 .00 

-33.91 

59.74 

17.33 

85.39 

10  57  44 

1901  .0 

-34.17 

50.50 

110.00 

1 3 4 

4424.20 

24.57 

175.80 

2.80 

65.46 

2 36  40 

3824  .2 

21  .05 

168 .42 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-2.6266  TRA  9.1007  TC3  -.5904  BAU  .8340  SGT  5552.5  SGR 
RCE  .4569  RRA  .3370  RC3  -.0048  FAU  .00136  RRT  .3643  RRF 
FOE  -.5800  FRA  1.9676  FC3  -.0111  BSP  18659  SG6  5561.7  R23 
BOE  2.6660  BRA  9.1070  BC3  .5904  FSP  -343  SGI  5553.8  SG2 


319.0 

SG3 

101  .4 

ST 

2143.4 

SR 

261  .2 

SS 

625.4 

.3610 

RTF 

.9799 

CRT 

-.5040 

CRS 

.5132 

CST 

- .9998 

.0040 

R1J 

.9799 

LSA 

2236.6 

MSA 

225.2 

SSA 

9.3 

297.8 

THA 

1 .21 

ELI 

2147.4 

EL2 

225.2 

AlF 

176.45 

LAUNCH  CATE  FEB  23  1969 

HELIOCENTRIC  CCNIC 
RL  148.03  LAL  -.00  LOL  154.21 

RP  107.50  LAP  2.14  LOP  115.34 

RC  21J. 773  CL  -7.29  GP  -10.60 

PLANE TOCENTR1C  CONIC 


VL  25.762 
VP  36.602 
7AL  34.81 


gal 

GAP 


flight  time  zip. go 
DISTANCE  613.244 

21.80  AZL  93.40  HCA  321.09  SMA  117.51  ECC 
25.86  A7P  92.65  TAl  144.80  TAP  105.89  RCA 


ARRIVAL  cate  SEP  29  1969 


44279  INC  3.4003  Vi 
65 .48  APO  169.54  V2 


30.099 
35 .252 


7AP  166.33  ETS  233.23  7AE  129. ?6  ETE  188.77  7 AC  1 58.90  ETC  15.05  CLP  1 7 1 .30 


C3  124.873 

VHL 

11.175 

CLA  13.00 

RAL  120.68 

RAC  6570.3  VEL  15.691 

PTH  2.79 

VHP  ] 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

90.00 

7 

31  18 

3066.43 

-27.54 

101 .24 

19.90 

83.14 

8 ; 

90.00 

22 

51  48 

4878'.  57 

20.05 

211 .70 

8.68 

69.57 

24  i 

100.00 

8 

59  24 

2702.33 

-29.24 

80.57 

20.12 

83.50 

9 - 

100.00 

0 

10  19 

4637.90 

21  .65 

193.36 

8.03 

68.07 

1 I 

110.00 

10 

22  50 

2521 .27 

33.79 

61  .31 

20.68 

04  .47 

11 

110.00 

1 

3 23 

4471  .73 

25.88 

170.87 

6.15 

66.85 

2 

DIFFERENTIAL  CORRECTIONS 

MIO- 

course  execution  accuracy 

TOE '2. 9288 

TRA 

9.913 0 

TC3  -.4270 

BAU  .7142 

SGT 

5511.9  SGR 

298.4  SG3 

98.8 

RCE  .4784 

RRA 

.3228 

RC3  -.0015 

FAU- .00069 

RRT 

.3168  RRF 

.3170  RTF 

.9832 

FOE  -.6227 

FRA 

2.0871 

FC3  .0048 

BSP  18596 

see 

5519.9  R23 

.0050  R13 

.9832 

BDE  2.9676 

BRA 

9.9182 

BC3  .4270 

FSP  -334 

SGI 

5512.7  SG2 

283.0  THA 

.98 

TIME 
22  25 
13  6 
45  46 
27  37 
4 51 
17  54 


CPA  13.53  RAP  107.48  ECC  3.0551. 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2466.4  -28.20  92.64 

4278.6  17.09  204.28 

2182.3  -29.83 

4037.9  18.59 


7 1 .82 
185.90 


LAUNCH  DATE  FEB  23  1969 

HELIOCENTRIC  CCNIC 
RL  148.03  LAL  - .00  LOL  154.21 

RP  107.49  LAP  2.28  LOP  118.59 

RC  213.276  CL  -7.56  GP  -10.47 

plane tocentric  ccnic 

C3  148.647  VHL  12.192  OLA  12.59 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 3 7 38  3085.18 

90.00  22  51  3 4925.60 

100.00  9 5 27  2801  .93 

100.00  0 9 48  4684.07 

110.00  10  28  19  2542.66 

110.00  1 3 26  4516.31 

DIFFERENTIAL  CORRECTIONS 


VL  25.735 
VP  56.587 
7AL  34.12 

RAL  121 .37 
INJ  LAT 
-27.38 
21 .14 
- 29.08 
22.75 
-33.63 
27.04 


FLIGHT  time  220.00 

DISTANCE  614.266 
24.04  A7L  93.91  HCA  3 
27.79  A7P 


gal 

GAP 

ZAP  165.49  ETS  228.48  7AE  128.68  ETE  188.50  7AC  157.10  ETC 


RAD  6570.6  VEL  16.431  PTH  2.87  VHP  17.673 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


102.59 
214.72 
82.01 
196.34 
62.96 
181 .80 


22.91 

11.70 

23.16 

31.08 

23.80 

9.28 


82.48 

70.71 

82.76 

70.07 

83.50 

68.24 


8 29 
24  13 


3 
6 

9 52  9 

1 27  52 

1 10  41 

2 18  AZ 


MID-COURSE  EXECUTION  ACCURACY 


TDE- 

-3.2487 

TRA  10. 8070 

TC3 

-.2029 

BAU 

.5622 

SGT 

5467.2 

SGR 

276.9 

SG3 

96.4 

RCE 

.5032 

RRA  .2993 

RC3 

.0007 

FAU- 

.00312 

RRT 

.2562 

RRF 

.2591 

RTF 

.9862 

FCE 

-.6679 

FRA  2.2223 

FC3 

.0182 

BSP 

18438 

SGB 

5474.2 

R23 

.0061 

R13 

.9862 

0CE 

3.2874 

BRAW.8119 

6C3 

.2829 

FSP 

-324 

SGI 

5467.6 

SG2 

267.7 

THA 

.75 

1921. 3 

- 

34 .18 

52.09 

3871  .7 

22.52 

17J .33 

ORBIT  DETERMINATION  ACCURACY 

ST  2169.1 

SR 

250.5 

S5 

653.9 

CRT  -.5311 

CRS 

.5353 

CST 

- .9999 

LSA  2269.4 

MSA 

21 1 .9 

S5A 

8.7 

ELI  2173.2 

El2 

21 1 .9 

ALF 

176.46 

ARRIVAL 

CATE 

OCT 

J 1969 

ECC  .47214 

INC 

3.9130 

VI 

30.099 

RCA  61 .95 

APO 

1 72 . 70 

V2 

35.255 

7AC  157.10 

ETC 

14.7 1 

CLP 

169.90 

CPA  13.52 

RAP 

109.35 

ECC 

3 .4464 

PO  CST  TIM 

IN  j 

l 2 LAT 

INJ 

2 LONG 

2485  .2 

28.14 

94  .00 

4325.6 

18.31 

207.19 

220 J .9 

29.78 

73.27 

4084 .1 

19.03 

180.77 

1942.7 

•34.17 

53.76 

3916.1 

23.04 

1 74 . 10 

ORBIT  DETERMINATION  ACCURACY 

ST  2103.7 

SR 

240.4 

SS 

685.5 

CRT  -.5591 

CRS 

.5590 

CST 

- .9999 

LSA  2292.8 

MSA 

199.0 

SSA 

8.1 

ElI  2107.9 

El2 

190.9 

alf 

176.4  5 

1901 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69 


LAUNCH  CATC  F£0  24  1969 


flight  time  70.00 


arrival  CATE  ha*  5 J 969 


HELIOCENTRIC  conic 

RL  148.06  LAL  -.00  LOL  155.21  vl  27.574 

RP  100.45  LAP  .91  LOP  240.05  VP  37.617 

RC  56.186  GL  4.29  GP  1 7.93  7Al  149.55 

PLANE  TOCENTRJC  CONIC 


Cl  STANCE  190.78? 

GAL  -9.61  A7L  89.09  MCA  05.64  SMA  128.56  ECC  .22411  INC  .9135  vl  30.092 

GAP  -9.36  A7P  89.93  TAl  210.51  TAP  304 . 1 5 RCA  99.74  APO  157.37  V2  34.942 

7AP  25.50  ETS  320.20  7AE  146.72  ETE  22.28  7AC  126.70  ETC  140.57  CLP  -18.43 


C3  33.608 

VHL  5 

.797 

CLA  6.08 

Ral  3.24 

RAO  6568.3 

VEL  12.449 

PTH  2.25 

VHP  7.022 

DPA  30.44 

RAP  33.43 

ECC  1 .5531 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A SC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 34 

40 

2531  .70 

-25.79 

62.61 

235.57 

102.12 

I 16  52 

1931 .8 

-23.86 

54  .47 

90.00 

14  3 

36 

4797.03 

18.03 

206.57 

231.79 

67.79 

15  23  33 

4197.0 

34.06 

199.33 

100.00 

I 50 

54 

2260.12 

-27.06 

42.31 

235.25 

103,22 

2 36  34 

166CL- 1 

-24.97 

34 .13 

100.00 

J5.  22 

4 

4543.92 

19.23 

187.43 

231 .26 

66.66 

16  37  40 

3943.9 

15.90 

180.21 

110. 00 

3 13 

44 

2025.90 

-30.47 

23.50 

234.23 

106.31 

3 47  30 

1425.9 

-27.93 

15.22 

110.00 

16  23 

43 

4350.91 

22.42 

17J  .19 

229.67 

63.50 

17  36  13 

3750.9 

10.60 

164 .06 

DIFFERENTIAL  CORRECTIONS 


MIC-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1600 

TRA 

-.2926  TC3 

.4194 

0AU 

.2097 

SGT 

590.4 

SGR 

477.0 

SG3 

137.4 

ST 

108.1 

SR 

340.2 

SS 

104 .9 

ROE 

-.3359 

RRA 

.2485  RC 3 

.2047 

FAU 

.05015 

RRT 

.3504 

RRF 

'.5030 

RTF 

-.5842 

CRT 

.7617 

CRS 

-.7528 

CST 

-.9747 

FOE 

-.2704 

FRA 

-.4670  FC3-1 

.2917 

BSP 

1694 

SOB 

759.1 

R23 

-.0985 

Rl  3 

-.6580 

L5A 

405.1 

MSA 

142.5 

SSA 

29.6 

BCE 

.3755 

BRA 

.3039  6C3 

.4667 

FSP 

-360 

SGI 

635.5 

SG2 

415.1 

THA 

29.24 

El] 

372.4 

El2 

111  .3 

AlF 

64.75 

LAUNCH  CATE  FEB  24  1969 


flight  time  72.00 


ARRIVAL  CATE  MAr  7 1969 


HELIOCENTRIC  CONIC 


RL 

140 .06 

LAL 

-.00 

LOL 

155.21 

VL 

27.703 

gal 

RP 

108.49 

LAP 

.73 

LOP  244.03 

VP 

37.700 

GAP 

RC 

58.051 

GL 

3.48 

GP 

19.15 

7AL 

150.74 

ZAP 

planetocentric  conic 

C3 

32.660 

VHL 

5.716 

DLA 

4.90 

ral 

2.54 

RAO 

CISTANCE  197.530 

-9.54  A7L  89.27  HCA  88.82  SMA  129.45  ECC  .21808  INC  .7277  Vl  30.092 

-8.51  A7P  09.98  TAL  219.90  TAP  308.72  RCA  101.22  APO  157.68  V2  34.929 

28.53^TS  323.26  7AE  146.45  ETE  25.01  7AC  126.13  ETC  147.81  ClP  -21.57 


RAO  6568.3  VEL  12.411  PTH  2.24  VHP  6.603  CPA  31.58  RAP  32.93  ECC  1 . 5376 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TJME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 40  52 

2487,51 

-25.12 

59.54 

233.07 

103.52 

1 22  19 

1887.5 

-23.01 

51.50 

90.00 

13  5l  53 

4827.00 

J8.79 

200.44 

230.84 

60 .42 

15  12  20 

4227.0 

15.69 

201 .14 

1 00.00 

2 4 30 

221 7.7l 

-26 . 36 

39.35 

233.52 

104.63 

2 41  20 

1617.7 

-24.09 

31  .28 

100.00 

15  10  55 

4572.03 

1 9.90 

189.10 

230.33 

67,29 

16  27  7 

3972  .0 

16.73 

181.90 

110.00 

3 18  2 

1987.59 

-29.70 

20.70 

232.42 

107.76 

3 51  10 

1307.6 

-26.99 

12.64 

110.00 

16  13  53 

4374.91 

23.14 

172.68 

228.79 

64.11 

17  26  40 

3774.9 

19.47 

165.47 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1569 

TRA  -.2054 

TC3 

.4315 

SAU 

.2162 

SGT 

592.0  SGR 

490.5 

SG3 

154.7 

ST 

179.9 

SR 

329.0 

SS 

217.3 

ROE 

-.3193 

RRA  .2615 

RC3 

.2424 

FAU 

.05517 

RRT 

.3770  RRF 

-.5571 

RTF 

-.5001 

CRT 

.7358 

CRS 

-.7621 

CST 

-.9756 

FOE 

-.3390 

FRA  -.5402 

FC3-1 

.4620 

BSP 

1745 

sea 

774.0  *23 

-.1143 

Rl  3 

-.6758 

LSA 

406.5 

MSA 

149. 0 

SSA 

30.2 

BCE 

.3558 

BRA  .3871 

8C3 

.4950 

FSP 

-412 

SGI 

649.7  SG2 

420.6 

THA 

32.71 

eli 

350.6 

El2 

3 12.0 

AlF 

65.59 

LAUNCH 

CATE 

FEB  24  1969 

Flight  time 

74.00 

ARRIVAL 

CATE 

MAV 

9 1969 

HELIOCENTRIC  conic 

RL  140.06  LAL  -.00  LOL  155.21  VL  27.015  GAL 

RP  108.53  LAP  .54  LOP  247.21  VP  37.772  GAP 

RC  59.985  GL  2.64  GP  20.40  7Al  151.80  7AP 

planetocentric  CONIC 


0 1 STANCE  204.251 

-9.48  A7L  89.46  MCA  92.00  SMA  130.24  ECC  .21288  INC  .5426  Vl  30.092 

-7.72  A7P  90.02  TAl  221.18  TAP  313.18  RCA  102.52  APO  157.97  V2  34.9J7 

31.79  ETS  325.92  7A£  146.33  ETE  28.1 1 7AC  125.27  ETC  147.13  CLP  -24.87 


C3  31 .077 

VHL 

5.646 

CLA  3.73 

RAL  J .98 

RAD  6568.3  VEL  12.379 

PTH  2.23  VHP  6. 

.218 

CPA  32.75 

RAP 

32.18 

ECC 

1 .5246 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH  INJ  TIME 

PC  CST  TIM 

INj 

l 2 LAT 

INJ 

2 LONG 

90.00 

0 

47  21 

2444 .91 

-24.41 

56.62 

232.40 

104.02  1 28 

6 

1044 .9 

22.14 

48.60 

90.00 

13 

40  5l 

4057.24 

19.54 

210.35 

230.11 

69.08  15  I 

49 

4257.2 

16.52 

202.97 

100.00 

2 

10  27 

2176.91 

-25.63 

36.54 

232.03 

105.94  2 46 

43 

1576.9 

23.20 

28.59 

100.00 

15 

0 27 

4600.40 

20.71 

190.97 

229.62 

67.95  16  17 

0 

4000.5 

17.54 

103.62 

1 10.00 

3 

22  42 

1950.78 

-28.91 

18.21 

230.86 

109.09  3 55 

12 

1350.8 

■26.03 

10.21 

110.00 

16 

4 42 

4399.37 

23.86 

174.22 

228.13 

64.77  17  18 

J 

3799.4 

20.27 

166 .93 

DIFFERENTIAL  CORRECTIONS 

MJO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1467 

TRA 

-.2816 

TC3  .4368 

BAU  .2222 

SGT 

589.4  SGR 

524.6  SG3  173.6 

ST  172.5 

SR 

316.5 

SS 

252.0 

RCE  -.3005 

RRA 

.2759 

RC3  .2848 

FAU  .06065 

RRT 

.3998  RRF  - 

.6116  RTF  -.5693 

CRT  .7015 

CRS 

-.7644 

CST 

-.9734 

FOE  -.4197 

FRA 

-.6176 

FC3-1 .6472 

BSP  1796 

SOB 

789.1  R23  - 

.1298  Rl 3 -.6948 

LSA  4J0.2 

MSA 

155.7 

SSA 

30.5 

BOE  .3344 

BRA 

.3943 

0C3  .5214 

FSP  -471 

SGI 

663.4  SG2 

427.2  THA  36.86 

ELI  34 2.\ 

El2 

113.8 

AlF 

66.30 

LAUNCH  DATE  FEB  24  1969 


Flight  time  76.00 


ARRIVAL  CATE  MAV  11  1969 


HELIOCENTRIC  CONIC 

Rl  148.06  LAL  -.00  LOL  155.21  VL  27.913  GAL 

RP  108.57  LAP  .36  LOP  250.39  VP  37.032  GAP 

RC  61.901  GL  1.76  GP  21.92  7Al  152.73  7AP 

planetocentric  conic 


DISTANCE  210.945 

-9.42  A7L  09.64  HCA  95.1 8 SMA  130.94  ECC  .20841  INC  .3567  Vl  30.092 

-6.96  A7P  90.03  TAl  222.33  TAP  3l7.5i  RCA  103.65  APO  158.23  V2  34.906 

35.28  ETS  328.31  7AE  146.31  ETE  31.63  7 AC  124.19  ETC  146.57  CLP  -28.36 


C3  31 .205 

VHL 

5.586 

OLA  2.58 

RAL  1.53 

RAD  6560.2  VEL  12.352 

PTH  2.23 

VHP  5. 

.867 

DPA  33.96 

RAP 

31  .17 

ECC 

1.5136 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

0 

54  10 

2403.79 

-23.66 

53.04 

231 .35 

106.02 

1 34 

14 

1003.8 

•21  .24 

46.00 

90.00 

13 

30  31 

4007.65 

20.26 

212.28 

229.58 

69.79 

14  51 

59 

4287,7 

17.33 

204 .84 

100.00 

2 

16  43 

2137.54 

-24.87 

33.86 

230.76 

107.15 

2 52 

20 

1537.5 

22.28 

26.02 

100.00 

14 

50  39 

4629.14 

21.43 

192.00 

229.11 

66.65 

16  7 

40 

4029.1 

38.34 

185.37 

no. 00 

3 

27  43 

1915.29 

-28.09 

15.77 

229.54 

110.33 

3 59 

38 

1315.3 

-25.07 

7.90 

110.00 

15 

56  0 

4424.15 

24.57 

175.79 

227.66 

65.45 

17  9 

52 

3824.2 

21  .05 

168 .42 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMTNA  TION  ACCURACY 

TCE  -.1366 

TRA 

-.2007 

TC3  .4356 

BAU  .2287 

SGT 

562.7  SGR 

556.6  SG3 

194.4 

ST  165.3 

SR 

299.9 

55 

289.6 

ROE  -.2708 

RRA 

.2921 

RC3  .3326 

FAU  .06665 

RRT 

.4146  RRF  - 

.6654  RTF  - 

.5526 

CRT  .6545 

CRS 

-.7593 

CST 

-.9675 

FCE  -.5123 

FRA 

-.7005 

FC3-1 .8491 

"BSP  1879 

see 

005.0  R23  - 

.1404  Rl 3 - 

.7100 

LSA  417.2 

MSA 

161  .9 

SSA 

30 .6 

SCE  .3104 

BRA 

.4051 

BC3  .5481 

FSP  -539 

SGI 

670.2  SG2 

435.2  THA 

41  .04 

ELI  322.1 

El2 

116.4 

ALF 

66.99 

1902 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  f VOL  4 1968-69- 


UNCH 

CATE  FEB  24  ; 

1969 

HELIOCENTRIC  CONIC 

RL 

148.06  LAl 

-.00 

La 

355.21 

VL 

27.996 

GAL 

RP 

108.60  LAP 

.17 

LOP 

253.57 

VP 

37.883 

GAP 

RC 

64.032  Gl 

.85 

GP 

23.48 

7AL 

153.51 

ZAP 

flight  time  7 a. do 


arrival  CATE  mat  13  1969 


planetocentric  conic 
C3  30.629  VHL  5.534  CLA 


1 .45  RAL 


CISTANCE  217.609 

-9.37  A?L  89.83  HCA  98.36  SMA  131.54  ECt  .20456  INC  .1690  VI  30.092 

-6.23  AZP  90.02  TAl  223.35  TAP  321.70  RCA  104.63  APO  158.45  V2  3A. 894 

38.97  ETS  330.52  7AE  146.35  ETE  35.62  ZAC  122.88  ETC  146.13  ClP  -32.05 

1.22  RAD  6568.2  VEL  12.329  PTH  2.22  VHP  5.H9  DPA  35.18  RAP  29.87  ECC  1.5041 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 1 19 

2363.93 

-22.89 

51  .17 

230.11 

107.14 

1 

40  43 

1763.9 

-20.33 

43.43 

90.00 

13  20  50 

4918.16 

20.97 

214.24 

229.24 

70.52 

14 

42  48 

4318.2 

18. 12 

206 . 7 2 

100.00 

2 21  20 

2099.38 

-24.07 

31  .30 

229.70 

108.28 

2 

58  20 

1499.4 

-21 .35 

23.56 

100.00 

14  41  30 

4657.94 

22.14 

194.65 

228.78 

69.38 

15 

59  8 

4057.9 

19.13 

187.14 

110.00 

3 33  8 

1880.93 

-27.26 

13.44 

228.43 

111  .47 

4 

4 29 

1280.9 

-24.10 

5.70 

110.00 

15  48  12 

4449.15 

25.27 

177.40 

227.38 

66.18 

17 

2 21 

3849.2 

21  .83 

169.94 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY  , 

TDE 

-.1303  TRA 

-.2859 

TC3 

.4234 

BAU 

.2344 

SGT 

570.5 

SGR  594.8  SG3  216.3 

ST 

162.1 

SR 

280.4 

SS 

328.3 

RDE 

-.2542  RRA 

.3093 

RC3 

.3853 

FAU  .07293 

RRT 

.4142 

RRF  -.7156  RTF  -.5202 

CRT 

.5969 

CRS 

-.7455 

CST 

-.9593 

FOE 

-.6146  FRA 

-.7838 

FC3-2.0613 

BSP 

1929 

SOB 

824.1 

R23  -.1468  R13  -.7423 

LSA 

428.8 

MSA 

166.9 

SSA 

30.5 

BOE 

.2856  BRA 

.4212 

BC3 

.5725 

FSP 

-608 

SGI 

693.4 

SG2  445.4  THA  47.87 

Eli 

300.2 

El2 

121  .5 

ALF 

66.99 

LAUNCH  DATE  FEB  24  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  80.00 
DISTANCE  224.242 


ARRIVAL  CATE  MAY  15  1969 


RL  148.06 

LAL 

-.00 

La  155.21 

VL  28.066 

GAL  -9.32 

A7L  90.02 

HCA  101.53 

SMA  132.06 

ECC  .20125 

INC 

.0210 

VI 

30.092 

RP  108.64 

LAP 

-.02 

LOP  256.74 

VP  37.925 

GAP  -5.55 

A7P  90.00 

TAL  224.23 

TAP  325.76 

RCA  105.48 

APO 

158.64 

V2 

34.883 

RC  66.131 

GL 

-.11 

GP  25.15 

ZAL  154.15 

ZAP  42.89 

ETS  332.64 

7AE  146.41 

ETE  40.14 

ZAC  121.35 

ETC 

145.85 

CLP 

-35.96 

PLANETOCENTRIC  CONIC 

C3  30.130 

VHL 

5.489 

DLA  .33 

RAL  1 .02  RAD  6568.2 

VEL  12.309 

PTH  2.22 

VHP  5.266 

CPA  36 . 4 1 

RAP 

28.25 

ECC 

1.4959 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

t 2 LAT 

INJ 

2 LONG 

90.00 

1 

6 51 

2325.05 

'22.09 

48.60 

229.27 

108.18 

1 47  36 

1725.1 

19.40 

40.96 

90.00 

13 

11  44 

4948.79 

21  .65 

216.23 

229.08 

71 .29 

14  34  13 

4348.8 

18.90 

208.64 

100.00 

2 

30  21 

2062.18 

-23.26 

28.84 

228.84 

109.33 

3 4 43 

1462.2 

-20.41 

21  .20 

100.00 

14 

32  56 

4686.90 

22.82 

196.53 

228.64 

70.15 

15  51  3 

4086.9 

19.91 

188.94 

110.00 

3 

38  57 

1847.47 

-26.41 

11.22 

227.52 

112.54 

4 9 44 

1247.5 

•23.12 

3.60 

110.00 

15 

40  49 

4474.37 

25.95 

179.04 

227.28 

66.93 

16  55  24 

3874  .4 

22.60 

171  .49 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1269 

TRA 

-.2962 

TC3  .4008 

BAU  .2408 

SGT 

553.8  SGR  640.0  SG3  239.4 

ST  162.2 

SR 

257.7 

SS 

368.6 

ROE  -.2260 

RRA 

.3275 

RC3  .4435 

FAU  .07944 

RRT 

.3943  RRF  - 

.7615  RTF  - 

.4707 

CRT  .5246 

CRS 

-.7200 

CST 

-.9494 

FDE  -.7279 

FRA 

-.8666 

FC3-2.2826 

BSP  1993 

SG0 

846.3  R23  ' 

.1421  R13  - 

.7707 

LSA  445.8 

MSA 

170.2 

SSA 

30.2 

BOE  .2592 

BRA 

.4416 

0C3  .5978 

FSP  -682 

SGI 

712.1  SG2  457.4  THA  55.10 

ELI  275.8 

El2 

129.0 

AlF 

66.21 

LAUNCH  DATE  FEB  24  1969 


HELIOCENTRIC  CONIC 
RL  148 .06  LAL 

RP  108.67  LAP 

RC  68.274  Gt.  -1  .10  GP 

planetocentric  CONIC 
C3  29.693  VHL  5.449  DLA 


.00  La  155.21 
.21  LOP  259.92 
26.93 


VL  28.125  GAL 
VP  37.959  GAP 
7AL  154.64  7AP 


FLIGHT  TIME  82.00 
DISTANCE  230.842 

-9.26  A7L  90.22  HCA  104.70  SMA  132.49  ECC 
-4.89  A7P  89.95  TAL  224.96  TAP  329.66  RCA 
47.00  ETS  334.73  7AE  146.41  ETE  45.20  7AC 


-.79  RAL 


.95  RAO  6568.2  VEL  12.291  PTH  2.21  VHP  5.016 


ARRIVAL  CATE  MAT  j7  19 69 


.39840  INC  .2156  VI  30.092 

106.21  APO  158.78  V2  34 .873 

119.59  ETC  145.76  ClP  -40. 10 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

1 INJ  TIME 

90.00 

1 

16  49 

2286.88 

-21 .25 

46.11 

228.62 

109.16 

1 54 

55 

90.00 

13 

3 11 

4979.64 

22.31 

218.25 

229.08 

72.10 

14  26 

11 

100.00 

2 

37  47 

2025.67 

-22.42 

26.46 

228.1 7 

110.31 

3 11 

33 

100.00 

14 

24  54 

4716.08 

23.48 

198.45 

228.66 

70.95 

15  43 

30 

110.00 

3 

45  12 

1814.67 

-25.53 

9:07 

226.80 

113.54 

4 15 

26 

110.00 

15 

33  59 

4499.84 

26.62 

180.72 

227.35 

67.72 

16  48 

59 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

TOE  -.1260 

TRA 

-.3111 

TC3  .3682 

BAU  .2490 

SGT 

534.4  SGR 

693.2  SG3 

263.4 

ROE  -.1935 

RRA 

.3468 

RC3  .5077 

FAU  .08615 

RRT 

.3500  RRF 

-.8024  RTF  - 

.4010 

FOE  -.8537 

FRA 

-.9480 

FC3-2.51 18 

BSP  2101 

SGB 

875.3  R23 

-.1207  R13  - 

-.8036 

BOE  .2309 

BRA 

.4659 

BC3  .6272 

FSP  -765 

SGI 

738.5  SG2 

4 70  . 0 THA 

63.47 

DPA  37.63  RAP 
PC  CST  TIM  INJ 

1 686 . 9 

4379.6 

1425.7 

4116.1 

1214.7 

3899.8 
ORBIT  OETERMINA 
ST  165.3  SR 
CRT  .4288  CRS 
LSA  469.1  M5A 
ELI  248.0  El2 


26.31  ECC  1 .4887 
2 LAT  INJ  2 LONG 
38.57 


18.45 

19.65 

19.45 

20.66 
22.13 
23.36 


210.58 
18.92 
3 90 .78 
1 .57 
173.08 


TION  ACCURACY 
23 1 .6  SS  4] 1 .6 
-.6753  CST  -.9381 
171  .5  SSA  29.9 
139.5  AlF  64.35 


LAUNCH  DATE  FEB  24  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  84.00 
DISTANCE  237.4J0 


ARRIVAL  CATE  MAY  19  1969 


RL  148.06 

LAL  -.00 

La  155.21 

VL  28.173 

GAL  -9.21 

AZL  90.42 

HCA  107.87 

SMA  132 

.85 

ECC  .19593 

INC 

.4157 

VJ 

30.092 

RP  108.70 

LAP  -.40 

LOP  263.09 

VP  37.985 

GAP  -4.27 

AZP  89.87 

TAL  225.55 

TAP  333 

.43 

RCA  106.82 

APO 

158.08 

V2 

34  .062 

RC  70.456 

GL  -2.14 

GP  28.79 

ZAL  154.98 

ZAP  51 .29 

ETS  336.87 

ZAE  146.30 

ETE  50 

i.80 

ZAC  117.61 

ETC 

345.05 

CLP 

-44 .40 

PLANETOCENTRIC  CONIC/ 

C3  29.306 

VHL  5.413 

DLA  -1.90 

RAL  .99 

RAO  6568.2 

VEL  12.275 

Pi H 2.21 

VHP  4. 

800 

DPA  38.83 

RAP 

24.04 

ECC 

1 .4023 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

1 25  14 

2249.09 

-20.39 

43.68 

228.14 

110.08 

2 2 

43 

1649.1 

-17.47 

36.22 

90.00 

12  55  7 

5010.85 

22.95 

220.32 

229.26 

72.94 

14  10 

38 

4410.0 

20.40 

212.57 

100.00 

2 45  42 

1989. 55 

-21 .54 

24.13 

227.67 

111.24 

3 18 

51 

1389.5 

-10.47 

16.69 

100.00 

14  17  20 

4745.62 

24.12 

200.40 

228.85 

71.79 

15  36 

26 

4145.6 

21  .41 

192.66 

1 10.00 

3 51  55 

1782.27 

-24.63 

6.98 

226.26 

114.40 

4 21 

37 

3102.3 

■21 .12 

359.59 

11 0.00 

15  27  37 

4525.67 

27.28 

182.44 

227.59 

68.55 

16  43 

2 

3925.7 

24.12 

174.70 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1313 

TRA  -.3333 

TC3  .3212 

BAU  .2585 

SGT 

514.7  SGR 

753.0  SG3  ; 

286.9 

ST  175.0 

SR 

203.8 

SS 

454.3 

ROE  -.1573 

RRA  .3657 

RC3  .5763 

FAU  .09260 

RRT 

.2670  RRF  - 

.8370  RTF  - 

.2951 

CRT  .3090 

CRS 

-.6013 

CST 

-.9290 

FDE  -.9851 

FRA- 1 .0192 

FC3-2.7356 

BSP  2209 

SGB 

912.1  R23  ' 

.0857  R13  - 

.8359 

LSA  498.5 

MSA 

170.7 

SSA 

29.5 

0DE  .2049 

BRA  .4948 

BC3  .6598 

FSP  -842 

SGI 

774.0  SG2 

402.6  THA 

72.80 

ELI  220.0 

EL2 

154  .3 

ALF 

58. 16 

1903 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4,  1968-69* 


AUNCH  CATE  FEB  24  1969 

FUCHT  TIME 

86.00 

arrival 

CATE 

ha  y 

21  1969 

HELIOCENTRIC  CONIC 

DISTANCE  243. 

945 

RL  148.06 

LAL  -.00 

LOL  155.21 

VL  28.210 

CAL  -9.15 

A7L  90.62 

HCA  111.04 

SMA  133.13 

ECC  .19379 

INC 

.6233 

vi 

30.092 

RP  108.73 

LAP  -.58 

LOP  266.26 

VP  38.004 

GAP  -3.67 

ATP  89.78 

TAL  226.00 

TAP  337.05 

RCA  107.33 

APO 

158.93 

V2 

34  .853 

RC  72.672 

CL  -3.23 

OP  30.74 

TAL  155.16 

TAP  55.74 

ETS  339.11 

TAE  145.99 

ETE  56.88 

TAC  115.44 

ETC 

146.16 

ClP 

-49.09 

PLANETOCENTRIC  conic 

C3  28.959 

VHL  5.381 

CLA  -3.02 

RAL  1.15 

RAD  6568.2 

VEL  12.2 61 

PTH  2.21 

VHP  4, 

.619 

OPA  39.98 

RAP 

21  .44 

ECC 

1 .4766 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lONC 

rNJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONC 

90.00 

1 34  13 

2211  .35 

-19.49 

41.28 

227.83 

110.96 

2 11 

4 

161 1 .3 

16.47 

33.91 

90.00 

12  47  26 

5042.63 

23.57 

222.44 

229.59 

73.83 

14  U 

29 

4442.6 

21.13 

214 .62 

100.00 

2 54  9 

1953.50 

-20.64 

21.83 

227.35 

112.12 

3 26 

42 

1353.5 

17.46 

14.48 

100.00 

14  10  1] 

4775.72 

24.75 

202.42 

229.20 

72.68 

15  29 

47 

4175.7 

22.14 

194.59 

1 10.00 

3 59  10 

1749.98 

-23.71 

4.93 

225.89 

115.38 

4 28 

19 

1150.0 

•20.09 

357.65 

11 0.00 

15  21  40 

4552-00 

27.92 

184.22 

227.98 

69.43 

16  37 

32 

3952.0 

24.86 

176.38 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1425 

TRA  -.3618 

TC3  .2607 

BAU  .2707 

SCT 

500.5  SCR 

818.9  SC3 

309.3 

ST  191.0 

SR 

175.9 

SS 

497.4 

ROE  -.1168 

RRA  .3837 

RC3  .6489 

FAU  .09861 

ffff* 

.1390  RRF  - 

.8657  RTF  - 

.1482 

CRT  .1438 

CRS 

-.4747 

CST 

-.9251 

FOE-1.1215 

FRA-1 .0782 

FC3-2.9479 

BSP  2354 

see 

959.8  R23  - 

.0408  RJ3  - 

.8652 

LSA  534.6 

MSA 

168.1 

SSA 

29.0 

80E  .1842 

BRA  .5274 

0C3  .6993 

FSP  -916 

SCI  i 

823.5  SC2 

492.9  THA  82.41 

ELI  • 198.2 

El2 

167.8 

ALF 

30.14 

LAUNCH  DATE  FE0  24  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  03.00 

DISTANCE  250.446 


ARRIVAL  date  mat  23  1969 


RL  148.06 

LAL  -.00 

LOL  155.21 

VL  28.239 

CAL  -9.09 

A7L  90.84 

HCA  114.21 

SMA 

133.35 

ECC  .19192 

INC  .8397 

VI 

30.092 

RP  108.76 

LAP  -.77 

LOP  269.42 

VP  38.017 

CAP  -3.10 

ATP  89.66 

TAl  226.32 

TAP 

340.53 

RCA  107.76 

APO  158.94 

V2 

34  .044 

RC  74.919  CL  -4.38 

PLANETOCENTRIC  CCNIC 

CP  32.73 

TAl  155.19 

TAP  60.32 

ETS  341 .49 

TAE  145.43 

ETE 

63.32 

TAC  113.11 

ETC  146.69 

CLP 

’ -53.94 

C3  28.648 

VHL  5.352 

OLA  -4.15 

RAl  1 .43 

RAO  6568.2 

VEL  12.248 

PTH  2.20 

VHP 

4.472 

DPA  41.05 

RAP  18.55 

ECC 

1 .471  5 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 43  49 

2173.29 

-18.55 

38.88 

227.68 

111.79 

2 20  2 

1573.3 

-15.43 

31  .60 

90.00 

12  40  4 

5075.29 

24.17 

224.64 

230.08 

74.78 

14 

4 39 

4475,3 

23  .85 

216.74 

100.00 

3 3 12 

1917.17 

-19.69 

19.55 

227.19 

112.96 

3 

35  10 

1317.2 

-16.4 1 

12.29 

100.00 

14  3 21 

*806. 64 

25.36 

204.52 

229.71 

73.62 

15 

23  28 

4206.6 

22.07 

396.60 

110.00 

4 6 59 

1717.50 

-22.74 

2.90 

225.68 

116.23 

4 

35  37 

111  7.5 

-19.03 

355.73 

110.00 

15  16  4 

4579.08 

28.55 

186,07 

228.54 

70.36 

16 

32  23 

3979. J 

25.61 

1 78 . 1 3 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1596 

TRA  -.3954 

TC3 

.1872 

BAU 

• 2869 

SCT  499.4  SCR  891.0  SG3  330.3 

ST 

213.2 

SR 

151  .6 

SS 

542. 1 

ROE  -.07J J 

RRA  .4007  RC3 

.7255 

FAU 

.10405 

RRT 

.0311  RRF  - 

.8896  RTF 

.0359 

CRT 

-.1012 

CRS 

-.2534 

CST 

-.924  3 

FOE-1 .2629 

FRA-1. 1240 

FC3- 

3.1444 

BSP 

2569 

SCO  1021. 4 R23 

.0045  R13  - 

.8896 

LSA 

570.5 

MSA 

164.J 

SSA 

20.4 

BOE  . 1 748 

BRA  .5629  BC3 

.7492 

FSP 

-993 

SCI  891.2  SG2  - 

499.1  THA  91.46 

ELI 

214.3 

EL  2 

150.1 

ALF 

1 7 J .88 

LAUNCH  DATE  FEB  24  1969 

flight  time 

90.00 

ARRIVAL 

, DATE 

HA  Y 

25  1969 

HELIOCENTRIC  CONIC 

DISTANCE  256. 

914 

RL  140.06 

LAL  -.00 

LOL 

155.21 

VL 

28.259 

CAL 

-9.02 

ATL  91 .07 

HCA  117.37 

SMA  133.50 

ECC 

. 1 9026 

INC 

1 .0670 

vi 

30.092 

RP  108.7a 

LAP  -.95 

LOP 

272.59 

VP 

38.024 

CAP 

-2.56 

ATP  89.51 

TAL  226.50 

TAP  343.87 

RCA 

100.10 

APO 

358.93 

V2 

34  .035 

RC  77.194 

GL  -5.60 

CP 

34.75 

TAL 

155.06 

TAP 

64.96 

ETS  344.04 

7AE  144.56 

ETE  69.99 

TAC 

110.66 

ETC 

147.4 2 

CLP 

-58.99 

PLANETOCENTRIC  CONIC 

C3  28.368 

VHL  5 . 326 

OLA 

-5.31 

RAL 

1 .83 

RAO 

6568.1 

VEL  12.237 

PTH  2.20 

VHP  4 . 360 

OPA 

42.04 

RAP 

15,40 

ECC 

3 .4669 

LNCH  ATMTH 

LNCH  TIME 

L- 

I TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

1 54  9 

2134.50 

- 

17.55 

36.47 

227.70 

112.59 

2 29  43 

1534.5 

- 

34.34 

29.27 

90.00 

12  32  54 

5109.10 

24.75 

226.95 

230.74 

75.79 

13  58  3 

4509. 2 

22. 56 

218.97 

100.00 

3 12  59 

1330.16 

- 

18.69 

17. 26 

227.19 

113.76 

3 44  19 

1280.2 

- 

35.32 

30.09 

100.00 

13  56  45 

4838.73 

25  .'96 

206.71 

230.38 

74.63 

15  17  24 

4238,7 

23.59 

1 98 . 7 1 

1 10.00 

4 15  29 

1684.51 

- 

21  .74 

.87 

225.64 

117.05 

4 43  33 

1084.5 

- 

37.94 

353.80 

110.00 

15  10  44 

4607.17 

29.18 

188.02 

229.27 

7l  .35 

16  27  31 

4007 

26.36 

1 79.98 

DIFFERENTIAL  CORRECTIONS 
TOE  * .1559  TRA  -.4355  TC3  .09?8 
ROE  -.0223  RRA  .4139  RC3  .3019 
F OE-1.3974  FRA-1. 1455  FC3-3.3044 
BDE  .1873  BRA  .6008  8C3  .8078 

LAUNCH  OATE  FEB  24  1969 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .3064  SCT  521.8  SCR  964.4  SC3  347.6 

FAU  .10326  RRT 

BSP  2612  SC6 

FSP  -1053  SCI 


-.2316  RRF  -.9084  RTF  .2459 
1096.5  R23  .0438  R13  -.9080 

974.8  SC2  502.2  THA  99.76 


ORBIT  DETERM1NA 
ST  244,8  SR 
-.4142  CRS 
628.4  MSA 
253.6  El2 


CRT 

LSA 

ELI 


TION  ACCURACY 

138.7  SS  584.6 
.0767  CST  -.9284 
159.1  5SA  27.8 

121 .8  ALF  162.68 


flight  time  92.00 


ARRIVAL  CATE  MAT  2 7 1969 


HELIOCENTRIC  CONIC 

RL  148.06  UAL  -.00  lOl  155.21  VL  28.272  CAL 
RP  108.81  LAP  -1.13  LOP  275.76  VP  38.027  CAP 
RC  79.493  CL  -6.90  CP  36.77  7AL  154.76  2AP 
PLANETOCENTRIC  CONIC 


DISTANCE  263.348 

-8.95  ATL  91.31  HCA  120.54  SMA  133.60  ECC  .18883  INC  1.3076  vj  30.092 

-2.04  ATP  89.34  TAL  226.55  TAP  347.09  RCA  108.37  APO  158.83  V2  34.827 

69.61  ETS  346.79  7AE  143.36  ETE  76.70  TAC  108.13  ETC  148.34  ClP  -64.22 


C3  23.120 

VHL  5.303 

OLA  -6.51 

RAL  2.35 

RAD  6568.1 

VEL  12.227 

PTH  2.20 

VHP  4.282 

DPA  42.93 

RAP  12.05 

ECC  1 .4628 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 5 20 

2094.54 

-16.49 

34.02 

227.89 

113.35 

2 40  14 

1494.5 

-13.19 

26.90 

90.00 

12  25  50 

5144.77 

25.33 

229.40 

231.56 

76.89 

13  51  35 

45/4.0 

23.27 

221 .34 

100.00 

3 23  35 

1842.12 

-17.63 

14.93 

227.36 

114.54 

3 54  17 

1242.1 

-14.17 

7.05 

100.00 

13  50  16 

4072.42 

26.54 

209.04 

231.23 

75.72 

15  11  29 

4272.4 

24.32 

200.95 

110.00 

4 24  44 

1650.65 

-20.67 

358.81 

225.77 

117.85 

4 52  15 

1050.6 

-16.79 

351  .85 

110.00 

15  5 36 

4636.66 

29.81 

190.09 

230.18 

72.43 

16  22  53 

4036.7 

27.11 

191 .93 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2207  TRA  -.4795  TC3  -.0043  BAU  .3301 

ROE  .0313  RRA  .4237  RC3  .8782  FAU  .11134 

FOE-1.5282  FRA-1 , 1 468  FC3-3.4279  BSP  3128 

BDE  .2229  BRA  .6399  BC3  .8782  FSP  -1J08 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  573.4  SCR  1039.6  SC3  361.4 
RRT  -.4237  RRF  -.9236  RTF  .4422 
SCe  1187.3  R23  .0744  R13  -.9223 

SCI  1076.0  SC2  501.8  THA  106.95 


ORBIT  DETERMINATION  ACCURACY 
ST  285.2  SR  145.0  SS  627,7 

CRT  -.7162  CRS  .4499  CST  -.9347 

LSA  687.0  MSA  153.5  5SA  27. J 

ELI  305.8  EL2  94.J  AlF  157. 7j 


1904 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69* 


LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  94.00  ARRIVAL  DATE  MAT  29  1969 


HELIOCENTRIC  CONIC  0ISTANCE  269.750 


RL  1 48  .06 

LAL  -.00 

La  155.21 

VL  28.278 

GAL 

-8.88  AZL  91.56 

HCA  123.70 

SNA 

133.64 

ECC  .16754 

INC  1 .5643 

V] 

30.092 

RP  108.83 

LAP  -1.30 

LOP  278.92 

VP  3^.024 

GAP 

-1,55  A7P  89.13 

TAL  226.48 

TAP 

350-18 

RCA  106.58 

APO  158. 7J 

V2 

34 .820 

RC  81.813 

GL  -8.30  G0  38.76 

ZAL  154.29 

ZAP 

74.22  ETS  349.75 

7A£  141.83 

ETE 

83.26 

ZAC  105.57 

ETC  149.44 

CLP 

-69.59 

PLANETOCENTRIC  CONIC 

C3  27.907 

VHL  5.283 

ola  -7.76 

RAL  2.99 

RAO  6568. 

1 VEL  12.218 

PTH  2.20 

VHP 

4.239 

OPA  43. 72 

RAP  8.58 

ECC 

I .4593 

LNCH  A/M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

■ INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 17  32 

2052.88 

-15.34 

31 

.50 

228.25 

114.09 

2 

51  45 

1452.9 

-1J .96 

24.4  5 

90.00 

12  18  44 

5182.63 

25.88 

232.04 

232.57 

78.10 

13 

45  6 

4582.6 

.23.99 

223.88 

100.00 

3 35  9 

1802.51 

-16.49 

12 

.54 

227.70 

115.29 

4 

5 11 

1202.5 

-12.95 

5.54 

100.00 

13  43  48 

4908.23 

27.12 

211 

.55 

232.27 

76.92 

15 

5 37 

4308.2 

25.05 

203.36 

110.00 

4 34  52 

1615.54 

-19.54 

356 

.72 

226.07 

118.62 

5 

1 47 

1015.5 

-T5.57 

349.85 

110.00 

15  0 35 

4667.97 

30.43 

192 

.32 

231.27 

73.61 

16 

18  23 

4068.0 

27.88 

184  .05 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2667 

TRA  -.5279 

TC3  -.1207 

BAU  .3570 

SOT 

, 658.6  SCR  1110.5  SC3  ! 

369.7 

ST  337.2 

SR  171.6 

SS 

667.4 

ROE  .0872 

RRA  .4270 

RC3  .9492 

FAU  .11267 

RRT 

-.5815  RRF  - 

.9353  RTF 

.6009 

CRT  -.8938 

CRS  .7135 

CST 

-.9428 

FOE-1 .6424 

FRA-1 .1185 

FC3-3.4954 

BSP  3471 

see 

1291.1  R23 

. 0982  R13  - 

.9328 

LSA  752.4 

MSA  147.7 

SSA 

26.2 

BOE  .2806 

BRA  .6790 

BC3  .9568 

FSP  -1140 

SCI 

1190.4  SC2 

499.9  THA  113.39 

ELI  372.0 

EL2  69.8 

ALF 

154.56 

LAUNCH  DATE  FEB  24  1969 

FLIGHT  TIME 

96.00 

ARRIVAL  CATE 

MAT 

31  1969 

HELIOCENTRIC  CONIC 

■DISTANCE  276,119 

RL  148.06 

LAL  -.00 

La  155.21 

VL  28.277 

GAL 

-8.79  A7L  91.84 

HCA  126.86 

SNA 

) 33 .64 

ECC  .18638 

INC  J .8405 

VI 

30.092 

RP  108.85 

LAP  -1.47 

LOP  282.08 

VP  38.018 

GAP 

-1.07A7P  88.90 

TAL  226.30 

TAP 

353.15 

RCA  108.73 

APO  158.55 

V2 

34.813 

RC  84.1 53 

GL  -9.81 

GP  40.72 

ZAL  153.64 

7AP 

78.72  ETS  352.92 

7AE  139.99 

ETE 

89.54 

ZAC  103.04 

ETC  150.66 

CLP 

-75.04 

planetocentric  conic 

C3  27.734 

VHL  5.266 

DLA  -9.07 

RAL  3.75 

RAO  6568. 

1 VEL  12.211 

PTH  2.19 

VHP 

4.230 

DPA  44.43 

RAP  5.06 

ECC 

1 .4564 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

, INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 30  58 

2008.93 

-14.11 

28.86 

228-80 

114.81 

3 

4 27 

1408.9 

-10.64 

21  .90 

90.00 

12  11  26 

5223.48 

26.43 

234 

.90 

233-78 

79.44 

13 

38  30 

4623.5 

24.70 

226.66 

100.00 

3 47  53 

1760.81 

-15.26 

10.05 

228.23 

116.02 

4 

17  13 

1160.8 

-1J  .64 

3.13 

100.00 

13  37  13 

4946.84 

27.68 

214 

.28 

233.51 

78.25 

14 

59  39 

4346 .8 

25.78 

205.99 

110.00 

4 46  2 

1578.72 

-18.33 

354 

.55 

226. 5S 

119.37 

5 

12  20 

978.7 

-14.28 

347.78 

110.00 

14  55  33 

4701 .69 

31  .05 

194 

.75 

232.58 

74.93 

16 

13  55 

4101 .7 

28.67 

186.35 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR8IT  OETERHINA TION  ACCURACY 

TOE  - .3233  TRA  -.5774  TC3  -.2468  BAU  .3673  SCT  772.0  SCR  1177.6  SC3  373.3  ST  400.2  SR  215.1  SS  706.6 

ROE  .1469  RRA  .4245  RC3  1.0150  FAU  .11250  RRT  -,694 6 RRF  -.9448  RTF  .7128  CRT  -.9670  CRS  .6570  CST  -.9507 

FOE-1.7445  FRA- 1 .0678  FC3-3.5H6  BSP  3877  SOB  1408.2  R23  .1160  R13  -.9409  ISA  827.7  MSA  142.3  SSA  25.1 

BOE  .3351  BRA  .7166  BC3  1 .0446  FSP  -1162  SCI  1317.9  SC2  <96.2  THA  118.97  ELI  451.8  El2  48.6  AlF  152.19 


LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  98.00  ARRIVAL  CATE  JUN  2 1969 

HELIOCENTRIC  CONIC  0 1 STANCE  282.458 

RL  148.06  LAL  -.00  La  155.21  VL  28.271  GAL  -8.70  A7L  92.14  HCA  130.01  SHA  133.59  ECC  . 3 8534  INC  2-1404  VI  30.092 

RP  108.87  LAP  -1.64  LOP  285.25  VP  38.007  GAP  -.62  A7P  88.62  TAL  226.01  TAP  356.02  RCA  108.63  APO  158.35  V2  34  .807 

RC  86.508  GL  -11.46  GP  42.63  ZAL  152.80  ZAP  83.03  ETS  356.29  ZAE  137.67  ETE  95.42  7AC  100.57  ETC  151.98  CLP  -80. 51 

planetocentric  CONIC 

C3  27.612  VHL  5.255  DlA  -10.48  RAL  4.66  RAO  6568.1  VEL  12.206  PTH  2. 19  VHP  4.256  OPA  45.07  RAP-  1.55  ECC  1.4544 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 45  52  1961.98  -12.75  26.09  229.56  115.50  31834  1362.0  -9.21  19.19 

90.00  12  3 46  5268.24  26.95  238.08  235.22  80.95  13  31  34  4668.2  25.42  229.74 

100.00  420  1716.37  -13.92  7.44  228.97  116.72  4 30  36  1116.4  -10.22  .60 

100.00  13  30  19  4989.08  28.23  217.30  234.97  79.75  14  53  28  4389.1  26.53  208.91 

1 10.00  4 58  25  1539.70  -17.01  352.30  227.23  120-11  5 24  5 939.7  -12.88  345.62 

110.00  14  50  24  4738.51  31.67  197.44  234.14  76.41  16  922  4138.5  29.48  188.91 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.3929  TRA  -.6271  TC3  -.3820  BAU  .4194  SCT  910.0  SCR  1235.3  SG3  370.6  ST  476.6  SR  267.2  SS  742.3 

ROE  .2078  RRA  .4135  RC3  1.0699  FAU  .11043  RRT  -.7715  RRF  -.9522  RTF  .7879  CRT  -.9906  CRS  .9262  CST  -.9581 

FDE-1.8238  FRA  -.9893  FC3-3.4623  BSP  4297  SCB  1534.3  R23  .1308  R13  -.9469  LSA  911.2  MSA  137.4  SSA  23.8 

BOE  .4445  BRA  .7511  BC3  1.1361  FSP  -1158  SCI  1453.2  SC2  4 92.2  THA  124.04  ELI  545.5  EL2  31.9  ALF  150.84 

LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  100.00  ARRIVAL  CATE  JUN  4 1969 

HELIOCENTRIC  CONIC  OISTANCE  288.765 

RL  148.06  LAL  -.00  La  155.21  VL  28.259  CAL  -8.60  A7L  92.47  HCA  133.17  SHA  133.50  ECC  .18440  INC  2.4693  VI  30.092 

RP  108.89  LAP  -1.80  LOP  288.41  VP  37.994  CAP  -.19  A 79  88.31  TAL  225.61  TAP  358.78  RCA  108.89  APO  158.12  V2  34.802 

RC  88.877  CL  -13.26  GP  44.50  7AL  151.74  ZAP  87.11  ETS  359.84  7A£  136.53  ETE  100.83  7AC  96.21  ETC  153-34  CLP  -85.95 

planetocentric  conic 

C3  27.557  VHL  5.250  OLA  -II  .99  RAL  5.72  RAO  6568-1  VEL  12-204  PTH  2.19  VHP  4.317  DPA  45.68  RAP  358.1  1 ECC  J .4535 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 2 35  1911.16  -11.24  23.11  230.57  116.16  33426  1311.2  -7.63  16.29 

90.00  11  55  28  5318.07  27.43  241.65  236.92  82.67  1324  6 4718.1  26.13  233.22 

100.00  f 4 1 7 49  1668.42  -12.43  4.65  22 9.95  117.40  4 45  38  1068.4  -8.67  357.89 

100.00  132255  5036.04  28.76  220.69  236.71  81.46  144651  4436.0  27.28  212.20 

110.00  5 12  16  1497.91  -15.57  349.92  228.15  12 0.82  5 37  14  897.9  -11.37  343.33 

110.00  14  44  57  4779.32  32.28  200.46  235.97  78.10  16  4 37  4179.3  30.31  191.80 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORffIT  DETERMINATION  ACCURACY 

TDE  -.4757  TRA  -.6740  TC3  -.5211  BAU  .4535  SCT  1065.1  SCR  1286.0  SG3  363.4  ST  566.3  SR  327.3  SS  777.7 

ROE  .2723  RRA  .3956  RC3J.11 51  FAU  .10695  RRT  -.8226  RRF  -.9583  RTF  .8373  CRT  -.9969  CRS  .9611  CST  -.9646 

FDE-1.8880  FRA  -.8946  FC3-3.3599  BSP  4770  SCB  1669.9  R23  .1426  R13  -.9516  LSA  1007.2  MSA  133.5  SSA  22.3 

BOE  .5481  BRA  .7815  BC3  1^309  FSP  -1146  SCI  1597.1  SC2  487.7  THA  128-51  ELl  653.7  El2  22.4  ALF  150.02 


1905 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69 


LAUNCH  CATC  Fee  24  1969  FLIGHT  TIMC  102.00  ARRIVAL  CATC  JUN  6 1969 

HCLIOCENTRIC  CONIC  DISTANCE  295.042 

Rl  H8.06  LAL  -.00  LOL  155.21  VL  28.243  GAl  -8.50  A7L  92.83  HCA  136.32  SNA  133.38  ECC  .18354  INC  2.8339  Vi  3 0.092 

RP  108.90  LAP  -1.96  LOP  291-57  VP  37.977  GAP  .22  A7P  87.95  TAL  225.12  TAP  1.44  RCA  108.90  APO  157.86  V?  34.797 

RC  91.256  Gl  -15.24  CP  46.36  7Al  150.46  ZAP  90.89  ETS  3,55  7AE  133.01  ETC  105.74  7AC  95.98  ETC  154.72  ClP  -91.29 

planetocentric  CONIC 


C3  27.592 

VHL 

5.253 

CLA  -13.63 

RAL  6.94 

RAD  6568.1 

VEL  12.205 

PTH  2.19 

VHP 

4.414 

DPA  46.31 

RAP  354.77 

ECC  1 .454  J 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90  .00 

3 

21  35 

1855.32 

-9.54 

19.89 

231.67 

116.79 

3 

52  30 

1255.3 

-5.87 

13.13 

90.00 

11 

46  13 

5374.54 

27.85 

245.72 

236.91 

84.66 

13 

15  47 

4774 .5 

26.82 

237.21 

100.00 

4 

35  45 

1615.99 

-10.77 

1 ,64 

231 .22 

1 18 .05 

5 

2 41 

1016.0 

-6.94 

354 .95 

100.00 

13 

14  43 

5089.10 

29.23 

224.56 

238.75 

83.45 

14 

39  32 

4489.1 

28.02 

215.97 

110.00 

5 

27  55 

1452.62 

-13.97 

347.38 

229.35 

121.52 

5 

52  8 

852.6 

-9.70 

340  .88 

110.00 

24 

39  3 

4825.24 

32.88 

203.91 

238.13 

80.06 

15 

59  28 

4225.2 

31  .16 

195.11 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TION  ACCURACY 

TCE  -.5737  TRA  -.716 1 TC3  -.6608  BAU  .4874  SGT  1232.7  SCR  1323.0  SC3  350-2  ST  670.9  SR  390.1  SS  808.9 

ROE  .3375  RRA  .3674  RC3  1.J441  FAU  .10175  RRT  -.8562  RRF  -.9632  RTF  .8697  CRT  -.9972  CRS  .9791  CST  -.9703 

FOE-1.9275  FRA  -.7777  FC3-3.1925  BSP  5228  SOB  1600.2  R23  .1540  R13  '.9548  LSA  1113.2  MSA  130.8  SSA  20.5 

BCE  .6656  BRA  .8048  8C3  1 .3212  FSP  -1106  SCI  1742.4  SC2  483.6  THA  132.64  ELI  775.7  El2  25.4  alf  349.86 

LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  104.00  ARRIVAL  CATE  JUN  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  301.290 


RL  148.06 

LAL 

-.00 

LOL  155.21 

VL  28.222 

GAL  -8.38 

A7L  93.24 

HCA  139.47 

SMA 

133.22 

ECC  .38276 

INC 

3.2431 

VI 

30.092 

RP  108.92 

LAP 

-2.11 

LOP  294.73 

VP  37.958 

GAP  .62 

A7P  87.53 

TAL  224.54 

TAP 

4.01 

RCA  108.88 

APO 

157.57 

V2 

34.793 

RC  93.644 

gl 

-17.45 

GP  48.23 

7AL  148.92 

ZAP  94.33 

ETS  7.41 

7AE  130.35 

ETE 

no. 17 

7AC  93.89 

ETC 

156.07 

CLP 

1 -96.50 

i 

planetocentric  conic 

1 

C3  27.751 

VHL 

5.268 

DLA  -15.44 

RAL  8.34 

RAD  6568.1 

VEL  12,212 

PTH  2.19 

VHP 

4.550 

OPA  47.00 

RAP 

351  .53 

ECC 

1 .4567 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

l TIME 

PO  CST  TIM 

IN, 

1 2 LAT 

INJ 

2 LONG 

- 

90,00 

3 

43  28 

1792.96 

-7.61 

16.33 

233,53 

117.36 

4 

13  21 

1193.0 

-3.89 

9.63 

90.00 

11 

35  33 

5439.75 

28.17 

250.47 

241.25 

87.03 

13 

6 13 

4839.8 

27.4  7 

241  .87 

100.00 

4 

56  21 

1557.79 

-8.89 

358.35 

232.84 

118.66 

5 

22  19 

957.8 

-5.00 

351 .72 

100.00 

13 

5 23 

5150.16 

29.62 

229.05 

241.15 

85.78 

14 

31  13 

4550.2 

28.12 

220.37 

1 10.00 

5 

45  46 

1402.98 

-12.19 

344.64 

230.88 

122.19 

6 

9 9 

803.0 

-7.85 

338.23 

110.00 

14 

32  25 

4877.73 

33.42 

207.91 

240.69 

82.37 

15 

53  43 

4211 J 

32.01 

198.97 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6889  TRA  -.7508  TC3  -.7961  BAU  .5219  SGT  1408.1  SCR  1352.6  SG3  333.7  ST  791.6  SR  458.2  SS  840.2 

RDE  .40  70  RRA  .3321  RC3  1.1598  FAU  .09554  RRT  -.8790  RRF  -.9674  RTF  .8919  CRT  -.9958  CRS  .9889  CST  -.9752 

FOE-1.9528  FRA  -.6539  FC3-2.9804  BSP  5731  SG6  1952.5  R23  .1639  R13  -.9574  LSA  1235.1  MSA  129.4  SSA  38.4 

BOE  .8001  BRA  .8210  0C3  1.4068  FSP  -1062  SGI  1892.6  SG2  479.9  THA  136.31  ELI  913.9  EL2  36.4  alf  149.99 


launch  DATE  FEB  24  1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  10  3 969 

HELIOCENTRIC  CONIC  CISTANCE  307.510 

RL  148.06  LAl  -.00  LOL  155.21  VL  26.198  GAL  -8.26  A7l  93.71  HCA  142.62  SMA  133.04  ECC  .18205  INC  3.7085  vj  30.092 

RP  108.93  LAP  -2.25  LOP  297.89  VP  37.937  GAP  J .00  A7P  87.05  TAL  223.87  TAP  6.49  RCA  108.82  APO  157.26  v2  34.789 

RC  96.038  Gl  -19,91  CP  50.15  7AL  147.09  7AP  f>7.37  ETS  11.43  7AE  127.56  £TE  114.32  7AC  91.9 4 ETC  357.39  ClP-JPI.55 

PLANETOCENTRIC  CONIC 


C3  28.083 

VHL 

5 

.299 

OLA  -17.44 

RAL  9.97 

RAO  6568.1 

VEL  12.225 

PTH  2.20 

VHP 

4, 

.727 

OPA  47.80 

RAP  348.36 

ECC  1 .4622 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

9 

11 

1721 .88 

-5.37 

12.31 

235.66 

117.84 

4 

37 

53 

J 1 21  .9 

I .60 

5.65 

90.00 

11 

22 

47 

5516.76 

28.32 

256.09 

244.00 

89.85 

12 

54 

43 

4916.6 

26.00 

247.44 

100.00 

5 

20 

25 

1492.05 

-6.73 

354.67 

234.92 

119.19 

5 

45 

17 

892.0 

-2.70 

340  .JO 

100.00 

12 

54 

14 

5221 .82 

29.86 

234,37 

243.98 

88.57 

14 

23 

36 

4621  .8 

29.34 

225.61 

110.00 

6 

6 

26 

1347.89 

-10.17 

341.64 

232.83 

122.81 

6 

28 

54 

747.9 

-5.70 

335 .31 

110.00 

14 

24 

43 

4938.75 

33.88 

212.62 

243.72 

85.12 

15 

47 

2 

4338.7 

32.03 

203.53 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMI NA T ICN  ACCURACY 

TDE  -.8242  TRA  -.7754  TC3  -.92)4  BAU  .5549  SGT  1587.5  SCR  1368.4  SG3  312.8  ST  929.8  SR  527.5  SS  867.7 

RDE  .4783  RRA  .2861  RC3  1,1556  FAU  .08811  RRT  -.8939  RRF  -.9709  RTF  .9070  CRT  -.9941  CRS  .9943  CST  -.9792 

FOE- 1 .9565  FRA  -.5186  FC3-2.7161  BSP  6208  SOB  2095.8  R23  .1743  RJ  3 -.9591  LSA  1370.7  MSA  129.6  SSA  16.3 

BCE  .9530  BRA  .8265  BC3  1 .4779  FSP  -997  SGI  2040.6  SG 2 477.2  THA  139.73  ELI  1067.9  EL2  49.8  AlF  150.51 

LAUNCH  CATE  FEB  24  1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  J2  1969 

HELIOCENTRIC  CONIC  DISTANCE  313.702 

Rl,  148.06  LAL  -.00  LOL  155.21  VL  28.170  GAL  -8.13  A7L  94.25  HCA  145.77  SMA  132.83  ECC  .18139  INC  4.2460  Vj  30.092 

Rp"  108.94  LAP  -2.39  LOP  301 .05  VP  37.914  GAP  1.36  A7P  86.49  TAL  223.12  TAP  8.89  RCA  108.73  APO  156.92  V2  34.70  7 

RC  98.436  GL  -22.68  GP  52.18  7AL  1 44.94  7AP  99.99  ETS  15.57  7AE  124.66  ETE  117,67  ZAC  90.12  ETC  158.66  CLP-iOe. 43 

PLANETOCENTRIC  CONIC 


C3  20.662 

VHL 

5.354 

OLA  -19.67 

RAL  11.84 

RAD  6568.2  VEL  12.249 

PTH  2.20 

VHP  4 , 

,954 

CPA  40.74 

RAP 

345.20 

ECC 

1 .471  7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

40  12 

1638.56 

-2.70 

7.64  238.42 

118.20 

5 7 

31 

1038.6 

1 .09 

1 .01 

90.00 

11 

6 45 

5610.26 

28.14 

262.93  247.20 

93.27 

12  40 

15 

5010.3 

28.30 

2 54 .26 

100.00 

5 

49  9 

14J6.09 

-4.19 

350.  A6  237.60 

119.62 

6 12 

45 

016.1 

-.21 

343.93 

100.00 

12 

40  29 

5307.97 

29.84 

240.78  247,29 

91 .94 

14  0 

57 

4708.0 

29.19 

231 .97 

110.00 

6 

30  42 

1285.87 

-7.07 

338.32  235.33 

123.37 

6 52 

0 

685.9 

-3.42 

332.05 

110.00 

14 

15  25 

5010.95 

34.15 

218.24  247.31 

08.44 

15  38 

56 

441  1 .0 

33.56 

209.04 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.9848 

TRA 

-.7871 

TC3-J  .0306 

BAU  . 5869 

SGT  1768.8  SGR  1376.7  SG3  ; 

289.7 

ST  1008.1 

SR 

600.9 

SS 

895.0 

ROE  .5556 

RRA 

.2316 

RC3  1 .1332 

FAU  .08006 

RRT  -.9039  RRF  - 

.9741  RTF 

.9181 

CRT  -.9927 

CRS 

.9973 

CST 

-.9826 

FCC'l .9406 

FRA 

-.3837 

FC3-2.4I82 

BSP  6716 

SGB  2241 .4  R23 

.1036  Rl 3 - 

.9607 

LSA  1526.0 

MSA 

131  .0 

SSA 

14. 0 

SCt  I .1307 

BRA 

.0205 

BC3  J .5318 

FSP  -928 

SGI  2190.4  SG2  - 

475.5  THA  142.03 

ELI  1241.4 

EL2 

63.6 

alf 

151 .18 

1 906 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  FE6  24  1969  FLIGHT  TIME  -110.00  ARRIVAL  CATE  JUN  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  319.866 

RL  1A8.06  LAL  -.00  LOL  155.21  VL  28.139  GAL  -7.99  A7L  94.88  MCA  148.91  SMA  132.60  ECC  .18080  INC  4.8778  VI  30.092 

RP  108.94  LAP  -2.52  LOP  304 .22  VP  37.889  GAP  1 .71  A7P  85.82  TAL  222.50  TAP  11.21  RCA  108.62  APO  1 56.57  V2  34.785 

RC  100.837  GL  -25.82  GP  54.38  7Al  142.40  7AP  102.14  ETS  19.91  7AE  121.63  ETE  120.86  7AC  88.40  ETC  159.92  ClP-111.16 

PLANE TOCENTRIC  CONIC 

C3  29.601  VHL  5,441  OLA  -22.17  RAL  14.03  RAO  6568.2  VEL  12-287  PTH  2.2l  VHP  5.241  OPA  49.85  RAP  341.97  ECC  1 .4872 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 19  9 

1536.41 

.59 

1.94 

242.06 

116.31 

5 44  45 

936.4 

4.37 

355.30 

90.00 

10  45  15 

5728,55 

27.39 

271 .49 

250.88 

97.50 

12  20  43 

5128.6 

28.14 

262.91 

100.00 

6 24  34 

1325.27 

-1  .11 

345.47 

241.1J 

119.87 

6 46  39 

725.3 

2.87 

336.95 

100.00 

12  22  31 

5414.93 

29.33 

246.68 

251.14 

96.07 

13  52  46 

4814.9 

29.86 

239.92 

110.00 

6 59  49 

1214.77 

-5.19 

334.56 

238.57 

123.83 

7 20  4 

614.8 

-.71 

328 . 34 

110.00 

14  3 45 

5098.20 

34.10 

225 .05 

251.56 

92.47 

15  26  43 

4498.2 

34.07 

215.80 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINA T ION  ACCURACY 

TDE-1.1769  TRA  -.7818  TC3-1.1154  BAU  .6162  SGT  1949.3  SGR  1372.0  SG3  263.9  ST  1268.3  SR  674.0  S5  918.5 

ROE  .6369  RRA  .1653  RC3  1 .0863  FAU  .07132  RRT  -.9096  RRF  -.9768  RTF  .9261  CRT  -.9915  CRS  .9989  CST  -.9855 

FOE-1.9234  FRA  -.2473  FC3-2.0857  BSP  7J85  SG6  2383.7  R23  .1932  R13  -.9618  LSA  1699.6  MSA  133.8  SSA  11.8 

BOE  1.3382  BRA  .7991  BC3  1.5570  FSP  -845  SGI  2335.8  $02  475.3  THA  145.75  ELI  1434.2  El2  77.4  AlF  152.12 

LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  112.00  ARRIVAL  OATE  JUN  16  1969 

HELIOCENTRIC  CONIC  (DISTANCE  326.003 

RL  148.06  LAL  -.00  La  155.21  VL  28.105  GAL  -7.85  A7L  95.64  MCA  152.05  SMA  132.34  ECC  .18025  IN C 5.6361  VI  30  . 0 92 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.862  GAP  2.04  A7P  85.02  TAL  221.40  TAP  13.45  RCA  108.49  APO  156.20  V2  34.784 

RC  103.240  GL  -29.37  GP  56.80  7AL  139.42  ZAP  103.78  ETS  24.45  7A£  118.44  ETE  123.81  ZAC  86.73  ETC  161.21  ClP-115.78 

PLANE  TOCENTRIC  CONIC 

C3  31.085  VHL  5.575  OLA  -24.98  RAL  16.60  RAO  6568.2  VEL  12.347  PTH  2.23  VHP  5.604  OPA  51.16  RAP  338.51  ECC  1.5116 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 12  5 

1398.86 

5.01 

354.24 

247.06 

117.91 

6 35  24 

798.9 

8.7J 

347.51 

90.00 

10  12  48 

602.60 

25.42 

305.04 

254 .87 

102.91 

10  22  51 

2.6 

26.95 

296 . 70 

100.00 

7 10  41 

1209.63 

2.80 

339.12 

245.64 

119.77 

7 30  51 

609.6 

6.75 

332.55 

100.00 

11  56  53 

5555.10 

27.69 

258.85 

255.46 

101.23 

13  29  28 

4955.1 

29.15 

250.27 

110.00 

7 35  45 

1131.01 

-2.00 

330.17 

242.65 

124.13 

7 54  36 

531  .0 

2.50 

323.97 

110.00 

13  46  18 

5206.49 

33.47 

233.44 

256.53 

97.39 

15  15  5 

4606.5 

34.13 

224.26 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4126  TRA  -.7554  TC3-1  .1680  BAU  .6430  SGT  2130.1  SGR  1359.0  SG3  237.2  ST  1474.8  SR  747.6  SS  940.7 

ROE  .7262  RRA  .0881  RC3  1 .0146  FAU  .06234  RRT  -.9128  RRF  -.9791  RTF  .9330  CRT  -*9907  CRS  .9997  CST  -.9881 

FOE-1. 8893  FRA  -.1188  FC3-1.736*  BSP  7683  SG0  2526.7  R23  .2010  R13  -.9631  LSA  1897.3  MSA  137.3  SSA  9.7 

BOE  1.5883  BRA  .7606  8C3  1 .5471  FSP  -762  SGI  2481.3  SG2  476.4  THA  J48.49  ELI  1651.0  EL2  90.7  alF  153.24 


LAUNCH  DATE  FEB  24  1969  FLIGHT  JIME  114.00  ARRIVAL  DATE  JUN  18  1969 

HELIOCENTRIC  CONIC  OISTANCE  332.113 

RL  148.06  LAL  -.00  La  155.21  VL  28.068  GAL  -7.69  >ZL  96.57  HCA  155.16  SMA  132.07  ECC  .1  7975  INC  6.5689  VI  30  . 0 9 2 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.835  GAP  2.36  A7P  84.03  TAL  220.44  TAP  15.62  RCA  108.33  APO  155.81  V2  34.783 

RC  105.643  GL  -33.40  GP  59.52  7AL  135.94  ZAP  104.87  ETS  29.29  ZA£  115.06  ETE  126.64  ZAC  85.06  ETC  162.64  CLP-120.39 

PLANE TOCENTRIC  CONIC 

C3  33.415  VHL  5.781  OLA  -28.12  RAL  19.65  RAD  6568.3  VEL  12.441  PTH  2.25  VHP  6.071  OPA  52.67  RAP  334.63  ECC  1.5499 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 55  39 

1112.93 

13.75 

337.79 

255.37 

115.00 

6 

14  12 

512.9 

17.01 

330.63 

90.00 

8 53  35 

924.93 

18.83 

326.33 

257.65 

111.55 

9 

9 0 

324.9 

21.59 

318 .74 

100.00 

6 19  49 

1034.74 

6.64 

329.42 

252.73 

1 18.73 

6 

37  4 

434.7 

I2.4J 

322.66 

100.00 

11  12  6 

5766.39 

24.23 

273.46 

£59.73 

108.07 

12 

46  12 

5166.4 

26.47 

265.38 

110.00 

8 22  15 

1027.13 

1.97 

324.76 

248.65 

124.13 

6 

39  22 

427,1 

6.44 

318.52 

110.00 

13  26  10 

5346.77 

31.74 

244.00 

262.13 

103.41 

14 

55  16 

4746.8 

33.26 

235 .1  3 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA  T ION  ACCURACY 

TOE-1 . 7075  TRA  -.6993  TC3-1.1764  BAU  .6646  SGT  2309.1  SCR  1329.5  SG3  209.1  ST  1709.3  SR  812.7  SS  957.6 

ROE  .81 93  RRA  -.0056  RC3  .9105  FAU  .05308  RRT  -.9125  RRF  -.9606  RTF  .9388  CRT“-.9900  CRS  .9999  CST  -.9903 

FOE-1  .8414  FRA  .0045  FC3-1  . 3752  BSP  8137  SG6  2664.5  R23  .2077  R1 3 -.9644  LSA  2116.4  MSA  141.6  SSA  7.8 

BOE  1.8939  BRA  .6993  BC3  1 .4876  FSP  -670  SGI  2621.0  SG2  479.3  THA  151.23  ELI  1889.8  EL2  103.6  ALF  154.7 1 

LAUNCH  OATE  FEB  24  1969  FLIGHT  TIME  116.00  ARRIVAL  DATE  JUN  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  336. 194 

RL  148.06  LAL  -.00  La  155.21  VL  28 .030  GAL  -7.53  A7L  97.75  HCA  158.31  SMA  131.79  ECC  .17929  INC  7.7519  VI  30.0  92 

RP  108.95  LAP  -2.86  LOP  313.70  VP  37.806  GAP  2.67  A7P  82.79  TAL  219.41  TAP  17.72  RCA  108.16  APO  155.42  V2  34.783 

RC  108.045  GL  -37.96  GP  62.62  7AL  131.89  ZAP  105.37  ETS  34.56  ZA£  111.42  ETE  129.58  ZAC  83.30  ETC  164.38  ClP-125.18 

PLANE TOCENTRIC  CONIC 

C3  37.133  VHL  6.094  OLA  -31.61  RAL  23.33  RAO  6568.4  VEL  12.590  PTH  2.28  VHP  6.684  OPA  54.34  RAP  330  . 06  ECC  1 .6111 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

■ INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.32 

6 43  5] 

1415.87 

17.34 

1.98 

262.83 

116.66 

7 7 27 

815.9 

20.80 

354.76 

104.68 

10  34  43 

675.26 

17.36 

307.21 

262.84 

116.65 

10  45 

56 

75.3 

20.62 

299.99 

75.32 

6 43  51 

1415.87 

17.34 

1.98 

262.63 

116.66 

7 7 

27 

815.9 

20.80 

354.76 

104.68 

10  34  43 

675.26 

17.36 

307.21 

262.64 

116.65 

10  45 

58 

75.3 

20.82 

299.99 

110.00 

9 29  10 

879.37 

7.58 

316.99 

257.04 

123.43 

9 4*49 

279.4 

11.92 

310.59 

110.00 

12  48  35 

5547.81 

27.67 

256.23 

267.77 

110.92 

14  21 

3 

4947.8 

30.26 

249.99 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.0903 

TRA  -.6030 

TC3-1.13J0 

BAU  .6804 

SGT  2491 .2  SGR 

1282.3  SG3 

181.1 

ST  1976.0 

SR 

660.2 

SS  970.2 

ROE  .9135 

RRA  -.1161 

RC3  .7741 

FAU  .04393 

RRT 

-.9088  «F 

-.9808  RTF 

.9453 

CRT  -.9893 

CRS 

.9997 

CST  -.9923 

FOE -1.78 56 

FRA  .1150 

FC3-1 .0242  BSP  8620 

SG6  2801 .9  R23 

.2105  R13  - 

.9666 

LSA  2358.9 

MSA 

145.6 

SSA  6.2 

BOE  2.2812 

BRA  .614] 

BC3  1.3706 

FSP  -581 

SGI 

2759.9  SG2 

462.9  THA  154.06 

ELI  2152.0 

EL2 

115.3 

ALF  156.63 

1907 


J PL  TM  33  99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  DATE  FIB  2 4 1969 


flight  time  110.00 


ARRIVAL  date  JUN  22  1969 


HELIOCENTRIC  conic 

RL  140 .06  LAL  —.00  LOL  155.21  VL  27 .969 

RP  100.94  LAP  -2.95  LOP  516.07  VP  37/777 

RC  110.446  GL  -43.06  GP  66.17  ZAL  127.21 

planetocentric  CONIC 
C3  43.267  VHl  6.570  OLA  -35.40  RAl 


DISTANCE  344.243 

GAL  -7.55  A7L  99.31  HCA  161.43  SMA  131.49  ECC  .17007  INC  9.3109  VI  30.092 

GAP  2.96  A7P  01.17  TAL  210.32  TAP  19.74  RCA  107.97  APO  155.01  V2  34.704 

7AP  105.23  ETS  40.50  7AE  107.41  ET£  133.02  7AC  6 1.36  ETC  166.01  ClP-130.54 


6 14  51 

1590.02 

17.09 

16.45 

270.79 

12J .07 

6 4!  30 

990.0 

21  .07 

9.40 

11  39  35 

5057.56 

17.90 

277.26 

270.00 

121 .06 

13  17  13 

5257.6 

21  .00 

270.29 

6 14  51 

1590.02 

17.09 

16.45 

270.79 

121 .07 

6 41  30 

990.0 

21  .07 

9.40 

11  39  35 

5057.56 

17.90 

277.26 

270.00 

121.06 

13  17  13 

5257.6 

21  .00 

270.29 

6 14  51 

1590.02 

17.09 

16.45 

'270.79 

121 .07 

6 41  30 

990.0 

21  .07 

9.40 

11  39  35 

5057.56 

17.90 

277.26 

270.00 

121 .06 

13  17  13 

5257.6 

21  .08 

270.29 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
67.02 
112.10 
67.02 
112.10 
67.02 
112.10 

DIFFERENTIAL  CORRECTIONS 
TOE-2.6043  TRA  -.4420  TC3-1 .0197 
ROE  .9049  RRA  -.2506  RC3  .6016 
FOE-1.7204  FRA  .2157  FC3  -.6981 
BOC  2.7043  BRA  .5007  BC3  1.1040 

LAUNCH  DATE  FEB  24  1969 


27.02  RAO  6560.6  VEL  12.031  PTH  2.34  VHP  7.52! 
INJ  LAT  1NJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  56.09  RAP  324.40  ECC  1.7121 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


BAU  .6049 
FAU  .03409 
BSP  9055 
FSP  -400 


MIO-COURSE  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  2677.6  SCR 

1197.5  $G3 

153.2 

ST 

2273.3  SR 

062.0 

SS 

975.0 

RRT  -.0906  RRF 

-.9771  RTF 

.9520 

CRT 

-.9870  CRS 

.9906 

CST 

-.99 41 

SOB  2933.2  R23 

.2005  RJ3 

-.9697 

LSA 

2615.2  MSA 

149.1 

SSA 

4 .0 

SGI  2092.6  SG2 

406.5  THA 

157.43 

EL! 

24 20.0  EL2 

125.5 

ALF 

159.4J 

flight  time 

120.00 

ARRIVAL 

DATE 

JUN 

24  1969 

HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.00 

L<X  155.21 

VL  27.946 

DISTANCE  350.254 

GAL  -7.16  AZL  101.47  HCA  164.52 

SMA 

131 .18 

ECC  .17047 

INCH  .4705 

VI 

30.092 

RP  100. 9*  LAP  -3.04 

LOP  320.03 

VP  37.747 

GAP  3.24 

AZP  70.93 

TAt  217. J6 

TAP 

21.69 

RCA  107.77 

APO  154.59 

V2 

34.706 

RC  112.044  GL  -40.64 

GP  70.23 

ZAL  121. 90 

ZAP  104.41 

ETS  40.05 

ZAl  J 02.69 

ETE 

137.77 

ZAC  79.08 

ETC  170.72 

CLP 

-137.36 

planetocentric  conic 
C3  53.973  VHL  7.347 

OLA  -39.30 

RAL  33.39 

RAO  6569.0 

VEL  13.241 

PTH  Z7iZ 

VHP 

8.717 

OPA  57.72 

RAP  317.14 

ECC 

1 .0083 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61.52  6 4 35 

1749.27 

17.46 

20.59 

200.79 

125.79 

6 

33  44 

1149.3 

22.01 

21  .81 

110.48  12  34  17 

5017.61 

17.47 

273.71 

200.00 

125.78 

14 

11  15 

5217.6 

22.02 

267.13 

61.52  6 4 35 

1749.27 

17.46 

28.39 

280.79 

125.79 

6 

33  44 

1149.3 

22.01 

21  .01 

118.40  12  34  17 

5017.61 

17.47 

273.71 

280.00 

125.78 

14 

11  15 

5217.6 

22.02 

267.  J 3 

61.52  6 4 35 

1749.27 

17.46 

28.39 

280.79 

125.79 

6 33  44 

1149.3 

22.0 1 

21  .91 

118.40  12  34  17 

5017.61 

17.47 

273.71 

280.00 

125.78 

14 

11  15 

5217.6 

22.02 

267.13 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

0R8JT  DETERMINATION  ACCURAC v 

TOE -3. 3270 

TRA 

-.1761  TC3 

-.8390 

BAU 

.6710 

SCT  2878.7  SC* 

1040  .0  SG3 

126.4 

ST 

2596.1  SR 

764  .4 

SS 

973.6 

ROE  .9671 

RRA 

-.4055  RC3 

.4011 

FAU  .02627 

~ (Wf  -.8716  RRF 

-.9600  RTF 

.9630 

CRT 

-.9035  CRS 

. 9959 

CST 

- . 9958 

FOE-1 .6532 

FRA 

.3044  FC3 

-.4214 

BSP  ' 

9503 

SC6  3061. 1 *23 

.1972  R13 

-.9746 

LSA 

2872.2  MSA 

150.5 

SSA 

3.6 

BOE  3.4655 

BRA 

.4421  BC3 

.9300 

FSP 

-402 

SCI  3022.3  SC2 

405.9  THA 

162.03 

ELI 

2703.1  El2 

132.7 

ALF 

163.81 

LAUNCH  DATE  FEB  24  1969 


FLIGHT  TIME  122.00 


ARRIVAL  DATE  JUN  26  1969 


HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.00  LOL  155.21 

RP  106.93  LAP  -3.12  LOP  323.20 

RC  115.239  GL  -54.45  GP  74.00 

planetocentric  conic 
C3  74.362  VHL  0.623  OLA  -42.95  RAL 


DISTANCE  356.215 

VL  27.902  GAL  -6.96  A7L  104.67  HCA  167.59  SMA  130.06  ECC  .17007  INC14.6730  vj  30.092 
VP  37.717  GAP  3.50  A7P  75.66  TAL  215.93  TAP  23.52  RCA  107.56  APO  154.17  V2  34.789 
7Al  115.99  ZAP  102.00  ETS  50.00  7AE  97.62  ETE  145.06  7AC  76.19  ETC  170.15  CLP-M8.20 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

56.24 

6 9 

1 

1090.77 

15.45 

123.76 

13  25 

4 

5030.47 

15.46 

56.24 

6 9 

1 

1890.77 

15.45 

123.76 

13  25 

4 

5030.47 

15.46 

56.24 

6 9. 

1 

1090,77 

15.45 

123.76 

13  25 

4 

5830.47 

15.46 

DIFFERENTIAL 

CORRECTIONS 

40.31  RAO  6569.4  VEL  13.990  PTH  2.55  VHP  10.545 
INJ  LONG  INJ  RT  ASC 

36.93  293.03 

273.17  293.04 

30.93  293.03 

273.17  293.04 

30.93  293.03 

273.17  293.04 


OPA  50.00  RAP  307.64  ECC  2.2230 


TNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

130.60 

6 40  32 

1290.6 

20.55 

32.07 

130.59 

15  2 14 

5230.5 

20.57 

267.11 

130.60 

6 40  32 

1290.8 

20.55 

32.07 

130.59 

15  2 14 

5230.5 

20.57 

267.11 

130.60 

6 40  32 

1290.8 

20 .55< 

32.87 

130.59 

15  2 14 

5230.5 

20.57 

267.11 

TOE -4. 3020  TtfA 
ROE  .6092  RRA 
FDE-i . 5947  FRA 
BOE  4.4242  BRA 


.2903  TC3  -.5919 
.5460  RC5  .1097 
.3908  FC3  -.2102 
.6222  BC3  .6215 


LAUNCH  DATE  FEB  24  1969 

HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.00  LOL  155.21 

RP  100.92  LAP  -3.19  LOP  326.36 

RC  117.630  Gl  -59.00  GP  79.25 

planetocentric  conic 

C3  116.012 
LNCH  A7MTH 
52.70 
127.30 
52.70 
127.30 
52.70 
127.30 

differential  corrections 
TOE-5 .7303  TRA  3.1975  TC3  -.2959 

RCZ-1.1222  RRA  -.3947  RC3  .0109 

FOE- 1.5791  FR4  .4975  FC3  - .0725 

BOE  5.0470  BRA  1.2609  BC3  .2965 


BAU  .6179 
FAU  .01005 
BSP  9907 
FSP  -32! 


VL  27.057 
VP  37.606 
7At  109.65 


MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  3097.2  SO*  718.7 

SG3 

101.5 

ST 

2912.0  SR 

431  .3 

SS 

970.2 

RRT  -.7397  RRT  -.8567 

RTF 

.9760 

CRT 

-.9479  CRS 

.9604 

CST 

-.9974 

SC6  3179.3  R23  '.1741 

RI3 

-.9010 

LSA 

3096.7  MSA 

149.0 

SSA 

2.7 

SCI  3143.5  SC2  476.5 

THA 

170.03 

ELI 

2941.4  EL2 

136.1 

alf 

171 .99 

PUCHT  TIME  124.00 

arrival 

DATE 

JUN 

20  1969 

GAL 

GAP 


DISTANCE  362.095 

-6.74  A 71  109.91  HCA  170.60  SMA  130.54 
3.73  ATP  70.34  TAL  214.61  TAP  25.21 


ZAP  100.64  ETS  70.07  7AE  91.11  ETE  163.22 


ECC  .17760  I NCI 9 .9006  vj  30-092 
RCA  107.36  APO  153.72  V2  34.792 
ZAC  72.19  ETC  195.1 0 ClP-171 .99 


VHL  10.900 

OLA  -45 155 

RAL  40.7] 

RAO  6570.2 

VEL  15.497 

PTH  2.76 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

6 28  43 

2029.10 

11.39 

47.67 

307. 29 

134.41 

14  M 18 

606.14 

11.41 

297.41 

307.30 

134.40 

6 28  43 

2029.10 

11  .39 

47.67 

307.29 

134.41 

14  M 18 

600.14 

11.41 

297.41 

307.30 

134.40 

6 20  43 

2029.10 

11.39 

47,67 

307.29 

134.41 

14  M 10 

608.14 

11.41 

297.41 

307.30 

134.40 

INJ  TIME 
7 2 33 
14  22  26 
7 2 33 
14  22  26 
7 2 33 
J 4 22  26 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .4710  SGT  3212.0  SGR  661.4  SG3  79.0 

FAU  .00996  RRT  .6995  RRF  *6097  RTF  .9910 

BSP  10202  SOB  3200.2  R23  -.1379  R13  .9003 

FSP  -251  SGI  3246.7  SG2  467.7  THA  0.37 


DPA  50.40  RAP  295.45  ECC  2.9553 
PO  CST  TIM  TNJ  2 LAT  INJ  2 LONG 
1429.1  16.92  42.12 

0.1  16.94  291.06 

1429.1  16.92  42.12 

0.1  16.94  291.06 

1429.1  16.92  42.12 

0.1  16.94  291.06 

ORBIT  DETERMINATION  ACCURACY 
ST  3020.4  SR  596.6  SS  904.0 

CRT  .9716  CRS  -.9600  CST  -.9990 

LSA  3236.5  MSA  147.4  SSA  2.1 

EL!  3003.5  EL2  130.6  ALF  10.66 


1900 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  FEB  24  J 969  FLIGHT  TIME  126.00  ARRIVAL  DATE  JUN  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  367.805 


RL  140.06 

LAL 

-.00 

La  155.21 

VL 

27.010 

GAL  -6.40 

A7L  119.82 

HCA  173.46 

SMA 

130.21 

ECC  .17688 

INC29.8195 

Vl 

30.092 

RP  108.91 

LAP 

-3.25 

LOP  329.53 

VP 

37.656 

GAP  3.91 

ATP  60.34 

TAL  213.14 

TAP 

26.59 

RCA  107.10 

APO 

153.24 

V2 

34.796 

RC  120.015 

GL 

-62.80 

GP  79.29 

7AL 

103.22 

TAP  97.80 

ETS  120.17 

TAE  82.13 

ETE 

202.06 

TAC  65.83 

ETC 

234.12 

CLP 

136.90 

PLANETOCENTRIC  CONIC 

C3  230.699 

VHL 

15.450 

OLA  -45.33 

RAL 

57.90 

RAO  6571.4 

VEL  18.974 

PTH  3.08 

VHP 

19. 

407 

OPA  54.94 

RAP 

280.94 

ECC 

4.9284 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53  .00 

7 

6 31 

2144.79 

5,68 

52.67 

322.25 

135.05 

7 

42 

16 

1544.8 

11.3  0 

47.33 

127.00 

14 

47  53 

729.56 

5.69 

302.94 

322.26 

135.05 

15 

0 

3 

129.6 

11.32 

297.60 

53.00 

7 

6 31 

2144.79 

5.68 

52.67 

322.25 

135.05 

7 

42 

16 

1544.0 

11  .30 

47.33 

127.00 

14 

47  53 

729.56 

5.69 

302.94 

322.26 

135.05 

15 

0 

3 

129.6 

11  .32 

297.60 

53.00 

7 

6 31 

2144.79 

5.68 

52.67 

322.25 

135.05 

7 

42 

16 

1544.8 

11  .30 

47.33 

127.00 

14 

47  53 

729.56 

5.69 

302.94 

322.26 

135.05 

15 

0 

3 

129.6 

11.32 

297.60 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION. ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4 .4090 

TRA 

2.3086 

TC3  -.0383 

BAU 

.1506 

SGT  2042.2  SGR  2641.3  SGB 

63.0 

ST  1675.4 

SR 

2541  .4 

SS 

1074.0 

ROE-6.8261 

RRA 

1.4196 

RC3  .0276 

FAU- 

.00022 

RRT 

.9346  RRF 

.9698  RTF 

.9923 

CRT  .9914 

CRS 

-.996 3 

CST 

-.9990 

FOE -I .6938 

FRA 

.7016 

FC3  .0008 

BSP 

10322 

SGB  3338.7  R23  - 

.1099  R13 

.9934 

LSA  3222-3 

MSA 

189.5 

SSA 

1 .2 

BOE  8.1261 

BRA 

2.7102 

BC3  .0472  FSP 

-197 

SGI  3287.2  SG2 

503.8  THA 

52.70 

ELI  3038.4 

EL2 

183.5 

ALF 

56.70 

LAUNCH  OATE  FEB  24  1969  FLIGHT  TIME  128.00  ARRIVAL  0ATE  JUL  2 19 69 

HELIOCENTRIC  CONIC  DISTANCE  373,018 

RL  148.06  LAL  -.00  La  155.21  VL  27.763  GAL  -6.11  AZU  142.71  HCA  175.85  SNA  129.87  ECC  .17526  INC52.7117  Vl  30.092 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.625  GAP  3.95  AZP  37.36  TAl  211.26  TAP  27.12  RCA  107.11  APO  152.63  V2  34.800 

RC  122.394  GL  -57.90  GP  67.11  7AL  97.42  ZAP  94.7 0 ETS  160.07  ZAE  66.92  ET E 239.32  ZAC  53.34  ETC  274.04  ClP  102-16 

PLANETOCENtRIC  CONIC 

C3  672.230  VHL  25.927  DlA  -37.77  RAL  65.05  RAO  6572.7  VEL  28.170  PTH  3.42  VHP  32.728  OPA  43.62  RAP  266.17  ECC12.0632 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

RD  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.88 

8 22  22 

2116.00 

.64 

45.74 

334.21 

127.77 

8 57  38 

1516.0 

5.52 

39.81 

116.12 

14  29  4 

962.58 

.65 

318.65 

334.22 

127.77 

14  45  7 

362.6 

5.54 

312.72 

63.08 

8 22  22 

2116.00 

.64 

45.74 

334.21 

127.77 

8 57  38 

1516.0 

5.52 

39.81 

116.12 

14  29  4 

962.58 

.65 

310.65 

334.22 

127.77 

14  45  7 

362.6 

5.54 

312.72 

63.00 

0 22  22 

2116.00 

.64 

45.74 

334.21 

127.77 

8 57  38 

1516.0 

5.52 

39.81 

116.12 

14  29  4 

962.58 

.65 

318.65 

334.22 

127.77 

14  45  7 

362.6 

5.54 

312.72 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  DGCUTICN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.9774  TRA  1.5984  TC3  -.0318  8AU  1.5856  SGT  646.4  SCR  3158.5  SG3  52.7  ST  457.1  SR  2590.9  SS  1357.6 

R0-11.5095  RR A 5.8746  RC3  .1735  FAU- .02445  RRT  -.2576  RRf  .9972  RTF  -.1841  CRT  -.8828  CRS  -.9995  CST  .8670 

FDE-2.1J81  FRA  1 .2718  FC3  .0315  BSP  9897  SG0  3224.0  R23  -.0861  R13  .9963  L$A  2952.4  MSA  219.1  SSA  .5 

BOC11.6781  BRA  6.0882  BC3  .1764  FSP  -166  SGI  3163.1  SG2  623.7  THA  93.14  ELI  2622.3  EL2  212.1  ALF  98.91 


LAUNCH  DATE  FE0  24  1969  FLIGHT  TIME  130.00  ARRIVAL  OATE  JUL  * 1969 

HELIOCENTRIC  CONIC  DISTANCE  383.548 

RL  148.06  LAL  -.00  La  155.21  VL  27.715  CAL  -6.82  AZl  11.09  HCA  183.40  SNA  129.53  ECC  .18516  JNC70.9139  Vl  30.092 

RP  108.88  LAP  -3,34  LOP  335.87  VP  37.594  GAP  5.47  AZP  168.90  TAL  213.07  TAP  36.47  RCA  105.55  APO  153.51  V?  34.805 

RC  124.766  GL  47.13  GP  -53.16  7AL  95.74  ZAP  94.62  ETS  180.57  7AE  56.7]  £TE  104.60  ZAC  68.15  ETC  72.05  CLP  97.71 

PLANETOCENTRIC  CONIC 

C31357. 029  VHL  36.849  OLA  63.99  RAL  31  .71  RAD  6573.1  V£l  30.4  5 9 PTH  3.55  VHP  45.782  DPA  -72.90  RAP  222.94  ECC23.3464 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIH 

INJ  2 LAT 

INJ  2 LONG 

29.87 

16  12  35 

5071  .10 

1.11 

243.57 

302.27 

26.01 

17 

37 

7 

4471  .1 

-6.07 

240.47 

1 50 . 1 3 

2 12  53 

3363.09 

1.12 

101.19 

302.25 

26.01 

3 

8 56 

2763.1 

-6.06 

98.09 

29.87 

16  12  35 

5071  .10 

1 .11 

243.57 

302.27 

26.01 

17 

37 

7 

4471  .1 

-6.07 

240.47 

1 50 . 1 3 

2 12  53 

3363.09 

1 .12 

101.19 

302.25 

26.01 

3 

8 56 

2763.1 

-6.06 

98.09 

29.87 

16  12  35 

5071  .10 

i.n 

243.57 

302.27 

26.01 

17 

37 

7 

4471  .1 

-6.07 

240.47 

150.13 

2 12  53 

3363.09 

1 .12 

101.19 

302.25 

26.01 

3 

0 56 

2763.1 

-6.06 

98  .09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-4.5653  TRA  1.6511  TC3  -.0956  BAU  3.0210  SGT  1158.8  SCR  2757.1  SG3  50.4  ST  731.6  SR  2380.9  SS  2013.2 

RD-J5.3068  RRA  .4616  RC3  -.1075  FAU- .06044  RRT  .8635  RRF  -.9998  RTF  -.0542  CRT  .9754  CRS  1.0000  CST  .9745 

FOE  3.2723  FRA  -.0700  F C3  .0385  BSP  9071  SGB  2990.7  R23  -.0883  R13  -.9960  LSA  3198.7  MSA  150.5  SSA  .7 

80E15.9732  BRA  1.7144  BC3  .2105  FSP  -163  SGI  2940.1  SG2  548.1  THA  69.30  ELI  2486.0  EL2  154.4  ALF  73.25 

LAUNCH  OATE  FEB  24  1 969  FLIGHT  TIME  132.00  ARRIVAL  DATE  JUL  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  388.011 

RL  148.06  LAL  -.00  La  155.21  VL  27.665  GAL  -6.28  A7L  48.60  HCA  105.09  SMA  129.19  ECC  .18107  INC41.4018  Vl  30.092 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.563  GAP  5.30  ATP  131.29  TAL  210.72  TAP  35.82  RCA  105.69  APO  152.68  V2  34.81  1 

RC  127.128  GL  61.04  GP  -73.09  7AL  99.49  7AP  98.05  ETS  196.16  7A£  70.75  ETE  110.26  7AC  87.69  ETC  90.50  ClP  118.77 

PLANETOCENTRIC  CONIC 

C3  432.010  VHL  20.785  OLA  70.00  RAL  354.59  RAO  6572.2  VEL  23.523  PTH  3.29  VHP  25.572  DPA  -82.46  RAP  96.85  ECC  8.1099 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

22.06 

13 

28  40 

5025.74 

-3.18 

245.99 

263.44 

20.03 

U 52 

34 

4425.7 

-10.69 

243.63 

157.14 

0 

0 27 

3272.49 

-3.18 

95.94 

263.42 

20.03 

0 55 

0 

2672.5 

-10.68 

93.57 

22.86 

13 

20  40 

5025.74 

-3.10 

245.99 

263.44 

20.03 

14  52 

34 

4425.7 

-10.69 

243.63 

157.14 

0 

0 27 

3272.49 

-3.10 

95.94 

263.42 

20.03 

0 55 

0 

2672.5 

-10.68 

93.57 

22.86 

13 

28  40 

5025.74 

-3.10 

245.99 

263.44 

20.03 

14  52 

34 

4425.7 

-10.69 

243.63 

157.14 

0 

0 27 

3272.49 

-3.18 

95.94 

263.42 

20.03 

0 55 

0 

2672.5 

-10.68 

93.57 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.5491 

TRA 

.6451 

TC3  -.0340 

BAU  .0457 

SGT 

680.2  SGR 

3506.4  SG3 

58.2 

ST  454.6 

SR  2402.7 

SS 

1100.1 

ROE -0.2423 

RRA 

3.2313 

RC3  -.14 22 

FAU- .00949 

RRT 

.1945  RRF 

-.9956  RTF  - 

.1094 

CRT  -.7765 

CRS  .9990 

CST 

-.8044 

FOE  1.7330 

FRA 

-.5805 

FC3  .0190 

BSP  10958 

SGB 

3573.3  R23 

-.0935  R13  - 

.9950 

'LSA  2666.3 

MSA  284.8 

SSA 

J .5 

BOE  8.3066 

BRA 

3.2950 

BC3  .1464 

FSP  -107 

SGI 

3509.1  SG2 

674.5  THA 

07.73 

Eli  2420.9 

EL2  283.4 

ALF 

98.40 

1909 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  24  1 969 

HELIOCENTRIC  CONIC 
RL  M8.06  LAL  - .00  LOL  155.21 

RP  108.84  lap  -3.39  LOP  342. 21 

PC  129.481  CL  62.33  CP  -76.64 

planetocentric  CONIC 
C3  183.513  VHL  13.547  OLA  66.33 


FlICHT  time  T34.00 
CISTANCE  393. 4 70 


ARRIVAL  CATE  JUL  8 196 9 


LNCH  A7MTH 
27.13 
152.87 
27.13 
152. 87 
27.13 
152 .87 


LNCH  TIME 


12  54 
23  2 
12  54 
23  2 
12  54 
23  2 


L-I  TIME 

4905.32 

3177.04 

4905.32 

3177.04 

4905.32 

3177.84 


VL 

27.616 

CAL  -5.95 

A7L  64.10 

VP 

37.533 

GAP  5.40 

A7P  115.69 

7Al 

103.92 

7AP  102.01 

ETS  246.45 

PAL 

343.51 

RAC  6571 .0 

VEL  17.460 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

-9.00 

240.96 

249.T0 

-9.79 

95.50 

249.16 

-9.00 

240.96 

249.10 

-9.79 

95.50 

249.16 

-9.00 

240.96 

249.10 

-9.79 

95.50 

249.16 

107.77 

SMA 

120.04 

ECC  .10099 

INC 2 5 .0991 

VI  30.092 

200.99 

TAP 

36.76 

RCA  105.52 

APO  152.16 

V2  34.818 

90.70 

ETE 

167.79 

7AC  97.30 

ETC  14J  .50 

CLP  163.60 

2.96 

VHP 

16.499 

DPA  -71 .63 

RAP  64.60 

ECC  4.0202 

i A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ.  2 LAT 

INJ  2 LONG 

24.04 

M 

15  45 

4305.3 

-17.00 

237.90 

24.04 

23 

55  54 

2577.0 

-17.07 

92.52 

24.04 

M 

15  45 

4305.3 

-17.00 

237.90 

24.04 

23 

55  54 

2577.0 

-17.07 

92 . 52 

24,04 

M 

15  45 

4305.3 

-17.00 

237.98 

24.04 

25 

55  54 

2577.0 

-17.07 

92  ■ 52 

DIFFERENTIAL  CORRECTIONS 
TOE  3.7305  TRA-2.1704  TC3 
ROE-1 .0000  RRA  2.3145  RC3 
FOE  1 .1 101  FRA  -.6507  FC3 
BCE  4.1459  8RA  3.1704  6C3 

LAUNCH  OATE  FEB  24  1969 


MIC-CdURSETXECUTJCN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

-.0002 

BAU 

.2023 

SCT  2793.5  SCR 

2556,1  SG3 

73.0 

ST 

1721.5  SR 

1050.5 

55 

732.2 

.0191 

FAU 

,00053 

RRT  -.9543  RRF 

-.9524  RTF 

.9986 

CRT 

-.9300  CRS 

.9400 

CST- 

■1  .0000 

-.0403 

BSP 

11091. 

5CB  3706.5  R23 

-.1393  R13 

-.9089 

LSA 

2125.5  MSA 

320.0 

SSA 

1 .0 

.0025 

FSP 

-230 

SCI  3743.3  SC2 

569.9  THA 

137.66 

ELI 

1996.3  El2 

3M  .3 

ALF 

M9.I6 

FLIGHT  TIME 

136.00 

ARRIVAL 

DATE 

JUL 

10  1969 

HELIOCENTRIC  CONIC 


DISTANCE  399.196 


RL  140.06 

LAL 

-.00 

LOL  155.21 

VL  27.565 

CAL  -5.66 

A7L  7l  .44 

HCA  190.72 

SMA 

P 

Q 

ECC  .10082 

INC18.5635 

vi 

30.092 

RP  100.02 

LAP 

-3.39 

LOP  345.39 

VP  37 . 502 

CAP  5.50 

A7P  108.26 

TAL  207.41 

TAP 

38.12 

RCA  105.26 

APO  151  .73 

V2 

34  .825 

RC  131 .023  CL  59.53 
planetocentric  conic 

GP  -71.00 

7AL  107.91 

7AP  107.95 

ETS  201 .93 

2 At  98.58 

ETE  202.11 

7AC  103.34 

ETC  176.93 

CLP 

-170.51 

C3  102.668 

VHL 

10.133 

OLA  62.26 

RAl  344.30 

RAO  6570.0 

VEL  14.967 

PTH  2.70 

VHP 

12.272 

DPA" -63. 20 

RAP  55M1 

ECC 

2.6897 

LNCH  A7MTH 

LNCH  TIME 

L-I  rine 

INJ  LAT 

INJ  LONG 

tkj  RT  ASC 

INJ  A7MTH 

INJ  TIME 

FO  CST  TIM 

"INJ  2 LAT 

INJ 

2 LONG 

31  .92 

13 

0 40 

4770.42 

-15.99 

234.36 

245.73 

20.96 

14 

20  10 

4170.4 

-22.94 

230.59 

148.00 

22 

55  16 

3006.67 

-15.90 

94.36 

245.71 

20.96 

23 

46  42 

2406.7 

-22.93 

90.58 

31  .92 

13 

8 40 

4770.42 

-15.99 

234.36 

245.73 

28.96 

14 

20  10 

4178.4 

-22.94 

230.59 

148.00 

22 

55  16 

3006.67 

-15.90 

94.36 

245.71 

28.96 

23 

46  42 

2406.7 

-22.93 

90.58 

3l  .92 

13 

0 40 

4770.42 

-15.99 

234.36 

245.73 

28.96 

14 

20  18 

4170  .4 

-22.94 

230.59 

140.00 

22 

55  16 

3006.67 

-15.90 

94.36 

245.71 

28.96 

23 

46  42 

2486.7 

-22.93 

90.58 

differential  corrections 
TOE  2.9106  TRA-2.7904  TC3  -.3073 
ROE  .3030  RRA  .4761  RC3  -.0025 
FOE  1.0275  FRA  -.6 881  fC3  -.1594 
BCE  2.9436  BRA  2.0306  BC3  .3073 


LAUNCH  CATE  FEB  24  1969 

HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.00  lOL  155.21 
RP  100.79  LAP  -3.39  LOP  140.56 


BAU  .5316 
FAU  .01090 
BSP  12230 
FSP  -301 


VL  27.515  CAL 
VP  37.472  CAP 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5059.7  SCR  €1776  SG 3 92.3 

RRT  -.6733  RRF  -.5390  RTF  .9035 
SOB  3900.0  R23  -.1701  R13  -.9013 
SCI  3002.4  $02  454.0  THA  173.77 

FLIGHT  TIME  130. DO 
CISTANCE  405. 009 

-5.39  A7L  75.60  HCA  193.76  SMA  128.15 
5.70  A7P  104.00  TAL  205.07  TAP  39.63 


ORBIT  DETERMINATION  ACCURACY 


RC  134.153  CL  55.74 
planetocentric  CONIC 
C3  67.947  VHL  0.243  CLA 


GP  -65.56  7al  ill  .49  7AP  113.09  ETS  293.62  7AC  104.59  ETE  212.07 


50.63  RAl  347.90 


LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

36,25 

13  33  50 

4665.54 

-20.72 

M3. 75 

22  58  46 

3013.19 

-20.71 

36.25 

13  33  50 

4665.54 

-20.72 

143.75 

22  50  46 

3013.19 

-20.71 

36.25 

1 3 33  50 

4665.54 

-20.72 

M3. 75 

22  50  46 

3013.19 

-20.71 

differential 

CORRECTIONS 

RCE  .7021  RRA  -.0321  RC3 
FOE  1 .0490  FRA  i 
BOE  2.4349  BRA  2.5564  BC3 

LAUNCH  DATE  FEB  24  1 969 


HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.00  LOL  155.21 

RP  100.77  LAP  -3.30  LOP  351.74 
RC  1 36.471  CL  51 .90  CP 
planetocentric  conic 


TC3 

-.7539 

BAU 

.6916 

RC3 

-.1063 

FAU 

.02729 

FC3 

-.3477 

BSP 

12609 

BC3 

.7613 

FSP 

-375 

RAC  6569.3  VEL  13.759  PTH  2.51  VHP  9.990 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
227.46  244.66  33.02  M 51  36 

92.72  244.64  33.01  23  40  59 

227.46  244.66  33.02  14  51  36 

92.72  244.64  33.01  23  40  59 

227.46  244.66  33.02  14  51  36 

92.72  244.64  33.01  23  40  59 

MID-COURSE  EXECUTION  ACCURACY 
SOT  3977.7  SCR  520.3  SG3  113.0 
RRT  .5500  RRT  .?24I  RTF  .9709 
SG6  4011.6  R23  .2120  R13  .9726 

SCI  3900.4  SG2  430.6  THA  4,22 

flight  time  mo. 00 


ST 

1940.2 

SR 

2 77.5 

SS 

671  . ] 

CRT 

.3351 

CRS 

-.4607 

CST 

-.989 3 

LSA 

2053.2 

MSA 

275.6 

SSA 

2.3 

ELI 

1942.5 

El2 

261  .1 

AlF 

2.79 

ARRI VAL 

CATE 

JUL 

12  1969 

ECC 

.18095 

INC  M .4008 

VI 

30.092 

RCA 

104.96 

APO 

151  .34 

V2 

34  .833 

7AC 

107.79 

ETC 

100.04 

CLP- 

161  .30 

CPA 

-56.01 

RAP 

50.25 

ECC 

2.1182 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4065.5  -27.29  222-07 

2413.2  -27.2H  00.M 

4065.5  -27.29  222.07 

2413.2  -27.20  08.14 

4065.5  -27.29  222.07 

24J  3.2  -27.20  00.M 

ORBIT  DETERMINATION  ACCURACY 
ST  1917.3  SR  400.2  SS  675.1 
CRT  .0591  CRS  -.9423  CST  - .9808 
LSA  2073.5  MSA  266.4  5SA  3.0 
ELI  1963.4  El2  244.0  AlF  12.54 

ARRIVAL  CATE  JUL  14  1969 


DISTANCE  410.057 

VL  27.464  CAL  -5.11  A7L  70.27  HCA  196.05  SMA  127.81 

VP  37.443  CAP  6.00  A2P  101 .24  TAL  204.33  TAP  41.19 

59.55  7AL  113.73  7AP  118.03  ETS  290.40  7AE  109.41  ETE  2M.73 


ECC  .10129  INCH. 7312  VJ  30.092 
RCA  104.64  APO  150.98  V2  34.841 
7AC  111.40  ETC  191.91  ClP- 1 58 .0 1 


C3  49.956  1 

VHL 

7.068 

OLA  55.47 

RAL  352.07 

LNCH  A7M Th 

LNCH  TIME 

l-i  time 

INJ  LAT 

40.09 

M 

0 30 

4569.69 

-24.01 

139.91 

23 

4 45 

2958.77 

-23.99 

40.09 

M 

0 30 

4569.69 

-24.01 

139.91 

23 

4 45 

2958.77 

-23.99 

40.09 

M 

0 30 

4569.69 

-24.01 

139.91 

23 

4 45 

2958.77 

-23.99 

DIFFERENTIAL 

CORRECTIONS 

TOE  2.0247  TRA-2.3260  TC3-1.I54!  BAU  .7029 

RCE  .6960  RRA  -.1534  RC3  -.2051  FAU  .03448 

FOE  1.0756  FRA  -.6913  FC3  -.5976  BSP  12974 

BOE  2.M12  0RA  2.3310  BC3  1.17 22  FSP  -451 


RAO  6560.8  VEL  13,009  PTH 
INJ  LONG 
220.75 
91  .03 
220.75 
91  .03 
220.75 
91  .03 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4052-0  SCR  671.7  SC3  135.3 

RRT  ,7025  RRF  .9074  RTF  .96 11 

SG0  4107.3  R23  .2367  R1 3 .9644 

SGI  4006.3  SC2  414.0  THA  7.47 


2.39  VHP  0.653  CPA  -49.50  RAP  47.03  ECC  1 .0221 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

244.24 

38.36 

15  16  40 

3969 . 7 

-30.17 

215.44 

244.22 

38.35 

23  54  4 

2350.8 

-30.16 

85.7J 

244.24 

38.36 

15  16  40 

3969.7 

-30.17 

215.44 

244.22 

38.35 

23  54  4 

2358.8 

-30.16 

85.71 

244.24 

38.36 

15  16  40 

3969.7 

-30.17 

215.44 

244.22 

30.35 

23  54  4 

2350.8 

-30.16 

85.71 

ORBIT  DETERMINA 
ST  1921 .5  SR 
CRT  .9009  CRS 
LSA  2103.0  MSA 
ELI  1990.7  El2 


TION  ACCURACY 
560.7  SS  608.0 
-.9 776  CST  -.9763 

259.0  SSA  3.9 

229.0  ALF  15.26 


1910 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  -VOL.4,  1968-69  i 


LAUNCH  CATE  FEB  24  1969  FLIGHT  TIME  142.  00  ARRIVAL  CATE  JUL  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  416.710 


RL  140.06 

LAL  ' .00 

LOL  155.21 

VL  27.413 

GAL  -4.03 

A7L  00.13 

HCA 

199.97 

SMA 

127.46 

ECC  .18177 

INC  9.0714 

vi 

30.092 

RP  100.74 

LAP  -3.36 

LOP  354.91 

VP  37.414 

GAP  6.21 

A7P  99.29 

TAL 

202.79 

TAP 

42.76 

RCA  104.29 

APO  150.63 

V2 

34.050 

RC  130.775 

GL  40.20 

GP  -54.07 

7AL  115.56 

7AP  122.65 

ETS  301 .11 

7AE 

113.34 

ETE 

214.01 

7AC  114.71 

ETC  193.29 

CLP 

-156.04 

planetocentric  conic 

C3  39.363 

VHL  6.274 

OLA  52.73 

RAL  356.13 

RAO  6560.5 

VEL  12.670 

PTH 

2.30 

VHP 

7.011 

OPA  -43.77 

RAP  45.01 

ECC 

1 .6470 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.46 

14  26  24 

4400.76 

-26.10 

214.53 

244.17 

42.44 

15 

4]  13 

3000.0 

-31 .95 

200.59 

136.54 

23  11  12 

2919.09 

-26.17 

09.51 

244.15 

42.43 

23 

59  52 

2319.9 

-31 ;93 

03.57 

43.46 

14  26  24 

4400.76 

-26.10 

214.53 

244.17 

42.44 

15 

4J  13 

3000.0 

-31 .95 

200.59 

136.54 

23  11  12 

2919.09 

-26.17 

09.51 

244.15 

42.43 

23 

59  52 

2319.9 

-31 .93 

03.57 

43.46 

14  26  24 

4400.76 

-26.10 

214.53 

244.17 

42.44 

15 

41  13 

3086.0 

-31 .95 

200.59 

136.54 

23  11  12 

2919.09 

-26 . 1 7 

09.51 

244.15 

42.43 

23 

59  52 

2319.9 

-31 .93 

03.57 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0I T DETERMINATION  ACCURACV 


TOE 

1 .0340 

TRA-2.1 370 

TC3-1 .5703 

6AU 

.0430 

SGT  4130.2 

SGR 

725.7 

SG3 

154.0 

ST 

1935.7 

SR 

504.1 

SS 

697.9 

ROE 

.6339 

RRA  -.1694 

RC3  -.2031 

FAU 

.04044 

RRT  .0316 

RRF 

.9407 

RTF 

.9533 

CRT 

.9242 

CRS 

-.9871 

CST 

-.9733 

FOE 

1 .0040 

FRA  -.6577 

FC3  -.0093 

BSP 

13341 

SOB  4201.4 

R23 

.2530 

R13 

.9569 

LSA 

2124.0 

MSA 

252.1 

SSA 

4 .0 

0OE 

1.9413 

BRA  2.1445 

BC3  1 .6035 

FSP 

-522 

SGI  4102.4 

SG2 

390.0 

THA 

0.37 

ELI 

2010.4 

El2 

214.0 

alf 

15.77 

LAUNCH 

DATE  FEB  24  1969 

FLIGHT 

TIME 

144.00 

ARRIVAL 

DATE 

JUL 

10  1969 

HELIOCENTRIC  CONIC  DISTANCE  42£.506 

RL  140.06  LAL  -.00  LOL  155. 21  VL  27.362  GAL  '4.55  A7L  01.50  NCA  203.11  SMA  127.12  ECC  .10239  INC  6.4966  V]  30  . 0 92 

RP  100.71  LAP  -3.32  LOP  350.09  VP  37.305  GAP  6.43  A7P  97.02  TAl  201  .23  TAP  44.34  RCA  103.93  APO  1 50 . 30  V2  34.060 

RC  141.067  GL  44.96  GP  -49.17  7AL  116.75  7AP  126.90  ETS  302.03  7AE  116.55  ETE  213.01  7AC  117.63  ETC  193.62  ClP-156.67 

planetocentric  CONIC 

C3  32.527  VHL  5.703  DlA  50.39  RAl  .04  RAO  6560.3  VEL  12.406  PTH  2.24  VHP  7.266  CPA  -30.53  RAP  43.04  ECC  1.5353 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  A7HTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

46.41 

14  51  7 

44f9 . 77 

-27.59 

200.00 

244.43 

46.00 

16 

4 

46 

3019.0 

- 

32.90 

202.45 

133.59 

23  17  44 

2892.55 

-27.57 

00.25 

244.42 

45.99 

24 

5 

56 

2292.5 

- 

32.96 

81  .81 

46.4J 

14  51  7 

4419.77 

-27.59 

200.00 

244.43 

46.00 

16 

4 

46 

3019.0 

- 

32.98 

202.45 

133.59 

23  17  44 

2892.55 

-27.57 

08.25 

244.42 

45.99 

24 

5 

56 

2292.5 

- 

32.96 

81  .81 

46.41 

14  51  7 

4419.77 

-27.59 

200.00 

244.43 

46.00 

16 

4 

46 

38J9.0 

- 

32.90 

202.45 

133.59 

23  17  44 

2892.55 

-27.57 

08.25 

244.42 

45.99 

24 

5 

56 

2292.5 

- 

32.96 

01  .01 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.7362 

TRA-1 .9430 

TC3-1 .9777 

BAU  .8714 

SGT 

4104.0  SGR 

723.1  SG3 

160.7 

ST  1972.6 

SR 

565.0 

SS 

713.3 

ROE  .5704 

RRA  -.1410 

RC3  -".'3231 

FAU  .04384 

RRT 

.0346  RRF 

.9442  RTF 

.9432 

CRT  .9320 

CRS 

-.9917 

CST 

-.9707 

FOE  1 .0973 

FRA  -.5750 

FC3-1 .1669 

BSP  12806 

SGB 

4246.0  R23 

.2723  R13 

.9470 

LSA  2163.3 

MSA 

249.8 

SSA 

5.0 

BDE  1 .0300 

1 .9409 

BC3  2.0040 

FSP  -520 

SGI 

4220.5  SG2 

394.2  THA 

0.20 

ELI  2047.4 

El2 

204.3 

alf 

15.61 

LAUNCH  DATE  1 

FEB  24  1969 

FLIGHT  TIME  146.00 

arrival 

CATE 

JUL 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  428.447 

RL  140.06 

LAL  -.00 

LOL  155.21 

VL  27.311 

GAL  -4.26  A7L  02.57 

HCA  206.25 

SMA 

L26.78 

ECC  .18315 

INC 

7.4344 

VI 

30  .092 

RP  100.60 

LAP  -3.20 

LOP  1 .27 

VP  37.357 

GAP  6.66  A7P  96.67 

TAL  199.66 

TAP 

45.91 

RCA  103.56 

APO 

150.00 

V2 

34.070 

RC  143.344 

GL  41,93 

GP  -44.03 

7Al  117.30 

7AP  130.76  ETS  304.12 

7AE  119.14 

ETE 

212.30 

ZAC  120.32 

ETC 

193.45 

CLP 

-157.01 

PLANETOCENTRIC  CONIC 

C3  27.000 

VHL  5,273 

OLA  40.36 

RAL  3.83 

RAO  6560 

.1  VEL  12.214 

PTH  2.19 

VHP 

6.911 

OPA  -33.80 

RAP 

43.26 

ECC 

1 .4  576 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

40.97 

15  14  30 

4360.26 

-20.40 

203.03 

245.03 

49.07 

16 

27 

19 

3760.3 

- 

33.53 

197.00 

131  .03 

23  24  24 

2873.40 

-20.47 

87.26 

245.02 

49.07 

24 

12 

17 

2273.5 

- 

33.51 

00.4  3 

40.97 

15  14  30 

4360.26 

-28.40 

203.83 

245.03 

49.07 

16 

27 

19 

3760.3 

- 

33.53 

197.00 

131  .03 

23  24  24 

2073.40 

-28.47 

07.26 

245.02 

49.07 

24 

12 

17 

2273.5 

- 

33.51 

80.4  3 

40.97 

15  14  30 

4360.26 

-20.40 

203.03 

245.03 

49.07 

16 

27 

19 

3760.3 

- 

33.53 

197.00 

131 .03 

23  24  24 

2073.48 

-20.47 

07.26 

245.02 

49.07 

24 

12 

17 

2273.5 

- 

33.51 

80.4  3 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACV 

0R8IT  DETERMINATION  ACCURACV 

TOE  1 .6263 

TffA-l .0091 
RRA  -.1232 

TC3-2.4364 

BAU  .9159 

SGT 

4299.4  SGR 

700.3  SG3 

182.9 

ST  1979.1 

SR 

562.5 

SS 

704  .0 

ROE  .5146 

RC3  -.3652 

FAU  .04766 

RRT 

.0454  RRF 

,9443  RTF 

.9389 

CRT  .9365 

CRS 

'.9940 

CST 

-.9691 

FOE  1 .0591 

FRA  -.5145 

FC3-1 .4037 

BSP  13561 

SGB 

4357.4  R23 

.2705  R13 

.9423 

LSA  2161 .1 

MSA 

241  .5 

SSA 

7.0 

BOE  1 .7050 

BRA  1 .0133 

BC3  2.4636 

FSP  -597 

SGI 

4341.2  SG2 

374.7  THA 

7.99 

ELI  2040.7 

El2 

190.5 

alf 

15.04 

LAUNCH  DATE  FE0  24  1969  FLIGHT  TIME  140.00  ARRIVAL  CATE  JUL  22  1969 


HELIOCENTRIC  CONIC  OISTANCE  434.305 

RL  140.06  LAL  -.00  LOL  155.21  VL  27.259  GAL  '3.96  A7L  03.42  MCA  209.40  SMA  126.44  ECC  .10404  INC  6.5040  VI  30.092 

RP  100.65  LAP  -3.23  LOP  4.46  VP  37.329  GAP  6.00  A7P  95.74  TAL  190.00  TAP  47.40  RCA  103.17  APO  149.71  V2  34.000 

RC  145.600  GL  39.17  GP  -41.01  7AL  117.49  7AP  134,24  ETS  305.16  7AE  121 .24  ETE  210.59  7AC  322.06  ETC  193.06  ClP-157,61 

PLANETOCENTRIC  CONIC 


C3  24.374 

VHL 

4.937 

OLA  46.60 

RAL  7.53 

RAO  6560. 

.0  VEL  12.073 

PTH  2.16 

VHP  6. 

681 

OPA  -29.54 

RAP  43.15 

ECC 

1 .401  2 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .21 

15 

37  11 

4300.34 

-29.03 

199.34 

245.97 

51.70 

16  40 

59 

3708.3 

-33.78 

192-2! 

128.79 

23 

31  25 

2060.18 

-29.02 

86.50 

245.96 

51  .69 

24  19 

5 

2260.2 

-33.77 

79.37 

51  .21 

15 

37  11 

4308.34 

-29.03 

199.34 

24.5 .97 

51.70 

16  40 

59 

3708.3 

-33.70 

3 92.21 

128.79 

23 

31  25 

2060.10 

-29.02 

86.50 

245.96 

51.69 

24  19 

5 

2260.2 

-33.77 

79.37 

51  .21 

15 

37  11 

4308.34 

-29.03 

199.34 

245.97 

51  .70 

16  40 

59 

3708.3 

-33.70 

192.21 

120.79 

23 

31  25 

2060.10 

-29.02 

86.50 

245.96 

51.69 

24  19 

5 

2260.2 

-33.77 

79.37 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

toe  1.5525 

TRA- 

-1 .6693 

TC3-2 .0039 

BAU  .9401 

SGT 

4396.2  SGR 

682.4  SG3 

192.9 

ST  1992.7 

SR  542.0 

SS 

694.6 

ROE  .4656 

RRA 

-.0998 

RC3  -.3858 

FAU  .04984 

RRT 

.8451  RRF 

.9372  RTF 

.9341 

CRT  .9406 

CRS  -.9957 

CST 

- .9674 

FOE  1 .0105 

FRA 

-.4318 

FC3-1 .7701 

BSP  13904 

SGB 

4448.0  R23 

.2663  R13 

.9370 

LSA  2166.3 

MSA  234.0 

SSA 

,0.3 

BOE  J .6200 

BRA 

1 .6723 

BC3  2.9096 

FSP  -633 

SCI 

4434.1  SG2 

361.7  THA 

7.52 

ELI  2057.6 

El2  170.5 

alf 

14.40 

J 91 1 


J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  date  EEB  24  1969 


plight  time  150.00 


ARRIVAL  date  JUL  ?A  1969 


Rl  148.06 

LAL 

-.00 

La  155.21 

VL  27.208 

GAL  -3.65 

A7L  84.11 

HCA  212.56 

SMA 

126 

• .11 

ECC  .10506 

INC  5.8064 

VI 

30.092 

RP  108.61 

LAP 

-3.16 

LOP  7.64 

VP  37.302 

GAP  7.10 

A7P  94.97 

TAL  196.40 

TAP 

4S 

>.04 

RCA  102.^7 

APO  149.44 

V2 

34  .891 

RC  147.057 

OL 

36.64 

GP  -37.65 

7Al  117.15 

7AP  137.38 

ETS  306.02 

7AE  122. §3  ETC 

208 

1.04 

7AC  125.28 

ETC  192.56 

CLP 

-150.36 

PLANETOCENTRIC  CONIC 

C3  21.775 

VHL 

4.666 

OLA  45.22 

RAL  11.20 

RAO  6567.9 

VEL  11.965 

PTH  2.13 

VHP 

6. 

530 

OPA  -25.70 

RAP  43.41 

ECC 

1.3504 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.15 

15 

50  57 

4262.64 

-29.38 

195.36 

247.25 

53,94 

17 

9 

59 

3662.6 

-33.06 

107.99 

126.05 

23 

30  56 

2850.95 

-29.36 

05.93 

247.24 

53.93 

24 

26 

27 

2250.9 

-33.05 

70.56 

53.15 

15 

58  57 

4262.64 

-29.30 

195.36 

247.25 

53.94 

17 

9 

59 

3662.6 

-33.06 

107.99 

126.05 

23 

38  56 

2850.95 

-29.36 

85.93 

247.24 

53.93 

24 

26 

27 

2250.9 

-33.05 

70.56 

53.15 

15 

58  57 

4262.64 

-29.38 

195.36 

247.25 

53.94 

17 

9 

59 

3662  .6 

-33.06 

307.99 

126.05 

23 

38  56 

2850.95 

-29.36 

05.93 

247.24 

53.93 

24 

26 

27 

2250.9 

-33.05 

70.56 

OIFrERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  I .4969 

TRA- 

*1.5309 

TC3-3.3304 

BAU  .9763 

SGT  4409.9  SGR  654.6  SG3 

199.9 

ST  2006.9 

SR  525.9 

SS 

682.6 

ROE  .4269 

RRA 

-.0700 

RC3  -.3940 

FAU  .05097 

RRT  ( 

.0402  RRF 

.9256  RTF 

.9297 

CRT  .9440 

CRS  -.9972 

CST 

-.9659 

FDC  .9722 

FRA 

-.3415 

FC3-2.0263 

BSP  14215 

SG6  4537.3  R23 

.2574  Rl 3 

•9JZ2 

LSA  2172.1 

MSA  220.2 

SSA 

9.6 

BCE  1 .5566 

BRA 

1.5329 

BC3  3.3536 

FSP  -657 

SGI  4523.6  SG2  i 

352.3  THA 

7.03 

ELI  2067.9 

EL2  167.2 

ALF 

14.00 

LAUNCH  date  FEB  2A  1969 


FLIGHT  TIME  15 2.00 


ARRIVAL  DATE  JUL  2 6 1969 


HELIOCENTRIC  ccnic 
Rl  140  .06  LAL  - .00  LOL  1 55 .21 

RP  100.50  LAP  -3.09  LOP  10.03 

RC  150.092  CL  34.29  CP  -34.7l 

PLANETOCENTRIC  CONIC 
C3  19.747  VHL  4.444  OLA 

LNCH  A7MTH  LNCH  TIME 


27.157  GAL 
37.275  GAP 


DISTANCE  446.000 
-3.33  A7L  04.70  MCA 
7.33  ATP  94.31  TAL 


54.04  16  20  9 

125.16  23  47  7 

54.04  16  20  9 

125.16  23  47  7 

54.04  16  20  9 

125.16  23  47  7 

differential  corrections 
TOE  1.4532  TRA-1.3921  TC3-3.7760 
ROE  .3960  RRA  -.0590  RC3  -.3946 
FOE  .9209  FRA  -.2406  FC3-2.2497 
0OE  K 5062  BRA  1.3934  0C3  3.7966 


43.97 

L-I  time 

4222.14 

2044.62 

4222.14 

2044.62 

4222.14 

2044.62 


RAL  14.00 
INJ  LAT 
-29.50 
-29.56 
-29.50 
-29.56 
-29.50 
-29.56 

0AU  1.0023 
FAU  .05132 
BSP  14513 
FSP  -672 


RAO  6567.0 
INJ  LONG 
191.02 
05.51 
191.02 
05.51 
191.02 
05.51 
Mio-a 


VEL  11.000  PTH 
INJ  RT  ASC  IN. 
240  .06 

240 .05 

240 .06 

240.05 

240.06 
240.05 


SGT  4501.7  SGR 
RRT  .0326  RRF 
SG0  4624.6  R23 
SGl  4611.7  SG2 


620.4 


345.0 


LAUNCH  DATE  FEB  24  1969 
HELIOCENTRIC  CONIC 

RL  140.06  LAL  -.00  La  155.21  VL  27.106  GAL 
RP  100.54  lap  -3.01  LOP  14.01  VP  37.249  GAP 
RC  152.312  GL  32.10  GP  -32,13  7AL  115.27  7 AP 
PLANETOCENTRIC  CONIC 


flight  time  154.00 

OISTANCt  451  .035 
-3.01  A7L  05,21  HO 
7.56  A7P  93.74  TAL 


C3  18.130 

VHL 

4 

.258 

OLA  42.09 

RAL  18.61 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

56.33 

16 

40 

59 

4106.04 

-29.68 

123.67 

23 

56 

1 

2040.47 

-29.67 

56.33 

16 

40 

59 

4106.04 

-29.60 

123.67 

23 

56 

1 

2040.47 

-29.67 

56.33 

16 

40 

59 

4186.04 

-29.68 

123.67 

23 

56 

1 

2040.47 

-29.67 

RAO  6567.7  VEL  11.012  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


100.66 

05.22 

100.66 

05.22 

100.66 

05.22 


DIFFERENTIAL  corrections 
TOE  1.4105  TRA-1 .2509  TC3-4. 21 75 
ROE  .3717  RRA  -.0426  RC3  -.3900 
FOE  .0675  FRA  -.1560  FC3-2.4374 
80E  1.4664  BRA  1.2517  0C3  4.2355 

LAUNCH  OATE  FEB  24  1969 

heliocentric  CONIC 


BAU  1 .0266 
FAU  .05104 
BSP  14011 
FSP  -601 


250.70 
250.77 
250.70 
250.77 
250.70 
250.77 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4671.3  SGR  605.5  SG3  207.2 

RRT  .0228  RRF  .0922  RTF  .9230 

SG0  4710.4  R23  .2263  R13  .9240 

SGI  4697.9  SG2  342.2  THA  6.12 

flight  time  156.00 

OISTANCE  457.661 


215.73 

SMA  125.77 

ECC  .10622 

INC  5.2987 

VJ 

30.092 

194.86 

TAP  50.59 

RCA  102.35 

APO  149.20 

V2 

34 .902 

124.29  ETE  207.13 

7AC  127.63 

ETC  192.03 

CLP 

-159.1 9 

2.11 

VHP  6.457 

DPA  -22.24 

RAP  43.95 

ECC 

1 .3250 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.85 

17  30  31 

3622.1 

-33.83 

104 .26 

55.04 

24  34  31 

2244.6 

-33.82 

77.96 

55.85 

17  30  31 

3622 . 1 

-33.83 

104 .26 

55.04 

24  34  31 

2244.6 

-33.82 

77.96 

55.05 

17  30  31 

3622.1 

-33.83 

104 .26 

55.84 

24  34  31 

2244.6 

-33.02 

77.96 

ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

i SG3  204.6 

ST  2020.0 

SR  511.7 

SS 

667.4 

i RTF 

.9260 

CRT  .9495 

CRS  - .998 J 

CST 

- -964U 

f Rl  3 

.9281 

LSA  2176.0 

MSA  221 .2 

SSA 

11.1 

1 THA 

6.55 

ELI  2077.9 

E'.2  156.0 

‘alf 

13.60 

1 

ARRIVAL  cate 

JUL 

28  1969 

218.90 

SMA  125.45 

tcc  .10752 

INC  4 . 7946 

VI 

30.0  9 2 

193.23 

TAP  52.13 

RCA  101.92 

APO  140.97 

V2 

34.914 

125.39 

ETE  205.50 

7AC  129.92 

ETC  191  .49 

CLP 

'160.07 

2.09 

VHP  6 . 422 

OPA  -19.1 D 

RAP  44.73 

ECC 

1 .2904 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.49 

17  50  46 

3506.0 

-33.73 

100.97 

57.40 

24  43  21 

2240.5 

-33.7 Z 

77.53 

57.49 

17  50  46 

3506.0 

-33.73 

380.97 

57.40 

24  43  21 

2240.5 

-33.7a 

77.53 

57.49 

17  50  46 

3586.0 

-33.73 

300.97 

57.40 

24  43  21 

2240.5 

-33.7? 

77.53 

orbit  determination  accuracy 
ST  2032.2  SR  500.9  SS  650.4 

CRT  .9550  CR5  -.9991  CST  -.9631 

LSA  2101.2  MSA  213.7  SSA  12.6 

ELI  2008.0  El2  144.6  AlF  13.31 

ARRIVAL  DATE  JUL  30  1969 


RL  148.06 

LAL 

-.00 

La  155.21 

VL  27.056 

GAL  -2.67 

A7L  05.64 

HCA  222.07 

WA  125 

.12 

ECC  .18897 

INC  4.3550 

VI 

30.092 

RP  308.50 

LAP 

-2.92 

LOP  17.20 

VP  37.224 

GAP  7.79 

A7P  93.24 

TAL  191.59 

TAP  53.66 

RCA  101.48 

APO  140.77 

V2 

34 .926 

RC  154.516 

GL 

30.02 

GP  -29.85 

7A L 113.01 

7AP  145.08 

ETS  307.77 

7AE  126.28 

ETE  203 

.99 

7AC  132.10 

ETC  190.98 

CLP 

-160.97 

PLANETOCENTRIC  CONIC 

C3  16.022 

VHL 

4.101 

DlA  41.94 

RAu  22.42 

RAD  6567.7 

VEL  11.756 

PTH  2.00 

VHP  6.42? 

OPA  -16.25 

RAP  45.71 

ECC 

1 .2768 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.66 

17 

1 42 

4153.64 

-29.71 

105.83 

253.01 

50.92 

10  10 

56 

3553.6 

-33.59 

170.03 

122.34 

0 

9 36 

2838.15 

-29.70 

05.04 

253.00 

58.90 

0 56 

54 

2230.2 

-33.58 

77.23 

57.66 

17 

1 42  ' 

4153.64 

-29.71 

105.83 

253.01 

58.92 

10  10 

56 

3553.6 

-33.59 

170.03 

122.34 

0 

9 36 

2038.15 

-29.70 

05.04 

253.00 

50.90 

0 56 

54 

2230.2 

-33,58 

77.23 

57.66 

17 

1 42 

4153,64 

-29.71 

185.03 

253.01 

58.92 

18  10 

56 

3553.6 

-33.59 

178.03 

122.34 

0 

9 36 

2038.15 

-29.70 

05.04 

253.00 

50.90 

0 56 

54 

2238.2 

-33.50 

77.23 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.3919 

TRA- 

\ .1030 

TC3-4.6461 

BAU  1.0404 

SGT  4754.3  SGR 

506.4  SG3  208.1 

ST  2044.7 

SR  493.0 

SS 

633.2 

ROE  .3532 

RRA 

-.0278 

RC3  -.3009 

FAU  .05019 

RRT 

.8101  RRF 

.87U  RTF 

.9202 

CRT  .9610 

CRS  -.9993 

CST 

-.961  7 

FOE  -3153 

FRA 

-.0633 

FC3-2.5632 

BSP  15051 

SGB  4790.4  R23 

.2077  Rl 3 

.9217 

LSA  2187.0 

MSA  206 . 1 

SSA 

14.3 

BOE  1 .4360 

BRA 

1.1042  6C5  4.6617 

FSP  -681 

SGI  4770.1  SG2 

342.0  THA 

5.74 

ELI  2099.3 

EL2  132.9 

alf 

13.12 

1912 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  FEB  24  1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  AUG  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  463.476 

RL  148.06  LAL  -.00  LOL  155.21  Vl  27.005  GAL  -2.32  ATl  06.03  HCA  225.25  SMA  124.00  ECC  . 3 9057  InC  3.9660  VI  30.092 

RP  100.47  LAP  -2.02  LOP  20.39  VP  37.199  CAP  0.03  A7P  92.79  TAL  109.93  TAP  55.10  RCA  101.02  APO  140.59  V2  34.930 

RC  156.704  GL  20.04  GP  -27.05  7Al  112.03  7AP  147.18  ETS  300.09  7AE  127.01  ETE  202.61  7AC  1 34  .43  ETC  190.40  ClP-161.89 

planetocentric  CONIC 

C3  15.757  VHL  3.969  CLA  41.10  RAl  26.32  RAC  6567.6  VEL  11.711  PTH  2.06  VHP  6.449  OPA  -13.64  RAP  46.05  ECC  1 .2593 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.87 

17  22  29 

4124.36 

-29.68 

183.27 

255.54 

60.16 

10  31  13 

3524.4 

-33.4J 

175.38 

12 1.13 

0 19  50 

2837.58 

-29.67 

84.97 

255.53 

60.15 

1 7 16 

2237.6 

-33.40 

77.08 

58.87 

17  22  29 

4124.36 

-29.68 

183.27 

255.54 

60.16 

18  31  13 

3524.4 

-33.41 

175.38 

12 1.13 

> 0 19  58 

2037.58 

-29.67 

04.97 

255.53 

60.15 

1 7 16 

2237.6 

-33.40 

77.08 

50.87 

17  22  29 

4124.36 

-29.68 

103.27 

255.54 

60.16 

18  31  13 

3524.4 

-33.41 

175.38 

121.13 

0 19  58 

2837.50 

-29.67 

84.97 

255.53 

60.15 

1 7 16 

2237.6 

-33.40 

77.08 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  1.3661  TRA  - .9540  TC3-5.0675  BAU  1 .0703  SGT  4030.6  SCR  571.0  $03  207.9  ST  2050.2  SR  400.2  SS  612.3 

ROE  .3301  RRA  -.0152  RC3  -.3714  FAU  .04909  RRT  .7970  RRF  .0402  RTF  .9103  CRT  .9673  CRS  -.9907  CST  -.9603 

FOE  .7600  FRA  .0242  FC3-2 . 6973  BSP  15335  SOB  4072.2  R23  .1065  Rl 3 .9196  LSA  2105.7  MSA  197.6  SSA  J6.J 

SOE  1.4073  BRA  .954?  6C3  5.0011  FSP  -600  SCI  4060.1  SC2  343.4  THA  5.40  ELI  2104.1  EL2  120.6  ALF  13.02 

LAUNCH  DATE  FEB  24  1969  FLIGHT  TI*  160.00  ARRIVAL  DATE  AUG  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  469.200 

RL  140.06  LAL  -.00  La  155.21  VL  26.955  GAL  -1.96  A7L  06.30  HCA  220.43  SNA  124.40  ECC  .19235  INC  3.6174  V]  30.092 

RP  100.43  LAP  -2.71  LOP  23.50  VP  37 . i 74  GAP  0.27  ATP  92.40  TAL  100.27  TAP  56.69  RCA  100.54  APO  148.43  V2  34.951 

RC  150.075  GL  26.13  GP  -26.07  TAL  109.96  TAP  149.10  ETS  300.20  TA£  127.61  ETC  201.34  TAC  136.66  ETC  190.01  ClP-162.80 

planetocentric  ccnic 


C3  14.890 

VHL  3.059 

OLA  40.32  RAL  30.34 

RAO  6567.6 

VEL  11.674 

PTH  2.05 

VHP  6.498 

DPA  -11 .26 

RAP  40.J4 

ECC  1.2450 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.00 

17  43  32 

4097.62 

-29.60 

100.93 

250.35 

61.26 

10  51  50 

3497.6 

-33.18 

172.96 

120.00 

0 30  59 

2830.07 

-29.50 

05.03 

250.35 

61.24 

2 10  10 

2238.9 

-33.17 

77.06 

60.00 

17  43  32 

4097.62 

-29.60 

100.93 

250.35 

61.26 

10  51  50 

3497.6 

-33.18 

172.96 

120.00 

0.  30  59 

2030.07 

-29.50 

05.03 

250.35 

61.24 

1 18  18 

2238.9 

-33.17 

77.06 

60.00 

17  43  32 

4097.62 

-29.60 

100.93 

256.35 

61.26 

18  51  50 

3497.6 

-33.18 

172.96 

120.00 

0 30  59 

2030.07 

-29.50 

05.03 

250.35 

61 .24 

1 10  10 

2238.9 

-33.17 

77.06 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3419  TRA  -.7902  TC3-5.47O0  BAU  1.0914  SOT  4920.7  SCR  559.3  SC3  206.0  ST  2050.3  SR  404.9  SS  590.0 

ROE  .3265  RRA  -.0036  RC3  -.3612  FAU  .04773  RRT  .7026  RRF  .0242  RTF  .9171  CRT  .9737  CRS  -.9969  CST  -.9583 

FOE  .7052  FRA  .1004  FC3-2. 7753  BSP  15622  SG0  4952.3  R23  .1652  Rl 3 .9102  LSA  2179.7  MSA  189.0  SSA  10. l 

60E  1.3011  BRA  .7902  BC3  5.4027  FSP  -677  SCI  4940.2  SC2  346.8  THA  5.11  ELI  2104.1  EL2  107.6  alF  13.00 


LAUNCH  DATE  FEB  24  1969  FLIGHT  TIME  162.00  ARRIVAL  CATE  AUG  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  475.072 

RL  140.06  LAL  -.00  La  155.21  VL  26.905  GAL  -1.50  A7L  06.70  HCA  231.61  SMA  124.17  ECC  .19430  INC  3.3013  Vj  30.0  9 2 

RP  108.39  LAP  -2.59  LOP  26.70  VP  37.150  GAP  8.52  A7P  92.05  TAL  106.59  TAP  50.20  RCA  100.05  APO  148.30  V2  34.964 

RC  161.027  Cl  24.27  GP  -24.50  7Al  107.61  TAP  150.86  ETS  300.34  7AE  120.11  £TE  200.19  TAC  138.90  ETC  189.57  ClP-163.70 

PLANETOCENTRIC  CONIC 


C3  14.193 

VHL 

3 

.767 

CLA  39.59 

RAL  34.40 

RAO  6567.6 

VEL  11.644 

PTH  2.04 

VHP 

6.565 

OPA  -9.07 

RAP  49.56 

ECC  1 .2 336 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .09 

10 

5 

3 

4072.86 

-29.44 

170.74 

261 .46 

62.24 

19 

12  56 

3472.9 

-32.90 

170.72 

1 18.91 

0 

42 

30 

2042.34 

-29.43 

05.22 

261  .45 

62.23 

4 

29  52 

2242.3 

-32.89 

77.21 

61  .09 

10 

5 

3 

4072.06 

-29.44 

170.74 

261  .46 

62.24 

19 

12  56 

3472.9 

-32.90 

170.72 

110.91 

0 

42 

30 

2042 . 34 

-29.43 

85.22 

261 .45 

62-23 

1 

29  52 

2242.3 

-32.89 

77.21 

61  .09 

10 

5 

3 

4072.86 

-29.44 

170.74 

261 .46 

62.24 

19 

12  56 

3472.9 

-32.90 

170.72 

110.91 

0 

42 

30 

2842.34 

-29.43 

85.22 

261 .45 

62.23 

1 

29  52 

2242.3 

-32.89 

77.21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3159  TRA  -.6358  TC3-5.0464  BAU  1.1113  SCT  4990.4  SCR  550.3  SC3  204.7  ST  2040.6  SR  402.7  SS  565.1 

ROE  .3173  RRA  .0073  RC3  -.3504  FAU  .04616  RRT  .7673  RRF  .7993  RTF  .9165  CRT  .9799  CRS  -.9935  CST  -.9560 

FOE  .6497  FRA  .1006  FC3-2.0154  BSP  15906  SCB  5020.6  R2 3 .1444  R13  .9173  LSA  2164.2  MSA  180.2  SSA  20.3 

BOE  1.3536  BRA  .6359  0C3  5.0560  FSP  -671  SCI  5016.3  SG2  351  .6  THA  4.05  ELI  2094.8  EL 2 93.7  AlF  13.08 

LAUNCH  OATE  FEB  24  1969  FLIGHT  TIME  164.00  ARRIVAL  DATE  AUG  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  400.051 

RL  140.06  LAL  -.00  La  155.21  Vl  26.856  GAL  -1.20  ATl  06.99  HCA  234.00  SMA  123.06  ECC  .19644  INC  3.0117  Vj  30.092 

RP  108.35  LAP  -2.46  LOP  29.97  VP  37.126  GAP  8.77  ATP  91.74  TAL  104.91  TAP  59.70  RCA  99.53  APO  140.20  V2  34.977 

RC  163.161  GL  22.45  GP  -23.10  7AL  105.03  TAP  152.40  ETS  300.27  TAE  120.53  ETE  199.15  TAC  141.14  ETC  189.14  ClP-164.60 

PLANETOCENTRIC  CONIC 


C3  13.646 

VHL 

3.694 

OLA  38.87 

RAL  38.74 

RAO  6567.5  VEL  11.620 

PTH  2.04 

VHP  6 

.648 

DPA  -7.04 

RAP  5J  .09 

ECC 

1 .2246 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.18 

16 

27  13 

4049.51 

-29.22 

J 76.65  264.82 

63.13 

19  34 

42 

3449.5 

-32.56 

168.59 

117.02 

0 

54  20 

2848.45 

-29.20 

85.60  264.02 

63.12 

1 41 

40 

2248.4 

-32.55 

77.55 

62.18 

16 

27  13 

4049.51 

-29.22 

176.65  264.82 

63.13 

19  34 

42 

3449 . 5 

-32.56 

168.59 

117.02 

0 

54  20 

2848.45 

-29.20 

85.60  264.82 

63.12 

1 41 

40 

2240.4 

-32.55 

77.55 

62.18 

16 

27  13 

4049.51 

-29.22 

176.65  264.82 

63.13 

19  34 

42 

3449.5 

- -32.56 

168.59 

117.02 

0 

54  20 

2848.45 

-29.20 

85.60  264.82 

63.12 

1 4] 

40 

2240.4 

-32.55 

77.55 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  1 .2895 

TRA 

-.4625 

TC3-6. f779 

BAU  1 .1288 

SGT  5067.0  SGR 

544.1  SG3 

201.9 

ST  2023.7 

SR  4 82.0 

SS 

540.2 

ROE  .3107 

RRA 

.0186 

RC3  -.3383 

FAU  .04435 

RRT  .7509  RRF 

.7746  RTF 

.91 58 

CRT  .9858 

CRS  -.9877 

CST 

-.9529 

FOE  .5962 

FRA 

.2680 

FC3-2.8135 

BSP  16090 

SGB  5096.9  R23 

.1264  R13 

.9165 

LSA  2M2.3 

MSA  1 72 . 1 

SSA 

22.6 

BOE  1 . 3264 

BRA 

.4628 

8C3  6.1872 

FSP  -658 

SGI  5084.3  SG2 

358.2  THA 

4.63 

ELI  2078.9 

EL2  78 . 7 

4LF 

13.23 

1913 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  * 


LAUNCH  DATE  FEB  24  19 69 

HELIOCENTRIC  conic 
RL  148.06  LAL  ~.00  LOL  155.21 

RP  108 .31  LAP  -2.33  LOP  33.17 

RC  165.276  CL  20.65  CP  -21 .85 


FLIGHT  TIME  166.00 


ARRIVAL  cate  AUC  9 1969 


DISTANCE  486.615 

VL  26.807  GAL  -.80  AZL  87.26  HCA  237.99  SMA  123.56  ECC  .19878  INC  2.7438  VI  30.092 

VP  37.103  GAP  9.03  A7P  91.46  TAL  183.21  TAP  61.20  RCA  99.00  APO  148.12  V2  34.990 

ZAL  102.21  ZAP  153.97  ETS  308.05  ZAE  128.88  ETE  198.21  7AC  143.38  ETC  188.73  ClP-165.49 


C3  13.238 

VHL  3.638 

OLA  38  4 3 

RAL  4342 

RAD  6567.5 

VEL.  11. 603 

PTH  2.03 

VHP  6.744 

DPA  -5.17 

RAP  52.71 

ECC  1 .2179 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.31 

18  50  12 

4026.95 

-28.90 

174.60 

268.44 

63.96 

19  57  19 

3427.0 

-32  4 5 

166.53 

116.69 

1 6 14 

2857.80 

-28.89 

86.20 

268.44 

63.95 

1 53  52 

2257.8 

-32  4 4 

78.13 

63.31 

18  50  12 

4026.95 

-28.90 

174.60 

268.44 

63.96 

19  57  19 

3427.0 

-32  4 5 

166.53 

116.69 

1 6 14 

2857.80 

-28.89 

86.20 

268.44 

63.95 

1 53  52 

2257.8 

-3244 

78.13 

63.31 

18  50  12 

4026.95 

-28.90 

174.60 

268.44 

63.96 

19  57  19 

3427.0 

-32  4 5 

166.53 

116.69 

I 6 14 

2857.80 

-28.89 

86.20 

268.44 

63.95 

1 53  52 

2257.8 

-32  4 4 

70.13 

DIFFERENTIAL  corrections 
TOE  1.2555  TRA  -.2839  TC3-6.4711  0AU  1.1467 

ROE  .3054  RRA  .0293  RC3  -.3274  FAU  .04254 

FDE  .5411  FRA  .3415  FC3-2.7822  BSP  16320 

80E  1 .2921  BRA  .2854  BC3  6.4793  F$P  -645 

LAUNCH  OATE  FEB  24  1 9 69 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5138.6  i 
RRT  .7350  P 
SC6  5166.9  P 
SGI  5154.0  i 

flight  time  168.00 


ORBIT  DETERMINATION  ACCURACY 


539.9  SG3 

198.8 

ST 

1989.4 

SR 

481  .3 

SS 

511  .9 

.7506  RTF 

.9161 

CRT 

.9909  CRS 

-.9787 

CST 

-.9488 

4088  R13 

.9167 

LSA 

2103.3 

MSA 

164.6 

SSA 

25.2 

365.0  THA 

4.44 

Eli 

2045.9 

El2 

62.9 

ALF 

13.49 

ARRIVAL  OATE  AUG  II  1969 


HELIOCENTRIC  CONIC 

RL  148.06  LAL  -.00  LOL  155.21  VL  26.758 

RP  108.26  LAP  -248  LOP  36.37  VP  37.081 

RC  167.370  Gt  18 .87  CP  -20.73  ZAL  99.20 

PLANETOCENTRIC  CONIC 
C3  12.962  VHL  3.600  OLA  37.37  RAL 


DISTANCE  492.365 

CAL  -.38  AZL  87.51  MCA  24J  48  SMA  123.26  ECC  .20133  INC  2.4938  vj  30.092 

CAP  9.30  AZP  91.20  TAL  181.52  TAP  62.69  RCA  98.44  APO  148.08  V2  35.003 

TAP  155.36  ETS  307.69  ZAE  12949  ETE  197.37  7AC  145.64  ETC  188.33  ClP-166.37 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.53 

19 

14  9 

4004.52 

-28.49 

172.54 

115.47 

I 

17  55 

2871  4 3 

-28.40 

87.07 

64.53 

19 

14  9 

4004.52 

-28.49 

1 72 . 54 

115.47 

1 

17  55 

2071 . 1 3 

-28.40 

87.07 

64.53 

19 

14  9 

4004,52 

-28.49 

172.54 

115.47 

1 

17  55 

287J  4 3 

-28.40 

07.07 

DIFFERENTIAL  CORRECTIONS 

MID-( 

TOE  1.2114 

TRA 

-.0987 

TC3-6.71 30 

0AU  14646 

SCT  ! 

RDE  .3010 

RRA 

.0401 

RC3  -.3174 

FAU  .04075 

RRT 

FDE  .4833 

FRA 

.4102  FC3-2.7218 

BSP  16575 

see  ! 

BOE  1.2483 

BRA 

4065 

6C3  6.7205 

FSP  -635 

SCI  ! 

47.58  RAO  6567.5  VEL  11.591 
INJ  RT  ASC 
272.30 

272.29 

272.30 

272.29 

272.30 
272.29 

MID-COURSE  EXECUTION  ACCURACY 


.7199  RRF 
5235.4  R23 
5222-2  SC2 


PTH  2.03  VHP 
INJ  A7MTH 
64.73 

64.72 

64.73 

64.72 

64.73 
64.72 


6.854  OPA  -3.44  RAP  54.42  ECC  1.2133 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

20  20  54 

3404.5 

-31 .64 

164 .46 

2 5 46 

2271  4 

-33  .63 

70 .98 

20  20  54 

3404.5 

-33  .64 

164  .46 

2 5 46 

2271  4 

-31 .63 

78.90 

20  20  54 

3404.5 

-31 .64 

164 .46 

2 5 46 

2271  4 

-31 .63 

70 .90 

ORBIT  DETERMINATION  ACCURACY 


536.8  SG3 

195.3 

ST 

1934.3 

SR 

479.7 

SS 

4 79.5 

.7273  RTF 

.9171 

CRT 

.9949 

CRS 

-.9648 

CST 

- .9420 

.0917  R13 

.9176 

LSA 

2043.4 

MSA 

158.4 

SSA 

2 7.9 

371.6  THA 

4.27 

ELI 

1992.3 

El2 

47.0 

AlF 

13.07 

LAUNCH  DATE  FEB  24  1969 


heliocentric  conic 


flight  time  ito.oo 


ARRIVAL  OATE  AUC  13  1969 


RL 

140.06 

LAL 

-.00 

La 

155.21 

VL 

RP 

100.22 

LAP 

-2.04 

LOP 

• 39.57 

VP 

RC 

169.445 

CL 

17.10 

CP 

-19.72 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

12.815 

VHL 

3.580 

OLA 

36.54 

RAL 

Cl  STANCE  498.096 

26.709  CAL  .05  AZL  87.74  MCA  244.37  SMA  122.96  ICC  .20411  INC  2.2584  Vl  30.092 

37.058  CAP  9.58  AZP  90.98  TAl  179.81  TAP  6449  RCA  97,87  APO  148.06  V2  35.016 

96.01  ZAP  156.65  ETS  307.18  ZAE  129.46  ETE  196.60  ZAC  J47.91  ETC  187.93  ClP-167.24 

5242  RAD  6567.5  VEL  11.585  PTH  2.03  VHP  6.975 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

19  39  15 

3981  .46 

-27.98 

170.40 

276.35 

65.47 

1 29  0 

2869.31 

-27.97 

08.27 

276.34 

65.45 

19  39  15 

3981 .46 

-27.96 

170.40 

276.35 

65.47 

1 29  0 

2889.31 

-27.97 

88.27 

276.34 

65.45 

19  39  15 

3981  .46 

-27.98 

170.40 

276.35 

65.47 

1 29  0 

2889.31 

-27.97 

86.27 

276.34 

65.45 

65.87 
114.13 
65.87 
11443 
65.87 
114.13 

differential  corrections 
TOE  1.1609  TRA  .0974  TC3-6.8623 
RDE  -2993  RRA  .0522  RC3  -.2973 
FDE  .4326  FRA  .4808  FC3-2.5804 
0DE  14989  BRA  4105  BC3  6.8687 


2 17  JO 
20  45  37 
2 17  10 


2 17  10 


6AU  14  768 
FAU  .03820 
8SP  16438 
FSP  -582 


MID-C 

SCT 

RRT 

see 

SCI 


5256.4  SCR  534  .4  $03  189.5 

,6963  RRF  .7034  RTF  .9151 

5283.5  R23  .0875  R13  .9156 

5269.6  SG2  382.6  THA  4.07 


LAUNCH  DATE  FEB  24  1969 
HELIOCENTRIC  CONIC 

RL  148.06  LAL  -.00  La  155.21  VL  26.661 

RP  108  4 8 LAP  -1-88  LOP  42.77  VP  37.036 

RC  171.4 98  CL  15.35  DP  -18.82  ZAL  92.68 

PLANETOCENTRIC  CONIC 

C3  12.799  VHL  3.578  OLA  35.66  RAL  56.69 

LNCH  A/MTH  LNCH  TIME  L-I  time  INJ  LAT 
67.36  20  5 39  3956.94  -27.35 

112.64  1 39  6 2913.29  -27.34 

67.36  20  5 39  3956.94  -27.35 

112.64  1 39  6 2913,29  -27.34 

67.36  20  5 39  3956.94  -27.35 

112.64  1 39  6 2913.29  -27.34 

DIFFERENTIAL  CORRECTIONS 
TOE  14019  TRA  .3062  TC3-6.9742  6AU  14945 
RDE  .2969  RRA  .0639  RC3  -.2929  FAU  .03681 

FOE  .3741  FRA  .5441  FC3-2.49C1  BSP  17005 

BOE  14412  BRA  . 3128  6C3  6,9803  FSP  -609 


CAL 

CAP 


flight  time  172.00 
DISTANCE  503.811 

.49  AZL  87.96  MCA  247.57  SMA  122.67 
9.87  AZP  90.78  TAL  17841  TAP  65.68 


OPA  -1.82  RAP  56,21  ECC  1.2109 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3381.5  -31.04  162.32 

2289.3  -31.03  80.19 

3381.5  -31.04  162.32 

2289.3  -31.03  80.19 

3381.5  -31.04  162.32 

2289.3  -31.03  80.19 

ORBIT  DETERMINATION  ACCURACY 
ST  1864.6  SR  480  4 SS  453.0 

CRT  .9973  CRS  -.9449  CS'  -.9355 

LSA  197 1 .8  MSA  156.2  S5  30.6 

ELI  1925.3  El2  34.3  Alt  14.40 

ARRIVAL  CATE  AUC  15  1969 


TAP  157.85  ETS  306.52  ZAE  129.69  ETE  195.91 

RAO  6567.5  VEL  11.584  PTh  2.03  VHP  7.106 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
168  4 2 280.58  66  4 7 21  11  36 

89.87  280.58  66  4 6 2 27  39 

168  4 2 280.58  66  4 7 21  11  36 

89.87  280.58  6646  2 27  39 

16842  280.58  6647  21  II  36 

89.87  280.58  6646  2 27  39 

MID-COURSE  EXECUTION  ACCURACV 
SCT  5327.4  SCR  534.7  SC3  187.0 

RRT  ,6884  RRF  .6857  RTF  .9190 

SG8  5354.1  R23  .0684  R13  .9194 

SCI  53404  SC2  386.9  THA  3.97 


ECC  .20713  INC  2.0352  Vl  30.0  92 

RCA  97.26  APO  148.08  V2  35.030 

ZAC  J50.I9  ETC  187.51  CLP-16840 

OPA  -.32  RAP  58.00  ECC  1 .2106 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3356.9  -30.32  160.05 

2313.3  -30.31  01.00 

3356.9  -30.32  160.05 

2313.3  -30.31  01.80 

3356.9  -30.32  160.05 

2313.3  -30.31  01.00 

ORBIT  DETERMINATION  ACCURACV 
ST  1700.3  SR  477.0  SS  4J0.9 

CRT  .9972  CRS  -.9139  CST  -.9252 

LSA  1083.3  MSA  156,6  SSA  32.5 

ELI  1842.7  EL2  34.3  AlF  14.97 


1914 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FE0  24  1969  FLIGHT  TIME  174 .00  ARRIVAL  CATE  AUG  17  1 969 


HELIOCENTRIC  CONIC  OISTANCE  509.505 


RL  140.06 

LAt 

-.00 

LOL  155.21 

vl  26.614 

GAL  .96 

A7L  80.18 

HCA  250.77 

SMA 

122.39 

ECC  .21042 

INC  1 .8218 

Vl 

30.092 

RP  100.14 

LAP 

-1  .72 

LOP  45.98 

VP  37.015 

GAP  10.17 

A7P  90.60 

TAl  176.40 

TAP 

67.17 

RCA  96.64 

APO  140.14 

V2 

35.043 

RC  *173 .532  Gl  13.61 

PLANETOCENTRIC  CONIC 

GP  -18.00 

7AL  89.23 

7AP  158.97 

ETS  305.69 

7AE  129.90 

ETE 

195.29 

TAC  152.47 

ETC  107.00 

CLP 

-160.95 

C3  12.918 

VHL 

3.594 

OLA  34.69 

RAL  61 .27 

RAO  6567.5 

VEL  11.589 

PTH  2.03 

VHP 

7.252 

OP A 1 .08 

RAP  60.01 

ECC 

1 .2126 

LNCH  A2MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.06 

20 

33  34 

3929.79 

-26.60 

165.60 

284.96 

66.85 

21 

39  4 

3329.8 

-29.49 

157.57 

110.94 

1 

47  40 

2944. 4J 

*26.59 

91.96 

284,95 

66.84 

2 

36  45 

2344.4 

-29.40 

03.93 

69.06 

20 

33  34 

3929.79 

-26.60 

165.60 

284.96 

66.85 

21 

39  4 

3329.8 

-29.49 

157.57 

J 10.94 

1 

47  40 

2944.41 

-26.59 

91.96 

284.95 

66.84 

2 

36  45 

2344.4 

-29.40 

03.93 

69.06 

20 

33  34 

3929.79 

*26.60 

165 .60 

284.96 

66.85 

21 

39  4 

3329.8 

-29.49 

157.57 

110.94 

1 

47  40 

2944.41 

-26.59 

91.96 

284.95 

66.84 

2 

36  45 

2344.4 

-29.40 

03.93 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .0277  TRA 

.5211 

TC3-6 ,991 9 

BAU 

1.2085 

SGT  5382,0  SGR 

533 .2  SC) 

IK.  3 

ST 

1672.9  SR 

473.1 

SS 

306.3 

ROE 

.2954  RRA 

,0763 

RC3  -.2803 

FAU 

.03409 

RRT  .6739  RRF 

• 6660  RTF 

.9207 

CRT 

.9931  CRS 

*.0681 

CST 

-.9110 

FOE 

.3160  FRA 

.6047 

FC3-2.3383 

BSP 

17217 

see  5400.3  R23 

.0)71  RJ3 

.9210 

LSA 

1773.0  MSA 

163.8 

SSA 

33.5 

eoe 

1.0693  BRA 

.5266 

BC3  6.9975 

FSP 

-597 

SCI  5394.0  SG2 

39). i THA 

3.84 

ELI 

1737.7  E*2 

53.6 

ALF 

15.70 

LAUNCH 

DATE  FEB  24 

1969 

FLIGHT  TIME 

176.00 

ARRIVAL 

DATE 

AUG 

19  1969 

HELIOCENTRIC  CONIC  OISTANCE  515.176 

RL  148 .06  LAL  -. 00  LOt  155.21  Vl  26.567  GAL  1.44  ATL  80,38  MCA  253.95  SNA  122.11  ECC  .21399  INC  1.6166  VI  30.092 

RP  108.10  LAP  -1.55  LOP  49.18  VP  36.994  GAP  10,40  ATP  90.45  TAL  174.69  TAP  68.67  RCA  95.95  APO  148.24  V2  35.056 

RC  175.544  GL  11.91  GP  -17.26  TAL  85.72  TAP  160.02  ETS  304.69  TA£  130.09  ETE  194.72  TAC  154  .77  ETC  186.61  ClP-169.70 

planetocentric  conic 


C3  13.170 

VHL 

3.630 

OLA  33.66 

RAL  65.80  RAO  6567.5  VEL  11,600  PTH  2.03 

VHP 

7. 

408 

DPA 

> 2.39 

RAP  61.99 

ECC 

1 .2169 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2WTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7J  .00 

21 

3 19 

3898,57 

-25.73 

162.76  289.44 

67.52 

22 

0 

10 

3298.6 

-28.55 

154 .76 

109.00 

1 

54  6 

2984 .24 

-25.72 

94.67  209.43 

67.51 

2 

43 

50 

2384.2 

-20.54 

06.67 

71  .00 

21 

3 19 

3098.57 

-25.73 

162.76  289.44 

67.52 

22 

8 

J8 

3298.6 

-20.55 

3 54 .76 

109  .CXI 

1 

54  6 

2984.24 

-25.72 

94.67  289. 4* 

67.51 

2 

43 

50 

2384.2 

-20.54 

06.67 

110.00 

2 

45  42 

2826.43 

-29.44 

83.95  290.99 

71.79 

3 

32 

40 

2226.4 

-31 .64 

75.43 

110.00 

1 

14  50 

3104.38 

-22.13 

102.21  287.63 

63.26 

2 

6 

34 

2504.4 

-25.53 

94.71 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  .9424 

TRA 

.7469 

TC3-6.9287  0AU  1.2216 

SGT  5433.6  SGR 

532.1  SG3 

177.7 

ST 

1554.2 

SR  460.3 

SS 

357.6 

ROE  .2949 

RRA 

.0894 

RC3  -.2673 

FAU  .03302 

RRT  .6603  RRF 

.6403  RTF 

.9228 

CRT 

.9822 

CRS  -.0025 

CST 

- -0930 

FOE  .2592 

FRA 

.6635 

FC3-2.1689 

bsp  i no a 

SGB  54  59.6  #3 

.0476  R13 

.9230 

LSA 

1652.1 

MSA  179.3 

SSA 

33.2 

0OE  .9874 

BRA 

.7522  BC3  6.9339  FSP  -583 

SGI  5445.0  SG2 

398.8  THA 

3.72 

Eli 

1621  .0 

EL2  04.4 

ALF 

16.53 

LAUNCH  OATE  F£8  24  1969 


FLIGHT  TIME  178. 00 


ARRIVAL  date  AUG  21  1969 


HELIOCENTRIC  CONIC 

RL  148.06  LAL  *.00  LOL  155.21  VL  26.520 

RP  105.06  LAP  *1.38  LOP  52.39  VP  36.973 

RC  177.535  CL  10.25  GP  -16.59  TAl  82.16 

planetocentric  CONIC 

C3  13.590  VHL  3.686  OLA  32.54  ffAL  70.26 

LNCH  ATHTH  LNCH  time  l-I  time  INJ  LAT 

73.25  21  35  21  3861 .27  -24.76 

106.75  1 57  37  3034.90  -24.75 

73.25  21  3521  3861 .27  -24.76 

106.75  1 57  37  3034.90  *24.75 

110.00  3 37  53  2725.74  -31.36 

110.00  0 58  12  3210.43  -18.40 

DIFFERENTIAL  CORRECTIONS 
TOE  .8440  TRA  .9831  TC3-6.7876  BAU  1.2341 

ROE  .2950  RRA  .1033  RC3  -.2536  FAU  .03119 

FOE  .2024  FRA  .7 202  FC3-1 .9071  BSP  17616 

0OE  .0941  BRA  .9885  BC3  6.7923  FSP  -572 

LAUNCH  DATE  FEB  24  1969 


OISTANCE  520.821 

GAL  1.94  ATL  88.58  MCA  257.18  SMA  121 .83  ECC  .21786  INC  1.4176  VI  30 .092 

GAP  10.80  ATP  90.31  TAL  172.99  TAP  70.17  RCA  95.29  APO  348,37  V2  35.069 

TAP  161 .00  ETS  303.51  TAE  130.26  ETE  194.21  TAC  157,08  ETC  186.09  ClP-370.61 


RAO  6567.5  VEL  11.610  PTH  2.04  VHP  7.576 
INJ  LONG  INJ  RT  ASC  INJ  A7MT H InJ  TIME 

159.45  294.00  60.17  223943  3261 . 3 -27.50  151.49 

90.13  294.00  60.16  2 40  12  24  34.9  -27.4  9 90.18 

159.45  294.00  68.17  22  39  43  3261.3  -27.50  151.49 

98.13  294.00  68.16  2 40  \Z  2434.9  *27.49  90.18 

76.74  296.44  75.65  4 23  19  2125.7  -33.02  67.90 

109.04  290.77  60.72  1 51  50  2610.4  -22.23  101.92 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

SGT  5401.0  SGR  530.5  SG3  173.0  ST  1420.0  SR  462.0  SS  333.5 

RRT  .6473  RRF  .6318  RTF  .9249  CRT  .9599  CRS  -.7103  CST  -.0740 

SGB  5507.4  R23  .0391  R13  .9251  LSA  1523.5  MSA  204.6  SSA  31.7 

SGI  5492.6  SC2  403.5  THA  3.60  ELI  1495.8  EL2  123.7  ALF  17.38 

flight  time  180.00  arrival  date  aug  23  1969 

OISTANCE  526.430 

GAL  2.47  ATL  88.70  HCA  260.39  SMA  121.56  ECC  .22207  INC  1 .2235  VI  30.092 

GAP  11.15  ATP  90.20  TAL  171.28  TAP  7j  .67  RCA  94.56  APO  140.55  V2  35.083 

TAP  161.92  ETS  302.13  TAE  130.41  ETE  193.75  TAC  159.40  ETC  185.50  ClP-J7].44 


DPA  3.60  RAP  64.04  ECC  1 .2237 
PO  CST  TIM  JNJ  2 LAT  INJ  2 LONG 


3261  .3 
2434.9 
3261  .3 
2434  .9 
2125.7 
2610.4 


HELIOCENTRIC  CONIC 

RL  148.06  LAL  -.00  LOL  155.21  VL  26.474 

RP  108.02  LAP  -1.21  LOP  55.60  VP  36.952 

RC  179.506  GL  8.63  GP  -15.98  TAL  70.60 

planetocentric  conic 

C3  14.165  VHl  3.764  OLA  31.37  RAL  74.60 


LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

75.91 

22  10  40 

3814.10 

-23.60 

155.40 

298.61 

104.09 

I 56  58 

3100.17 

-23.67 

102.63 

298,60 

75.91 

22  10  40 

3014.10 

-23.68 

155.40 

298.61 

104.09 

1 56  50 

3100.17 

-23.67 

102,63 

298,60 

110.00 

4 19  42 

2656.43 

-32. 42 

7i  .61 

301.51 

110.00 

0 51  3 

3305.91 

-15.49 

J 14 ,06 

294.37 

differential  corrections 

TOE  .7378  TRA  1.2340  TC3-6.5596  BAU  1 .2430 
ROE  .2961  RRA  .1182  RC3  -.2375  FAU  .02927 
FOE  .I486  FRA  .7775  FC3-1 .7091  BSP  J7718 
0OE  .7950  BRA  1 .2405  BC3  6.5639  FSP  -555 


74.60  RAO  6567.6  VEL  11.643  PTH  2.04  VHP  7.757 
LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
.68  155.40  298.61  68.01  23  14  14 

.67  102.63  298.60  68.79  2 40  39 

.68  155.40  298.61  68.81  23  14  14 

.67  102,63  298,60  68.79  2 48  39 

• 42  71.61  301.51  70.52  5 3 50 

.49  114.06  294.37  59.14  1 46  8 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5521.7  SGR  528.7  SG3  168.1 

RRT  .6346  RRF  .6170  RTF  .9266 

SGB  5546.9  R23  .0333  R13  .9267 

SGI  5531.9  SG2  407.9  THA  3.50 


DPA  4.73  RAP  66.13  ECC  1.2331 
PO  CST  TIM  INJ  2 LAT  INJ  Z LONG 

3214.2  -26.35  147.49 

2500.2  -26.34  94.73 

3214.2  -26.35  147.49 

2500.2  -26.34  94.73 

2056.4  -33.66  62.60 

2705.9  -19.47  107.20 

ORBIT  DETERMINATION  ACCURACY 
ST  131 J .4  SR  455.2  SS  318.4 

CRT  .919 4 CRS  -.5940  CST  -.0582 

L5A  1403.6  MSA  239.4  SSA  29.5 

ELI  1377.7  EL2  1 70 . 4 ALF  17.99 


1915 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  FEB  24  1969 


FLIGHT  TIME  182.00 


ARRIVAL  CATE  AUG  25  1969 


HELIOCENTRIC  CONIC 
RL  148.06  LAL  -.00  LOt  155.21 
RP  107.98  LAP  -1.03  LOP  58.81 
RC  181.455  CL  7.08  CP  -15.43 
planetocentric  CONIC 
C3  14.920  VHL  3.863  OLA  30.14 
LNCM  A7MTH  LtyCM  TIME  L-I  TIME 
79.22  22  51  24  3749.73 

100.78  1 49  43  3187.66 

79.22  22  51  24  3749.73 

100.78  1 49  43  3187.66 

110.00  4 56  46  2601 .14 

110.00  0 47  27  3384.25 

differential  CORRECTIONS 
TOE  .6177  TRA  1.4953  TC3-6.2757 
ROE  .2977  RRA  .1334  RC3  -.2215 
FOE  .0947  FRA  .8315  FC3-1.5949 
BOE  .6857  BRA  1.5012  BC3  6.2796 

LAUNCH  DATE  FE0  24  1969 


DISTANCE  532.023 

VL  26.429  CAL  3.02  A/L  88.97  HCA  263.60  SNA  121.29  ECC  .22 664  INC  1.0329  VI  30.092 
VP  36.932  CAP  11.51  ATP  90.12  TAl  169.58  TAP  73.19  RCA  93.80  APO  148.78  V2  35.095 
7AL  75.08  TAP  162.78  ETS  300.55  7A£  130.55  ETE  193.32  7AC  161.73  ETC  184.78  ClP-172.26 


RAL  78.80 
J LAT 
-22.52 
-22.51 
-22.52 
-22.51 
-33.09 
-12.71 


RAO  6567.6  VEL  11.675  PTH 
1NJ  LONG  INJ  RT  ASC  INJ 


150.09 

I08.7J 

150.09 

108.71 

67.44 

118.43 


303.24 

303.23 

305.24 
303.23 
306.40 
298.16 


2.05  VHP 
ATMTH  INJ 
69.42 

69.41 

69.42 
69.21 
80.90 
58.00 


mid-course  execution  accuracy 


7.951 
TIME 
23  53  54 
2 42  51 
23  53  54 
2 42  51 
5 40  7 
1 43  51 


OPA  5.78  RAP  68.27  ECC  1-2455 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

3149.7  -25.12  142.23 

2587.7  -25.11  100.86 

-25.12  142.23 

-25.11  100.86 

-34.00  58.31 

-16.84  111.76 


3149.7 

2587.7 

3149.7 

2587.7 
2001  .1 
2784.2 


0R8IT  DETERMINATION  ACCURACY 


BAU 

1.2525 

SOT 

5560.7  SGR 

526.0  SG3 

163.3 

ST 

FAU 

.02749 

RRT 

.6226  RRF 

.6028  RTF 

.9287 

CRT 

BSP 

17894 

SGB 

5585.5  R23 

.0274  R13 

.9288 

LSA 

FSP 

-543 

SGI 

5570.4  SG2 

410.9  THA 

3.39 

ELI 

HELIOCENTRIC  CONIC 
RL  148.06  LAL  -.00  LOL  155.21  VL 

RP  107.94  LAP  -.84  LOP  62.03  VP 

RC  183.384  CL  5.59  CP  -14.92  TAL 

plane tocentric  conic 
C3  15.873  VHL  3.984  OLA  28.88  RAL 


FLIGHT  TIME  184.00 
DISTANCE  537.572 

26.384  GAL  3.59  ATL  89.16  HCA  266.81  SMA  121.03 

36.911  CAP  11.89  ATP  90.05  TAL  167.89  TAP  74.71 

71.61  TAP  163.58  ETS  298.75  TAE  130.68  ETE  192.94 


27.1 


ARRIVAL  OATE  AUG  27  1969 


ECC  .23160  INC  .8446  VJ  30.092, 
RCA  93.00  APO  149.06  V2  35.108 
TAC  164.05  ETC  183.90  ClP-173.07 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

84.09 

23  45  37 

3641 .33 

-21.30 

141  .58 

95.91 

1 27  38 

3323.94 

-21 .29 

118.31 

100.00 

3 5 16 

3010.24 

-26.38 

96.87 

100.00 

0 54  35 

3430.27 

-16.38 

123.98 

110.00 

5 30  36 

2555.21 

-33.53 

63.92 

110.00 

0 45  45 

3458.06 

-10.01 

122.45 

82.83  RAO  6567.6  VEL  11.716  PTH  2.06  VHP  8.159  OPA 
INJ  RT  ASC  INJ  ATMTH 


6.75  RAP  70.45  ECC  1 .2612 


307.87 

307.86 

309.59 

305.70 

311.17 

302.06 


70.03 

70.01 

75.40 

64.64 

82.94 

57.14 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  46  18 

3041.3 

-23.83 

133.77 

2 23  2 

2723.9 

-23.82 

110.51 

3 55  27 

2410.2 

-28.12 

86.51 

J 51  45 

2830.3 

-19.66 

116.73 

6 13  11 

1955.2 

-34.15 

54.74 

1 43  23 

2858.1 

-14.27 

115.93 

MIO-COURSE  EXECUTION  ACCURACY 


1.7687  TC3-5.9364  BAU  1 .2605 

SGT 

S59S.0 

SGR 

522.3  SG3 

158.5 

ST 

.1493  RC3  -.2046  FAU  .02573 

RRT 

.6111 

RRF 

.5896  RTF 

.9308 

CRT 

.8847  FC3-1 .4036  BSP  18053 

SGB 

5619.4 

R23 

.0223  R13 

.9309 

LSA 

1.7750  0C3  5.9399  FSP  -530 

SGI 

5604 .2 

SG2 

412.7  THA 

3.28 

ELI 

ORBIT  DETERMINATION  ACCURACY 
ST  1127.4  SR  437.6  SS  311 .2 

CRT  .7443  CRS  -.3031  CST  -.8588 

LSA  1204.5  MSA  328.7  SSA  24.8 

ELI  1176.5  EL2  280.1  AlF  17. li 


LAUNCH  DATE  FEB  24  1969 
HELIOCENTRIC  CONIC 

Rl  148.06  LAL  -.00  La  155.21  VL  26.339  CAL 

RP"  107.90  LAP  -.66  LOP  65.24  VP  36.891  CAP 

RC  185.291  CL  4.19  CP  -14.46  TAL 

planetocentric  CONIC 

C3  17.047  VHL  4.129  OLA  27.59  RAL  86.66 


FLIGHT  TIME  186.00 


ARRIVAL  OATE  AUG  29  1969 


DISTANCE  543.080 

4.20  ATL  89.34  HCA  270.03  SMA  120.77  ECC  .23699  IHC  .6572  VI  30.092 
-CP*,  12.29  ATP  90.00  TAl  166.21  TAP  76.24  RCA  92.15  APO  149.39  V2  35.120 
68.24  TAP  164.32  ETS  296.72  TAE  130.79  ETE  192.58  TAC  166.38  ETC  182.74  ClP-173.88 


2.08  VHP  8.383  OPA  7.64  RAP  72.67  ECC  1.280 6 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

1 50 

0 

3316.24 

-24.26 

118.77 

90.00 

23  53 

51 

3681.69 

-15.87 

142.23 

100.00 

3 53 

22 

2918.55 

-27.79 

90.43 

100.00 

0 37 

6 

3554.61 

-12.62 

131.30 

110.00 

6 1 

47 

2526.69 

-33.82 

60.95 

110.00 

0 45. 

10 

3529.24 

-7.36 

126.25 

INJ  RT  ASC 
313.90 
310.75 
314.82 
309.14 
315.86 
306.01 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.96 

2 45  16 

2716.2 

-26.11 

110.58 

66.24 

24  55  12 

3081  .7 

-18.95 

134  ,91 

78.51 

4 42  J 

2316.6 

-29.09 

61  ,67 

62.67 

1 36  20 

2954.6 

-16.18 

124.32 

84.67 

6 43  43 

1916.7 

-34.18 

51  .73 

56.52 

1 43  59 

2929.2 

-11.71 

119.86 

DIFFERENTIAL  CORRECTIONS 
TOE  -3521  TRA  2.0601  TC3-5.5454 

ROE  .3034  RRA  .1660  RC3  -.1865 

FOE  -.0060  FRA  .9389  FC3-1 .2161 

BOE  .4648  BRA  2.0667  BC3  5.5485 

LAUNCH  DATE  FEB  24  1969 

HELIOCENTRIC  CONIC 


BAU 

1.2646 

SGT 

5622.5  SGR 

518.2  SG3 

153.8 

ST 

FAU 

.02395 

RRT 

.6O05\RRF 

.5780  RTF 

.9327 

CRT 

BSP 

1S10O 

see 

5646.3  R23 

.0186  R13 

.9328 

LSA 

FSP 

-513 

SGI 

5631.2  SG2 

413.7  THA 

3.18 

ELI 

RL 

146.06 

LAL 

-.00 

La 

1 55  V21  VL 

26,295 

GAL 

4.83 

RP 

107.87 

LAP 

-.47 

LOP 

68.46  VP 

36.871 

GAP 

12.72 

RC 

167.175 

GL 

2.87 

GP 

-14.04  TAL 

64.98 

TAP 

165.01 

PLANETOCENTRIC  CONIC 

C3 

18.472 

VHL 

4.298 

OLA 

26.31  RAL 

90.29 

RAO  6567.7 

FLIGHT  TIME  188.00 

01 STANCE  548.540 

89.53  HCA  273.25  SMA  120.51 
89.97  TAL  164.54  TAP  77.79 
TAP  165.01  ETS  294.44  TAE  130.89  ETE  192.26 


ORBIT  DETERMINATION  ACCURACY 
ST  1092.7  SR  428 .2  SS  320.3 

CRT  .6023  CRS  -.1637  CST  -.8834 

LSA  1158,7  MSA  370.1  SSA  22.7 

ELI  1125.8  EL2  331  .8  AlF  14.57 

ARRIVAL  OATE  AUG  31  1969 


ECC  .24286  INC  .4697  VI  30.092 

RCA  91.25  APO  149.78  V2  35.132 

7AC  168.71  ETC  181.14  ClP-174,70 

OPA  8,47  RAP  74.92  ECC  1.3040 


LNCH  ATMTH  LNCH  TIME  L-I  TIME 
2 41  49  3210.97 

23  31  1 

4 32  5 

0 27  22 


3824 .26 
2855.51 
3654.97 


90.00 

90.00 
100.00 
100.00 

110.00 

110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  .2037  TRA  2.3613  TC3-5.J364 

ROE  .3072  RRA  .1828  RC3  -.1690 

FOE  -.0544  FRA  .9909  FC3-1 .0446 

BOE  .3686  BRA  2.3684  6C3  5.1392 


6 30  37  2484.59 

0 45  18  3598.64 


INJ  LAT 
-25.94 
-11.78 
-28.56 
-9.41 
-33.99 
-4.74 

6AU  1.2691 
FAU  .02229 
BSP  18253 
FSP  -501 


INJ  LONG 
111.51 
150.70 
85.90 
137.03 
58.46 
129.92 


31 9.19 
314.09 
319.73 
312.86 
320.46 
310.00 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5647,9  SGR  512.5  SG3  149. 2 

RRT  .5697  RRF  .5662  RTF  .9349 

SGB  5671.1  R23  .0148  Rl  3 .9349 

SGI  5656.0  SG2  413.3  THA  3.08 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.23 

3 35  20 

2611  .0 

-27.30 

103.11 

64.06 

24  34  45 

3224.3 

-15.18 

143.67 

80.77 

5 19  40 

2255.5 

-29.54 

77.23 

61.50 

1 28  17 

3055.0 

-13.15 

130.23 

86.14 

7 12  2 

1684.6 

-34.15 

4 9.22 

56.11 

1 45  17 

2996. 6 

-9.16 

123.6! 

ST  1096.0  SR  417.6  SS  334,4 
CRT  .4320  CRS  -.0344  CST  -.9140 
LSA  1152.3  MSA  398.9  SSA  20.9 
ELI  1112.6  EL2  37J.0  ALF  10.53 


1916 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  FE6  2 4 1969 


FLIGHT  TIME  190.00 


ARRIVAL  CATE  SEP  2 1969 


HELIOCENTRIC  CONIC 
RL  148.06  LAl  -.00  La  155.?! 

RP  107.83  LAP  -.28  LOP  71.68 

RC  189.037  CL  1 .64  CP  -13.65 

planetocentric  CONIC 
C3  20.180  VHL  4.492  ClA 


DISTANCE  553.945 

Vl  26.252  CAL  J.50  A/L  89.72  HCA  276.47  SMA  120.26  ECC  .24924  INC  .2809  VI  30.092 

VP  36.852  CAP  13.18  A7P  89.97  TAL  162.89  TAP  79.36  RCA  90.29  APO  150.24  V2  35.144 

7AL  61.86  7AP  165.64  ETS  291.90  7AE  130.98  ETE  191.95  7AC  !7j  .02  ETC  178.75  ClP-175.51 

25.04  RAL  93.72  RAO  6567.8  VEL  11.898  PTH  2. 11  VHP  8.885  OPA  9.22  RAP  77.20  ECC  1.3321 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90.00 

3 21  21 

3144.00 

-26.78 

106.79 

324.10 

80.45 

4 13 

45 

2544.0 

- 

27.83 

98.28 

90.00 

23  18  47 

3933.05 

-8.47 

156.96 

317.76 

62.88 

24  24 

20 

3333.1 

- 

12.04 

150.12 

100.00 

5 5 38 

2807.80 

-29.03 

82.43 

324.48 

82.54 

5 52 

25 

2207.8 

- 

29.76 

73.71 

100.00 

0 21  8 

3744.49 

-6.47 

142.04 

316.68 

60.75 

1 23 

32 

3144.5 

- 

10.32 

135.37 

110.00 

6 57  19 

2458.35 

-34.09 

56.42 

325.00 

87.34 

7 38 

18 

1858.3 

- 

34.08 

47.17 

110.00 

0 45  55 

3666.7J 

-2.14 

133.48 

314.00 

55.88 

J 47 

2 

3066.7 

-6.61 

127.24 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .0484 

TRA  2.6789 

TC3-4.7103 

BAU  1.27*4 

SGT 

5665.7  SC* 

505.9  SG3 

144.8 

ST  J140.1 

SR 

406.7 

SS 

352.6 

ROE  .3119 

RRA  .1999 

RC3  -.1514 

FAU  .02067 

RRT 

.5794  MF 

.5552  RTF 

.9372 

CRT  .2600 

CRS 

.0733 

CST 

-.9422 

FOE  -.1005 

FRA  1.0430 

FC3  -.8869 

BSP  18378 

SG6 

5691 .2  R23 

.0114  R13 

.9372 

LSA  1192.3 

MSA 

409.6 

SSA 

19.3 

BOE  .3156 

VO 

s 

evl 

£ 

BC3  4.7127 

FSP  -488 

SGI 

5676.3  SC2 

411.8  THA 

2.98 

ELI  1145. 7 

EL2 

390.8 

ALF 

6.00 

LAUNCH  DATE  FEB  24  1969 


FLIGHT  TIME  192.00 


ARRIVAL  DATE  SEP  4 1969 


HELIOCENTRIC  CONIC 
RL  148.06  LAL  -.00 

La  155.21 

VL  26.209 

DISTANCE  559.268 
OAL  6.20  ATI  89.91  HCA  279.69 

SMA 

120.02 

ECC  .25620 

INC  .0896 

Vl 

30.092 

RP  107.79 

LAP  -.09 

LOP  74.91 

VP  36.832 

GAP  13.67 

A7P  89.96 

TAL  161.25 

TAP 

80.94 

RCA  89.2 7 

APO  150.77 

V2 

35.155 

RC  190.875 

OL  .50 

GP  -13.30 

2 A L 58  .88 

ZAP  166.21 

ETS  289.06 

ZAE  131.06  ETE 

191 .67 

ZAC  173.31 

ETC  174.75 

CLP 

-176.33 

PLANETOCENTRIC  CONIC 
C3  22.211  VHL  4.713 

DLA  23.79 

RAL  96.93 

RAD  6567.9 

VEL  J 1.963 

PTH  2.14 

VHP 

9.166 

OPA  9.91 

RAP  79 . 50 

ECC 

1 .3655 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 54  54 

3095.15 

-27.29 

103.30 

328.82 

62.13 

4 

46  29 

2495.2 

- 28.10 

94.73 

90.00 

23  10  52 

4028.02 

-5.49 

162.36 

321.55 

62.18 

24 

18  0 

3428.0 

-9.17 

155.62 

I 00.00 

5 35  29 

2770.84 

-29.33 

79.73 

329.10 

63.94 

6 21  40 

2170.8 

-29.86 

70.96 

100.00 

0 16  53 

3827.56 

-3.69 

146.64 

320.56 

60.31 

1 

20  41 

3227.6 

-7.61 

1 40  i05 

11 0.00 

7 22  1 

2437.53 

-34.15 

54.80 

329.48 

66.30 

8 

2 39 

1837.5 

-34.00 

45.55 

110.00 

0 46  51 

3733.64 

.41 

136.97 

316.01 

55.62 

1 

49  4 

3133.6 

-4.07 

130.76 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1144  TRA  3.0J33  TC3-4.2785 

ROE  .3174  RRA  .2171  RC3  -.1341 

FOE  -.1445  FRA  1 .0957  FC3 

BOE  .3374  BRA  3.0211  6C3 


LAUNCH  OATE  FEB  24  1969 


.7445 

.2806 


MIO-COURSC  EXECUTION  ACCURACY 
BAU  1.2711  SGT  5684.2  SGR 

FAU  .01910  RRT  .5691  RRF 

BSP  18491  SOB  5706.0  R23 

FSP  -476  SGI  5691.3  SG2 


ORBIT  DETERMINATION  ACCURACY 


498.1  SG3 

140.4 

ST 

1215.1 

SR 

395.5 

SS 

373.1 

.5446  RTF 

.9396 

CRT 

.1056 

CRS 

.1604 

CST 

-.9632 

.0086  R13 

.9397 

LSA 

1267.9 

MSA 

405.1 

SSA 

18.0 

409.1  THA 

2.87 

ELI 

1215.9 

El2 

393.0 

ALF 

2.20 

194.00 

ARRIVAL 

DATE 

SEP 

6 1969 

HELIOCENTRIC  CONIC 
RL  148.06  LAL  -.00 

RP  107.76  LAP  .10 

RC  192.690  GL  -.55 

PLANETOCENTRIC  CONIC 
C3  24.615  VHL  4.961 

LNCH  A7MTH  LNCH  TIME 


La 

155, 

.21 

VL 

26.167 

CAL 

6.95 

LOP 

78, 

.13 

VP 

36.812 

GAP 

14.19 

GP 

-12, 

.98 

ZAL 

56.05 

ZAP 

166.7*. 

OLA 

22, 

.58 

RAL 

99.93 

RAD 

6568.0 

DISTANCE  564.559 

90.11  HCA  282 . 92  SMA  119.78  ECC  .26380  INC 
90.02  TAL  159.64  TAP  82.55  RCA 


.1047 
88.18  APO  151 .38 


30.092 

35.166 


7AP  166.7*.  ETS  285.98  7 AC  131.12  ETE  191.41  7AC  175.54  ETC  166.76  ClP-177.i5 


90.00  4 24  23 

90.00  23  5 19 

100.00  6.  2 23 

100.00  0 13  57 

110.00  7 44  51 

110.00  0 47  58 

DIFFERENTIAL  CORRECTIONS 
TDE  -.2796  TRA  3.3708  TC3-3 
ROC  .3240  RRA  *2347  RC3  - 
FOE  -.1848  FRA  1.1510  FC3  - 
BOE  .4280  BRA  3.3789  BC3  3 


L-I 

3058 

4115 

2742 

3906 

2421 

3799 


TIME 

.35 

.00 

.37 

.20 

.81 

.53 

.8442 

.1168 

.6150 

.8460 


INJ  LAT 
-27.60 
-2.70 
-29.51 
-1.03 
-34.17 
2.93 

BAU  1.2656 
FAU  .01749 
BSP  18479 
FSP  -460 


INJ  LONG 
100.66 
167.24 
77.63 
150.96 
53.57 
140.41 


INJ  RT  ASC 
333.41 
325.40 
333.63 
324.47 
333.91 
322.00 


PTH  2.16  VHP  9.470 
INJ  A7MTH  INJ  TIME 


83.42 

61.80 

85.02 
60.12 

89.03 
55.93 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5694.3  SGR  489.6  SG3  136.3 

RRT  .5593  RRF  .5353  RTF  .9421 

SCe  5715.5  R23  .0069  R13  .9421 

SGI  5701.1  SG2  405.4  THA  2.77 


OPA  10.52  RAP  81.82  ECC  1.4051 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


5 15  22 
24  13  54 

6 48  5 
1 19  3 
8 25  13 
1 51  16 


2458.3  -28.23  92.05 

3515.0  -6.45  160.56 

2J42.4  -29.89  68.85 

3306.2  -4.99  144.42 

1821.8  -33.93  44.33 

3199.5  -1.56  134.20 

ORBIT  DETERMINATION  ACCURACY 
ST  1310.3  SR  384.5  SS  394.4 

CRT  -.0180  CRS  .2253  CST  -.9771 

LSA  1366.1  MSA  392.2  S$A  16.8 

ELI  1310.3  EL2  384.4  ALF  179.67 


LAUNCH  OATE  F£B  24  1969 


FLIGHT  TIME  196.00 


ARRIVAL  date  SEP  8 1969 


HELIOCENTRIC  CONIC 


DISTANCE  569.745 


RL  148.06 

LAL 

'.00 

La  155.21 

VL 

26.125 

CAL  7.75 

AZL  90:31 

HCA  286.14 

SMA 

119 

.55 

ECC  .27210 

INC 

.3054 

VJ 

30.092 

RP  107.73 

LAP 

.29 

LOP  81.36 

VP 

36.793 

GAP  14.76 

A/P  90.09 

TAL  156.05 

TAP 

64 

.19 

RCA  87.02 

APO 

152.07 

V2 

35.177 

RC  194.480 

CL 

-1.51 

GP  -12.68 

7AL 

53.39 

ZAP  167.16 

ETS  282.58 

ZAE  131.16 

ETE 

191 

.16 

ZAC  177.51 

ETC 

144.95 

CLP 

-177.98 

PLANETOCENTRIC  CONIC 

C3  27.451 

VHL 

5.239 

DLA  21.41 

ral 

102.73 

RAO  6568.1 

VEL  12.199 

PTH  2.19 

VHP 

9.800 

OPA  11.08 

RAP 

64.16 

ECC 

J .4518 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90.00 

4 

50  43 

3030.74 

-27.80 

96.66 

337.90 

64.40 

5 

41 

14 

2430.7 

- 

28.29 

90.03 

90.00 

23 

1 18 

4196.55 

-.07 

J7J  .79 

329.29 

61..68 

24 

11 

15 

3596.6 

-3.86 

165.15 

100.00 

6 

26  46 

2721 .04 

-29.63 

76.06 

338.08 

85.85 

7 

12 

7 

2121 .0 

- 

29.89 

67.26 

100.00 

0 

11  52 

3961 .49 

1.53 

155.09 

326.40 

60.14 

1 

16 

14 

3381  .5 

-2.46 

148.57 

110.00 

8 

5 55 

2410.87 

-34.18 

52.71 

336.29 

69.53 

8 

46 

6 

1810.9 

- 

33.87 

43.48 

110.00 

0 49  13 

3864.42 

5.40 

143.61 

325.99 

56.19 

1 

53 

38 

3264.4 

.92 

137.59 

DIFFERENTIAL  CORRECTIONS 

MIO-OOU&SE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.4568 

TRA 

3.7431 

TC3-3.4311 

BAU 

1.2597 

SGT  5701.5  SC*  479.4  SG3  132.3 

ST  1414.6 

SR 

372.9 

SS 

416.1 

ROE  .3312 

RRA 

.2518 

RC3  -.1010 

FAU 

.01601 

RRT  , 

,5467  RRF  , 

.5251  RTF  , 

.9449 

CRT  -.1205 

CRS 

.2810 

CST 

-.9857 

FOE  -.2253 

FRA 

1.2057 

FC3  -.5049 

BSP 

18582 

SCO  5721.6  R23  . 

.0048  R13  - 

.9449 

LSA  1473.6 

MSA 

375.1 

SSA 

15.8 

BDE  .5642 

BRA 

3.7515 

BC3  3.4325 

FSP 

-448 

SGI  5707.6  SG2  400.4  THA 

2.65 

ELI  1415.3 

EL2 

370.0 

ALF 

178.05 

1917 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  FE0  24  1969 

HELIOCENTRIC  CONIC 
RL  IAfl.06  LAl  - .00  LOL  155. 21 

RP  107.70  LAP  .40  LOP  04.58 

RC  196.245  CL  -2.38  CP  -12.41 

planetocentric  CONIC 
c 3 30.790  VHL  5.549  OLA  20.30 

LNCH  AZMTH  LNCM  TIME  L-I  TIME 
90.00  5 14  27  3010.67 

90.00  22  58  19  4274.05 

100.00  6 40  50  2705.91 

100.00  0 10  25  4054.04 

110.00  & 25  20  2404.42 

110.00  0 50  32  3928.30 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6404  TRA  4.1370  TC3-3.0349 

ROE  .3392  RRA  .2604  RC3  -.0059 

FOE  -.2639  fra  1 .2623  FC3  -.4093 

BOE  .7247  8RA  4.1465  0C3  3.0362 

LAUNCH  OATE  FEB  24  1969 

HELIOCENTRIC  CONIC 
RL  140.06  LAL  -.0 

RP  107.67  LAP  .6 

RC  197.966  CL  -3.J 

plane TOCCNTRIC  CONIC 


FLIGHT  time  190.00 


ARRIVAL  DATE  SEP  10  1969 


DISTANCE  574.030 

VL  26,004  CAL  0.59  A7l  90.51  HCA  209.37  SMA  119.32  ECC  .20120  INC  .5127  VI  30.092 

VP  36.773  CAP  15.37  A7P  90.17  TAL  156.50  TAP  05.07  RCA  05.76  APO  152.07  V2  35.107 

7AL  50.09  7AP  167.53  ETS  270.90  7AE  131.10  ETE  190.93  7AC  170.15  ETC  81.91  ClP-178.82 


RAL  105.33 
INJ  LAT 
-27.93 
2.43 
-29.70 
3.98 
-34.18 
7.61 

0AU  1.2498 
FAU  .01456 
0SP  10653 
FSP  -436 


RAO  6560.2  VEL  12.335  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


97.21 
176.11 

74,94 

159.00 

52.21 
147.19 


342.31 

333.19 

342.46 

332.33 

342.63 

329.9? 


2.22  VHP  10.159 
A7MTH  INJ  TIME 

6 4 30 
24 

7 
1 
9 
1 


OPA  11.57  RAP  06.50  ECC  1.5067 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


05.12 

61.70 

86.43 

60.35 

09.03 

56.61 


9 33 
34  3 
17  59 
5 24 
56  1 


2410.7 
3674  .0 
2105.9 
3454.0 
1004.4 
3328.3 


-28.31 
-1  .36 
-29.00 
.00 
-33.83 
3.36 


80,56 

169.48 

66.14 

152.55 

42.90 

140.92 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5703.0  SCR 

468.1  SG3 

128.5 

ST 

1521.5 

SR 

361  .3 

SS 

437.4 

RRT 

.5377  RRF 

.5149  RTF 

.9479 

CRT 

-.2004 

CRS 

.3248 

CST 

-.9910 

see 

57Z2.9  R23 

.0033  R13 

.9479 

LSA 

1584.1 

MSA 

357.0 

SSA 

14.9 

SGJ 

5709.3  SC2 

394.3  THA 

2.54 

Eli 

1523.3 

El2 

353.6 

alf 

177.12 

flight  ti*c 

200.00 

ARRIVAL 

OATE 

SEP 

12  1969 

DISTANCE  579.799 


90.00  5 35 

90.00  22  56 

100.00  7 9 

100.00  0 9 

110.00  0 43 

1 10 .00  0 51 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0315  TRA  .4.5566  TC3-2.6605 
ROE  .3402  RRA  .2842  RC3  -.0720 
FOE  -.3014  FRA  1.3213  FC3  -.3275 
BOE  .9014  BRA  4.5654  BC3  2.6615 

LAUNCH  DATE  FEB  24  1969 

HELIOCENTRIC  CONIC 
RL  148.06  LAL  -.00  LOL  155.21 
RP  107.64  LAP  .86  LOP  91.05 
RC  199.701  CL  -3.89  OP  -11.93 
planetocentric  CONIC 
C3  39.356  VHL  6.273  ClA  10,24 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 55  23  2988.93 

90.00  22  54  20  4419.64 

100.00  7 27  36  2691 .54 

100.00  0 8 44  4192,27 

110.00  8 59  36  2403.71 

110.00  0 53  13  4052.86 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.0262  TRA  5 .0064  TC3-2.3065 
ROE  .3583  RRA  .2993  RC3  -.0590 
FOE  -.3364  FRA  1.3845  FC3  -.2568 
BOE  I .0869  BRA  5.0153  8C3  2.3073 

LAUNCH  DATE  FEB  24  1969 


LOL  155.21 

VL  26.044 

GAL  9.50 

AZL  90.73 

HCA  292.60 

LOP  87.01 

VP  36.754 

CAP  16.03 

AZP  90.28 

TAL 

154.98 

CP  -12.16 

ZAL  40.55 

ZAP  167.04 

ETS  274.92 

ZAE 

131.18 

DLA  19.24 

RAL  107.73 

RAO  6568.4 

VEL  12.494 

PTH 

2.26 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2997.02 

-25.00 

96.21 

346.64 

85.61 

4340.25 

4,01 

180.27 

337.09 

62.06 

2696.20 

-29.74 

74.22 

346.77 

86.80 

4124.22 

6.33 

162.96 

336.25 

60.73 

2402.13 

-34.10 

52.03 

346.92 

89.94 

3991.13 

10.14 

150.56 

333.93 

57.18 

119.09  ECC  .29119  INC  .7285  Vi 
87.58  RCA  84.41  APO  153.77  V2 


6 25  52 
24  8 32 

7 54  7 
1 18  9 
9 23  14 
1 58  24 


MID-COURSE  EXECUTION  ACCURACY 
0AU  1 .2355  SGT  5701  .4  SGR  455.5  SG3  124.0 

FAU  .0 1314  RRT  .5260  RRF  .5043  RTF  .9511 

BSP  18717  SGB  5719.6  R23  .0021  R13  .9511 

FSP  -425  SCI  5706.5  SG2  307.1  THA  2.42 

flight  time  202.00 
DISTANCE  504.627 

VL  26.005  CAL  10.47  A?L  90.95  HCA  295.03  SMA  I 
36.734  CAP  16.76  AZP  90.42  TAL  153.51  TAP 


30.092 
35.196 
4J .25  CLP-1 79 . 68 

DPA  11.99  RAP  80.85  ECC  1.5714 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2397.0  -20.32  87.56 

3748.3  1.03  173.62 

2096.3  -29.86  65.42 

3524.2  2.38  156.40 

1002.1  -33.61  42.81 

3391.1  5.75  144.22 

ORBIT  DETERMINATION  ACCURACY 


RAL  109.96 
INJ  LAT 
-20  .04 
7.07 
-29.75 
8.58 
-34.10 
12.40 

BAU  1.2140 
FAU  .01167 
BSP  18643 
FSP  -410 


RAO  6568. 
INJ  LONG 
95.63 
184.29 
73.87 
166.77 
52.15 
153.91 
MID- 
SGT 
RRT 
SGB 
SGI 


5 VEL  12.670  PTH  2.30  VHP  10.982 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


350.90 
340.98 
351  .02 
340.17 
351.16 
337.88 


85.91 

62.51 

86.99 

61.26 

89.87 

57.89 


6 45  12 
24  8 0 

8 12  20 

1 18  36 
9 39  40 

2 0 46 


ST 

1626.2 

SR 

349.7 

SS 

458.3 

CRT 

-.2634 

CRS 

.3603 

CST 

-.9943 

LSA 

1691 .6 

MSA 

339.1 

SSA 

14. 2 

Eli 

1628.9 

El2 

336.8 

alf 

176.61 

ARRIVAL 

DATE 

SEP 

14  J969 

tee 

.3 0219 

INC 

.9547 

Vl 

30.0  9 2 

RCA 

82.95 

APO 

154.80 

V2 

35.205 

ZAC 

174.51 

ETC 

28.63 

CLP 

179.45 

DPA 

12.36 

RAP 

91  .19 

ECC 

1 .6477 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2388.9 

- 

28.32 

06.97 

3819.6 

3.33 

177.61 

2091  .5 

- 

29.85 

65  .07 

3592.3 

4 .68 

160.15 

1803.7 

- 

33.82 

42.93 

3452.9 

8.07 

147.49 

COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


442.0  SG3 

121.3 

ST 

1723.9  SR 

330.4 

SS 

.4939  RTF 

.9544 

CRT 

-.3115  CRS 

.3071 

CST 

.0017  R13 

.9544 

lSA 

1791 .9  MSA 

322.5 

SSA 

370.9  THA 

2.29 

ELI 

1727.3  El2 

320.9 

ALF 

204,00 

arrival 

DATE 

SEP 

HELIOCENTRIC  CONIC 

RL  148.06  LAL  -.00  LOL  1 55 .21  Vl  25.966 

RP  107.62  LAP  1.04  LOP  94.28  VP  36.715 

RC  201.391  OL  -4.54  CP  -11.72  ZAL  44.37 

PLANETOCENTffIC  CONIC 

C3  44.028  VHL  6.695  OLA  17.31  RAL  112.01 


CAL 

CAP 


DISTANCE  589.288 

11.51  AZL  91.19  HCA  299.06  SMA  110.66  ECC  .31432  INC  1.1936  Vi  30.092 
17.55  ATP  90.50  TAL  152-09  TAP  91.15  RCA  81.36  APO  155.96  V2 


35.213 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

6 

13  3 

2985.75 

-28 .06 

90.00 

22 

53  1 

4488.47 

9.21 

1 00.00 

7 

44  23 

2691  .17 

-29.76 

1 00.00 

0 

8 17 

425 8.28 

10.72 

110.00 

9 

14  38 

2408.81 

-34.18 

110.00 

0 

54  32 

4113.40 

14.57 

DIFFERENTIAL  CORRECTIONS 

TOE-1.2351 

TRA 

5.4813  TC3-1.9836 

BAU  1.1891 

ROE  • 3690 

RRA 

.3126  RC3  -.0475 

FAU  .01030 

FOE  -.3725 

FRA 

1 .4497  FC3  -.1990 

BSP  18704 

BOE  1.2090 

BRA 

5.4902  BC3  1 .9842 

FSP  -400 

ZAP  168.19  ETS  266.20  ZAE  131.11  ETE  190.29  ZAC  172.31  ETC  23.16  ClP  178.55 

RAO  6568.7  VEL  12.892  PTH  2.35  VHP  11.456  DPA  12.66  RAP  93.53  ECC  J.7370 
INJ  LONG  INJ  RT  ASC  IN 


95.39 

188.22 

73.84 

170.50 

52.55 

157.27 


355  .08 
344 .86 
355.20 
344.06 
355.35 
341.62 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.02 

7 2 40 

2385.7 

-28 . 32 

06.74 

63.10 

24  7 49 

3888.5 

5.53 

101 .47 

$7.00 

8 29  15 

2091 .2 

-29.85 

65.04 

61.93 

1 19  15 

3658.3 

6.00 

163.01 

89.63 

9 54  47 

1808.0 

-33.05 

43.32 

50.73 

2 3 5 

3513.4 

10.32 

150.74 

RRT  .4994 
SGB  5700,3 
SGI  5688.3 


SGR 

426.9  SG3 

117.9 

ST 

1015.5 

SR 

326.0 

SS 

490.5 

RRF 

.4015  RTF 

.9500 

CRT 

-.3534 

CRS 

.4124 

CST 

-.9976 

R23 

.0012  R13 

.9580 

LSA 

1086.1 

MSA 

306.1 

SSA 

12.7 

SG2 

369.6  THA 

2.16 

ELI 

1019.3 

El2 

305.1 

ALF 

176.25 

1918 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69  > 


LAUNCH  CATE  FE6  24  3969 


Flight  time  206.00 


ARRIVAL  CATE  SEP  18  1969 


heliocentric  CONIC 

RL  148.06  LAL  -.00  LOt  155,31  VL  35.938 

RP  107.59  LAP  1.33  LOP  97.5?  VP  36.696 

RC  203.056  CL  -5.12  GP  -II .52  ZAl  4?. 52 

planetocentric  CONIC 


01  STANCE  593.747 

GAL  12.65  AZl  91.45  HCA  302.29  SHA  110.45  ECC  .32775  INC  1.4403  Vi  30.092 

GAP  10.42  AZP  90.77  TAL  150.74  TAP  93.03  RCA  79.63  APO  157.28  V2  35.221 

ZAP  160.24  ETS  261.51  ZAE  131.02  ETE  190.00  ZAC  170.30  ETC  20.16  ClP  177.62 


C3  51.307 

VHL  7 

.163 

CLA  16.44 

RAL  113.00 

RAC  6560.9 

VEL  13.140 

PTH  2.40 

VHP 

11.979 

CPA  12.91 

RAP  95.84 

ECC  1 .8444 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 time 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

90.00 

6 29 

3 

2906.07 

-28.05 

95.40 

359.10 

05.90 

7 

10  50 

2306.9 

-28.32 

06.0? 

90.00 

22  51 

59 

4554.00 

11.23 

192.05 

340.71 

63.03 

24 

7 53 

3954  .9 

7.62 

105.23 

100.00 

7 59 

39 

2694.71 

-29.74 

74.11 

359.30 

06.07 

0 

44  34 

2094.7 

-29.06 

65.30 

100.00 

0 0 

0 

4322.27 

12.74 

174.17 

347.93 

62.73 

I 

20  2 

3722.3 

0.99 

167.39 

110.00 

9 28 

22 

2417.12 

'34.10 

53.20 

359.40 

09.25 

JO 

8 39 

1037.1 

-33.90 

43.97 

110.00 

0 55 

46 

4172.62 

16.63 

160.61 

345.72 

59.70 

2 

5 19 

3572.6 

12.40 

153.96 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1.4530 

TRA  5.9000 

TC3-1 .6063 

8AU  1.1569 

SGT  5660.2  SGR 

410.7  SG3  ; 

114.6 

ST 

1097.9 

SR 

315.2 

SS 

518.7 

ROE  . 3000 

RRA  .3242 

RC3  -.0372 

FAU  .00093 

RRT 

.4030  RRF 

.4674  RTF 

.9617 

CRT 

'.3000 

CRS 

.4343 

CST 

-.9985 

FOE  -.4081 

FRA  1 .5194 

FC3  -.1506 

BSP  10744 

SG6  5603.0  R?3 

.0012  Pi  3 

.9617 

LSA 

1971  ,3 

MSA 

290.5 

SSA 

12.1 

BCE  1 . 5029 

BRA  5.9960 

BC3  1 .6067 

ESP  -309 

SGI  5671.6  SG2 

359.4  THA 

2.01 

Eli 

1902.0 

El? 

209.8 

ALF 

176.22 

LAUNCH  DATE  F£0  24  1969 

FLIGHT  TIME  208.00 

arrival 

. DATE 

SEP 

20  1969 

HELIOCENTRIC  CONIC 

OISTANCE  597.962 

RL  140.06 

LAL  -.00 

LOL  155.21 

VL  25.092 

GAL  13.00 

A7L  91 .72  HCA  305.53 

SMA  110.25 

ECC 

.34265 

INC 

1 .7210 

VI 

3 0.092 

RP  107.57 

LAP  1.40 

LOP  100.75 

VP  36.677 

GAP  19.30 

A7P  91 .00 

TAL  149.46 

TAP  94.90 

RCA 

77.73 

APO 

150.77 

V2 

35.228 

RC  204.697 

GL  -5.64 

GP  -11.34 

7AL  40.53 

7AP  160.18 

ETS  256.67 

7 At  130.89  ETE  109.80 

7 AC 

167.90 

ETC 

30.29 

CLP 

176.66 

PLANETOCENTklC  CONIC 

CJ  59.006 

VHL  7 . 602 

OLA  15.63 

RAl  115.59 

RAO  6569.1 

VEL  13.430 

PTH  2.45 

VHP  12.559 

CPA 

13.11 

RAP 

98.13 

ECC 

1 ,97i  1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 43  32 

2991  .79 

-26.03 

95.03 

3.19 

05.00 

7 33  23 

2391  .8 

- 

20 . 32 

07.10 

90.00 

22  51  9 

4610.91 

13.1? 

195.00 

352.52 

64.60 

24  0 0 

4030.9 

9.61 

100.09 

1 00.00 

0 13  29 

2701  .7j 

-29.72 

74.62 

3.31 

06.59 

0 50  30 

2101  .7 

- 

29.87 

65  .82 

100.00 

0 7 49 

4304.22 

14.65 

177.79 

351 .76 

63.65 

1 20  53 

3704.2 

10.99 

170.93 

110.00 

9 40  52 

2420.30 

-34.16 

54.00 

3.53 

00.73 

10  21  20 

1020.3 

- 

33.96 

44  .84 

110.00 

0 56  56 

4230.39 

10.50 

163.95 

349.60 

60.70 

2 7 26 

3630.4 

14.55 

157.16 

DIFFERENTIAL  corrections 


Mio-CCURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .6030 

TRA 

6.5340 

TC3-1 .414? 

BAU 

1.1150 

SGT 

5640*6 

SGR 

393.4 

SG3 

111  .4 

ST 

3971 .0 

SR 

303.7 

SS 

539.2 

ROE  .3937 

RRA 

.3333 

RC3  -.0281 

fau 

.00752 

RRT 

RRF 

.4511 

RTF 

.9655 

CRT 

-.4193 

CRS 

.454  1 

CST 

-.9990 

FOE  -.4436 

FRA 

1.5945 

FC3  -.1104 

BSP 

10745 

SGB 

5662.3 

R23 

.0014 

R13 

.9655 

LSA 

2047.4 

MSA 

275.6 

SSA 

11.4 

60  E 1 . 7204 

BRA 

6.5425 

BC3  1 .4145 

ESP 

-379 

SGI 

5651  .6 

SG2 

340.2 

THA 

1 .06 

ELI 

1975.2 

El2 

275.1 

alf 

176.23 

LAUNCH  CATE  FE8  24  1969 


flight  time  210.00 


ARRIVAL  CATE  SEP  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  601  .076 


RL  140.06 

LAL 

-.00 

LOL  155.21 

VL  25.856 

CAL  15.22 

A7l  92.0? 

HCA 

300.76 

SMA 

118.06 

ECC  .35925 

INC 

2.0104 

VI 

30.09? 

RP  107.55 

LAP 

1 .57 

LOP  103.99 

VP  36.658 

GAP  20.45 

A7P  91.26 

TAL 

140.27 

TAP 

97.03 

RCA  75.65 

APO 

160 .47 

V2 

35.235 

RC  206.313 

GL 

-6.11 

GP  - 

11.17 

?Ai  39.29 

7AP  160.02 

ETS  251 .72 

ZAE 

1 30 . 72 

ETE 

109.67 

7AC  165.74 

ETC 

17.03 

ClP 

175.65 

planetocentric  CONIC 

C3  60.206 

VHL 

0.259 

CLA 

14.09 

RAl  137.14 

RAC  6569.3 

VEL  13.760 

PTH 

2.52 

VHP 

13.206 

CPA  13.26 

RAP 

100.39 

ECC 

2.1225 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN- 

1 TIME 

PO  CST  TIM 

TNj 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

56  33 

3000.04 

-27.99 

96.43 

7.09 

05.50 

7 

46  33 

2400.0 

•28.32 

87.70 

90.00 

22 

50  20 

4600 

.50 

14.09 

199.46 

356.27 

65.63 

24 

0 29 

4000 . 5 

11.47 

192.45 

100.00 

0 

25  56 

2711 

.76 

-29.67 

75.37 

7.23 

06.20 

9 

11  8 

2131.8 

29.80 

66.57 

100.00 

0 

7 42 

4444 

.01 

16.42 

101  .34 

355.53 

64.67 

1 

21  46 

3044  .0 

12.87 

1 74 . 34 

1 10.00 

9 

52  9 

2442.02 

-34.14 

55.15 

7.49 

00.10 

10 

32  51 

1042.0 

34  .02 

45.90 

1 10.00 

0 

57  59 

4206 

.51 

20.41 

167.28 

353.42 

61  .97 

2 

9 25 

3606.5 

16.51 

160 .33 

differential  corrections 

MID- 

-COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE-i 

.9245 

TRA 

7.3220 

TC3-1 

.1671 

BAU 

1 .0644 

SGT 

5624.7 

SGR 

374.9 

SO  3 

100.4 

ST 

2034 .3 

SR 

292.3 

SS 

560.4 

RCE 

.4000 

RRA 

.3393 

RC3  - 

.0204 

FAU 

.00607 

RRT 

.4421 

RRF 

.4316 

RTF 

.9693 

CRT 

-.4469 

CRS 

.4720 

CST 

- .9994 

FOE  - 

.4000 

FRA 

1 .6760 

FC3  - 

.0771 

BSP 

10740 

SGB 

5637.2  R?3 

.0018 

R13 

.9693 

LSA 

2314.1 

MSA 

261  .2 

SSA 

10.9 

BCE  1 

.9673 

BRA 

7.1301 

0C3  1 

.1673 

FSP 

-360 

SGI 

5627.2 

SG2 

336.2 

THA 

1 .69 

ElT 

2030.6 

El2 

261  .0 

alf 

176.26 

LAUNCH  CATE  FEB  24  1969 


flight  time  212.00 


ARRIVAL  CATE  SEP  24  1969 


HELIOCENTRIC  CONIC 


OISTanCE  605.421 


RL  148.06 

LAL 

-.00 

La  155.21 

VL  25.022 

CAL  16.70 

A7L  92.34 

HCA  312.00 

SMA  117.07 

ECC  .37781 

INC  2.3434 

VI 

30.09? 

RP  107.53 

LAP 

1 .74 

LCP  107.23 

VP  36.639 

GAP  21.65 

AZP  91.57 

TAL  147.19 

TAP  99.19 

RCA  73.34 

APO  162.41 

V2 

35.240 

RC  207.904 

GL 

-6.52 

GP  -1 1.02 

7AL  37.92 

ZAP  167.74 

ETS  246.74 

ZAE  130.40 

ETE  109.46 

ZAC  163.62 

ETC  16.13 

ClP 

174 .59 

PLANETOCENTRIC  CONIC 

C3  79.254 

VHL 

0.902 

OLA  14.21 

RAL  110.53 

RAO  6569.5 

VEL  14.163 

PTH  2.50 

VHP  13, 

.930 

CPA  13.36 

RAP  102.59 

ECC 

2.3043 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

0 13 

3011 .20 

-27.92 

97.24 

10.06 

05.10 

7 50 

22 

2411  .2 

-20.31 

00.60 

90.00 

22 

49  53 

4739.52 

16.51 

203.03 

359.94 

66.66 

24  0 

53 

4139.5 

13.21 

195.91 

100.00 

0 

37  5 

2724.48 

-29.61 

76.31 

1 1 .01 

05.71 

9 22 

29 

2124.5 

-29.89 

67.52 

1 00.00 

0 

7 36 

4501  .47 

10.06 

104.82 

359.23 

65.77 

1 22 

37 

3901 .5 

34.64 

I 77 . 70 

110.00 

10 

2 16 

2457.96 

-34.09 

56.39 

11.33 

07.36 

10  43 

14 

1050.0 

-34.00 

47.14 

110.00 

0 

50  54 

4340.76 

22.11 

170.57 

357.17 

63.24 

2 11 

15 

3740.0 

10.35 

163.46 

DIFFERENTIAL  CORRECTIONS 

MIO-CCURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-2.1766 

TRA 

7.7613 

TC3  -.9420 

BAU  . 9982 

SGT  5597.1  SGR  355.6  SG3  105.6 

ST  2006.0 

SR  201.2 

SS 

502.4 

ROE  .4239 

RRA 

.3416 

RC3  -.0137 

FAU  .00451 

RRT 

.4150  RRF 

.4084  RTF 

.9730 

CRT  -.4720 

CRS  .4904 

CST 

-.9996 

FOE  -.5163 

FRA 

1.7660 

FC3  -.0492 

BSP  10633 

SGB  5605.4  R23 

•00?7  R13  . 

.9730 

LSA  2170.6 

MSA  247.5 

SSA 

10.3 

BCE  2.2175 

BRA 

7.7600 

BC3  .9421 

FSP  -357 

SCI  5599.0  SC?  3?3.3  THA 

1. 52 

El!  2091.0 

EL?  247.4 

alf 

176.31 

1919 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69' 


LAUNCH  CATE  FEB  2 4 1 969 


flight  time  2\a  .00 


ARRIVAL  CATE  SEP  Z6  1969 


HELIOCENTRIC  CONIC 
Rl  I 48  ,06  LAL  - .00  LOL  155.21 

RP  107.52  LAP  1.90  LOP  110.40 

RC  209.470  GL  -6.89  GP  -10.87 

PLANETOCENTRIC  conic 

C3  92.612  VHL  9.624  CLA  13.60  RAL  119.74 


VL  25.789  GAL 
VP  36.621  GAP 
7al 


CISTANCE  608.504 

18.33  A7L  92.70  MCA  315.23  SMA  117.70  ECC 
22.99  A7P  91.92  TAl  146.24  TAP  101.47  RCA 


.39862  INC  2.7034 
70.78  APO  164.61 


VI  30.092 
V2  35.246 


36.72  TAP  167.34  ETS  241.77  TAE  130.18  ETE  189.25  TAC  161.55  ETC  15.47  ClP  173.46 

RAO  6569.8  VEL  14.627  PTH  2.65  VHP  14.746  DPA  13.42  RAP  104.74  ECC  2.5242 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

7 18  26 

3024.88 

-27.84 

98.24 

14.48 

84.61 

8 8 

51 

90.00 

22  49  21 

4795.77 

18.00 

206.50 

3.50 

67.76 

24  9 

17 

100.00 

8 46  55 

3739.52 

-29.53 

77.42 

14.65 

85.13 

9 32 

35 

100.00 

0 7 29 

4556.37 

19.56 

188.21 

2.81 

66.93 

1 23 

25 

110.00 

10  11  13 

2475.78 

-34.03 

57.76 

15.04 

86.54 

10  52 

28 

no. oo 

0 59  41 

4392.87 

23.67 

173.81 

.82 

64.59 

2 12 

54 

DIFFERENTIAL  CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACY 

TOE-2 .4493 

TRA  8.4507 

TC3  -.7419  BAU  .9187 

SGT 

5564.3  SGR 

335.3  SG3 

102.8 

ROE  .4414 

RRA  .3389 

RC3  -.0084 

FAU  .00287 

RRT 

.3830  RRF 

.3785  RTF 

.9767 

FOE  -.5554 

FRA  1 .8639 

FC3  -.0268 

BSP  18624 

SGB 

5574.4  R23 

.0035  Rl  3 

.9767 

BCE  2.4888 

BRA  8.4575 

6C3  .7420  FSP  -348 

SCI 

5565.8  SG2 

309.6  THA 

1.33 

2424  .9 

4195.8 
2139.5 
3956.4 

1875.8 

3792.9 


-28.30 

14.82 

-29.89 

16.27 

-34.13 

20.06 


89.60 
199.26 
68 .63 
380.96 
48.53 
166.54 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  FE0  24  1969 

heliocentric  conic 

RL  148.06  LAL  - .(30  LOL  155.21  VL 

RP  107.50  LAP  2.06  LOP  113.72  VP 

RC  211.012  GL  -7.22  GP  -10.73  7AL 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  216.00 

DISTANCE  611 .007 
20.15  A7L  93.11  MCA  3 
24.51  A7P 


25.758  GAL 
36.603  GAP 

35.68  7AP  166.80  ETS  236.87  7AE  129.80  ETE  189.02  ?AC  159-56  ETC 


C3  108.883 

VHL  10.435 

OLA  13.06 

RAL  120.79 

RAO  6570 .1 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 27  20 

3040.74 

-27.73 

99.39 

90.00 

22  48  40 

A848.98 

19.33 

209.8 3 

I 00.00 

8 55  27 

2 756.53 

-29.43 

78.67 

100.00 

0 7 18 

4608.42 

20.91 

191.48 

110.00 

id  18  58 

2495,21 

'33.94 

59.29 

110.00 

1 0 16 

4442.51 

25.09 

176.97 

differential  corrections 


ROE 

FOE 


.4611  RffA 


TC3 

-.5627  BAU 

.8191 

RC3 

-.0042  FAU 

.00105 

FC3 

-.0083  BSP 

10584 

BC3 

.5627  FSP 

-339 

VEL  15.173  PTH  2.72  VHP  15.671 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
17.92  84.05 

6.92  68.90 

18.12  84.48 

6.26  68.14 

18,57  85.65 

4±34  65.98 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5527,3  SGR 
RRT  .3423  RRF 
SG0  5536.2  R23 
SGI  5528.4  5G2 


8 18  0 
24  9 37 

9 41  24 

1 24  6 

11  0 33 

2 14  19 


ST 

2130.7 

SR 

270.1 

SS 

606.6 

CRT 

-.4978 

CRS 

.5099 

CST 

-.9998 

LSA 

2219.5 

MSA 

233.0 

SSA 

9.7 

ELI 

2135.0 

El2 

233.0 

ALF 

176.35 

ARRIVAL 

o 

m 

SEP 

28  1969 

ECC 

.42206 

INC 

3.1069 

Vi 

30.092 

RCA 

67.92 

APO 

167.13 

V2 

35.250 

TAC 

159.56 

ETC 

14.97 

ClP 

172.26 

OPA 

13.44 

RAP 

106.81 

ECC 

2.7919 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2440  * 7 

- 

20.27 

90.76 

4249.0 

2156.5 

4008.4 
1895.2 

3842.5 


16.29 
-29.88 
17.76 
-34.17 
21  .63 


202.47 
69.90 
184 .10 
50.05 
169.53 


ORBIT  DETERMINATION  ACCURACY 


314.4  SG3 

100.2 

ST 

2164,6 

SR 

259.3 

SS 

633.0 

.3407  RTF 

.9802 

CRT 

-.5238 

CRS 

.5305 

CST 

-.9999 

.0044  R13 

.9802 

LSA 

2259,4 

MSA 

220.4 

S5A 

9.2 

295.3  THA 

1.12 

ELI 

2168.9 

£l2 

220.4 

ALF 

376.37 

LAUNCH  CATE  FEB  24  1969 

HELIOCENTRIC  CONK 
RL  148.06  LAL  -.00  LOL  155.21 

RP  107.49  LAP  2.21  LOP  116.97 

RC  212.528  GL  -7.50  GP  -10.60 

PLANETOCENTRIC  CONIC 


flight  time  218.00 


ARRIVAL  CATE  SEP  30  1969 


VL  25.729 
VP  36.587 
7Al  34.83 


C3  128.670 

VHL  11 .352 

CLA  12.59 

RAL  121.65 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 34  49 

3058.48 

-27.60 

90.00 

22  48  13 

4098.79 

20.52 

1 00.00 

9 2 38 

2775.24 

-29.29 

1 00.00 

0 7 1 

4657.27 

22.12 

110.00 

10  25  30 

2515.96 

-33 .82 

110.00 

1 0 38 

4489.31 

2 6.35 

DIFFERENTIAL 

CORRECTIONS 

01  STANCE  612.773 

GAL  22.19  A7L  93.57  MCA  321.70  SMA  117.37  ECC  .44855  INC  3.5656  Vl  30.092 

GAP  26.24  A7P  92.80  TAL  144.85  TAP  106.55  RCA  64.73  APO  170.02  v2  35.254 

7AP  166.11  ETS  232.07  7AE  129.32  ETE  188.77  TAC  157,66  ETC  14.60  ClP  170.96 

13,44  RAP  108.78  ECC  3.1209 


TOE-3.0491  TRA 10.0262  TC3  -.4030  BAU  .6944 
ROE  .4837  RRA  .3137  RC3  -.0011  FAU- . 00104 
FOE  -.6403  FRA  2.0948  FC3  .0070  BSP  18523 
80 E 3.0872  BRA10.0311  BC3  .4030  FSP  -330 

LAUNCH  0AT£  FEB  24  1969 

HELIOCENTRIC  CONIC 

RL  148.06  LAL  -.00  La  155.21  VL  25.703 

RP  107.48  LAP  2.35  LOP  120.21  VP  36.571 

RC  214.018  GL  -7.74  GP  -10,47  7AL  34.17 

PLANETOCENTRIC  CCNIC 

C3  153.647  VHL  12.395  OLA  12.20  RAl  122.32 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  7 40  48  3077.87  -27.44 

90.00  22  47  33  4944.79  21.56 

100.00  9 8 23  2795.42  -29.14 

100.00  0 6 35  4 702.48  23.17 

110.00  10  30  42  2537.81  -33.67 

110.00  1 0 45  4532.84  27.46 

DIFFERENTIAL  CORRECTIONS 
TOE-3.3769  TRA10 .9336  TC3  -.2609  BAU  .5360 
ROE  .5098  RRA  .2875  RC3  .0009  FAU- .00353 

FOE  -.6869  FRA  2.2331  FC3  ,0 199  BSP  18356 

BOC  '3.4151  BRAID .9374  0C3  .26d9  FSP  -321 


RAO  6570 
INJ  LONG 
100.67 
213.00 
80.05 
194,61 
60.90 
180.03 
M10-' 
SOT 
RRT 
SOB 
SGI 


4 VEL  15.818  PTH  2.80  VHP  16.724  DPA 


INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  csf  TIM 

INJ  2 LAT 

INJ  2 LONG 

21 .15 

83.42 

8 25  47 

2458.5 

-28.23 

92.06 

10.15 

70.05 

24  9 52 

4298.8 

17.62 

205 .52 

21.37 

83.77 

9 48  53 

2175.2 

-29.85 

71  .29 

9.52 

69.36 

1 24  38 

4057.3 

19.11 

187 .10 

21 .91 

04.71 

11  7 26 

1916.0 

-34 .10 

51  .67 

7.68 

67.39 

2 15  28 

3889 . 3 

23.05 

172.42 

COURSE  EXECUTION  ACCURACY 
5485.5  SGR  293.1  SG3  97.7 
. 2909  RRF  .2921  RTF  .9836 
5493.3  R23  .0054  R13  .9836 

5486.2  SG2  280.4  THA  .89 


ST  2188.3  SR 
CRT  -.5507  CRS 
LSA  2290.5  MSA 
ELJ  2192.6  EL2 


248.9  SS  662.5 
.5529  CST  -.9999 
207.4  SSA  8,6 


FLIGHT  TIME  220.00 


207,4  ALF  176.38 
ARRIVAL  CATE  OCT  2 1969 


DISTANCE  613.597 

GAL  24.49  ATL  94.09  HCA  324.93  SMA  11 7.23 

GAP  28.23  ATP  93.35  TAL  144.49  TAP  109.42 

TAP  165.25  ETS  22 7.42  ?AE  128.72  ETE  188.50 

RAO  6570.7  VEL  16.582  PTH  2.88  VHP  J7.932 

INJ  LONG  INJ  RT  A5C  INJ  ATMTH  INJ  TIME 
102.06  24.13 

215.97  13.15 

81.53  24.37 

197.55  12.54 

62.59  24.99 

182.93  10.79 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5439.7  SGR 
RRT  .2256  RRF 
SG0  5446.5  R23 
SGI  5440.0  SG2 


ECC  .47860  INC  4.0949  VJ  30.092 
RCA  61.13  APO  173.34  V2  35.256 
TAC  155.87  ETC  14.33  CLP  169.55 

OPA  13.42  RAP  110.64  ECC  3.5286 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


82.73 

8 

32 

6 

2477.9 

-28 • 1 7 

93.47 

71.19 

24 

9 

57 

4344  .8 

18.80 

208.39 

63.01 

9 

54 

58 

2195.4 

-29.80 

72.79 

70.57 

I 

24 

57 

4102.5 

20. 31 

189.92 

83.72 

11 

13 

0 

1937.8 

-34.17 

53.38 

68.79 

2 

16 

18 

3932.0 

24.32 

175.16 

ORBIT  DETERMINATION  ACCURACY 


272.1 

SG3 

95.4 

ST 

2200.7 

SR 

239.1 

SS 

694.9 

.2294 

RTF 

.9866 

CRT 

-.5786 

CRS 

.5770 

CST 

-.9999 

.0065 

Rl  3 

.9866 

LSA 

2311 .9 

MSA 

194,7 

SSA 

8.0 

265.0 

THA 

.65 

El! 

2205.1 

El2 

194.6 

ALF 

176.37 

1920 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL .4.  1968-69* 


LAUNCH  DATE  F£0  25  1969 


FLIGHT  TIME  70.00 


ARRIVAL  DATE  HAT  6 1969 


HELIOCENTRIC  CONIC 


RL 

148 .10 

LAL 

-.00 

LOL 

RP 

108.47 

LAP 

.82 

LOP 

RC 

57.109 

GL 

3.80 

GP 

PLANETOCENTRIC  conk 

C3 

34.875 

VHL 

5.906 

CLA 

156.22  VL  27.700 
242. A4  VP  37.709 
18.54  7AL  151 .38 


DISTANCE  191.795 

GAL  -9.94  A7l  89.18  HCA  86.22  SMA  129.48  ECC  .22330  INC  .8212  VI  30.086 
GAP  -8.95  A7P  89.95  TAL  220.69  TAP  306.91  RCA  100.57  APO  1 58.39  Vg.  34.936 
7AP  27.23  ETS  322.26  7AE  146.85  ETE  23.87  7AC  126.22  ETC  148.39  ClP  -20.30 


LNCH  A7MTH 
90.00 
90.00 
100.00 


LNCH  TIME 

0 34  27 
13  51  50 

1 58  18 


L-I  TIME 
2517.22 
4830.27 
2246.76 


5.32  RAL  2.72  RAO  6568.4  VEl  12.500  PTH  2.26  VHP  6.844 
INJ  LONG  INJ  RT  A$C  INJ  A7MTH  INJ  TIME 


INJ  LAT 
-25.58 
18.87 
-26.84 


61.59 

208.65 

41.37 


235.43 

232.04 

235.10 


102.59 

68.49 

103.67 


1 16  24 
15  12  20 

2 35  45 


100.00 

15  10  40 

4575.96 

20.08 

189.43 

231  .52 

67.38 

16  26 

56 

110.00 

3 12  17 

2015.18 

-30.26 

22.74 

234.04 

106.72 

3 45 

53 

110.00 

16  13  10 

4380.30 

23.30 

173.02 

229.96 

64.25 

17  26 

10 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACT 

TOE  -.1639 

TRA  -.2947 

TC3  .3989 

0AU  .2106 

SOT 

574.2  S OR 

482.5  SG3 

142.1 

ROE  -.3345 

RRA  .2616 

RC3  .2116 

FAU  .05235 

RRT 

.3472  RRF  - 

.5197  RTF  - 

.5613 

FOE  -.3164 

FRA  -.5163 

FC3-1 .2996 

BSP  1627 

SOB 

- 750.0  R23  - 

.1067  R13  - 

.6509 

BCE  .3725 

BRA  . 3940 

BC3  .4516 

FSP  -373 

SOI 

623.7  S02 

416.6  THA 

31.63 

LAUNCH  DATE  FEB  25  1969 

flight  time 

72.00 

HELIOCENTRIC  CCNIC 

OISTANCE  198. 

535 

RL  148.10 

LAL  -.00 

LOL  156.22 

VL  27.820 

CAL  -9.87  A7L  89.36 

HCA  89.40 

SMA  130.33 

RP  108.51 

LAP  .64 

LCP  245.62 

VP  37.786 

GAP  -8.12  A7P  89.99 

TAL  222.04 

TAP  311 

.44 

RC  59.010 

CL  2.99 

GP  19.79 

2Al  152.48 

TAP  30.4 0 ETS  325.11 

7AE  146.69 

ETE  26.82 

PLANETOCENTRIC  CON 1C 

C3  33.968 

VHL  5 .828 

OLA  4.17 

RAL  2.11 

RAO  6568. 

3 VEL  12.463 

PTH  2.25 

VHP  6. 

438 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 40  39 

2474.65 

-24.91 

58.65 

233.86 

103.92 

1 21 

54 

90.00 

13  40  45 

4859.53 

19.59 

210.49 

231 .23 

69.14 

15  1 

44 

100.00 

2 3 57 

2205.97 

-26.16 

38.54 

233.51 

105.01 

2 40  43 

100.00 

15  0 8 

4603.44 

20.79 

191.16 

230.73 

68.02 

16  16 

52 

110.00 

3 16  4] 

1978.34 

-29.51 

20.13 

232.38 

106.10 

3 49 

39 

110.00 

16  3 $4 

4403.83 

23.99 

174.50 

229.22 

64.89 

17  17 

17 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACT 

TOE  -.1525 

TRA  -.2886 

TC3  .4081 

BAU  .2173 

SGT 

574.2  SCR 

505.6  SG3  ; 

160.0 

ROE  -.3168 

RRA  .2758 

RC3  .2497  FAU  .05767 

RRT 

.3715  RRF  - 

.5743  RTF  - 

.5558 

FOE  -.3929 

FRA  -.5937 

FC3-1 .4699  BSP  1708 

500 

765.1  R23  - 

.1204  R13  - 

.6718 

80E  .3516 

BRA  .3992 

BC3  .4785 

FSP  -430 

SOI 

637.7  502 

422.7  THA  35.53 

DPA  30.89  RAP  32.88  ECC  1.5740 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1917.2  -23.59  53.49 

4230.3  15.78  201.33 

1646.8  -24.70  33.23 

3976.0  16.84  182.13 

1415.2  -27.67  14.50 

3780.3  19.65  165.79 

ORBIT  DETERMINATION  ACCURACY 

ST  181  .4  SR  333.5  SS  204 . 1 

CRT  .7460  CRS  -.7622  CST  -.9769 

L5A  404.7  MSA  145.6  SSA  29.0 

65.47 


SSA 

ELI  363.1  EL2  111 .0  ALF 


ARRIVAL  DATE  MAT  0 1969 


ECC  .21772  INC  .6352  VJ  30.086 

RCA  101.95  APO  158.70  V2  34.923 

ZAC  125.45  ETC  147.7 1 CLP  -23.56 

OPA  32.02  RAP  32.22  ECC  1.5590 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1874.6  -22.75  50.65 

4259.5  16.58  203.31 

1606.0  -23.84  30.50 

4003.4  17.62  183.80 

1378.3  -26.75  12.03 

3803.8  20.41  167.19 

ORBIT  DETERMINATION  ACCURACT 
ST  J73.1  SR  322.1  SS  237.7 

CRT  ,7150  CRS  -.7667  CST  -.9754 

LSA  407.6  MSA  1 52 . 3 SSA  29.4 

ELI  348.1  CL2  132.0  ALF  66.39 


LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  74.00 


ARRIVAL  CATE  MAT  10  1969 


HELIOCENTRIC  CONI C 


DISTANCE  205.248 


RL  148.10 

LAL 

-.00 

LOL  156.22 

VL  27.924 

GAL  -9.80 

A7L  89.55 

HCA  92.58 

SMA 

131 

.07 

ECC  .21293 

INC 

.4494 

VI 

30.066 

RP  108.55 

LAP 

.45 

LOP  248.80 

VP  37.852 

GAP  -7.33 

A7P  90.02 

TAL  223.25 

TAP 

315 

.84 

RCA  103.16 

APO 

158.98 

V2 

34.91 1 

RC  60 . 976 

CL 

2.15 

GP 

21  .16 

7 AL  153.44 

ZAP  33.80 

ETS  327.62 

7AE  146.65 

ETE 

30 

.16 

7AC  124.47 

ETC 

147.13 

CLP 

-26.99 

PLANETOCENTRIC  CONIC 

C3  33.198 

VHL 

5.762 

Ola 

3.04 

RAl  1 .62 

RAD  6566.3 

VEL  12.433 

PTH  2.25 

VHP 

6.067 

OPA  33.16 

RAP 

31  .32 

ECC 

1 .5464 

LNCH  A7MTH 

LNCH  TIME 

l-i 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

47  9 

2433 

.69 

-24.21 

55.86 

232.52 

105.15 

1 

27  43 

1633.7 

-21  .90 

47.95 

90.00 

13 

30  22 

4888 

.93 

20.29 

212.36 

230.62 

69.82 

14 

51 

51 

4288.9 

17.36 

204.92 

100.00 

2 

9 55 

2166 

.74 

-25.44 

35.84 

232.14 

106.25 

2 

46 

2 

1566.7 

•22.96 

27.92 

100.00 

14 

50  17 

4631 

.12 

21 .48 

192.92 

230.13 

68.70 

16 

7 28 

4031 .1 

18.40 

185.49 

110.00 

3 

21  25 

1942.94 

-28.73 

17.66 

230.96' 

109.37 

3 

53 

48 

1342.9 

■25.82 

9.70 

110.00 

15 

55  16 

4427.68 

24.67 

176.02 

226.67 

65.55 

17 

9 

4 

3827.7 

21  .16 

168.63 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACT 

TOE  -.1437 

TRA 

-.2879 

TC3 

.4085 

BAU  .2229 

SOT 

569.4  SGR  533.4  503  179.3 

ST  167.4 

SR 

307.9 

SS 

272.6 

ROE  -.2969 

RRA 

.2912 

RC3 

.2921 

FAU  .06339 

RRT 

.3870  RRF 

,6282  RTF 

.5384 

CRT  .6762 

CRS 

-.7646 

CST 

-.9712 

FOE  -.4788 

FRA 

-.674 2 

FC3-1 

.6530 

BSP  1753 

SOB 

780.2  R23  -. 

,1347  R13 

.6922 

LSA  413.6 

MSA 

158.6 

SSA 

29.6 

BOE  .3298 

BRA 

.4095 

8C3 

.5022 

FSP  -490 

SOI  650,6  SG2  430.3  THA  40.21 

ELI  331.2 

El2 

114.7 

ALF 

66.89 

LAUNCH  DATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  76.00 
OISTANCE  211.932 


ARRIVAL  DATE  MAT  \Z  1969 


RL  148.10 

LAL 

-.00 

LOL 

156.22 

VL  28.013 

GAL  -9.73 

A7L  89.74 

HCA  95.76 

SMA 

131 

! .72 

ECC  .20001 

INC 

.2620 

VI 

30.006 

RP  108.58 

LAP 

.26 

LOP 

251 .98 

VP  37.907 

GAP  -6.59 

A7P  90.03 

TAL  224.34 

TAP  320.10 

RCA  104.22 

APO 

159.23 

V2 

34.900 

RC  63.000 

CL 

1 .27 

GP 

22.64 

7AL  154.27 

7AP  37.41 

ETS  329.92 

7AE  146.69 

ETE 

33.97 

7AC  123.27 

ETC 

146.66 

CLP 

-30.61 

PLANETOCENTRIC  CONIC 

C3  32.540 

VHL 

5.704 

DLA 

1.93 

RAL  1 .26 

RAO  6568.3 

VEL  12.406 

PTH  2.24 

VHP 

5. 

,730 

DPA  34.36 

RAP 

30.13 

ECC 

1 .5355 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

53  56 

2394.13 

-23.40 

53.19 

231 .40 

106.30 

1 

33 

52 

1794.1 

-21 .02 

45.30 

90.00 

13 

20  38 

4918.39 

20.97 

214.26 

230.20 

70.53 

14 

42 

37 

4310.4 

10.13 

206.74 

100.00 

2 

16  12 

2128.85 

-24.69 

33.28 

231 .00 

107.41 

2 

51 

41 

1520.9 

-22.07 

25.46 

100.00 

14 

41  5 

465 8.90 

22.16 

194.71 

ZZ9.11 

69.41 

15 

58 

44 

4050.9 

19.16 

187.20 

110.00 

3 

26  31 

1908.79 

-27.94 

15.32 

229.75 

110.55 

3 

58 

20 

1300.0 

■24.09 

7.40 

110.00 

15 

47  16 

4451 .73 

25.34 

177.57 

228.31 

66.25 

17 

1 

20 

3051  .7 

t\  .91 

170.09 

differential  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACT 

TOE  -.1369 

TRA 

-.2916 

TC3 

.4006 

BAU  .2284 

SGT 

560.0  SGR  567.0  SG3  200.1 

ST  163.0 

SR 

290.0 

SS 

309.3 

ROE  -.2741 

RRA 

.3079  RC 3 

.3393 

FAU  .06949 

RRT 

.3908  RRF 

.6802  RTF 

,5098 

CRT  .6269 

CRS 

-.7552 

CST 

-.9646 

FDE  -.5756 

FRA 

-.7577 

FC3- 

1 .8488 

BSP  3002 

SOB 

796.9  R23  -. 

.1440  R13 

,7157 

LSA  423.2 

MSA 

164  .6 

SSA 

29.6 

BOE  . 3064 

BRA 

.4241 

8C3 

.5250 

FSP  -556 

SCI  1 

664.6  SC2  439.7  THA  45.90 

ELI  311.8 

El2 

119.0 

ALF 

67.01 

1921 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


launch  CATC  Fee  25  1969 

HELIOCENTRIC  CONIC 
RL  146.20  LAL  -.00  LOL  156.22 

RP  IDS .62  LAP  .07  lOP  255.16 

RC  65.076  CL  .36  CP  24.23 

PLANETOCENTRIC  CONIC 
C3  31.970  VHL  5.654  CLA  .64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 


VL  26.069  CAL 
VP  37.953  CAP 
7AL  154.96  7AP 


FlICHT  TIME  76.00 

DISTANCE  218.565 
-9.67  AZL  89.93  HCA  98.94  SNA 
-5.87  A7P  90.01  TAL  225.28  TAP 
4J.24  ETS  332.09  7AE  146.77  ETE 


1 1 7 2355.72 

13  11  33  4947.91 


90.00 
too. 00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


2 22  51  2092.09 

14  32  30  4686.77 

3 31  59  1875.68 

15  39  51  4475.94 


RAL  1 .01 
INJ  LAT 

-22.72 
21  .63 
-23.92 
22.82 
-27 . 1 3 
26.00 


TOE 

-.1315  TRA 

-.2991 

TC3 

.3040 

BAU 

.2340 

SGT 

ROE 

-.2477  RRA 

.3262 

RC3 

.3921 

FAU 

.07600 

RRT 

FOE 

-.6054  FRA 

-.0442 

FC3-2.0580 

BSP 

1005 

see 

BOE 

.2004  BRA 

.4426 

BC3 

.5494 

FSP 

-630 

SGI 

LAUNCH  DATE  FES  25  1969 
HELIOCENTRIC  CONIC 

RL  148.10  LAL  -.00  LOL  156.22  VL  28.152 

RP  108.65  LAP  -.11  LOP  258.33  VP  37.990 

RC  67.198  CL  -.58  GP  25.92  7AL  155.50 

PLANETOCENTRIC  CONIC 

C3  31.471  VHL  5,610  OLA  -.25  RAL  .89 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 839  2318.20  -21.94 

90.00  13  3 2 4977,50  22.27 

100.00  2 29  53  2056.19  -23.12 

100.00  14  24  29  4714.75  23.45 

U0.00  3 37  51  1843.39  -26.30 

rrO.OO  15  33  0 4500.31  26.63 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1308  TRA  -.3136  TC3  .3569  BAU 

ROE  -.2179  RRA  .3449  RC3  .4495  EAU 

FOE  -.8038  FRA  -.9268  FC3-2.2720  BSP 
BOE  .2542  BRA  .4661  BC5  .5740  FSP 


RAO  6568.3  VEL  12.383  PTH  2.24  VHP  5.427 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
50.63  230.47  107.36  1 40  23 

216.17  229.95  7] .27  14  34  1 

30.82  230-05  108.48  2 57  43 

196.52  229.51  70.14  15  50  37 

13.09  228.75  111.64  4 315 

179.15  228.13  66.98  16  54  27 

MID-COURSE  EXECUTION  ACCURACY 

546.8  SGR  607.3  SC3  222.5 
.3799  RRF  -.7 292  RTF  -.4693 
817.2  R23  -.1418  R13  -.7449 

681.8  SG2  450.6  THA  52.74 

FLIGHT  TIME  60.00 


ARRIVAL 

OA  TE 

MA  Y 

14  1969 

ECC 

.20527 

INC 

.0734 

VI 

30.086 

RCA 

105. 

.13 

APO 

159.43 

V2 

34  .089 

7AC 

121 

.04 

ETC 

146.34 

CLP 

-34  .45 

OPA 

35 

.55 

RAP 

28.65 

ECC 

1.526! 

PO 

CST  ■ 

TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1755 

.7 

- 

20.13 

42.91 

4347 

.9 

18.87 

208.58 

1492 

.1 

■21 .17 

23.10 

4086 

.8 

19.90 

188 .94 

1275 

.7 

■23.95 

5.37 

3075 

.9 

22,65 

171 .59 

ORBIT  DETERMINATION  ACCURACY 
ST  161 .8  SR  270.2  SS  340.7 

CRT  .5624  CRS  -.7362  CST  -.9551 

LSA  437.5  MSA  168.9  SSA  29.4 

ELI  289.0  EL2  125.1  ALF  66.79 

ARRIVAL  CATE  MAT  16  1 969 


OISTANCE  225,206 

GAL  -9.62  A7L  90.12  HCA  102.11  SNA  132.75 

CAP  -5.20  A7P  89.98  TAL  226.08  TAP  328.19 

ZAP  45.27  ETS  334.20  ZAE  146.84  ETE  43.13 


tCC  . 20221  INC  .1168  VI  30.006 

RCA  105.91  APO  159.60  V2  34.070 
7AC  120.19  ETC  146.19  CLP  -30.51 


3 VEL  12.363  PTH  2.23  VHP  5.158  OPA  36.73  RAP 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ 


RAO  6568. 

INJ  LONG 

48.15  229.73  108.36  1 47  17 

218.11  229.88  72.04  14  25  59 

28.45  229.29  109.49  349 

198.36  229.45  70.91  15  43  4 

10.95  227.94  112.67  4 8 35 

180.75  228. J2  67,74  16  48  0 

MID-COURSE  EXECUTION  ACCURACY 


26.86  ECO  1 .5179 
2 LAT  INJ  2 LONG 

1718.2  -19.23  40.53 

4377.5  19.60  210.45 

1456.2  -20.25  70.83 

4U4.7  20.63  190.70 

1243.4  -23.00  3.35 

3900.3  23.38  173.1 0 

ORBIT  DETERMINATION  ACCURACY 


.2415 

SGT 

529.9  SGR  654.2  SG3  245.4 

ST 

165,0 

SR 

246.0 

SS 

388.6 

.00259 

RRT 

.3430  RRF  -.7730  RTF  -.4040 

CRT 

.4053 

CRS 

-.7040 

CST 

-.9455 

1956 

SGB 

041 .9  R23  -.1276  R13  -.7766 

LSA 

457.1 

MSA 

171  .5 

SSA 

29.2 

-704 

SGI 

703.0  SG2  463.2  THA  60.88 

Eli 

264.7 

El2 

134  .6 

ALF 

65.22 

LAUNCH  DATE  FEB  75  1969 


HELIOCENTRIC  CONIC 


RL 

140 

.10 

LAL 

-.00 

LOL 

156, 

.22 

VL 

28.204 

GAL 

RP 

100 

.60 

LAP 

-.30 

LOP 

261  , 

.50 

VP 

38.019 

GAP 

RC 

69. 

360 

GL 

-1.57 

GP 

27, 

.71 

7AL 

155.89 

7AP 

Flight  time  82.00 
OISTANCE  231 .794 

-9.56  A7L  90.31  MCA  105.28  SMA  133.14 
-4.55  A7P  89.92  TAl  226.73  TAP  332.02 
49.50  ETS  336.32  7AE  146.82  ETE  48.54 


ARRIVAL  CATE  MA V 10  1969 


tee  .19957  INC  .3132  VJ  30.086 
RCA  106.57  APO  359.71  V2  34.867 
7AC  118.32  ETC  146.23  ClP  -42.81 


PLANETOCENTRIC  CONIC 
C3  31.028  VHL  5.570  OLA  -1.32 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
1 16  36  2281.28 


12  55  1 5007.30 

2 37  19  2020.87 

14  16  59  4742.94 

3 44  9 181 1 .66 

15  26  38  4524.91 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


BDE 


LAUNCH  DATE  FEB  25  19 69 


RAL  .88 
INJ  LAT 
-21.13 
22.88 
-22.30 
24.07 
-25.45 
27.26 


RAO  6568.2 
INJ  LONG 
45.75 
220,08 
26.15 
200.23 
8.87 
102.39 


VEL  12.345  PTH 
INJ  RT  ASC 
229.16 
229.97 
228.71 
229.55 
227.32 
228.27 


2.23  VHP  4.924  DPA  37.89  RAP  24.74  ECC  1.5106 


INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

109.30 

1 54  37 

1683 .3 

-18.30 

38  .22 

72.84 

14  10  29 

4407.3 

20.31 

212-35 

110.44 

3 11  0 

1*20.9 

-19.32 

18.62 

71.71 

15  36  2 

4142.9 

21  .34 

192.49 

113.63 

4 14  21 

1231.7 

-22.03 

.1.38 

68.53 

16  42  3 

3924.9 

24.10 

174  .66 

TC3 

.3175 

BAU 

.2490 

SGT 

RC3 

.5116 

FAU 

.08913 

RRT 

FC3- 

■2.4060 

BSP 

204  7 

SGB 

SC3 

.6021 

FSP 

-779 

SGI 

HELIOCENTRIC  CONIC 

RL  140.10  LAL  -.00  LOL  156.22  VL  28.246  GAL 

RP  100.72  LAP  -.49  LOP  264.67  VP  30 .040  GAP 

RC  71.560  CL  -2.60  GP  29.58  7AL  156.13  ZAP 

PLANETOCENTRIC  CONIC 

C3  30.630  VHL  5.534  DLA  -2.40  RAL  .99  I 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 25  1 2244.63  -20.29 

90.00  12  47  27  5037.40  23,47 

100.00  2 45  15  1905.84  -21.45 

100.00  14  9 55  4771,50  24.66 

11 0.00  3 50  56  1700.24  -24.50 

110.00  15  20  44  4549.67  27.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1427  TRA  -.3596  TC3  .2666  BAU  .2610 

ROE  -.1461  RRA  .3830  RC3  ,5700  FAU  .09553 

F0E-I.0664  FRA- 1.0732  FC3-2.7000  BSP  2196 
BOE  .2042  BRA  .5254  BC3  .6373  FSP  -060 


MID-COURSE  EXECUTION  ACCURACY 

512.2  SGR  707.0  SG3  260.5 
.2736  RRF  -.8111  RTF  -.3094 

073.7  R23  -.0967  R13  -.0105 

732.7  SG2  475.9  THA  70.14 

flight  time  04.00 

DISTANCE  236.347 

-9.49  A7L  90.52  HCA  108.45  SHA  133,46 

-3.94  A7P  09.84  TAL  227,24  TAP  335.69 

53.89  ETS  330.51  7AE  146.64  ETE  54.47 


ORBIT  ^TERMINATION  ACCURACY 
ST  172.9  SR  221  .0  SS  429.4 

CRT  .3805  CRS  -.6510  CST  -.9369 

LSA  402.4  MSA  172.0  SSA  28.9 

ELI  230.7  EL2  147.5  AlF  61.20 

ARRIVAL  date  MAV  20  1969 


tee  .1^7 20  INC  .5154  VI  30.086 
RCA  107.13  APO  159.70  V2  34.858 
7AC  116.25  ETC  146.47  ClP  -47.34 


INJ  LONG 
43.39 
222.09 
23.89 
202.14 
6.05 
184.00 


INJ  RT  ASC 
228.77 
230.21 
228.79 
229.01 
226.86 
228.50 


2.22  VHP  4.724  OPA  39.01  RAP  22.30  ECC  1.5041 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

110.19 

2 2 26 

1644  .6 

-17.35 

35.95 

73.68 

14  M 25 

4437.5 

21  .01 

214.29 

111.33 

3 18  21 

1305.8 

-10.36 

16.46 

72.55 

15  29  26 

4|7l  .5 

22.04 

194,32 

114.54 

4 20  36 

1100.2 

-21 .06 

359.47 

69.35 

16  36  33 

3949.9 

24  .80 

176.25 

MID-COURSE  EXECUTION  ACCURACY 
SGT  497,9  SGR  768.6  SG3  291  .6 
RRT  .1663  RRF  -.0440  RTF  -.1017 
SG0  915.0  R23  -.0528  R13  -.0434 
SGI  776.0  SG2  406.3  THA  79.81 


ORBIT  DETERMINATION  ACCURACY 


ST 

185.4 

SR 

193.4 

SS 

472.2 

CRT 

.2563 

CRS 

-.5609 

CST 

-.9302 

LSA 

514.6 

MSA 

170.7 

SSA 

28.5 

ELI 

212.6 

EL2 

163.0 

AlF 

49.66 

1922 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ► 


lUNCH  DATE  FEB  25  1969 

FLIGHT  TIME  06.00 

ARRIVAL  CATE 

MAT 

22  1969 

HELIOCENTRIC 
RL  140.10 

CONIC 

LAL  -.00 

LOL  156.22 

VL  20.270 

DISTANCE  244.067 

GAL  -9.43  A7L  90.73  HCA  111.62 

SMA 

133.70 

ECC  .19527 

INC  .7251 

VI 

30.006 

RP  100.74 

LAP  -.67 

LOP  267.04 

VP  30.055 

GAP  -3.35 

A7P  89.73 

TAl  227.61 

TAP 

339.23 

RCA  107.59 

APO  159.00 

V2 

34 .040 

RC  73 . 792 

Gl  -3.60 

GP  31.50 

7Al  156.23 

ZAP  50.42 

ETS  340.02 

7AE  146.23 

ETE 

60.83 

ZAC  114.01 

ETC  146.91 

CLP 

-52.11 

PLANETOCENTRIC  CONIC 
C3  30.271  VHL  5.502 

DLA  -3.49 

RAt  1 .21 

RAD  6560.2 

VEL  12.314 

PTH  2.22 

VHP 

4.559 

OPA  40.07 

RAP  19.56 

ECC 

1.4902 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 34  0 

2207.91 

-19.41 

41  .06 

228.53 

111  .03 

2 

10  40 

1607.9 

-16.37 

33.70 

90.00 

12  40  15 

5060 .26 

24.04 

224.17 

230.61 

74.57 

14 

4 43 

4460.3 

21  .69 

216.20 

100.00 

2 53  43 

1950.77 

-20.57 

21  .66 

220 .04 

1)2.10 

3 26  13 

1350.0 

-17.30 

14.32 

100.00 

14  3 13 

4000.64 

25.24 

204.11 

230.23 

73.43 

15 

23  14 

4200.6 

22.73 

196.21 

110.00 

3 50  13 

1740.03 

-23.67 

4.06 

226.56 

115.41 

4 

27  22 

1140.0 

-20.06 

357.50 

110.00 

15  15  12 

4575.34 

20.47 

105.02 

229.04 

70.23 

16 

31  27 

3975.3 

25.51 

177.09 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACT 

TOE  -.1502 

TRA  -.3925 

TC3 

.2016 

BAU 

.2740 

SGT 

494.0 

SGR 

833.9 

SG3  3J2.0 

ST 

205 .6 

SR 

167.1 

SS 

513.9 

ROE  -.1042 

RRA 

.4003 

RC3 

.6405 

FAU 

.10125 

RRT 

.0124 

RRF 

-.8700 

RTF  -.0108 

CRT 

.0764 

CRS 

-.4114 

CST 

-.9203 

FOE-1 .2026 

FRA- 1.1 264 

FC3-2.6950 

BSP 

2365 

see 

969.3  R23 

-.0059  R13  -.8700 

LSA 

552.6 

MSA 

167.7 

SSA 

28.0 

BDE  .1094 

BRA 

.5607 

8C3 

.6791 

FSP 

-932 

SGI 

033.9 

SG2 

494.0 

THA  09.35 

eli 

206.7 

El2 

165.7 

alf 

10.05 

LAUNCH  OATE  FE0  25  1969 


flight  time  00.00 


ARRIVAL  DATE  mat  2 4 1969 


HELIOCENTRIC  CONIC 


DISTANCE  251.352 


RL  140.10 

LAL 

-.00 

LOL  156.22 

VL  20.301 

GAL  -9.36 

AZL  90.94 

HCA  114,79 

SMA  133.07 

-ECC  .19351 

INC 

.9440 

VI  30.006 

RP  108.77 

LAP 

-.06 

LOP  271 .01 

VP  30.064 

GAP  -2.79 

AZP  89.60 

TAL  227.04 

TAP  342.62 

RCA  107.97 

APO 

159.70 

V2  34.839 

RC  76.053 

GL 

-4.02 

GP  33.45 

ZAL  156.17 

ZAP  63.04 

ETS  343.29 

ZAE  145.53 

ETE  67.40 

ZAC  111  .63 

ETC 

147.56 

CLP  -57.09 

PLANETOCENTRIC  CONIC 

C3  29.944 

VHL 

5.472 

OLA  -4.59 

RAL  1.55 

RAD  6568.2 

VEL  J2.301 

PTH  2.22 

VHP  4. 

.428 

OPA  4 J .04 

RAP 

16.56 

ECC  1 .4928 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

43  36 

2170.77 

-18.48 

38.73 

220.45 

J 11 .84 

2 19 

47 

1570.8 

-15.36 

31  .45 

90.00 

12 

33  19 

5099.96 

24.60 

226.32 

231.16 

75.51 

13  50 

19 

4500.0 

22.37 

218.36 

100.00 

3 

2 47 

1915.32 

-19.64 

19.44 

227.94 

113.00 

3 34 

43 

1315.3 

16.36 

12.18 

100.00 

13 

56  49 

4030.64 

25.81 

206.16 

230.00 

74.37 

15  17 

19 

4230.6 

23.41 

198.10 

110.00 

4 

6 6 

1717.14 

-22.73 

2.00 

226.42 

116.24 

4 34 

43 

1117.1 

-19.02 

355.71 

110.00 

15 

10  0 

4601 .59 

29.06 

187.63 

229.66 

71.15 

16  26 

41 

4001 .6 

26.21 

179.61 

DIFFERENTIAL  CORRECTIONS 

M 10- COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1004 

TRA 

-.4305 

TC3  .1230 

BAU  .2928 

SGT  1 

508.5  SGR  903.0  SG3  332.0 

ST  232.6 

SR 

146.2 

SS  556.6 

ROE  -.0576 

RRA 

.4159  RC3  .7208 

FAU  .10624 

RRT  - 

.1725  R OF  - 

.8929  RTF 

.1856 

CRT  -.1840 

CRS 

-.1612 

CST  -.9297 

FOE-1 .3411 

FRA- 

1 .1641 

FC3-3.0715 

BSP  2602 

SG6  1037.0  R23 

.0359  R13 

.8920 

LSA  598.2 

MSA 

163.4 

SSA  27.5 

BOE  .1094 

BRA 

.5986 

BC3  .7313 

FSP  -1003 

SGI  ! 

909.8  SG2  497.5  THA  97,93 

ELI  235.1 

El2 

142.2 

alf  169.49 

LAUNCH  OATE  F£B  25  1969 


FLIGHT  TIME  90.00 


ARRIVAL  OATE  MAT  26  1969 


HELIOCENTRIC  CONIC 


CISTANCE  257.004 


RL  148.10 

LAL 

-.00 

LOL  156.22 

VL  20.316 

GAL  -9.29 

AZL  91.17 

HCA  117.95 

SMA  133 

.99 

ECC  .19196 

INC 

1 .1743 

VI  30.086 

RP  100.80 

LAP 

-1  .04 

LOP  274.17 

VP  38.060 

GAP  -2.26 

AZP  89.45 

TAL  227.94 

TAP  345 

.09 

RCA  108.27 

APO 

159.71 

V2  34.831 

RC  70 . 340 

gl 

-6.04 

CP  35.41 

7AL  155.95 

ZAP  67.70 

ETS  345.94 

ZAE  144.52 

ETE  74 

.24 

ZAC  109.16 

ETC 

148.41 

CLP  -62.25 

PLANETOCENTRIC  CONIC 

C3  29.647 

VHL 

5.445 

OLA  -5.72 

RAL  2.00 

RAO  6568.2 

VEL  12.209 

PTH  2.21 

VHP  4. 

332 

OPA  41.92 

RAP 

13.36 

ECC  1.4079 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

90.00 

I 

53  57 

2132.70 

-17.50 

36.37 

220.53 

112.62 

2 29 

30 

1532.8 

- 

14.29 

29.17 

90.00 

12 

26  33 

5132.96 

25.14 

228.59 

23) .06 

76.52 

13  52 

6 

4533.0 

23.04 

220.55 

100.00 

3 

12  35 

1879.10 

'18.66 

17.19 

228.00 

113.70 

3 43 

54 

1279.1 

15.29 

10.02 

100.00 

13 

50  36 

4061 .87 

26.36 

206.31 

231 .53 

75.37 

15  11 

38 

4261 .9 

24.10 

200.25 

110.00 

4 

14  30 

1604.04 

-21.75 

,89 

226.44 

117.05 

4 4 2 

43 

1084.0 

•17.95 

353.82 

110.00 

15 

5 2 

4628.90 

29.64 

109.54 

230.44 

72.14 

16  22 

11 

4 028.9 

26.92 

181  .4 2 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

OR BIT  DETERMINATION  ACCURACY 

TDE  -.2121 

TRA 

-.4740 

TC3  .0312 

BAU  .3140 

SGT  550.5  SGR  973.2  SG3  : 

547.1 

ST  269.2 

SR 

138.2 

SS  596.6 

ROE  -.0084 

RRA 

.4269 

RC3  .7916 

FAU  .10966 

RRT  - 

.3648  RRF  - 

.9103  RTF 

.3046 

CRT  -.4945 

CRS 

.1794 

CST  -.9346 

FOE-1 .4695 

FRA- 

1.1754 

FC3-3.2079 

BSP  2867 

SGfl  1118.1  R23 

.0697  R1 3 - 

.9094 

LSA  649.4 

MSA 

158.3 

SSA  26 . 9 

BOE  .2123 

0RA 

.6305 

BC3  .7922 

FSP  -1056 

SGI  1000.9  SG2  498.4  THA  105.63 

ELI  279.7 

El2 

115.6 

ALF  162.71 

LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  92.00 


ARRIVAL  DATE  MAT  28  1969 


HELIOCENTRIC  CONIC 

RL  140.10  LAL  -.00  LOL  156.22  VL  20.323  GAL 

RP  100.02  LAP  -1.21  LOP  277.34  VP  30.067  GAP 

RC  00.651  GL  -7.34  GP  37.35  7AL  155.56  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  264.222 

-9.21  A7L  91.42  NCA  121.11  SMA  134.05  ECC  .19057  INC  1.4103  VI  30.006 

-1.75  A7P  09.27  TAl  227.91  TAP  349.02  RCA  100.50  APO  159.59  V2  34.824 

72.34  ETS  340.70  7A£  143.16  £TE  00.94  7AC  106.64  ETC  149.43  CLP  -67.57 


C3  29.302 

VHL 

5.421 

OLA  -6.09 

RAL  2.56 

RAO  6560.2  VEL  12.270 

PTH  2.21 

VHP  4, 

.270 

OPA  4£.70 

RAP  10.00 

ECC 

1 .4036 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

5 10 

2093.51 

-16.46 

33.96 

228.76 

113.37 

2 40 

4 

1493,5 

-13.16 

26.84 

90.00 

12 

19  51 

5167.73 

25.67 

231.00 

232.74 

77.62 

13  45 

59 

4567.7 

23.7J 

222.88 

100.00 

3 

23  13 

1841.71 

-17.62 

14.90 

228.23 

114.55 

3 53 

55 

1241  .7 

-14.16 

7.82 

1 00.00 

13 

44  29 

4094.76 

26.91 

210.60 

232.42 

76.46 

15  6 

4 

4294.0 

24.70 

202. 45 

110.00 

4 

23  57 

1651 .58 

-20.70 

358.87 

226.62 

117.83 

4 5) 

28 

H351  .6 

-16.82 

351 .90 

110.00 

15 

0 15 

4657.66 

30.23 

191.50 

231 .40 

73.22 

16  17 

53 

4057.7 

27.63 

103.35 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCUR4CT 

TDE  -.2525 

TRA 

-.5224 

TC3  -.0731 

BAU  .3396 

SGT 

622.0  SGR  1043.1  SG3 

358.7 

ST  314.0 

SR  149.3 

SS 

637.0 

RDE  .0450 

RRA 

.4341 

RC3  .8615 

FAU  .11227 

RRT 

-.5298  RRF  - 

.9244  RTF 

.5514 

CRT  -.7643 

CRS  .5230 

CST 

-.9411 

EPE- 1.5920 

FRA-i .1663 

FC3-3.3079 

BSP  3207 

SGB 

1214.5  R23 

.0949  R13  - 

.9224 

LSA  709.4 

MSA  152.6 

SSA 

26.2 

BOE  .2565 

BRA 

.3792 

0C3  .0646 

FSP  -1105 

SGI 

1100.4  SG2  496.5  THA  112.22 

ELI  336.6 

EL2  90.0 

4LF 

158.46 

1923 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4.  1968-69  > 


LAUNCH  OATC  ne  25  1969  fUOHT  TIME  94.00  ARRIVAL  DATE  HA*  30  1969 

HELIOCENTRIC  CONIC  OISTANCE  270.607 

RL  148.10  LAL  -.00  LOL  156.22  VL  26.325  CAL  -9.12  AJL  91.66  HCA  124.27  SHA  1 34 .06  ECC  . 16932  INC  1.6791  VI  30.066 

RP  106.84  LAP  -J.39  LOP  260.50  VP  36.061  CAP  -1.27  A7P  89.05  TAL  227.77  TAP  352.04  RCA  106.68  APO  159.43  V2  34.816 

RC  82.981  CL  -8.73  CP  39.25  JAL  155.01  JAP  76.90  ETS  351  .62  JA£  14U49  ETE  87.40  JAC  104.13  ETC  150.56  CLP  -7 2.98 

PLANE TOCENTRIC  CONIC 

C3  29.151  VHL  5. 399  . OLA  -6.11  RAL  3.25  RAO  6568 .2  VEL  12.269  PTH  2.21  VHP  4.242  DPA  43.39  RAP  6.56  ECC  1.4798 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

17 

25 

2052.43 

-15.33 

31*. 47 

229.17 

114.10 

2 

51 

38 

1452.4 

-11 .95 

24  .4  3 

90.00 

12 

13 

5 

5204.86 

26.19 

233.59 

233.79 

7 8.82 

13 

39 

50 

4604.9 

24.38 

225.39 

100.00 

3 

34 

51 

1802.66 

-16.50 

12.55 

228.62 

115.29 

4 

4 

53 

1202.7 

-12.96 

5.54 

100.00 

13 

38 

21 

4929.87 

27,44 

213.08 

233.50 

77.66 

15 

0 

30 

4329.9 

25.47 

204.83 

110.00 

4 

34 

9 

1616.98 

-19.59 

356.80 

226.96 

118.59 

5 

1 

6 

1017.0 

-15.62 

349.93 

110.00 

14 

55 

32 

4688.32 

30.81 

193.78 

232.54 

74.40 

16 

13 

40 

4088.3 

28.36 

185.43 

DIFFERENTIAL  CORRECTIONS  N ID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACV 

TOE  -.3043  TRA  -.5735  TC3  -.1897  0AU  .3679  SCT  723.9  SCR  1106.9  SC3  364.5  ST  371.9  SR  178.0  SS  673.9 

ROE  .1001  RRA  .4342  RC3  .9249  FAU  .11286  RRT  -.6551  RRF  -.9354  RTF  .6761  CRT  -.9099  CR5  .7485  CST  -.9484 

FOE-1.6957  FRA-1. 1271  FC3-3. 3517  0SP  3568  SOB  1322.6  «23  4 1 45  R1 3 -.9321  LSA  775.8  MSA  146.9  SSA  25.4 

0OE  .3203  0RA  .7193  6C3  .9441  F$P  -1128  SCI  1227.2  SC2  493.4  THA  1J8.13  ELI  406.7  El2  67.5  AlF  155.76 

LAUNCH  DATE  FE0  25  1969  FLIGHT  TIhC  96.00  ARRIVAL  CATE  JUN  1 1969 


HELIOCENTRIC  CONIC  OISTANCE  276.960 


RL  148.10 

LAL 

-.00 

LOL  156.22 

VL  28.319 

CAL  -9.03 

A?L  91.96 

HCA  127.43 

SHA 

134.02 

ECC  .18819 

INC  1.9602 

VI 

30.086 

RP  108.86 

LAP 

-1.56 

LOP  283.67 

VP  38.051 

CAP  -.80 

A7P  88.81 

TAL  227.51 

TAP 

354.94 

RCA  108.80 

APO  159.24 

V2 

34 .830 

RC  85.328  CL  -10.24 
planetocentric  conic 

GP  41.1 1 

JAL  154.28 

JAP  81.31 

ETS  355.06 

JAE  139.53 

ETE 

93.49 

JAC  101  .67 

ETC  151  .84 

CLP 

1 -78.44 

C3  28.963 

VHL 

5.382 

DLA  -9.41 

RAL  4.06 

RAO  6566.2 

V£l  12.261 

PTH  2.21 

VHP 

4.247 

DPA  44.00 

RAP  3.16 

ECC 

1 .4767 

LNCH  AJHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

30  55 

2008.94 

-14.11 

28.86 

229.77 

114.81 

3 

4 24 

1408. 9 

-10.64 

21  .90 

90.00 

12 

6 5 

5245.11 

26.69 

236.43 

235.05 

80. 16 

13 

33  30 

4645.1 

25.06 

228.1  5 

1 00.00 

3 

47  39 

1761 .40 

-15.28 

10.09 

229.19 

116.01 

4 

17  0 

1161 .4 

-11.66 

3.17 

1 00.00 

13 

32  2 

4967.88 

27.97 

215.78 

234.78 

78.99 

14 

54  50 

4367.9 

26.16 

207.44 

110.00 

4 

45  23 

1580.57 

-18.39 

354.66 

227.49 

119.34 

5 

11  44 

980.6 

-14.34 

347.89 

110.00 

14 

50  4 7 

4721 .47 

31  .39 

196.19 

233.90 

75.72 

16 

9 28 

4121  .5 

29.11 

187.72 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DE TERMINATION  ACCURACV 

TOE  -.3668  TRA  -.6247  TC3  -.3144  0AU  .3994  SCT  849.4  SCR  1166.4  SG3  365.8  ST  439.9  SR  220.6  SS  7j0.4 

ROE  .1584  RRA  .4284  RC3  .9825  FAU  .11199  RRT  -.7423  RRF  -.9443  RTF  .7614  CRT  -.9708  CRS  .8710  CST  -.9554 

FOE-1.7862  FRA-1 .0670  FC3-3. 3476  0SP  3987  SC0  144  3.0  R23  .1293  R13  -.9398  LSA  852.2  MSA  Hi, 5 SSA  24.4 

BOE  .3995  BRA  .7575  6C3  1.0316  FSP  -1143  SCI  1357.5  SC2  489.1  THA  123.26  ELI  489.8  EL2  47.5  AlF  153.78 


LAUNCH  DATE  FE0  25  1969  FLIGHT  TIME  98.00  ARRIVAL  CATE  JUN  3 1969 

HELIOCENTRIC  CONIC  OISTANCE  283.282 

RL  148.10  LAL  -.00  LOL  156.22  VL  28.309  OAL  -8.93  A?L  92.27  HCA  130.59  5MA  133.94  ECC  .1871?  INC  2.2659  Vi  30.086 

RP  108.88  LAP  -1.72  LOP  286.83  VP  38.038  CAP  -.36  AJP  88.53  TAL  227.15  TAP  357.73  RCA  108.87  APO  159.00  V2  34.804 

RC  87.691  CL  -11.88  CP  42 .92  ?AL  153.35  7AP  85.52  ETS  358.47  JAE  137.32  ETE  99.12  7AC  99.30  ETC  153.16  ClP  -83.87 

plane tocentric  conic 

C3  28.828  VHL  5.369  OLA  -10.79  RAl  5.01  RAO  6568.2  VEL  J2.256  PTH  2.20  VHP  4.287  OPA  44.58  RAP  359.79  ECC  1.4744 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 45  55  1962.32  -12.76  26.11  230.58  115.5 0 3 18  37  1362.3  -9.22  19.21 

90.00  11  58  39  5289.39  27.16  239.59  236.52  81.68  132649  4689.4  25.73  231.21 

100.00  4 1 52  1717.29  -13.95  7.49  229.98  116.71  4 30  29  1117.3  -10.25  .65 

100.00  13  25  23  5009,65  28.47  218.78  236.29  80.49  M 48  53  4409.7  26.87  210.35 

110.00  4 57  53  1541.88  -17.08  352. *2  228.22  120.07  5 23  34  941.9  -12.96  345.74 

110.00  14  45  52  4757.83  31.97  198.86  235.49  77.20  16  5 10  4157.8  29.88  190.27 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  OR0IT  DETERMINATION  ACCURACV 

TOE  -.4420  TRA  -.6752  K3  -.4459  0AU  .4322  SCT  994.9  SCR  1215.1  SG3  361.0  ST  520.7  SR  270.2  SS  743.0 

ROE  .2172  RRA  .4137  RC5  l.02$9  FAU  .10926  RRT  -.8008  RRF  -.9513  RTF  .8181  CRT  -,99H  CRS  .9316  CST  -.9618 

FDE-1  .8531  FRA  -.9800  FC3-3.2813  BSP  4412  SG0  1570.4  R23  .H22  R13  -.9453  LSA  936.4  MSA  136.7  SSA  23.1 

BOE  .4925  BRA  .7919  BC3  1*1213  FSP  -1131  SCI  1493.7  SG2  484.7  THA  127.95  ELI  585.8  EL2  31,4  AlF  152.69 

LAUNCH  OATE  FEB  25  196 9 FLIGHT  TIME  lOP.OO  ARRIVAL  CATE  JUN  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  289.572 

RL  148.10  LAL  -.00  LOL  156.22  VL  28.293  CAL  -8.83  AJL  92.60  HCA  133.74  SHA  133.82  ECC  .18623  INC  2.8018  Vi  30.086 

RP  108.90  LAP  -1.88  LOP  289.99  VP  38.022  CAP  .07  AJP  88.20  TAL  226.68  TAP  .42  RCA  108.90  APO  158.74  V2  34.799 

RC  90.065  CL  -13.69  GP  44.70  JAL  152.22  JAP  89.46  ETS  2.04  JAE  134.92  ETE  104.25  JAC  97.05  ETC  154.49  CLP  -89.23 

planetocentric  CONIC 

C3  28.764  VHL  5.363  DLA  -12.29  RAL  6.11  RAO  6568.2  VEL  12.253  PTH  2.20  VHP  4.361  DPA  45.15  RAP  356.53  ECC  1 .4734 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LOJG 

90.00  3 2 46  1911.68  -11.25  23.14  231  .63  116.16  3 34  38  1311.7  -7.65  16.32 

9 0.00  11  50  34  5538.92  27.60  243.15  238,26  83.41  13  19  32  4738.9  26.40  234.69 

100.00  4 J 7 49  1669.54  -12.47  4.7?  231  .00  117,39  4 45  39  1069.5  -8.70  357.95 

100.00  131812  5056.29  28.95  222,17  238.07  82.21  14  42  28  4456.3  27.57  213.63 

110.00  5 11  51  1500.30  -15.65  350,05  229.18  1 20.78  5 36  52  900.3  -11.45  343.  *6 

110.00  14  40  39  4798,30  32.54  201.88  237.37  78.91  16  0 37  4198.3  30.67  193.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  0ETERMINA TION  ACCURACY 

TOE  -.5305  TffA  -.7219  TC3  -.5797  BAU  *4658  SCT  1153,7  SCR  1253.7  SC3  351.2  ST  614.5  SR  324.8  SS  773.2 

RDE  .2775  RRA  ,3906  RC3  1.0635  FAU  .10499  RRT  -.8398  RRF  -.9570  RTF  .8555  CRT  -.9971  CRS  .9631  CST  -.9674 

FDE-1 .8997  FRA  -.8733  FC3-3.1601  BSP  4852  SG0  1703. 7 R23  .1538  R13  -.9494  LSA  1030.9  MSA  132.9  SSA  21.6 

BOE  .5987  BRA  .8209  BC3  1 .21 12  FSP  - 1102  SCI  1634.6  SC2  480.4  THA  132.17  ELI  694,7  El2  21  .9  AlF  152. 18 


1924 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  25  1969 
HELIOCENTRIC  conic 


RL 

140.10 

LAL 

-.00 

LOL 

RP 

108.91 

LAP 

-2.03 

LOP 

RC 

92.449 

CL 

-15.60 

CP 

PLANETOCENTRIC  CONIC 

C3 

20 . 797 

VHL 

5.366 

OLA 

156.22  VL  20 .273  CAL 
293.15  VP  36.003  CAP 
46.46  7AL  150.86  7AP 


FLICHT  TIME  102.00 
DISTANCE  295.833 

-8 . 72  A7L  92.98  HCA  136.89  SMA  133.66 

,47  A7P  87.83  TAL  226.13  TAP  3.02 

93.00  ETS  5.75  7AE  132.37  ETE  100.08 


LNCH  A7MTH 

90.00  3 21  57  1055.85 

90.00  11  41  27  5395.32 

100.00  4 35  56  1617.16 

100.00  13  10  9 5109.25 

110.00  5 27  40  1455.11 

110.00  14  34  54  4844.06 

differential  corrections 
TOE  -.6339  TRA  -.7629  TC3  -.7120 
ROE  .3410  RRA  .3612  RC3  1 .0876 
FOE-1.9330  FRA  -.7504  FC3-2.9960 
BOE  .7 202  BRA  .0441  BC3  1 .3000 

LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CCNIC 
RL  140.10  LAI  -.00  LOL  156.22 

RP  100.92  LAP  -2.18  LOP  296.31 

RC  94.040  CL  -17.90  CP  40.29 

planetocentric  CONIC 
C3  20.963  VHL  5.382 

LNCH  A7MTH  LNCH  TIME 
90.00  3 44  6 

90.00  11  30  51 

100.00  4 56  46 

100.00  13  0 52 

110.00  5 45  44 

110.00  14  20  24 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7540  TRA  -.7958  TC3  -.0307 

RDE  .4004  RRA  .3231  RC3  1 .0970 

FOE-1.9496  FRA  -.6323  FC3-2.7049 

BOE  .0502  BRA  .0509  BC3  1.3009 


RAL  7.37 
INJ  LAT 
-9.56 
27.97 
-10.01 
29.30 
-14.06 
33.09 

BAU  .5005 
FAU  .09966 
BSP  5346 
FSP  -1070 


RAO  6560.2  VEL  12.254  PTH  2.20  VHP  4.470 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  JUN  7 1969 


ECC  .10536  INC  2.9750  VI  30.086 
RCA  108.89  APO  150.44  V2  34.795 
ZAC  94.94  ETC  155.81  CLP  -94.47 

OPA  45.77  RAP  353.38  ECC  1.4739 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


19.92 

247.23 

1.71 

226.04 

347.52 

205.34 


232.90 

240.30 

232.32 

240.15 

230.42 

239.58 


116.78 

85.42 

110.04 

04.21 

121.40 

00.00 


3 52  53 

13  11  22 
5 2 53 

14  35  19 
5 51  55 

15  55  39 


1255.9 

4795.3 

101 7 .2 

4509.3 
855.1 

4244.1 


-5.09 
27.05 
-6.98 
28.27 
-9.79 
31  .48 


13.16 
238 .69 

355.02 
217.42 

341 .02 
196.48 


MIO-COURSC  EXECUTION  ACCURACY 
SOT  1321.5  SCR  1285.9  SG3  33»7.9 
RRT  -.0665  RRF  -.9620  RTF  .0012 
SOB  1843.9  R23  .1637  R13  -.9527 

SCI  1781.3  SC2  476.2  THA  135.90 

FLIGHT  TIME  104.00 


ORBIT  DETERMINATION  ACCURACY 


01 STANCE  302.064 


VL  20 .249 
VP  37.902 
7AL  149.24 


CAL 

CAP 

7AP 


.06  ATP 
96.34  ETS 


.07.40  TAL  225.49  TAP 


OLA  -15.72 

RAL  8.82  RAO  6560.2 

VEL  12.261 

PTH  2.21 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

1793.28 

-7.62 

16.34 

234.70 

117.35 

5460.77 

20.24 

252.00 

242.68 

07.80 

1550.82 

-8.92 

358. 4 J 

234.00 

110.65 

5170,47 

29.71 

230.57 

242.60 

06.57 

1405.45 

-12.20 

344.77 

232.00 

122.16 

4096.60 

33.58 

209.36 

242.19 

63.21 

VHP  4.617 
INJ  TIME 

4 14  0 

13  1 52 

5 22  45 

14  27  3 

6 9 9 

15  50  .1 


BAU  .5347 
FAU  .09317 
BSP  5844 
FSP  -1023 


LAUNCH  DATE  F£B  25  1969 
HELIOCENTRIC  CCNIC 

RL  140.10  LAL  -.00  LOL  156.22  VL  28.221  CAL 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37,950  CAP 

RC  97.236  CL  -20.38  CP  50.17  7AL  147.33  7AP 

planetocentric  CONIC 
C3  29.316  VHL  5.414 
LNCH  A7MTH  LNCH  TIME 
90.00  4 10  13 

90.00  11  18  3 

100.00  5 21  11 

lOO.qp  12  49  46 

110.00  6 6 40 

110.00  14  20  46 

differential  corrections 
TOE  -.8959  TRA  -.0175  TC3  -.9537  BAU  .5670 

ROE  .4767  RRA  .2747  RC3  1 .0877  FAU  .08559 

FOE-1.9454  FRA  -.4967  FC3-2.5274  BSP  631 1 

BOE  1.0140  BRA  .0625  BC3  1.4466  FSP  -956 


LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  140.10  LAL  -.00  LOL  156.22  VL 

RP  108.94  LAP  -2.45  LOP  302.64  VP 

RC  99.636  CL  -23.10  CP  52.18 

PLANETOCENTRIC  CONIC 

C3  29.930  VHL  5.472  OLA  -19.96  RAL  12.42 
LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT 
90.00  4 41  50  1637.29  -2.66 

90.00  11  1 48  5633.35  28.04 

100.00  5 50  26  1415.93  -4.10 

100.00  12  35  54  5329.94  29.77 

110.00  6 31  20  1287.75  -7.94 

110.00  14  11  29  5030.00  34.10 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0632  TRA  -.0261  TC3-1 .0523  BAU  .5904 
ROE  .5511  RRA  .2104  RC3  1 .0620  FAU  .07752 

FOE-1.9314  FRA  -.3636  FC3-2.2416  BSP  6012 

BOE  1.1976  BRA  .8545  BC3  1.4950  FSP  -888 


SCT  1495.2  SCR  1308.0  SG3  320.0 
RRT  -.0045  RRF  -.9662  RTF  .6909 
SOB  1906.5  R23  .1735  R13  -.9552 

SCI  1929.4  $02  472.0  THA  139.31 

FLIGHT  TIME  106.00 
DISTANCE  308.260 

-8.47  A7L  93.87  HCA  143.19  SMA  133.27 

1.23  A7P  86.90  TAL  224.76  TAP  7.95 

99.20  ETS  13.59  7AE  126.91  ETE  116.69 


VHP  4.007 
INJ  TIME 

4 30  55 
12  50  21 

5 46  4 

14  17  9 

6 29  10 

15  43  24 


DLA  -17.72 

RAL  10.49 

RAO  6568.2 

VEL  12.276 

PTH  2.21 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

1721 .66 

-5.36 

12.29 

236.90 

117.85 

5530.46 

28.31 

257.60 

245.40 

90.65 

1492.68 

-6,75 

354.71 

236.14 

119.19 

5242.67 

29.89 

235.92 

245.40 

89.38 

1350.17 

-10.26 

341.77 

234.01 

122.79 

4957.95 

33.98 

214.11 

245.28 

86.00 

ST  722.5 

SR 

305.5 

SS 

004.1 

CRT  -.9974 

CRS 

.9801 

CST 

-.9723 

LSA  1140.1 

MSA 

130.3 

SSA 

19.9 

ELI  018.6 

EL2 

24.3 

ALF 

151 .95 

ARRIVAL 

DATE 

JUN 

9 1969 

ECC  .10457 

INC 

3.3948 

VI 

30.066 

RCA  108.04 

APO 

158.12 

V2 

34.791 

2AC  92.90 

ETC 

157.09 

CLP 

-99.55 

OPA  46.47 

RAP 

350.33 

ECC 

I .4767 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1193.3 

-3.90 

9.64 

4060.8 

27.63 

243.39 

958.8 

-5.03 

351 .78 

4570.5 

28.92 

221 .05 

005.4 

-7.94 

338.36 

4296.6 

32.28 

200.37 

ORBIT  DETERMINATION  ACCURACY 

ST  846.3 

SR 

449.2 

SS 

033.0 

CRT  -.9960 

CRS 

.£095 

CST 

-.9766 

LSA  1262.9 

MSA 

129.1 

SSA 

17.9 

ELI  957.5 

El2 

35.3 

alf 

152.09 

ARRIVAL  CATE 

JUN 

11  1969 

ECC  .18304 

INC 

3.8734 

VI 

30.086 

RCA  100.77 

APO 

157.77 

V2 

34.700 

7AC  91.16 

ETC 

150.31 

CLP 

-104  .46 

OPA  47.30 

RAP 

347.34 

ECC 

1 .4025 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1121  .7 

-1.59 

5.64 

4930.5 

20.10 

249.02 

092.7 

-2.00 

348 .14 

4642.7 

29-40 

227.14 

750.2 

-5.06 

335.43 

4357.9 

33.05 

204 .99 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  1670.4  SCR 

1317.2  SG3 

299.7 

ST 

986.9  SR 

513.9 

SS 

058.4 

RRT  -.0962  RRF 

-.9697  RTF 

.9111 

CRT 

-.9943  CRS 

.9947 

CST 

-.9001 

SCB  2127.2  R23 

.1038  RJ3 

-.9560 

LSA 

1399.3  MSA 

129.3 

SSA 

15.0 

SCI  2074.5  SG2 

470.5  THA 

142.49 

Eli 

1111.6  EL2 

40.7 

alf 

152.57 

FLIGHT  TIME 

108.00 

> 

< 

j* 

r 

OATE 

JUN 

13  1969 

20.190  CAL 
37.933  CAP 


DISTANCE  314.443 

-0.33  A7L  94.43  HCA  146.34  SHA  133.03 
1.59  ATP  06.31  TAL  223.96  TAP  10.30 


7AL  145.09  TAP  101 ,62  ETS  17.73  7AC  124.0)  ETE  119.97 

RAD  6568.2  VEL  12.301  PTH  2.22  VHP  * 5.047 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


7.56 

264.61 

350.45 

242.41 

338.42 
219. ?9 


239.74 

240.73 

230.90 

240.05 

236.59 

240.95 


110.20 

94.11 

119.63 

92.79 

123.36 

09.36 


5 9 8 
12  35  41 

6 14  2 

14  4 44 

6 52  40 

15  35  20 


MIO-COURSC  EXECUtlON  ACCURACY 
SCT  1047.3  SCR  1320.2  SC3  276.9 
RRT  -.9040  RRF  -.9729  RTF  .9204 
SC0  2270.6  R?3  .1932  R13  -.9583 

SCI  2221 .5  SC2  469.4  THA  145.37 


ECC  .18316  INC  4.4200  VI  30 .006 

RCA  108.67  APO  157.40  V2  34.706 

ZAC  09.46  ETC  159.49  ClP-109.19 

OPA  48.29  RAP  344.35  ECC  1 .4927 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1037.3  1.13  .94 

5033.3  28.32  255.95 

815.9  -.20  343.92 

4729.9  29.04  233.60 

687.0  -3.49  332.15 

4430.9  33.71  210.58 

ORBIT  DETERMINATION  ACCURACY 

ST  1147.6  SR  502.7  SS  004.1 

CRT  -.9927  CRS 

LSA  1555.9  MSA 

ELI  1285.5  El2 


99 76  CST  -.9033 
130.9  SS A 13.6 
62.7  ALF  153.10 


1925 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  FEB  25  1969  FLIGHT  TIME  110.00  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  320.592 

RL  148.10  LAL  -.00  LOt  156.22  VL  28.156  GAL  '0.19  AZL  95.00  HCA  149.40  SMA  132.70  ECC  .J8253  INC  5 .0821  VJ  30.086 

RP  108.94  LAP  -2.58  LOP  305.80  VP  37.906  GAP  1.93  AZP  05.62  TAL  223.00  TAP  12.56  RCA  108.54  APO  157.01  V2  34.704 

RC  102.038  GL  -26.34  GP  54.39  ZAL  142.46  ZAP  103.57  ETS  22.05  7AE  120.99  ETE  122.93  7AC  87.04  ETC  160.66  CLP-113.76 

PLANETOCENTRIC  CONIC 


C3  30.953 

VHL  5 

.564 

DLA  '22.47 

RAL  14.66 

RAO  6568.2 

VEL  12.342 

PTH  2.23 

VHP  5 . 340 

OPA  49.40 

RAP  341 .25 

ECC  1.5094 

LNCH  A7MTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 21 

40 

1533.01 

.70 

1.75 

243.50 

110.31 

5 47  21 

933.0 

4.40 

355.10 

90.00 

10  39 

44 

5754,36 

27.14 

273.34 

252.44 

98.40 

12  15  39 

5154.4 

28.02 

264 . 79 

100.00 

6 26 

40 

1323.60 

'1  .06 

345.30 

242,52 

119.88 

6 48  44 

723.6 

2.92 

338.05 

1 00.00 

12  17 

33 

5439.00 

29.14 

250.45 

252.75 

96.98 

13  40  12 

4039.0 

29.80 

241 .71 

110.00 

7 1 

1 

1215.94 

-5.23 

334.62 

239.93 

123.83 

7 21  17 

615.9 

-.75 

328.40 

110.00 

13  59 

42 

5119.42 

34.03 

226.70 

253.27 

93.44 

15  25  1 

4519.4 

34.13 

217.46 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.2633  TRA  '.0164  TC3-1 .1252  0AU  .6265  SGT  2021 .9  SCR  1310.6  SG3  251.7  ST  1329.9  SR  650.0  SS  906.1 

ROE  .6292  RRA  .1501  RC3  1.0120  FAU  .06000  RRT  -.9000  RRF  -.9756  RTF  .9272  CRT  -.9914  CRS  .9991  CST  -.9060 

FOE'1.9017  FRA  -.2292  FC3-1  .9244  0S P 7270  SG6  2409.6  R23  .2028  R13  -.9594  LSA  1730.6  MSA  133.7  SSA  II. 4 

BOE  1.4113  BRA  .8301  0C3  1.5139  FSP  -806  SGI  2363.3  SG2  469.9  THA  J40.ll  ELI  1470.6  EL2  76.8  ALF  154.05 

LAUNCH  DATE  FEB  25  1969  FLIGHT  TIME  112.00  ARRIVAL  DATE  JUN  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  326.713 


RL  140.10 

LAL 

-.00 

La  156.22 

VL  20.119 

GAL  -0.03 

AZL  95.87  HCA  152.62 

SMA 

132.50 

ECC  .18196 

INC 

5.0703 

VI 

30.006 

RP  108.95 

LAP 

-2.70 

LOP  308.96 

VP  37.078 

GAP  2.26 

ATP  84,78 

TAL  222.14 

TAP 

14.76 

RCA  108.-59 

APO 

156.61 

V2 

34.703 

RC  104.441 

GL 

-29.94 

GP  56.84 

ZAL  139.38 

ZAP  105.00  ETS  Z6.58 

ZAE  117,00 

ETE 

125.68 

7 AC  86.26 

ETC 

161 .87 

ClP'118.25 

1. 

PLANETOCENTRIC  CONIC 

- 

C3  32.563 

VHL 

5.706 

OLA  -25.30  RAL  17.29  RAO  6560.3 

VEL  12,407 

PTH  2,24 

VHP 

5.729 

OPA  50.87 

RAP 

337.09 

ECC  1 .5359 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

■ 

90.00 

6 

16  54 

1390.04 

5.29 

353.75 

248.72 

117.06 

6 

40  4 

790.0 

8.90 

347.01 

. 

90.00 

10 

5 40 

634.00 

24.91 

307.26 

256,42 

103.91 

10 

16  14 

34.0 

26.58 

298.99 

100.00 

7 

14  10 

1204.72 

2.97 

338.85 

247,44 

119.76 

7 

34  23 

604.7 

6.91 

33 2.28 

- 

100.00 

11 

50  57 

5503.40 

27.50 

260.86 

257.09 

102.22 

13 

24  0 

4983,4 

28.90 

252.34 

- 

110.00 

7 

*7  49 

1130.93 

-1.99 

330.17 

244.34 

124.13 

7 

56  40 

530.9 

2.50 

323.97 

_ 

110.00 

11 

J3  55 

5229.95 

33.25 

235.23 

258,31 

98.43 

15 

11  5 

4629.9 

34.06 

226.08 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE-1 *5096  TRA  -.7040  TC3-1.1659  BAU  .6522  SGT  2197.2  SGR  1293.6  SG3  225.7  ST  1530.6  SR  7]0.7  SS  927.2 

ROE  .7147  RRA  .0711  RC3  .9406  FAU  .05995  RRT  -.9094  RRF  -.9770  RTF  .9334  CRT  -.9903  CRS  .9998  CST  -.9884 

FOE-1 .0645  FRA  -.1036  FC3-1.5930  BSP  7761  SG0  2549.7  R23  .2104  R13  -.9608  LSA  1929.9  MSA  J37.3  SSA  9.4 

uOE  1.6702  BRA  .7000  BC3  1.4900  FSP  -726  SGl  2*05.?  SG2  47l  .8  THA  150.69  ELI  1695.0  EL2  90.4  alf  155.10 


LAUNCH  DATE  FEB  25  1969  FLIGHT  TIME  114.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  OISTANCE  332.007 

RL  148.10  LAL  -.00  LOL  156.22  VL  28.080  CAL  -7.07  AZL  96.04  HCA  1 55.75  SMA  132.21  ECC  .10142  INC  6.8450  VI  30.006 

RP  100.95  LAP  -2.81  LOP  312.12  VP  37.049  GAP  2.57  A7P  83.75  TAL  221.13  TAP  16.00  RCA  108.23  APO  156.20  V2  34.703 

RC  106.044  GL  -34.02  GP  59.62  ZAL  135.79  ZAP  105,00  ETS  31.44  7AE  114.41  ETE  128.36  ZAC  84.65  ETC  163-24  ClP'J22.76 

PLANETOCENTRIC  CONIC 


C3  35.100 

VHL 

5.925 

OLA  -28.40 

RAL  20.43 

RAO  6568 

.4  VEL  12,509  PTH  2.26 

VHP  6. 

.21 9 

OPA 

52.47 

RAP 

334.05 

ECC 

: 1 .5770 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

1 INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

1 2 LONG 

86.86 

7 

57  26 

1116.76 

16.12 

339.18 

258.21 

113.79 

8 16 

3 

516.8 

19.20 

331 .85 

93.14 

8 

50  8 

946.03 

J6.13 

326.69 

258.22 

113.79 

9 5 

54 

346.0 

19.21 

319.36 

100.00 

8 

27  59 

1017.63 

9.20 

320.45 

254,73 

110.57 

0 44 

56 

417.6 

12.94 

321 .67 

100.00 

11 

2 17 

5008.45 

23.31 

276.25 

261 .22 

109.26 

12  39 

5 

5208.4 

25.72 

268.28 

110.00 

8 

25  47 

1024,54 

2.07 

324.62 

250.37 

124.13 

8 42 

51 

424.5 

6.54 

318 .38 

110.00 

13 

20  58 

5374.30 

31  .29 

246.0? 

263.95 

104,53 

14  50 

33 

4774 .3 

32.96 

237.20 

JIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1.8190 

TRA 

- .7220 

TC3-1 . 1622  BAU  .6724 

SGT  2371 .0  SGR 

1260.3  SG3 

198.7 

ST 

1775.5 

SR 

776.8 

SS 

943.3 

ROE  .8027 

RRA 

-.0244 

RC3  .8376 

FAU  .05086 

RRT 

-.9072  RRF 

-.9791  RTF 

.9389 

CRT 

-.9094 

CRS 

.9999 

CST 

-.9905 

FOE- 1.8 140 

FRA 

.0162 

FC3-I .2541 

BSP  8206 

SG6  2685.1  R23 

.2168  R13  - 

.9623 

LSA 

2150.7 

MSA 

141  .6 

SSA 

7.5 

BCE  1 .9082 

BRA 

.7224 

BC3  1 .4326  FSP  -636 

SGI 

2642.7  SG2 

475.7  THA  153.32 

ELI 

1935.2 

El2 

103.5 

ALF 

156.52 

LAUNCH  DATE  FEB  25  1969  FLIGHT  TIME  116.00  ARRIVAL  DATE  JUN  21  1969 

HELIOCENTRIC  CONIC  OISTANCE  338.871 

RL  148.10  LAL  -.00  La  156.22  VL  28.030  GAL  -7,7 0 AZL  98.09  HCA  158.07  SMA  131.91  ECC  .10093  INC  8.0888  VI  30.086 

RP  108.94  LAP  -2.91  LOP  315.29  VP  37.019  GAP  2.07  ATP  82.45  TAL  220.06  TAP  18.94  RCA  100.04  APO  155.77  V2  34.704 

RC  109.246  GL  -38.64  GP  62.80  ZAL  131.61  ZAP  106.16  ETS  36.76  ZA£  110.73  ETE  131.21  ZAC  02.93  ETC  164.98  CLP-127.50 

PLANETOCENTRIC  CONIC 

C3  39.196  VHL  6.261  OLA  -31.99  RAL  24.22  R40  6568.5  VEL  12.671  PTH  2.30  VHP  6.067  OPA  54.23  RAP  329.43  ECC  1 .6451 


LNCH  AZMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

1 2 LONG 

74.43 

6 

37  33 

1440.06 

17.10 

4.29 

264.68 

117.46 

7 1 

41 

848.1 

20.64 

357.13 

105.55 

10 

40  14 

670.41 

17.12 

306.71 

264.69 

117.45 

10  51 

25 

70.4 

20.66 

29 9.55 

74.45 

6 

37  33 

1440,06 

J7. 10 

4.29 

264.60 

117.46 

7 1 

41 

848.1 

20.64 

357.13 

105.55 

10 

40  14 

670.41 

17.12 

306.71 

264.69 

117.45 

10  51 

25 

70.4 

20.66 

299. 55 

110.00 

9 

36  19 

868.75 

7.98 

316.42 

259.21 

123.35 

9 50 

40 

268.8 

12.31 

310.01 

110.00 

12 

40  38 

5505.75 

26.73 

260.77 

269.47 

112.15 

14  13 

44 

4905.0 

29.49 

252.67 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.2229 

TRA 

-.6164 

TC3-1 . 1045 

BAU  .6063 

SGT  2540.2  SGR  12084  S G3 

171.7 

ST 

2044.5 

SR 

014.5 

SS 

955.6 

ROE  .0882 

RRA 

-.1373  RC3  .7030 

FAU  .04109 

RRT 

-.901 1 RRF 

-.#703  RTF 

.9454 

CRT 

-.9803 

CRS 

.9995 

CST 

-.992 5 

FOE-1 .7590 

FRA 

.1232 

FC3  -.9253 

BSP  0603 

SGB  2820.0  R23 

.2106  R13  - 

.9649 

LSA 

2394.9 

MSA 

145.7 

SSA 

5.9 

BOE  2.3938 

BRA 

.6315 

BC3  1,3097 

FSP  -551 

SGI 

2770.0  SG2 

400.3  THA  156.11 

ELI 

2197.7 

CL2 

115.3 

ALF 

150.45 

1926 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  CATE  FE8  25  1969  FLIGHT  TIME  118. 00  ARRIVAL  CATE  JUN  25  1 969 


HELIOCENTRIC  CONIC 

CISTANCE  344.903 

RL  148.10 

LAL  -.00 

LOL  156.22 

VL  27.995 

gal  -7.52 

A7l  99.74 

HCA  161 .99 

SMA 

131 

.59 

ECC  .18047 

INC 

9.7410 

Vl 

30.006 

RP  108.94 

LAP  -3.00 

LOP  318.45 

VP  37.788 

GAP  3.16 

A7P  80.73 

TAL  218.93 

TAP 

20.92 

RCA  307.84 

APO 

155.34 

V2 

34 .78  5 

RC  111.645 

GL  -43.81 

GP  66.45 

7AL  126.80 

7AP  105.79 

ETS  42.92 

7AE  106.66 

ETE 

1.34 

.67 

ZAC  80.97 

ETC 

167.50 

CLP 

-132.93 

planetocentric  conic 

C3  46.007 

VHL  6.783 

CLA  -35.79 

RAL  28.86 

RAO  6568.7 

VEL  12.937 

PTH  2.36 

VHP 

7, 

757 

DPA  56.04 

RAP 

3?3 .64 

ECC 

1 .7572 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

? LONG 

67.13 

6 11  13 

1625.70 

17.52 

18.35 

272.88 

121.73 

6 

38 

19 

1025.7 

21  .50 

11  .45 

112.87 

11  43  36 

5861  .56 

17.53 

277.34 

272.89 

121.72 

13 

21 

18 

5261  .6 

21  .60 

270.44 

67.13 

6 11  13 

1625.70 

17.52 

18.35 

272.88 

121 .73 

6 

38 

19 

1025.7 

21  .58 

31  .45 

112.87 

11  43  36 

5861  .56 

17.53 

277.34 

272.89 

121.72 

13 

21 

18 

5261 .6 

21  .60 

270.44 

67.13 

6 11  13 

1625.70 

17.52 

18.35 

272.88 

121 .73 

6 

38 

19 

1025.7 

21 .58 

11.45 

112.87 

11  43  36 

5861  .56 

17.53 

277.34 

272.89 

121.72 

13 

21 

18 

5261  .6 

21  .60 

270.44 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE '2. 7682 

TRA  -.4404 

TC3  -.9809 

BAU  .6874 

SGT  2729.3  SGR  1114,3  SG3 

144.9 

ST  234?. 7 

SR 

000.0 

SS 

960.5 

ROE  .9413 

RRA  -.2745 

RC3  .5356 

FAU  .03304 

RRT  - 

.0861  RRF  - 

.97 20  RTF 

.9532 

CRT  -.9862 

CRS 

.9902 

CST 

-.9943 

FOE-1 .6945 

FRA  .2213 

FC3  -.6218 

BSP  9096 

SG0  2948.0  R23 

.2150  R13  - 

.9685 

LSA  2651 .2 

MSA 

149.1 

SSA 

4.5 

0OE  2.9238 

BRA  .5190 

0C3  1.1176 

FSP  -461 

SGI  2901.6  SG2  - 

404.0  THA  159.52 

ELI  247?. 4 

EL2 

125.6 

ALF 

161 .34 

LAUNCH  DATE  FE8  25  1969 

FLIGHT  TIME  120.00 

ARRIVAL  CATE 

JUN 

25  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  350.897 

RL  148.10 

LAL  -.00 

LOL  156.22 

VL  27.951 

GAL  -7.32 

A7L  102.05 

HCA  165.08 

SMA 

131 .27 

ECC  .38003 

I NCI? .0544 

Vl 

30.006 

RP  108.93 

LAP  -3.08 

LOP  321.61 

VP  37.757 

GAP  3.43 

A7P  78.34 

TAL  217,73 

TAP 

22.81 

RCA  107.63 

APO 

154.90 

V2 

34.707 

RC  114.042 

GL  -49.45 

GP  70.64 

7AL  121 .34 

ZAP  104,73 

ETS  50.74 

7AE  102,03 

ETE 

139.69 

7AC  70.6? 

ETC 

17 1 .74 

CLP 

- J 40 .09 

PLANETOCENTRIC  CONIC 

C3  58.058 

VHL  7,620 

OLA  -39.69 

RAL  34.63 

RAD  6569.1 

VEL  13.395 

PTH  2.45 

VHP 

9.043 

CPA  57.68 

RAP 

316.10 

ECC 

1 .9555 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.95 

6 2 51 

1774.91 

16.88 

30.10 

203.16 

126.47 

6 

32 

26 

3174.9 

21.51 

23.61 

119.05 

12  37  59 

5827.85 

16.89 

274.13 

283.18 

126.46 

14 

15 

7 

5??7 .8 

21  .53 

267.64 

60.95 

6 2 51 

1774.91 

16.88 

30.10 

283.16 

126.47 

6 

32 

26 

1174.9 

21  .51 

23.61 

119.05 

12  37  59 

5827.85 

16.89 

274.13 

283.18 

126.46 

14 

15 

7 

5??7 .8 

21  .53 

267.64 

60.95 

6 2 51 

1774.91 

16.88 

30.10 

283.16 

126.47 

6 

32 

26 

1174.9 

21 .51 

23.61 

119.05 

12  37  59 

5827.05 

16.89 

274.13 

283.18 

126.46 

14 

15 

7 

5??7 .0 

21.53 

267.64 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-3.54J4  TRA  -.1473  TC3  -.7697  0AU  .6661  SOT  2925.9  SGR  940.1  SG3  119.4  ST  2663.6  SR  671.7  SS  960.9 

RDE  .8772  RRA  -.4299  RC3  .3425  FAU  .02463  RRT  -.8449  RRF  -.9452  RTF  .9640  CRT  - .9790  CRS  .9933  CST  -.9960 

FDE-1.6311  FRA  .3061  FC3  -.3673  BSP  9545  SG6  3073.2  R23  .2011  R13  -.9740  LSA  2906.3  MSA  150.4  SSA  3.4 

0DE  3.6464  BRA  .4544  0C3  .8608  FSP  -379  SGI  3034.7  SG2  464.9  THA  164.40  ELI  2743.8  EL2  132.9  AlF  166.10 


LAUNCH  CATE  FEB  25  1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUN  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  356.636 

RL  148.10  LAL  -.00  LOL  156.22  Vl  27.904  GAL  -7.11  A7L  105.54  HCA  168.14  SMA  130.93  ECC  .17957  INCJ5.5366  VI  30.086 

RP  108.93  LAP  -3.16  LOP  324.76  VP  37.725  GAP  3.66  A7P  74.78  TAL  216.46  TAP  24.60  RCA  107.42  APO  1 54.44  V2  34.790 

RC  1 16.435  CL  -55.26  GP  75.29  7AL  115.29  7AP  102.96  ETS  62.48  7AE  96.58  ETE  148.64  7 AC  75.58  ETC  180.08  ClP-152.07 

planetocentric  CONIC 

C3  81.470  VHL  9.026  CLA  -43.24  RAL  41 .80  RAO  6569.6  VEL  14.241  PTH  2.59  VHP  11.036  CPA  58.66  -RAP  306 . 1 8 ECC  2 . 3408 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
55.84  6 9 25  1916.12  14.59  40.42  295.7 2 131  .17  6 41  21  1316.1  19.77  34  .45 

124.16  13  28  41  5847.20  1 4.61  273.89  295.73  131.17  15  6 8 5247.2  39.78  267.92 

55.84  6 9 25  1916.12  14.59  40.42  295.72  131.17  6 41  21  1316.1  19.77  34.45 

124.16  1328  41  5847.20  14,61  273.89  295.73  131.17  15  6 8 5247.2  19.76  267.92 

55.64  6 9 25  1916.12  14.59  40.42  295.72  131  .17  6 41  21  J3J6.I  19.77  34.45 

124.16  13  28  41  5847.20  14.61  273.89  295.73  131.17  15  6 8 5247.2  19.78  267.92 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TICN  ACCURACY 

TOE-4.6622  TRA  .3823  TC3  -.5338  0AU  .6021  SGT  3130.2  SGR  596.5  SG3  95.7  ST  2961  .3  SR  277.9  SS  961.9 

ROE  .3737  RRA  -.5531  RC3  .1437  FAU  .01655  RRT  -.5959  RRF  -.7366  RTF  .9780  CRT  -.8709  CRS  .9027  CST  -.9976 

FOE-1.5807  FRA  .3960  FC3  -.1759  0SP  9892  SG0  3186.5  R23  .1745  RJ  3 -.9812  LSA  3122-4  MSA  148.7  SSA  2.5 

0OE  4.6771  BRA  .6724  8C3  .5528  FSP  -301  SGI  3150.8  SG2  475.9  THA  173.37  ELI  2971.2  EL2  136.2  AlF  175.32 

LAUNCH  OATE  FE0  25  1969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  362-684 

RL  148.10  LAL  -.00  LOL  156.22  VL  27.857  GAL  -6,88  AZL  111.36  HCA  171.13  SMA  130.59  ECC  . 1 7902  INC21 .3564  VI  30.086 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.693  GAP  3.90  A7P  68.88  TAL  215.10  TAP  26.22  RCA  107.21  APO  153.97  V2  34.794 

RC  118.823  OL  -60.42  GP  79.50  7AL  108.83  7AP  100.50  ETS  85.06  7AE  89.74  ETE  168.58  7AC  71.25  ETC  199.67  ClP-179.45 

PLANETOCENTRIC  CONIC 

C3  134.114  VHL  11.581  OLA  -45.54  RAL  50.46  RAO  6570.4  VEL  15.983  PTH  2.82  VHP  14,450  DPA  57.98  RAP  293.53  ECC  3.2072 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

: INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

52.7? 

6 

31  52 

2052.55 

10.26 

40.72 

310.21 

134.61 

7 

6 

5 

1452.6 

15.82 

43.22 

1?7.?8 

14 

15  18 

631 .99 

10.28 

298.49 

310.22 

134.61 

14 

25 

50 

32.0 

15.03 

293.00 

5?.  7? 

6 

31  52 

2052.55 

10.26 

40.7? 

310,21 

134.61 

7 

6 

5 

1452.6 

15.02 

43.22 

127. 20 

14 

15  18 

631 .99 

10.20 

298.49 

310.22 

134.61 

14 

25 

50 

32.0 

35.03 

293.00 

52.72 

6 

31  52 

2052.55 

10.26 

48.72 

310.21 

134.61 

7 

6 

5 

1452.6 

15,02 

43.22 

127.28 

14 

15  18 

631 .99 

10.28 

298.49 

310.22 

134.61 

14 

25 

50 

32.0 

15.03 

293.00 

inferential 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-5.9389 

TRA 

1.3709 

TC3  -.2385 

BAU  .4276 

SGT 

3142.6  SGR 

951.9  SG3 

75.4 

ST  2952.7 

SR 

934.6 

SS 

989.2 

ROE-1 .8855 

RRA 

-.2680 

RC3  .0001 

FAU  .00845 

RRT 

.8550  RRF 

.7980  RTF 

.9933 

CRT  ,9873 

CRS 

-.9005 

CST 

-.9993 

FOE- 1 .5864 

FRA 

.5109 

FC3  -.0546 

BSP  10251 

SGB 

3283.6  R23  - 

.1359  R13 

.9886 

LSA  3247.7 

MSA 

150.1 

SSA 

2.0 

BDE  6.2311 

BRA 

1.3969 

BC3  .2385 

FSP  -238 

SGI 

3248.7  SG2 

477,6  THA 

14.85 

ELI  3093.0 

EL2 

141  .6 

ALF 

17.39 

1927 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  25  1969 

flight  time  126.00 

ARRIVAL  CATE 

JUL 

1 1969 

HELIOCENTRIC  CON  1 C 

DISTANCE  368.332 

RL  148.10 

LAL  -.00 

La  156.22 

VL 

27.808 

gal  -6.60 

A7l  122.74 

HCA  173.94 

SMA 

150.24 

ECC  .17815 

INC32.74P6 

Vl 

30  .086 

RP  108. 90 

LAP  -3.27 

LOP  331 .1 1 

VP 

37.661 

GAP  4,06 

A7P  57.41 

TAl  213.56 

tap 

27.50 

RCA  107.04 

APO  153.45 

V2 

34 ,798 

RC  121 .206 

CL  -62.63 

GP  77.95 

7AL 

102.34 

7AP  97.45 

ETS  128.96 

7AE  80.02 

ETE 

210.00 

7AC  64.52 

ETC  24J  .47 

CLP 

128.4 ] 

PLANETOCENTRIC  CONIC 

C3  283.032 

VHL  16.824 

CLA  -44.50 

RAL 

59.71 

RAC  6571.6 

VEL  20.108 

PTH  3.14 

VHP 

21 .196 

CPA  53.50 

RAP  278.78 

ECC 

5.6580 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.12 

7 14  4 

2156.09 

4.53 

52.57 

325.07 

134.31 

7 

50  0 

1556.1 

10.09 

47.18 

125 .88 

14  46  54 

763.11 

4.54 

304.89 

325.09 

134.31 

14 

59  37 

163.1 

10.10 

299.50 

54 .12 

7 14  4 

2156.09 

4.53 

52.57 

325.07 

134.31 

7 

50  0 

1556.1 

10.09 

47.18 

125.88 

14  46  54 

763.11 

4.54 

304.89 

325.09 

134.31 

14 

59  37 

163.1 

10.10 

299.50 

54 .12 

7 14  4 

2156.09 

4.53 

52.57 

325.07 

134.31 

7 

50  0 

1556.1 

10.09 

47.18 

125 .88 

14  46  54 

763.11 

4.54 

304.89 

325.09 

134.31 

14 

59  37 

163.1 

10.10 

299 . 50 

differential  CORRECTIONS 
TCE-3.4442  TRA  2.3 281  TC3  -.0185 
ROE-8 .0445  RRA  1.9922  RC3  .0551 
FCE'1.7490  FRA  .7501  FC3  .0083 
60E  8.7508  BRA  3.0642  BC3  .0561 


MJ0-COURSE  EXECUTION  ACCURACY 
BAU  .2196  SGT  1617.2  SGR  2906.0  SO 3 

FAU- .00272  RRT  .9063  RRF  .9784  RTF 

BSP  10461  SGB 

FSP  -191  SGI 


ORBIT  DETERMINATION  ACCURACY 


3325.7  R23  -.1088  R13 

3269.8  SG2  607.4  THA 


60.1 

ST 

1219.5 

SR 

2754.5 

SS 

1108.5 

.9734 

CRT 

.9850 

CRS 

-.9972 

CST 

-.9951 

.9937 

LSA 

3203.7 

MSA 

198.6 

SSA 

1 .0 

62.19 

Eli 

3006.2 

El2 

192.6 

alf 

66.34 

LAUNCH  CATE  FEB  25  1969 


flight  time izb.do 


ARRIVAL  CATE  JUL  3 1969 


HELIOCENTRIC  CCNIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  108.89  LAP  -3.32  LOP  334 .28 

RC  123.581  GL  -55.25  GP  63.17 

PLANETOCENTRIC  conic 


DISTANCE  373.350 

VL  27.759  GAL  -6.16  A7L  149.78  HCA  176.16  SMA  129.69  ECC  .17611  INC59.7760  Vi  30.066 

VP  37.630  GAP  4.05  ATP  30.28  TAL  211.53  TAP  27.69  RCA  107.02  ARC  152.77  V2  34  .803 

7AL  96.71  TAP  94.31  ETS  163.91  7AE  62.89  ETE  242.03  7AC  49.61  ETC  277.16  CLP  99.59 


C3  842.284 

VHL  29.022 

OLA  -34.71 

RAt  66.18 

RAO  6572.8 

VEL  31,041 

PTH  3.4  7 

VHP  36.586 

DPA  39.86 

RAP  264.40 

ECC14.86 19 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.03 

8 50  53 

2046.21 

.08 

39.74 

336,05 

124.71 

9 24  59 

1446.2 

4.63 

33.56 

110.97 

14  ] 44 

1058.72 

.10 

325.95 

336.06 

124.71 

14  19  23 

458.7 

4.65 

319.77 

69.03 

8 50  53 

2046.21 

.08 

39.74 

336.05 

124.71 

9 24  59 

1446.2 

4 .63 

33.56 

110.97 

J 4 1 44 

1058.72 

.10 

325.95 

336,06 

124.71 

14  19  23 

458.7 

4.65 

319.77 

69.03 

8 50  53 

2046.21 

.08 

39.74 

336.05 

124.71 

9 24  59 

1446.2 

4.63 

33.56 

110.97 

14  1 44 

1058.72 

.10 

325.95 

336.06 

124.71 

14  19  23 

458.7 

4.65 

319.77 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.9495  TRA  1.3340  TC3  -.0441  BAU  2.1348 
RC- 11.9460  RRA  6.7596  RC3  .1844  FAU- . 03301 
FOE-2.2324  FRA  1.4418  FC3  .0339  BSP  9722 
80E12.3048  BRA  6.8900  BC3  .1896  FSP  -164 


SGT  712.2  SGR  3056.6  SG3  51.3 
RRT  -.5177  RRF  .9980  RTF  -.4635 
SGB  3138.5  R23  -.0868  *13  .9962 

SGI  3079.7  SG2  604.8  THA  97.16 


ST  590.2  SR  2408.4  5S 
CRT  -.9333  CRS  -.9996  CST 
LSA  2855.1  MSA  214.6  SSA 
ELI  2471 .0  EL2 


1431 .4 
.9230 

. 4 

206.5  AlF  102.98 


LAUNCH  CATE  FEB  25  1969 


flight  time  no.no 


ARRIVAL  CATE  JUL  5 1969 


HELIOCENTRIC  CONIC 

Rl  148.10  LAL  -.00  LOL  156.22  Vu  27.709  GAL 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.598  GAP 

RC  125.948  GL  50.98  GP  -58.00  7Al  96.42  TAP 

PLANETOCENTRIC  CONIC 


DISTANCE  383.727 

-6.86  A7L  20.18  HCA  163.57  SMA  129.54  ECC  .16576  INC69.6166  V]  30.066 

5.53  A7P  159.76  TAl  213.16  TAP  36.75  RCA  105.46  APO  153.60  V2  34.608 

95.18  ETS  181.95  7AE  61.60  ETE  105.77  7AC  72.53  ETC  75.35  CLP  99.81 


C31 104 .509 

VHL 

33.234 

CLA  66.99 

ral 

25.74 

RAC  6573.0  VEL  35.01 

J PTH  3.52 

VHP  4] 

.268 

DPA  -77.98 

RAP 

217,38 

ECC19.1774 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

26.36 

15 

36  48 

5075.53 

.65 

245.30 

296.03 

23.01 

17  J 

23 

4475.5 

-6.7J 

242.58 

153.64 

1 

53  8 

3342.97 

.66 

99.00 

296.01 

23.01 

2 48 

51 

2743.0 

-6.70 

96.2  7 

26.36 

15 

36  48 

5075.53 

.65 

245.30 

296.03 

23.01 

17  j 

23 

4475,5 

-6.7] 

242.58 

153.64 

1 

53  8 

3342.97 

.66 

99.00 

296.01 

23.01 

2 48 

51 

2743.0 

-6 . 70 

96.27 

26.36 

15 

36  48 

5075.53 

.65 

245.30 

296.03 

23.01 

17  1 

23 

4475.5 

-6.71 

242.58 

153.64 

J 

53  8 

3342.97 

.66 

99.00 

296.01 

23.01 

2 48 

51 

2743.0 

-6.70 

96.27 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-3.4307 

TRA 

1 .5907 

TC3  -.0881 

BAU 

3.1050 

SGT 

1089.2  SGR 

2945.3  SO 3 

50.9 

ST  629.3 

SR 

2602.0 

SS 

1879.6 

RC-J5 .0586 

RRA 

1 .2905 

RC3  -.1909 

FAU- 

.04657 

RRT 

.8358  RRF 

-.9996  RTF  - 

.8230 

CRT  .9622 

CRS 

1 .0000 

CST 

.960  7 

FOE  3.0520 

FRA 

-.2391 

FC3  .0365 

BSP 

9580 

SGB 

3140.2  R23 

-.0819  Rl  3 - 

.9965 

LSA  3266.6 

MSA 

169.7 

S5A 

.8 

B0E1 5.4462 

BRA 

2.0483 

BC3  .2103 

FSP 

-165 

SGI 

3088.0  SG2 

570.3  THA 

7 2.20 

ELI  2671 .8 

El2 

166.9 

ALF 

76.8  5 

LAUNCH  CATE  FEB  25  1969 


flight  time  132.00 


ARRIVAL  CATE  JUL  7 J969 


heliocentric  conic 

Rl  146.10  LAL  -.00  La  156.22  vl  27.656  GAL 

RP  108.65  LAP  -3.38  LOP  340.63  VP  37.566  GAP 

RC  128.306  GL  61.78  GP  -74.67  7AL  100.54  7AP 

PLANETOCENTRIC  CCNIC 


DISTANCE  388.472 
-6.38  A7L  52.47  HCA 
5.43  A7P  127.40  TAL 
99.04  ETS  203.23  7AE 


C3  361 .134 

VHL  19.004 

OLA  69.69 

RAl  351.35 

RAD  6572.0 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

Inj  LAT 

INJ  LONG 

23.23 

13  12  46 

5007.14 

-4,30 

245.44 

156.77 

23  38  54 

3255.90 

-4.29 

95.77 

23.23 

13  12  46 

5007.14 

-4.30 

245.44 

156.77 

23  38  54 

3255.90 

-4.29 

95.77 

23.23 

13  12  46 

5007.14 

-4.30 

245.44 

156.77 

23  38  54 

3255.90 

-4.29 

95.77 

DIFFERENTIAL 

CORRECTIONS 

MI0-C( 

PTH 


INJ  RT  ASC 

259.77 

259.75 

259.77 

259.75 

259.77 

259.75 


TOE  2.3254  TRA  .1821  TC3  -.0221  BAU  .5601  SGT  723.6  SGR 

ROE-6.6761  RRA  3.3156  RC3  -.1139  FAU- .00472  RRT  -.3590  RRF 

FOE  1.5175  FRA  -.5996  FC3  .0113  BSP  11242  SGB  3633.1  R23 

BOE  7.0695  BRA  3.3206  6C3  .1160  FSP  -195  SC J 3549.7  SG2  673.5 


185.55 

SMA 

129 

1 . 1 9 

ECC  .18308 

INC37.5321 

Vl 

30.086 

211.00 

TAP 

36.55 

RCA  105.54 

APO 

152.84 

V2 

34 .815 

81  .51 

ETE 

125 

.56 

7AC  89.93 

ETC 

98.76 

CLP 

126.45 

3.23 

VHP 

23. 

370 

CPA  -80.32 

RAP 

82.49 

ECC 

6.9434 

1 A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

20.37 

14 

36 

13 

4407.1 

- 

1 1 .79 

243.02 

20.37 

24 

33 

10 

2655.9 

- 

11.78 

93.35 

20.37 

14 

36 

13 

4407.1 

- 

1 1 .79 

243.02 

20.37 

24 

33 

10 

2655.9 

- 

11 .78  . 

93.35 

20.37 

14 

36 

13 

4407.1 

- 

11.79 

243.02 

20.37 

24 

33 

10 

2655.9 

- 

11.78 

93.35 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

J SG3 

60.0 

ST  702.7 

SR 

2190.4 

SS 

976.2 

RTF 

.4673 

CRT  -.8902 

CRS 

.9971 

CST 

-.9224 

' Rl  3 - 

.9937 

LSA  2479.7 

MSA 

309.4 

S5A 

1 .6 

> THA  94.35 

Etl  2279.7 

EL2 

307.6 

alf 

106,24 

1928 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  » 


LAUNCH  CATC  FEB  25  1969 


FLIGHT  TIMC  134.00 


ARRIVAL  DATE  JUL  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  393.996 


RL  146.10 

LAL 

-.00 

La  156.22 

VL  27.607 

Gal  -6.06 

A7L  65.81 

HCA 

188.30 

SMA 

126.83 

ECC  .18233 

INC24.1933 

vj 

30.066 

RP  106.63 

LAP 

-3.39 

LOP  343.80 

VP  37.535 

GAP  5.55 

A7P  113.97 

TAL 

209.30 

TAP 

37.60 

RCA  105.34 

APO  152.32 

V2 

34 .621 

RC  130.653 

GL 

61  .80 

GP  -75.81 

7Al  105.05 

7AP  103.98 

ETS  256.16 

7AE 

92.42 

ETE 

177.65 

7AC  98.74 

ETC  152.19 

CLP 

170.29 

PLANETOCENTRIC  conic 

C3  162.977 

VHL 

12.766 

OLA  65.59 

RAl  343.62 

RAO  6570.8 

VEL  16.661 

PTH 

2.91 

VHP 

15.559 

0PA  -69.74 

RAP  61.68 

ECC 

3.6822 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

27.99 

12 

53  16 

4862.52 

-10.97 

239.86 

248.79 

24.89 

14 

14  36 

4282.5 

-18.20 

236.74 

152.0! 

22 

58  19 

3160.85 

-10.96 

95.36 

248.77 

24.89 

23 

51  0 

2560.8 

-18.20 

92.24 

27.99 

12 

53  16 

4882.52 

-10.97 

239.86 

248.79 

24.89 

14 

14  36 

4282 . 5 

-18.20 

236.74 

152.01 

22 

58  19 

3160.85 

-10.96 

95.36 

248.77 

24.89 

23 

51  0 

2560.8 

-18.20 

92.24 

27.99 

12 

53  16 

4882.52 

-10.97 

239.86 

248.79 

24.89 

14 

U 38 

4282.5 

-16.20 

236.74 

152.01 

22 

58  19 

3160.65 

-10.96 

95.36 

248.77 

24.89 

23 

51  0 

2560.8 

- 18.20 

92.24 

DIFFERENTIAL  CORRECTIONS 

TOE 

3.6073 

TRA-2 .5155 

TC3 

-.1287 

BAU 

,2890 

ROE- 

'I  .0563 

RRA  1 .8455 

RC3 

.0320 

FAU 

.01085 

FDE 

1 .0579 

FRA  -.6606 

FC3 

-.0576 

BSP 

11974 

BOE 

3.7587 

BRA  3.1199 

BC3 

.1327 

FSP 

-247 

LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  14 a. 10  LAL  -.00  LOL  156.22 

RP  108.80  LAP  -3.39  LOP  346.97 

RC  132.989  GL  58.60  GP  -70.39 

PLANE TOCENTRIC  CONIC 
C3  94.692  VHL  9.731 

LNCH  A7MTH  LNCH  TIME 


VL 

VP 


27.555  GAL 
37.504  GAP 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  3192.9  SCR  2061 .5  SG3  75.4 
RRT  -.9528  RRF  -.9311  RTF  .9966 
SGB  3800.6  R23  -.14 92  R13  -.9872 
SGJ  3763.3  SC2  531.0  THA  147.68 

flight  time  136.00 

DISTANCE  399.736 

-5.77  A7L  72.36  HCA  191.27  SMA  1 
5.73  A7P  107.32  TAL  207.71  TAP 


7AL  109.02  TAP  109.20  ETS  284.70  7AE 


32.82  13  11  41 

147.18  22  53  54 

32.82  13  11  4 J 

147.18  22  53  54 

32.82  13  11  41 

147.18  22  53  54 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7 286  TRA-2.7748  TC3  -.4549 

ROE  .4881  RRA  . 3428  RC3  -.0183 

FOE  1.0071  FRA  -.6865  FC3  -.1886 

BOE  2.7721  BRA  2.7959  BC3  .4553 


OLA  61.50 
L-I  TIME 
4757.25 
3073.11 
4757.25 
3073.11 
4757.25 
3073.11 


RAl  345.56 
INJ  LAT 
-16.90 
-16.89 
-16.90 
—1*6 .89 
-16.90 
-16.89 

0AU  .5763 
FAU  .02063 
BSP  12325 
FSP  -312 


RAO  6569.8  VEl  14.698  PTH  2.66  VHP  11.613 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 

ST 

1814.7 

SR 

765.6 

SS 

700.8 

CRT 

-.9071 

CRS 

.8881 

CST 

-.9993 

LSA 

2067.6 

MSA 

308.2 

SSA 

1 .9 

Eli 

1946.6 

El2 

300.5 

alf 

156 .52 

ARRIVAL 

DATE 

JUL 

11  1969 

ECC 

.16218 

I NC 1 7 . 6 3 5 4 

VI 

30.066 

RCA 

105.07 

APO 

151  .86 

V2 

34 .829 

7AC 

104  .41 

ETC 

180.53 

CLP 

-168.51 

DPA 

-61 .53 

RAP 

53.95 

ECC 

2.5584 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

233.07 

94.14 

233.07 

94.14 

233.07 

94.14 


246.09 

246.08 

246.09 

246.08 

246.09 
246.06 


29.92 

29.91 

29.92 

29.91 

29.92 
29.91 


14  30  59 
23  45  7 

14  30  59 
23  45  7 

14  30  59 
23  45  7 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  3884.2  SGR  512.6  SG3  94.8 
RRT  -.4796  RRF  -.3108  RTF  .9803 
SG0  3917,9  R23  -.1886  R13  -.$769 
SGI  3892.1  SG2  448.9  THA  176.33 


4157.2  -23.78  229.14 

2473.1  -23.77  90.21 

4157.2  -23.78  229. 14 

2473.1  -23.77  90.21 

4157.2  -23.78  229.14 

2473.1  -23.77  90.21 

ORBIT  DETERMINATION  ACCURACY 
ST  1907,1  SR  314.2  SS  658.5 
CRT  .5532  CRS  -.6617  CST  -.9666 
LSA  2023,1  MSA  277.0  SSA  2.5 

ELI  1915.2  El2  260.6  AlF  5.31 


LAUNCH  DATE  FEB  25  1969 


flight  time  138.00 


ARRIVAL  CATE  JUl  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  405.550 


RL  148,10 

LAL 

-.00 

La  156.22 

VL  27.503 

GAL  -5.49 

A7L  76.19 

HCA 

194.33 

SMA 

128.12 

ECC  .18231 

INC13.8142 

VI 

30.086 

RP  108.78 

LAP 

-3.39 

LOP  350.15 

VP  37.473 

GAP  5.93 

A7P  103.40 

TAL 

206 . 1 6 

TAP 

40.49 

RCA  104.76 

APO  3 51  .48 

V2 

34 .837 

RC  135.313 

GL 

54  .69 

GP  -64.13 

7AL  112.25 

7AP  114.36 

ETS  294.35 

7AE 

105.65 

ETE 

212.68 

7AC  108.77 

ETC  189.47 

CLP 

-160.98 

PLANE TOCENTRIC  CONIC 

C3  64.165 

VHL 

8.010 

CIA  57.88 

RAL  349.36 

RAO  6569.2 

VEL  13.621 

PTH 

2.49 

VHP 

9.755 

DPA  -54.41 

RAP  49.45 

ECC 

2.0560 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

37.16 

13 

37  48 

4647.24 

-21 .31 

226.09 

245.20 

34.80 

14 

55  16 

4047.2 

-27.80 

221 .36 

142.84 

22 

57  59 

3004.08 

-21.30 

92.51 

245.18 

34.80 

23 

48  3 

2404 .1 

-27.79 

87.78 

37.16 

13 

37  48 

4647.24 

-21 .31 

226.09 

245.20 

34.80 

14 

55  3 6 

4047.2 

-27.80 

221  .36 

142.84 

22 

57  59 

3004.08 

-21 .30 

92.51 

245.16 

34.80 

23 

48  3 

2404.1 

-27.79 

87.78 

37.16 

33 

37  48 

4647.24 

-21 .31 

226.09 

245.20 

34.80 

14 

55  3 6 

4047.2 

-27.80 

221 .36 

1 42  .84 

22 

57  59 

3004.08 

-21 .30 

92.51 

245.18 

34.60 

23 

48  3 

2404.1 

-27.79 

87.78 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.2239 

TRA- 

-2.5263 

TC3 

-.8265 

BAU 

.7165 

SGT 

3979.1 

SGR 

536.0 

SG3 

115.7 

ST 

1889.8 

SR 

496.2 

SS 

665  .0 

ROE 

.6931 

RRA 

-.0495 

RC3 

-.1203 

FAU 

.02860 

RRT 

.5954 

RRF 

.7616  RTF 

.9677 

CRT 

.8629 

CRS 

-.9486 

CST 

-.9785 

FOE 

1 .0313 

FRA 

-.6924 

FC3 

-.3858 

BSP 

12589 

SG6 

4015.0 

R23 

.2224 

RI3 

.9697 

LSA 

2046.4 

MSA 

268.6 

SSA 

3.2 

BOE 

2.3294 

BRA 

2.5268 

8C3 

.8352 

FSP 

-361 

SGI 

3992.0 

SG2 

429.3 

THA 

4.64 

ELI 

1938.5 

EL2 

244.4 

alf 

3 2.98 

LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  J4 0.00 


ARRIVAL  cate  JUL  15  1969 


HELIOCENTRIC  CONIC 

RL  148.10  LAL  -.00  LOL  156.22  VL  27.451  GAL 

RP  108.75  LAP  -3.37  LOP  353.32  VP  37.443  GAP 


DISTANCE  411.394 

-5.21  A7L  78.68  HCA  197.4 2 SMA  127.77  ECC  . 1 6264  INCH. 3202  VI  30.086 
6.15  A7P  100.81  TAL  204. 6J  TAP  42.03  RCA  104.43  APO  151.10  V2  34.646 


RC  137.625  GL  50.82  GP 
PLANE TOCENTRIC  CONIC 


-58.21  7AL  114.72  7AP  l\9.28  ETS  298.63  7AE  110.29  ET£  214.64  7AC  112.42  ETC  192-66  ClP-J58.16 


C3  47.917 

VHL 

6.922 

OLA  54.73 

RAL  353.47 

RAO  6568.8 

VEL  13.011 

PTH  2.37 

VHP 

8, 

.523 

CPA  -48.07 

RAP  46.64 

ECC  1.7886 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.98 

14 

4 40 

4553.98 

-24.33 

219.39 

244.84 

39.32 

15 

20 

34 

3954  .0 

-30.40 

213.94 

139.02 

23 

3 54 

2953.67 

-24.31 

90.88 

244.82 

39.31 

23 

53 

7 

2353.7 

-30.39 

85.43 

40.98 

14 

4 40 

4553.98 

-24.33 

219.39 

244.84 

39.32 

15 

20 

34 

3954.0 

-30.40 

213.94 

139.02 

23 

3 54 

2953.67 

-24.31 

90.88 

244.82 

39.31 

23 

53 

7 

2353.7 

-30.39 

85.4  3 

40.98 

14 

4 40 

4553.98 

-24.33 

219.39 

244.84 

39.32 

15 

20 

34 

3954.0 

-30.40 

213.94 

139.02 

23 

3 54 

2953.67 

-24.31 

90.88 

244.82 

39.31 

23 

53 

7 

2353.7 

-30.39 

85.43 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

I .9471 

TRA- 

-2.3096 

TC3- 

■1  .232! 

BAU 

.8010 

SGT 

4058.4 

SGR 

660.9 

SG3 

136.3 

ST 

1893.8 

557.3 

SS 

675.9 

ROE 

.6690 

RRA 

-.1450 

RC3 

-.2131 

FAU 

.03546 

RRT 

.7769 

RRF 

.9068 

RTF 

.9580 

CRT 

.904  7 

CRS 

-.9777 

CST 

-.9739 

FOE 

1 .0510 

FRA 

-.6778 

FC3 

-.6407 

BSP 

12984 

SG0 

4 J 1 1 .8 

R23 

.2458 

R13 

.9613 

LSA 

2070.2 

MSA 

261  .4 

SSA 

4 . 1 

BOE 

2.0588 

BRA 

2.3142 

BC3 

1 .2504 

FSP 

-455 

SGI 

4091  J 

SG2 

412.8 

THA 

7.29 

ELI 

1960.7 

El2 

229.4 

alf 

15.12 

1929 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  FE6  25  1969 


Flight  time  142.00 


ARRIVAL  CATE  JUL  17  1969 


HELIOCENTRIC  CONIC 


RL 

148.10 

LAL 

-.00 

LOL 

RP 

108.72 

LAP 

-3.34 

LOP 

RC 

139.923 

CL 

47.22 

GP 

planetocentric  conic 

C3 

38.167 

VHL 

6.178 

OLA 

VL  27.399 
VP  37.413 
7AL  116.49 


CISTANCE  A 1 7 ,240 

GAL  -4.93  A7l  80.44  MCA  200.55  SMA  127.42  EC C .18311  INC  9.5612  V]  30.086 
GAP  6.36  A7P  98.96  TAL  203.05  TAP  43.59  RCA  104.08  APO  150.75  V2  34.855 
7AP  123.84  ETS  301 .05  7AE  114.07  ETE  214.46  7AC  115.64  ETC  193.76  ClP-157.22 


RAl  357.49  RAO  6568. 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

44.34 

14  30  35 

4475.00 

-26.30 

2! 3.19 

135.66 

23  10  5 

2918.06 

-26.29 

89.45 

44.34 

14  30  35 

4475.00 

-26.30 

213.19 

135.66 

23  10  5 

2918.06 

-26.29 

89.45 

44 . 34 

14  30  35 

4475.00 

-26.30 

213.19 

135.66 

23  10  5 

2918.06 

-26.29 

89.45 

differential 

CORRECTIONS 

MIC-i 

TOE  1.7638  TRA-2.1364  TC3-J  .6650 
ROE  .6025  RR A -.1590  RC3  -.2002 
FOE  1.0467  FRA  -.6453  FC3  -.9373 
60E  1.8639  BRA  2.1423  BC3  1.6905 

LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  140.10  LAL  - .00  LOL  156.22 

RP  100.69  LAP  -3.30  LOP  359.60 

RC  142.207  CL  43.92  GP  -40.06 

PLANE TOCENTRJC  CONIC 


BAU  .0626 
FAU  .04132 
BSP  1 3527 
FSP  -533 


VL  27.346 
VP  37.304 
7AL  117.61 


5 VEL  12.631  PTH  2.29  VHP  7.747 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
244.81  43.34  15  45  10 

244.00  43.34  23  50  43 

244.01  43.34  15  45  10 

244.00  43.34  23  50  43 

244.01  43.34  15  45  ID 

244.80  43.34  23  50  43 

COURSE  EXECUTION  ACCURACY 
SCT  4157.0  SCR  704.6  SC3  155.3 

RRT  .8250  RRT  .9301  RTF  .9509 

SC6  4216.3  R23  .2586  R13  .9544 

SCI  4197.9  SC2  393.5  THA  8.04 

FUCHT  TIME  144.00 


OPA  -42.35  RAP  44.90  ECC  1 .6281 
PO  CST  TIM  IHJ  2 LAT  INJ  2 LONG 

3875.0  -31.97  207.15 

2318.1  -31.96  03.41 

3075.0  -31.97  207.15 

2310.1  -31.96  83.41 

3875.0  -31.97  207.15 

2318.1  -31.96  03.41 

ORBIT  DETERMINATION  ACCURACY 

ST  1900.8  SR  563.5  SS  678.8 
CRT  .9189  CRS  -.9065  CST  -.9710 
LSA  2080.2  MSA  253.2  SSA  5.1 
ELI  1970.9  El2  214.4  AlF  15.43 

ARRIVAL  CATE  JUL  19  1969 


OISTANCE  423.109 

GAL  -4.64  A7L  61,75  HCA  203.68  SMA  127.07  ICC  .10372  INC  0.2492  VI  30.086 
CAP  6.50  A7P  97.56  TAL  201 .47  TAP  45,15  RCA  103.72  APO  150.41  V2  34.865 
7AP  128.0)  ETS  302.71  7AE  117,15  ETE  213.34  7AC  118.56  ETC  193.96  ClP-I57.14 


C3  31.702 

VHL 

5.630 

OLA  49.71 

RAL  1.37 

RAO  6560.: 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

47.27 

14 

55  14 

4407.41 

-27.56 

207.60 

132.73 

23 

16  20 

2093,25 

-27.55 

88.30 

47.27 

14 

55  14 

4407.41 

-27.56 

207.60 

132.73 

23 

16  20 

2093.25 

-27.55 

88.30 

47,27 

14 

55  14 

4407.41 

-27.56 

207.60 

132.73 

23 

16  20 

2893.25 

-27.55 

88.30 

DIFFERENTIAL  CORRECTIONS 

MlO-i 

TOE  1.6810 

TRA- 

-1 .9377 

TC3-2 .0536 

BAU  .8030 

SCT  - 

ROE  .5534 

RRA 

-.1274 

RC3  -.3186 

FAU  .04402 

RRT 

FOE  1 .0613 

FRA 

-.5526 

FC3-1  .1992 

BSP  1284J 

see  - 

BOE  1 .7706 

BRA 

1 .9410 

BC3  2.0702  FSP  -519 

SCI  - 

3 VEL  12.376  PTH  2.23  VHP  7.243 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME 

245.12  46.04  16  0 41 

245.10  46.03  24  4 33 

245.12  46.04  16  0 4J 

245.10  46.03  24  4 33 

245.12  46.04  16  6 41 

245.10  46.63  24  4 33 

COURSE  EXECUTION  ACCURACY 

4190.2  SCR  696.7  SC 3 167.2 

.0230  RRT  .9390  RTF  .9395 

4247.7  R23  .2797  R13  .9432 

4229.6  SC2  392.1.  THA  7.86 


OPA  -37.20  RAP  43.93  ECC  1.5231 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3807.4  -32.86  201.08 

2293.3  -32.05  01.77 

3607.4  -32.06  201.00 

2293.3  -32.85  81.77 

3007.4  -32.86  201.08 

2293.3  -32.85  01.77 

ORBIT  DETERMINATION  ACCURACY 
ST  1939.4  SR  565.0  SS  694.8 
CRT  .9269  CRS  -.9913  CST  -.9680 
LSA  2121 .4  MSA  252.3  SSA  6.1 
ELI  2009.8  El2  204.9  ALF  15.29 


LAUNCH  DATE  FEB  25  1969 
HELIOCENTRIC  CONIC 

RL  140.10  LAL  -.00  LOL  156.22  VL  27.294 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.355 

RC  144.470  GL  40.93  GP  -43.84  7AL  118.17 

planetocentric  CONIC 

C3  27.326  VHL  5,227  OLA  47.73  RAl  5.12 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

49.02 

15 

18  44 

4340.81 

-28.35 

130.18 

23 

22  44 

2076,23 

-28 . 34 

49.82 

15 

10  44 

4340.81 

-28.35 

130.10 

23 

22  44 

2676.23 

-2^.34 

49.82 

15 

10  44 

4340.81 

-28.35 

130.18 

23 

22  44 

2876.23 

-28.34 

DIFFERENTIAL  CCRRECTICNS 

TOE  1.5735 

TRA- 

'1 .0002 

TC3-2.5142 

BAU  .9270 

ROE  .4927 

RRA 

-.1123 

RC3  -.3570 

FAU  .04762 

FOE  1 .0168 

FRA 

-.4921 

FC3-1 .5086  BSP  1 3582 

BOE  1 .6489 

BRA 

1.8117 

0C3  2.5396 

FSP  -589 

LAUNCH  DATE  FES  25  1969 

HELIOCENTRIC  CONIC 
RL  140.10  LAL  -.00  LOL  156.22 
RP  108.63  LAP  -3.20  LOP  6.05 
RC  146.734  CL  30.19  CP  -40.13 
planetocentric  ccnic 
C3  24.054  VHL  4.905  OLA  46.05 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
52.03  15  41  16  4297.51 

127.97  23  29  32  2864.52 

52.03  15  41  16  4297.51 

127.97  23  29  32  2864.52 

52.03  15  41  16  4297.51 

127.97  23  29  32  2864.52 

differential  ccrrecticns 
toe  1.5020  TRA-i .6702  TC3-2.9606 
ROE  .4473  RRA  -.0912  RC3  -.3761 
FOE  .9736  FRA  -.4096  FC3'1  .7839 
0OE  1.5672  BRA  1.6726  BC3  2.9844 


flight  time  146.00 
OISTANCE  420.963 

GAL  -4.34  A7L  82.77  HCA  206.83  SMA  126.72 

GAP  6.00  A 79  96.46  TAl  199.08  TAP  46.71 

7AP  131.79  ETS  303.96  7AE  1 19.63  ETE  211.79 

RAD  6568.1  VEL  12.194  PTH  2.19  VHP  6.914 

INJ  LCNG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
202.59  245.76  49.04  16  31  13 

07.41  245.75  49.83  24  10  40 

202.59  245.76  49.84  16  31  13 

87.41  245.75  49.83  24  10  40 

202.59  245.76  49.04  16  31  13 

87.41  245.75  49.83  24  10  40 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4308.9  SCR  602.0  SO 3 100.7 

RRT  .8351  RRF  .9387  RTF  .9357 
SC0  4362.6  R23  .2752  PI 3 .9389 

SCI  4346.7  SC2  3?1 .9  THA  7.59 

FLICHT  time  140.00 


ARRIVAL  CATE  JUL  21  1969 


ECC  .18447  INC  7.2204  VJ  30.086 

RCA  103.34  APO  150.09  V2  34.875 

7AC  121.27  ETC  193.73  ClP-157.51 

OPA  -32.56  RAP  43.52  ECC  1 .4497 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3740.0  -33.32  195.70 

2276.2  -33.31  00.51 

3748.0  -33.32  195.70 

2276.2  -33.31  * 80.51 

3748.8  -33.32  195.70 

2276.2  -33.31  00.51 

ORBIT  DETERMINATION  ACCURACY 

ST  1939.6  SR  543.0  SS  681.7 

CRT  .9314  CRS  -.9936  CST  -.9662 

LSA  2112.4  MSA  243.6  SSA  7.3 

ELI  2005.3  El2  19J  .2  AlF  14.75 

ARRIVAL  CATE  JUL  23  1969 


VL  27.242 
VP  37.327 
7AL  118.22 

RAL  8.79 
INJ  LAT 
-20.04 
-20.03 
-28.04 
-28.83 
-28.04 
-28.03 


OISTANCE  434.013 

CAL  -4.04  A7L  03.59  HCA  209.90  SMA  126.37  ECC  .18535  INC  6,4076  Vj  30.086 

CAP  7.02  A?P  95.56  TAL  190.20  TAP  40.26  RCA  102.95  APO  J49.80  V2  34.885 

ZAP  135.20  ETS  304.98  7AE  121 ,64  ETE  210.08  7AC  123.82  ETC  193.30  ClP-158.12 

RAO  6568.0  VEL  12.060  PTH  2.16  VHP  6.702  OPA  -28.39  RAP  43.54  ECC  1.3959 


INJ  LONG 

INJ  RT  ASC 

rNj  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

198.15 

246.74 

52.40 

16  52  53 

3697.5 

-33.51 

190.97 

06.74 

246.73 

52.39 

24  17  16 

2264.5 

-33.50 

79.56 

198.15 

246.74 

52.40 

16  52  53 

3697.5 

-33.51 

190.97 

06.74 

246.73 

52.39 

24  17  16 

2264.5 

-33.50 

79.56 

190.15 

246.74 

52.40 

16  52  53 

3697.5 

-33.51 

190.97 

06.74 

246.73 

52.39 

24  17  16 

2264.5 

-33.50 

79.56 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.9597 

SCT 

4406.4 

SCR 

657.0 

SC  3 

109.9 

ST 

1940.0 

SR 

524.7 

SS 

670.2 

FAU 

.04957 

RRT 

.8340 

RRF 

.9307 

RTF 

.9309 

CRT 

.9356 

CRS 

-.9955 

CST 

-.9643 

BSP 

13942 

see 

4455.2  R23 

.2696 

R13 

.9337 

LSA 

2113.3 

MSA 

236.9 

SSA 

8.6 

FSP 

-624 

SCI 

4440.7 

SC2 

359.4 

THA 

7.15 

Eli 

2010.2 

El2 

179.6 

ALF 

14.26 

1930 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  iVOL.4,  1968-69* 


LAUNCH  OATE  FEB  25  1969 


flight  time  150.00 


ARRIVAL  CATE  JUl  25  1969 


HELIOCENTRIC  CONIC 


RL 

140.10 

LAL 

-.00 

LOL 

RP 

108.59 

LAP 

-3.13 

LOP 

RC 

148.977 

GL 

35.69 

GP 

PLANETOCENTRIC  CONIC 

C3 

21 .559 

VHL 

4.643 

CLA 

9.23 

-36.80 


VL  27.109 
VP  37.299 
7AL  117.02 


01  STANCE  440.657 

GAL  -3.72  A7l  04.27  HCA  213.14  SHA  126.03  ECC  .10636  INC  5.7295  VI  30.006 
GAP  7.24  A7P  94.00  TAL  196.66  TAP  49.01  RCA  102.55  APO  149.52  V2  34.097 
7AP  130.26  ETS  305.62  7A E 123.25  ETE  200.35  ZAC  126.26  ETC  192.70  ClP-150.07 


44.62  PAL  12.44  RAO  6567.9  VEL  11.956  PTH  2.13  VHP  6.572  OPA  -24.63  RAP  43.90  ECC  1.3540 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.96 

16  3 2 

4252.19 

-29.13 

194.20 

240  .06 

54.50 

17  13  54 

3652.2 

-33.54 

186.79 

126.04 

23  36  52 

2856.55 

-29.12 

06.25 

248.05 

54.57 

24  24  29 

2256.5 

-33.53 

78.85 

53.96 

16  3 2 

4252.19 

-29.13 

194.20 

248.06 

54.50 

17  13  54 

3652.2 

-33.54 

186.79 

126.04 

23  36  52 

2856.55 

-29.12 

86.25 

248.05 

54.57 

24  24  29 

2256.5 

-33.53 

78  .85 

53.96 

16  3 2 

4252.19 

-29.13 

194,20 

240.06 

54.58 

17  13  54 

3652.2 

-33.54 

106.79 

126.04 

23  36  52 

2856.55 

-29.12 

86.25 

240.05 

54.57 

24  24  29 

2256.5 

-33.53 

78  .85 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4495  TRA-1 . 5309  TC3-3.4019  BAU  .9066 

ROE  .4120  RRA  -.0710  RC3  -.3 022  FAU  .05044 

FOE  .9272  FRA  -.3192  FC3-2.0256  BSP  14215 

BOE  1.5069  BRA  1 .5326  0C3  3.4233  FSP  -643 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4496.9  SOP  632.1  5G3  196.1 

PPT  .0292  PPF  .9100  PTF  .9264 

SC0  4541.1  P23  .2597  Pl3  .9200 

SCI  4527.5  SC2  350.9  THA  6.69 


OPBIT  DETERMINATION  ACCURACY 
ST  1960.1  SR  509.0  SS  657.2 

CPT  .9403  CRS  -.9971  CST  -.9626 

ISA  2116.8  MSA  230.3  SSA  10.0 

ELI  2018.3  El2  168.5  AlF  13.84 


LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  152.00 


ARRIVAL  CATE  JUL  27  1969 


HELIOCENTRIC  CONIC 

RL  140.10  LAL  -.00  LOL  156.22  VL  27.137 
RP  108.56  LAP  -3.05  LOP  12.42  VP  37.272 
RC  151.204  GL  33.37  GP  -34.02  ZAL  117.01 
PLANETOCENTRIC  CONIC 


DISTANCE  446.493 

GAL  -3.40  A7L  04.84  HCA  216.31  SHA  125.70  ECC  .10752  INC  5.1  570  VI  30.086 

GAP  7.47  ATP  94.16  TAL  195.03  TAP  51.34  PCA  102*13  APO  3 49.27  V2  34.908 

7AP  141.02  ETS  306.52  7AE  124.56  ETE  206.68  7AC  128.62  ETC  192.24  ClP-159.70 


C3  19.600 

VHL  4,427 

OLA  43.39 

PAL  16.11 

RAO  6567.8 

VEL  11.074 

PTH  2.11 

VHP  6.499 

DPA  '21  .24 

RAP  44.53 

ECC  1 .3226 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.64 

16  24  15 

4211 .93 

-29.30 

190.68 

249.70 

56.44 

17  34  27 

361 1 .9 

'33.40 

103.11 

124.36 

23  44  54 

2851 .26 

-29.29 

05.90 

249.69 

56.43 

24  32  25 

2251 .3 

-33.47 

78.33 

55.64 

16  24  15 

4211.93 

-29.30 

190.60 

249.70 

56.44 

17  34  27 

3611  .9 

-33.48 

183.11 

124.36 

23  44  54 

2051 .26 

-29.29 

05.90 

249.69 

56.43 

24  32  25 

2251 .3 

-33.47 

78.33 

55.64 

16  24  15 

4211 .93 

-29.30 

190.60 

249,70 

56.44 

17  34  27 

361 1 .9 

-33.40 

183.11 

124.36 

23  44  54 

231)  .26 

-29.29 

85.90 

249.69 

56.43 

24  32  25 

2251  .3 

-33.47 

78 .33 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4069  TRA-1. 3926  TC3-3.0453  BAU  1.0 125 

ROE  .3037  RRA  -.0530  RC3  -.3025  FAU  .05067 

FOE  .0759  FRA  -.2206  fC3-2,2^80  BSP  14529 

BOE  1.4503  BRA  1.3936  BC3  3.0642  FSP  -650 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  W508.0  SCR 
RRT  .0216  RRT 
SCO  4629.0  R23 
SGJ  4616.1  SG2 


ORBIT  DETERMINATION  ACCURACY 


600.7 

SC  3 

200.4 

ST 

1969.6 

SR 

497.5 

SS 

641.1 

.90 19  RTF 

.9229 

CRT 

.9456 

CRS 

-.9983 

CST 

- .9610 

.2445 

R13 

.9249 

LSA 

2118.5 

MSA 

223.1 

SSA 

11.5 

344.9 

THA 

6.25 

ELI 

2025.3 

El2 

157.4 

ALF 

1 3.52 

LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  154.00 


ARRIVAL  CATE  JUL  29  1969 


HELIOCENTRIC  CONIC 


RL 

140.10 

LAL 

-.00 

LOL 

156.22 

VL 

27.086 

CAL 

RP 

100.52 

LAP 

-2.96 

LOP 

15.61 

VP 

37.245 

GAP 

RC 

153.416 

GL 

31  .20 

GP 

-31.52 

7AL 

115.83 

7AP 

PLANETOCENTRIC  CONIC 

C3 

10.030 

VHL 

4.246 

OLA 

42.32 

RAL 

19.82 

RAO 

DISTANCE  452.320 

-3.06  A7L  85.34  HCA  219.48  SMA  125.36  ECC  .18802  TNC  4.6643  VI  30.086 

7.70  A7P  93.60  TAL  193.30  TAP  52.86  PCA  101  .69  APO  149.03  V2  34.920 

7AP  143.50  ETS  307.00  7#  125.61  ETE  205.09  7AC  130.93  ETC  191.71  ClP-160.57 

RAO  6567.7  VEL  11.807  PTH  2.09  VHP  6.471  OPA  -10.17  RAP  45.39  ECC  3.2967 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.13 

16  45  10 

4175.90 

-29.30 

187.55 

251 .65 

50.05 

17  54  46 

3575.9 

-33.37 

179.04 

122.87 

23  53  40 

2848.02 

-29.37 

05.67 

251 .65 

58.04 

24  41  0 

2248.0 

-33.36 

77.96 

57.13 

16  45  10 

4175.90 

-29.38 

187.55 

251.65 

58.05 

17  54  46 

3575.9 

-33.37 

179.84 

122.07 

23  53  40 

2840.02 

-29.37 

85.67 

251 .65 

58.04 

24  41  0 

2248.0 

-33.36 

77.96 

57.13 

16  45  10 

4175.90 

-29.38 

187.55 

251 .65 

50.05 

17  54  46 

3575.9 

-33.37 

179.84 

122.07 

23  53  40 

2848.02 

-29.37 

05.67 

251.65 

58.04 

24  4J  0 

2248  .0 

-33.36 

77.96 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .3727 

TRA-J .2511 

TC3-4 ,2839 

BAU 

1.0366 

SGT 

4677.6 

SGR 

588.2 

SG3 

202.7 

ST 

1977.9 

SR 

400.4 

SS 

623.3 

ROE 

.3615 

RRA  -.0387 

RC3  -.3780 

FAU 

.05029 

RRT 

.0115 

RRF 

.8826  RTF 

• 9199 

CRT 

.9515 

CRS 

-.9991 

CST 

-.9594 

FOE 

.0231 

FRA  -.1301 

FC3-2 .4 1 47 

BSP 

14023 

SGB 

4714.4 

R23 

.2262 

R13 

.9216 

LSA 

2119.6 

MSA 

215.4 

SSA 

13.1 

BOE 

1 .4195 

BRA  1.2517 

6C3  4.3006 

FSP 

-665 

601 

4702.0 

SG2 

342.0 

THA 

5.86 

ELI 

2032.1 

EL2 

146. 2 

ALF 

13.29 

LAUNCH  OATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  156.00 
DISTANCE  450.138 


ARRIVAL  cate  JUL  31  1969 


RL  140.10 

UAL 

-.00 

LOL  156.22 

VL  27.034 

CAL  -2.72 

AZL  85.77 

HCA 

222.65 

SMA 

125.03 

ECC  .19027 

INC  4.2334 

VI 

30.086 

RP  108.40 

LAP 

-2.87 

LOP  18.00 

VP  37.219 

GAP  7.93 

A7P  93.12 

TAL 

191 .72 

TAP 

54.38 

RCA  101 .24 

APO  140.02 

V2 

34.932 

RC  155.612 

GL 

29.14 

GP  -29.31 

7AL  114.31 

7AP  145.76 

ETS  307.50 

7AE 

126.47 

ETE 

203.63 

7AC  133.22 

ETC  191 .19 

CLP 

-161  .45 

PLANETOCENTRIC  CONIC 

C3  16.755 

VHL 

4.093 

OLA  4J.39 

RAL  23.63 

RAD  6567.7 

VEL  11.753 

PTH 

2.07 

VHP 

6.475 

DPA  -15.30 

RAP  46.43 

ECC 

1 .2 757 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.45 

17 

5 50 

4143.42 

-29.39 

104,73 

253.91 

59.44 

10 

15  2 

3543.4 

-33.21 

176.91 

121 .55 

0 

7 6 

2046.54 

-29 . 30 

05.55 

253.90 

59.42 

0 

54  33 

2246.5 

-33.20 

77.73 

50.45 

17 

5 50 

4143.42 

-29.39 

104.73 

253.91 

59.44 

10 

15  2 

3543.4 

-33.21 

176.91 

121 .55 

0 

7 6 

2046.54 

-29.38 

05.55 

253.90 

59.42 

0 

54  33 

2246.5 

-33.20 

77.73 

50.45 

17 

5 58 

4143.42 

-29.39 

104.73 

253.91 

59.44 

10 

15  2 

3543.4 

-33.21 

176.91 

121 .55 

0 

7 6 

2846.54 

-29.30 

05.55 

253.90 

59.42 

0 

54  33 

2246.5 

-33.20 

77.73 

DIFFERENTIAL  CORRECTIONS 
IDE  1.3471  TRA-1, 1051  TC3-4.7O70  BAU  1.0570 

ROE  .3440  RRA  -.0249  RC3  -.3691  FAU  .04934 

FOE  .7722  FRA  -.0476  FC3-2.5497  BSP  15050 

BOE  1.3906  BRA  1.1034  8C3  4.7223  FSP  -663 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4750.7  SCR  571.3  SG3  203.2 

RRT  .7984  RRF  .8606  RTP  .9171 

SGB  4792.9  R23  .2070  R13  .9185 

SCI  4780.6  SG2  342.5  THA  5.50 


ORBIT  DETERMINATION  ACCURACY 
ST  1987.5  SR  482.9  SS  605.9 

CRT  .9583  CRS  -.9992  CST  -.9579 

LSA  2123.0  MSA  207.5  SSA  14.0 

Eli  2040.9  EL2  134.5  AlF  1 3 . 1 e 


1931 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69* 


LAUNCH  OATE  FEB  25  1969 


FLIGHT  TIME  158. DO 


ARRIVAL  CATE  AUG  2 1969 


HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  108.45  LAP  -2.76  LOP  2 1.99 

RC  157.792  CL  27.18  GP  -27.37 

planetocentric  CONIC 
C3  15.714  VHL  3.964  DLA  40.56  RAL 


59.66 
120.34 
59.66 
120.34 
59.66 
120.34 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3214  TRA  -.9525  TC3-5.I269 
ROE  .3311  RRA  -.0131  RC3  -.3608 
FOE  .7104  FRA  .0375  FC3-2.6565 
BOE  1.3623  BRA  .9525  0C3  5.1395 


DISTANCE  463.946 

VL  26.983  GAL  '2.37  A7L  86.15  HCA  225.83  SMA  124 . 7j 
VP  37.194  GAP  8.16  A7P  92.69  TAl  190.06  TAP  55.89 
7Al  112.48  7AP  147.81  ET$  307.80  7AE  127.18  ETE  202.28 


ECC  .19188  INC  3.8512  VI  30.086 
RCA  100.78  APO  148.64  V2  34.945 
7AC  135.48  ETC  190.69  ClP',162.35 


27.53  RAD  6567.6  VEL  11.709  PTH  2.06  VHP 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

I TIME 

17  26  52 

4J13.99 

-29.35 

102.17 

256.47 

60.65 

10 

35  26 

0 17  21 

2046.72 

-29.34 

05.54 

256.46 

60.64 

1 

4 40 

17  26  52 

4113.99 

-29.35 

182.17 

256.47 

60.65 

10 

35  26 

0 17  21 

2846.72 

-29.34 

05,54 

256.46 

60.64 

1 

4 40 

17  26  52 

4113.99 

-29.35 

182.17 

256.47 

60.65 

10 

35  26 

0 17  21 

2846.72 

-29.34 

05.54 

256.46 

60.64 

1 

4 40 

6.505  DPA  '12.84  RAP  47.64  ECC  1 .2586 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


3514.0 

2246.7 

3514.0 

2246.7 

3514.0 

2246.7 


'33.01 

-33.00 

-33.01 

-33.00 

-33.01 

-33.00 


174 .26 
77.64 
174 .26 
77.64 
174.26 
77.64 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  FEB  25  1969 


BAU 

1 .0797 

set 

4042.0 

SGR 

550.2 

5G3 

203.0 

ST 

1989.6 

SR 

470  .0 

ss 

584  .8 

FAU 

.04022 

RRT 

.7051 

RRF 

.0371 

RTF 

.9154 

CRT 

.9651 

CRS 

'.9984 

CST 

-.9561 

BSP 

15350 

see 

4074.0 

R23 

.1054 

R13 

.9166 

LSA 

2118.9 

MSA 

198.8 

SSA 

36.7 

FSP 

-663 

SGI 

4062.6 

SG2 

344.3 

THA 

5.20 

ELI 

2042 . 7 

El2 

122.1 

alf 

13.12 

flight 

TIME 

160.00 

arrival 

CATE 

AUG 

4 1969 

DISTANCE  469.742 

-2.00  A7L  86.49  HCA  229.01  SMA  124.39 
8.40  A7P  92.30  TAL  188.37  TAP  57.39 


HELIOCENTRIC  CONIC 

RL  148.10  LAL  -.00  LOL  156.22  VL  26.932  GAL 

RP  108.41  LAP  -2.65  LOP  25.18  VP  37.169  GAP  

RC  159.953  CL  25.29  GP  -25.65  7AL  110.36  7AP  149.68  ETS  307.97  ?A£  127.76  ETE  201 .05 

Plane TOCENTRK  CONIC 

. 11.673  PTH  2.05  VHP  6.557  CPA 


C3  14,865 

VHL  3, 

.056 

DLA  39.79  RAL  31.55 

RAO  6567. ( 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

60.00 

17  48 

3 

4007.03 

-29.25 

179.81 

119.20 

0 20 

14 

2040.73 

-29.24 

05.64 

60.80 

17  40 

3 

4007.03 

-29.25 

179.01 

119.20 

P 20 

14 

2040.73 

-29.24 

85.64 

60.80 

17  40 

3 

4007.03 

-29.25 

179.81 

119.20 

0 26 

14 

2040.73 

'29.24 

05.64 

ECC  .19366  INC  3.5079  VI  30.086 
RCA  100.30  APO  148.48  V2  34.957 
7AC  137.74  ETC  190.23  ClP'163.25 

-10.50  RAP  48.98  ECC  1 .2446 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

259.31 

61,73 

10  56  10 

3407.0 

-32.77 

1 71  .85 

259.31 

61.7? 

1 15  43 

2240.7 

-32.77 

77.68 

259.31 

61.73 

10  56  10 

3407.0 

-32.77 

17] .85 

259.31 

61.72 

1 15  43 

2240.7 

-32.77 

77.68 

259.31 

61.73 

18  56  10 

3407.0 

-32.77 

1 71 .85 

259.31 

61.72 

1 15  43 

2240.7 

-32.77 

77.68 

DIFFERENTIAL  CORRECTIONS 
TOC  1.2974  TRA  -.7950  TC3-5.5246 
ROE  .3207  RRA  -.0020  RC3  -.351 3 
FOE  .6654  FRA  .1198  FC3-2.7261 
BOE  1.3364  BRA  ‘ .7950  BC3  5.5357 


LAUNCH  DATE  FEB  25  3969 

heliocentric  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  108.37  LAP  -2.52  LOP  28.37 

RC  162.097  GL  23.44  GP  -24.12 

planetocentric  conic 
C3  14.103  VHL  3.766  CLA  39.05 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
61.90  18  945  4061.90 

118.10  0 39  36  2853.01 

61.90  18  945  4061.90 

118.10  0 39  36  2853,01 

61.90  18  945  4061.90 

110.10  0 39  36  2853.01 

DIFFERENTIAL  CORRECTIONS 

TOE  1.2709  TRA  -.6318  TC3-5.8980 
ROC  .3124  RRA  .0084  RC3  -.3423 
FDC  .6114  FRA  .1972  FC3-2.7635 
DDE  1.3080  BRA  .6310  BC3  5.9079 

LAUNCH  OATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 
RP  108.33  LAP  -2.39  LOP  31.57 
RC  164.221  CL  21.63  OP  -22.76 
planetocentric  conic 

C3  13.649. VHL  3.694  OLA  38.33 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
63.01  18  32  10  4037.97 

116.99  0 51  14  2860.00 

63.01  18.32  10  4037.97 

116.99  0 51  14  2860.08 

63.01  18  32  10  4037.97 

116.99  0 51  14  2860.08 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2439  TRA  -.4575  TC3-6.2255 
ROE  .3065  RRA  .0193  RC3  -.3315 
FDE  .5595  FRA  .2740  FC3-2.7584 
BOE  1.2811  BRA  .4579  6C3  6.2344 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

1 .1001 

SGT  4922.3  SGR 

540.2  SG3 

201.7 

ST 

1986.5 

SR 

476.6 

SS 

562-7 

FAU 

.04601 

RRT  ,7704  RRF 

.0125  RTF 

.9142 

CRT 

.9721 

CRS 

-.9963 

CST 

- .9540 

BSP 

15610 

SGB  4912. T R23 

.1642  R13 

.9152 

LSA 

2110.3 

MSA 

189.9 

SSA 

18.8 

FSP 

-659 

SGI  4940.5  SG2 

340.2  THA 

4.93 

ELI 

2040.0 

El2 

109.0 

ALF 

13.17 

flight  time 

162.00 

arrival 

CATE 

AUG 

6 1969 

DISTANCE  475.526 

VL  26.881  CAL  -1.62  A7l  06.80  HCA  232.20  SMA  124.07 
VP  37.144  CAP  8.65  A7P  91.96  TAL  186.69  TAP  58.88 
7AL  107.96  7AP  151.39  ETS  307.99  7AE  128.24  ETE  199.94 


ECC  .19563  INC  3.1960  VI  30.086 
RCA  99.80  APO  148.34  V2  34.970 
7AC  139.99  ETC  189.78  ClP-164.14 


RAl  35.69 
INJ  LAT 
-29.08 
-29.07 
-29.08 
-29.07 
-29.08 
-29.07 

BAU  1.1202 
FAU  .04527 
BSP  15900 
FSP  -653 


RAO  6567.6  V£L  11.643  PTH 
INJ  LONG  INJ  RT  ASC 


2.04  VHP  6.626  CPA  -8.36  RAP  50.44  ECC  1 .2334 


177.60  262.44 

85.90  262.43 

177.60  262.44 

85.90  262.43 

177.60  262.44 

85.90  262.43 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5000.6  SCR  540.9  SC3  199.8 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.69 

19  17  27 

3461  .9 

-32.49 

J 69 . 59 

62.68 

1 27  9 

2253.0 

-32.48 

77 .89 

62.69 

19  17  27 

3461  .9 

-32.49 

169.59 

62.60 

1 27  9 

2253.0 

-32.48 

77.89 

62.69 

19  17  27 

3461  .9 

-32.49 

169.59 

62.68 

1 27  9 

2253.0 

-32.48 

77.89 

RRT  .7556  RRF 
SOB  5029.7  R23 
SCI  5017.3  SC2 


.7875  RTF 
.1428  R13 
353.1  THA 


FLIGHT  TIME  164.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1973.4  SR  475.3  SS  537.8 
.9139  CRT  .9788  CRS  -.9923  CST  -.9514 

.9147  LSA  2092.0  MSA  180.6  SSA  21.1 

4.70  ELI  2027.7  El2  94.8  AlF  13.30 

ARRIVAL  cate  AUG  8 1969 


26.831  GAL 
37.120  GAP 


DISTANCE  401.290 

-1.23  A7L  07.09  HCA  235.39  SMA  123.76 
0.90  A7P  91.65  TAL  104.99  TAP  60.37 


7AL  105.33  ZAP  152.97  ETS  307.00  7AE  128.65  ETE  198.93 


RAL  39.96 
INJ  LAT 
'20.84 
-20.03 
-28.04 
-28.83 
-28 .84 
-20.83 

BAU  1.1376 
FAU  .04349 
BSP  16101 
FSP  -641 


RAO  6567.5 
INJ  LONG 
175.40 
06.35 
175.40 
06.35 
175.40 
06.35 


ECC  .19778  INC  2.9097  VI  30.086 
RCA  99.28  APO  148.23  V2  34.983 
7AC  142-25  ETC  189.35  ClP-165.03 

DPA  -6.38  RAP  52.01  ECC  1 .2246 


265.03 

265.02 

265.03 
265.02 
265.83 
265 .02 


63.56 


63.56 


63.56 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  39  28 

34  30.0 

-32.14 

167.43 

1 38  54 

2260.1 

-32.13 

70.31 

19  39  26 

3438.0 

-32.14 

167.43 

1 38  54 

2260.1 

-32.13 

70 .31 

19  39  20 

3438.0 

-32.14 

167.43 

1 30  54 

2260.1 

-32.13 

70.31 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5069.4 

SGR 

536.1  SG3 

197.0 

ST 

1953.0 

SR 

475.5 

SS 

513.1 

RRT 

.7394 

RRF 

.7627  RTF 

.9134 

CRT 

.9853 

CRS 

-.9856 

CST 

-.9479 

SGB 

5097.7 

R23 

.1247  R13 

.9141 

LSA 

2067.?  MSA 

172.1 

SSA 

23.6 

SGI 

5085.0 

SC2 

359.8  THA 

4.49 

ELI 

2008.5 

EL2 

79.5 

alf 

13.51 

1932 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  FEB  25  1 969 


Flight  tihe  166.00 


ARRIVAL  DATE  AUG  30  1969 


HELIOCENTRIC  CONIC 
*L  140.10  LAL  '.00  LOL  156.22 

RP  108.29  LAP  '2.26  LOP  34.77 

RC  166.326  CL  19. *4  GP  -21.55 

PLANE TOCENTRIC  CONIC 
C3  13.252  VHL  3.640  OLA  37.60  RAL 


DISTANCE  407,055 

VL  26.701  GAL  -.02  A7L  07.36  HCA  230.50  SMA  123.45  ECC  .20013  INC  2.6444  VI  30.006 

VP  37.097  GAP  9.16  AZP  91.30  TAL  103.20  TAP  61.06  RCA  90.74  APO  140.3  6 V2  34.996 

2AL  102.46  ZAP  154,43  ETS  307.63  7AE  129.00  ETE  190.02  ZAC  ] 44  .51  ETC  100.94  ClP-165.90 

44.34  RAD  6567.5  VEL  11.603  PTH  2.03  VHP  6.009  DPA  -4.54  RAP  53.67  ECC  1.2101 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.16 

10 

55  25 

4014,77 

-20.52 

173.39 

269.40 

64.39 

20 

2 20 

3414.0 

-31.7] 

165.32 

115.04 

1 

2 56 

2070.44 

-20.50 

67.02 

269.47 

64.37 

1 

50  46 

2270.4 

-31 .70 

70.96 

64.16 

10 

55  25 

4014.77 

-20 . 52 

173.39 

269.40 

64.39 

20 

2 20 

3414.0 

-31  .71 

165.32 

115.04 

1 

2 56 

2070.44 

-20.50 

07.02 

269.47 

64,37 

1 

50  46 

2270.4 

-31  .70 

70 .96 

64.16 

10 

55  25 

4014.77 

-20.52 

173.39 

269.40 

64.39 

20 

2 20 

3414.0 

-31.71 

165.32 

115.04 

J 

2 56 

2070.44 

-20.50 

07.02 

269.47 

64.37 

I 

50  46 

2270.4 

-31 .70 

70 .96 

DIFFERENTIAL  CORRECTIONS 
toe  1.2004  TRA  -.2770  TC3-6.5141  BAU  1.1555 

ROE  .3010  RRA  .0299  RC3  -.3220  FAU  .0417J 

FOE  .5059  FRA  .3456  FC3-2.7240  BSP  16350 

BOE  1.2455  BRA  .2794  0C3  6.5220  FSP  -633 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  5139.5  SGR 
RRT  .7237  RRf 
SOB  5167.0  R23 
SGI  5154.0  SG2 


ORBIT  DETERMINATION  ACCURACY 


533.0  SG3 

194.0 

ST 

1914.4 

SR 

475.3 

SS 

405.1 

.7300  RTF 

.9130 

CRT 

.9905 

CRS 

-.9753 

CST 

-.9431 

.1073  R13 

.9144 

LSA 

2024.4 

MSA 

164.3 

SSA 

26.4 

366.0  THA 

4.31 

ELI 

197J  .5 

El2 

63.4 

ALF 

13.03 

LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  160.00 


ARRIVAL  DATE  AUG  12  1969 


HELIOCENTRIC  CONIC 


RL 

140.10 

LAL 

-.00 

La 

156.22 

VL 

26.732 

gal 

RP 

100.24 

LAP 

-2.11 

LOP 

37.97 

VP 

37.074 

GAP 

RC 

160.410 

GL 

18.07 

GP 

-20.46 

ZAL 

99.40 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

12.907 

VHL 

3.604 

OLA 

36.82  RAL 

40.82  RAO 

LNCH  A7MTH  INCH  TIME 


65.41  19  19  43 

114.59  1 14  20 

65.41  19  19  43 

114.59  1 14  20 

65.41  19  19  43 

114.59  1 14  20 

DIFFERENTIAL  CORRECTIONS 
TOE  1 .1651  TRA  -.0900  TC3-6.7473 
ROE  .2901  RRA  .0406  RC3  -.3127 
FOE  .451?  FRA  .4126  FC3-2.6605 
BOE  1.2027  BRA  .0900  0C3  6.7546 


L-I  TIME 
3991 .49 
2004.99 
3991 .49 
2004.99 
3991 .49 
2004.99 


DISTANCE  492.796 

-.40  A7L  07.60  HCA  241.77  SMA  123.15  ECC  .20270  INC  2.3964  VI  30.006 

9.43  A7P  91.13  TAL  101.57  TAP  63.34  RCA  90.39  APO  140.  Il  V2  35.010 

7AP  155.79  ETS  307.23  7AE  129.30  ETE  197.20  7AC  146.79  ETC  100.54  ClP-166.77 

,5  VEL  11.592  PTH  2.03  VHP  6.919  DPA  -2.04  RAP 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-20.09 

171.27 

273.35 

65.15 

20  26  15 

3391  .5 

-31.19 

163.20 

-28.00 

07.90 

273.35 

65.14 

2 2 25 

2205.0 

-31  .18 

79.91 

-28.09 

17J.27 

273.35 

65.15 

20  26  15 

3391  .5 

-31  .19 

163.20 

-20.08 

07.96 

273.35 

65.14 

2 2 25 

2205.0 

-31  .18 

79.91 

-20.09 

171.27 

273.35 

65.15 

20  26  15 

3391.5 

-31 .19 

163.20 

-20.00 

07.96 

273.35 

65.14 

2 2 25 

2205 .0 

-31 .18 

79.91 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.1727  SOT  5207.0  SCR  531 .0  SG3  190.5 

FAU  .03991  RRT  .7000  RRF  .7150  RTF  .915! 

BSP  16615  SOB  5234.0  R23  .0906  R13  .9155 

FSP  -623  SGI  5220.7  SG2  373.6  THA  4.J6 


ORBIT  DETERMINATION  ACCURACY 
ST  1059.0  SR  474.6  SS  454.6 
CRT  .9940  CRS  -.9595  CST  -.9366 


LSA  1965.2  MSA 
ELI  1910.0  EL2 


157.9  SSA 
47.J  ALF 


29.2 

14.26 


LAUNCH  OATE  FE0  25  1969 


flight  time  170.00 


arrival  CATE  AUG  IA  1969 


HELIOCENTRIC  CONIC 

RL  140.10  LAL  -.00  La  156.22  Vl  26.603 

RP  100.20  LAP  -1.96  LOP  41.17  vP  37.051 

RC  170.474  GL  16.31  GP  -19.40  7AL  96.17 

planetocentric  conic 


DISTANCE  490.520 

GAL  .04  AZL  07.04  HCA  244.97  SMA  122.05  ECC  .20551  INC  2.1627  Vl  30.006 
CAP  9,71  AZP  90.92  Tal  179.06  Tap  64.03  RCA  97.60  APO  3 40.10  V2  35.023 
ZAP  157.05  ETS  306.60  7AE  129.57  ETE  196.46  ZAC  149.07  ETC  300.13  ClP-167.62 


C3  12.052 

VHL  3 

.505 

OLA  35.99 

RAL  53.36 

RAC  6567.5 

VO_  11.506 

PTH  2.03 

VHP  7.042 

CPA  -1.26 

RAP  57.24 

ECC  1.2115 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

TNJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.79 

19  45 

16 

3967.23 

-27.56 

169.05 

277.43 

6j,  '0 

20  51  23 

3367.2 

-30.57 

160.96 

113.21 

1 25 

1 

2904.75 

-27.55 

09.29 

277.42 

65.07 

2 13  26 

2304.8 

-30.56 

01  .23 

66.79 

19  45 

16 

3967.23 

-27.56 

169.05 

277.43 

65.00 

20  51  23 

3367.2 

-30.57 

160.90 

113.21 

1 25 

1 

2904,75 

-27.55 

09.29 

277.42 

65.07 

2 13  26 

2304.0 

-30.56 

61  .23 

66.79 

3 9 45 

16 

3967.23 

-27.56 

169.05 

277.43 

65.00 

20  51  23 

3367.2 

-30.57 

160.90 

113.21 

1 25 

1 

2904.75 

-27.55 

09.29 

2 77.42 

65.07 

2 13  26 

2304 .0 

-30.56 

01  .23 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .1230 

TRA 

.1057 

TC3-6.9O40 

BAU 

1.1074 

SGT 

5270.5  SCR 

532.6  SG3 

105.5 

ST 

1003.3 

SR 

470  .0 

SS 

4 30.4 

ROE 

.2990 

RRA 

.0517 

RC3  -.2957 

FAU 

.03755 

RRT 

.6072  RRF 

.6962  RTF 

.9154 

CRT 

.997 2 

CRS 

- .9410 

CST 

-.9330 

FOE 

.4134 

FRA 

.4  766 

FC3-2.5294 

BSP 

16646 

SG6 

5297.3  R23 

.0077  R13 

.9159 

LSA 

1910.1 

MSA 

153.9 

SSA 

32.0 

BOE 

1 .1629 

BRA 

.1177 

BC3  6.9111 

FSP 

-500 

SGI 

5203.3  SG2 

306.0  THA 

3.99 

Eli 

1065.5 

El2 

34.7 

ALF 

14.04 

LAUNCH 

OATE  FEB  25 

1969 

flight  time 

172.00 

arrival 

CATE 

AUG 

16  1969 

HELIOCENTRIC  CONIC 
RL  140.10  LAL  -.00  L<X  156.22 

RP  100.16  LAP  -1.00  LOP  44.37 

RC  172.510  GL  14.57  GP  -18.60 

PLANETOCENTRIC  CONIC. 

C3  12.040  VHL  3.504  OLA  35.10  RAL 


VL  26.634 
VP  37.029 
7Al  92.79 


DISTANCE  504.227 

GAL  .49  A7L  00.06  HCA  240.17  SMA  122.56  ECC  .20056  INC  1.9407  Vl 

GAP  9.99  A7P  90.72  TAL  170.14  TAP  66.31  RCA  97.00  APO  140.12  V2 


ZAP  150.22  ETS  305.97  7AE  129.00  ETE  195.79  ZAC  151.36  ETC  107.7] 


30.066 
35.036 
ClP-160.47 


57.94  RAO  6567.5  VEL  11.506  PTH  2.03  VHP  7.175  DPA 


,21  RAP  59.14  ECC  1 .2114 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  IN  • AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.34 

20 

12  12 

3941 .10 

-26.92 

166.66 

201 .69 

66.50 

21  17 

53 

3341  .2 

-29.05 

156.61 

111  .66 

I 

34  37 

2930.60 

-26.91 

91  .04 

201.60 

66.57 

2 23 

20 

2330.7 

-29.04 

02.99 

60.34 

20 

12  12 

3941 .10 

-26.92 

166.66 

201 .69 

66.56 

21  17 

53 

334J  .2 

-29.65 

150.61 

Ml  .66 

1 

34  37 

2930.60 

-26.91 

91  .04 

201.60 

66.57 

2 23 

20 

2330.7 

-29.04 

02.99 

60.34 

20 

12  12 

3941  .10 

-26.92 

166.66 

201.69 

66.50 

21  17 

53 

3341  .2 

-29.65 

155.61 

111.66 

1 

34  37 

2930,66 

-26.91 

91.04 

201.60 

66.57 

2 23 

26 

2330.7 

-29.04 

02.99 

DIFFERENTIAL  CORRECTIONS 

MJO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0516 

TRA 

.3104 

TC3-6 .9093 

BAU  1.2016 

SGT 

5321.5  SGR 

529.3  SG3 

102.4 

ST  1697.9 

SR  471.0 

SS 

394.5 

ROE  .2942 

RRA 

.0646 

RC3  -.2096 

FAU  .03601 

RRT 

.6770  RRF 

.6741  RTF 

.9160 

CRT  .9967 

CRS  -.9000 

CST 

-.9153 

FOE  .3430 

FRA 

.5439  FC3-2.4262  BSP  16966 

SG6 

5347.7  R23 

.0671  R13 

.917] 

LSA  1790.7 

MSA  157.] 

SSA 

33.9 

BCE  1 .0920 

BRA 

.3249 

BC3  6.9953 

FSP  -593 

SGI 

5333.6  SG2 

300.3  THA 

3.00 

ELI  1761 .9  EL2  36.9 

AlF 

15.49 

1933 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69  > 


LAUNCH  DATE  FEB  25  1969 

heliocentric  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  108.12  LAP  -1.64  LOP  47.58 

RC  174.540  CL  12.86  CP  -17.81 

PlANETOCENTRIC  CONIC 
C3  12.981  VHL  3.603  CLA  34.12 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
70.11  20  40  51  3911 .92 

109.89  I 42  29  2964.37 

70.11  20  40  51  3911 .92 

109.89  1 42  29  2964.37 

110.00  1 58  22  2915,96 

110.00  1 28  4 3008.32 

DIFFERENTIAL  CORRECTIONS 
TOE  .9755  TRA  .5339  TC3-7.0045 

ROE  .2931  RRA  .0770  RC3  -.2790 

FOE  .2871  FRA  .6026  FC 3-2. 2824 

BOE  1.0186  BRA  .5394  BC3  7.0100 

LAUNCH  OATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  108.08  LAP  -1.47  LOP  50.79 

RC  176.542  GL  11.17  CP  -17.09 

plane tocentri c conic 

C3  13.257  VHL  3.641  OLA  33.08 
LNCH  A7MTH  LNCH  T 
72.15  21  11 

107.85  1 47 

72.15  21  11 

107.85  I 47 

1 10.00  3 7 

110.00  0 55 

DIFFERENTIAL  corrections 


flight  time  174.00 


ARRIVAL  cate  AUC  18  1969 


DISTANCE  509.912 

VL  26.586  GAl  .96  A7L  88.27  MCA  251.37  SMA  122.27 

VP  37.007  GAP  10.29  A7P  90.55  TAL  176.42  TAP  67.79 

7AL  89.31  ZAP  159.32  ETS  305.10  ZAE  130.01  ETE  195.19 


RAL  62.51 
INJ  LAT 
-26.16 
-26.15 
-26.16 
-26.15 
-27.38 
-24.94 

BAU  1.2165 
FAU  .03422 
BSP  1 7204 
FSP  -583 


VL"  26.539 
VP  36.985 
ZAl  85.76 


RAO  6567.5  VEL  11.592  PTH  2.03  VHP  7.321 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
164.00  286.08  67.26  21  46  3 

93.32  286.08  67.25  2 31  54 

164.00  286.08  67.26  21  46  3 

93.32  286.08  67.25  2 31  54 

90.10  286.63  68.68  2 46  58 

96.17  285.50  65.83  2 18  12 

MIO-CCURSE  EXECUTION  ACCURACV 
SGT  5379.0  SGR  52$.  7 SG3  170.2 

RRT  .6644  RRF  ,6554  RTF  .9191 

SGB  5404.9  R23  .0554  R13  .9194 

SGI  5390.5  SG2  394.3  THA  3.76 

FLIGHT  TIME  176.00 

01  STANCE  515.574 

GAL  1.45  AZL  88.48  HCA  254.57  SMA  121.98 

GAP  10.61  AZP  90.41  TAL  174.71  TAP  69.28 

7AP  160.34  ETS  304.05  7AE  130.20  ETE  194.64 


ECC  .21188 

INC 

1.7282 

VI 

30.006 

RCA  96 . 36 

APO 

148.17 

V2 

35.050 

ZAC  153.67 

ETC 

187.26 

CLP' 

■1 69/31 

DPA  1.58 

RAP 

61 .10 

ECC 

I .21  36 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

3311  .9 

29.00 

155.98 

2364.4 

28.99 

85.30 

3311 -9 

■29.00 

155.98 

2364.4 

■28.99 

05.30 

2316.0 

-30.02 

81  .90 

2400.3 

27.99 

88.32 

ORBIT  DETERMINATION  ACCURACY 

ST  1580.8 

SR 

468.2 

SS 

364.1 

CRT  .9915 

CRS 

-.8476 

CST 

-.8992 

LSA  1687.5 

MSA 

165.6 

SSA 

34  .8 

ELI  1655.4 

EL2 

58.4 

ALF 

16.31 

ARRIVAL  CATE  AUG  20  1969 


ECC  .21548  INC  1.5235  VI  30.086 
RCA  95,70  APO  140.27  V2  35.063 
7AC  155.98  ETC  186.78  CLP-I70.H 


RAL  67.05  RAO  6567.5 


2.03  VHP  7.470  OPA  2.85  RAP  63.11  ECC  1 .2182 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3877.84 

-25.28 

160.95 

290.59 

3007.55 

-25.27 

96.26 

290.58 

3877,04 

-25.28 

160.95 

290.59 

3007.55 

-25.27 

96.26 

290.58 

2764  .85 

-30.67 

79.57 

292.69 

3168.53 

-20.11 

106.09 

287.96 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.93 

22  16  10 

3277.8 

-28.05 

152.97 

67.91 

2 38  7 

2407.6 

-28.04 

08.28 

67.96 

22  16  10 

3277.8 

-28.05 

152-97 

67.91 

2 38  7 

2407.6 

-28.04 

00  .28 

74.11 

3 53  5 

2164.9 

-32.54 

70.06 

61.76 

1 40  26 

2568.5 

-23.72 

98.82 

MIO-COURSC  EXECUTION  ACCURACY 


rot 

.8809 

TRA 

RDE 

.2929 

RRA 

FOE 

.2324 

FRA 

BOE 

.9359 

BRA 

LAUNCH  OATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  140.10  LAL  -.00  LOL  156.22 

RP  108.04  LAP  -1.29  LOP  54 .00 

RC  178.523  CL  9.52  GP  -16.44 

PLANETOCENTRIC  CONIC 


BAU 

1 .229J 

SGT 

5428.4  SGR 

527.9 

SG3 

173.6 

ST 

FAU 

.03233 

RRT 

.6506  RRF 

.6381 

RTF 

,9209 

CRT 

BSP 

17401 

SGB 

5454.0  R23 

.0470  PI 3 

.9211 

LSA 

FSP 

-570 

SGI 

5439.4  SG2 

400.1 

THA 

3.64 

ELI 

flight  time 

178.00 

ORBIT  DETERMINATION  ACCURACY 

338.6 


ARRIVAL  CATE  AUG  22  1969 


DISTANCE  521 .211 

VL  26.492  GAL  1.96  A7L  88.68  HCA  257.70  SMA  121. 7| 

VP  36.964  GAP  10.93  A7P  90.28  TAL  172.99  TAP  70.77 

7Al  82.17  7AP  161.30  ETS  302.01  7AE  130.37  ETE  194.14 

RAO  6567.5  VEL  11  .622  PTH  2.04  VHP  7,647  OPA  4.04  RAP  65.18  ECC  1 .2253 

INJ  RT  ASC  INJ  A7HTH 


ECC  .21940  INC  1.3248  VI  30.086 
RCA  95.00  APO  140.41  V2  35.076 
7AC  158.30  ETC  186.24  ClP-170.96 


RAL  71.51 


74.53  21  44  ! 

105.47  1 50 

74.53  21  44  ! 

105.47  1 50 

110.00  3 52 

110.00  0 46  1 

DIFFERENTIAL  CORRECTIONS 
TOE  .7930  TRA  1.0045  TC3-6.7666 

ROE  .2935  RRA  .1040  RC3  -.2512 

FOE  -1793  FRA  .7109  FC3-1 .9249 

BOE  .8456  BRA  1 .0100  0C3  6.7713 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3836.22 

-24.29 

157.33 

3063.06 

-24.28 

100.08 

3836.22 

-24.29 

157.33 

3063.06 

-24.28 

100.08 

2685,69 

-32.00 

73.79 

3261 .59 

-17.02 

111.54 

68.57 

68.56 

68.57 
60.56 
77.29 
59.90 


BAU  1.2391 
FAU  .03043 
BSP  17509 
FSP  -555 


LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  '.00  LOL  156.22 

RP  108.00  LAP  -1.12  LOP  57.21 

RC  180,483  CL  7.93  GP  -15.84 

PLANETOCENTRIC  CONIC 
C3  14.285  VHL  3.779  DLA  30.77 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
77.42  22  22  27  3782.11 

102.58  1 47  15  3135.95 

77.42  22  22  27  3702-11 

102.58  1 47  15  3135.95 

1 10.00  4 31  3 2624.56 

1 10 .00  0 41  45  3341 .49 

DIFFERENTIAL  CORRECTIONS 
TOE  .6817  TRA  1.2547  TC3-6.5398 

ROC  .2945  RRA  .1195  RC3  -.2364 

FOE  .1254  FRA  .7735  FC3-1 .7364 

BOE  .7426  BRA  1.2604  BC*  6.5440 


VL  26.445 
VP  36.943 
7AL  70 . 58 

RAL  75.85 
INJ  LAT 
-23.21 
-23.20 
-23.21 
-23.20 
-32.83 
-14.24 


295.17 

295.17 
295.17 
295.17 
297.85 
291  .42 


SGT  5471.6  SGR 
RRT  .6379  RRF 
SGB  5497.0  R23 
SGI  5482.0  SG2 


FLIGHT  TIME  180.00 
01 STANCE  526.818 

2.49  A7L  88.87  HCA  260.99  SMA  121.43 
n.28  A TP  90  AS  TAL  171  .28  TAP  72.27 
7AP  162.19  ETS  301.38  ZAE  130.53  ETE  193.69 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22  40  53 

3236.2 

-26.99 

149.39 

2 41  11 

2463.1 

-26.98 

92.14 

22  40  53 

3236.2 

-26,99 

349.39 

2 41  11 

2463.1 

-26.98 

92.14 

4 36  46 

2085.7 

-33.42 

64  .85 

1 40  32 

2661  ,6 

- 20.89 

104.55 

527.0 

SG3 

169 .0 

ST 

1354,1 

SR 

.6225 

RTF 

.9228 

CRT 

.9520  CRS 

.0398  PI  3 

.9230 

LSA 

1449.1 

MSA 

405,1 

THA 

3.54 

ELI 

1423.2 

EL2 

GAL 

GAP 


ARRIVAL  DATE  AUG  24  1969 


ECC  .22366  INC  1.1308  VI  30.086 
RCA  94.27  APO  140.59  V2  35.089 
ZAC  160.63  ETC  105.60  ClP-171.77 


RAO  6567.6  VEL  11.640  PTH  2.04  VHP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


7.829  OPA  5.14  RAP  67.30  ECC  1.2351 


152.79 

105.13 

152.79 

105.13 

69.21 

116.06 


299.80 

299.80 

299.80 

299.80 

302.81 
295.17 


69.21 

69.19 

69.21 

69.19 

79.88 

50.59 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  25  29 

3182.1 

-25.83 

144 .90 

2 39  31 

2535.9 

-25.82 

97.24 

23  25  29 

3182.1 

-25.83 

144 .90 

2 39  31 

2535.9 

-25.82 

97.24 

5 14  48 

2024,6 

-33.87 

60.13 

1 37  26 

2741.5 

-18.29 

109.29 

MID-COURSE  EXECUTION  ACCURACY 


BAU 

1 .2497 

SGT 

5514.2  SGR 

525.1 

SG3 

164.4 

ST 

FAU 

.02865 

RRT 

.6256  RRF 

.6076 

RTF 

.9250 

CRT 

BSP 

17705 

SGB 

5539.1  R23 

.0330 

R13 

.9251 

USA 

FSP 

-544 

SGI 

5524.0  SG2 

408.9 

THA 

3.43 

ELI 

ST  1237.3  SR  450.9  S5  306.5 

CRT  .9036  CRS  -.5432  CST  -.0459 

LSA  1328.6  MSA  249.6  SSA  29.9 

ELI  1304.J  EL2  183.3  AlF  18.61 


1934 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  FE6  25  1969  FLIGHT  TIME  182.00  ARRIVAL  OATE  AUG  2 6 1969 


HELIOCENTRIC  CONIC  DISTANCE  532.393 


RL  140.10 

LAL 

-.00 

LOL  156.22 

VL  26.399 

GAL  3.05 

A7L  89.06 

HCA 

264.20 

SMA 

121.16 

ECC  .22626 

INC  .9400 

VI 

30.086 

RP  107.96 

LAP 

-.94 

LOP  60.42 

VP  36.9 22 

GAP  11.64 

ATP  90.10 

TAL 

169.57 

TAP 

73.77 

RCA  93.50 

APO  146.82 

V2 

35.102 

RC  182.422 

GL 

6.40 

GP  -15.30 

TAL  75.03 

TAP  163.03 

ETS  299.74 

TAE 

130.67 

ETE 

193.28 

TAC  162.97 

ETC  184.04 

CLP 

-172.58 

planetocentric  conic 

C3  15.065 

VHL 

3.881 

OLA  29.54 

RAL  80.04 

RAD  6567.6 

VEL  11.681 

PTH 

2.05 

VHP 

8.025 

DPA  6.16 

RAP  69.46 

ECC 

1 .2479 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81  .21 

23 

7 40 

3703.14 

-22.04 

146.43 

304.45 

69.62 

24 

9 23 

3103.1 

-24.59 

138.59 

98.79 

1 

35  28 

3238.58 

-22.03 

112.31 

304.45 

69.81 

2 

29  26 

2636.6 

'24.56 

104.46 

100.00 

2 

23  23 

3085.26 

-24.99 

102.02 

305.53 

73.03 

3 

14  46 

2485.3 

-27.07 

93.84 

100.00 

1 

6 22 

3331 .70 

-19.15 

117.96 

303.22 

66.60 

2 

J 54 

2731 .7 

'22.15 

110.47 

110.00 

5 

6 32 

2573.99 

-33.37 

65.37 

307.64 

62.10 

5 

49  26 

1974.0 

-34.10 

56.20 

110.00 

0 

39  42 

3415.73 

-11.56 

120.15 

299.06 

57.61 

I 

36  38 

2815.7 

-15.76 

113.56 

DIFFERENTIAL  corrections  mid-course  execution  accuracy  orbit  DETERMINATION  accuracy 


TOE  .5601 

TRA 

1.5174 

TC3-6.2467 

BAU  1.2589 

SOT  5552.2  SCR 

522.4  SG3 

159.6 

ST  H40. 8 

SR  442.7 

SS 

302.3 

ROE  .2962 

RRA 

.1348 

RC3  -.2204 

FAU  .02690 

RRT 

.6139  RRF 

.5937  RTF 

.9272 

CRT  .8224 

CRS  -.3951 

CST 

-.8435 

FOE  .0731 

FRA 

.8269 

FC3-1 .5457 

BSP  17864 

SCB  5576.7  R23 

.0271  R13 

.9273 

LSA  1225.1 

MSA  295.2 

SSA 

27.3 

BOE  .6336 

BRA 

1.5234 

BC3  6.2506 

FSP  -530 

SGI  5561.5  SG2 

411.7  THA 

3.32 

ELI  1200.0 

£l2  239.4 

ALT 

18.46 

LAUNCH  DATE  FEB  25  1969 

FLIGHT  TIME  184.00 

ARRIVAL  DATE 

AUG 

26  19 69 

HELIOCENTRIC  CONIC 

OISTANCE  537.930 

RL  148.10 

LAL 

-.00 

LOL  156.22 

VL  26.354 

GAL  3.63 

ATL  89.25 

HCA  267.42 

SMA 

120.90 

ECC  .23331 

INC  .7513 

VI 

30.086 

RP  107.92 

LAP 

-♦75 

LOP  63.64 

VP  36.901 

GAP  12.03 

ATP  90.03 

TAL  167.87 

TAP 

75.29 

RCA  92.69 

APO  149.10 

V2 

35.114 

RC  164.340 

GL 

4.94 

GP  -14.81 

TAL  71.55 

TAP  163.81 

ETS  297.08 

TAE  130.80 

ETE 

192.90 

TAC  165.30 

ETC  163.66 

CLP 

-173.39 

PLANETOCENTRIC  CONIC 

C3  16.048 

VHL 

4.006 

OLA  26.27  RAL  84 .05 

RAO  6567.6 

VEL  11.723 

PTH  2.07 

VHP 

8.235 

OPA  7.10 

RAP  71.66 

ECC 

1 .2641 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

53  14 

3440.77 

-21.82 

127.07 

309.40 

71.50 

1 

50  35 

2040.6 

-24.15 

119.17 

90.00 

0 

25  53 

3529.49 

-19.80 

132.79 

308.70 

69.33 

i 

24  42 

2929.5 

-22.43 

125.11 

100.00 

3 

23  20 

2956.76 

-27.24 

93.14 

311.14 

77.19 

4 

12  37 

2356.8 

-28.73 

84.65 

100.00 

0 

38  28 

3488.74 

-14.64 

127.46 

306.36 

63.65 

1 

36  36 

2668.7 

-18.06 

120.34 

110.00 

5 

39  16 

2531.29 

-33.72 

62.08 

312.39 

64.01 

6 

21  27 

1931 .3 

-34. 18 

52.87 

110.00 

0 

39  I 

3486.97 

-6.94 

124.00 

303.03 

56.67 

I 

37  8 

2887.0 

-13.24 

117.54 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.4200  TRA  J 

.7931 

TC3-5 .8993 

BAU 

1 .2665 

SGT  5585.3  SGR 

518.7 

SG3 

155.2 

ST 

1076.1 

SR 

433.4 

SS 

306.6 

ROE 

.2966  RRA 

.1508 

RC3  -.2035 

FAU 

.02510 

RRT  .$025  RRF 

.5805 

RTF 

• 9294 

CRT 

.6997 

CRS 

-.2416 

CST 

-.8590 

FOE 

.0221  FRA 

.8795 

FC3-1 .3561 

BSP 

16020 

SG6  5609.3  R23 

.0219 

R13 

.9295 

LSA 

1149.7 

MSA 

342.8 

SSA 

24.0 

BOE 

.5219  BRA  1 

.7995 

BC3  5 .9026 

FSP 

-5 18 

SGI  5594.0  SG2 

413.3 

THA 

3.22 

ELI 

1121 .4 

EL2 

297.2 

alf 

16.97 

LAUNCH 

DATE  FE0  25 

1969 

flight  time 

166.00 

ARRIVAL 

DATE 

AUC 

30  1969 

HELIOCENTRIC  CONIC 

OISTANCE  543.425 

RL 

146.10  LAL 

-.00 

LOL  156.22 

VL 

26.309 

GAL 

4.25  ATL  89.44  HCA 

270.63 

SMA 

120.64 

ECC 

.23877 

INC 

.5634 

VI 

30.066 

RP 

107.88  LAP 

-.56 

LOP  66.85 

VP 

36.881 

GAP 

12.43  A7P  89.99  TAl 

166.16 

TAP 

76.82 

RCA 

91  .83 

APO 

149.44 

V2 

35.126 

RC 

186.236  GL 

3.56 

GP  -14,36 

7AL 

66.16 

TAP 

164.53  ETS  295.78  TAE 

130.92 

ETE 

192.55 

TAC 

167.64 

ETC 

182.56 

CLP- 

-174.19 

planetocentric  CONIC 

C3  17.259  VHL  4.154  OLA  26.99  RAL  87. 00  RAO  6567.7  VEL  11  .775  PTH  2.08  VHP  8.461  OPA  7.97  RAP  73.90  ECC  l ,26*0 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

10  49 

3253.43 

-25.32 

114.46 

315.53 

76.88 

3 5 

2 

2653.4 

-26.87 

106.14 

90.00 

23 

34  53 

3750.18 

-13.95 

146.34 

311.38 

65.11 

24  37 

24 

3150.2 

-17. J9 

139.16 

100.00 

4 

6 22 

2880.94 

-28.27 

87.74 

316.21 

79.85 

4 54 

23 

2280 . 9 

-29.38 

79.11 

100.00 

0 

25  58 

3597.91 

-11.25 

133.79 

310.01 

62.12 

1 25 

55 

2997.9 

-14.09 

126.09 

110.00 

6 

9 37 

2495.23 

"33.94 

59.29 

317.05 

85.65 

6 51 

13 

1895.2 

-34.17 

50.05 

110.00 

0 

39  11 

3556.38 

-6.34 

127.69 

307.05 

56.34 

1 38 

28 

2956.4 

-10.72 

121 .34 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC  .2907 

TRA 

2.0866 

TC3-5 .5022 

BAU  1.2703 

SGT 

5611.6  SGR 

514.5  SG3 

150.7 

ST  1057.4 

SR  424.0 

SS 

318.5 

RDE  .3022 

RRA 

.1676 

RC3  -.1853 

FAU  .02342 

RRT 

.5919  RRF 

.5691  RTF 

.9314 

CRT  .5423 

CRS  -.1050 

CST 

-.8897 

FOE  -.0252 

FRA 

.9333 

FC3-1 .1749 

BSP  18077 

SG6 

5635.1  R23 

.0184  R13 

.9315 

LSA  1119.4 

MS^  302.0 

SSA 

22.7 

BOE  .4193 

BRA 

2.0933 

BC3  5.5053 

FSP  -502 

SGI 

5619.9  SG2 

414.1  THA 

3.12 

ELI  1065.1 

El2  347.2 

ALF 

13.70 

LAUNCH  DATE  FEB  25  1969  FLIGHT  TIME  188.00  ARRIVAL  CATE  SEP  1 1969 

HELIOCENTRIC  CCNIC  DISTANCE  548.872 

RL  140.10  LAL  -.00  LOL  156.22  VL  26.265  GAL  4.89  ATL  89.62  HCA  273.85  SMA  120.38  ECC  .2447J  INC  .3751  VI  30.086 

RP  107.8?  LAP  -.37  LOP  70.07  VP  36.861  GAP  12.87  ATP  89.97  TAL  164.51  TAP  78.36  RCA  90.92  APO  149.84  V2  35.138 

RC  188.109  GL  2.27  GP  -13.95  7Al  64.89  TAP  165.19  £TS  293.44  7AE  131.02  ETE  192.23  TAC  169.97  ETC  180.69  ClP-175.00 

PLANETOCENTRIC  CCNIC 


C3  18.725 

VHL 

4.327 

OLA  25.71 

RAL  91.50 

RAO  6567.8  VEt  11.837 

PTH  2.10 

VHP  8. 

.705 

DPA  8.76 

RAP  76.17 

ECC 

1 .3082 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ*LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

55  45 

3170.10 

-26.48 

108.64  320.62 

79.57 

3 40 

35 

2570.1 

-27.65 

100.17 

90.00 

23 

10  51 

3871.53 

-10.36 

153.45  314.97 

63.50 

24  23 

22 

3271  .5 

'13.84 

146.50 

100.00 

4 

42  46 

2825 .09 

-28.87 

83.69  321.06 

81.90 

5 29 

51 

2225.1 

-29.69 

74.99 

100.00 

0 

18  27 

3691.70 

-0.21 

139.10  313.83 

61.16 

1 19 

59 

3091 .8 

- 12.00 

132.36 

110.00 

6 

37  40 

2465.14 

-34.07 

56.95  321.65 

87.03 

7 18 

54 

1865.1 

'34.1J 

47,70 

110.00 

0 

39  53 

3624.50 

-3.75 

131.27  311.09 

56.00 

1 40 

18 

3024.5 

-8.19 

124 .99 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1406 

TRA 

2.3905 

TC3-5 .0001 

BAU  1.2744 

SGT  5636.1  SGR 

508.8  SG3 

146.2 

ST  1070.3 

SR  413.5 

SS 

335.0 

RDE  .3061 

RRA 

.1845 

RC3  -.1677  FAU  .02180 

RRT  .5812  RRT 

.5574  RTF 

.9337 

CRT  .3628 

CRS  .0188 

CST 

-.9227 

FDE  -.0724 

FRA 

.9850 

FC3-1 .0079  BSP  16219 

SGB  5659.1  R23 

.0144  R13 

.9338 

LSA  1131.9 

MSA  405.4 

SSA 

20.8 

BOE  .3369 

BRA 

2.3976 

0C3  5.0909 

FSP  -491 

SGI  5643.9  SG2 

413.4  THA 

3.02 

ELI  1090.2 

EL2  381.1 

ALF 

9.03 

1935 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


Flight  time  190.00 


ARRIVAL  date  SEP  3 1969 


Rl 

146.10 

LAL 

-.00 

LOL  156.22 

VL 

RP 

107.8! 

LAP 

-.18 

LOP 

73.29 

VP 

RC 

189.959 

CL 

1.07 

GP  - 

13.58 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

20.483 

VHL 

4.526 

OLA 

24.44 

RAL 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

II 

90.00 

3 

32  33 

3111 

.77 

-J 

90.00 

23 

9 15 

3972 

.41 

26.221 

36.640 

61.75 


OISTANCE  554.263 

GAL  5.57  A7L  89.61  HCA  277.07  SNA  120.13  ECC  .25119  INC  .1852  VI  30.066 
GAP  13.33  A7P  89.98  TAL  162.85  TAP  79.92  RCA  89.96  APO  150.31  V2  35.150 
ZAP  165.80  ETS  290.83  7AE  131.11  ETE  191.94  ZAC  172.29  ETC  177.73  ClP-175.81 


100.00 

100.00 

110.00 

110.00 


14  53 
13  32 
3 58 
40  57 


2781 

3777 

2440 

3691 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0166  TRA  2.7109  TC3-4 
ROE  .3110  RRA  .2016  RC3  ' 
FOE  -.1174  FRA  1.0371  FC3  - 
0O€  .3114  BRA  2.7184  8C5  4 

LAUNCH  DATE  FEB  25  1969 


.83 

.58 

.59 

.58 

.6577 

.1499 

.8541 

.6601 


94.91  RAO  6567.8  VEL  11.911  PTH  2.12  VHP  6.967  OPA  9.49  RAP  78.47  ECC  1 .3371 


-7.24 

-29.25 

-5.37 

-34.14 

-1.19 


INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

104.49 

325.46 

81.55 

4 

24  25 

2511  .8 

-28.02 

95.94 

159.22 

318.76 

62.55 

24 

15  27 

3372.4 

-10.86 

152.41 

80.53 

325.77 

83.52 

6 

1 15 

2181  .8 

-29.83 

71  .78 

143.88 

317.74 

60.55 

1 

16  29 

3177.6 

-9.25 

137.24 

55.03 

326.19 

88.16 

7 

44  38 

1840.6 

-34 .02 

45.79 

134.76 

315.15 

55.84 

1 

42  29 

3091.6 

-5.67 

128,55 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  107.78  LAP  .01  LOP  76.52 

RC  191. 786  GL  -.04  OP  -13.23 

PLANE TOCENTRK  CONIC 
C3  22.573 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
uo.oo 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1 811  TRA  3.0484  TC3-4.2239 
ROE  .3167  RRA  .2189  RC3  -.1325 
FOE  -.1604  FRA  1.0899  FC3  -.7156 
BOE  .3648  BRA  3.0562  8C3  4.2260 


BAU  1.2761 
FAU  .02021 
BSP  18336 
FSP  -478 


VL  26.178 
VP  36.620 
ZAL  56.77 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5655.5  3GR  502.0  $G 3 142.0 

RRT  .5708  RRF  .5464  RTF  .9361 

SG6  5677.8  R23  .0 112  R13  .9362 

SGI  5662.8  SG2  4J1.7  THA  2.92 

flight  ti*c  192.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 


1138.2  SR 
.1907  CRS 
LSA  1169.6  MSA 
ELI  1141  .1  EL2 


402.6  SS 
.1196  CST 
409.9  SSA 
394.2  ALF 


354.9 

.9501 

19.2 

4.38 


ARRIVAL  DATE  SEP  5 1969 


GAL 

GAP 


OISTANCE  559.590 

6.28  AZL  90.01  HCA  280.30  SWA  119.89  ECC  .25625  INC  .0000  Vi  30.086 
13.62  A7P  90.00  TAL  161.21  TAP  81.50  RCA  86.93  APO  150.85  V2  35.161 


ZAP  166.35  ETS  287.95  7AE  131.19  ETE  191.66  ZAC  A 74 . 57  ETC  172.32  ClP-176.62 


OLA  23.19  RAL  98.11  RAO  6567.9  VEl  11.998  PTH  2.14  VHP  9.251 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

4 4 31 

3067.99 

-27.53 

101.35 

330.15 

63.06 

4 55  39 

23  2 48 

4063.03 

-4.37 

164.33 

322.63 

61.99 

24  10  31 

5 43  45 

2748 .05 

-29.48 

78.05 

330.38 

84.61 

6 29  33 

0 10  12 

3858.20 

-2.65 

148.33 

321.68 

60.21 

1 14  30 

7 28  12 

242) .27 

-34.17 

53.53 

330.68 

69.05 

6 6 33 

0 42  14 

3757.74 

1.34 

138.23 

319.19 

55.84 

1 44  52 

OPA  10.14  RAP  80.76  CCC  1.37J5 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2468.0 

3463.0 

2146.0 

3256.2 

1621 .3 
3157.7 


-28.20 

-8.08 

-29.89 

-6.60 

-33.93 

-3.15 


92.75 
157.62 
69.27 
141 .78 
44.29 
132.02 


BAU  1.2753 
FAU  .01866 
BSP  16443 
FSP  -466 


LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  LOL  156.22 

RP  107.75  LAP  .20  LOP  79.74 

RC  193.588  GL  -1.06  GP  -12.92  ZAL 

plane tocentric  conic 


VL  26.135  GAL 
VP  36.800  GAP 


MID-COURSE  EXECUTION  ACCURACV 
SGT  5670.3  SGR 
RRT  .5605  RRF 
SGB  5691.6  R23 
SGI  5677.1  SG2 


7.04  AZL 
14.35  AZP 


ORBIT  DETERMINATION  ACCURACY 


494.1 

SG3 

137.8 

ST 

1225.5  SR 

391  .5 

SS 

376.5 

.5358 

RTF 

.9387 

CRT 

.0426  CRS 

.1997 

CST 

-.9691 

.0064 

R13 

.9387 

LSA 

1278.9  MSA 

401  .0 

SSA 

,17.9 

406.6 

THA 

2.61 

ELI 

1225.6  EL2 

391 . 1 

ALF 

.87 

194 .00 

arrival 

OATE 

SEP 

7 1969 

.842 

0 HCA  J 

283 .52 

SMA  119 

.65  ECC 

.26596  INC 

.2036 

VI 

30.08  6 

C3  25.046 

VHL  5.005 

OLA  21.99 

RAL  101.10 

RAO  6568.0 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 32  55 

3034,70 

-27.78 

98.95 

90.00 

22  58  15 

4147.20 

-1.67 

169.04 

100.00 

6 9 53 

2722 .04 

-29.62 

.76.13 

100.00 

0 7 54 

3935 .09 

-.05 

152.55 

110.00 

7 50  37 

2406.89 

-34,18 

52.40 

110.00 

0 43  40 

3823 .00 

3.83 

141.64 

differential  corrections 

TOE  -.3487  TRA  3.4088  TC3-3.7691 
ROE  .3235  RRA  .2364  RC3  -.1152 
FOE  -.2001  FRA  1.1451  FC3  -.5905 
BOE-  .4757  BRA  3.4170  BC3  3.7 909 

LAUNCH  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC 
RL  146.10  LAL  -.00  LOL  156.22 
RP  107.71  LAP  .39  LOP 
RC  195.366  GL  -1.99  GP 
PLANE TOCENTRIC  CONIC 
C3  27.965  VHL  5.288  OLA 


IO(DW  v„r  90.05  TAL  159.59  TAP  83.11  RCA  67.82  APO  151.47  V2  35.1  72 

55.94  ZAP  166.83  ETS  284.78  ZAE  131.25  ETE  191.41  ZAC  176.73  ETC  159.56  ClP-177.44 

VEL  12.101  PTH  2.17  VHP  9.559  OPA  10.73  RAP  83.12  ICC  1.4 122 

INJ  RT  ASC  IN. 

334.72 
326.55 
334.91 
325.65 
335.12 
323.24 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5679.6  SGR 
RRT  .5505  RRF 
SGB  5700.3  R23 
SGI  5685.9  SG2 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.26 

5 23  29 

2434.7 

-28.26 

90.32 

61.73 

24  7 23 

3547.2 

-5.43 

1 62 . 38 

85.81 

6 55  15 

2122.0 

-29.69 

67.33 

60.11 

1 13  30 

3335.1 

-4.02 

146.02 

89.72 

8 30  44 

1606.9 

-33.84 

43.18 

56.01 

1 47  23 

3223.0 

-.66 

135.43 

BAU  1.2694 
FAU  .01708 
BSP  16437 
FSP  -451 


82.97 

-12.63 


VL  26.093 
VP  36 . 780 
ZAL  53.28 


GAL 

GAP 


7.85  AZL 
14.92  A7 P 


485.4  SG3 

133.9 

ST 

1329.1  SR 

380.6 

55 

398.4 

.5263  RTF 

.9413 

CRT 

-.0730  CRS 

.2596 

CST 

-.9811 

.0066  Rl  3 

.9413 

LSA 

1306.0  MSA 

385.8 

SSA 

16.7 

404.0  THA 

2.7l 

Eli 

1329.5  ELZ 

379.5 

ALF 

1 78 . 70 

196.00 

arrival 

CATE 

SEP 

9 1969 

1.006 

U HCA  286.75 

SMA  119.41 

ECC 

.27439  INC 

.4060 

VI 

30.086 

W.r  90.12  TAL  156.00  TAP  84.75  RCA  86.64  APO  152.18  V2  35.182 

ZAP  167.25  ETS  281.32  ZAE  131.29  ETE  191.16  ZAC  178.27  ETC  115.67  ClP-176.26 


20.63  RAL  103.88  RAO  6568.1  VEL  12.220  PTH  2.20  VHP  9.894 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

90.00 

4 58  26 

3009.78 

-27.93 

97.14 

339.21 

85.15 

5 

46  36 

90.00 

22  54  57 

4226.77 

.90 

173.47 

330.49 

61.70 

24 

5 24 

100.00 

6 33  39 

2702.74 

-29.71 

74.70 

339.36 

86.55 

7 

10  42 

100.00 

0 6 21 

4009.04 

2.46 

156.60 

329.63 

60.20 

1 

13  10 

110.00 

8 11  19 

2397.19 

-34.10 

51.65 

339.51 

90.17 

8 

51  16 

110.00 

0 45  10 

3887.36* 

6.27 

145.02 

327.27 

56.33 

1 

49  57 

OPA  11.26  RAP  85.47  ECC  1.4602 
PO  CST  TIM  INJ  2 LAT  INJ  ^ LONG 


2409.8 

3626.8 
2102.7 
3409.0 
1797.2 
3287.4 


-28.31 
-2.69 
-29.87 
-1.52 
-33.78 
1 .80 


68.50 
166.84 
65.90 
150.06 
42. 4? 
136.78 


DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXEC 

TDE  -.5276  TRA  3.7847  TC3-3.3759  BAU  1.2627  SOT  5685.5  SGR 

ROE  .3309  RRA  .2532  RC3  -.0992  FAU  .01562  RRT  .5396  RRF 

FOE  -.2398  FRA  1.2002  FC3  -.4837  BSP  18526  SGB  5705.4  R23 

BOE  .6230  BRA  3.7931  BC3  3.3774  FSP  -440  SGl  5691.3  SG2 


ORBIT  DETERMINATION  ACCURACY 


475.1  SG3 

130.0 

ST 

1439.1 

SR 

369.2 

SS 

420.5 

.5)60  RTF 

.94*2 

CRT 

-.1671 

CRS 

.3102 

CST 

-.9883 

.0040  R13 

.9443 

LSA 

1499.5 

MSA 

367.8 

SSA 

15.7 

399.6  THA 

2.59 

Eli 

1440 . 5 

CL  2 

363.7 

ALF 

177.58 

1936 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  FEB  25  1969 


FLIGHT  TIME  198.00 


ARRIVAL  CATE  SEP  II  1969 


heliocentric  CONIC 
Rl  148.10  LAl  -.00  LOL  156. 22 

RP  107.68  LAP  .58  LOP 

RC  197.118  GL  -2.8 3 GP 

planetocentric  CONIC 

C3  il  .404  VHL  5 .604  CLA 


86 .20 
-12.36 


CISTANCE  575.068 

VL  26.052  GAL  8.71  A7L  90.62  HCA  289.98  SMA  119.18  ECC  .28364  INC  .6153  V]  30.086 

VP  36.761  GAP  15.54  A7P  90.21  TAL  156.44  TAP  86.42  RCA  85.38  APO  3 52 . 98  V2  35.192 

7Al  50.78  7AP  167.61  ETS  277.58  7AE  131.31  ETE  190.93  7AC  177.50  ETC  5J.73  ClP-179.10 


19.73  RAL  106.47  RAD  6568.3  VEL  12.360  PTH  2.23  VHP  10.258  CPA  11.72  RAP  87.82  ECC  1.5168 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 21  30 

2991 .87 

-28.03 

95.84 

343.62 

85.80 

6 I]  22 

2391  .9 

-28.32 

87.19 

90.00 

22  52  30 

4 302.76 

3.35 

177.72 

334  .44 

61  .87 

24  4 J 3 

3702.8 

-.44 

17]  .08 

100.00 

6 55  19 

2689.33 

-29.76 

73.71 

343.74 

87.07 

7 40  9 

2089.3 

-29.85 

64  .90 

100.00 

0 5 18 

4080.53 

4.87 

160.54 

333.60 

60.47 

1 13  18 

3480.5 

.90 

1 54 .00 

1 10.00 

8 30  24 

2391 .86 

-34.18 

51  .23 

343.85 

90.41 

9 10  16 

1791  .9 

-33.75 

42.01 

1 10.00 

0 46  42 

3950.77 

8.65 

148.39 

331 .28 

56.80 

I 52  33 

3350  .8 

4.22 

142.10  r 

DIHKn  TAL  CORRECTIONS 


MIQ-CCORSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 

442.1 


TCE 

-.7143 

TRA 

4.1827 

TC3-2.9814 

BAU 

1.2522 

SCT 

5686.9 

SGR 

463.6 

SC3 

126.3 

ST 

1549.6 

SR 

357.8 

ROE 

.3392 

RRA 

.2696 

RC3  -.0842 

FAU 

.01420 

RRT 

.5281 

RRF 

.5054 

RTF 

.9474 

CRT 

-.2404 

CRS 

.3508 

FCE 

-.2781 

FRA 

1 .2570 

FC3  -.3916 

BSP 

18600 

SGB 

5705.7 

R23 

.0031 

RJ  3 

.9474 

lsa 

1613.2 

MSA 

349.4 

BCE 

.7907 

BRA 

4.19U 

6C3  2.9826 

FSP 

-429 

SGI 

5692.2 

SC2 

393.3 

THA 

2.48 

Eli 

1552.1 

El2 

346.7 

SSA 


1 4 .8 
176.66 


LAUNCH  CATE  FEB  25  1969 


flight  time  200.00 


ARRIVAL  CATE  SEP  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  580.008 


RL  148.10 

LAL 

-.00 

La  156.22 

VL  26.012 

GAL  9.63 

A7L  90.83 

HCA 

293.21 

SMA 

118.96 

ECC  .29380 

INC 

.8336 

VI 

30.086 

RP  107.66 

LAP 

.77 

LOP  89.43 

VP  36.741 

GAP  16.22 

A7P  90.33 

tal 

154.92 

TAP 

88.13 

RCA  84.01 

APO 

153.90 

V2 

35.201 

RC  198.846 

GL 

-3.59 

GP  -12.12 

7AL  48.45 

7AP  167.88 

ETS  273.56 

7AE 

131 .31 

ETE 

190.72 

7AC  175.49 

ETC 

31  .67 

CLP 

-179.96 

planetocentric  conic 

C3  35.454 

VHL 

5.954 

CLA  18.69 

RAL  108.86 

RAD  6568.4 

VEL  12.523 

PTH 

2.27 

VHP 

10.657 

CPA  12.11 

RAP 

90. J8 

ECC 

J .5835 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

5 

42  26 

2980.03 

-28.09 

94.98 

347.95 

86.23 

6 

32  6 

2380.0 

- 

28.31 

86.32 

90.00 

22 

50  4] 

4375.77 

5,68 

181 .82 

338,39 

62.21 

24 

3 36 

3775.8 

1 .92 

175.16 

100.00 

7 

15  6 

2681 .20 

-29.79 

73.10 

348.06 

87.39 

7 

59  47 

2081  .2 

- 

29.83 

64.30 

100.00 

0 

4 37 

4149.83 

7.18 

164.39 

337.57 

60.91 

1 

13  47 

3549.8 

3.25 

157.81 

110.00 

8 

47  58 

2390.63 

-34.18 

51.13 

348.16 

90.47 

9 

27  49 

1790.6 

- 

33.74 

41.92 

110.00 

0 

48  14 

4013.17 

10.95 

1 51 .75 

335.29 

57.42 

I 

55  7 

3413.2 

6.58 

145.39 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.9082 

TRA 

4.6054 

TC3-2 .6091 

BAU 

1.2371 

SCT 

5683.6 

SCR 

450.9 

SG3 

122.8 

ST 

1656.0 

SR 

346.3 

SS 

463.2 

ROE 

.3484 

RRA 

.2851 

RC3  -.0702 

FAU 

.01280 

RRT 

.5158 

RRF 

.4945 

RTF 

.9507 

CRT 

-.2978 

CRS 

.3834 

CST 

-.9953 

FOE 

-.3152 

FRA 

1.3165 

FC3  -.3127 

BSP 

18665 

see 

5701  .5 

R23 

.0021 

Rl  3 

.9508 

LSA 

1722.3 

MS  A 

333  .8 

SSA 

14.0 

BCE 

.9728 

BRA 

4.6142 

0C3  2.6100 

FSP 

-418 

SCI 

5688.4 

SC2 

385.9 

THA 

2.35 

Eli 

1659.3 

EL  2 

329.9 

alf 

176.29 

LAUNCH  cate  FEB  25  1969 


flight  time  202.00 


ARRIVAL  cate  SEP  15  3969 


HELIOCENTRIC  CONIC 


CISTANCE  584.804 


RL  148.10 

LAL 

-.00 

La  156.22 

VL  25.972 

GAl  10.62 

A7L  91.06 

HCA 

296.44 

SMA 

I 18 .74 

ECC  .30499 

INC  1 .0628 

VI  30.086 

RP  107.63 

LAP 

.95 

LOP  92.66 

VP  36.721 

GAP  16.95 

A7P  90.47 

tal 

153.45 

TAP 

89.89 

RCA  82. 52 

APO  154.95 

V2  35.209 

RC  200.549  GL  -4.28 

PLANETOCENTRIC  CONIC 

GP  -11.89 

7Al  46.28 

7AP  168.08 

ETS  269.29 

7AE 

131 .29 

ETE 

190.50 

7AC  173.29 

ETC  24.37 

CLP  179. 1 7 

C 3 40.230 

VHL 

6.343 

CLA  J7.70 

RAl  111.07 

RAC  6568.5 

VEL  12.712 

PTH 

2.31 

VHP 

1 1 .094 

CPA  12.45 

RAP  92.53 

ECC  1 .6621 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

I 26 

2973.52 

-28.11 

94.50 

352.21 

86.46 

6 

50  59 

2373.5 

-28.31 

85 .84 

90.00 

22 

49  18 

4446.15 

7.90 

385.80 

342.32 

62.72 

24 

3 25 

3846.2 

4.18 

J 79.09 

100.00 

7 

33  8 

2677.79 

- 29.80 

7^.85 

352.31 

87.52 

8 

17  46 

2077.8 

-29.82 

64  .05 

100.00 

0 

4 13 

4217.1 1 

9.39 

168.36 

341 ,52 

61  .49 

I 

14  30 

3637.1 

5. 51 

161  .53 

1 10.00 

9 

4 6 

2393.17 

-34.18 

53  .33 

352.41 

90.35 

9 

43  59 

1793.2 

-33.75 

42-1  1 

110.00 

0 

49  44 

4074 .50 

13.18 

355.10 

339.28 

58.17 

I 

57  39 

3474 .5 

8.88 

148.65 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORC I T DETERMINATION  ACCURACV 


TCE  - 1 

.1066 

TRA 

5.0595 

TC3-2.2558 

BAU 

1 .2136 

SCT 

5674.9 

SCR 

437.2 

SC  3 

119.4 

ST 

1754.5 

SR 

335.1 

SS 

483.3 

RCE 

.3588 

RRA 

• 2998 

RC3  -.0572 

FAU 

.01136 

RRT 

,5029 

RRF 

.*4836 

RTF 

.9543 

CRT 

-.3419 

CRS 

.4081 

CST 

-.9970 

FCE  - 

.3500 

FRA 

1 .3804 

FC3  -.2444 

BSP 

3 8948 

see 

5691.7 

R23 

.0018 

Rl  3 

.9543 

LSA 

1823.3 

MSA 

315.5 

SSA 

13.3 

BCE  1 

.1633 

BRA 

5.0684 

eC3  2.2565 

FSP 

-404 

SCI 

5679.2 

SC2 

377.6 

THA 

2.23 

ELI 

1758.3 

El2 

3M.2 

Alf 

176.14 

LAUNCH  DATE  FEB  25  1969 


FLIGHT  TIME  204.00 


ARRIVAL  CATE  SEP  1 7 1969 


HELIOCENTRIC  CONIC 


DISTANCE  589.426 


RL  148.10 

LAL 

-.00 

La  156.22 

VL  25.933 

GAL  11.68 

A7L  91.31 

HCA 

299.67 

SMA 

118.52 

ECC  .31734 

INC 

1 .3054 

VI 

30.086 

RP  107.60 

LAP 

1.13 

LOP  95.90 

VP  36.701 

GAP  <17.76 

A7P  90.65 

tal 

152.04 

TAP 

91  .7] 

RCA  80.91 

APO 

156.  J 3 

V2 

35.21  7 

RC  202.227 

CL 

-4,90 

GP  -11.69 

7AL  44  .28 

ZAP  168.19 

ETS  264.79 

7AE 

131 .23 

ETE 

190.30 

7 AC  1 71  .06 

ETC 

20.73 

ClP 

176.27 

PLANETOCENTRIC  CONIC 

C3  45.874 

VHL 

6.773 

OLA  16.78 

RAl  113.11 

RAO  6568.7 

VEL  12.932 

PTH 

2.36 

VHP 

11.575 

CPA  12.73 

RAP 

94.87 

ECC 

1 .75  50 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INj 

i 2 LAT 

INJ 

2 LONC 

90.00 

6 

18  43 

2971 .70 

-28.12 

94.37 

356.40 

86.53 

7 

8 13 

2371 .7 

28.31 

85.7] 

90.00 

22 

48  16 

4514.11 

10.00 

189.69 

346.24 

63.37 

24 

3 31 

3914.1 

6.34 

182.92 

100.00 

7 

49  34 

2678.61 

- 29.80 

72.91 

356.50 

87.49 

8 

34  13 

2078.6 

29.83 

64 . 11 

100.00 

0 

4 0 

4282.43 

11.49 

171 .88 

345.46 

62.21 

1 

15  23 

3682.4 

7.68 

165 .16 

110.00 

9 

18  53 

2399.17 

-34.18 

51  .60 

356.61 

90.08 

9 

58  52 

1799.2 

33.79 

42.58 

110.00 

0 

51  11 

4134.63 

15.31 

158.46 

343.24 

59.06 

2 

0 6 

3534.6 

12.10 

151 .89 

DIFFERENTIAL  CORRECTIONS 
TOE- 1 . 3184  TRA  5.5390  TC3-1 .9371  BAU  1.1884 

ROE  .3699  RRA  .3125  RC3  - .0458  FAU  .01001 

FOE  -.3860  FRA  1.4463  FC3  -.1889  BSP  18646 

BCE  1.3693  BRA  5.5478  BC3  1.9377  FSP  -393 


MID-COURSE  EXECUTION  ACCURACV 
SGT  5664.1  SCR 
RRT  .4877  RRF 
SOB  5679.8  R23 
SGI  5667.9  SC2 


ORBIT  DETERMINATION  ACCURACV 


421 .9  SC 3 

116.1 

ST 

1845.5 

SR 

323.7 

SS 

503.7 

.4703  RTF 

.9579 

CRT 

-.3803 

CRS 

.4318 

CST 

-.9981 

.0013  Rl 3 

.9579 

LSA 

1916.9 

MSA 

299.5 

SSA 

12.6 

368.1  THA 

2.09 

Eli 

1849.7 

El2 

298.7 

alf 

1 76.08 

1937 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL.  4,  1968-69* 


LAUNCH  CATE  FEB  25  1969 

heliocentric  CONIC 
Rl  148.10  LAL  - .00  LOL  156. 22 

RP  107.58  LAP  1 .31  LOP  99.14 

RC  203.880  CL  -5  .46  6P  -3 1 .49 
PLANETOCENTRIC  CONIC 


flight  time  206.00 


ARRIVAL  CATE  SEP  19  1 969 


VL  25.895 
VP  36.682 
7Al  42.44 


CISTANCE  593.839 

GAL  32.83  A7L  91.56  HCA  3 02.91  SHA  118.32  ECC  .33102  INC  1.5642  VI  30.086 

GAP  38.64  A7P  90.85  TAL  350.69  TAP  93.59  RCA  79.15  APO  357.48  V2  35.225 

7AP  168.20  ETS  260.10  7AE  131.34  ETE  190.09  7AC  168.83  ETC  18.58  ClP  177.34 


O 52.563 

VHL  7.250 

CLA  15.93 

RAL  114.97 

RAO  6568.9 

VEL  13.188 

PTH  2.41 

VHP  12.107 

DPA  12.95 

RAP  97.19 

ECC  J .8650 

INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TTM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 34  20 

29 74  .04 

-28.1 1 

94.54 

.50 

86.45 

7 23  54 

2374.0 

-28.31 

85.88 

90.00 

22  47  29 

4579.72 

11  .97 

193.50 

350.12 

64.15 

24  3 49 

3979,7 

8.40 

186.64 

100.00 

8 4 31 

2683.21 

-29.78 

73.25 

.60 

87.31 

8 49  M 

2083.2 

-29.84 

64  .4  5 

100.00 

0 3 55 

‘434  5.78 

13.47 

175.54 

349.36 

63.06 

1 16  21 

3745.8 

9.75 

1 68 . 72 

. 110.00 

9 32  22 

2408.31 

-34.18 

52.51 

.74 

89.65 

10  12  31 

1808.3 

-33.85 

43.28 

110.00 

0 52  33 

4193.45 

17.34 

161 .81 

347.18 

60.07 

2 2 26 

3593.4 

13.23 

155  . 11 

cifferential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE-1 

.5405 

TRA 

6.0521 

TC3- 

1 .6428 

BAU 

1.1547 

SGT 

5647.5 

SGR 

405.5 

SC  3 

112.9 

ST 

1927.1 

SR 

312.3 

SS 

524 . 1 

ROE 

.3821 

RRA 

.3234 

RC3 

-.0357 

FAU 

.00864 

RRT 

.4704 

RRF 

.4554 

RTF 

. 96 17 

CRT 

- . 4 1 30 

CRS 

.4  526 

CST 

-.9987 

FCE  ' 

.4217 

FRA 

1 .5169 

FC3 

-.1423 

BSP 

18676 

SGB 

5662 . 1 

R23 

.0013 

Rl  3 

.9617 

LSA 

2001  .2 

MSA 

284 .3 

SSA 

12.0 

BCE  1 

.5872 

BRA 

6.0607 

BC3 

3 .6431 

FSP 

-383 

SGI 

5650.8 

SG2 

357.7 

THA 

1 .94 

ELI 

1931 .5 

El2 

283.8 

alf 

176.09 

LAUNCH  CATE  FES  25  1969 


plight  time  208.00 


ARRIVAL  cate  SEP  21  1969 


DISTANCE  597.998 

CAL  14.09  A7t  91.84  HCA  306.14  SMA  118.13  ECC  .34622  INC  1 .8427  VI  30.086 

GAP  19.62  A7P  91.09  TAL  149.41  TAP  95.55  RCA  77.22  APO  159.01  V2  35.232 

7AP  168.12  ETS  255.27  7AE  131.01  ETE  189.89  7AC  166.63  ETC  17.17  CLP  176.37 


HELIOCENTRIC  CONIC 

RL  148.10  LAL  '.00  La  156.22  VL  25.859 

RP  107.56  LAP  1.49  LOP  102.37  VP  36.662 

RC  205.508  GL  '5.95  GP  -13.32  7Al  40.76 

PLANETOCENTRIC  CONIC 

C3  60.521  VHL  7.780  CLA  15.13  RAL  116.66  RAO  6569.1  VEL  3 3.486  PTH  2.47  VHP  12.698  CPA  13.13  RAP  99.48  ECC  1.9960 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 48  28 

2980 .04 

-28.09 

94.90 

4.51 

06.23 

7 38 

0 

2380.0 

-28.33 

86.32 

90.00 

22  46  53 

4642.99 

13.02 

197.22 

353.96 

65.04 

24  4 

16 

4043.0 

10.34 

190.21 

100.00 

8 18  2 

2691 .18 

-29.76 

73.04 

4.62 

07.00 

9 2 

54 

2091  .2 

-29.85 

65  .04 

100.00 

0 3 55 

4407.09 

15.33 

179.14 

353,21 

64.02 

1 17 

22 

3807.1 

11.7! 

172.21 

11 0.00 

9 44  38 

2420.25 

-34.  J7 

53.45 

4.80 

09.10 

10  24 

50 

1020.2 

-33.92 

44 .21 

110.00 

0 53  49 

4250.78 

19.26 

165.15 

351 .09 

61  .20 

2 4 

40 

3650.8 

15,26 

158 .31 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE- 

■1  .7740 

TRA 

6.6035 

TC3-1 .3740 

BAU 

1.1120 

SGT 

5626.0 

SGR 

388.0 

SG3 

109.9 

ST 

J 998  .9 

SR 

301  .0 

SS 

544 .8 

RCE 

.3955 

RRA 

.3316 

RC3  -.0268 

FAU 

.00725 

RRT 

.4503 

RRF 

.4379 

RTF 

.9656 

CRT 

-.4417 

CRS 

.4716 

CST 

-.999? 

FOE 

-.4577 

FRA 

1 .5931 

FC3  -.1037 

BSP 

18680 

SGB 

5640.2 

R23 

.0016 

Rl  3 

.9656 

USA 

2076.1 

MSA 

269.7 

SSA 

1 J .4 

BCE 

1 .0176 

BRA 

6.6110 

BC3  1.3743 

FSP 

-373 

SGI 

5629.5 

SG2 

346.3 

THA 

1 .79 

Eli 

200 3.4 

El2 

269.4 

alf 

176.1? 

LAUNCH  CATE  FE8  25  1969 

HELIOCENTRIC  CONIC 
RL  148.10  LAL  -.00  La  156.22 

RP  107.54  LAP  1.66  LOP  105.63 

RC  207.1 11  CL  -6.39  GP  -11.15 

PLANETOCENTRIC  CONIC 


Plight  time  210.00 


ARRIVAL  CATE  SEP  23  1969 


CISTANCE  60 l .847 

VL  25.823  GAL  35.46  A7t  92.15  HCA  309.37  SMA  117.92  ECC  .36315  INC  2.1453  vj"  30.086 

VP  36.643  GAP  20.71  A7P  91.36  TAL  148.24  TAP  97.61  RCA  75.10  APO  160.75  V2  35.238 

7Al  39.24  ZAP  167.93  ETS  250.36  7AE  130.83  ETE  189.68  ZAC  164.46  ETC  16.18  ClP  175.36 


C3  70.037 

VHL  0.369 

CLA  14.4 1 

RAL  118.19 

RAC  6569.3 

VEL  13.834 

PTH  2.53 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

7 111 

2989.26 

'28.04 

95.65 

8.40 

85.89 

90.00 

22  46  23 

4703.84 

15.54 

200.87 

357.73 

66.03 

100.00 

8 30  1 3 

2702.10 

-29.71 

74.65 

8.53 

86.58 

100.00 

0 3 58 

4466.23 

17.06 

182.68 

357.01 

65.08 

110.00 

9 55  42 

2434 .66 

-34.15 

54.57 

8.76 

88.43 

no. oo 

0 54  58 

4306.44 

21  .05 

168.48 

354.93 

62.4  2 

CPA  13.25  RAP  101.73  ECC  2.1526 


differential  CORRECTIONS 


TCE  - 

■2.0155 

TRA 

7.2032 

TC3- 

3 .3274 

BAU 

1.0558 

RCE 

.4104 

RRA 

.3368 

RC3 

-.0191 

FAU 

.00575 

FDE 

-.4930^RA 

1 .6772 

FC3 

-.0 7l  l 

BSP 

18560 

BCE 

2.0568 

BRA 

7.2111 

BC3 

1 .3276 

FSP 

-361 

MIC-COURSE  EXEC 
SOT  5602.7  SCR 
RRT  .4271  RRF 
SG6  5614.9  R23 
SGI  5604.9  SG2 


369.7  SG3 
.4176  RTF 
.0023  Rl 3 
334.1  THA 


INJ  TIME 
7 51  0 

24  4 47 

9 15  15 

1 18  24 
10  36  16 

2 6 45 

Y 

107.0 
.9695 
.9695 
1 .62 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2389.3 

-20.32 

87.00 

4J03.8 

12.3  7 

193 .81 

2102.1 

-29.H7 

65.85 

3866.2 

13.56 

175.63 

1034 .7 

-33.99 

45.33 

3706.4 

17.19 

161 .48 

ORB I T DETERMINATION  ACCURACY 


ST  2059.2  SR 
CRT  -.4666  CRS 
LSA  2J39.9  MSA 


289.9  S5  565.9 
.4885  CST  -.9995 
256.0  SSA  10.8 


LAUNCH  CATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


Rl 

148.10 

LAL 

-.00 

La 

156.22 

VL 

RP 

107.53 

LAP 

1 .82 

LOP 

108.86 

VP 

RC 

208.690 

GL 

-6.78 

GP 

-13 .00 

zal 

PLANETOCENTRIC  CONIC 

C3 

83 .482 

VHL 

9.027 

OLA 

13.75 

ral 

25.789  GAL 
36.624  GAP 
37.89  ZAP 


flight  time  212.00 

DISTANCE  605.308 
16. 91  A7L  92.48  HCA  312.61  SMA 
21.93  A7P  91.68  TAL  147.17  TAP 


RAO  6569.6  VEL  14.242  PTH  2.59  VHP  14.098 


LNCH  A7MTH  LNCH  TIME 
90.00  7 12  30 

90.00  22  45  58 

100.00  8 4]  5 

100.00  040 

110.00  ID  5 35 

110.00  0 55  59 

DIFFERENTIAL  CORRECTIONS 
TCE-2.2778  TRa  7.8455  TC3 
ROE  .4268  RRA  .3377  RC3 
FOE  -.5311  FRA  1 .7675  FC3 
BOE  2.3174  BRA  7.8528  BC3 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

3001 .30 

-27.98 

96.53 

12.17 

85.46 

8 2 31 

4762.10 

17.12 

204.42 

1.42 

67.09 

24  5 20 

2715.61 

-29.65 

75.65 

12.31 

86.06 

9 26  21 

4523.01 

18.66 

186.14 

.72 

66.21 

I 19  23 

2451 .22 

-34.11 

55.86 

12.60 

87.67 

10  46  26 

4360.17 

22.70 

171.77 

358.70 

63.73 

2 8 39 

ELI 

2063.0 

El2 

255.9 

alf 

I 76. 18 

arrival 

cate 

SEP 

25  1969 

ECC 

.38210 

INC 

2.4775 

VJ 

30  . 00  6 

RCA 

72 

.75 

APO 

162.72 

V2 

35.243 

7AC 

162 

.34 

ETC 

1 5.46 

CLP 

174 ,29 

CPA 

13 

.32 

RAP 

103.93 

ECC 

2.34  10 

PO 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2401 

.3 

- 

28.32 

87.00 

4162 

.1 

13.87 

J 

197,25 

213  5 

.6 

- 

29.89 

66  .06 

392T.0 

1851 .2 

3760.2 


15.28 

-34.06 

18.99 


178.97 
46.62 
164 .60 


-.9084 

-.0127 

-.0450 

.9085 


BAU  .9897 
FAU  .00424 
BSP  18569 
FSP  -352 


MIO-CCURSE  EXEC 
SGT  5573.4  SCR 
RRT  .3983  RRF 
SG6  5584.4  R23 
SCI  5575.1  SG2 


ORBIT  DETERMINATION  ACCURACY 


350.1  SG3 

104.2 

ST 

2111.4 

SR 

278.9 

SS 

588 . 9 

.3917  RTF 

.9733 

CRT 

-.4922 

CRS 

.5073 

CST 

-.9997 

.0029  Rl 3 

.9733 

LSA 

2396.3 

MSA 

242.3 

SSA 

10.2 

321.1  THA 

1 .44 

Eli 

2116.0 

El2 

242.2 

AlF 

176.23 

1938 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  * 


launch  cate:  rce  25  j 969  Plight  time:  2m. do  arrival  cate;  sep  2?  j969 

HGl IOCENTff I c CONIC  DISTANCE  608.289 

RL  M8.I0  LAL  -.00  L0L  1 56. 22  VL  25.756  CAL  10.64  A7l  92.85  MCA  315.84  SMA  1J7.56  ECC  .40337  INC  2.84$3  vi  30.086 

RP  107.51  LAP  J .98  LOP  112.10  VP  36.606  GAP  23.31  A7P  92.04  TAL  M6.24  TAP  102.08  RCA  70.14  APO  164.98  V2  35.248 

RC  210.244  Gl  -7.13  GP  -10.86  7AL  36.70  7aP  167.19  ETS  24Q.51  7A£  130.28  ETE  189.25  7AC  160. 29  ETC  14.92  CiP  173.16 

plane TOCENTffic  CONIC 

C3  95.338  Vhl  9.764  CLA  33.15  RAl  120.76  RAC  6569.9  V£L  1 4 . 720  PTH  2.66  VHP  14.932  CPA  13.36  RAP  106.07  ECC  2.5690 


LNCH  a/hth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

I N J TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 22  28 

3015.77 

-27.90 

97.58 

15.78 

84,94 

8 12  44 

241 5 .8 

-28.31 

88.93 

90.00 

22  45  34 

4817.55 

18.55 

207.85 

4.99 

68.22 

24  5 52 

4217,5 

15.43 

200.56 

1 00.00 

8 50  39 

2731 .36 

-29.58 

76.82 

15.94 

85.45 

9 36  10 

2131  .4 

-29.89 

68  .03 

1 00.00 

0 4 0 

4577.19 

20.11 

189.51 

4.3J 

67.41 

1 20  17 

3977.2 

16.87 

382.21 

no. oo 

10  14  18 

2469.62 

-34.05 

57.30 

16.29 

86.82 

ID  55  28 

1869.6 

-34.12 

48  .05 

110.00 

0 56  50 

44] i .69 

24.22 

175.00 

2.36 

65.11 

2 10  22 

3811  .7 

20.66 

167.66 

CIFFERCNTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA T ION  ACCURACY 


TCE-2.5561 

TRA 

8.5439 

TC3 

-.7115 

6AU 

.9069 

SGT 

5539.7 

SCR 

329.8 

SG3 

101  .5 

ST 

2153.4 

SR 

268.0 

S$ 

613.6 

ROE  .4451 

RRA 

.3334 

RC3 

- .0076 

PAU 

.00259 

RRT 

.3630 

RRP 

.3594 

RTF 

.9771 

CRT 

-.5374 

CRS 

.5267 

CST 

-.9998 

FDE  -.5709 

PRA 

1 .8673 

PC3 

-.0235 

BSP 

18551 

see 

5549.5 

R23 

.0038 

R13 

.9771 

LSA 

2243.5 

MSA 

228.9 

S5A 

9.6 

BCE  2.5946 

BRA 

8.5504 

BC3 

.7115 

PSP 

-343 

SGI 

5541  .0 

SG2 

307.3 

THA 

I .24 

Eli 

2157.9 

El2 

228.9 

Alp 

176.27 

LAUNCH  DATE  FE0  25  1969  FLIGHT  TIME  216.00  ARRIVAL  CATE  SEP  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  610.663 

RL  M8.10  LAL  -.00  LOL  156.22  VL  25.725  GAl  20.50  A7L  93.26  HCA  319.08  SMA  117.40  ECC  .42734  INC  3.2606  V]  30.086 

RP  107.50  LAP  2.14  LOP  115.34  VP  36 . 588  GAP  24.86  A7P  92.46  TAL  145.47  TAP  104.55  RCA  67.23  APO  167.56  V2  35.252 

RC  211.773  Gl  -7.43  GP  -10.72  ?AL  35.68  7AP  166.62  ETS  235.68  7A£  129.88  ETE  189.02  7 AC  158.30  ETC  14.52  ClP  171.94 

PLANETOCENTRIC  CONIC 

C3  1 12 .743  VHL  10.594  OLA  J2.63  RAl  121.79  RAO  6570.1  VEL  15.283  PTH  2.74  VHP  15.878  CPA  13.36  RAP  1 08.12  ECC  2.8472 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

Inj  2 LONG 

90.00 

7 31  3 

3032.35 

-27.79 

98.78 

19.20 

84.34 

8 21  36 

2432.3 

-28.29 

90.15 

90.00 

22  45  9 

4869.90 

19.84 

211.15 

8.40 

69.37 

24  6 19 

4 269.9 

36.86 

203.75 

100.00 

8 58  54 

2749.02 

-29.47 

78.12 

19.38 

84.77 

9 44  43 

2149.0 

-29.89 

69.34 

100.00 

0 J 55 

4628.46 

21  .42 

192.75 

7.76 

68.63 

3 21  4 

4028 . 5 

18.32 

185.32 

1 10.00 

10  21  49 

2489.57 

-33.97 

58.85 

19.81 

85.91 

11  3 19 

1889.6 

-34 .16 

49.61 

110.00 

0 57  30 

4460.67 

25.59 

1 78 . 1 5 

5.88 

66.52 

2 U 50 

3860.7 

22.19 

1 70.64 

DIFFERENTIAL  CORRECTIONS  MIO-COUffSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2.8525  TRA  9.3064  TC3  -.5352  BAU  .8031  SGT  5501.7  SGR  309.0  SG3  99.0  ST  2185.2  SR  257.5  SS  640.7 

ROE  .4658  RRA  .3228  RC 3 -.0036  FAU  .00073  RRT  .3192  RRT  .3185  RTP  .9806  CRT  -.5429  CR$  .54  74  CST  - .9999 

PDE  -.6129  PRA  1.9785  PC3  -.0057  8SP  18505  SG8  5510.4  R23  .0048  R13  .9806  LSA  2281.5  MSA  2l  5 .8  SSA  9.1 

SCE  2.890  3 BRA  9.3120  0C3  .5352  PSP  -335  SGI  5502.6  SG2  292.8  THA  1.03  ELI  2389.7  £l2  215.8  alp  1 76 . 30 


launch  DATE  FE8  25  1969  PLIGHT  TTME  218.00  arrival  date  OCT  j j 969 

HELIOCENTRIC  CONIC  DISTANCE  612.267 

RL  148.10  LAL  -.00  LOL  156.22  VL  2 5.696  CAL  22.58  A7L  93.73  HCA  322.31  SMA  117.24  ECC  .4544  4 Inc  3.7529  vi  30.086 

RP  107.49  LAP  2.28  LOP  318.59  VP  36.570  GAP  26.64  A7P  92.96  TAL  1 44  .93  TAP  107.22  RCA  63.96  APO  1 70.52  V2  35.255 

RC  213.276  GL  -7.70  CP  -10.59  7Al  34.85  7AP  165.89  ETS  230.96  ?AE  129.38  ETE  188.77  7AC  156.42  ETC  14.22  ClP  170.63 

planetocentric  CONIC 


C3  133.042 

VHL  13  .534 

CLA  12.18 

RAL  122.63 

RAC  6570.4 

VEL  15.949 

PTH  2.82 

VHP 

16.958 

CPA  33.34 

RAP  110.08 

ECC  3.1895 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

l TIME 

PC  CST  TIM 

INJ  2 LAT 

Inj  2 long 

90.00 

7 38  1 3 

3050.75 

-27.66 

100.11 

22.40 

83.69 

8 

29  4 

2450.8 

-28.25 

91  .49 

90.00 

22  44  41 

4918.77 

20.98 

214 .28 

11.62 

70.54 

24 

6 40 

4318.8 

18.14 

206 . 76 

100.00 

9 5 47 

2768.33 

-29. 34 

79.54 

22.61 

84.03 

9 

51  56 

2168.3 

- 29.86 

70 . 78 

100.00 

0 3 44 

4676.42 

22.57 

395.85 

11  .00 

69.87 

I 

21  41 

4076.4 

19.63 

188.29 

110.00 

10  28  6 

2510.80 

-33.85 

60.50 

25.12 

84.94 

21 

9 56 

1910.8 

-34  . 18 

51  .27 

1 10.00 

0 57  55 

4506.72 

26.80 

181 .18 

9.21 

67.94 

2 

13  2 

3906 . 7 

23.57 

173.51 

C IPFERENT I AL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMI NA T ION  ACCURACY 


TDE- 

•3.1696 

TRA10. 1412 

TC3 

-.3786 

BAU 

.6733 

SGT 

5459.0 

SGR 

288.0 

SG3 

96.6 

ST 

2206.8 

SR 

24  7.5 

SS 

670.8 

RCE 

.4894 

RRA  . 3040 

RC3 

-.0007 

FAU- 

.00140 

RR  l 

.2638 

RRT 

.2660 

RTF 

.9859 

CRT 

-.5696 

CRS 

.5700 

CST 

-.9999 

FOE 

-.6579 

PRA  2.1032 

FC3 

.0091 

bsp 

18440 

see 

5466.6 

R23 

.0059 

R13 

.9839 

LSA 

2510.8 

MSA 

203.0 

SSA 

8.5 

BCE 

3.2071 

BRAID. 1458 

SC3 

.3786 

PSP 

-326 

SGI 

5459.6 

SG2 

277.8 

THA 

.80 

ELI 

2211 .3 

El2 

203.0 

alp 

176.31 

LAUNCH  CATE  FE6  25  3 969  PLIGHT  TIME  220.00  ARRIVAL  DATE  OCT  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  612.883 


RL  U8.10 

LAL  -.00 

LOL  156.22 

VL  25.670 

CAL  24.94 

A7l  94.28 

HCA  325.54 

SMA  117.10 

ECC  .48520 

INC 

4 .2798 

VI 

30.086 

RP  307.48 

LAP  2.42 

LOP  121 .84 

VP  36.555 

GAP  28.67 

A7P  93.53 

TAL  144.59 

TAP  110.13 

RCA  60.28 

APO 

173.92 

V2 

35.258 

RC  2M.754 

GL  -7.92 

GP  -10.46 

7al  34.22 

7AP  165.00 

ETS  226.38 

7AE  128.76 

ETE  188.49 

7AC  1 54 .65 

ETC 

14.00 

CLP 

169.19 

planetocentric  conic 

C3  158.874 

vhl  12.605 

CLA  11.81 

RAl  123.26 

RAO  6570.7 

VEL  16.739 

PTH  2.90 

VHP  18.198 

CPA  13.30 

RAP 

111 . 9J 

ECC 

3.6147 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

l 2 LAT 

INJ 

2 LONG 

90.00 

7 43  53 

3070.76 

-27.50 

10 1 .55 

25.35 

82.98 

8 35  4 

2470.8 

28.19 

92.95 

90.00 

22  44  7 

4963.72 

21  .97 

217.21 

14.59 

71  .68 

24  6 51 

4363.7 

19.27 

209.58 

100.00 

9 11  13 

2769.08 

-29.19 

81.06 

25.58 

83.24 

9 57  43 

2189.1 

29.82 

72.32 

100.00 

0 3 24 

4720.64 

23.58 

198.75 

14.00 

71  .08 

1 22  4 

4120.6 

20. 78 

19 1 .07 

110.00 

10  33  2 

2533.09 

-33.70 

62.22 

26.18 

83.93 

11  15  15 

1933.1 

34 .18 

53.01 

110.00 

0 58  5 

4549.39 

27.86 

184.05 

12.29 

69.34 

2 13  54 

3949.4 

24.79 

176.22 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 3 . 5059 

TRA 11 .0608 

TC3  -.2394 

BAU  .5086 

SGT  5411 .9  SGR  267.4  SG3 

94.3 

ST  2216.9 

SR 

238.0 

SS 

704.5 

ROE  .5168 

RRA  .2750 

RC3  .0011 

PAU-. 00396 

RRT  . 

.1935  RRT 

.1982  RTF 

.9870 

CRT  -.5976 

CRS 

.5945 

CST 

-.9999 

FOE  -.7059 

FRA  2-2444 

FC3  .0216 

BSP  18278 

SGB  5418.5  R23 

.0069  R13 

.9870 

LSA  ^330 . 5 

MSA 

190.6 

SSA 

7.9 

BOE  3.5438 

BRA1 1 .0642 

0C3  .2394 

PSP  -31 7 

SCI  5412.2  SG2  262.3  THA 

.55 

ElI  2221 .5 

El2 

190.5 

ALF 

1 76 . 30 

1939 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  FEB  26  1969 


flight  time  70.00 


ARRIVAL  CATE  wav  7 1969 


RL  140.13 

LAL 

-.00 

LOL 

157.23 

vl  27.025 

GAL  -10.27 

A7L  09.27 

HCA  06,01 

SMA  130 

.Al 

RP  100.49 

lap 

.73 

LOP 

244 ,03 

VP  37.801 

GAP  -8.54 

A7P  09.96 

TAL  222.00 

TAP  309 

».69 

RC  58.051 

GL 

3.32 

GP 

19.15 

7Ai  153.12 

7AP  29-05 

ETS  324.23 

7AE  147.07 

ETE  25.61 

PLANETOCENTRIC  CONIC 

C3  36.246 

VHL 

6.020 

CLA 

4.60 

RAL  2.27 

RAO  6568.4 

VEL  12.555 

PTH  2.28 

VHP  6. 

671 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

0 

34  9 

2504  .41 

-25.38 

60.70 

235.40 

102.9 9 

1 15 

54 

90.00 

13 

40  41 

4862.56 

19.66 

210.68 

232.40 

69.21 

15  1 

44 

100.00 

1 

57  40 

2235.00 

-26.65 

40.56 

235.06 

104.06 

2 34 

55 

100.00 

14 

59  52 

4607.12 

20.00 

191 .40 

231.89 

68.11 

16  16 

39 

110.00 

3 

10  51 

2005.90 

-30.08 

22.00 

233.97 

107.07 

3 44 

17 

110.00 

16 

3 9 

4400.98 

24.14 

174.03 

230.36 

65.03 

17  16 

38 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE  -.1597 

TRA 

-.2970 

TC3 

.3783 

BAU  .2116 

SGT 

558.0  SCR 

400.4  SG3 

146.9 

ROE  -.3329 

RRA 

.2754 

R<T3 

.2103 

FAU  .05474 

RRT 

.341?  RRF  - 

.5366  RTF  - 

.5376 

FOE  -.3662 

FRA 

-.5671 

FC3- 

1 .3073 

BSP  1 580 

see 

741.6  R23  - 

.1131  R13  - 

.6459 

BOE  .3692 

BRA 

.4056 

BC3 

.4360 

FSP  -389 

SGI 

612.3  SG2 

4J0.3  THA 

34.32 

LAUNCH  OATE  FEB  26  1969 

HELIOCENTRIC  CCNIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  108. 53  LAP  .54  LOP  247.21 

RC  59.985  G L 2.51  GP  20.45 

PLANETOCENTRIC  CONIC 
C3  35.364  VHL  5.947  DLA  3.49 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 AO  22  2463.51 

90.00  13  30  14  4091 .00 

100.00  2 3 21  2195.88 

100.00  14  49  57  4633.87 

110.00  3 15  20  1970.57 

110.00  15  54  27  4431 .93 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1507  TRA  -.2958  TC3 

ROE  -.3144  RRA  .2902  RC3 

FOE  -.4470  FRA  -.6463  FC3- 

BDE  .3406  BRA  .4144  8C3 


flight  time  72. oo 


ECC  .22289  INC  .7287  V]  30.079 
RCA  101.35  APO  159.40  M2  34.929 
7AC  125.58  ETC  148.29  ClP  '22-27 

OPA  31  .31  RAP  32.21  ECC  1.5965 
PO  CST  TIM  INJ  2 LAt  INJ  2 LONG 
1904.4  -23.34  52.63 

4262.6  16.66  203 . 30 

1635.1  -24.46  32.45 

4007.1  17.73  184.02 

1406.0  -27.45  13.88 

3809.0  20.57  167.50 

ORBIT  DETERMINATION  ACCURACY 

ST  174.8  SR  326.5  SS  223.3 

CRT  .7274  CRS  -.7685  CST  -.9772 

L5A  405.1  MSA  148.7  SSA  28-3 

ELI  353.4  El2  110.8  AlF  66.25 

ARRIVAL  CATE  MAT  9 1969 


dSTANCE  199.549 

VL  27.936  GAL  -10.19  A7L  09.46  HCA  09.99  SMA  131.21  ECC  -21775  INC  .6422  VI  30.0  79 

VP  37.071  GAP  -7.73  A7P  90.00  TAL  224.16  TAP  314.15  RCA  102-64  APO  159.79  V2  34. 91  7 

7AL  154.13  7AP  32.36  ET$  326.90  7AE  147.00  ETE  28.79  7AC  124.69  ETC  147.69  ClP  -25.65 


RAL  1.74 
INJ  LAT 
-24.73 
20.34 
-25.98 
21.55 
-29 . 34 
24.79 


RAO  6568.4  VEl  12.519  PTH  2.27  VHP  6.279 
INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME 


57.09 

212.50 

37.84 

193.10 

19.59 

176.29 


233.97 
231 .71 
233.60 
231 .22 
232.45 
229.7 4 


104.26 

69.87 

105.34 

60.77 

108.38 

65.68 


MID-COURSE  EXECUTION  ACCURACY 


1 21  26 
14  51  45 

2 39  57 

16  7 JJ 

3 40  10 

17  0 19 


.3814 

BAU 

.2172 

SGT 

555.3  SGR 

512.9 

SG3  165.0 

ST 

.2561 

FAU 

.06021 

RRT 

.3508  RRF 

-.5904 

RTF  -.5230 

CRT 

1 .4741 

BSP 

1635 

SG6 

755.?  R23 

-.1279  R13  -.6658 

L5A 

.4594 

FSP 

-445 

SGI 

624.8  SG2 

425.5 

THA  30 . 74 

Eli 

OPA  32.43  RAP 
PO  CST  TIM  INJ 

1863.5 
4291  .0 

1595.9 

4033.9 

1370.6 
3831  .9 

ORBIT  OETERMINA 
169-1  SR 
.6939  CRS 
410.2  MSA 
330.7  EL2 


31 .40  ECC  1 .5020 
2 LAT  INJ  2 LONG 


22.53 
17.42 
23.62 
18.47 
26.55 
21  .30 


49.91 
205.04 
29.83 
185.66 
11  .51 
168.89 


TION  ACCURACY 
314.5  SS  256.4 
-.7688  CST  -.9741 
155.4  SSA  28,6 
113.1  AtF  66.80 


LAUNCH  OATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  108.57  LAP  .36  LOP  250.39 

RC  61 .901  GL  1 .67  GP  21 .85 

PLANETOCENTRIC  CONIC 
C3  34.610  VHL  5.883  CLA  2.4Q 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  74.00 
01  STANCE  206.253 

VL  28.032  GAL  -10.12  A7L  09.64  HCA  93.17  SMA  131.91 

VP  37.931  CAP  -6.95  A7P  90.02  TAL  225.32  TAP  318.49 

7AL  155.00  7AP  35.09  ETS  329.30  7AE  147,5.4  ETE  32.41 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


0 46  52 

13  20  20 

2 9 20 

14  40  42 

3 20  0 

15  46  23 


2424.13 

4919.50 

2158.16 

4660.70 

1936.53 

4455.09 


RAL  1.33 
INJ  LAT 
-24.04 
21  .00 
-25.27 
22.20 
-20.59 
25.43 


RAD  6560.4 
INJ  LONG 

55.21 
214,33 

35.26 

194,83 

17.22 
177.79 


VEL  12.409  PTH  2.26  VHP  5.923 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  MAY  11  1969 


ECC  .21333  INC  .3559  Ml  30.079 
RCA  103.77  APO  160.05  V2  34.906 
7AC  123.59  ETC  147.21  CLP  -29.21 

OPA  33.57  RAP  30.33  ECC  1.5696 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


232.75 

231,21 

232.36 

230.74 

231.15 

229.31 


TOE  -.1423  TRA  -. 2 

ROE  -.2929  RRA  .1 

FOE  -.5403  FRA  -."i 

BOE  .3257  BRA  .* 

LAUNCH  OATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  - .00  LOL  157.23 

RP  100.60  LAP  .17  LOP  253.57 

RC  64.032  GL  .80  GP  23.36 

PLANETOCENTRIC  CONIC 
C3  33.950  VHL  5.027  OLA  1.33 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 53  41  2306.07 

90.00  33  11  21  4947.97 

100.00  2 15  30  2121.70 

100.00  14  32  5 4607.56 

110.00  3 25  18  1903.67 

110.00  15  30  55  4470.36 

differential  corrections 
TOE  -.1377  TRA  -.3043  TC3  .3659 

ROE  -.2608  RRA  .3243  RC3  .3457 

FOE  -.6427  FRA  -.0164  FC3-1 .0401 

BOE  .3020  BRA  .4447  0C3  .5033 


TC3 

.3786  BAU  .2231 

SGT 

549.0 

SGR 

RC3 

.2907  FAU  .06621 

RRT 

.3678 

RRF 

FC3' 

-J  .6562  BSP  3 709 

SGB 

111  .9 

R23 

BC3 

.4822  FSP  -510 

SGI 

630.4 

SG2 

105.43 
70.55 
106.52 
69.45 
109.59 
66.35 

UTICN  ACCURA 
542.6  SG3 


433.9  THA 


1 27  17 

14  42  28 

2 45  10 

15  58  22 

3 52  25 

17  0 38 


1824.1 

4319.5 

1558.2 
4060.7 

1336.5 
3055.  J 


-21 .69 
18.16 
-22.77 
19.21 
-25  .65 
22.02 


47.32 
206.81 
27.36 
187.31 
9.28 
1 70 . 30 


ORBIT  DETERMINATION  ACCURACY 


VL  28.1 13 
VP  37.981 
7Al  155.73 

RAL  1 .04 
INJ  LAT 
-23.33 
21.63 
-24.54 
22.03 
-27.02 
26.06 


FLIGHT  TIME  76.00 

DISTANCE  212.927 
GAL  -10.05  A7L  89.03  HCA 
GAP  -6.22  A7P  90.02  TAL  2 
ZAP  39.64  ETS  331-53  7AE  1 


RAO  6560,3 
INJ  LONG 
52.65 
216.18 
32.80 
196.57 
14.98 
179.31 


VEL  12.463  PTH 
INJ  RT  ASC 
231 .74 
230.90 
231  .33 
230.44 
230.06 
229.05 


106.52 
71 .27 
107.62 
70.17 
110.72 
67.05 


105.0 

ST 

164.1 

SR 

299.3 

SS 

292.2 

.5010 

CRT 

.6496 

CRS 

-.7626 

CST 

-.9682 

.6903 

LSA 

418.2 

MSA 

161  .7 

SSA 

20.7 

44  .09 

ELI 

320.9 

EL2 

116,4 

AUF 

67.23 

ARRIVAL 

CATE 

MAY 

33  1969 

i SMA 

132.52 

ECC 

.20954 

INC 

.1603 

Vl 

30.079 

\ TAP 

322.67 

RCA 

104.75 

APO 

160.28 

M2 

34 .894 

\ ETE 

J6.i?  7AC 

122.77 

ETC 

146.85 

CLP 

-32.90 

5 VHP 

5.600 

<- 

CL 

O 

34.71 

RAP 

20.90 

ECC 

3 .5509 

* INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 

33  27 

1706,1 

- 

20.84 

44  ,06 

MIO-COURSE  EXECUTION  ACCURACY 


14  33  49 

2 51  0 

15  50  12 

3 57 

16  53 


2 

33 


BAU 

.2205 

SGT 

538.3  SGR  577,0  SG3  206.0 

ST 

FAU 

.07249 

RRT 

.3605  RRF  -.6946  RTF  -.4618 

CRT 

BSP 

1750 

SGB 

709.7  R23  -.1415  R13  -.7160 

LSA 

FSP 

-576 

SGI 

652.0  SG2  444.4  THA  50.57 

Eli 

10.08  208.59 

-21.90  24.99 

19.92  180.99 

-24.74  7 . J 5 

22.72  17J.7A 

ORBIT  DETERMINATION  ACCURACY 

163.0  SR  281  .4  SS  328.7 
.5966  CRS  -.7492  CST  -.9607 

430.2  MSA  166.9  SSA  28.6 

301 .3  El2  122.1  AUF  66.94 


4340.0 
1521  .7 

4087.6 

1303.7 
3878.4 


1940 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


AUNCH  CATE  FEB  26  1969 

Flight  time 

78.00 

ARRIVAL 

. CATE 

MAV 

15  1969 

heliocentric  CONK 

DISTANCE  219. 

568 

RL  140.13 

LAL  -.00 

LOL  157.23 

VL  20.102 

GAL  -9.! 

90  A7l  90.02 

HCA  99.52 

SMA  133 

.03 

ECC  .20627 

INC 

.0156 

VI 

30.079 

RP  100.64 

LAP  -.02 

LOP  256.74 

VP  36.022 

GAP  -5. 

52  A7P  90.00 

TAL  227.19 

TAP  326 

.71 

RCA  105.59 

APO 

160.47 

V2 

34.003 

RC  66.131 

GL  -.10 

GP  24.90 

7al  156.32 

7AP  43.59  ETS  333.67 

7AE  147.24 

ETE  41 

.17 

7AC  120.72 

ETC 

146.65 

CLP 

-36.97 

PLANETOCENTRIC  CONIC 

C3  33.380 

VHL  5 . 770 

OLA  .27 

RAL  .07 

RAD  6560 

.3  VEL  12.440 

PTH  2.25 

VHP  5. 

313 

OPA  35.86 

RAP 

27.32 

ECC 

1 .5495 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

I 0 50 

2349.06 

-22.59 

50.18 

230.91 

107.55 

1 39 

59 

1749.1 

- 

19.90 

42.49 

90.00 

13  2 50 

4976.44 

22.24 

210,04 

230.74 

72.01 

14  25 

47 

4376.4 

19.58 

210.38 

100.00 

2 22  10 

2006.27 

-23.79 

30.43 

230.49 

108.65 

2 57 

4 

1406.3 

- 

21  .02 

22.73 

100.00 

14  24  3 

4714.45 

23.44 

198.34 

230.31 

70.90 

15  42 

38 

4114.5 

20.62 

190.68 

110.00 

3 30  50 

1071 .76 

-27.03 

12.03 

229.17 

111.77 

4 2 

1 

12 71 .8 

- 

23.83 

5.12 

1J0.00 

15  32  1 

4501 .73 

26.67 

100.85 

228.96 

67.70 

16  47 

3 

3901 .7 

23.42 

173.19 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1360 

TRA  -.3170 

TC3  .3437 

BAU  .2345 

SGT 

524.2  SGR  i 

619.4  5G3  228.0 

ST  165.0 

SR 

260.4 

SS 

366.0 

ROE  -.2413 

RRA  .3427 

RC3  .3974 

FAU  .07901 

RRT 

.3322  RRF  - 

.7412  RTF  - 

.4037 

CRT  .5309 

CRS 

-.7255 

CST 

-.9519 

FDE  -.7550 

FRA  -.9014 

FC3-2.O400 

BSP  1820 

SG0 

811.4  R23  - 

.1324  R13  - 

.7482 

LSA  446.9 

MSA 

170.5 

SSA 

20.5 

BOE  .2769 

BRA  .4660 

0C3  .5254 

FSP  -647 

SGI 

670.0  SG2 

456.5  THA  50.39 

ELI  279.4 

El2 

130.3 

ALF 

65.03 

LAUNCH  DATE  FEB  26  19 69 


FLIGHT  TIME  80.00 


ARRIVAL  0 ATE  HA V 17  1969 


HELIOCENTRIC  CONIC 

RL  140.13  LAL  -.00  LOL  157. 23  VL  28.218  GAL 

RP  108.67  LAP  -.21  LOP  259.92  VP  30.054  GAP 

RC  60.274  GL  -1.04  GP  26.60  7AL  156.77  7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  226.175 

-9.91  A7L  90.21  HCA  102.89  SMA  133.45  ECC  .20344  INC  .2134  VI  30.079 

-4.05  A7P  09.95  TAL  227.90  TAP  330.60  RCA  106.30  APO  160.60  V2  34.073 

47.75  ETS  335.79  2AE  147,29  ETE  46.30  7AC  110.95  ETC  146.63  ClP  -41.19 


C3  32,883 

VHL  5.734 

OLA  -.70 

RAL  .01 

RAO  6568.3 

VEL  12.420 

PTH  2.24 

VHP  5.060 

CPA  36.99 

RAP  25.34 

ECC  1.5412 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 0 21 

2312.82 

-21 .03 

47.00 

230.27 

108.50 

1 46  54 

1732.0 

-19.10 

40.19 

90.00 

12  54  52 

5004.99 

22.83 

219.93 

230.75 

72.78 

14  10  17 

4405.0 

20.26 

212.20 

100.00 

2 29  20 

2051 .60 

-23.02 

20.15 

229.82 

109.62 

3 3 31 

1451  .6 

-20 . 3 3 

20.54 

100.00 

14  16  34 

4741 .44 

24.03 

200.13 

230.33 

7J.67 

15  35  36 

4141  .4 

21.30 

192.39 

11 0.00 

3 36  45 

1040.57 

-26.22 

10.76 

228. 45 

112.75 

4 7 25 

1240.6 

-22.91 

3.17 

110.00 

15  25  39 

4525.24 

27.27 

182.42 

229.03 

68.54 

16  41  4 

3925.2 

24.10 

174  .60 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1374 

TRA  -.3345 

TC3  .3 121 

BAU 

.2423 

SGT 

508.6 

SGR 

667.9 

SG3  251 .0 

ST 

170.3 

SR 

236.4 

SS 

407.0 

ROE 

-.2096 

R.7A 

.3622 

RC3  .4542 

FAU 

.08571 

RRT 

.2774 

RRT 

-.7833 

RTF  -.3226 

CRT 

.4477 

CRS 

-.6857 

CST 

-.9428 

FOE 

-.0803 

FRA  -.9049 

FC3-2.2565 

BSP 

1924 

SGB 

839.5 

R23 

-.1054 

R13  -.7839 

LSA 

469.1 

MSA 

172.3 

SSA 

20.2 

BOE 

.2506 

BRA 

.4930 

BC3  .5511 

FSP 

-725 

SCI 

696.6 

SG2 

468.5 

THA  67,42 

ELI 

254.8 

El2 

141  .3 

alf 

63.35 

JNCH 

CATE 

FEB  26  1969 

FLIGHT 

TIME 

82.00 

ARRI VAl 

CATE 

MAV 

19  1969 

HELIOCENTRIC  conic 


CISTANCE  232.749 


RL  140.13 

LAL 

-.00 

lOl 

157.23 

VL  28.283 

CAL  -9.85 

A7L  90. 4J 

HCA 

105.86 

SMA 

133.80 

ECC  .20098 

INC 

.4113 

VI 

30.079 

RP  108.70 

LAP 

-.40 

LOP 

263.09 

VP  38.070 

GAP  -4.22 

A7P  09.09 

TAL 

228.47 

tap 

334.33 

RCA  106.91 

APO 

160.69 

v2 

34 .062 

RC  70.456 

GL 

-2.01 

GP 

28.4  7 

7Ai  157.07 

7AP  52.08 

ETS  337.95 

7AE 

147.22 

ETE 

52.14 

7AC  316,90 

ETC 

146.00 

ClP 

-45.64 

PLANETOCENTRIC  CONIC 

C3  32.429 

VHL 

5.695 

Cla 

-1  .82 

RAL  .07 

RAO  6568.3 

VEL  12.402 

PTH 

2.24 

VHP 

4.041 

CPA  30.00 

RAP 

23.06 

CCC 

1 .5337 

LNCH  A7MTH 

LNCH  TIME 

L- 

I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

16  17 

2277.07 

-21 .03 

45.40 

229 . 70 

109.41 

1 

54  14 

1677.3 

■10.20 

37.95 

90.00 

12 

47  23 

5033.73 

23.40 

221 .04 

230.91 

73.58 

14 

11  17 

4433.7 

20.92 

214 .04 

100.00 

2 

36  4 7 

2017.41 

-22.22 

25.92 

229.32 

110.53 

3 

10  25 

14J7.4 

19.2  3 

18 .40 

100.00 

14 

9 34 

4768.63 

24.60 

201 .94 

230.51 

72.46 

15 

29  3 

4160 .6 

21  .97 

194 .14 

110.00 

3 

43  5 

1009.85 

-25.40 

0.76 

227.91 

113.68 

4 

13  15 

1209.9 

21  .98 

1 .27 

110.00 

15 

19  45 

4540.95 

27.05 

104.02 

229.26 

69.32 

16 

35  34 

39*9.0 

24.78 

1 76 . 3 9 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.1440 

TRA  -.3595 

TC3 

.2677 

BAU 

.2515 

SGT 

495.1 

SGR  7 22.1 

SG3  273.4 

ST 

181  .9 

SR 

210.7 

SS 

446 . 7 

ROE  -.1746 

RRA 

.3010 

RC3 

.5146 

FAU  .09214 

RRT 

.1033 

RRT  -.8192 

RTF  -.2047 

CRT 

.3461 

CRS 

-.6 228 

CST 

-.9362 

FOE-1 .0093 

FRA-i .0582 

FC3-2.4598 

BSP 

2030 

SGB 

075.5 

R23  -.0 647 

R13  -.8185 

LSA 

496.6 

MSA 

1 72.3 

SSA 

27.9 

BOE  .2268 

BRA 

.5230 

BC3 

.5800 

FSP 

-799 

SGI 

732.2 

SG2  400.0 

THA  77.31 

EH 

230.6 

El2 

J56.0 

alf 

56.54 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  04.00 


ARRIVAL  CATE  MA y 2)  J969 


HELIOCENTRIC  conic 


distance  239.200 


RL  140.13 

LAL 

-.00 

LOL  157.23 

VL  28.319 

gal  -9.78 

A7L  90.62 

HCA  109.03 

SMA 

134.07 

ECC  .19884 

INC 

.61  52 

VI 

30.079 

RP  108.73 

LAP 

-.58 

LOP  266.26 

VP  38.095 

GAP  -3.61 

A7P  09.00 

TAL  228.09 

TAP 

337.92 

RCA  107.4J 

APO 

160.72 

V2 

34 .053 

RC  72.67 2 

CL 

-3.04 

GP  30 . 32 

7Al  157.22 

7AP  56.56 

ETS  340.21 

7AE  146.95 

ETE 

50.38 

7AC  J14.03 

ETC 

147.10 

ClP 

1 -50.33 

PLANETOCENTRIC  CONIC 

C3  32.010 

VHL 

5.650 

OLA  -2.86 

RAL  1 .04 

RAO  6568.3 

VEL  12.385 

PTH  2.24 

VHP 

4.657 

DPA  39.11 

RAP 

20.40 

ECC 

3 .5269 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

24  42 

2241  .49 

-20.21 

43.19 

229.46 

110.26 

2 

2 4 

1641  .5 

-17.27 

35.75 

90.00 

12 

40  10 

5062.08 

23.94 

223,80 

231 .22 

74.41 

14 

4 41 

4462.9 

21  .50 

215.93 

100.00 

2 

44  43 

1983.40 

-21.39 

23,73 

228.98 

111.39 

3 

17  46 

1303.4 

-18.30 

16.31 

100.00 

14 

2 59 

4796.21 

25.16 

203.81 

230.83 

73.30 

15 

22  55 

4196.2 

22.63 

195.92 

110.00 

3 

49  54 

1779.34 

-24.55 

6.79 

227.52 

11 4.57 

4 

19  33 

1179. 3 

-21  .03 

359.42 

110.00 

15 

14  17 

4573.03 

28.41 

105.66 

229.63 

70.15 

16 

30  30 

3973.0 

25.45 

177.74 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.1569 

TRA  -.3896 

TC3 

,2125 

BAU 

.2641 

SGT 

489.0 

SGR  702.6  SG3 

295.5 

ST 

198.4 

SR 

183.9 

SS 

400.2 

ROE 

-.1349 

RRA 

.3996 

RC3 

.5793 

FAU  .09032 

RRT 

.0505 

RRF  -.0500  RTF 

-.0533 

CRT 

.204  3 

CRS 

-.5167 

CST 

-.9319 

FOE- 

1 .1463 

FRA-I .1232 

FC3-2.6504 

BSP 

2190 

SGB 

922.8 

R23  -.0169  R13 

-.8499 

LSA 

530.0 

MSA 

170.4 

SSA 

27.6 

BOE 

.2070 

BRA 

.5581 

8C3 

.6170 

FSP 

-877 

SGI 

703.3 

SG2  407.9  THA 

87.05 

ELI 

211.0 

El2 

169.2 

AlF 

34  .04 

1941 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  26  1969 


flight  time  06.00 


ARRIVAL  CATE  HA V 23  1969 


HELIOCENTRIC  CONIC 

RL  US.  13  LAL  -.00  LOL  157.23  VL  2S . 344 

RP  108.76  LAP  - .77  LOP  269.42  VP  3S.106 

RC  74.919  Gl  -4.11  GP  32.20  7Al  157.22 

planetocentric  CONIC 

C3  31.640  VHL  5.625  OLA  -3.91  RAl  J .32 

LNCH  A7MTH  LNCH  TINE  L*I  TIME  INJ  LAT 
90.00  1 33  41  2205.74  -19.35 

90.00  12  33  33  5092.67  24.47 

100.00  2 53  11  1949.25  -20.53 

100.00  13  56  43  4024.40  25.69 

110.00  3 57  14  1740.75  -23.67 

110.00  15  9 10  4597.66  20.97 


DISTANCE  245.792 

GAL  -9.71  A?L  90. S3  HCA  112.20  SHA  134.26  ECC  .19695  INC  .0272  VI  30.079 

GAP  -3.04  A 7P  69.69  *L  229.17  TAP  341.37  RCA  107.02  APO  160.71  V2  34.544 

7AP  61.15  ETS  342.60  7AE  146.42  ETE  64.90  ZAC  112.54  ETC  147.75  ClP  -55.23 

RAO  0560.3  VEL  12.370  PTH  2.23  VHP  4.500  OPA  40.06  RAP  17.62  ECC  1 .5207 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME'  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  LONG 
40.92 
225,03 
21.57 
205.73 
4.05 
107.36 


229.29 
231.67 
220.79 
231.31 

227.29 
230.15 


111.06  2 10  26 

75.30  13  50  26 

112.22  3 25  41 

74.17  15  17  0 


115.41 
7J  .01 


4 26  23 
16  25  40 


1605.7 

4492.7 
1349.2 
4224.4 
1140.0 

3997.7 


-16.32 

22.22 

-17.33 

23.27 

-20.05 

26.11 


IS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORB  I 

TC3 

.1428  6AU 

.2796 

SGT 

498.6 

SGR 

846.1  $G3  315.1 

ST 

RC3 

.6453  FAU 

.10363 

RRT 

-.1220 

RRF 

-.8749  RTF  .1337 

CRT 

FC3- 

■2.8354  0SP 

2388 

see 

962.1 

R23 

.0280  R13  -.8746 

LSA 

6C3 

.6609  FSP 

-944 

SGJ 

849.4 

SG2 

492.9  THA  96.21 

ELI 

33.56 
217.08 
14.23 
197.77 
357.58 
179.35 
iRACV 
- 520.1 


.94 


LAUNCH  OATE  FES  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00 
RP  100.70  LAP  -.95 
RC  77.194  GL  -5.25 

planetocentric  conic 


flight  time  00.00 

DISTANCE  252.261 


ARRIVAL  OATE  MAY  25  1969 


3 2 17 


5 9 


90.00 
90.00 
100,00 
100,00 
110,00 
110,00 

differential  corrections 

TOE  -.2044  TRA  -.4694  TC3  .0616 
ROE  -.0450  RRA  .4294  RC3  .7130 
FOE-1.4143  FRA-1.1970  FC3-2.9905 
♦ SOE  .2093  SRA  .6361  0C3  .7157 


LOL  157.23 

VL  26.362 

GAL  -9.63 

A2L  91.05 

HCA  115.36 

SMA 

134.40 

ECC  .19520 

INC 

1 .0485 

V] 

30  . 0 7 9 

LOP  272.59 

VP  38.112 

GAP  -2.49 

A7P  89.55 

TAL  229.32 

TAP 

344.68 

RCA  108.15 

APO 

160.65 

V2 

34 .035 

GP  34.10 

7Al  157.07 

7AP  65.80 

ETS  345.15 

7AE  145.58 

ETE 

71  .78 

ZAC  110.13 

ETC 

148.52 

CLP 

-60.33 

OLA  -4.98 

RAL  1 . 70 

RAD  6560.2 

VEL  12.356 

PTH  2.23 

VHP 

4.394 

OPA  40.93 

RAP 

14.55 

ECC 

1 .5150 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2169.44 

-16.45 

30.64 

229.27 

111.87 

2 

19  27 

1569,4 

-15.32 

31  .37 

5123.43 

24.99 

227.93 

232.27 

76.23 

13 

52  25 

4523.4 

22.85 

219.92 

1914.61 

-19.62 

19.39 

228.76 

113.01 

3 

34  12 

1314,6 

16.34 

12.14 

4853.50 

26.22 

207.73 

231 .93 

75.10 

15 

11  37 

4253.5 

23.92 

199.69 

1717.79 

-22.75 

2.92 

227.22 

116.23 

4 

33  47 

1117.8 

-39.04 

355.74 

4623.08 

29.52 

109,13 

230.82 

71.93 

16  21  24 

4023.1 

26.77 

181 .03 

SAU  .2994, 
FAU  .10010 
0SP  2650 
FSP  -1010 


SGT  530.5  SGR 
RRT  -.3064  RRF 
SG0  1055.9  R23 
SCI  933.1  SG2 


912.9  SG3  332.5 
-.0954  RTF  .3265 
.0640  R13  -.0940 
494.0  THA  104.13 


OR0IT  DETERMINATION. ACCURACY 
ST  254.5  SR  142.3  SS  560.7 

CRT  -.2614  CRS  -.0720  CST  -.9340 

LSA  617.5  MSA  162.6  SSA  26.7 

ELI  250.3  EL2  135.3  ALF  168.49 


LAUNCH  DATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  100.81  LAP  -1.13  LOP  275.76 

RC  79.493  GL  -6.46  GP  35.99 

planetocentric  conic 

C3  30.977  VHL  5.566  DLA  -6.00 


flight  time  90.00 


ARRIVAL  OATE  HAY  27  1969 


VL  28.372  CAL 
VP  30.112  GAP 
7AL  156.77  7AP 


01  STANCE  258.696 

-9,55  A7L  91.28  HCA  110.53  SNA  134.47  ECC  .19379  INC  1.2010  V]  30.079 
-1.96  A7P  89.39  TAL  229.34  TAP  347.06  RCA  108.41  APO  160.53  V2  34,027 
70.46  ETS  347.00  7AE  144,40  ETE  70.50  7AC  107.66  ETC  U9.46  CLP  -65.59 


RAL  2.20  RAO  6568. 


QPA  4J.70  RAP  11.32  ECC  1.5098 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

53  3? 

2132.20 

-17.49 

36.33 

90,00 

12 

20  39 

5155.55 

25.49 

230.15 

1 00.00 

3 

12  6 

1079.11 

-18.66 

17,19 

100.00 

13 

44  53 

4003.88 

26.73 

209.84 

110.00 

4 

13  45 

1606.13 

-21.79 

.97 

110.00 

14 

59  44 

4649.62 

30.07 

191.01 

DIFFERENTIAL  CORRECTIONS 

MID-i 

TOE  -.2415 

TRA 

-.5173 

TC3  -.0333 

BAU  .3226 

SGT 

ROE  .0041 

RRA 

.4380 

RC3  .7783 

FAU  .11110 

RRT 

FDE-1 .5352 

FRA- 

'1.1901 

FC3-3.1051 

BSP  2939 

SG0 

BOE  .2415 

6RA 

.6770 

0C3  .7790 

FSP  -1056 

SGI 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

J 12-63 

2 29  11 

1532.2 

-14.27 

29.13 

77,23 

13  46  35 

4555.6 

23.40 

222.06 

113.78 

3 43  26 

1279.1 

-15.29 

10.02 

76.10 

15  6 17 

4283.9 

24.56 

201 .72 

117.02 

4 41  51 

1086.1 

-17,99 

353.09 

7 2.92 

16  17  14 

4049.6 

27.44 

102.00 

LAUNCH  OATE  FEB  26  1969 
HELIOCENTRIC  CONIC 

RL  140.13  LAL  -.00  LOL  157.23  VL  25.374  GAL 

RP  100.63  LAP  -1.30  LOP  270.92  VP  35.107  GAP 

RC  61.513  GL  -7.75  GP  37.04  7AL  156.30  7AP 

PLANETOCENTRIC  CONIC 

C3  30.691  VHL  5.540  OLA  -7.23  RAL  2.62 

LNCH  A7Mth  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 4 54  2093.56  -16.46 

90.00  \Z  14  10  5189.53  25.90 

100.00  3 22  47  1042.32  -17,64 

100.00  13  39  6 4916.00  27\24 

110.00  4 23  6 1653.42  -20.76 

110.00  U 55  16  4677.66  30.61 

differential  corrections 
TOE  -.2082  TRA  -.5657  TC3  -.1395  BAU  .3494 

ROE  .0560  RRA  .4411  RC3  .0400  FAU  .11261 

FOE-1. 6441  FRA-1.1735  FC3-3.1766  0SP  3275 

0OC  .2936  BRA  .7197  BC3  .6515'  FSP  -1067 


229.40 
233.03 
228.67 
232.70 
227,29 
231 .65 

COURSE  EXECUTION  ACCURACY 
591.6  SGR  977.8  SG3  345.4 

-.4771  RRF  -.91 16  RTF  .5011 

1142.9  R23  .0919  R13  -.9101 

3031 .0  SG2  493.1  THA  111  .16 

flight  time  92. oo 

DISTANCE  265.098 

-9.46  A7L  91.53  HCA  121.69  SMA  134.50 
-1,46  A7P  89.20  TAL  229.23  TAP  350.92 
75.07  ETS  350.81  7 At  M2. 90  ETE  85.20 


OR0I T DETERMINATION  ACCURACY 


RAD  6566.2  VEL  12.331  PTH  2.22  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 


33.96 

232.52 

14.94 

212.10 

358.98 

193.01 


229.69 

233.95 

229.14 

233.64 
227.51 

232.65 


113.37 

78.32 

114.53 

77.18 

117.79 

73.99 


4.266 
TIME 

2 39  47 
13  40  48 

3 53  29 

15  1 2 

4 50  40 

16  13  14 


MID-COURSE  EXECUTION  ACCURACY 
SGT  681.4  SGR  1039.7  SG3  353.9 
RRT  -.6123  RRF  -.9244  RTF  .6365 
SG0  1243.1  R23  .1129  R13  -.9218 

SGI  1142.3  SG2  490.4  THA  117.3 0 


ST  296.0 

SR 

138.6 

ss 

606.3 

CRT  -.5594 

CRS 

,2663 

CST 

-.9402 

LSA  670.0 

MSA 

157.4 

SSA 

26.1 

ELI  307.6 

El2 

110.5 

ALF 

163.08 

ARRIVAL 

DATE 

MAY 

29  1969 

ECC  .19245 

INC 

1.5294 

VI 

30.079 

RCA  108.61 

APO 

160.38 

V2 

34.820 

7AC  105.17 

ETC 

150.55 

CLP 

-70.96 

OPA  42.37 

RAP 

8.00 

ECC 

1 .5051 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

1493.6 

- 

15.16 

26.04 

4569.5 

24 .11 

224.35 

1242.3 

- 

14.18 

7,06 

4316.0 

25.20 

201.89 

1053.4 

-16.88 

352.01 

4077.7 

28.11 

104.70 

ORBIT  DETERMINATION  ACCURACY 

ST  347.2  SR 

152.2 

SS 

642.4 

CRT  -.7934 

CRS 

.5731 

CST 

-.9465 

LSA  729.8 

MSA 

151  .0 

SSA 

25.5 

ELI  368.9 

EL2 

87.2 

ALF 

159.63 

1942 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  FES  26  1969 


FLIGHT  TIME  94.00 


ARRIVAL  DATE  MAV  31  1969 


HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  100.05  LAP  -1.47  LOP  202.00 

RC  04.153  OL  -9.14  GP  39.65 

PLANETOCENTRIC  CONIC 
C3  30.440  VHL  5.517  OLA  -0.43  RAL 


DISTANCE  271.466 

VL  20.371  GAL  -9.37  A7l  91.79  HCA  124.05  SHA  134.47  ECC  .19123  INC  1 .7944  VI  30.079 

VP  30.090  GAP  '.99  A7P  80.97  TAL  229.01  TAP  353.85  RCA  108.75  APO  16 0.18  V2  34.813 

7AL  155.67  ZAP  79.56  ETS  353.91  7AE  141.10  ETE  91.50  7AC  102.72  ETC  151.75  CLP  '76.39 


3.55  RAO  6560.2  VEL  12.321  PTH  2.22  VHP  4.253  OPA  42.97  RAP  4.66  ECC  J . 5010 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 17  11 

2053.01 

-15.35 

31.50 

230.14 

114.09 

2 51  24 

1453.0 

-11.97 

24.46 

90.00 

12  7 50 

5225.96 

26.46 

235.08 

235.04 

79.52 

13  34  56 

4626.0 

24.74 

226.03 

100.00 

3 34  27 

1803.70 

-16.53 

12.61 

229.57 

115.27 

4 4 30 

1203.0 

-12.99 

5.61 

100.00 

13  33  16 

4950.43 

27.73 

214.54 

234.76 

70.38 

14  55  47 

4350.4 

25.85 

206.24 

110.00 

4 33  22 

1619.28 

-19.67 

356.94 

227.90 

118.54 

5 0 21 

1019.3 

-15.70 

350.06 

110.00 

14  50  50 

4707.69 

31.16 

195.18 

233.04 

75.17 

16  9 10 

4107.7 

28.81 

106.77 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.3449 

TRA  -.6213 

TC3  -.2545 

BAU 

.3795 

SGT 

795.3  SGR 

1090.0  SG3 

350.1 

ST 

400.2 

SR 

102.2 

SS 

677.0 

ROE 

.1100 

RRA 

.4369 

RC3 

.8972 

FAU 

.11260 

RRT 

-.7096  RRF 

-.9350  RTF 

.7321 

CRT 

-.9204 

CRS 

.7733 

CST 

-.9530 

FOE- 1 .7402 

FRA-1 .1264 

FC3-3.2O40 

BSP 

3670 

SGB 

1355.0  R23 

.1204  R13 

-.93J2 

LSA 

790.3 

MSA 

146.1 

SSA 

24.7 

BDE 

.3622 

BRA 

.7607 

BC3 

.9326 

FSP 

-1112 

SGI 

1265.6  SG2 

406.2  THA 

122.59 

ELI 

442.2 

EL2 

65.0 

alf 

157.14 

LAUNCH  DATE  FE8  26  1969 


FLIGHT  TIME  96.00 


ARRIVAL  DATE  JUN  2 1969 


HELIOCENTRIC  CONIC 


DISTANCE  277.001 


RL  140.13 

LAL 

-.00 

LOL  157.23 

VL  28.361 

GAL  -9.27 

AZL  92.00 

HCA  128.00 

SMA 

134 

.39 

ECC  .19012 

INC 

2.0004 

VI 

30.079 

RP  100.07 

LAP 

-1  .64 

LOP  285.25 

VP  30.005 

GAP  -.53 

A7P  00.72 

TAL  220.60 

TAP 

356.60 

RCA  100.04 

APO 

159.94 

V2 

34.007 

RC  06 . 500 

GL 

-10.65 

GP  41.40 

ZAL  154.05 

ZAP  83,00 

ETS  357.19 

ZAE  139.03 

ETE 

97.36 

ZAC  100.35 

ETC 

153.02 

CLP 

-81 .82 

PLANETOCENTRIC  CONIC 

C3  30.233 

VHL 

5.490 

OLA  -9.71 

RAL  4.40 

RAO  6560.2 

VEL  12.313 

PTH  2.22 

VHP 

4. 

272 

OPA  43.51 

RAP 

1 .36 

ECC 

1 .4976 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

30  4 5 

2009,93 

-14.13 

20.92 

230.70 

114.79 

3 

4 

15 

1409.9 

-10.67 

21  .95 

90.00 

12 

1 7 

5265.62 

26.92 

237.09 

236.33 

00.66 

13  20 

52 

4665.6 

25.30 

229.56 

100.00 

3 

47  19 

1762.92 

-15.33 

10.10 

230.19 

115.90 

4 

16 

42 

1162.9 

11.71 

3.25 

100.00 

13 

27  14 

4987.06 

20.22 

217.21 

236.00 

79.70 

14 

50 

22 

4387.9 

26.51 

200.03 

110.00 

4 *44  41 

1503.25 

-10.40 

354.02 

226.47 

119.20 

5 

11 

5 

983.2 

•14.44 

340.04 

110.00 

14 

46  21 

4740.30 

31.70 

197.57 

235.23 

76.40 

16 

5 

21 

4140.3 

29.52 

189.04 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.4132 

TRA 

-.6742 

TC3  -.3772 

BAU  .4114 

SGT  930.3  SGR  1147.0  SG3  356.5 

ST  400.9 

SR 

222.0 

SS 

709.7 

ROE  .1659 

RRA 

.4203 

RC3  .9454 

FAU  .11094 

RRT  - 

.7763  RRF 

.9432  RTF  , 

.7967 

CRT  -.9726 

CRS 

.0795 

CST 

-.9591 

FOE-1 .8144 

FRA- 

■1  .0549 

FC3-3.1 767 

BSP  4076 

SGB  1476.9  R23 

.1416  R13  - 

.9301 

LSA  074.0 

MSA 

140.7 

SSA 

23.7 

BOE  .4452 

BRA 

.7907 

BC3  1.0170 

FSP  -1J10 

SGI  1396.1  SG2  401.0  THA  127.40 

ELI  527.6 

El2 

47.0 

alf 

155.61 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  90.00 


ARRIVAL  DATE  JUN  4 1969 


heliocentric  conic 


RL 

140 

.13 

LAL 

'.00 

LOL 

157, 

.23 

VL 

28.346 

GAL 

RP 

108 

.09 

LAP 

-1  .80 

LOP 

288 

.41 

VP 

30.069 

GAP 

RC 

88.877 

GL 

-12.30 

GP 

43 

.12 

ZAL 

153.85 

ZAP 

PLANETOCENTRIC  CONIC 


C3  30.083 

VHL  5.405 

OLA  -11.08 

RAL  5.39 

RAO  6560.2 

VEL  12.307 

PTH  2.22 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

2 45  50 

1963.60 

-12.79 

26.10 

231 .62 

115.40 

90.00 

11  53  55 

5309.46 

27.35 

241.03 

237.05 

82.37 

100.00 

4 1 37 

1719.11 

-14.00 

7.60 

231.02 

116.68 

100.00 

13  20  49 

5029.18 

28.69 

220.19 

237.63 

81  .21 

110.00 

4 57  16 

1544.83 

-17,19 

352.59 

229.23 

120.01 

110.00 

14  41  40 

4776.22 

32.24 

200.23 

236,87 

77.97 

DISTANCE  284.106 

'9.17  A7L  92.39  HCA  131.16  SMA  134.28 

'.09  A7P  00.43  TAL  228.25  TAP  359.41 

87.96  ETS  .63  7AE  136.75  ETE  102.72 


VHP  4 . 324 
INJ  TIME 

3 10  34 
13  22  25 

4 30  16 


ECC  .18909  INC  2.3920  VI  30.079 
RCA  100.89  APO  159.67  V2  34.002 
7AC  90.00  ETC  154.31  CtP  -07.20 

DPA  44.03  RAP  358.16  ECC  1.4951 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 
TOE  -.4935  TRA  -.7247  TC3  -.5040 

ROE  .2239  RRA  .4116  RC3  .9650 

FOE-1.0743  FRA  -.9657  FC3-3.1038 
BDE  .5419  BRA  .8334  0C3  1.1072 

LAUNCH  DATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148.13  LAL  -.00  LOL  157.23 

RP  100.90  LAP  -1,96  LOP  291.57 

RC  91.256  GL  -14.10  GP  44.02 

PLANETOCENTRIC  CONIC 
C3  30.010  VHL  5.470  OLA  -12.56 


14  44 

5 23 
16  1 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .4453  SGT  1060.0  SCR  1190.0  SG3  350.0 

FAU  .10785  RR\  r.8219  RRF  -.9501  RTF  .8403 

BSP  4534  SGB  1607,0  R23  .1525  R13  -.9436 

FSP  -1103  SGI  1534.6  SG2  477.0  THA  131.63 

FLIGHT  TIME  100.00 

DISTANCE  290.379 

GAL  -9.06  ATI  92*74  HCA  134.31  SMA  13^ 

GAP  .32  ATP  88.09  TAL  227.72  TAP  i 

ZAP  91.75  ETS  4,20  ZAE  134.31  ETE  101 


1363.6 

4709.5 

1119.1 

4429.2 
944.8 

4176.2 


'9.26 

26.01 

-10.31 

27.17 

-13.07 

30.25 


19.28 
232.61 
.75 
211 .72 
345 .$0 
191 .58 


ORBIT  DETERMINATION  ACCURACV 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

3 2 49 

11  46  1 

4 17  42 

13  13  49 

5 11  22 

14  36  36 


L-I  TIME 

1913.11 

5356.72 

1671.52 

5075.54 

1503.43 

4016.40 


VL  26.327 
VP  30 .050 
ZAL  152.65 

RAL  6.53 
INJ  LAT 
-11.30 
27.75 
-12.53 
29.12 
-15.76 
32.77 


RAO  6560.2  VEL  12.304  PTH  2.22  VHP  4.410 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


23.23 

244.50 

4.83 

223.57 

'35Cf.e3 

203.24 


232.72 

239.62 

232.00 

239.44 

230.23 

236.79 


116.14 

04.11 

117.36 

02.93 

120.73 

79.60 


3 34  43 

13  15  19 

4 45  34 

14  30  25 

5 36  26 

15  56  54 


ST 

565 

.3 

SR 

270.2 

SS 

741  .6 

CRT 

-.9918 

CRS 

.9355 

CST 

-.9647 

LSA 

961 

.0 

MSA 

136.1 

SSA 

22.5 

ELI 

625 

.8 

El2 

31  .1 

alf 

154.57 

ARRIVAL 

DATE 

JUN 

6 1969 

ECC 

.18015 

INC 

2.7352 

VI 

30.079 

RCA 

108. 

89 

APO 

159.37 

V2 

34.797 

ZAC 

95. 

96 

ETC 

155.60 

CLP 

-92.46 

DPA 

44  . 

50 

RAP 

355.00 

ECC 

1 .4939 

PO  ' 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1313. 

1 

-7.69 

16.40 

4758.7 

1071 .5 

4475.5 
903.4 

4216.4 


26.64 

-8.77 

27.04 

-11.57 

31.00 


236.09 

358.06 

215.00 

343.63 

194.47 


DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.5871 

TRA 

-.7709 

TC3  -.6317 

BAU 

.4798 

SGT 

1240.3 

SGR 

1223.0 

SG3 

340.5 

ST 

662.5 

SR 

323.1 

SS 

771  .4 

ROE  .2833 

RRA 

.3069 

RC3  1.0155 

FAU 

.10336 

RRT 

-.0528  RRF 

-.9558 

RTF 

.0690 

CRT 

-.9973 

CRS 

.9650 

CST 

-.9697 

FDE-1 .9150 

FRA 

-.0592 

FC3-2 .9016 

BSP 

5000 

SGB 

1742.4 

R23 

.1626 

R13 

-.9477 

LSA 

1058.5 

MSA 

132.3 

SSA 

21  .0 

BOE  .6519 

BRA 

.8625 

0C3  1.1960 

FSP 

- 1080 

SGI 

1677.1 

SG2 

472.6 

THA 

135.45 

ELI 

736.8 

El2 

21  .3 

ALF 

154 .04 

1943 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  OATE  FEB  26  1969  FLIGHT  TINE  102.00  ARRIVAL  CATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  296.622 

RL  MS.13  LAL  -.00  LOL  157.23  VL  28.303  GAL  -8.94  A7l  93.12  HCA  137.46  SNA  133.95  ECC  .18727  INC  3.1172  VI  30.079 

RP  108.92  LAP  -2.11  LOP  294.73  VP  38 .029  GAP  .7  2 A^P  87.70  TAL  227.10  TAP  4.57  RCA  108.86  APO  159.03  V2  34.793 

RC  93.644  GL  -16.11  GP  46.52  7AL  151.21  7AP  95.20  ET5  7.91  7AE  131.73  ETE  111.88  7AC  93.98  ETC  156.04  ClP  -97.58 

planetocentric  CONIC 

C3  30.039  VHL  5.401  DLA  -14.10  RAL  7.03  RAO  6568.2  VEL  12.305  PTH  2.22  VHP  4.531  OPA  45.20  RAP  352. 12  ECC  1.4944 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  P0  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 22  12  1057.26  -9.60  20.00  234.11  116.77  3 53  9 1257.3  -5.94  13.24 

90.00  11  37  2 5415.07  28.07  240.67  241.69  06.14  13  7 17  4815.1  27.24  240.10 

100.00  4 35  59  1619.15  -10.87  1.82  233.44  118.02  5 2 59  1019.1  '7.04  355-13 

100.00  13  5 55  5128.42  29.50  227.46  241.57  04.95  14  31  24  4528.4  28.49  218.80 

110.00  5 27  20  1458.31  -14.17  347.69  231.51  121.44  55139  858.3  -9.91  341.19 

110.00  1431  4 4862.01  33.27  206.71  241.05  81.67  1552  6 4262.0  31.77  197.80 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  -.6956  TRA  -.0102  TC3  -.7565  BAU  .5135  SGT  J407.0  SCR  1245.1  SC3  325.4  ST  773.3  SR  377.7  SS  797.5 

ROE  .3429  RRA  .3528  RC3  1 .0310  FAU  .09744  RRT  -.0734  RRF  -.9605  RTF  .0097  CRT  -.9976  CRS  .9609  CST  -.9739 

FOE-1  .9332  FRA  -.7355  PC5-2.8082  BSP  5462  SG0  1678.9  R23  .1731  RJ  3 -.9505  LSA  1166.0  MSA  129.8  SS  A 19.3 

BOE  .7755  BRA  .8837  0C3  1.2708  F$P  -1033  SGI  1019.4  SC2  468.9  THA  138.99  Ell  860.3  El2  23.4  AlF  154.00 

LAUNCH  DATE  FEB  26  1969  FLIGHT  TI*€  104.00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  302.837 

RL  140.13  LAL  -.00  La  157.23  VL  28.275  GAL  -8.81  A7L  93.55  HCA  140.61  SMA  133.73  tCC  .18645  INC  3.5478  VI  30  . 0 79 

RP  108.93  LAP  -2.25  LOP  297.89  VP  38.005  GAP  1 - ID  A7P  87.26  TAL  226.40  TAP  7.02  RCA  108.80  APO  158.67  V2  34.709 

RC  96.038  GL  -10.34  GP  4S.2T7AL  149.51  7AP  90.29  ETS  11.74  7AE  129.05  ETE  115.72  7AC  92.15  ETC  150.03  CtP-102.51 

planetocentric  ccnic 


C3  30.213 

VHL 

5,497 

OLA  -15.90 

RAL  9.33 

RAO  6568.2  VEL  12.312  PTH  2.22 

VHP  4.690 

OPA 

45.92 

RAP 

349.27 

ECC 

1 .4972 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7WTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

44  37 

1794.43 

-7.66 

16.41  235.88 

117.34 

4 14 

32 

1194.4 

-3.93 

9.71 

- 

90.00 

11 

26  30 

5400.79 

28.20 

253.46  244.12 

08.53 

12  57 

51 

4080.8 

27.78 

244 .83 

100.00 

4 

57  5 

1560.62 

-0.98 

358,51  235,17 

118.63 

5 23 

6 

960.6 

-5.09 

351 .88 

= 

100.00 

12 

56  43 

5J09.83 

29.78 

232.00  244,06 

07.32 

14  23 

13 

4589.8 

29.09 

223,26 

- 

110.00 

5 

45  37 

1408.58 

-12.39 

344.95  233.14 

122.12 

6 9 

6 

808.6 

-8.06 

330.53 

- 

ltO.OO 

14 

24  41 

4914.64 

33.72 

210.75  243.71 

04.03 

15  46 

35 

4314.6 

32.53 

201  .72 

f 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

0R8IT  DETERMINATION  ACCURACV 

= 

TOE  -.8212 

TRA 

-.0405 

TC3  -.8738 

BAU  .5465 

SCT  J576.7  SGR 

1257.5  SG3 

307.2 

ST 

899.1 

SR 

435.7 

SS 

822. 6 

1 

ROC  .4052 

RRA 

.3100  RC3  1 .0329  FAU  .09054 

j?RT  -.8074  RRF 

-.9645  RTF 

.9036 

CRT 

-.9962 

CRS 

.9899 

CST 

-.9776 

- 

FDE-1 .9366 

FRA 

-.6046 

FC3-2.5943 

BSP  5920 

SCB  2016.0  R23 

.1835  R13  - 

.9526 

LSA 

1287.6 

MSA 

128.8 

SSA 

17.4 

BOE  .9150 

BRA 

.0961 

0C3  1.3529 

FSP  -975 

SCI  I962.2SC2 

465.8  THA  142.21 

ELI 

998.5 

El2 

34.2 

ALF 

154.20 

LAUNCH  DATE  FEB  26  1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  12  1969 

HELIOCENTRIC  CONIC  OISTANCE  309.024 

RL  140.13  LAL  -.00  La  157.23  VL  28.2 44  GAL  -0.67  A7L  94.04  HCA  143.76  SMA  133.50  ECC  .18569  INC  4 .0403  Vl  30-079 

RP  100.94  LAP  -2.39  LOP  30l  .05  VP  37.979  GAP  1.47  A7P  06.74  TAL  225.62  TAP  9.30  RCA  100.71  APO  158.29  V2  34.707 

RC  98.436  CL  -20.04  GP  50.14  7Al  147.53  7AP  100.96  ETS  15.71  7AE  126.27  ETE  119.12  7AC  90.46  ETC  159.16  ClP-107.26 

PLANETOCENTRIC  CONIC 

C3  30.589  VHL  5,531  OLA  -17.98  RAL  11.04  RAO  6568 .2  VEL  12.327  PTH  2.22  VHP  4.891  OPA  46.80  RAP  346.46  ECC  1.5034 

LNCH  A7MTH  LNCH  TIME  L-l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 11  0 1722,24  -5.38  12.33  230.15  117.04  43950  1122.2  -1.61  5.67 

90.00  11  13  39  5559.19  28.28  259.20  246.96  91.41  12  46  18  4959.2  28.18  250.53 

100.00  5 21  51  1494.05  -6.79  354.78  237,37  119.10  54645  894.1  -2.85  340.21 

100.00  12  45  37  5262-61  29.89  237.41  246.99  90.16  14  13  19  4662.6  29. 59  228.61 

j 10 .00  6 6 51  1353.00  -10.36  341.92  235.21  122-76  62924  753.1  -5.97  335.58 

110.00  14  17  6 4976.35  34.05  215.54  246,86  86.04  15  40  3 4376.4  33.24  206.39 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9681  TRA  -.0596  TC3  -.9794  BAU  .5708  SCT  1740.2  SCR  1263.9  SG3  286.8  ST  1042.0  SR  497.6  SS  847.8 

ROE  .4721  RRA  .261 6 RC3  1 ,021 6 FAU  .08305  RRT  -.8968  RRF  -.9602  RTF  .9139  CRT  -.9943  CRS  .9950  CST  -.9009 

FOE-1.9293  FRA  -.4732  FC3-2.3504  BSP  6409  SCO  2157.2  R23  .1933  R13  -.9543  LSA  1426.7  MSA  129.1  SSA  15.3 

BOE  1.0771  BRA  ,0985  BC3  1.4153  FSP  -916  SCI  2106.7  SG2  464.0  THA  145.11  ELI  1)53.8  El2  47.8  AlF  154.55 


J LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  108.00 


ARRIVAL  DATE  JUN  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  315,103 

RL  148.13  LAL  -.00  La  157.23  VL  28.210  CAL  -8.53  A 71  94.61  HCA  146.91  SMA  133.24  ECC  .18498  INC  4.6125  Vl  30.0  79 

RP  108.94  LAP  -2.52  LOP  304,22  VP  37,952  GAP  1.82  A7P  86.13  TAL  224.77  TAP  11.68  RCA  108.59  APO  157.88  V2  34.785 

RC  100.837  CL  -23.66  GP  52-14  7AL  145.20  ZAP  103.19  ETS  19.03  7AE  123.38  ETE  122.1 5 7AC  88.87  ETC  160.24  CLP-II1.03 


planetocentric  conic 

C3  31.257  VHL  5.591  DLA  -20.23  RAL  13.01  RAO  6568.2  VEL  12.354  PTH  2.23  VHP  5.144  OPA  47.85  RAP  343.62  ECC  1.5144 


LNCH  A7MTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A2WTH  INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

43  22 

1636.76 

-2.64 

7.53 

241.00 

118.20 

5 10 

39 

1036.8 

1.15 

.91 

90.00 

10 

57  10 

5655.52 

27.92 

266.22 

250.26 

94.91 

12  31 

26 

5055.5 

28.31 

257.50 

100.00 

5 

31  30 

14107 

-4.20 

350.40 

240.22 

119,62 

6 15 

14 

816.5 

-.22 

343.95 

100.00 

12 

31  36 

5351 .05 

29.69 

243.97 

250.41 

93.61 

14  0 

47 

4751.0 

29.88 

235.17 

110.00 

6 

31  55 

1290.22 

-8.03 

330.55 

237.06 

123.34 

6 53 

25 

690.2 

-3.59 

332,28 

110.00 

J4 

7 40 

5050.05 

34.18 

221.29 

250.59 

90.24 

15  31 

58 

4450.1 

33.84 

212.06 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-i .1421 

TRA 

-.8640 

TC3-1 .0677  BAU  .6094 

SCT 

i 920.2  SOP 

1262.5  SC3 

264.4 

ST  1204.0 

SR 

562.0 

SS 

872.1 

ROE  .5436 

RRA 

.2037  RC3  .9935 

FAU  .07499 

RRT 

-.902 7 (W 

-.9715  RTF 

.9210 

CRT  -.9926 

CRS 

.9976 

CST 

-.9838 

FOE-1 .9104 

FRA 

-.3423  FC3-2.0771 

BSP  6905 

see  2290.1  R23 

.2027  R13 

-.9550 

LSA  1564.5 

MSA 

130,7 

SSA 

13.1 

BOE  1.2649 

BRA 

.6884 

6C3  1.4584 

FSP  -849 

SGI 

2250.9  SG2 

463.4  THA 

147.70 

ELI  1328.0 

EL2 

62.0 

ALF 

155.10 

1944 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4 1968-69  » 


LAUNCH  DATE  FEB  26  1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  16  1969 

heliocentric  core  oistance  321.315 

RL  140.13  LAL  - .00  LOL  157.23  VL  26.172  GAL  -8.3 6 All  95.29  HCA  150.05  SMA  132.96  ECC  .18432  INC  5.2900  VI  30  . 0 79 

RP  108.95  LAP  -2.64  LOP  307.38  VP  37.923  GAP  2.15  A7P  85.41  TAL  223.85  TAP  13.89  RCA  108.45  APO  1 57.46  V2  34.784 

RC  103.240  GL  -26.86  GP  54.37  7AL  142.48  7AP  104,94  ETS  24.12  7AE  120.37  ETE  124.89  7AC  87.35  ETC  161.32  ClP-116.26 

planetocentric  conic 


C3  32.353 

VHL  5.688 

OLA  -22.76 

RAl  15.31 

RAO  6568.3 

VEL  12.399 

PTh  2.2A 

VHP  5.459 

OPA  49.12 

RAP  340.64 

ECC  1.5325 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 24  22 

1530.26 

.79 

1.59 

244.97 

118.31 

5 49  52 

930.3 

4.57 

354 .95 

90.00 

10  34  31 

5779.37 

26.88 

275.13 

254.00 

99.25 

12  10  50 

5179.4 

27.89 

266.61 

100.00 

6 28  42 

1322.57 

-1.02 

345.32 

243.96 

119.88 

6 50  45 

722.6 

2.96 

338.80 

100.00 

12  12  51 

5462.29 

28.94 

252.15 

254.35 

*97.85 

13  43  54 

4862.3 

29.72 

243.43 

110.00 

7 2 10 

1217.66 

-5.30 

334.71 

241.30 

123.82 

7 22  26 

617.7 

-.82 

328.49 

110.00 

13  55  53 

5139.96 

33.94 

228.30 

254.98 

94.38 

15  21  33 

4540.0 

34.17 

219.06 

DIFFERENT JAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE-1 .3503  TRA  -.8507  TC3-1 .1298  0AU  .6365  SGT  2089.4  SGR  1249.2  SG3  239.9  ST  1389.0  SR  625.6  SS  893.1 

ROE  .6187  RRA  .1337  RC3  . 9430  FAU  .06636  RRT  -.9050  RRF  -.9742  RTF  .9278  CRT  -.9910  CRS  .9992  CST  -.9863 

FDE-1 .8774  FRA  -.2107  FC3-1  .7757  BSP  7353  SGB  2434.4  R23  .2124  R1 3 -.9569  LSA  1760.7  MSA  133.7  SSA  11.0 

BOE  1.4853  BRA  .861 1 BC3  1.4717  FSP  -769  SGI  2389.6  SG2  464.6  THA  150.35  ELI  1521.4  El2  76.3  AlF  155.88 

LiUNCH  OATE  FEB  26  1 969  FLIGHT  TIME  112.00  ARRIVAL  OATE  JUN  18  1969 


HELIOCENTRIC  CONIC  OISTANCE  327.420 


RL  148.13 

LAL 

-.00 

La  157.23 

VL  28.133 

GAL  -8.22  AZL  96.11 

HCA  153.18 

SMA 

132.66 

ECC  .18371 

INC 

6.1099 

vi 

30.079 

RP  108.95 

LAP 

-2.75 

LOP  310.54 

VP  37.893 

GAP  2.47  ATP  84.54 

TAL  222.86 

TAP 

16.04 

RCA  1 06.29 

APO 

157.03 

V2 

34.703 

RC  103.643 

GL 

-30.50 

GP  56.86 

ZAL  139.31 

ZAP  106.17  ETS  28.66 

ZAE  117.18 

ETE 

127.45 

ZAC  85.84 

ETC 

162.45 

ClP-120.62 

PLANETOCENTRIC  CONIC 

C3  34.102 

VHL 

5.840 

OLA  -25.61 

RAL  18.01 

RAO  6568.3 

VEL  12*469 

PTH  2.26 

VHP 

5.858 

OPA  50.60 

RAP 

337.35 

ECC 

: 1.5612 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

i 2 LONG 

90.00 

6 

21  47 

1381.41 

5.57 

353.26 

250.4J 

117.81 

6 

44  48 

781  .4 

9.25 

346.52 

90.00 

9 

58  39 

666.7J 

24.37 

309.44 

257.97 

104.88 

10 

9 46 

66.7 

26.18 

301 .24 

100.00 

.7 

17  54 

1200.23 

3.12 

338.61 

249.06 

119.74 

7 

37  54 

600.2 

7.06 

332.03 

1 00.00 

11 

45  14 

5611.16 

27.08 

262.82 

258.72 

103.17 

13 

18  45 

5011  .2 

28.62 

254.36 

110.00 

7 

39  51 

1131 .33 

-2.01 

330.19 

245.86 

124.13 

7 

58  43 

531  .3 

2.48 

323.99 

110.00 

13 

39  45 

5252.83 

33.01 

236.97 

260.09 

99.43 

15 

7 18 

4652.8 

33.96 

227.86 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.6072  TRA  -.8138  TC3-1.1592  BAU  .6610  SGT  2259.1  SGR  1228.8  SG3  224.8  ST  1599.6  SR  688.0  SS  913.2 

ROC  .7004  RRA  .0530  RC3  .8708  FAU  .05764  RRT  -.9048  RRF  -.9763  RTF  .9334  CRT  -.9898  CRS  .9998  CST  -.9886 

FDE-1.8379  FRA  -.0883  FC3-1  .4632  BSP  7833  SGB  2571  .7  R23  .2199  R13  -.9585  LSA  1961.4  MSA  137.3  SSA  9.0 

BOE  1 .7531  BRA  .8155  BC3  1.4499  FSP  -691  SGI  2528.8  SG2  467.5  THA  152.79  ELI  1739.0  EL2  90.1  AlF  156.87 


LAUNCH  OATE  FEB  26  1969  FLIGHT  TIME  114.00  ARRIVAL  CATE  JUN  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  333.498 

RL  148.13  LAL  -.00  LOL  157.23  VL  26.061  GAL  -8.05  A7L  97.13  HCA  156.32  SMA  132.35  ECC  .18314  INC  7.1290  VI  30.079 

RP  108.95  LAP  -2.86  LOP  313.70  VP  37.863  GAP  2,78  AZP  83.47  TAL  221  .81  TAP  18.12  RCA  108.11  APO  156.59  V2  34.783 

?C  108.045  GL  -34.64  GP  59.71  7AL  135.61  7AP  106.83  ETS  33,53  7AE  113.77  ETE  129.98  7AC  84.29  ETC  163.78  CiP-125.04 

PLANETOCENTRIC  CCNIC 

C3  36.881  VHL  6.073  OLA  -28.81  RAl  21.23  RAO  6568.4  V£l  12.580  PTH  2.28  VHP  6.373  DPA  52.29  RAP  333.52  ECC  1 .6070 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.46 

7 36  51 

1193.44 

15.95 

344.73 

259.91 

114.31 

7 56  44 

593.4 

19,10 

337.43 

95.54 

9 9 17 

894.26 

15'.  96 

322.81 

259.91 

114.30 

9 24  11 

294.3 

19.11 

315.52 

100.00 

8 36  57 

998.36 

9.62 

327.37 

256.80 

118.37 

6 53  36 

398.4 

13.54 

320.55 

100.00 

10  51  52 

5852.61 

22.29 

279.13 

262.67 

110.45 

12  29  25 

5252.6 

24.67 

271 .29 

110.00 

8 29  21 

1022.26 

2.16 

324.50 

25£.13 

124.12 

8 46  24 

422.3 

6.62 

310.26 

110.00 

13  15  57 

5401  .48 

30.81 

247.99 

265.76 

105.60 

14  45  59 

4001.5 

32.64 

239.25 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.9314  TRA  -.7437  TC3-1 .1438  BAU  .6797  SGT  2427.3  SGR  1191.9  SG3  188.7  ST  1838.4  SR  739.2  SS  928.8 

ROE  .7828  RRA  -.0444  RC3  .7692  FAU  .04871  RRT  -.9006  RRF  -.9771  RTF  .9387  CRT  -.9886  CRS  .9998  CST  -.9907 

FOE-1.7872  FRA  .0281  FC3-1  .1433  BSP  8268  SGB  2704.1  R23  .2257  R13  -.9602  LSA  2183.7  MSA  1 41.7  SSA  7.2 

BOE  2.0840  BRA  .7450  BC3  1 .3784  FSP  -605  SGI  2662.5  SG2  472.3  THA  155.32  ELI  1978.7  El2  103.5  AlF  158.26 

LAUNCH  OATE  FEB  26  1 969  FLIGHT  TIME  116.00  ARRIVAL  OATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  339.546 

RL  148.13  LAL  -.00  La  157.23  VL  28.047  GAL  -7,87  AZl  98.44  HCA  159.44  SMA  132.02  ECC  -1826J  INC  8.4381  VI  30.079 

RP  108.94  LAP  -2.95  LOP  316.87  VP  37.831  GAP  3.07  AT?  62.09  TAL  220.69  TAP  20.13  RCA  107.92  APO  156.13  V2  34.784 

RC  110.446  GL  -39.33  GP  62.98  7Al  131.31  ZAP  106.89  ETS  38.93  ZAE  110.05  ETE  132.76  ZAC  82.58  ETC  165.53  ClP-129.75 

planetocentric  conic 


C3  41.382 

VHL 

6.433 

OLA  -32.36  RAL  25.13 

RAO  6568.6 

VEL  12.757  PTH  2.32 

VHP  7, 

058 

DPA 

54.14 

RAP 

320.05 

ECC  1 .6010 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.65 

6 

31  55 

1470.44 

16.85 

6.47 

266.56 

118.04 

6 56 

34 

870.4 

20.46 

359.35 

106.35 

10 

45  19 

667.43 

16.86 

306.35 

266.57 

118.03 

10  56 

27 

67.4 

20.40 

299.23 

73.65 

6 

31  55 

1470.44 

16.85 

6.47 

266.56 

118.04 

6 56 

34 

070.4 

20.46 

359.35 

106.35 

10 

45  19 

667.43 

16.86 

306.35 

266.57 

118.03 

10  56 

27 

67.4 

20.40 

299.23 

110.00 

9 

43  59 

857.14 

0.41 

315.80 

261.45 

123.25 

9 58 

16 

257.1 

12.73 

309.37 

110.00 

1? 

32  26 

5624.77 

25.70 

263.34 

271.13 

M3. 36 

14  6 

10 

5024.0 

20.63 

255.39 

DIFFERENTIAL  CORRECTIONS 

HIO-CCORSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.3576 

TRA 

-.6281 

TC3-1 .0749  BAU  .6916 

SGT  2600*1  SGR 

1134.5  SG3 

162.9 

ST 

2109.6 

SR 

766.7 

SS  941.1 

ROE  .8585 

RRA 

-.1597  RC3  .6381 

FAU  .03994 

RRT  - 

.8914  RRF 

-.9750  RTF 

.9453 

CRT 

-.9071 

CRS 

.9992 

CST  -.992 7 

FOE-1.7317 

FRA 

.1316 

FC3  -.8355 

BSP  8739 

SGB  2836.8  R23 

.2265  R13  - 

.9631 

LSA 

2429.6 

MSA 

145.0 

SSA  5.7 

BOE  2.5091 

BRA 

.6480 

BC3  1.2500 

FSP  -522 

SCI  2796.2  SG2 

470.0  THA  150.07 

ELI 

2241  .7 

EL2 

115.5 

ALF  160.21 

1945 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  > 


LAUNCH  CATE  FEB  26  196 9 


heliocentric  CONIC 


flight  time  110.00 
distance  345. see 


ARRIVAL  cate  JUN  24  1969 


RL  140 . 1 3 

LAL 

-.00 

LOL  157.23 

VL 

20.00! 

RP  100.94 

LAP 

-3.04 

LOP  320,03 

VP 

37.799 

RC  112.044 

Gl 

-44.57 

GP  66.74 

7Al 

126.36 

PLANETOCENTRIC  conic 

C3  40.955 

VHL 

6.997 

CLA  -36.10 

ral 

29.93 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

66.40 

6 

7 59 

1651 .91 

17.12 

113.52 

11 

47  31 

5066.46 

17.14 

66.40 

6 

7 59 

1651 .91 

17.12 

113.52 

11 

47  31 

5066.46 

37.14 

66.40 

6 

7 59 

1651 .91 

17.12 

113.52 

11 

47  31 

5066.46 

17.14 

DIFFERENTIAL  CORRECTIONS 

TOE -2. 9366 

TRA 

-.4358 

TC3  -.9400 

BAU 

.6691 

ROE  .0903 

RRA 

-.2995 

RC3  .4744 

FAU 

.03320 

FOE-1 .6690 

FRA 

.2268 

FC3  -.5531 

BSP 

9143 

DOE  3.0606 

BRA 

.5280 

BC3  1 .0529 

FSP 

-437 

LAUNCH  DATE  FEB  26  1969 

HELIOCENTRIC  CONIC 

RL  140.13 

LAL 

-.00 

LOL  157:23 

VL 

27.954 

RP  100.93 

LAP 

-3.12 

LOP  323.20 

VP 

37.766 

RC  115.239 

gl 

-50.26 

GP  7] .05 

7AL 

120.75 

PLANETOCENTRIC  CONIC 

C3  62.551 

VHL 

7.909 

OLA  -40.05 

ral 

35.91 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

60.40 

6 

1 32 

1000.00 

16.27 

119.60 

12 

41  39 

5030.95 

16.20 

60.40 

6 

1 32 

1000.08 

16.27 

119.60 

12 

41  39 

5038.95 

16.26 

60.40 

6 

1 32 

1800.00 

10.27 

119.60 

41  39 

5838.95 

16.20 

OIFFE'  ENTIAL  CORRECTIONS 

TOE-3. 7631 

TRA 

-.1130 

TC3  -.7393 

BAU 

.6638 

ROE  .7703 

RRA 

-.4545 

RC3  .2087 

FAU 

.02306 

FOE-1 .6104 

FRA 

.3119 

FC3  -*3192 

BSP 

9588 

DOE  3.0411 

BRA 

.4605 

8C3  ,7937 

FSP 

-358 

GAL  -7.60 

A7l  100.19  HCA  162.55 

SMA 

131 .69 

ECC 

.18210 

INCI0.1917 

Vj 

30.079 

GAP  3.35 

A7P  00.27 

TAl  219.52 

TAP 

22.07 

RCA 

107.71 

APO 

155.67 

V2 

34.786 

7AP  106.29 

ETS  45.25 

7AE  105.91 

ETE 

136.29 

7AC 

00.61 

ETC 

160.1 7 

CLP 

-135.27 

RAO  6568.0 

VEL  13.051 

PTH  2 . 36 

VHP 

8.005 

OPA 

56.02 

RAP 

322.08 

ECC 

1 .8057 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

20.18 

275.00 

122.37 

6 

35  31 

1051  .9 

21  .27 

13.35 

277.47 

275.01 

122.36 

13 

25  17 

5266.5 

21  .20 

270.64 

20.10 

275.00 

122.37 

6 

35  31 

1051  .9 

21  .27 

13.35 

277.47 

275.01 

122.36 

13 

25  17 

5266.5 

21  .20 

270.64 

20.10 

275.00 

122.37 

6 

35  31 

1051  .9 

21  .27 

13.35 

277.47 

275.01 

122.36 

13 

25  17 

5266.5 

21  .20 

270.64 

mid-course  execution  accuracy 

SGT  2776.4  SGR  1031.0  SG3  137.2 
RRT  - .0699  RRF  -.9647  RTF  .9536 
SG0  2961.9  R23  .2211  R13  -.9673 

SGl  2922.2  SG2  403.5  THA  161.56 

flight  time  120.00 


ORBIT  OE TERMINATION  ACCURACV 
ST  2400.7  SR  735.0  SS  946.6 


CRT  -.9039  CRS 
L5A  2606.2  MSA 
ELI  2515.2  EL 2 


.9972  CST  -.9944 
149.1  SSA  4.3 
125.9  ALF  163.25 


ARRIVAL  cate  JUN  26  1969 


DISTANCE  351.536 

GAL  -7.40  A7U  102.60  HCA  165.64  SHA  131.35  ECC  .10161  INC12.6751  vj  30.079 

GAP  3.61  A7P  77.71  TAl  210.20  TAP  23.92  RCA  107.49  APO  155.20  V2  34.709 

7AP  105.00  ETS  53.46  7AE  101.16  ETE  14J .63  7AC  70.17  ETC  1 72 . 70  CtP-142.05 


RAD  6569.2  VEL  13.561  PTH  2.40  VHP  9.390 
INJ  LCNG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


31.76 

274.59 

31.76 
274 . 59 

31.76 
274.59,, 


205.50 

205.59 

285.50 

285.59 

285.58 

285.59 


127.12 

127.11 

127.12 

127.11 

127.12 
127.11 


6 31  33 
14  10  50 
6 31  33 
14  10  50 
6 31  33 
14  10  50 


MID-COURSE  EXECUTION  ACCURACV 
SGT  2960.4  SGR  039.7  SG3  112.0 
RRT  -.0061  RRF  -.9204  RTF  .9652 
SG0  3004.8  R23  .2045  R13  -.9735 

SGI  3046.6  SG2  404.1  THA  166.02 


DPA  57.65  RAP 
PO  CST  TIM  INJ 
1200.1 
5238.9 
1200.1 
5238.9 
1200.1 
5238.9 
0R6JT  DETERMINA 
ST  2726.6  SR 
CRT  -.9715  CRS 
LSA  2939,6  MSA 
ELI  2702.9  El2 


315.03  ECC  2.0294 
2 LAT  INJ  2 LONG 


20.90 

20.99 

20.90 

20.99 

20.90 

20.99 


25.35 
26 0.1H 
25.35 
£60  • 1 0 
25.35 
260 . 1 0 


TION  ACCURACY 

573.0  SS  949.3 
.9005  CST  -.9962 
150.2  SSA  3.3 

133.1  ALF  160.43 


LAUNCH  CATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  100.92  LAP  -3.19  LOP  326.36 

RC  117.630  Gl  -56.05  GP  75.70 

Plane TOCENTRIC  CONIC 
C3  09.543  VHL  9.463 

INCH  A7MTH  LNCH  TTME 


Flight  TIME  1 22.00 
DISTANCE  357.452 

VL  27.906  gal  -7.26  A7L  IDS. 47  HCA  160.69  SMA  131.00 
VP  37.733  GAP  3.06  A7P  73.03  TAL  216.97  TAP  25.66 
7Al  114.55  7AP  102.99  ETS  66.20  7AE  95.51  ETE  151.62 


ARRIVAL  cate  JUN  20  1969 


55.50 
124 .50 
55.50 
124.50 
55.50 
124 .50 


10  16 
32  19 
10  16 


13  32  19 


10  16 
32  19 


CLA  -43.49 

RAL  43.35 

RAC  6569.8 

VEL  14.522 

PTH  2.64 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

1941 .10 

13.70 

41  .04 

290.44 

133 .69 

5864 .70 

13.72 

274.65 

290.46 

131 .69 

1941 .10 

13.70 

43  .04 

290.44 

131  .69 

5064 .70 

13.72 

274.65 

290.46 

131 .69 

3 941  ,10 

13.70 

41  .04 

290.44 

131  .69 

5864.70 

13.72 

274.65 

290.46 

131 .69 

INJ  TIME 
6 42  37 
15  ID  4 
6 42  37 
15  10  4 

6 42  37 
15  10  4 


ECC  .10109  I NC 1 6 . 4 734  VJ  30.079 
RCA  107.27  APO  154.72  V2  34.792 
7AC  74,94  ETC  102.22  CLP-156.21 

CPA  58.49  RAP  304.60  ECC  2.4736 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1341  .1 
5264.7 
1341 . 1 
5264 . 7 
1341  .1 
5264 .7 


10.94 

10.95 

10.94 

10.95 

10.94 

10.95 


35.95 

268 .76 
35.95 

260.76 
35.95 

260.76 


DIFFERENTIAL  CORRECTIONS 


TCE-4 ,9475 

TRA 

.4774 

TC3 

-.4763 

BAU 

.5035 

RCE  .0861 

RRA 

-.5529 

RC3 

.1036 

FAU 

.01510 

FDE-1 .5701 

FRA 

.4010 

FC3 

-.1460 

BSP 

9096 

BCE  4.9402 

BRA 

.7305 

BC3 

.4074 

FSP 

-204 

LAUNCH  CATE  FEB  26  1969 
HELIOCENTRIC  CCNIC 

RL  140.13  LAL  ' -.00  LOL  157.23  VL  27.056 
RP  100.91  LAP  -3.25  LOP  329.53  VP  37.700 
RC  120.015  CL  -60.90  GP  7 9.62  7AL  107.97 
PLANE TOCENTRIC  CCNIC 
C3  152.307  VHL  12.341 
LNCH  A7MTH  LNCH  TIME 
52.06  6 35  4J 

127.14  14  10  4 

52.06  6 35  41 

127.14  14  10  4 

52.06  6 35  4] 

127.14  14  10  4 

DIFFERENTIAL  CORRECTIONS 
TOE-6.0243  TRA  1.5568  TC3  -.1031  BAU  .3733 
ROE -2. 0000  RRA  -.0096  RC3  -.0009  FAU  .00605 
FOE- 1.5990  FRA  .5200  FC3  -.0309  BSP  10196 
0DE  6.6435  BRA  1.5593  BC3  .1033  FSP  -22 4 


GAL 

GAP 


MID-COURSE  EXECUTION  ACCURACV 
SGT  3153.6  SGR  504.1  SG3  90.3 

RRT  -.3251  RRT  -.4906  RTF  .9800 

SOB  3193.6  R23  .1740  R13  -.9015 

SGI  3157.9  SG2  476.0  THA  176.96 

flight  time  124.00 

DISTANCE  363.265 

-7.01  A7L  112.97  HCA  17]  .65  SMA  1 
4.07  A7P  67.24  TAL  215.56  TAP 


ORBIT  DETERMINATION  ACCURACV 


XA  -45.43 

RAL  52.27 

RAD  6570,7 

VEL  16.542 

PTH  2.00 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  RT  ASC 

INJ  A7MTH 

2074,66 

9.12 

49.63 

313.15 

134.70 

656.01 

9.14 

299.65 

313.17 

134.70 

2074 .60 

9.12 

49.63 

313.15 

134.70 

656,01 

9.14 

299.65 

313.17 

134.70 

2074 .60 

9.12 

49.63 

313.15 

134.70 

656.01 

9,14 

299.65 

313.17 

134.70 

INJ  time 
7 10  15 
14  29  0 
7 10  15 
14  29  0 
7 10  15 
14  29  0 


ST 

2990.2 

SR 

140  .0 

SS 

955.0 

CRT 

- .3095 

CRS 

.4490 

CST 

- .9979 

LSA 

3146.8 

MSA 

140.5 

SSA 

2-4 

ELI 

2990 . 7 

El2 

136.3 

alF 

1 70 . 90 

arrival 

CATE 

JUN 

30  1969 

ECC 

.10045 

INC22 .9739 

VI 

30.079 

RCA 

107.07 

A PC' 

154,21 

V2 

34 .796 

7AC 

70.23 

ETC 

204,03 

CLP 

172.20 

CPA 

57.3H 

RAP 

291 .55 

ECC 

3,5066 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1474 .7 

14.70 

44.18 

56.0 
1474.7 
56.8 
1474  .7 
56.0 


14.7J 

U.70 

14.7} 

14.70 

14.71 


294 .20 
44.10 
294.20 
44.18 
294.20 


MID-COURSE  EXECUTION  ACCURACV 
SGT  301 
RRT  .< 

SGB  32* 

SGI  3 Zi 


0R6I T DETERMINATION  ACCURACV 


SGR 

1 303  .0 

SG3 

71  .4 

ST 

2813.9 

SR 

1300.4 

SS 

997.1 

RRF 

,0001 

RTF 

.9957 

CRT 

.9923 

CRS 

- -9001 

CST 

.9995 

R23 

-.1337 

R13 

.9893 

LSA 

3252.6 

MSA 

154  .0 

SSA 

I .9 

SG2 

491  .5 

THA 

22.07 

ELI 

3096.4 

El2 

145.9 

ALF 

24 , 70 

1946 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  FEB  26  1969 


flight  time  126.00 


ARRIVAL  CATE  JUl  2 1969 


HELIOCENTRIC  CONIC 

RL  140.13  LAL  -.00  LOL  157.23  VL  27.006  CAL 

RP  100.89  LAP  -3.30  LOP  332.70  VP  37.667  GAP 

RC  122.394  GL  -62.19  GP  76.22  ZAl  101.46  ZAP 

planetocentric  CONIC 


DISTANCE  360.030 

-6.71  A7L  126.14  MCA  174.40  SMA  130.20  ECC 


17941  INC36 . 1 390  VI 


4.21  A7P  53.99  TAL  213.95  TAP  20.36  RCA  106.91  APO  153.65  V2 


30.079 
34  .000 


97,07  ETS  337.33  7A£  77.69  ETE  217.31  7aC  62.16  ETC  240.25  ClP  121.11 


C3  339.055 

VHL  18 

.41  3 

OLA  -43.41 

RAL  61.50 

RAO  6571 .9 

VEL  21.456 

PTH  3.2! 

VHP  23.176 

DPA  51.79 

RAP  276.66 

ECC  6.5800 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.61 

7 23 

0 

2161 .71 

3.45 

52.04 

327.03 

133.30 

7 59  10 

1561.7 

8.93 

46.57 

124.39 

14  44 

16 

799.75 

3.47 

307.17 

327.84 

133.30 

14  57  36 

199.8 

8.93 

301  .70 

55.61 

7 23 

0 

2161 .71 

3.45 

52.04 

327.03 

133.30 

7 59  10 

1563  .7 

0.91 

46.57 

124.39 

14  44 

16 

799.75 

3.47 

307.17 

327.04 

133.30 

14  57  36 

199.8 

0.93 

301  .70 

55.61 

7 23 

0 

2161 .71 

3.45 

52.04 

327.03 

133.30 

7 59  ID 

1561  .7 

8.91 

46.57 

124.39 

14  44 

16 

799.75 

3.47 

307.17 

327.84 

133.30 

14  57  36 

199.0 

8.93 

301 .70 

DIFFERENTIAL  CORRECTIONS 
TOE-2.3461  TRA  2.2937  TC3  -.0004 
ROE-9.il 17  RRA  2.6440  RC3  .0867 
FDE-1 .8138  FRA  .8149  FC3  .0150 
0OE  9.4089  BRA  3.5009  BC3  .0871 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  .3947  SOT  1224.4  SCR  3069.8  SG3  57.5 

FAU- .00507  RRT  .044IRRF  .9049  RTF  .9238 

BSP  10150  SG0  3304.9  R23  -.1062  R1 3 .9942 

FSP  -180  SGI  3246.1  SG2  620.7  THA  70.66 


ORBIT  DETERMINATION  ACCURACY 
ST  707.3  SR  2055.5  SS  1149. 4 

CRT  .9652  CRS  -.997 9 CST  -.9800 

LSA  3170.7  MSA  204.9  SSA  .7 

ELI  2955.4  EL2  198.8  AlF  75.03 


LAUNCH  DATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23 

RP  108.88  LAP  -3.34  LOP  335.87 

RC  124.766  GL  -51.97  GP  58.71 

planetocentric  CONIC 


flight  TIME  128.00 


ARRIVAL  CATE  JUL  4 1969 


DISTANCE  373.611 

VL  27.755  GAL  -6.25  A7L  157.91  HCA  176.40  SMA  129.92  ECC  . 1 7682  INC67.9C67  VI  30.079 

VP  37.634  GAP  4.13  A7P  22.13  TAL  211.74  TAP  20.14  RCA  106.94  APO  152.09  V2  34.805 

7AL  96.06  7AP  93.94  ETS  166.96  7AE  58. 4J  ETE  243.70  7AC  45.36  ETC  279.79  ClP  97.60 


C31053 . 319 

VHL  32.455 

DLA  -31 .08 

RAL  67.17 

RAD  6573.0 

VEL  34.272 

PTH  3.51 

VHP  40.867 

OPA  35.53 

RAP  263.05 

ECC1 8 . 3350 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.61 

9 39  56 

1905.02 

-.31 

20.65 

337,65 

121 .00 

10  11  41 

1305.0 

3.82 

22.20 

103.39 

13  12  40 

1221 .40 

-.29 

338.19 

337.66 

121 .08 

13  33  1 

621  .4 

3.04 

331 .74 

76.61 

9 39  56 

1905.02 

'.31 

28.65 

337.65 

121 .08 

10  1 1 41 

1305.0 

3.82 

22.20 

103.39 

13  12  40 

1221 .40 

-.29 

338.19 

337.66 

121 .08 

13  33  1 

621  .4 

3.04 

33 J .74 

J 10.00 

12  6 20 

1428.40 

-13.11 

346.04 

329.79 

121 .86 

12  30  1 7 

828.5 

-8.80 

339.59 

110.00 

15  45  17 

745.93 

12.50 

309.79 

345.54 

122.08 

15  57  43 

145.9 

16.65 

303.14 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.0203  TRA  1.0513  TC3  -.0560 
R0-12.0973  RRA  7.6188  RC3  .1091 
FOE-2.3314  FRA  1.6403  F C3  .0359 
80E12.6862  BRA  7.6910  BC3  .1972 


BAU  2.7771  SOT  796.1  SCR  2921.3  SG3  50.2 
FAU-. 04368  RRT  -.6647  RRF  .9986  RTF  -.6243 
BSP  9261  SOB  3027.9  R23  -.0899  R13  .9959 
FSP  -159  SOI  2970,8  S02  584.9  THA  100.69 


ST  677.6  SR  2187.3  SS 

CRT  -.9514  CRS  -.999 7 CST 

LSA  2727.7  MSA  209.9  SSA 

ELI  2281 .1  El2 


1497.0 
.9435 
.5 

200.2  AlF  106.55 


LAUNCH  DATE  FEB  26  1969 


flight  time  130.00 


ARRIVAL  CATE  JUL  6 1 969 


HELIOCENTRIC  CONIC 


Cl  STANCE  303.906 


RL  140.33 

LAL 

-.00 

LOL  157.23 

VL 

27.703 

GAL  -6.92 

A7L  28.29 

HCA 

103.82 

SMA 

129.55 

ECC  .18654 

INCG! .7070 

VI 

30.079 

RP  108.86 

LAP 

-3.37 

LOP  339.04 

VP 

37.602 

GAP  5.60 

A7P  151 .65 

TAL 

213.33 

TAP 

37.15 

RCA  105.39 

APO 

153.72 

v2 

34  .811 

RC  127.120 

GL 

54.23 

GP  -62.31 

7AL 

97,21 

ZAP  95.66 

ETS  183.96 

ZAE 

66.47 

ETE 

107.72 

ZAC  076.59 

ETC 

79.04 

CLP  102.69 

PLANETOCENTRIC  CONIC 

C3  890.049 

VHL 

29.047 

CLA  69.14 

RAL 

10.95 

RAD  6572.9 

VEL  31.814 

PTH 

3.40 

VHP 

37.042 

DPA  -82.46 

RAP 

206.20 

ECC1 5.661  I 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

i 2 LONG 

23.86 

35 

0 17 

5073.23 

.03 

246.43 

280.98 

20.86 

16 

24  50 

4473.2 

-7.44 

243.98 

156.14 

I 

27  38 

3325.53 

.04 

97.43 

288.95 

20.86 

2 23  3 

2725.5 

-7.43 

94.98 

23.86 

15 

0 37 

5073.23 

.03 

246.43 

288.98 

20.86 

16 

24  50 

4473.2 

— 7,44 

243.90 

156.14 

1 

27  38 

3325.53 

.04 

97.43 

288.9 5 

20.86 

2 

23  3 

2725.5 

-7.43 

94  .90 

23.06 

15 

0 17 

5073.23 

.03 

246.43 

288.98 

20.86 

16 

24  50 

4473.2 

-7.44 

243.90 

156.14 

1 

27  38 

3325.53 

.04 

97.43 

208.95 

20.86 

2 

23  3 

2725.5 

-7.43 

94.90 

DIFFERENTIAL  CORRECTIONS 


MIO-COJRSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE-2.1155 

TRA 

1 .4597 

TC3 

-.0783 

BAU  2.4366 

SGT 

1001 .3  SGR  3302.8 

SG3 

51  .6 

ST 

4 70.0 

SR 

2710.6 

SS 

1701 .0 

RC-14.0232 

RRA 

1 .9519 

RC3 

-.1890 

FAU- .03401 

RRT 

.7002  RRF  -.9994 

RTF 

-.7689 

CRT 

.9171 

CRS 

1 .0000 

CST 

.91  3? 

FOE  2.7536 

FRA 

-.3559 

FC3 

.0330 

BSP 

9782 

see 

3260.3  R23  -.0794 

R13 

-.9967 

LSA 

3229.5 

MSA 

107.1 

SSA 

I . 1 

B0E14.1819 

BRA 

2.4374 

6C3 

.2046 

FSP 

-165 

SGI 

3205.3  SG2  596.5 

THA 

75.21 

ELI 

2744.0 

EL2 

105.1 

ALF 

00.92 

LAUNCH  DATE  FEB  26  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  132.00 
DISTANCE  380.951 


ARRIVAL  CATE  JUL  8 J969 


RL  148.13 

LAL 

-.00 

La  157.23 

VL  27.650 

CAL  -6.40 

AZl  55.76 

HCA 

106.02 

SMA 

129.19 

ECC  .10434 

INC34 .2369 

VI 

30.079 

RP  108.04 

LAP 

-3.39 

LOP  342.21 

VP  37.569 

GAP  5.57 

A7P  124.09 

TAL 

211.29 

tap 

37.31 

RCA  105.37 

APO  153.00 

V2 

34 .010 

RC  129.481 

GL 

62.16 

GP  -75.66 

ZAL  101.65 

ZAP  100.09 

ETS  212.00 

ZAE 

04.00 

ETE 

134.63 

ZAC  91.96 

ETC  100.75 

CLP 

1 135.05 

PLANETOCENTRIC  CONIC 

C3  305.592 

VHL 

17.401 

DLA  69.17 

RAt  349.11 

RAO  6571 .7 

VEL  20.662 

PTH 

3.17 

VHP  21 .493 

OPA  -70.04 

RAP  73.91 

ECC 

e.0293 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

23.82 

13 

1 10 

4906.00 

-5.47 

244 . 70 

257.03 

20.93 

14 

24  17 

4306.9 

-32.93 

242.20 

156.18 

23 

24  44 

3238.96 

-5.46 

95.67 

257.02 

20.93 

24 

18  43 

2639.0 

-12.92 

93.16 

23.82 

13 

1 10 

4906.08 

-5.47 

244.70 

257.03 

20.93 

14 

24  17 

4306.9 

-12.93 

242.20 

156.18 

23 

24  44 

3230.96 

-5.46 

95.67 

257.02 

20.93 

24 

10  43 

2639.0 

-12.92 

93.16 

23.82 

13 

1 10 

4986.00 

-5.47 

244 , 70 

257.03 

20.93 

14 

24  17 

4306.9 

-12.93 

242.20 

156.18 

23 

24  44 

3230.96 

-5.46 

95.67 

257.02 

20.93 

24 

10  43 

2639.0 

-12.92 

93.16 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9309  TRA  -.3741  TC3  -.0155  BAU  .3408 
ROE-5.2572  RRA  3.2022  RC3  -.0820  FAU- .00080 

.0023  BSP  11247 
.0034  FSP  -199 


FOE  I .3503  FRA  -.6105  FC3 
0DE  6.0229  BRA  3.3035  BC3 


MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA 

SOT  1024.5  SGR  3493.3  SG3  61.9  ST  960.8  SR 

RRT  -.7509  RRF  -.9065  RTt  .8451  CRT  -.9295  CRS 

SOB  3640.5  R23  -.1164  R1 3 -.9923  LSA  2323.5  MSA 

SGI  3580.1  SG2  660.2  THA  102-86  ELI  2151.0  El2 


tion  accuracy 
1947.5  SS  879.6 
.9928  CST  -.9670 
326.1  SSA  i.6 
323.6  AlF  115.43 


194  7 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  .4.  1968-69* 


LAUNCH  CATE  FEB  26  1969  FLIGHT  TIME  134.00  ARRIVAL  CATE  JUl  10  1969 

HELIOCENTRIC  CONK  DISTANCE  394.526 

Rl  140.13  LAL  -.00  La  157.23  VL  27.596  CAL  -6.16  A?L  67.32  HCA  100.03  SMA  120.02  ECC  .10369  INC22.6756  vl  30.079 

RP  100.02  LAP  -3.39  LOP  345.39  VP  37.537  GAP  5.70  A7P  112.43  TAL  209.60  TAP  30.44  RCA  105.16  APO  152.40  V?  34.825 

RC  131.823  Gl  61.13  GP  -74.76  7AL  106.20  7AP  105.20  ETS  264.11  7AE  94.06  ETE  185.72  7AC  100.05  ETC  161.09  ClP  175.70 

Plane tocentric  conic 

C3  145.894  VHL  12.079  CLA  64.02  RAL  344.42  RAO  6570.6  VEL  16.347  PTH  2.86  VHP  14.735  OPA  -67.06  RAP  59.24  ECC  3.4010 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

20.90 

12  53  49 

4859.60 

-12-11 

238.69 

248.65 

25.79 

14  14  49 

4259-6 

-19.29 

235-43 

151 .10 

22  54  43 

3144.37 

-12.10 

95.21 

240.63 

25.79 

23  47  7 

2544.4 

-19.28 

91  .95 

28-90 

12  53  49 

4059-60 

-12.11 

238.69 

248.65 

25.79 

14  14  49 

4259.6 

-19-29 

235.43 

151.10 

22  54  43 

3144.37 

-12.10 

95.21 

248.63 

25.79 

23  47  7 

2544.4 

- 19.28 

91  .95 

28.90 

12  53  *9 

4859.60 

-12.11 

238.69 

2*8.65 

25.79 

14  14  49 

4259-6 

-19.29 

235.43 

151  .10 

22  54  43 

3144.37 

-12.10 

95.21 

248.63 

25.79 

23  47  7 

2544.4 

-19.28 

91  .95 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA  T ION  ACCURACY 

TOE  3.4096  TRA-2.7023  TC3  -.1828  0AU  .3627  SGT  3440.3  SGR  1610.5  SG3  77.7  ST  1052.9  SR  535.0  SS  676.3 

ROE  -.5107  RRA  1 .4260  RC3  .0341  FAU  .01291  RRT  -.93 90  RRF  -.8988  RTF  .9931  CRT  -.0303  CRS  .7022  CST  -.9967 

FOE  1.0186  FRA  -.6596  FC3  -.0766  09P  11856  SGB  3805.9  R23  -.1601  R13  -.9853  LSA  2021.7  MSA  299.4  SSA  1.9 

0OE  3.4477  0RA  3.0555  0C3  .1059  FSP  -252  SGI  3772.5  SG2  502.9  THA  155.04  ELI  1906.7  EL2  28°. 3 AlF  166.19 

LAUNCH  DATE  FE0  26  1 969  FLIGHT  TIME  136.(30  ARRIVAL  CATE  JUL  12  1969 

HELIOCENTRIC  CCNIC  OISTANCE  400.277 

RL  140.13  LAL  -.00  La  157.23  VL  27.544  GAL  -5.07  A7L  73.22  HCA  191 .83  SMA  120.45  ECC  .10356  INC16.7814  VI  30.079 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.505  GAP  5.00  A7P  106.44  TAL  208.01  TAP  39.04  RCA  104.00  APO  152.03  V2  34.833 

RC  134.153  CL  57.61  GP  -68.95  7AL  110.14  7AP  110.40  ETS  206.87  7AE  101.15  ETE  207.02  7AC  105.49  ETC  183.49  ClP-166.94 

plane tocentric  conic 

C3  87.759  VHL  9.360  OLA  60.72  RAL  346.85  RAO  6569.7  VEL  14.460  PTH  2.63  VHP  11.402  OPA  -59.80  RAP  52.7]  ECC  2.4443 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

33.75 

13  15  9 

4736.41 

-17.75 

231 

.74  246.53 

30.90 

14  34 

5 

4136.4 

-24.56 

227.65 

146.25 

22  52  46 

3060.45 

-17.74 

93 

.93  246.51 

30.90 

23  43 

46 

2460.4 

-24.55 

89.84 

33.75 

13  15  9 

4736.41 

-17.75 

231 

.74  246.53 

30.90 

14  34 

5 

4136.4 

-24.56 

227.65 

1*6.25 

22  52  46 

3060.45 

-17.74 

93 

.93  246.51 

30.90 

23  43 

46 

2460,4 

-24.55 

09.84 

33.75 

13  15  9 

4736. 4J 

-17.75 

231 

.74  246.53 

30.90 

14  34 

5 

4136.4 

-24.56 

227.65 

146.25 

22  52  46 

3060.45 

-17.74 

93 

.93  246.51 

30.90 

23  43 

46 

2460.4 

-24.55 

89.84 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.5687 

TRA-2.7376 

TC3  -.5206  BAU  .6121 

SGT  3890.6  SGR 

461.0  SG3 

97,0 

ST 

1077.1 

SR  350.9 

SS 

648.1 

ROE  -5536 

RRA  .2460  RC3  -.0339 

FAU  .02215 

RRT  -.2555  RRF  - 

.0589  RTF 

.9768 

CRT 

.6637 

CRS  -.7071 

CST 

-.9830 

FOE  .9911 

FRA  -.6806 

FC3  -.2185 

BSP  12201 

SGB  3917.9  R23  - 

.2007  R13  - 

.9761 

LSA 

1997.3 

MSA  270.8 

SSA 

2.6 

BOE  2.6277 

BRA  2.7486 

0C3  .5217 

FSP  -316 

SGI  3892.4  SG2 

446.3  THA  170.24 

eli 

1891 .8 

El2  260 . 5 

ALF 

7.21 

lUNCH  DATE  FEB  26  1969 

flight  time  130.00 

arrival  cate 

;ul 

34  1969 

heliocentric  CONK 

DISTANCE  406. 

090 

Rl  148.13 

lAl  - .00 

La  157,23 

VL  27.491 

CAL 

-5.59  A7L  76.74 

HCA  194.89 

SMA  128 

-09 

ECC 

.18369 

I NCI  3.2618 

vi 

30.079 

RP  100-77 

LAP  -3.38 

LOP  351.74 

VP  37.474 

GAP 

6.09  A7P  302.03 

TAL  206.44 

TAP  41,33 

RCA 

104.56 

APO  153.62 

vz 

34.84  J 

RC  136.471 

Gl  53.61 

GP  -62.71 

7AL  113.31 

7AP  115.64  ETS  294-9* 

7AE  106.69 

ETE  213 

.11 

7AC 

109.76 

ETC  390.73 

ClP 

-160.7] 

- 

Plane TOCENTRIC  CONIC 

C 3 60.706  VHL  7.797  CLA  57.11  RAL  350.70  RAC  6569.1  VEL  13.496  PTH  2.47  VHP  9.536  CPA  -52.01  RAP  40.79  ECC  2.0004 

LNCh  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG  1NJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  TNJ  2 LAT  In;  2 LONG 

30.08  13  42  0 4629.24  -21 .85  224.7 0 245.77  35.80  14  59  9 4029.2  -28.25  219.82 

141.92  22  57  13  2995.92  -21 .83  92,32  245.75  35.00  23  47  9 2395.9  -28.23  87,43 

38.00  13  42  0 4629.24  -21.05  224.70  245.77  35.00  14  59  9 4029.2  -28.25  219.82 

341.92  22  57  13  2995.92  -21.03  92.32  245.75  35.00  23  47  9 2 395.9  -28.23  87.43 

38.00  13  42  0 4629.24  -21.85  224.70  245.77  35.00  M 59  9 4029.2  -28.25  219.02 

141.92  22  57  13  2995.92  -21.03  92.32  2*5.75  35.80  23  47  9 2395.9  -28.23  87.43 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TCE  2.1248  TRA-2.4907  TC3  -.9005  BAU  .7397  SGT  3980.7  SGR  546.1  SG3  117.4  ST  1062.6  SR  499.2  SS  654.5 

RCE  .6705  RRA  -.0601  RC3  -.1331  FAU  .02984  RRT  .6187  RRF  .7865  RTF  .9644  CRT  .8642  CRS  -.9530  CST  -.9760 

FCE  1.0126  FRA  -.6026  FC3  -.4249  BSP  12583  SGB  4010.0  R23  .2328  R13  .9666  LSA  2018.2  MSA  271  .0  SSA  3.4 

ecE  2.2305  BRA  2.4995  8C3  .9J03  FSP  -386  SGI  3995.2  SC2  427.5  THA  4.91  ELI  1912-7  El2  2*4.6  AlF  13.26 

LAUNCH  CATE  FF8  26  3969  FLIGHT  TIME  1*0.00  ARRIVAL  CATE  JUL  16  1969 

HELIOCENTRIC  CONIC  OISTANCE  *31.929 

Rl  148.13  LAL  -.00  La  157.23  VL  27.437  GAL  -5.31  A7l  79.07  HCA  197.99  SMA  127.73  ECC  .18*00  InCIO-9267  V]  30.079 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.443  CAP  6.29  A?P  100.40  TAL  204.87  TAP  42.87  RCA  104.23  APO  151.23  V2  34.850 

RC  138.775  GL  *9.73  GP  -56.08  7Al  115.7 2 7AP  120.52  ETS  298.75  7AE  111.15  ETE  214.50  7 AC  313.39  ETC  193.34  ClP-158.35 

PlANETOCENTRIC  CONIC 

C3  46.064  VHL  6.707  OLA  53.99  RAL  354.08  RAO  6568.7  V£l  12.939  PTH  2.16  VHP  0.407  OPA  -*6.56  RAP  46.34  ECC  3-7581 

LNCH  A7MTH  LNCH  T I ME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  JNJ  2 LAT  In;  2 LONG 

4 j .90  1*  9 0 4538.47  -24.60  218-00  2*  5-46  *0  - 29  1 5 2*  38  3938.5  - 30.5  8 212. *2 

138.10  2 3 2 59  29*9.41  -24.5  9 90.76  2*  5-4  4 40.28  2 3 5 2 8 2 3*9.4  - 30.5  7 8 5.18 

41.90  14  9 0 4538-47  -2*. 60  218.00  2*5-46  *0.29  152*38  3938.5  -30.58  212. *2 

138.10  23  2 59  29*9.41  -24.59  90.76  2*5.44  * 0.28  23  52  8 23*9.*  -30.57  85-10 

41.90  1*  9 0 4 5 38.47  -24  . 60  216  . 00  2*  5.46  *0.29  1 5 2*  38  3938.5  - 30.58  2 1 2. *2 

138  10  23  2 59  29*9.41  -24.59  90.76  2*5.44  *0.28  23  52  8 23*9.*  -30.57  85-J8 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERHlNA T ION  ACCURACY 

TCE  1.8737  TRA-2.2943  TC3-1 -3103  BAU  .0182  SGT  4064.3  SGR  648.3  SG3  137.0  ST  1065.9  SR  544.8  SS  662-5 

RCE  .6*16  RRA  -.1  357  RC3  -.2190  FAU  .03636  RRT  .7701  RRF  .9054  RTF  .95*7  CRT  .9000  CRS  -.9777  CST  •'.9714 

FCE  1.0255  FRA  -.6629  FC3  -.6834  BSP  12983  SGB  *11 5.6  R23  .2540  Rl  3 .9580  LSA  2036.6  MSA  263.6  SSA  4.3 

BCE  1.9805  BRA  2.2983  BC3  1.3206  FSP  -*57  SGI  4095-1  SG2  *10.*  THA  7.08  ElJ  1930.2  El2  229.6  AlF  14.9* 


19*8 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  FE0  2 6 1969  FLIGHT  TIME  M2. 00  ARRIVAL  CATE  JUL  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  *1 7.776 

RL  140. J3  LAL  -.00  LOL  157. 23  VL  27 . 364  GAL  -5.02  A7L  60.74  HCA  201.12  SNA  127.37  ECC  .10447  INC  9.2606  VI  30.079 

RP  106.71  LAP  -3.32  LOP  350.09  VP  37.412  GAP  6.51  A7P  90.65  TAL  203.30  TAP  44.42  RCA  103.07  APO  150.06  V2  34.860 

RC  141  .067  GL  46.14  GP  -51.63  7Al  1 1 7.41  7AP  125.02  ETS  301.00  7AE  114.70  ETE  214.00  7AC  116.60  ETC  194.20  ClP-157.60 

planetocentric  CONIC 

C3  37.066  VHl  6.060  CLA  51.31  RAl  350.07  RAD  6566.4  VEL  12.507  PTH  2.20  VHP  7.691  DPA  -40.93  RAP  44.06  ECC  I .6100 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

45.24 

14  34  53 

4461 .32 

-26 . 39 

211  .05 

245.47 

44.25 

15  49  15 

3061 .3 

-31 .96 

205.69 

134.76 

23  6 52 

2916.97 

-26.37 

09.44 

245.46 

44.24 

23  57  29 

2317.0 

-31 .95 

83.20 

45.24 

14  34  53 

4461 .32 

-26.39 

211.05 

245.47 

44.25 

15  49  15 

3061 .3 

-31 .96 

205.69 

134.76 

23  6 52 

2916.97 

-26.37 

09.44 

245.46 

44.24 

23  57  29 

2317.0 

-31 .95 

83.26 

45.24 

14  34  53 

4461 .32 

-26.39 

211.05 

245.47 

44.25 

15  49  15 

3061  .3 

-31 .96 

205 .69 

134.76 

23  0 52 

2916.97 

-26.37 

89.44 

245.46 

44.24 

23  57  29 

2317.0 

-31 .95 

83.26 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE 

1 .7032 

TRA-2.1274 

TC3-1.7440 

BAU 

.8760 

SGT  4163.0 

SGR 

601.0 

SG3 

154,9 

ST 

1069.9 

SR 

546.0 

SS 

662.3 

ROE 

.5759 

RRA  -.1453 

RC3  -.2003 

FAU 

.04182 

RRT 

.8155 

RRF 

.9338 

RTF 

.9475 

CRT 

.9133 

CRS 

-.9060 

CST 

-.9683 

FDE 

1 .0150 

FRA  -.6254 

FC3  -.9768 

BSP 

13502 

SGB 

4219.2  R23 

.2664 

R13 

.9509 

LSA 

2041  .6 

MSA 

255.5 

SSA 

5.3 

BOE 

1 .7900 

BRA  2.1324 

BC3  1.7677 

FSP 

-530 

SGI 

4201.1 

SG2 

391.1 

THA 

7.67 

ELI 

1936.1 

Cl2 

214.0 

AlF 

15.12 

LAUNCH  DATE  FEB  26  1 969  FLIGHT  TIME  144.00  ARRIVAL  DATE  JUL  20  1969 

HELIOCENTRIC  CONIC  OISTANCE  423.631 

RL  148.13  LAL  -.00  La  157.23  VL  27.330  GAL  -4.72  AZL  01.99  HCA  204.26  SHA  127.01  ECC  .10506  INC  0.0072  VI  30.079 

RP  100.60  LAP  -3.28  LOP  1.27  VP  37.302  GAP  6.72  A7P  97.31  TAL  201.70  TAP  45.96  RCA  103.51  APO  150.51  V2  34.070 

RC  143.344  GL  42.00  GP  -46.97  7AL  110.47  ZAP  129.12  ETS  302.59  ZA£  117.73  ETE  212.06  7AC  119.52  ETC  194.20  ClP-157.60 

planetocentric  conic 

C3  31.095  VHL  5.576  OLA  49.03  RAL  2.70  RAO  6560.2  VEL  12.340  PTH  2.23  VHP  7.225  OPA  -35.67  RAP  44.00  ECC  1.51J7 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.14 

14  59  30 

4394.99 

-27,51 

206.30 

245.82 

47.67 

16 

12  45 

3795.0 

-32.72 

199.69 

131 .66 

23  14  50 

2894.67 

-27.50 

00.38 

245.81 

47.66 

24 

3 5 

2294.7 

-32.7J 

81  .76 

40.14 

14  59  30 

4394.99 

-27.51 

206.30 

245.02 

47.67 

16 

12  45 

3795.0 

-32.72 

199.69 

131  .86 

23  14  50 

2894.67 

-27.50 

88.30 

245.81 

47.66 

24 

3 5 

2294 . 7 

-32.71 

01.70 

40.14 

14  59  30 

4394.99 

-27.51 

206.30 

245.02 

47.67 

16 

12  45 

3795.0 

-32.72 

199.69 

131 .06 

23  14  50 

2894,67 

-27.50 

00.38 

245.01 

47.66 

24 

3 5 

2294 . 7 

-32.7J 

61  .76 

DIFFERENTIAL  CORRECTIONS  „ MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .6200 

TRA 

-1 .9313 

TC3-2.J280 

BAU 

.0941 

SGT  4194.3 

SGR 

671.5 

SG3 

165.6 

ST 

1905.3 

SR 

547.5 

SS 

676.2 

RDE 

.5302 

RRA 

-.1144 

RC3  -.3132 

FAU 

.04413 

RRT 

.0106 

RRF 

.9332 

RTF 

.9357 

CRT 

.9215 

CRS 

- .9910 

CST 

-.9650 

FOE 

1 .0254 

FRA 

- . 5206 

FC3-1  .2286 

BSP 

12790 

see 

4247.7  R23 

.2870 

R13 

.9392 

LSA 

2079.0 

MSA 

254  ^ 

SSA 

6.3 

BOE 

1 .7129 

BRA 

1 .9346 

BC3  2.1509 

FSP 

-510 

SGI 

4229.7 

SG2 

309.9 

THA 

7,46 

ELI 

1971 .7 

El2 

205.5 

ALF 

15.00 

LAUNCH 

DATE 

FEB 

26  1969 

FLIGHT 

TIME 

146.00 

ARRIVAL 

DATE 

JUL 

22  1969 

HELIOCENTRIC  CONIC  OISTANCE  429.476 

RL  140.13  LAL  -.00  La  1 57.23  VL  27.277  GAL  -4.42  A7L  02.97  HCA  207.41  SMA  126.66  ECC  .16560  INC  7.0256  VJ  30.079 

RP  100.65  LAP  -3.23  LOP  4.46  VP  37.353  GAP  6.94  A7P  96.24  TAL  200.10  TAP  47,50  RCA  103.12  APO  1 50 . 1 9 V2  34.880 

RC  145.606  GL  39.91  GP  -42.66  7AL  110.96  ZAP  132.01  ETS  303.01  7AE  120.11  ETE  211.29  7AC  122.23  ETC  193.99  ClP-156.01 

planetocentric  CONIC 


C3  26.000 

VHL 

5.105 

OLA  47.00 

RAL  6.41 

RAO  6560. 

,1  VEL  12.176 

PTH  2.19 

VHP 

6. 

921 

OPA  -3! .33 

RAP  43.82 

ECC 

1 .44Z4 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.67 

15 

22  59 

4337.25 

-28.21 

201.34 

246.51 

50.60 

16 

35 

16 

3737.2 

-33.09 

194.39 

129.33 

23 

20  59 

2079.61 

-20.20 

07.59 

246.50 

50.59 

24 

0 

58 

2279.6 

-33.06 

60.64 

50.67 

15 

22  59 

4337.25 

-28.21 

201 .34 

246.51 

50.60 

16 

35 

16 

3737.2 

-33.09 

194 .39 

129.33 

23 

20  59 

2879.61 

-20.20 

07.59 

246.50 

50.59 

24 

0 

50 

22 79.6 

-33.06 

60.64 

50.67 

15 

22  59 

4337.25 

-28.21 

201.34 

246.51 

50.60 

16 

35 

16 

3737.2 

-33.09 

194 .39 

129.33 

23 

20  59 

2679.61 

-20.20 

87.59 

246.50 

50.59 

24 

0 

58 

22 79.6 

-33.06 

60.64 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  1 .5225 

TRA- 

-1 ,0062 

TC3-2.5892 

BAU  .9389 

SOT 

4316.3  SGR 

656.9  SG3 

170.3 

ST  1900.2 

SR  524.9 

ss 

659.6 

ROE  .47 28 

RRA 

-.1017 

RC3  -.3495 

FAU  .04749 

RRT 

.8230  RRF 

.9325  RTF 

.9322 

CRT  .9259 

CRS  -.9933 

CST 

-.9630 

FOE  .9760 

FRA 

-.4604 

FC3-1 .5295 

BSP  13570 

SGB 

4366.0  R23 

.2002  R13 

.9352 

LSA  2064.2 

MSA  245.9 

S5A 

7.6. 

BOE  1.5942 

BRA 

1 .8090 

BC3  2.6127 

FSP  -579 

SGI 

4350.3  SG2 

369.5  THA 

7.20 

ELI  1962.0 

EL2  192.1 

ALF 

14 .49 

LAUNCH  DATE  FEB  26  1 969  FLIGHT  TIME  140.00  ARRIVAL  CATE  JUL  24  1969 


HELIOCENTRIC  CONIC  DISTANCE  435.319 

RL  140.13  LAL  -.00  La  157.23  VL  27.223  GAL  -4.11  A7L  ^3.77  HCA  210.56  SHA  126.30  ECC  .16667  INC  6.2319  VI  30.079 

RP  106.61  LAP  -3.J6  LOP  7.64  VP  37.324  GAP  7.16  A7P  95.37  TAL  190.47  TAP  49.04  RCA  102.73  APO  149.66  V2  34  .691 

RC  147.057  GL  37.21  GP  -39.26  7AL  110.94  ZAP  136.14  ETS  304.00  7A£  122.03  ETE  209.56  ZAC  124.79  ETC  193.53  ClP-156.63 

PLANETOCENTRIC  CONIC 

C3  23.750  VHL  4.074  OLA  45.42  RAl  10.06  RAO  6560.0  VEL  12.047  PTH  2.15  VHP  6.726  DPA  -27.24  RAP  43.96  ECC  1.3910 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 
52.67  15  45  29  4266.53  -20.63  196.94  247.53  53.10  16  56  56  3666.5  -33.22  169.71 

127.13  23  27  34  2069.44  -20.62  07.01  247.52  53.09  24  15  23  2269.4  -33.23  79.79 

52.67  15  45  29  4206.53  -20.63  196,94  247.53  53.10  16  56  56  3666.5  -33.22  109. 7j 

127.13  23  27  34  2069.44  -20.62  07,01  247,52  53.09  24  15  23  2269.4  -33.21  79.79 

52.07  15  45  29  4266.53  -20.63  196.94  247.53  53.10  16  56  56  3666.5  -33.22  169. 7j 

127.13  23  27  34  2069.44  -20.62  07.01  247.52  53.09  24  15  23  2269.4  -33.21  79.79 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  1.4537  TRA-1 .6690  TC3-3.0320  BAU  .9700  SGT  4412.5  SGR  634.3  SG3  106.7  ST  1905.5  SR  506.2  5S  646.6 

RDE  .4306  RRA  -.0026  RC3  -.3653  FAU  .04910  RRT  .0233  RRF  .9236  RTF  .9274  CRT  .9305  CRS  -.9953  CST  -.9609 

FDE  .9311  FRA  -.3660  FC3-1.7921  BSP  13927  SGB  4457.0  R23  .2731  R13  .9300  LSA  2061  .6  MSA  239.1  SSA  9.0 

BOE  1.5162  BRA  1.671 0 BC3  3.0540  FSP  -611  SGI  4443.5  SG2  357.5  THA  6.79  El!  1963.9  EL2  160.7  AlF  14.06 


1949 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4.  1968-69  » 


LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIMC  150.00 


ARRIVAL  CATE  JUL  26  1969 


heliocentric  conic 


RL  148.13 

LAL 

-.00 

LOL  157.23 

VL 

RP  108.58 

LAP 

-3.09 

LOP 

10.83 

VP 

RC  150.092 

gl 

34.73 

GP  - 

36.11 

ZAL 

planetocentric  conic 

C3  21.359 

VHL 

4.622 

OLA 

44.01 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

II 

54.78 

16 

7 17 

4241 

.51 

- 

125.22 

23 

34  43 

2862 

.76 

- 

54.78 

16 

7 17 

4241 

.51 

- 

DISTANCE  441.155 

27.170  GAL  -3.79  A7l  84.43  MCA  213.73  SNA  125.96  ECC  .18768  INC  5.5736  VI  30.079 
37.296  GAP  7.38  A 7P  94.64  TAL  196.84  TAP  50.56  RCA  102.32  APO  W9.60  V2  34.902 
118.48  ZAP  139.12  ET5  305.63  7A£  123.57  ETE  207.88  7AC  127.25  ETC  193.00  ClP-159.38 


125.22  23  34  43  2862.76  -28.86 

54.78  16  7 17  4241.51  -28.88 

125.22  23  34  43  2862.76  -28.86 

DIFFERENTIAL  COLLECTIONS 
TOE  1.4015  TRA-1 .5318  TC3-3.4729  BAU  .9973 

ROE  .3980  RRA  -.0647  RC3  -.3709  FAU  .04993 

FOE  .8827  FRA  -.2961  fC5-2 .02^8  BSP  14236 

BOE  1.4569  BRA  1.5331  BC3  3.4926  FSP  -630 

LAUNCH  DATE  FEB  26  1969 


13.69  RAO  8567,9  VEL  11.947  PTH  2.13  VHP 
J LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH 
8.88  193.02  248.89  55.22 

8.86  86.6]  248.88  55.21 

8.88  193.02  248.89  55.22 

86.61  248.88  55.21 

193.02  248.89  55.22 

86.61  248.88  55.21 

HIO-COURSE  EXECUTION  ACCUffACV 
SGT  4505.0  SCR 
RRT  .8182  RRF 
SC0  4546.2  R23 
SCI  4532.8  SC2 

FLIGHT  TIME  152.00 


6.607  OPA  -23.57  RAP  44.42  ECC  1.3515 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

17  17  58 

3641 .5 

-33.21 

185.58 

24  22  25 

2262.8 

-33.20 

79.17 

17  17  58 

3641  .5 

-33.21 

185.58 

24  22  25 

2262.8 

-33.20 

79.17 

17  17  58 

3641  .5 

-33.21 

185.58 

24  22  25 

2262.8 

-33.20 

79.17 

ORBIT  DETERMINATION  ACCURACY 


611.1  SC3 

192.4 

ST 

1911.9 

SR 

494.7 

SS 

631  .7 

= 

.9100  RTF 

.9232 

CRT 

.9355 

CRS 

-.9969 

CST 

-.9590 

1 

.2611  R13 

.9254 

LSA 

2060.4 

MSA 

232.2 

SSA 

10.4 

: 

349.2  THA 

6.37 

ELI 

1967.6 

EL2 

169.8 

ALF 

13.71 

l 

ARRIVAL  DATE  JUL  28  1969 


HELIOCENTRIC  CONIC 

RL  148.13  LAL  -.00  LOL  157.23  VL  27,117  CAL 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.268  CAP 

RC  152.312  CL  32.44  CP  -33.34  7AL  1 J 7 .61  7AP 

planetocentric  CONIC 

C3  19.465  VHL  4.412  OLA  4?.80  RAL  17.34 


DISTANCE  446.983 
-3.46  A7L  84.98  HCA 
7.60  A7P  94.02  TAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

56.46 

16  28  33 

4201.39 

-29.01 

189.53 

123.54 

23  42  34 

2858.53 

-29.00 

86.33 

56.46 

16  28  33 

4201 .39 

-29.01 

189.53 

123.54 

23  42  34 

2858.53 

-29.00 

86.33 

56.46 

16  28  33 

4201 .39 

-29.01 

189.53 

123.54 

23  42  34 

2858.53 

-29.00 

86.33 

differential 

CORRECTIONS 

MICH 

TOE  1.3604  TRA-1. 3928  TC3-3.9120  BAU  1 .0226 
ROE  -3723  RRA  -.0489  RC3  -.3705  FAU  .04999 
FOE  .8320  FRA  -.2087  FC3-2.2234  BSP  14541 
BOE  1.4104  BRA  1.3936  BC3  3.9295  FSP  -643 


RAO  6567,8  VEL  11.868  PTH  2.11 
INJ  RT  ASC  INJ  A7MTH 
250.56  57.04 

250.55  57.02 

250.56  57.04 

250.55  57.02 

250.56  57.04 

250.55  57.02 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4594.9  SCR  590.0  SC3  196.1 
RRT  .8100  RRF  .8928  RTF 
SOB  4632.7  R23  .2450  R13 

SCI  4619.9  3G2  344.1  THA 


SNA  125.62  ECC  .18883 

INC  5.0156 

VI 

30.079 

TAP  52.08  RCA  101 .89 

APO  149.34 

V2 

34.914 

- 

ETE  206.24 

ZAC  129.63 

ETC  192.45 

CLP 

-160.19 

VHP  6.543  OPA  -20.26 

RAP  45.14 

ECC 

1 .3203 

= 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

17  38  34 

3601  .4 

-33.13 

J81  .93 

24  30  13 

2258,5 

-33.12 

78.73 

" 

17  38  34 

3601 .4 

-33.1 3 

181 .93 

24  30  13 

2258.5 

-33.12 

78.73 

17  38  34 

3601 .4 

-33.13 

181 .93 

24  30  13 

2258 . 5 

-33.12 

78.73 

.9196 

.9215 

5.97 


ORBIT  OETERMINA 
ST  1918.0  SR 
CRT  .9414  CRS 
LSA  2059.3  MSA 
EL!  1971 .8  EL2 


TION  ACCURACY 
484.2  SS  614.9 
-.9983  CST  -.9 57 j 

224.9  S5A  1 1 .9 

158.9  AlF  13,46 


LAUNCH  DATE  FEB  26  1969 


flight  time  154.0A 


ARRIVAL  CATE  JUL  30  1969 


HELIOCENTRIC  CONIC 


RL 

148 .13 

LAL 

-.oo  La 

157.23 

VL 

27.065 

RP 

108.50 

LAP 

-2.92  LOP 

17.20 

VP 

37.241 

RC 

154.516 

gl 

30.29  GP 

-30.92 

7AL 

116.38 

planetocentric  conic 

C3 

17.940 

VHL 

4.236  OLA 

41  .75 

RAL 

21  .05 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.93 

16  49  31 

4165.38 

-29.07 

122.07 

23  51  11 

2856.19 

-29.06 

57.93 

16  49  31 

4165.38 

-29.07 

122.07 

23  51  11 

2856.19 

-29.06 

57.93 

16  49  31 

4165.38 

-29.07 

122.07 

23  51  M 

2856.19 

-29.06 

DIFFERENTIAL 

CORRECTIONS 

TDE  1.3JD2  TRA-1 .2479  TC3-4.3402  BAU  1 .0446 
ROE  .3528  RRA  -.0344  RC3  -.3644  FAU  .04938 
FOE  .7827  FRA  -.1176  FC3-2.3832  BSP  14758 
BOE  1.3762  BRA  1 .2483  BC3  4.3554  FSP  -644 


OISTANCE  452.803 


GAL  -3.12 

A7L  85. A7 

HCA  220.06 

SMA  125 

.28 

ECC  ,19013 

INC  4.5339 

VI 

30.079 

GAP'  7,83 

A7P  93.47 

TAL  193.53 

TAP  53 

.59 

RCA  10 1 .46 

APO  149.10 

V2 

34 .926 

ZAP  144.23 

ETS  306.84 

7AE  125,84 

ETE  204 

.69 

ZAC  131 .96 

ETC  19! .91 

CLP 

-161  .05 

RAO  6567.7 

VEL  11.803 

PTH  2.09 

VHP  6, 

520 

OPA  -17.26 

RAP  46.07 

ECC 

1 .2952 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

186.41 

252.55 

58.60 

17  58 

57 

3565.4 

-32.99 

178  .68 

86.16 

252.54 

58.59 

24  38 

47 

2256.2 

-32.98 

70 .44 

186.41 

252.55 

58.60 

17  58 

57 

3565.4 

-32.99 

3 78  .68 

86.16 

252.54 

58.59 

24  38 

47 

2256.2 

-32.98 

70 .44 

186.41 

252.55 

58.60 

17  58 

57 

3565.4 

-32.99 

1 70 . 60 

86.16 

252754 

58.59 

24  38 

47 

2256.2 

-32.98 

70.44 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4677.1  SCR 

571,7  SC3 

197.8 

ST  1926.4 

SR  477.6 

SS 

598.5 

RRT 

.7983  RRF 

.8722  RTF 

.9161 

CRT  .9481 

CRS  -.9991 

CST 

-.9554 

see  4711 .9  R23 

.2274  R13 

.9178 

LSA  2061 .5 

MSA  217.4 

SSA 

13.6 

SCI  4699.4  SC2 

342.7  THA 

5.60 

ELI  1979.2 

EL2  147.8 

AlF 

13.30 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  ALG  1 1969 


HELIOCENTRIC 

: CONIC 

RL  148.13 

LAL 

-.00 

La  157.23 

VL  27.012 

RP  108.47 

LAP 

-2.82 

LOP  20.39 

VP  37.215 

RC  156.704 

GL 

28.26 

CP  -28.78 

?AL  114.80 

planetocentric  conic 

C3  16.696 

VHL 

4.086 

OLA  40.83 

RAL  24 .84 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

59.26 

17 

10  25 

4132.85 

-29.06 

120.74 

0 

4 30 

2855.50 

-29.05 

59.26 

17 

10  25 

4132.85 

-29.06 

120.74 

0 

4 30 

2855.50 

-29.05 

59.26 

17 

10  25 

4132.85 

-29.06 

120.74 

0 

4 30 

2855.50 

-29.05 

DIFFERENTIAL  CORRECTIONS 

TOE  1 . 3020 

TRA- 

-1.1018 

TC3-4.7678 

BAU  1.0672 

ROE  .3369 

RRA 

-.0222  RC3  -.3581 

FAU  .04852 

FOE  .7304 

FRA 

-.0319  FC3-2.5158  BSP  15058 

BOE  1.3449 

BRA 

1.1020  BC3  4.7812 

FSP  -647 

OISTANCE  458.613 


CAL  -2.77 

A7L  85.89 

HCA  223.24 

SMA  124 

.94 

ECC  .19158 

INC  4.1M5 

VI 

50.079 

GAP  8.06 

ATP  93,00 

TAl  191.83 

Tap  55.09  RCA  101 .01 

APO  148.88 

V2 

34.938 

ZAP  146.43 

ETS  307.24 

1AI  126.66  ET£  203.27 

7AC  134.26 

ETC  191 .39 

CLP 

-161 .92 

RAO  6567.7 

VEL  11.751 

PTH  2.07  VHP  6. 

528 

OPA  -14.53 

RAP  47.17 

ECC 

1 .2748 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

183.59 

254.84 

59.95 

18  19 

28 

3532.8 

-32.82 

175.77 

86.10 

254.83 

59.94 

0 52 

6 

2255.5 

-32.81 

78  .28 

183.59 

254.84 

59.95 

18  19 

18 

3532.8 

-32.82 

175.77 

86,10 

254.83 

59.94 

0 52 

6 

2255.5 

-32.81 

78.28 

183.59 

254.84 

59.95 

28  19 

18 

3532.8 

-32.82 

175.77 

86.10 

254.83 

59.94 

0 52 

6 

2255.5 

-32.81 

70.28 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SOT  4762.8  SCR 

557.3  SG3 

198.5 

ST  1929.2 

SR  472.7 

$$ 

570.8 

RRT 

.7062  RRF 

.8497  RTF 

.9139 

CRT  .9552  CRS  -.9991 

CST 

-.9536 

SCe  4795.3  R23 

.2061  R13 

.9153 

LSA  2058.3 

MSA  208 . 9 

5SA 

15.4 

SCI  4783.0  SC2 

342.9  THA 

5.28 

ELI  1981.6 

El2  136.1 

ALF 

13.24 

1950 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


launch  cate  FEB  2 6 1969 


FLIGHT  TIME  1 58 .00 


ARRIVAL  CATE  AUG  3 1 969 


heliocentric  conic 

RL  U8. 13  LAL  -.00  LOL  157. 23 

RP  108.43  LAP  -2. 7J  LOP 

RC  158.875  CL  26.31  GP 

PLANE TOCENTRIC  CONIC 
C3  15.678  VHL  3.960  CLA 


23.58 

-26.90 


OISUNCE  464.413 

VL  26.960  GAL  -2.41  AZL  86.26  MCA  226.42  SHA  124.61 

VP  37.189  GAP  8.29  A7P  92.58  TAl  190.17  TAP  56.59 

7AL  112.92  7AP  148.42  ETS  307.51  7AE  127.34  ETE  201 .96 


ECC  .19320  INC  3.7359  VI  30.079 
RCA  100.54  APO  148.69  V2  34.951 
7AC  136.55  ETC  190.90  CLP-162.81 


40.01  RAL  28.75  RAD  6567.6  VEL  II  .707  PTH  2.06  VHP  6.562  DPA  -12.04  RAP  48.43  ECC  1.2^80 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.47 

17  31  27 

4103.21 

-29.00 

181.03 

257.42 

61.14 

18 

39  50 

3503.2 

-32.61 

173.13 

119.53 

0 14  37 

2856.48 

-28.99 

86.15 

257.41 

61.13 

1 

2 13 

2256.5 

-32.60 

78.25 

60.47 

17  31  27 

4103.21 

-29.00 

181.03 

257.42 

61.14 

18 

39  50 

3503.2 

-32.61 

173.13 

119.53 

0 14  37 

2856.48 

-28.99 

86.15 

257.41 

61  .13 

1 

2 13 

2256.5 

-32.60 

78.25 

60.47 

17  31  27 

4103.21 

-29.00 

181.03 

257.42 

61.14 

18 

39  50 

3503.2 

-32.61 

173.13 

119.53 

0 14  37 

2856.48 

-28.99 

86.15 

257.41 

61.13 

1 

2 13 

2256.5 

-32.60 

78.25 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .2761 

TRA  -.9510 

TC3-5.1838 

BAU 

1.0090 

SOT  4046.6  SCR 

546.1  SG3 

190.2 

ST 

1927.5  SR 

469.7 

SS 

557.2 

ROE 

.3245 

RRA  -.0113 

RC3  -.3510 

FAU 

.04738 

RRT  .7733  RRF 

.8256  RTF 

.9126 

CRT 

.9627  CRS 

-.9981 

CST. 

-.9517 

FOE 

.6776 

FRA  .0498 

FC3-2.6163 

BSP 

15362 

SOB  4877.3  R23 

.1034  R13 

.9137 

ISA 

2050.9  MSA 

199.7 

SSA 

17.4 

BOE 

1 .3167 

BRA  .9511 

BC3  5.1957 

FSP 

-647 

SCI  4065.0  SC2 

34 A. 9 THA 

5.01 

ELI 

1980.0  EL2 

123.7 

ALf 

13.25 

LAUNCH 

DATE  FEB  26  1969 

flight  time 

160.00 

ARRIVAL 

DATE 

AUG 

5 1969 

HELIOCENTRIC  CONIC 


DISTANCE  470.202 


RL 

148.13 

LAL 

-.00 

LOL 

157.23 

VL 

26.908 

CAL 

-2.04 

A7L 

06.60 

MCA  229.60 

SMA 

124.29 

ECC 

.19499 

INC 

3.3978 

VI 

30.079 

RP 

108.39 

LAP 

-2.59 

LOP 

26.78 

VP 

37.163 

CAP 

0.53 

AZP 

92.20 

TAL 

100.40 

TAP 

50.00 

RCA 

100.05 

APO 

148.52 

V2 

34.964 

RC 

161 .027 

CL 

24.43 

GP 

-25.23 

7AL 

110.74 

ZAP 

150.25 

ETS  307.65 

ZAE 

127.90  ETE  200.77 

7AC 

138.82 

ETC 

190.43 

CLP- 

-163.69 

PLANE TOCENTRIC  CONIC 

C3 

14.848 

VHL 

3.853 

dla 

39.24 

RAL 

32.77 

RAO  6567.6 

VEL 

11.672 

PTH 

2.05 

VHP 

6.616 

DPA 

-9.75 

RAP 

49.83 

ECC 

1 .2444 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .61 

17  52  47 

4075.94 

-20.89 

170.66 

260.29 

62.20 

19  0 43 

3475.9 

-32.36 

170.70 

118.39 

0 25  21 

2859.29 

-28.00 

06.31 

260.20 

62.10 

1 13  1 

2259.3 

-32.35 

70.35 

61  .61 

17  52  47 

4075.94 

-28.09 

170.66 

260.29 

62.20 

19  0 43 

3475.9 

-32.36 

170.70 

118.39 

0 25  21 

2859.29 

-28.80 

06.31 

260.20 

62.10 

1 13  1 

2259.3 

-32.35 

78.35 

61  .61 

17  52  47 

4075.94 

-28.09 

170.66 

260.29 

62.20 

19  0 43 

3475.9 

-32.36 

1 70 . 70 

118.39 

0 25  21 

2859.29 

-20.00 

06.31 

260.20 

62.10 

1 13  1 

2259.3 

-32.35 

78.35 

DIFFERENTIAL  CORRECTIONS 


MIO-CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .2519 

TRA  -.7926 

TC3-5.5709 

BAU 

1.1095 

SCT  4926.0  SCR 

530.0  SG3 

197.0 

ST 

1921 .0  SR 

468.6 

SS 

535.1 

ROE 

.3151 

RRA  -.0007 

RC3  -.3429 

FAU 

.04598 

RRT  .7507  RRF 

.0006  RTF 

.9115 

CRT 

.9702  CRS  • 

.9955 

CST 

-.9493 

FOE 

.6262 

FRA 

.1298 

FC3-2 .6000 

BSP 

15641 

SC6  4955.3  R23 

.1620  R13 

.9125 

LSA 

2039.5  MSA 

190.5 

SSA 

19.6 

80E 

1.2909 

BRA 

.7926 

BC3  5.5094 

FSP 

-643 

SCI  4943.0  9C2 

349.2  THA 

4.76 

ELI 

1974.2  EL2 

110.4 

alf 

13.36 

LAUNCH 

DATE 

FEB  26  1969 

FLIGHT  TIME 

162.00 

ARRIVAL 

DATE 

AUG 

7 J 969 

HELIOCENTRIC  CONIC 


DISTANCE  475.979 


RL  J40.13 

LAL 

-.00 

LOL  157.23 

VL  26.857 

GAL  -1.65 

A7L  86.91 

HCA 

232.79 

SMA  123.97 

ECC  .19696 

INC  3.0901 

VI 

30.079 

RP  108.35 

LAP 

-2.46 

LOP  29.97 

VP  37.138 

GAP  8.78 

AZP  91  .87 

TAL 

186.77 

TAP  59.56 

RCA  99.55 

APO  140.30 

V2 

34.977 

RC  163.161 

CL 

22.60 

GP  -23.75 

7AL  108.30 

ZAP  151.92 

ETS  307.64 

7AE 

128.38 

ETE  199.69 

ZAC  U1 .10 

ETC  189.99 

CLP 

-164.57 

PLANE TOCENTRIC  CONIC 

C3  14.179 

VHL 

3.766 

OLA  38.51 

RAL  36.92 

RAO  6567.6 

VEL  11.643 

PTH 

2.04 

VHP  6.687 

OPA  -7.65 

RAP  51.33 

ECC 

1 .2334 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.73 

18 

14  43 

4050.31 

-28.71 

176.42 

263.44 

63.15 

19  22  13 

3450.3 

-32.06 

168.4? 

117.27 

0 

36  32 

2864.49 

-28.70 

86.64 

263.43 

63.13 

1 24  16 

2264 . 5 

-32.05 

7g  . 63 

62.73 

18 

14  43 

4050.31 

-28.71 

176.42 

263.44 

63.15 

19  22  13 

3450.3 

-32.06 

168.4? 

117.27 

0 

36  32 

2864  .49 

-28.70 

86.64 

263.43 

63.13 

1 24  16 

2264 . 5 

-32.05 

78.63 

62.73 

IB 

14  43 

4050.31 

-28.71 

176.42 

263.44 

63.15 

19  22  13 

3450.3 

-32.06 

168.4? 

117.27 

0 

36  32 

2864.49 

-28.70 

86.64 

263.43 

63.13 

1 24  16 

2264.5 

-32.05 

78.63 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR8IT  DETERMINATION  ACCURACY 


TOE 

1 .2?56 

TRA  - 

.6277 

TC3-5.9466 

BAU 

1.1291 

SCT 

5002.5  SCR 

532.2  SG3 

195 .0 

ST 

1905.3 

SR 

468.4 

SS 

311  .0 

ROE 

.3070 

RRA 

.0094 

RC3  -.3347 

FAU 

.04441 

RRT 

.7437  RRF 

.7754  RTF 

.9112 

CRT 

.9775 

CRS 

-.9908 

CST 

-.946? 

FOE 

.5744 

FRA 

.2056 

FC3-2.71J6 

BSP 

15907 

see 

5030.7  R23 

.1412  R13 

.9120 

LSA 

2019.2 

MSA 

101 .1 

SSA 

22,0 

BOE 

1 .2637 

BRA 

.6270 

6C3  5.9560 

FSP 

-637 

SCI 

5018.2  SC2 

354.7  THA 

4.55 

ELI 

1959.6 

EL? 

96.1 

alf 

13.55 

LAUNCH 

OATE  FEB  26 

1969 

FLIGHT  TIME 

164.00 

ARRIVAL 

DATE 

AUG 

9 1969 

HELIOCENTRIC  CONIC 


OISTANCE  481.743 


RL  148.13 

LAL 

-.00 

LOL  157.23 

VL  26.806 

GAL  -1 .26 

A7L  07.19 

HCA  235.90 

SMA  123.65 

ECC  .19913 

INC  2.8071 

VI 

30  . 0 79 

RP  108.31 

LAP 

-2.33 

LOP  33.17 

VP  37.1J4 

GAP  9.03 

AZP  91.57 

TAL  105.06 

TAP  61 

.04 

RCA  99.03 

APO  148.27 

V2 

34.990 

RC  165.276 

GL 

20.80 

GP  -22.43 

ZAL  105.61 

ZAP  153.46 

ETS  307.50 

ZAE  120.70  ETE  190.71 

ZAC  143.37 

ETC  189.56 

CLP 

-165.44 

PLANE TOCENTRIC  CONIC 

C3  13.657 

VHL 

3.696 

DLA  37.79 

RAL  41.19 

RAO  6567.5 

VEL  11.621 

PTH  2.04 

VHP  6. 

773 

DPA  -5.71 

RAP  52.94 

ECC 

J .2248 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.85 

18 

37  21 

4025.90 

-28.46 

174.27 

266.06 

64.01 

19  44 

27 

34?5.9 

-31 .70 

166.23 

116.15 

0 

48  0 

2872.42 

-28.45 

07.15 

266.05 

64.00 

1 35 

52 

2272.4 

-31.69 

79.12 

63.^ 

18 

37  21 

4025.90 

-20.46 

174.27 

266.06 

64.01 

19  44 

27 

3425.9 

-31 .70 

166.23 

116.15 

0 

40  0 

2872.42 

-20.45 

07.15 

266.05 

64.00 

1 35 

52 

2272.4 

-31 .69 

79.12 

63.85 

18 

37  21 

4025.90 

-20.46 

174.27 

266.06 

64.01 

19  44 

27 

3425.9 

-31.70 

166.23 

116.15 

0 

40  0 

2872.42 

-20.45 

07.15 

266.05 

64.00 

1 35 

52 

2272.4 

-31 .69 

79.12 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.1 970 

TRA 

-.4521 

TC3-6.2703 

BAU  1.1464 

SGT  5070.0  SCR  ! 

520.6  SG3  ] 

192.4 

ST  1001.? 

SR  469.3 

SS 

486.6 

ROE  . 3026 

RRA 

.0201 

RC3  -.3253 

FAU  ,04?65 

RRT 

.7277  RRF 

.7507  RTF 

.9100 

CRT  .9043 

CRS  -.9831 

CST 

-.9422 

FOE  .5242 

FRA 

.2804 

FC3-2.7036 

BSP  16103 

see  5090.3  R23 

.1232  R13 

.9115 

LSA  1991 .4 

MSA  172.2 

SSA 

24.7 

BOE  1.2354 

BRA 

.4526 

BC3  6.2787 

FSP  -625 

SCI  5005.5  SC2  : 

361.5  THA 

4.36 

ELI  1937.? 

EL2  80.4 

ALF 

13.82 

1951 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  26  1969 


flight  time  166.00 


ARRIVAL  CATE  AUG  II  1969 


HELIOCENTRIC  CONK 

RL  MB.  13  LAL  -.00  LOL  157.23  VL  26.756 

RP  I OB .26  LAP  -2. IB  LOP  36.37  VP  37.090 

RC  167.370  CL  19.03  GP  -21.25  TAl  102.70 

planetocentric  CONIC 


DISTANCE  AB7.A92 

GAL  -.BA  A7L  B7.46  HCA  239.17  SMA  123.34  ICC  .20160  INC  2.5444  VI  30.079 

GAP  9,29  ATP  91.30  TAL  163.35  TAP  62.51  RCA  96.49  APO  MB. 19  V2  35.003 

7AP  154.69  ETS  307.21  7A£  129. J2  ETE  197.63  TAC  145.65  ETC  169. 14  ClP-166.30 


C3  13.272 

VHL  3.643 

OLA  37.05 

RAL  45.56 

RAO  6567.5 

VEL  11.604 

PTH  2.03 

VHP  6.673 

OPA  -3.92 

RAP  54.64 

ECC  J .2184 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTM 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.04 

19  0 56 

4001.67 

-26.12 

172.13 

270.53 

64.02 

20  7 30 

3401  .9 

-31.27 

164.07 

114.96 

0 59  27 

2663.99 

-26.11 

67.90 

270,52 

64.60 

1 47  31 

2264  .0 

-31.25 

79.65 

65.04 

19  0 56 

4001.67 

-26.12 

172.13 

270.53 

64.62 

20  7 30 

3401  .9 

-31.27 

164 ,07 

I 

114.96 

0 59  27 

2663.99 

-26.11 

67.90 

270.52 

64.60 

1 47  31 

2204.0 

-31 .25 

79.65 

1 

65.04 

19  0 56 

4001 .67 

-20.1 Z 

172.13 

270.53 

64.62 

20  7 36 

5401 .9 

-31 .27 

164.07 

114.96 

0 59  27 

2663.99 

-26.11 

07.90 

270.52 

64.00 

1 47  31 

2264.0 

-31 .25 

79.65 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1621  TRA  -.2706  TC3-6.5510  BAU  1.1637 

ROE  .2965  RRA  .0306  RC3  -.3166  FAU  .04067 

FDE  .4726  FRA  .3501  FC3-2.665S  BSP  16347 

006  1.1999  BRA  .2723  0C3  673567  F9P  -616 


MID-COURSE  EXECUTION  ACCURACY 
9GT  5136.6  SGR 
RRT  .7122  RRF 
SG6  3165.7  R23 
SGI  5132.6  SG2 


ORBIT  DETERMINATION  ACCURACY 


526.5  SG3 

169.3 

ST 

1040.3  SR 

469.6 

SS 

459.5 

.7269  RTF 

.9113 

CRT 

.9901  CRS 

-.9712 

CST 

-.9367 

z 

.1061  R13 

.9119 

LSA 

1947.0  MSA 

164.1 

SSA 

27.6 

s 

366.6  THA 

4.19 

Eli 

1696.3  EL2 

63.6 

alf 

M .20 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TI*  166.00 


ARRIVAL  OATE  AUG  13  1969 


HELIOCENTRIC  CONIC 
RL  146.13  LAL  -.00  LOL  157.23 

RP  106.22  LAP  -2.04  LOP  39.57 

RC  169.445  GL  17.27  CP  -20.20 

planetocentric  conic 


66.32 
113.66 
66.32 
113.66 
66.32 
113.66 

DIFFERENTIAL  CORRECTIONS 
TOC  1.1195  TRA  -.0769  TC3-6.7696 
ROE  .2953  RRA  .04J4  RC3  -.3076 
FDE  .4195  FRA  ,4163  FC3-2.5969 
BOE  1.1576  BRA  .0691  BC3  6.7767 


VL  26.706 
VP  37.067 
TAL  99.59 


DISTANCE  493.226 

CAL  -.42  A7L  67.70  HCA  242.36  SMA  123.04  ECC  .20409  INC  2.2965  V)  30.079 

GAP  9.56  ATP  91.07  TAL  161.62  TAP  63.99  RCA  97.92  APO  J46.15  V2  35.016 

ZAP  156.21  ETS  306.77  ZA£  129.42  ETE  197.04  TAC  147.94  ETC  166.73  CLP-167.16 


VHL  3.600 

OLA  36.27  RAL  50.06 

RAO  6567.5 

VEL  11.593 

PTH  ^ 2 .03  WP  6.964 

OPA  -2.25 

RAP  56.43 

ECC  1.2142 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  25  36 

3977.56 

-27.69 

169.94 

274.42 

65.57 

20  31  54 

3377.6 

-30.74 

161  .88 

1 10  26 

2699.92 

-27.66 

66.97 

274.42 

65.56 

1 56  46 

2299.9 

-30.73 

60.91 

19  25  36 

3977.56 

-27.69 

169.94 

274.42 

65.57 

20  31  54 

3377.6 

-30.74 

161 .68 

1 10  26 

2699.92 

-27.66 

66.97 

274.42 

65.56 

1 56  46 

2299.9 

-30.73 

60.91 

19  25  36 

3977.56 

-27.69 

169.94 

274.42 

65.57 

20  31  54 

3377.6 

-30.74 

161 .88 

1 10  26 

2699.92 

-27.66 

66.97 

274.42 

65.56 

I 56  46 

2299.9 

-30.73 

60.91 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.1794  9GT  5200.0  SGR 

FAU  .03905  RRT  .6970  RRF 

BSP  16543  5GB  5227.2  R23 

FSP  -606  SGI  3213.7  SG2 


ORBIT  DETERMINATION  ACCURACY 


525.2  SG3 

165.9 

ST 

1764.4 

SR 

469.6 

SS 

429.9 

.7040  RTF 

.9127 

CRT 

.9946 

CRS 

-.9529 

CST 

-.9291 

.0691  R13 

*9131 

LSA 

1667.6 

MSA 

157.5 

SSA 

30.6 

375.2  THA 

4.05 

ELI 

1644.6 

EL2 

47.0 

alf 

14.66 

LAUNCH  DATE  FEB  26  1969 


flight  time  ito.oo 


ARRIVAL  date  AUG  15  1969 


HELIOCENTRIC  CONIC 

DISTANCE  490.942 

RL  148.13 

LAL  - .00 

La  157.23 

VL  26.656 

GAL  .03 

ATL  07.93 

HCA  245.56 

SMA 

122.73 

ECC  .20692 

INC  2.0664 

VI 

30.079 

RP  106.18 

LAP  -1 .86 

LOP  42.77 

VP  37.044 

GAP  9.63 

ATP  90.66 

TAL  179.90 

TAP 

65.46 

RCA  97.34 

APO  140.13 

V2 

35.030 

RC  171 .490 

GL  15.53 

GP  -19.25 

7AL  96.31 

TAP  157.44 

ETS  306.16 

7A£  129.66  ETE 

196.32 

TAC  150.24 

ETC  186.32 

CLP 

'168.00 

planetocentric  conic 

C3  12.094 

VHL  3.591 

OLA  35.43 

RAL  54.61 

RAO  6567.5 

VEL  11.566 

PTH  2.03 

VHP 

7, 

>106 

OPA  -.71 

RAP  56.29 

ECC 

1 .2122 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.75 

19  51  36 

3952.09 

-27.14 

167.63 

270.53 

66.29 

20 

57 

26 

3352 . 1 

-30.10 

159.58 

112.25 

1 20  46 

2921.30 

-27.13 

90.40 

276.52 

66.26 

2 

9 

27 

2321.3 

-30.10 

82.35 

67.75 

19  51  36 

3952.09 

-27.14 

167,63 

276.53 

66.29 

20 

57 

26 

3352.1 

-30.10 

159.58 

112.25 

1 20  46 

2921.30 

-27.13 

90.40 

276.52 

66.26 

2 

9 

27 

2321.3 

-30.10 

82.35 

67.75 

19  51  36 

3952.09 

-27.14 

167.63 

276.53 

66.29 

20 

57 

26 

3352.1 

-30.10 

159.58 

112.25 

1 20  46 

2921.30 

-27.13 

90.40 

270.52 

66.26 

2 

9 

27 

2321.3 

-30.10 

82.35 

differential  corrections 

MIO-COUBSE  EXECUTION  ACCUNACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0789 

TRA  .1240 

TC3-6.9306  BAU  1.1956 

SGT  5272.1  SGR  - 

529.2  SG3  163.5 

ST  1729.5 

SR  472.8 

SS 

412.9 

ROE  .2956 

RRA  .0547 

RC3  -.2969  FAU  .03724 

RRT 

.6633  RRF 

.6064  RTF 

.9122 

CRT  .9970 

CRS  -.9284 

CST 

-.9212 

FOE  .3794 

FRA  .4092 

FC3-2.5003  BSP  16493 

see  5898.6  Ki 

.0046  Rj  3 

.9127 

LSA  1632.9  MSA  156.9 

SSA 

33.2 

BOE  1.1166 

BRA  .1356 

BC3  6.9370 

FSP  -554 

SCI  5284.6  SC2  : 

505.5  THA 

3.94 

ELI  1792.6 

EL2  35.2 

ALF 

15.25 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  172.00 


ARRIVAL  OATE  AUG  J7  1969 


RL  148.13 

LAL 

-.00 

La  157.23 

VL  26.607 

GAL  .49 

ATL  00.15 

HCA  248.76 

SMA  122.44 

ECC  .21000 

INC  1 .8456 

VI 

30.079 

RP  108.14 

LAP 

-1.72 

LOP  45.98 

VP  37.021 

GAP  10.12 

ATP  90.67 

TAL  178.17 

TAP  66.93 

RCA  96.73 

APO  146.15 

V2 

35.043 

RC  173.532 

GL 

13.80 

GP  -16.39  TAL  92.90 

TAP  158.59 

ETS  305.42 

TAE  129.92  ETE  195.67 

TAC  152.55 

ETC  187.89 

CLP 

-168.84 

planetocentric  conic 

C3  12.903 

VHL 

J.592 

OLA  34.53  RAl  59.19 

RAO  6567.5 

VEL  11.500 

PTH  2.03  VHP  7.243 

OPA  .73 

RAP  60.21 

ECC 

1 .2124 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.36 

20 

19  11 

3924.18 

-26.49 

165.11 

202.00 

66.99 

21  24 

35 

3324.2 

-29.36 

157.08 

110.64 

1 

29  44 

2949.52 

-26.47 

92.31 

202.00 

66.96 

2 10 

54 

2349.5 

-29.35 

84  .28 

69.36 

20 

19  11 

3924.16 

-26.49 

165.11 

202.00 

66.99 

21  24 

35 

3324.2 

-29.36 

157.08 

110.64 

1 

29  44 

2949.52 

-26.47 

92.31 

202.00 

66.90 

2 10 

54 

2349.5 

-29.35 

84.28 

69.36 

20 

19  11 

3924.18 

-26.49 

165.11 

202.00 

66.99 

21  24 

35 

3324.2 

-29.36 

157.08 

110.64 

1 

29  44 

2949.52 

-26.47 

92.31 

202.00 

66.90 

2 10 

54 

2349.5 

-29.35 

84  .28 

differential  corrections 

MIO-COWSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0026 

TRA 

.3304 

TC3-7.0073 

BAU  1.2098 

SCT_5320 . 7 SCff  525.5  SC3  i 

170,4 

ST  1617.8 

SR  467.8 

SS 

373.8 

ROE  .2923 

RRA 

.0654 

RC3  -.2676 

FAU  .03532 

RRT 

.6600  RRF 

.6642  RTF 

.9150 

CRT  .9961 

CRS  -.8856 

CST 

-.9054 

FOE  .3162 

FRA 

.5439 

FC3-2 .3697  BSP  16964 

SGB  5346.6  R23 

.0667  R13 

.9154 

LSA  17J7.5 

MSA  157.6 

SSA 

35.5 

BOE  1 .0444 

BRA 

.3368 

BC3  7.0132 

FSP  -579 

SCI  5332.3  SG2  390.2  THA 

3.79 

ELI  1683.6 

EL2  39.9 

ALF 

16.08 

1952 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  OATE  FEB  26  j 969 


HELIOCENTRIC  CONIC 


flight  time  174.00 
OISTANCE  3ID.3J7 


ARRIVAL  CATE  AUG  19  1969 


RL  148.13 

LAL  -.00 

LOL  157.23 

VL  26.558 

GAL  .96 

A7L  88.37 

HCA  251.97 

SMA  122.15 

ECC  .21335 

INC  1.6340 

V! 

30.079 

RP  108.10 

LAP  -1.55 

LOP  49.18 

VP  36.999 

GAP  10.42 

A7P  90.51 

TAl  176.44 

TAP  68.41 

RCA  96.09 

APO  140.21 

V2 

35.056 

RC  175.544 

CL  12.10 

GP  -17.62 

7Al  89.37 

TAP  159.66 

ETS  304.50 

TAE  130.13 

ETE  195.09 

TAC  154.07 

ETC  107.44 

CLP 

-169.66 

PLANETOCENTRIC  CONIC 

C3  13.050 

VHL  3.613 

OLA  33.55 

RAl  63.77 

RAO  6567.5 

VEL  11.595 

PTh  2.03 

VHP  7.389 

OPA  2.07 

RAP  62.20 

ECC 

1 -2140 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MT H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .21 

20  48  38 

3892.50 

-25.71 

162.28 

287.22 

67.67 

21  53  30 

3292.5 

-20.51 

154  .27 

108.79 

1 36  50 

2986.08 

-25.70 

94.80 

287.22 

67.65 

2 26  36 

2306 . 1 

-20.50 

06.00 

71  .21 

20  48  38 

3892.50 

-25.71 

162.28 

287.22 

67.67 

21  53  30 

3292.5 

-20.51 

154.27 

108.79 

1 36  50 

2906.00 

-25.70 

94.80 

287.22 

67.65 

2 26  36 

2306.1 

-20.50 

86.00 

110.00 

2 34  4 

2810.85 

-29.77 

82.85 

288.09 

72.36 

3 20  55 

2210.9 

-31 .09 

74  .28 

110.00 

0 54  29 

3115.72 

-21  . 78 

102.90 

285.25 

62.98 

1 46  25 

2515.7 

-25.22 

95.45 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9251 

TRA  . 5494 

TC3-7.0049 

BAU  1.2231 

SGT  5372.2  SGR  524.7  SC3  174.0 

ST  1500.1 

SR  464.2 

ss 

345.3 

ROE  .2913 

RRA  .0781 

RC3  -.2761 

FAU  .0  3 343 

RRT  , 

.6538  RRF 

.6451  RTF 

.9167 

CRT  .9896 

CRS  -.0250 

CST 

-.8069 

FOE  .2613 

FRA  .6027 

FC3-2.2178 

BSP  17165 

SGB  5397.7  R23 

.0561  R13 

.9170 

LSA  1606.1 

MSA  160.0 

SSA 

36.1 

BOE  .9699 

BRA  .5549 

BC3  7.0103 

FSP  -568 

SGI  5383.2  SG2  396.2  THA 

3.67 

ELI  1576.7 

El2  63.0 

alf 

16.97 

LAUNCH  DATE  FEB  26  1969 

flight  time  176.00 

ARRIVAL  DATE 

AUG 

21  1969 

►CLIOCENTRIC  CONIC 

DISTANCE  515.970 

RL  148.13 

LAL  -.00 

La  157.23 

VL  26.510 

GAL  1 .46 

A7L  88.57 

HCA  255. JT 

SMA  121.86 

ECC  .21700 

INC  1 .4299 

VI 

30.079 

RP  108.06 

LAP  -1.38 

LOP  52.39 

VP  36.977 

GAP  10.74 

ATP  90.37 

T4L  174.71 

TAP  69.09 

RCA  95.42 

APO  140.31 

V2 

35.069 

RC  177.535 

GL  10.43 

GP  -16.92 

7AL  85.78 

TAP  160.66 

ETS  303.40 

7 At  130.32  E Teel 94. 55 

TAC  157.19 

ETC  186.94 

CLP 

'170.40 

PLANETOCENTRIC  CCNIC 

C3  13.343 

VHL  3.653 

OLA  32.49 

RAL  68.30 

RAO  6567.3 

VEL  11.607 

PTH  2.03  VHP  7.548 

OPA  3.31 

RAP  64.24 

tee 

1 .2196 

LNCH  ATMTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

I UJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.36 

21  20  25 

3855.00 

-24.82 

158.99 

291.75 

68.33 

22  24  40 

3255.0 

-27.54 

151  .02 

106.64 

1 41  13 

3033.19 

-24.81 

98.03 

291.74 

68.31 

2 31  46 

2433.2 

-27.53 

90.06 

73.36 

21  20  25 

3855.00 

-24.82 

158.99 

291.75 

68.33 

22  24  40 

3255.0 

-27.54 

151  .02 

106.64 

1 41  13 

3033.19 

-24.81 

98.03 

291.74 

68.31 

2 31  46 

2433.2 

-27.53 

90.06 

110.00 

3 23  28 

2717.82 

-31.50 

76.16 

294.19 

75.97 

4 0 46 

2117.0 

-33.10 

67.30 

110.00 

0 41  17 

3218.36 

-18.48 

109.04 

288.50 

60.72 

1 34  56 

2610.4 

-22.24 

101 .92 

DIFFERENTIAL 

CORRECTIONS 

MIO-COUffSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .8360 

TRA  .7780 

TC3-6.9255 

BAU  1.2363 

scr  5423.2  SCR  324.2  SC3  169.7 

ST  1309.5 

SR  459.5 

ss 

321  .4 

ROE  .2911 

RRA  .0914 

RC3  -.2644 

FAU  .03166 

RRT  . 

64]0  RRF  , 

-6281  RTF  . 

-9192 

CRT  .9730 

CRS  -.7398 

CST 

-.8650 

FOE  .2074 

FRA  .6588 

FC3-2.0542 

BSP  17391 

SGB  5448.5  R23  . 

-0465  R13  . 

9194 

LSA  1406.2 

MSA  188.1 

SSA 

35.2 

BOE  .8852 

BRA  .7833 

0C3  6.9306 

FSP  -558 

SGI  5433.7  SG2  40J.5  THA 

3.56 

Eli  1460.2 

EL2  99.4 

alf 

17.94 

LAUNCH  DATE  FEB  26  1969 

flight  time  its.oo 

arrival  date 

AUG 

23  1969 

HELIOCENTRIC  CONIC 

DISTANCE  521.598 

RL  148.13 

LAL  -.00 

La  157.23 

vl  26.463 

gal  1.98 

ATL  88,77 

HCA  258.38 

SMA  121.58 

ECC  .22096 

INC  1 .2315 

Vl 

30.079 

RP  108.02 

LAP  -1.2! 

LOP  55.60 

VP  36.955 

GAP  11.07 

A7P  90.25 

TAL  172.99 

TAP  7].37 

RCA  94.72 

APO  140.44 

V2 

35.083 

RC  179.506 

GL  8.80 

GP  -16.28 

7Al  02.16 

ZAP  161.59 

ETS  302.11 

TAE  130.49 

ETE  194.07 

TAC  159.53 

ETC  106.37 

CLP 

-1 71  .29 

PLANETOCENTRIC  CONIC 

C3  13.792 

VHL  3.714 

DLA  31.36 

RAL  72.75 

RAO  6567.5 

VEL  11.627 

PTH  2.04 

VHP  7.7J8 

DPA  4.47 

RAP  66.34 

ECC 

I .2270 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATM TH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.92 

21  55  31 

3808  .04 

-23.82 

155.00 

296.35 

68.97 

22  58  59 

3200 .0 

-26.47 

147.07 

104.08 

I 41  39 

3094.59 

-23.81 

102.27 

296.35 

68.96 

2 33  14 

2494 .6 

-26.46 

94.34 

75.92 

21  55  31 

3808.04 

-23.82 

155.00 

296.35 

68.97 

22  58  59 

3208.0 

-26.47 

147.07 

104 .08 

1 41  39 

3094.59 

-23.81 

102.27 

296.35 

68.96 

2 33  14 

2494.6 

-26.46 

94.34 

110.00 

4 4 33 

2650.32 

-32.50 

71.15 

299.20 

70.70 

4 48  43 

2050.3 

-33.71 

62.3  3 

110.00 

0 35  44 

3300.31 

-15.68 

113.75 

292.16 

59.23 

1 30  44 

2700.3 

-19.65 

106.07 

DIFFERENTIAL  corrections 


mio-coursc  execution  accuracy 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7385 

TRA 

1 .0228 

TC3-6.7514 

BAU 

1.2458 

SGT 

5464.5 

SGR 

523.4  SG3 

165.3 

ST 

1276.0 

SR 

454.0 

SS 

305.7 

ROE 

.2919 

RRA 

.1060 

RC3  -.2498 

FAU 

.02978 

RRT 

.6285 

RRF 

.6129  RTF 

.9209 

CRT 

.9421 

CRS 

-.6201 

CST 

-.0466 

FOE 

.1557 

FRA 

.7162 

FC3-1 .8691 

BSP 

17489 

SOB 

5489.5 

R23 

.0397  R13 

.9211 

LSA 

J 370  .6 

MSA 

219.4 

SSA 

32.9 

BOE 

.7941 

BRA 

1 .0282 

BC3  6.7561 

FSP 

-543 

SGI 

5474.4 

SG2 

406.3  THA 

3.46 

ELI 

1346.7 

EL2 

144  .2 

alf 

18.76 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  180.00 


ARRIVAL  DATE  AUG  25  1969 


HELIOCENTRIC  CONIC 

RL  U8. 13  LAL  -.00  LOL  157.23  VL  26.416 

R£  107.98  LAP  -1.03  LOP  58.81  VP  36.933 

RC  181.455  GL  7.23  GP  -15.71  7AL  78.55 

PLANETOCENTRIC  CONIC 


differential  corrections 
TOE  .6256  TRA  1.2746  TC3-6.5155  BAU  1.2562 

ROE  .2930  RRA  .1208  RC3  -.2351  FAU  .02803 

FOE  .1033  FRA  .7697  FC3-1 .6838  BSP  17671 

BOE  .6908  BRA  1.2803  BC3  6.5197  FSP  -531 


OISTANCE  527.195 

GAL  2.52  A2L  88.96  HCA  261.59  SMA  121.30  ECC  .22526  INC  1.0376  Vl  30.0  79 

GAP  11.41  A TP  90.15  TAL  171.27  TAP  72.86  RCA  93.96  APO  148.63  V2  35.095 

TAP  162.46  ETS  300.62  TAE  130.65  £TE  193.63  TAC  161  .87  ETC  165.69  ClP-172.iO 


1 2 LONG 
14]  .89 
100.17 
141  .89 
100.17 
57.85 
111 -22 

ORBIT  DETERMINATION  ACCURACY 


C3  14.412 

VHL  3 . 796 

DLA  30.17 

RAL  77.09 

RAO  6567.6 

VEL  11.653 

PTH  2.05 

VHP  7.901 

OPA  5.54 

RAP  60.40 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MT H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

79.12 

22  35  59 

3744.35 

-22.73 

149.77 

301 .01 

69.61 

23  30  24 

3144.3 

-25,30 

100.08 

1 35  46 

3177.64 

-22.72 

108.05 

301.00 

69.59 

2 28  43 

2577.6 

-25.29 

79.12 

22  35  59 

3744.35 

-22.73 

149.77 

301 .01 

69.61 

23  38  24 

3144.3 

-25,30 

100.88 

J 35  46 

3177.64 

-22.72 

108.05 

301.00 

69.59 

2 28  43 

2577.6 

-25.29 

110.00 

4 41  35 

2595.11 

-33.16 

66.98 

304.08 

81.17 

5 24  50 

1995.1 

-34.02 

110.00 

0 33  16 

3374 .87 

-13.04 

117.91 

296.02 

58.12 

1 29  31 

2774.9 

-17.16 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5506.0  SGR 
RRT  .6165  RRF 
SOB  5530.6  R23 
SCI  5515.4  SG2 


521.5 

SG3 

160.0 

ST 

1165.0 

SR 

446.0 

SS 

296.2 

.5901 

RTF 

.9233 

CRT 

.004  3 

CRS 

-.4001 

CST 

-.0341 

.0327  R13 

.9234 

LSA 

1256.0 

MSA 

260.0 

SSA 

30.2 

409.9 

THA 

3.36 

Eli 

1232.0 

EL2 

197.3 

ALF 

19.23 

1953 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  * 


LAUNCH  CATC  FCC  26  1969 


flight  time  102. 00 


arrival  cate  AUG  27  1969 


HELIOCENTRIC  CONIC 
ffu  148.13  lAl  -.00  LOt  157. 23 

RP  107. 94  lap  - .84  LOP  6?. 03 

RC  183.384  GL  5.73  GP  -15.18 

PLANETOCENTRIC  conic 
C3  15 .219  VHL  3.90 
LNCH  TIME 
2 3 29  4 


CISTANCE  532.759 

VL  26.369  GAL  3.08  A7l  89.15  MCA  264.80  SMA  121.03  ECC  .22994  INC  .6467  VI  30.079 

VP  36.912  GAP  11.78  A7P  90.08  TAl  169.55  TAP  74.36  RCA  93.20  APO  146.86  V2  35.106 

7Al  74  .97  7AP  163.28  ETS  298.92  7AE  130.80  ETE  193.23  7AC  164.21  FTC  184.86  ClP-172.90 


LNCH  A7MTH 

8 3.76 
96.22 
100.00 
100.00 
no. on 

MO. 00 


ClA  28.94 
L-I  TIME 
3639.86 
3306.42 
3006.98 
3414.54 
2548.35 
3445.93 


16  4 

49  18 
42  26 
15  46 
32  28 

DIFFERENTIAL  CORRECTIONS 
TCE  .5015  TRA  1.5392  TC3-6.2J48 
ROE  .2948  RffA  . 1 362  RC3  -.2193 
FOE  .0518  FRA  .8221  FC3-1 .4974 
GCE  .5818  BRA  1 .5452  8C3  6.2186 

LAUNCH  cate  FEB  26  1969 

HELIOCENTRIC  CONIC 


2.06  VHP  8.099 
A7MTH  INJ  TIME 
24  29  44 
2 


RAL  81.27  RAC  6567.6  VEL  11.688  PTH 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ 
-21.56  141,57  305.68  70.22 

-21 .55  117.12  305.67  70.21  2 11  10 

-26.43  96.65  307.32  75.5!  3 39  25 

-16.83  123.04  303.61  64.93  1 39  21 

-33.59  63. AO  308.87  83.24  5 58  14 

-10.46  121. 79  299.99  57.27  1 29  54 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.2653  SGT  5543.2  SGR  518.7  SG3  156.3 

FAU  .02632  RRT  .6049  RRF  .5842  RTF  .9257 

BSP  17842  5GB  5567.4  R23  .0265  RI3  .9258 

FSP  -519  SGI  5552.2  SG2  412.3  Tha  3.26 


RL 

140.1  3 

LAL 

-.00 

LOL 

157.23 

VL  26 . 324 

GAL  3.68 

RP 

107.90 

LAP 

-.66 

LOP 

65.24 

VP  36.091 

GAP  12.16 

RC 

185.291 

CL 

4.29 

GP 

-14.70 

TAl  7]  .47 

TAP  164.03 

PLANETOCENTRIC  CONIC 

C3 

16.234 

VHL 

4 .029 

DLA 

27.67 

RAL  05.20 

RAD  6567.7 

LNCH  A7MTH 

LNCH  TIME 

L-! 

[ TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

33  45 

3314.40 

-24.31 

110.65 

90.00 

23 

43  21 

3661 .02 

-16.43 

140.97 

plight  time  i84.oo 

DISTANCE  538.285 

89.34  HCA  268.02  SMA  120.77 
90.02  TAL  167.85  TAP  75.87 


CPA  6.53  PAP  70.66  ECC  1 .2505 
PC  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

3039.9  -24.06  133.74 

2706.4  -24.05  109.30 

2407.0  -28.16  88.28 

2814.5  -20.07  J15.74 

1948.4  -34.16  54.20 

2845.9  -14.70  115.26 

ORBIT  DETERMINATION  ACCURACY 

ST  1079.0  SP  438.4  SS  295.5 
CRT  .7881  CRS  -.3322  C5T  -.8381 
LSA  1160.8  MSA  309.3  SSA  27.4 

ELI  1136.1  El2  256.3  AlF  18.75 

APR  I VAL  CATE  AUG  29  1 969 


ECC  .23503  INC  .6576  Vl  30.079 
RCA  92.38  APO  U9. 15  V2  35.120 
7AC  166.56  ETC  183.70  ClP-173.70 


100.00 
100.00 
MO.  00 


38  27 
25  16 

47  34 


2912.50 

3538.23 

2508.44 

3515.06 


-27.87 

-13.13 

-33.87 

-7.89 


90.00 

130.35 

60.31 

125.50 


VEL  11.731 
INJ  RT  ASC 
31 1 .67 
308.75 

312.59 
307.14 

313.59 
304.03 


PTH  2.07  VHP  8.311 
INJ  A7MTH  INJ  TIME 


75.01 

66.61 

78.72 

62.90 

85.05 

56.63 


2 29  0 
24  44  22 
4 27  0 

1 24  15 
6 29  22 
1 31  14 


CPA  7.44  PAP 
PC  CST  TIM  INJ 

2714.5 
3061  .0 

2312.5 
2938.2 

1 908 . 4 
291 5 . 1 


72.88  ECC  1 .267? 

2 LAT  INJ  2 LONG 
26.13  110.46 

19.46  133.61 

29. J 4 81  .42 

16.66  123.34 

34.18  51.08 

12.23  J19.08 


DIFFERENTIAL 

. CORRECTIONS 

MIO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  CE TERM  I NAT  I ON  ACCURACY 

TOE 

.3684 

TRA 

1 .8177 

TC3-5.0508 

BAU 

1.2723 

SGT 

5575.1 

SGR 

515.1 

SG3 

151  .9 

ST 

1030,1 

SR 

429. 3 

SS 

303.4 

RCE 

.2974 

RRA 

.1524 

RC3  -.2022 

FAU 

■02462 

RRT 

.5937  RRF 

.5715 

RTF 

.92 79 

CRT 

.6479 

CRS 

-.1799 

CST 

- .8623 

FOE 

.0026 

FRA 

.8747 

FC3-1 .3131 

BSP 

17989 

SGB 

5598.8 

R23 

.0218 

R13 

.9280 

LSA 

1099.7 

MSA 

357.0 

SSA 

2 4.9 

BCE 

.4735 

BRA 

1 .8241 

BC3  5.8622 

FSP 

-507 

SGI 

5583.5 

SG2 

413.9 

THA 

3.16 

ELI 

1070.7 

El2 

33  4 .6 

AlF 

16.58 

LAUNCH  CATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148,13  LAL  -.00  lOl  157.23 

RP  107,87  LAP  -.47  LOP  68.46 

RC  187.175  Gl  2.94  OP  -14.26 

PLANETOCENTRIC  CONIC 
C3  17,481  VHL  4.101  CLA 

LNCH  TIME 
2 27  26 
23  20  6 

4 18  M 
0 15  59 
6 17  M 
0 33  28 
DIFFERENTIAL  CORRECTIONS 
TCE  .2292  TRA  2.1136  TC3-5.4556 

RCE  .3011  RRA  .1693  PC 3 -.1839 

FOE  -.0436  FRA  .9281  FC3-1M34 Z 

BCE  .3784  BRA  2.1204  BC3  5.4587 

LAUNCH  DATE  FEB  26  1969 


flight  time  186.00 


ARRIVAL  cate  AUG  3 J 1969 


CISTANCE  543.760 

Vl  26.278  GAL  4.50  A 7L  89.53  HCA  27]  .24  SMA  120.5]  ECC  .24056  INC  .4693  vi  30.079 

VP  36.870  GAP  12.57  A7P  89.99  TAL  166.15  TAP  77.39  PCA  91.52  APO  M9.49  V2  35.132 

7Al  68.07  7AP  164.73  ETS  294 .84  7AE  131.05  ETE  192.52  7AC  168.90  ETC  182.29  ClP-174.50 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


26.38 
L-I  TIME 

3203.95 
3805.58 

2846.96 
3637.81 
2474 .57 

3582.96 


RAL  89.10  RAC  6567.7  VEL  11.704  PTH  2.08  VHP  8.539 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-26.04  Ml. 02  317.03  70.46  3 20  50 

-12.34  349.61  312.16  64.31  24  23  32 

-28.65  85.28  317.56  81.09  5 5 38 

-9.97  136.06  310.93  61 .67  3 16  37 

-34.03  57.68  318.24  86.60  6 58  26 

-5.33  1 29.09  308. M 56.19  I 33  M 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.2757  SGT  5600.4  SGR  5l0.9  SG3  147.6 

FAU  .02290  RRT  .5832  RRF  .5601  RTF  .9300 

BSP  18040  SGB  5623.6  R23  .0182  R13  .9301 

FSP  -492  SGI  5608.3  SG2  414.4  THA  3.06 


FLIGHT  TIME  188.00 


CPA  8.28  RAP  75.14  ECC  1.2877 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2603.9  -27.37  102-6] 

3205.6  -15.69  142.54 

2247.0  -29.59  76.60 

3037.8  -13.68  129.23 

1074.6  '34.13  40.44 

2983.0  -9.74  122-77 

ORBIT  DETERMINATION  accuracy 

ST  1020.7  SR  419.9  SS  318.0 

CRT  .4759  CRS  -.0473  CST  -.8982 

LSA  1086.7  M5A  392-7  SSA  22.7 

ELI  1050.6  El2  361.6  AlF  12.50 

ARRIVAL  CATE  SEP  2 1969 


HELIOCENTRIC  CONIC 

RL  148.13  LAL  -.00  LOL  157.23  VL  26.234 

RP  107.83  LAP  -.28  LOP  71.68  VP  36.850 

RC  189.037  GL  3.68  GP  -13.86  7 Al  64.79 

PLANETOCENTRIC  CONIC 


CISTANCE  549.201 

GAL  4.95  A7L  89.72  HCA  274,46  SMA  120.25 

GAP  13.01  A7P  89.98  TAl  164.47  TAP  78.93 

7AP  165.38  ETS  292.43  7AE  331.15  ETE  192.21 


ECC  .24659  INC  .2799  vj  30.079 
RCA  90.60  APO  149.90  ^2  35.144 

7AC  17J.24  ETC  180.05  CtP-175.30 


C3  18.9*1 

VHL 

4.358 

OLA  25.10 

RAL  92.71 

RAD  6567 j 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

8 16 

3133.70 

-26.90 

106.06 

90.00 

23 

0 5 

3914,57 

-9.04 

155.92 

100.00 

4 

52  47 

2796 , 73 

-29 . 1 3 

01.62 

100.00 

0 

10  M 

3726.77 

-7.06 

141 .06 

11 0.00 

6 

44  47 

2446.31 

-54.13 

55.40 

110.00 

0 

34  40 

3649.95 

-2.78 

132.60 

DIFFERENT  I Al  CORRECTIONS 
TCE  .0777  TRA  2.4203  TC3-5.0364  BAU  1.2794 

ROE  .3053  RRA  .1062  RC3  -.1661  FAU  .02131 

FCE  -.0896  FRA  .9795  FC3  -.97]3  BSP  18176 

BCE  .3150  BRA  2.4274  BC3  5.0391  FSP  -40] 


VEL  11.840  PTH  2.10  VHP  8.705  CPA 
INJ  RT  ASC  INJ  A7MTH 
322.01  80.80 

315.92  63.05 

322.37  82.96 

314.85  60.08 

322.84  87.90 

312.21  55.92 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5623.7  SGR 
RRT  .5726  RRF 
SGB  5646.4  R23 
SGI  5631 .2  SG2 


9,05  RAP  77,43  ECC  1.3125 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 0 29 

2533.7 

-27.90 

97.5  3 

24  13  20 

3314.6 

-12.59 

149.04 

5 39  23 

2196.7 

-29.79 

72  .88 

1 12  10 

3126,8 

-10.09 

I 34 .36 

7 25  33 

1846.3 

-34 .04 

46.24 

1 35  30 

3050.0 

-7.24 

126.35 

0R6IT  DETERMINATION  ACCURACY 


505.1 

SG3 

143.4 

ST 

1067.3 

SR 

409.5 

SS 

336.5 

.5405 

RTF 

.9325 

CRT 

.2907 

CRS 

. 0692 

CST 

- .9322 

.0143 

R13 

.9326 

LSA 

1M0.0 

MSA 

409.6 

SSA 

20.0 

413.5 

THA 

2.96 

ELI 

1074.9 

El2 

389.0 

AlF 

7.33 

1954 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69* 


LAUNCH  CATE  FE6  26  1969 


flight  time  190.00 


arrival  CATE  SEP  4 1969 


HELIOCENTRIC  conic 


oistance  554.577 


RL  148.13 

LAL 

-.00 

LOL  157.23 

VL  26.189 

GAL  5.64 

A7L  89.91 

MCA 

277.68 

SMA 

120.00 

ZCC  .25316 

INC 

.0885 

vi 

30.079 

RP  107.79 

LAP 

-.09 

LOP  74.91 

VP  36.829 

GAP  13.48 

A7P  89.99 

tal 

162.80 

TAP 

80.48 

RCA  89.62 

A PC 

1 50 . 38 

V2 

35.155 

RC  190.875 

CL 

.51 

GP  -13.50 

7AL  61.64 

7AP  165.96 

ETS  289.75 

7AE 

131 .24 

ETE 

191 .92 

7AC  173.55 

ETC 

176.23 

CLP 

-176.10 

PLANETOCENTRIC  CONIC 

C3  20.800 

VHL 

4.561 

CLA  23.84 

RAL  96.10 

RAC  6567.8 

VEL  13.924 

PTH 

2.12 

VHP 

9.051 

DPA  9.74 

RAP 

79.74 

zee 

1 .3423 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

( 2 LAT 

INJ 

? LONG 

90.00 

3 

43  0 

3081 .92 

-27.41 

102.35 

326.80 

82.59 

4 

34  2? 

2481  .9 

- 

28.1  5 

93.77 

90.00 

23 

0 27 

4009.60 

-6.07 

161 .32 

319.80 

62.29 

24 

7 17 

3409.6 

-9.73 

154 .56 

100.00 

5 

23  42 

2757.23 

-29.42 

78.73 

327.06 

84.45 

6 

9 40 

2157.2 

29.88 

69.95 

100.00 

0 

6 22 

3809.53 

-4.29 

145.65 

318.82 

60.39 

1 

9 51 

3209.5 

-8.20 

139.04 

l 10.00 

7 

10  25 

2423.36 

-34.17 

53.69 

327.38 

88.96 

7 

50  49 

1823.4 

33.94 

44.45 

1 10.00 

0 

36  8 

3716.16 

-.25 

136.06 

316.31 

55.82 

1 

38  4 

3116.2 

-4 . 74 

129.84 

DIFFERENTIAL  CORRECTIONS 


MIC-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

-.0820 

TRA  2.7431 

TC3-4.6038 

BAU 

1.2808 

SGT 

5642.6 

SGR 

498.2 

SG3 

139.3 

ST 

1141  .9 

SR 

398.7 

SS 

357.8 

ROE 

.3102 

RRA  .2033 

RC3  -.1483 

FAU 

.01975 

RRT 

.5621 

RRF 

.5375 

RTF 

.9351 

CRT 

.3210 

CRS 

.1635 

CST 

-.9578 

FOE 

-.1338 

FRA  1.0315 

FC3  -.8222 

BSP 

18301 

see 

5664.5 

r?3 

.0110 

R13 

.9351 

LSA 

1193.3 

MSA 

408.1 

SSA 

19.2 

BCE 

.3209 

BRA  2.7507 

BC3  4 .6062 

FSP 

-469 

SCI 

5649.6 

SG2 

411.5 

THA 

2.86 

Eli 

3143.1 

EL2 

395.3 

AlF 

2.75 

LAUNCH  DATE  FEB  26  1969 


flight  time  192.00 


ARRIVAL  CATE  SEP  6 1969 


HELIOCENTRIC  CONIC 
RL  140.13  LAL  -.00  LOL  157.23  VL 

RP  107.76  LAP  .10  LOP  78 . 1 3 VP 

RC  192.690  CL  -.57  GP  -13.16  7AL 

planetocentric  CONIC 


OISTANCE  559.586 


C3  22.951 

VHL 

4.791 

OLA  22.60 

RAl  99.29 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 

13  38 

3042.37 

-27.72 

90.00 

22 

55  13 

4096.7] 

-3.29 

100.00 

5 

51  41 

2726.25 

-29.60 

100.00 

0 

3 48 

3888 .06 

-1  .64 

110. 00 

7 

34  13 

2405.46 

-34 .18 

110.00 

0 

37  45 

3781 .62 

2.25 

DIFFERENTIAL  CORRECTIONS 

TOE  -.2483 

TRA 

3.0839 

TC3-4 .1675 

BAU  1.2703 

ROE  .3161 

RRA 

.2206 

RC3  -.1307 

FAU  .01823 

FOE  -.1760 

FRA 

1 .0842 

FC3  -.6877 

BSP  18397 

BOE  .4019 

BRA 

3.0918 

0C3  4.1695 

FSP  -458 

GAL  6.37 

A?L  90.10  MCA  280.90 

SMA 

119.75 

ECC  .26032 

INC  .1035 

VI 

30.079 

GAP  13.98 

A7P  90.02 

TAL  161.16 

TAP 

82.06 

RCA  88.58 

APO  350.9? 

V? 

35.166 

7AP  166.49 

ETS  286.80 

7 At  131 .32  ETE 

191 .65 

7AC  175.81 

ETC  168.31 

CLP 

-176.91 

RAO  6567.9 

VEL  12.014 

PTH  2.14 

VHP 

9.338 

DPA  10.37 

RAP  82.07 

ECC 

1 .3777 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

99.50 

331 .46 

83.99 

5 

4 21 

2442.4 

-28.27 

90.88 

166.22 

323.75 

61  .86 

24 

3 30 

3496.7 

-7.03 

159.53 

76.44 

331 .66 

85.64 

6 

37  7 

2126,3 

-29.89 

67.65 

149.97 

322.83 

60.15 

1 

8 36 

3288 . 1 

-5.60 

143.4? 

52.29 

331  .87 

89.78 

8 

14  18 

3805,5 

-33.83 

43.06 

139.47 

320.40 

55.88 

1 

40  47 

3181  .6 

-2.24 

1 33.27 

LAUNCH  CATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148.13  LAL  - .00  LOL  157.23 

RP  107.73  LAP  .29  LOP  81.36 

RC  194.480  CL  -1  .55  GP  -12.85 

PLANETOCENTRIC  CONIC 
C3  25.496  VHL  5.049  ClA  21.41 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 41  5 30  1 2.17 

90.00  22  51  31  4178.51 

100.00  6 17  7 2702.50 

100.00  026  3963.41 

110.00  7 56  15  2392.38 

110.00  0 39  28  3846.30 

differential  corrections 


VL  26.103 
VP  36.788 
7Al  55.83 

RAl  102.26 
INJ  LAT 

-27.92 

-.66 

-29.71 

.92 

-34.18 

4.71 


CAL 

GAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5656.3  SGR 
RRT  .5516  RRF 
SG0  5677.5  R23 
SGI  5662.8  SG2 


7.14  A7L 
14.51  A7P 


ORBIT  DETERMINATION  ACCURACY 


INJ  LONG 
97.32 
1 70 . 78 
74  .68 
154.10 
51.27 
142.86 


INJ  RT  ASC 
336.03 
327.72 
336.18 
326.85 
336.32 
324.49 


490.1  SG3  i 

135.3 

ST 

1240.6 

SR 

387.7 

SS 

380.4 

.5268  RTF 

.9378 

CRT 

-.0189 

CRS 

.2374 

CST 

- .9744 

.0081  RJ  3 

.9378 

LSA 

1295.1 

MSA 

395.5 

SSA 

17.8 

408.4  THA 

2.75 

ELI 

1240.6 

Cl2 

387.6 

ALF 

179.63 

194.00 

ARRIVAL 

CATE 

SEP 

0 196i 

.120 

1 HCA  284.13 

SMA 

119.51 

zee 

.26815 

TnC 

.3026 

VI 

30.079 

r TAL  159.53 

TAP 

83.66 

RCA 

87.46 

APO 

151.56 

v? 

35.177 

r 7 At  J31.38 

ETE 

191 .40 

7 AC 

377.81 

ETC 

144.52 

CLP' 

177.73 

) PTH  2.17 

VHP 

9.649 

CPA 

10.93 

RAP 

84 .42 

zee 

1 .4  196 

I INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

? LONG 

85.07 
61  .69 
86.56 
60.12 
90.39 
56.10 


5 31 
24  1 

7 2 
1 8 

8 36 


1 43  34 


2412.2 

3578.5 

2102.5 

3363.4 

1792.4 

3246.3 


-28.31 

-4.43 

-29.87 

-3.07 

-33.75 

.23 


88.67 
1 64 . 1 4 
65  .88 
147.58 
42.05 
136.64 


MID-COURSE  EXECUTION  A CCORACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.4182 

TRA 

3.4470 

TC3- 

-3.7329 

BAU 

1 .2730 

SGT 

U> 

in 

SGR 

481  .3 

SG3 

131  .5 

ST 

3 35  1 .4 

SR 

376.9 

SS 

402.0 

RCE 

.3231 

RRA 

.2379 

RC3 

- . J 133 

FAU 

.01668 

RRT 

.5413 

RRF 

.5172 

RTF 

.9405 

CRT 

-.3256 

CRS 

.2917 

CST 

' .9046 

FOE 

-.2149 

FRA 

1.1  396 

FC3 

-.5664 

BSP 

18394 

see 

5684  .8 

R23 

.0066 

R13 

.9405 

LSA 

1409.6 

MSA 

378 .6 

SSA 

16.7 

BOE 

.5285 

BRA 

3.4552 

BC3 

3.7346 

FSP 

-44  3 

SGI 

5670.4 

SG2 

404.3 

THA 

2.65 

ELI 

3352.3 

El2 

373.6 

alf 

177.03 

LAUNCH  CATE  FEB  26  1969 


flight  time  196.00 


ARRIVAL  CATE  SEP  10  1969 


HELIOCENTRIC  CONIC 


OISTANCE  570.262 


RL  148.13 

lal 

-.00 

LOL  157.23 

VL  26.061 

GAL  7.96 

A7l  90.51 

HCA 

287.36 

SMA 

119.27 

ECC  .2767? 

INC  .5060 

VI 

30.079 

RP  107.70 

LAP 

.48 

LOP  84.58 

VP  36 . 768 

GAP  15.09 

A7P  90.15 

tal 

157.94 

tap 

85.30 

RCA  86.27 

APO  152.20 

V2 

35.107 

RC  196.245 

gl 

-2.45 

GP  -12.57 

7AL  53.17 

7AP  167.35 

ETS  280.06 

7At 

131 .42 

ETE 

191 .16 

7 AC  3 70.23 

ETC  72.50 

CLP 

-170.55 

PLANETOCENTRIC  CONIC 

C3  28.501 

VHL 

5.339 

OLA  20.26 

RAl  105.03 

RAO  6568.1 

VEL  12.242 

PTH 

2.20 

VHP 

9.988 

CPA  11.43 

RAP  06.70 

ECC 

1 .4  690 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

5 52 

2989.67 

-28  .04 

95.68 

340.51 

85.88 

5 

55  4! 

2309.7 

-20.32 

87.03 

90.00 

22 

48  50 

4256.34 

I .86 

175.12 

331 .72 

61 .74 

23 

59  46 

3656.3 

-3.94 

1 68 . 50 

100.00 

6 

40  19 

2685.07 

-29.78 

73.39 

340.63 

87.24 

7 

25  5 

2O05.J 

-29.04 

64.59 

100.00 

0 

0 59 

4036.17 

3.38 

158.10 

330.87 

60.28 

1 

8 16 

34  36.2 

-.60 

151  .57 

110.00 

8 

16  36 

2383.86 

-34.18 

50.60 

340.7? 

90.78 

8 

56  20 

1703.9 

-33.69 

41.39 

110.00 

0 

41  \Z 

3910.35 

7.13 

146.23 

328.56 

56.48 

1 

46  22 

3310.2 

2.67 

139.97 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5999  TRA  3.8258  TC3-3.3204  BAU  1.2657 

ROE  .3307  RRA  .2546  RC3  -.0973  FAU  .01526 

FOE  -.2542  FRA  1.1945  FC3  -.4635  BSP  18487 

BCE  .6850  BRA  3.8343  BC3  3.3219  FSP  -432 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5669.2  SGR  470.7  SG3  127.8 

RRT  .5301  RRF  .5065  RTF  .9437 

SCO  5688.7  R23  .0045  R13  .9437 

SGI  5674.7  SG2  398.8  THA  2.53 


ORBIT  DETERMINATION  ACCURACY 
ST  1466.2  SR  365.6  SS  4?5.2 

CRT  -.2117  CRS  .3386  CST  -.9905 

LSA  1527.9  MSA  360.0  SSA  15.6 

ELI  1468.4  EL?  356.7  AlF  1 76 . 79 


1955 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATC  F£8  26  1969 

HCUOCCNTRJC  CONIC 
*L  148.13  lAl  '.DO  LOL  157.23 

RP  107.67  LAP  .67  LOP  87.81 

RC  197.986  CL  '3.27  CP  -12.31 

PLANETOCENTRIC  CONIC 


Flight  time  198.00 


ARRIVAL  CATE  SEP  12  1969 


vl  26.020 
VP  36.748 
TAl  5D.67 


CAL 

CAP 


CISTANCE  575.299 

8.83  A7l  90. 72  HCA  290.59  5HA  119.04  ECC  .28612  INC  .7183  Vl  30.079 
15.72  A7P  90.25  TAL  356.38  TAP  86.97  RCA  84.98  APO  153.10  V2  35.196 


7AP  167.67  ETS  276.26  7AE  131.44  ETE  190.93  7AC  176.47  ETC  36.51  ClP-179-39 


C3  32.041 

VHL 

5 

.661 

DlA  19. j7 

RAL  107.60 

RAD  6568.3 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

28 

20 

2973.77 

-28.11 

94.52 

90.00 

22 

46 

53 

4330.98 

4,25 

179.30 

100.00 

7 

1 

31 

2673.29 

-29.81 

72,52 

100.00 

0 

0 

19 

4106.69 

5.75 

161.99 

110.00 

8 

35 

23 

2379.63 

-34.17 

50.77 

110.00 

0 

42 

56 

3973.11 

9.48 

149.59 

DIFFERENTIAL  CORRECTIONS 
TDE  -.7886  TRA  4.2279  TC3-2.9270 

ROE  .3393  RRA  .2707  RC3  -.0823 

FOE  -.2919  FRA  1.2519  FC3  -.3743 

60 E .8565  6RA  4.2366  0C3  2.9282 

LAUNCH  CATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148.13  LAL  -.00  LOL  157.23 

RP  107.64  LAP  .86  LOP  91.05 

RC  199.701  GL  -4 .00  CP  -12.07 

PLANETOCENTRIC  CONIC 


BAU  1.2543 
FAU  .01385 
BSP  18548 
FSP  -421 


VL  25.979 
VP  36.727 
7AL  48.35 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
344.92  86.46  6 17  54 

335.71  61.98  2359  4 

345.02  87.70 

334.89  60.61 

345.08  90.98 

332.62  57.00 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5669.6  SCR  459. 1 SC3  124^2 
RRT 

see 

SCI 


7 46  4 

I 8 45 
9 15  2 

1 49  10 


.5182  RRF  .4957  RTF  .9470 
5688.2  R23  .0030  R13  .94  70 

5674.7  SG2  392.3  THA  2.4J 


flight  time  200.00 
01  STANCE  580. 2J0 


OPA  11  .86  RAP  89.15  ECC  1 .5273 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2373.8  -28.31  85.86 

3731 .0  .47  172.66 

2073.3  -29.81  63.71 

3506.7  1.79  155.44 

1779.6  -33.66  4] .07 

3373.1  5.06  143.27 

ORBIT  DETERMINATION  ACCURACY 

ST  1579.4  SR  354.3  SS  447.0 

CRT  -.2780  CRS  .3754  CST  -.99 41 

LSA  1644.0  MSA  341.8  SSA  14.7 

ELI  1582.6  El2  339.6  AlF  176.26 

ARRIVAL  OATE  SEP  14  1969 


CAL 

CAP 


C3  36.215 

VHL  6.018 

OLA  18.14 

RAl  109.98 

RAO  6568.4 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 48  45 

2963.64 

-28.15 

93.78 

90.00 

22  45  27 

4402-89 

6.54 

183.35 

100.00 

7 20  52 

2666.59 

-29,83 

72.02 

100.00 

23  56  1 

4175.17 

8.02 

165.81 

uo.oo 

8 52  39 

2379.42 

-34.J7 

50.26 

no. 00 

0 44  39 

4035 . 1 I 

11.76 

152.94 

A7L  90.94 

HCA  293.82 

SMA 

118.82 

ECC  .29645 

INC 

.9392 

Vl 

30.079 

ATP  90.38 

TAL  154.86 

TAP 

88.68 

RCA  03.59 

APO 

154.04 

V2 

35 .205 

ETS  272.20 

7AE  131.44 

ETE 

190.72 

7AC  174,29 

ETC 

26.07 

ClP 

179.76 

VEL  12.553 

PTH  2.27 

VHP 

10.762 

OPA  12.23 

RAP 

91  .51 

ECC 

1 .5960 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

349.26 

86.82 

6 

30  9 

2363 .6 

- 

28.30 

85 .12 

339.70 

62.39 

23 

50  50 

3802.9 

2.79 

176.67 

349.35 

87.96 

8 

5 19 

2066.6 

29.79 

63.22 

338.90 

61 .11 

25 

5 36 

3575.2 

4,10 

159.21 

349.39 

90.99 

9 

32  19 

1779.4 

- 

33.66 

41  .05 

336.66 

57.67 

1 

51  54 

3435.1 

7.40 

146.55 

DIFFERENTIAL  CORRECTIONS 
TDE  -.9854  TRA  4.6549  TC3-2.5569 
ROE  .3488  RRA  .2859  RC3  - .0684 
FOE  -.3286  FRA  1.3119  FC3  -.2983 
BOE  1.0453  BRA  4.6637  BC3  2.5579 

LAUNCH  DATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148.13  LAL  -.00  LOL  157.23 

RP  107.62  LAP  1 .04  LOP 

RC  201 .391  CL  -4  .66  CP 
PLANETOCENTRIC  CONIC 
C3  41 .1 39  VHL  6.414  CIA 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU  1.2384 
FAU  .01248 
BSP  18624 
FSP  -411 


SGT 

5663.7 

SGR 

446.2  SG3 

120.0 

ST 

1607,0  SR 

343.0 

SS 

460.2 

RRT 

.5054 

RRF 

.4843  RTF 

.9505 

CRT 

-.3302  CRS 

.4053 

CST 

-.9962 

SG6 

5603.2 

R23 

.0021  R13 

.9505 

LSA 

1754.3  MSA 

324  .4 

SSA 

13.9 

SGI 

5670.2 

SG2 

384.7  THA 

2.29 

Eli 

1691 .0  El2 

323.0 

AlF 

176.01 

Flight 

TIME 

202.00 

arrival 

CATE 

SEP 

16  1969 

0 1 STANCE  584.972 

10.77  A7L  91.17  HCA  297.05  SHA  118.60 
r„..w.  17.15  A7P  90.53  TAl  153.39  TAP  90.44 
46.19  ?AP  168.09  ETS  267.90  7AZ  131.42  ETE  190.51 


Vl  25.939  CAL 
36.707  CAP 


LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

7 19 

2958.60 

-28 , 1 7 

93.42 

90.00 

22 

44  24 

4472.34 

8.71 

187.29 

100.00 

7 

38  32 

2664.44 

-29.83 

7j  .06 

100.00 

23 

55  52 

4241  .72 

10.19 

169.56 

no. oo 

9 

8 31 

2382.90 

-34.17 

50.53 

no.oo 

0 

46  18 

4096.03 

13.95 

156.30 

17.16  RAL  112.18  RAC  6568.6  VEL  12.748  PTH 

INJ  RT  ASC  INJ 
353.53 

343.68 
353.61 
342.90 
353.66 

340.69 


2.32  VHP  11.206 
A7MTH  INJ  TIME 
6 56  38 
23  58  56 

8 22  57 

25  6 34 

9 48  14 
1 54  34 


87.01 
62.95 
88.04 
61  .74 
90.83 
58.47 


DIFFERENTIAL  corrections 
toe- 1-1862  TRA  5.1J25  TC3-2^2D79 
RCE  .3595  RRA  .3000  RC3  -.0555 

FOE  -.3634  FRA  1.3762  FC3  -.2327 

BCE  1.2394  BRA  5.1213  BC3  2.2086 

LAUNCH  CATE  FEB  26  1969 

HELIOCENTRIC  CONIC 
RL  148.13  LAL  -.00  LOL  157.23 

RP  107.59  LAP  1.22  LOP  97.52 

RC  203.056  CL  -5.25  CP  -11.65 

PLANETOCENTRIC  CONIC 


90.00  6 24  U 

90.00  22  43  38 

100.00  7 54  38 

100.00  23  55  53 

110.00  9 23  3 

110.00  0 47  53 

differential  corrections 

TDE-t.4018  TRA  5.5973  TC3-1 
ROE  .3709  RRA  .3122  RC3  - 
FOE  -.3993  FRA  1 .4430  FC3  - 
BOE  1.4500  BRA  5.6060  003  1 


BAU  1 .2147 
FAU  .01106 
BSP  18551 
FSP  -397 


VL  25.900 
VP  36.687 
7AL  44,20 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5656.1  SGR  432.3  SG3  11 7.5 

RRT  .4917  RRF  .4727  RTF  .9540 

SG6  5672,6  R23  .0018  R13  .9540 

SGI  5660.1  SG2  376.1  THA  2.16 

flight  time  204.00 

DISTANCE  589.555 

GAL  11.85  A7L  91.42  MCA  300.28  SMA  118.38 

GAP  17.97  ATP  90.72  TAL  151.98  TAP  92.26 

ZAP  168.18  ETS  263.38  7AE  131.36  ETE  190.30 


ECC  .30783  INC  1.1714  Vl  30.079 

RCA  82.09  APO  155. 11  V2  35,21  3 

7AC  172.04  ETC  21.48  CLP  178.89 

CPA  12.54  RAP  93.87  ECC  1 .6770 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2358.6  -28.29  84.75 

3872.3  5.02  180.56 

2064.4  -29.79  63.06 

3641.7  6.33  162.89 

1782.9  -33.68  4J.32 

3496.0  9.68  149.80 

ORBIT  DETERMINATION  ACCURACY 
ST  1785.0  SR  332.0  SS  488.4 

CRT  -.3703  CRS  .4284  CST  -.9976 

LSA  1854.6  MSA  308.6  SSA  13.2 

ELI  1789.4  Et2  307.6  AlF  375.94 

ARRIVAL  DATE  SEP  18  1969 


ECC  .32041  INC  1.4177  Vl  30.079 
RCA  80.45  APO  156.32  V2  35.221 
7AC  169.79  ETC  18.95  ClP  177.99 


OLA  16.26 

RAL  114.20 

RAO  6568.8 

L-I  TIME 

INJ  LAT 

INJ  LONG 

2958 .09 

-28.17 

93.38 

4539.47 

10.77 

191 .16 

2666.41 

-29.83 

72.01 

4306.38 

12.24 

173.25 

2389.78 

-34.10 

51.07 

4155.77 

16.05 

159.65 

INJ  RT  ASC 


PTH  2.37  VHP  11.696  DPA  12.79  RAP  96.21  ECC  1.7729 
INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


357.71 

87.03 

7 13  29 

2358.1 

-28.29 

04.7? 

347.63 

63.65 

23  59  18 

3939.5 

7.14 

104.35 

357.80 

87.97 

8 39  5 

2066.4 

-29.79 

63.20 

3*6.8? 

62.52 

25  7 39 

3706.4 

0.47 

166.50 

357.87 

90.51 

10  2 53 

1789.8 

-33.73 

41  ,8b 

34*. 69 

59.41 

1 57  9 

3555.8 

1 1 .87 

153.04 

MID-COURSE  EXECUTION  ACCURACY 
.8907  BAU  1.1873  SGT  5643.7  SGR  416.9  SG3  114.3 

.0442  FAU  .00972  RRT  .4756  RRT  .4588  RTF  .9579 

.1791  BSP  18587  SGB  5659.1  R23  .0014  R13  .9579 

.8912  FSP  -387  SGI  5647.2  SC2  366.5  THA  2.02 


ST  1875.7  SR  320 . 7 SS  508-9 
CRT  -.4057  CRS  .4505  CST  -.9984 
LSA  1947.9  MSA  293.0  SSA  12.5 
ELI  1880.3  El2  292.4  ALF  175-93 


1956 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL.  4.  1968-69* 


LAUNCH  CATC:  FEB  Z6  1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  SEP  20  1969 

HELIOCENTRIC  CONIC  CISTANCE  593.920 

RL  140.13  LAL  -.00  LOC  157.23  VL  25.062  GAL  13.03  A7L  91.60  HCA  303.52  SMA  110,10  ECC  .33435  INC  1.6807  VJ  30.079 

RP  107.57  LAP  1.40  LOP  100.75  VP  36.667  GAP  10.87  A7P  90.93  TAL  150.64  TAP  94.15  RCA  70.66  APO  157.69  V2  35.220 

RC  204.697  Gl  -5.78  GP  -J1 .47  7AL  A2. 37  7AP  160.17  ETS  250.69  7AE  131.26  ETE  190.10  7AC  167.56  ETC  17.35  CLP  177.05 

planetocentric  CONIC 


C3  53.060 

VHL 

7.339 

OLA  15.42 

RAL  136.05 

RAO  6560.9  VEL  13.237 

PTh  2.42 

VHP  12. 

230 

OPA  12.90 

RAP 

90.53 

ECC 

1 .8065 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

39  29 

2961 .59 

-20.16 

93.63 

1 .82 

06.90 

7 20 

51 

2361 .6 

- 

20.29 

84.97 

90.00 

22 

43  5 

4604.32 

12.70 

194.94 

351 .55 

64.40 

23  59 

49 

4004 . 3 

9.16 

188.05 

100.00 

0 

9 16 

2672.04 

-29.62 

72.42 

1.91 

07.75 

0 53 

40 

2072.0 

29.81 

63.62 

100.00 

23 

55  59 

4369.09 

14.19 

176.90 

350.00 

63.41 

25  6 

40 

3769.1 

10.50 

170.04 

110.00 

9 

36  10 

2399.72 

-34.10 

51  .04 

2.01 

90.05 

10  16 

18 

1799.7 

33.80 

42.62 

110.00 

0 

49  22 

4214.10 

10.04 

163.01 

340.66 

60.46 

1 59 

37 

3614.2 

13.97 

156.26 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .6275 

TRA 

6.1162 

TC3-J .5994 

BAU  1.1521 

SGT 

5626.4  SCR 

400.4  SG3 

111.3 

ST  1956,3 

SR 

309.5 

SS 

529.5 

ROE  .3036 

RRA 

.3223 

RC3  -.0342 

FAU  .00036 

RRT 

.4572  RRF 

.44 20  RTF 

.9610 

CRT  -.4360 

CRS 

.4  702 

CST 

-.9990 

FOE  -.4351 

FRA 

1.5147 

FC3  -.1344 

BSP  10610 

see 

5640.7  R23 

.0014  R13 

.9610 

LSA  2031 .1 

MSA 

270.2 

SSA 

11  .9 

BCE  1 .6721 

BRA 

6.1247 

0C3  1.5997 

FSP  -377 

SGI 

5629.4  SG2 

355.9  THA 

1.07 

ELI  1961.0 

El2 

277.9 

alf 

175.97 

LAUNCH  DATE  FE6  26  1969  FLIGHT  TIME  200.00  ARRIVAL  CATE  SEP  22  1969 

HELIOCENTRIC  COIIC  OISTANCE  590.022 

RL  140.13  LAL  \J  -.00  LdL  157.23  VL  25.025  GAL  14*31  A7L  91.96  HCA  306.75  SMA  M7.98  ECC  .34905  INC  1.9643  VI  30  . 0 7 9 

RP  107.55  LAP  1.57  LOP  103.99  VP  36.647  GAP  19.07  A7P  91.10  TAL  M9.37  TAP  96.12  RCA  76.70  APO  159.25  V2  35.235 

RC  206.313  GL  -6.25  GP  -11.29  7AL  40 .70  7AP  160.05  ETS  253.09  7AE  131.13  ETE  109.90  7AC  165.35  ETC  16.26  ClP  176.00 

planetocentric  conic 

C3  62.094  VHL  7.000  OLA  14.64  RAl  117.73  RAO  6569.2  VEL  13.544  PTH  2.40  VHP  12-040  CPA  13.13  RAP  100.02  ECC  2.0219 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7HTH 

1 INJ  TIME 

PC 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

53  10 

2968.63 

-28.13 

94.15 

5.82 

06.64 

7 42 

46 

2360.6 

28 . 30 

85.49 

90.00 

22 

42  41 

4666.65 

14.50 

190.65 

355.41 

65.41 

24  0 

27 

4066.9 

11  .06 

191  .65 

100.00 

0 

22  30 

2600.94 

-29.79 

73.09 

5.92 

07.40 

9 7 

11 

2080.9 

- 

29.83 

64  .20 

100.00 

0 

0 5 

4429.77 

16.00 

180.49 

354,68 

64.41 

1 13 

55 

3829.0 

12.43 

173.52 

110.00 

9 

40  20 

2412.40 

-34.10 

52.03 

6.06 

09.46 

10  20 

32 

1012,4 

- 

33.00 

43.60 

110.00 

0 

50  45 

4271 .00 

19.92 

166.36 

352.59 

61  .63 

2 1 

56 

3671 .1 

.15.97 

159.46 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .6652 

TRA 

6.6743 

TC3-1 .3339 

BAU  1.1076 

SGT 

5605.0  SGR 

302.0  SG3 

108.3 

ST 

2026.7 

SR 

298.4 

SS 

550.5 

ROE  .3975 

RRA 

.3297  RC3  -.0254 

FAU  .00698 

RRT 

.4350  RRF 

.4241  RTF 

.9658 

CRT 

-.4630 

CRS 

.4004 

CST 

-.9994 

FOE  -.4712 

FRA 

1 .5921 

FC3  -.0973 

BSP  10616 

see 

5610.1  R23 

.0018  R13 

.9658 

LSA 

2104.7 

MSA 

264.1 

SSA 

11  .3 

BOE  1 .9071 

BRA 

6.6024 

0C3  1 .3342 

FSP  -368 

SGI 

5607.5  SG2 

344.4  THA 

1.71 

eli 

2031  .5 

El2 

263.9 

alf 

176.03 

AUNCH  CATE  FEB  26  1969 

FLIGHT  TIME  210.00 

ARRIVAL 

DATE 

SEP 

2d  1 969 

heliocentric  CCNIC 

DISTANCE  601.800 

RL  140.13 

LAL 

-.00 

La 

157.23 

?L  25.790 

GAL  15.70 

A7L  92.27 

HCA 

309.99 

SMA 

117 

.70 

ECC  .36713 

INC 

2.2731 

VI 

30.079 

RP  107.53 

LAP 

1 .74 

LOP 

107.23 

VP  36.620 

GAP  20.98 

A7P  91.46 

TAL 

140.20 

TAP 

98 

.19 

RCA  74.54 

APO 

161 .03 

v2 

35 .240 

RC  207.904 

GL 

-6.67 

GP 

-11.13 

7Al  39.19 

ZAP  167.03 

ETS  249.01 

7AE 

130.94 

ETE 

109.69 

7AC  163.10 

EIC 

15.40 

CLP 

1 75 .07 

planetocentric  conic 

C3  71.942 

VHL 

8.4  82 

CLA 

13.93 

RAL  119.24 

RAO  6569.4 

VEL  13.903 

PTH 

2.54 

VHP 

13. 

513 

OPA  13.23 

RAP 

103.07 

ECC 

2. 1840 

LNCH  A7MTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 

5 42 

2970.79 

-20.09 

94.09 

9.72 

06.27 

7 

55 

21 

2370.0 

- 

20.31 

86.23 

90.00 

22 

42  22 

4726.96 

16.17 

202.27 

359.21 

66.43 

24 

1 

9 

4127.0 

12.85 

195.37 

100.00 

8 

34  24 

2692.71 

-29.75 

73.96 

9.83 

06.94 

9 

19 

17 

2092.7 

- 

29.86 

65.35 

100.00 

0 

0 16 

4400.27 

17.69 

184.01 

358.50 

65.50 

1 

15 

5 

3080.3 

14.24 

176.92 

110.00 

9 

59  10 

2427.49 

-34.16 

54.01 

10.02 

00.77 

10 

39 

37 

1027.5 

- 

33.96 

44.77 

110.00 

0 

52  0 

4326.26 

21  .67 

169.60 

356.46 

62.89 

2 

4 

6 

3726.3 

17.86 

162.62 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.1  121 

TRA 

7.2001 

TC3- 

1 .0911 

BAU  1.0495 

SGT  5579.7  SGR 

364.3 

i SG3 

105.6 

ST  2085.5 

SR 

287.6 

SS 

572.0 

ROE  .4130 

RRA 

.3337 

RC3 

-.0179 

FAU  .00549 

RRT 

.4108  RRF 

.4021 

RTF 

.9698 

CRT  -.4070 

CRS 

.5051 

CST 

-.9996 

FOE  -.5071 

FRA 

1 .6774 

FC3 

-.0660 

BSP  18502 

SGB  5591.6  R23 

.0025 

RJ  3 

.9698 

LSA  2167.0 

MSA 

250.7 

SSA 

10.7 

BOE  2.1521 

BRA 

7.2870 

BC3 

1 .0912 

FSP  -356 

SGI  5581.7  SG2 

332.0 

1 THA 

1.54 

Eli  2090.2 

El2 

250.6 

alf 

176.10 

LAUNCH  DATE  FE0  26  1 969  FLIGHT  TIME  212.00  ARRIVAL  CATE  SEP  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  605.176 

RL  140.13  LAL  -.00  La  157*23  VL  25.755  GAL  17.25  A7L  92.61  HCA  313.22  SMA  117.60  ECC  .30640  TnC  2.6126  Vi  30  . 0 7 9 

RP  107.52  LAP  1.90  LOP  110.40  VP  36.600  GAP  22.22  A7P  91.79  TAL  147*15  TAP  100.37  RCA  72.15  APO  163.05  V2  35.246 

RC  209.470  GL  -7,04  GP  -10.90  7AL  37,05  7AP  167,50  ETS  244.12  7AE  130.69  ETE  109.40  7AC  161.07  ETC  14.90  ClP  173.99 

PLANETOCENTRIC  CONIC 


C3  03.000 

VHL 

9.154 

OLA  13.20 

RAL  120.59 

RAO  6569.6  VEL  14.323 

PTH  2.61 

VHP  14.269 

OPA  13.28 

RAP 

105.27 

ECC  2.3791 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

IN  j 

1 2 LAT 

INJ  2 LONG 

90.00 

7 

16  44 

2991 .67 

-28.03 

95.02  13.47 

05.01 

8 6 

35 

2391 .7 

28.32 

07.J7 

90.00 

22 

42  6 

4704.46 

17.70 

205,79  2.91 

67.53 

24  I 

50 

4104.5 

14.50 

190.58 

100.00 

8 

45  0 

2706.98 

-29.69 

75.01  13.60 

86.39 

9 30 

7 

2107.0 

29.08 

66.21 

100.00 

0 

0 26 

4544,30 

19.24 

187.46  2.22 

66.67 

1 16 

11 

3944  .4 

15.92 

100.24 

110.00 

10 

8 50 

2444.67 

-34.13 

55.35  J 3.06 

87.97 

10  49 

35 

1644.7 

•34.03 

46.11 

110.00 

0 

53  6 

4379.46 

23.20 

172.97  .24 

64.23 

2 6 

5 

3779.5 

19.62 

165.74 

INFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.3793 

TRA 

7.9306 

TC3  -.0751 

BAU  .9805 

SGT  5549.4  SGR 

344.7  SG3 

102.9 

ST  2135.6 

SR 

2 76.7 

SS  595.4 

ROE  .4300 

RRA 

.3333 

RC3  -.0118 

FAU  .00396 

RRT  .3799  RRF 

.3742  RTF 

.9737 

CRT  -.5117 

CRS 

.5237 

CST  -.999 7 

FOE  -.5458 

FRA 

1 . 7694 

FC3  -.0409 

BSP  18501 

SGB  5560.1  R23 

.0033  R13 

.9737 

LSA  2221 .6 

MSA 

237.3 

SSA  10. 1 

BOE  2.4170 

BRA 

7.9376 

BC3  .0752 

FSP  -347 

SGJ  5551  .0  SG2 

310.8  THA 

1.36 

Eli  2140.4 

El2 

237.2 

ALF  176.36 

1957 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  FEB  26  1969  FLIGHT  TIME  214.00  ARRIVAL  CATE  SEP  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  608.050 


RL  140.13 

LAL 

-.00 

La  157.23 

VL  25.723 

GAL  18.95 

A7l  92.99 

HCA  316.46 

SMA 

117.43 

ECC  .40021 

INC 

2.9904 

VI 

30.079 

RP  107.50 

LAP 

2.06 

LOP  113.72 

VP  36.590 

GAP  23.63 

A7P  92.17 

TAL  146.24 

TAP 

102.70 

RCA  69.49 

APO 

165.36 

V2 

35.250 

RC  211.012 

GL 

-7.36 

GP  - 

10.84 

7AL  36.60 

7AP  167.04 

ETS  239.27 

TAC  130.36 

ETE 

189.25 

TAC  159.02 

ETC 

14.46 

CLP 

172.05 

PLANETOCENTRIC  < 

CONIC 

C3  98.170 

VHL 

9.900 

OLA 

12.71 

RAL  121.77 

RAO  6569.9 

VEL  14.816 

PTH  2.68 

VHP 

15. 

122 

OPA  13.29 

RAP 

107.39 

ECC 

2.6150 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

7 

26  24 

3006 

.90 

-27.95 

96.93 

17.07 

85.26 

0 

16 

31 

2406.9 

- 

28.31 

08.29 

90.00 

22 

41  50 

4039 

.11 

19.09 

209.20 

6.40 

68.68 

24 

2 

30 

4239.1 

16.03 

201 .87 

100.00 

8 

54  18 

2723 

.41 

-29.62 

76.23 

17.22 

85.75 

9 

39 

41 

2123.4 

- 

29.89 

67.44 

100.00 

0 

0 33 

4597.83 

20.64 

190.81 

5.62 

67.09 

1 

17 

11 

3997.8 

17.46 

103.46 

110.00 

10 

17  19 

2463.62 

-34.07 

56.83 

17.54 

87.10 

10 

58 

23 

1863.6 

- 

34.10 

47.59 

110.00 

0 

54  1 

4430 

.30 

24.75 

176.19 

3.91 

65.63 

2 

7 

52 

3030.4 

21  .25 

1 66 . 79 

DIFFERENTIAL  CORRECTIONS 

MIC-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.6636 

TRA 

8.6383 

TC3  - 

.6012 

BAU  .8942 

SOT  5515.0  SGR 

324.5  SG3 

100.3 

ST  2175.7 

SR 

266.2 

SS 

620.7 

ROE  .4491 

RRA 

.3274 

RC3  - 

.0068 

FAU  .00229 

RRT  , 

.3421  RRF 

.3393  RTF 

.9774 

CRT  -.5363 

CRS 

.5431 

CST 

-.9998 

FOE  -.5063 

FRA 

1.0712 

FC3  - 

.0202  BSP  10475 

SOB  5524.5  R23 

.0042  R13 

.9774 

LSA  2267.0 

MSA 

224.2 

SSA 

9.5 

BOE  2.7012 

BRA 

8.6445 

BC3 

.6013 

FSP  -339 

SGI  5516.1  SG2 

304.9  THA 

1.16 

ELI  2160.4 

EL2 

224.2 

alf 

176.21 

LAUNCH  DATE  FEB  26  1969 

flight  time  216.00 

ARRIVAL  cate 

SEP 

30  1 969 

HELIOCENTRIC  CONIC 

DISTANCE  610.291 

RL  1 40 . 1 3 

LAL 

-.00 

La  157.23 

VL  25.692 

GAL  20.85 

AZL  93.42  HCA  319.69 

SMA 

117.26 

ECC  .43273 

INC 

3.4160 

VI 

30.079 

RP  107.49 

LAP 

2.21 

LOP  116.97 

VP  36.572 

GAP  25.22 

ATP  92.61 

TAL  145.50 

tap 

105.19 

RCA  66 . 52 

APO 

168.00 

V2 

35.254 

RC  212.520 

CL 

-7.64 

GP  - 

10.71 

7AL  35.68 

7AP  166.43  ETS  234.51 

TAE  129.95 

ETE 

189.02 

TAC  157.05 

ETC 

14.14 

CLP 

171  .62 

PLANETOCENTRIC  CONIC 

C3  115.747 

VHL 

30.759 

OLA 

12.21 

RAL  122.70 

RAO  6570.2 

VEL  15.398 

PTH  2.75 

VHP 

16.091 

OPA  13.28 

RAP 

109.43 

ECC 

2.90*9 

LNCH  A7MTH 

LNCH  TIME 

L-l 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

34  41 

3024 

.18 

-27.85 

90.19 

20.47 

04.64 

8 

25 

5 

2424.2 

■28.30 

09.55 

90.00 

22 

41  33 

4890 

.59 

20.33 

212.47 

9.09 

69.06 

24 

3 

4 

4290.6 

17.41 

205.02 

100.00 

9 

2 16 

2741 

.71 

-29.52 

77.50 

20.64 

05.05 

9 

47 

50 

2141  .7 

■29.89 

60.80 

100.00 

0 

0 35 

4640.28 

21  .90 

194.03 

9.26 

69.13 

1 

10 

4 

4040 , 3 

10.07 

186.54 

110.00 

10 

24  36 

2404 

.07 

-33.99 

58.42 

21.05 

66.16 

11 

6 

0 

1004.1 

■34 .1  5 

49.10 

110.00 

0 

54  45 

4470 

.69 

26.07 

179.33 

7.43 

67.06 

2 

9 

23 

3070.7 

22.73 

17J  .76 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.9667 

TRA 

9.4100 

TC3  - 

.5081 

BAU  .7063 

SGT  5475.9  SGR 

303.9  SG3 

97.0 

ST  2205.4 

SR 

255.9 

SS 

640.5 

ROE  .4708 

RRA 

.3140 

RC3  - 

.0031 

FAU  .00041 

RRT  . 

.2949  RRF 

,2951  RTF 

.9810 

CRT  -.5615 

CRS 

.5640 

CST 

-.9999 

FOE  -.6293 

FRA 

1 .9047 

FC3  - 

.0031 

BSP  10420 

SGB  5404.3  R23 

.0052  R13 

.9810 

LSA  2303.3 

MSA 

211  .3 

SSA 

9.0 

BOE  3.0039 

BRA 

9.4161 

8C3 

.5081 

FSP  -331 

SGj  5476.6  SG2 

290.3  THA 

.94 

ELI  2210.1 

EL2 

21 1.3 

alf 

176.24 

LAUNCH  DATE  FE6  26  1969  FLIGHT  TIME  218.00  ARRIVAL  CATE  OCT  2 1969 

HELIOCENTRIC  CONIC  OISTANCE  611,725 

RL  140,13  LAL  -.00  LOL  1 57,23  VL  25.663  GAL  22.99  A7l  93.90  HCA  322.92  SMA  117 .11  ECC  .46047  INC  3.9024  V]  30-079 

RP  107.40  LAP  2.35  LOP  120.21  VP  36.554  GAP  27.04  A7P  93.12  TAL  144.97  TAP  107.89  RCA  63.10  APO  17J.03  V2  35.256 

RC  214.010  GL  -7.08  GP  -10.50  7AL  34.87  7AP  165.60  ETS  229.85  7AE  129.44  ETE  188.76  7AC  155.17  ETC  13.89  CtP  170.29 


PLANETOCENTRIC  CONIC 

C3  137.400  VHL  11.722  OLA  11.78  RAL  123.59  RAD  6570.5  VEL  16.085  PTH  2.83  VHP  17.197  OPA  13.24  RAP  111.37  ECC  3,263  3 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 4J  33 

3043.23 

-27.72 

99.56 

23.65 

83.96 

8 

32  16 

2443.2 

-28.26 

90.9  4 

90.00 

22  41  J2 

4938.50 

21  .42 

215.56 

13.09 

71.03 

24 

3 31 

4338.5 

18.64 

207.99 

100.00 

9 8 52 

2761 .61 

-29.39 

79.05 

23.84 

04.29 

9 

54  53 

2161  .6 

-29.87 

70.28 

100.00 

0 0 30 

4695.36 

23.01 

197.08 

12.49 

70.38 

1 

18  45 

4095.4 

20.13 

189.47 

110.00 

10  30  37 

2505.77 

-33.88 

60.11 

24.33 

85.17 

11 

12  23 

1905.8 

-34 .18 

50.87 

110.00 

0 55  13 

4523.96 

27.23 

182.33 

10.74 

68.50 

2 

10  37 

3924.0 

24.07 

174 .59 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 

-3.2064 

TRA10 .2621 

TC3 

-.3531 

BAU 

.6406 

SGT  5433.3 

SGR  283.2  SG3 

95.5 

ST 

2223.5 

SR 

246.2 

SS 

679.1 

RDE 

.4957 

RRA  .2938 

RC3 

-.0004 

FAU- 

-.00182 

RRT  .2360 

RRF  .2391  RTF 

.9043 

CRT 

-.5873 

CRS 

.5860 

CST 

-.9999 

FOE 

-.6745 

FRA  2.1131 

FC3 

.0114 

BSP 

1824  J 

SGB  5440.6 

R?3  .0063  R13 

.9843 

LSA 

2329.4 

MSA 

190.9 

SSA 

8.4 

80  E 

3.3235 

6RA10.2663 

BC3 

.3531 

FSP 

-321 

SGI  5433.7 

SG2  275.2  THA 

.71 

Eli 

2220.2 

El2 

198.9 

ALF 

176.25 

LAUNCH 

DATE  FEB  26  1969 

FLIGHT 

TIME  220.00 

arrival 

DATE 

OCT 

4 1969 

HELIOCENTRIC  CONIC 

OISTANCE  612.121 

RL 

148.13 

LAL  -.00 

La 

157.23 

VL 

25.637 

GAL 

25,41  A7L 

94.47  HCA  326.16 

SMA 

116.97 

ECC 

.49197 

INC 

4,4675 

VI 

30.079 

RP 

107.40 

LAP  2.49 

LOP 

123.46 

VP 

36.538 

GAP 

29.13  ATP 

93.71  TAL  144.69 

TAP 

110.05 

RCA 

59.43 

APO 

174 .52 

V2 

35 .259 

RC  215.402 

GL  -6 .09 

GP 

-10.45 

7AL 

34.27 

7AP 

164.75  ETS  225.35  TAE  128.79 

ETE 

100.40 

TAC 

153.43 

ETC 

13.72 

CLP 

160.03 

PLANETOCENTRIC  CONIC 

C3  164.342  VHL  12.820  OLA  11.43  RAL  124.20  RAO  6570.8  VEL  16,902  PTH  2.91  VHP  10.470  OPA  13.30  RAP  113.18  ECC  3.7047 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

; INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 46  52 

3063.85 

-27.56 

101 .05 

26.56 

03.23 

0 37 

56 

2463.9 

-20.2J 

92*45 

90.00 

22  40  44 

4982.39 

22.37 

210.43 

16.03 

72.17 

24  3 

46 

4382.4 

19.72 

210.76 

100.00 

9 13  59 

2702.91 

-29.24 

00.61 

26.70 

83.40 

10  0 

22 

2102.9 

-29.03 

71  .86 

100.00 

0 0 1 4 

4738.57 

23.97 

199.93 

15.46 

7j  .59 

1 19 

13 

4130.6 

21  .23 

192.21 

110.00 

10  35  17 

2520,50 

-33.74 

61  .07 

27.35 

04.14 

11  17 

25 

1928.5 

-34 .10 

52.65 

110.00 

0 55  25 

4565.74 

20.25 

105.16 

13.80 

69.89 

2 11 

31 

3965.7 

25.25 

3 77.27 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.6359 

TRAU  .1096 

TC3  -.2183 

BAU  .4797 

SGT 

5384,0  SGR 

263.1  SG3 

93.3 

ST  2232.5 

SR 

237.1 

SS 

714.2 

ROE  .5244 

RRA  .2618 

Rcy  .0012 

FAU-  .00440 

RRT 

.1599  RRF 

.1655  RTF 

.9074 

CRT  -.6160 

CRS 

.6116 

CST 

-.9999 

FOE  -.7251 

FRA  2.2563 

FC3  .0232 

BSP  18195 

SGB 

5390.4  R23 

.0074  Rl 3 

.9074 

LSA  2340.5 

MSA 

106.5 

SSA 

7.0 

BOE  3.6735 

0RA1 1 .1927 

BC3  .2183  FSP  -314 

SGI 

5384.1  SG2 

259.7  THA 

.45 

ELI  2237.3 

El2 

106.4 

alf 

176.23 

1958 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69* 


iUNCH  DATE  FEB  27  1969 

FLIGHT  TIME  70.00 

ARRIVAL  CATE 

HAY 

8 1969 

heliocentric  CONIC 
RL  148.17  LAL  -.00 

LOL  158.23 

VL  27.949 

DISTANCE  193.846 

GAL  -10.61  AZL  89.36  HCA  87.39 

SMA 

131 .36 

ECC  .22289 

INC  .6357 

VI 

30.072 

RP  108.51 

LAP  .64 

LOP  245.62 

VP  37.892 

GAP  -8.13 

A7P  89.97 

TAl  225.06 

TAP 

312.46 

RCA  102.08 

APO  160.65 

V2 

34.923 

RC  59.010 

GL  2.85 

GP  19.77 

ZAL  154.76 

ZAP  30.98 

ETS  326.13 

7A£  147.37 

ETC 

27.50 

7AC  124.86 

ETC  148.26 

CLP 

-24.34 

planetocentric  CONIC 
C3  37.7 22  VHL  6.142 

DLA  3.92 

RAL  1 .89 

RAO  6568.5 

VEL  12.613 

PTH  2.29 

VHP 

6.506 

OPA  31.70 

RAP  31.43 

ECC 

1 .6208 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 33  46 

2493.31 

-25.21 

59.94 

235.48 

103.34 

1 

15  21 

1893.3 

-23.13 

51  .89 

90.00 

13  30  6 

4893.82 

20.41 

212.68 

232.87 

69.93 

14 

51  4 2 

4293.8 

17.49 

205.22 

100.00 

1 56  59 

2225 .02 

-26.49 

39.86 

235.13 

J04.39 

2 

34  4 

1625.0 

-24.25 

31  .77 

100.00 

14  49  39 

4637.35 

21  .64 

193.32 

232.37 

68.86 

16 

6 56 

4037.3 

18.57 

185.87 

110.00 

3 9 26 

1998.24 

-29.92 

21.53 

234 .02 

107.36 

3 

42  44 

1398.2 

-27.25 

13.36 

110.00 

15  53  41 

4436.86 

24.93 

176.61 

230.87 

65.82 

17 

7 38 

3836.9 

21  .45 

169.19 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1567 

TRA 

-.3033  TC3 

.3560 

BAU  .2122 

SGT 

541.4 

SGR  494.7  SG3  151.9 

ST 

169.6 

SR 

319.5 

SS 

241  .5 

ROE 

-.3311 

RRA 

.2895  RC3 

.2244 

FAU  .05722 

RRT 

.3320 

RRF  -.5530  RTF  -.5091 

CRT 

.7074 

CRS 

-.7721 

CST 

-.976! 

FOE 

-.4181 

FRA 

-.6186  FC3- 

1.3133 

BSP  1 549 

SOB 

733.3  R23  -.1189  R13  -.6410 

L5A 

406.7 

MSA 

151  .7 

SSA 

27.6 

BCE 

.3663 

BRA 

.4193  BC3 

.4209 

FSP  -405 

SGI 

600.9 

SG2  420.4  THA  37.39 

ELI 

344.2 

EL2 

111.3 

alf 

66.86 

LAUNCH  DATE  FE8  2 7 1969 


FLIGHT  TIME  72.00 


ARRIVAL  DATE  MAY  JO  1969 


HELIOCENTRIC  CONIC 


DISTANCE  ZOO. 57J 


RL 

148 

.17 

LAL 

-.00 

LOL 

158 

.23 

VL 

28.052 

GAL 

-JO, 

.52 

A7L 

89, 

.55 

HCA 

90, 

.57 

SMA 

132, 

,11 

ECC 

.21815 

INC 

.4490 

VI 

30. 

072 

RP 

108 

.55 

LAP 

.45 

LOP 

248 

.80 

VP 

37.957 

GAP 

-7, 

,33 

ATP 

90, 

.00 

TAL 

226, 

,28 

TAP 

316, 

,86 

RCA 

103, 

.29 

APO 

160, 

.94 

V2 

34. 

911 

RC 

60.976 

GL 

2.04 

GP 

21 

.10 

7AL 

155.70 

ZAP 

34, 

.42 

ETS 

328, 

.65 

ZAE 

147, 

,39 

ETE 

30, 

.94 

ZAC 

123 

.85 

ETC 

147, 

.76 

CLP 

-27.85 

PLANE TOCENTRIC  CONIC 


C3  36.856 

VHL  6.071 

OLA  2.85 

RAL  1 .44 

s 

O 

oc 

VEL  12.579 

PTH  2.28 

VHP  6.128 

OPA  32.80 

RAP  30.4  7 

ECC  1.6066 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 40  1 

2454.02 

-24.57 

57.24 

234.18 

104.54 

1 20  55 

1854.0 

-22.33 

49.28 

90.00 

13  20  19 

4921 .38 

21.04 

214.45 

232.29 

70.60 

14  42  21 

4321 .4 

18.20 

206.93 

100.00 

2 2 41 

2187.36 

-25.82 

37.26 

233.80 

105.61 

2 39  9 

1587.4 

-23.43 

29.27 

1 00.00 

14  40  20 

4663.27 

22.26 

194.99 

231 .82 

69.52 

15  58  3 

4063.3 

19.28 

187.47 

110.00 

3 13  59 

1964.22 

-29.20 

19.14 

232.63 

108.61 

3 46  43 

1364.2 

-26.39 

11  .09 

110.00 

15  45  32 

4459.18 

25.54 

178.05 

230.37 

66.47 

16  59  51 

3859.2 

22.14 

170.55 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1492 

TRA  -.3045 

TC3 

.3549 

BAU 

■ 2174 

SGT 

536.9  SGR 

520.6  SG3  170.4 

ST 

165.7 

SR 

306.6 

SS 

274.9 

ROE 

-.3115 

RRA 

.3053 

RC3 

.2623 

FAU 

.06294 

RRT 

.3420  RRF 

-.6065  RTF  -.4873 

CRT 

.6703 

CRS 

-.7689 

CST 

-.9716 

FOE 

-.5049 

FRA  -.7009 

FC3-1 

.4785 

BSP 

1594 

SGB 

747.9  R23 

-.1320  R13  -.6626 

LSA 

413.7 

MSA 

158.3 

SSA 

27.8 

0OC 

.3454 

BRA 

.4312 

BC3 

.4413 

FSP 

-463 

SGI 

612.9  SG2 

428.6  THA  42.42 

ELI 

329.1 

EL2 

114.5 

alf 

67.18 

LAUNCH 

DATE 

FEB  27  1969 

flight  time 

74.00 

ARRI VAL 

CATE 

MAY 

12  1969 

RL  148.17 

LAL 

-.00 

LOL  158.23 

VL  28.1 39 

GAL  -10.44 

A7L  89.74 

HCA  93.75 

SMA  132.76 

ECC  .21408 

INC 

.2620 

VI 

30.072 

RP  108.58 

LAP 

.26 

LOP  25! .98 

VP  38.011 

GAP  -6.57 

A7P  90.02 

TAl  227.36 

TAP  321.11 

RCA  104.34 

APO 

161.19 

V2 

34  .900 

RC  63.000 

gl 

1 .21 

GP  22.54 

ZAL  156,47 

ZAP  38.09 

ETS  330.96 

ZA£  147.49 

ETE  34.86 

ZAC  J 22 .62 

ETC 

147.37 

CLP 

-31  .56 

PLANETOCENTRIC  CCNIC 

C3  36.111 

VHL 

6 .009 

CLA  1 .80 

RAL  1.11 

RAO  6568.4 

VEL  12.549 

PTH  2.27 

VHP  5.786 

OPA  33.90 

RAP 

29.23 

ECC 

1 .594  3 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

0 

46  31 

2416.17 

-23.89 

54.67 

233.08 

105.66 

1 26  47 

1816.2 

- 

21.52 

46.81 

90.00 

13 

11  10 

4948.90 

21  .65 

216.24 

231 .90 

71 .29 

14  33  39 

4348.9 

18.90 

208.65 

100.00 

2 

8 42 

2151  .10 

-25.13 

34.78 

232.68 

106.74 

2 44  33 

1551  .1 

- 

■22.60 

26.90 

100.00 

14 

31  40 

4689.21 

22.87 

196.68 

231  .44 

70.21 

15  49  49 

4 089.2 

19.97 

189.09 

110.00 

3 

18  51 

1931 .49 

-28.47 

16.88 

231  .45 

109.77 

3 51  3 

1331 .5 

- 

25.51 

8.95 

110.00 

15 

38  0 

4481  .58 

26.15 

1 79 . 52 

230.03 

67.15 

16  52  41 

3881  .6 

22.82 

171  .94 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.1428 

TRA 

-.3091 

TC3  .3475 

BAU  .2231 

SGT 

529.0  SGR  552.0  SG3  ; 

190.6 

ST  162.9 

SR 

290.6 

SS 

310.6 

ROE  -.2888 

RRA 

.3227 

RC3  .3047 

FAU  .06913 

RRT 

.3412  RRF  - 

.6590  RTF  - 

.4557 

CRT  .6224 

CRS 

-.7591 

CST 

-.964  7 

FOE  -.6039 

FRA 

-.7881 

FC3-1 .6573 

BSP  1666 

SGB 

764.5  R23  - 

.1373  R13  - 

.6897 

LSA  424.0 

MSA 

164.1 

SSA 

27.8 

BCE  . 3222 

BRA 

.4468 

BC3  .462! 

FSP  -529 

SGI 

626.6  SG2  438.0  THA  48.54 

EL!  311.2 

El2 

119.1 

ALF 

67.26 

LAUNCH  DATE  FEB  27  1969 


FLIGHT  TJME  76. CXI 


ARRIVAL  cate  may  14  1969 


HELIOCENTRIC  CONIC 


OISTANCE  213.927 


RL  148.17 

LAL 

-.00 

LOL  158.23 

VL  28.213 

GAL  -10.36 

A7L  89.93 

HCA  96.93 

SMA 

133.32 

ECC  .21058 

INC 

.0720 

VI 

30.072 

RP  108.62 

LAP 

.07 

LOP  255.16 

VP  38.055 

GAP  -5.85 

AZP  90.01 

TAL  228.29 

TAP 

325.22 

RCA  105.24 

APO 

161 .39 

V2 

34.889 

RC  65.076 

GL 

.35 

GP  24.08 

ZAL  157.1J 

ZAP  4J.97 

ETS  333.14 

7AE  147.62 

ETE 

39.31 

ZAC  121-18 

ETC 

147.14 

CLP 

-35.47 

PLANETOCENTRIC  CONIC 

C3  35.459 

VHL 

5 

.955 

OLA  .76 

RAL  .89 

RAD  6568.4 

VEL  12.523 

PTH  2.27 

VHP 

5.479 

OPA  35.01 

RAP 

27.70 

ECC 

1 .5836 

LNCH  AZMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

53 

19 

2379.53 

-23.20 

52.21 

232.17 

106.71 

1 

32  58 

3779.5 

■20. 69 

44 .44 

90.00 

13 

2 

38 

4976.35 

22.24 

218.03 

231 .67 

72.01 

14 

25  34 

4376.3 

19.57 

210.38 

1 00.00 

2 

15 

1 

2116.01 

-24.43 

32.41 

231 ,75 

107.79 

2 

50  17 

1516.0 

-21 .76 

24.63 

100.00 

14 

23 

37 

4715.10 

23.46 

198.38 

23J .23 

70.92 

15 

42  13 

4115.1 

20.64 

190.72 

110.00 

3 

24 

4 

1899.85 

-27.72 

14.72 

230.47 

110.85 

3 

55  44 

1299.9 

-24.64 

6.91 

110.00 

15 

31 

3 

4504.02 

26.73 

181.00 

229.87 

67.85 

16 

46  7 

3904.0 

23.49 

173.34 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1405  TRA 

-.3203  TC3 

.3300 

BAU 

.2284 

SGT 

517.4  SGR  588.7 

SG3  211.6 

ST 

164.2 

SR 

272.1 

SS 

346.8 

ROE 

-.2633  RRA 

.3407  RC3 

.3511 

FAU  .07553 

RRT 

.3201  RRF  -.7079 

RTF  -.4033 

CRT 

.5664 

CRS 

-.7415 

CST 

-.9569 

FOE 

-.7115  FRA 

-.8742  FC3-J 

.8440 

BSP 

1716 

SGB 

703.7  R23  -.1334 

R13  -.7198 

LSA 

438.2 

MSA 

168.7 

SSA 

27.7 

BOE 

.2985  BRA 

.4677  0C3 

.4818 

FSP 

-596 

SGI 

642.]  SG2  449.4 

THA  56.00 

ELI 

291  .6 

El2 

126.3 

ALF 

66.46 

1959 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  OATC  Fee  Z7  1 969  FLIGHT  TIMe  78.00  ARRIVAL  OAie  MAY  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  ZB0.U6 

RL  148.17  LAL  -.00  LOL  158. 23  VL  28.27*  GAL  -10.29  AZL  90.12  HCA  100.10  SNA  ISJ.78  ECC  .20755  INC  .1156  VI  30.072 

RP  108.65  LAP  -.11  LOP  258.33  VP  38.090  GAP  -5.16  A7P  89.96  TAL  229.07  TAP  329.17  RCA  106.01  APO  161.55  V2  54.878 

RC  67.198  Gl  -.55  GP  25.71  7Al  157.60  7AP  46.04  £TS  335.28  7AE  147.73  ET£  44.32  »C  119.52  ETC  147.06  CLP  -39.62 

PLANE TOCENTRIC  CONIC 

C3  34.883  VHL  5.906  OLA  -.26  RAL  .79  RAO  6568.4  VEL  12.500  PTH  2.26  VHP  5.207  OPA  56.10  RAP  25.86  ECC  1 .574  ) 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LCNC  INJ  RT  ASC  INJ  A7NTM  INJ  TINE  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

90.00  1 0 27  C343.84  -22.48  49.84  231.44  107.69  I 39  31  1743.8  -19.85  42.15 

90.00  12  54  41  5003.76  22.81  219.85  231.60  72.75  14  18  5 4403.8  20.23  212.12 

100.00  2 21  40  2061.84  -23.70  30.14  231 .00  108.78  256  22  1481.8  -20.91  22.45 

100.00  1416  9 4740.99  24 .02  200.10  231.18  71.66  153510  4141.0  21.29  192.36 

110. 00  3 29  39  1869.08  -26.96  12.65  229.67  111.86  4 0 46  1269.1  -23.75  4.96 


110.00  152440  4526.52  27.30  182.50  229.86  68.58  1640  6 3926.5  24.14  174.76 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


T0£ 

*.141 8 

TRA 

-.3372  TC3 

.3030  BAU  .2347 

SGT 

504.0  SGR  631.4 

SG3  233.5 

ST 

169.3  SR 

250.7 

SS 

384.2 

ROC 

-.2344 

RRA 

.3595  RC3 

.4019  FAU  .08210 

RRT 

.2738  RRF  -.7525 

RTF  -.3 29 1 

CRT 

.4985  CRS 

-.7127 

CST 

-.9487 

TOE 

-.8288 

FRA 

-.9565  FC3-2.0377  BSP  1784 

SGB 

807.9  R23  -.1132 

R13  -.7547 

LSA 

457.0  MSA 

171  .7 

SSA 

27.6 

Boe 

.2739 

BRA 

.4929  BC3 

.5033  FSP  -667 

SGI 

663.0  SG2  461 .1 

THA  64.85 

ELI 

270.1  El2 

136.2 

ALF 

64 .46 

LAUNCH  OATC  FE8  27  1969  FLICHT  TIME  80.00  ARRIVAL  OATE  MAY  18  1969 

HELIOCENTRIC  CONIC  OISTANCE  227.150 

RL  148.17  LAL  -.00  La  158.23  VL  28.323  GAL  -10.21  A7L  90.31  HCA  103.27  SNA  134.16  ECC  .20493  INC  .3104  VI  30.078 

RP  108.68  LAP  -.30  LOP  261.50  VP  38.118  GAP  -4.50  A2P  89.93  TAL  229.69  TAP  332.97  RCA  106.67  APO  161.65  V2  34.86  7 

RC  69-360  GL  -1 .48  GP  27.42  7AL  157.96  ZAP  50.31  ETS  337.42  ZAC  147.75  ETE  49.89  ZAC  117.65  ETC  147.17  CLP  -43.99 

PLANETOCENTRIC  CONIC 

C3  34.367  VHL  5 .862  OLA  -1.27  RAL  .79  RAO  6568.4  VEL  12.479  PTH  2.26  VHP  4.970  OPA  37.16  RAP  23.72  ECC  1 .5656 


LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 7 57 

2308.83 

-21.74 

47.54 

230.87  100.61 

I 46  26 

1706.8 

-19.00 

39.94 

: 

90.00 

12  47  15 

5031 

.25 

23.35 

221.68 

231.69  73. Jl 

u n 6 

4431  .2 

20.87 

213.88 

100.00 

2 28  43 

2048 

.33 

-22.94 

27.93 

230.42  109.70 

3 2 51 

1446.3 

-20.05 

20.33 

100.00 

14  9 10 

4766.97 

24.57 

201.83 

231.28  72.42 

15  28  37 

4J67. 0 

21.93 

194.03 

110.00 

3 35  36 

1838 

.93 

-26.18 

10.65 

229.04  112. SI 

4 6 15 

1236.9 

-22.86 

3.07 

- 

110.00 

15  18  46 

4549 

.24 

27.85 

184.03 

230.01  69.33 

16  34  35 

3949.1 

24,78 

176.20 

DIFFERENTIAL 

CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

\ 

TOE  -.1464 

TRA  -.3592 

TC3 

.2669  BAU  .2433 

SGT 

491.6  SGR  680.8  SG3  256.0 

ST 

178.0 

SR  226.5 

SS 

423.7 

ROE  -.2012 

RRA  .3790  RC3 

.4574 

FAU  .08877 

RRT 

.1969  RRF  -.7924  RTF  - 

.2263 

CRT 

.4117 

CRS  -.6656 

CST 

-.9409 

- 

FOE  -.9567 

FRA-I .0399  FC3-2.2361 

BSP  1900 

SGB 

839.8  R23  -.0752  R13  - 

.7921 

LSA 

481  .5 

MSA  172.9 

SSA 

27.3 

- 

BOE  .2489 

BRA  .5221 

6C3 

.5296  FSP  -744 

SGI 

694.0  SG2  472.9  THA 

74.64 

ELI 

246.5 

EL2  149.0 

ALF 

60.30 

LAUNCH  DATE  F£8  27  1969 

flight  time  82. do 

ARRIVAL  OATE 

MAT 

20  1969 

heliocentric  CONIC 

DISTANCE  233.708 

\ 

RL  148.17 

LAL  -.00 

LOL  158.23 

VL  28 . 362 

GAL  -10. 

14  A7L  90.51  HCA  106.44 

SHA  134.46 

tcc 

.20263 

INC  .5097 

VJ 

30.072 

i 

RP  108.72 

LAP  -.49 

LOP  264.67 

VP  38.137 

GAP  -3.88  A7P  89.86  TAL  230.17 

TAP  336.61 

RCA 

107.21 

APO  161 ,70 

n 

34 ,855 

RC  71.560 

CL  -2.45 

GP 

29.19 

7AL  158.17 

TAP  54 . 

73  ETS  339.63  7AE  147.60 

ETE  55.99 

7AC 

115.59 

ETC  147.48 

CLP 

-48.59 

pla^tocentric  ccnjc 

C3  33.898 

VHL  5.822 

OLA 

-2.27 

RAL  .91 

RAO  6568 

.3  VEL  12.461  PTH  2.25 

VHP  4 . 768 

OPA 

38.17 

RAP  21 .29 

ECC 

1 .5579 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

9 0.00  1 1553  2274.19  -20.97  45.29  230.47  109.48  1 5347  1674.2  -18.12  37.77 

90.00  12  40  15  5058.95  23.87  223.54  231.91  74.30  14  4 34  4458.9  21.49  215.68 

100.00  2 36  10  2015.20  -22.17  25.78  230.00  110.58  3 9 45  1415.2  -19.17  18.27 

100.00  14  2 39  4793.16  25.10  203.60  231.52  73.20  15  22  32  4193.2  22.56  195.72 

110.00  34159  1809.16  -25.38  8.7l  228.57  113.70  4 12  8 1209.2  -21.96  1.23 

110.00  151319  4571.97  28.39  185.59  230.30  70.11  162931  3972.0  25.42  177.67 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  -.1578  TRA  -.3887  TC3  .2179  0AU  .2537  SGT  484.8  SGR  734.9  SG3  277.6  ST  193.3  SR  201.2  SS  462.1 

ROE  -.1650  RRA  .3973  RC3  .5157  FAU  .09502  RRT  .0781  RRF  -.8261  RTF  -.0854  CRT  .3052  CRS  -.5924  CST  -.9365 

FOE-1 .0870  FRA-1.1087  FC3-2.4269  BSP  2023  SGB  880.4  R23  -.0279  R13  -.8259  LSA  510.9  MSA  172.3  SSA  27.1 

0OE  .2283  BRA  .5558  BC3  .5599  FSP  -815  SGI  736.6  SC2  482.2  THA  84.83  ELI  225.6  EL2  164.1  AlF  48.74 

LAUNCH  DATE  FEB  27  1969  FLIGHT  TIME  84.00  ARRIVAL  DATE  MAY  Z2  1969 


HELIOCENTRIC  CONIC 

OISTANCE  240.231 

RL  148.17 

LAL 

-.00 

La  158,23  VL  28.391 

GAL  -10.06  A7L  90.72  HCA  109.61 

SHA 

134 

.68 

ECC  .20061 

INC 

.7156 

VJ 

30.072 

RP  108.74 

LAP 

-.67 

LOP  267.04 

VP  38.150 

GAP  -3.29 

ATP  89.76 

TAL  230.50 

TAP 

340 

.11 

RCA  107.66 

APO 

161 .70 

V2 

34.848 

RC  73.792 

GL 

-3,46 

CP  31 .01 

7Al  158.23 

TAP  59.28 

ETS  341.95 

TAE  147.22 

ETE 

62.51 

7AC  113.38 

ETC 

147.98 

CLP 

-53.42 

PLANETOCENTRIC  CONIC 

C3  33.466 

VHL 

5.785 

OLA  -3.26  RAL  1.14 

RAO  6568.3 

VEL  12.443 

PTH  2.25 

VHP 

4.600 

OPA  39.11 

RAP 

18.58 

ECC 

1 .5508 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

] 

24  18 

2239.60 

-20.17 

43.07 

230.21 

110.31 

2 

1 

37 

1639.6 

*17.22 

35.64 

90.00 

12 

33  38 

5087.07 

24.38 

225.44 

232.28 

75.13 

13 

58 

25 

4467.1 

22.10 

217.51 

100.00 

2 

44  6 

1982.15 

-21.36 

23.65 

229.73 

111.42 

3 

17 

6 

1382.1 

*18.26 

16.23 

100.00 

13 

56  31 

4819.76 

25.61 

205.41 

231.90 

74.03 

15 

16 

50 

4219.6 

23.17 

197.46 

HO. 00 

3 

48  50 

1779.50 

-24.56 

6.80 

226.25 

114.56 

4 

18 

30 

1179.5 

-21.03 

359.43 

no.ob 

15 

8 16 

4595.17 

28.92 

167.19 

230.73 

70.92 

16 

24 

51 

3995.2 

26.04 

1 78 . 1 9 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.1754 

TRA 

-.4245 

TC3  .1571 

BAU  .2674 

SGT 

490.5  SGR 

793.3  SG3 

297.8 

ST  214.8 

SR 

175.9 

SS 

500.7 

ROE  -.1250 

RRA 

.4142 

RC3  .5767  FAU  .10074 

RRT  - 

.0776  RRF  - 

.8544  RTF 

.0873 

CRT  ,1601 

CRS 

-.4743 

CST 

-.9349 

FOE-1 .2195 

FRA-1.J635 

FC3-2.606J 

BSP  2191 

SGB 

932.7  R23 

.0194  R13  - 

.8545 

LSA  546.0 

MSA 

170.1 

SSA 

26,7 

BOE  .2154 

BRA 

.5931 

BC3  .5977  FSP  -884 

SGI 

794.8  SG2 

488.1  THA 

94.41 

ELI  219.7 

EL2 

169.8 

ALF 

19.23 

1960 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  140. 17  LAL  -.00  LOL  150.23  VL 

RP  100.77  LAP  -.06  LOP  271.01  VP 

RC  76.053  GL  -4.53  GP  32.05  TAL 

plane tocentri c conic 
C3  33.060  VHL  5.750  OLA  -4.30  RAL 


FLIGHT  time  06.00 
OISTANCE  246.719 

VL  20.411  GAL  -9.90  ATL  90.93  MCA  112.70  SHA  134.04 

VP  30.157  GAP  -2.72  A7P  09.64  TAL  230.70  TAP  343.47 

7AL  150.14  7AP  63.92  ETS  344.42  7AE  146.55  ETE  69.31 

RAL  1.47  RAO  6560.3  VEL  12.427  PTH  2.25  VHP  4.467 


ARRIVAL  DATE  MAT  24  1 969 


ECC  .19002  INC  .9295  VI  30.072 
RCA  100.03  APO  161.64  V2  34.039 
7AC  111.04  ETC  140.67  CLP  '50.45 

OPA  39.96  RAP  15.64  ECC  1.5442 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 33  16 

2204.75 

-19.33 

40.06 

230.10 

111.11 

2 10  0 

1604.7 

-16.29 

33 .50 

90.00 

12  27  19 

5115.89 

24.87 

227.4] 

232.70 

76.00 

13  52  35 

4515.9 

22.70 

219.41 

100.00 

2 52  35 

1940.85 

-20.52 

21.54 

229.60 

112.23 

3 25  4 

1340.9 

-17.32 

14.20 

100.00 

13  50  40 

4047.01 

26.10 

207.20 

232.42 

74.09 

15  11  27 

4247.0 

23.70 

199.26 

110.00 

3 56  12 

1749.60 

-23.70 

4.91 

228.09 

115.39 

4 25  22 

1149.7 

-20.08 

357.63 

110.00 

15  3 32 

4618.95 

29.43 

100.04 

231.30 

71.70 

16  20  31 

4018.9 

26.66 

180.75 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1995  TRA  -.4654  TC3  .0051  BAU  .2053 
ROE  -.0010  RRA  .4292  RC3  .6396  FAU  .10574 
FOE-1,3531  FRA-1.2035  FC3-2.7603  BSP  2426 
BOE  .2153  BRA  .6331  BC3  .6453  FSP  -952 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  515.1  SGR  055.3  SG3  316.3 
RRT  -.2520  RRF  -.0700  RTF  .2733 
SGB  990.5  R23  .0505  R13  -.0776 
SGI  070.0  SG2  490.0  THA  102.77 


ORBIT  DETERMINATION  ACCURACY 
ST  242.8  SR  153.5  SS  539.9 

CRT  -.0496  CRS  -.2007  CST  -.9361 

LSA  507,9  MSA  166.5  SSA  26.3 

ELI  243.0  EL2  153.2  AlF  177.02 


LAUNCH  OATE  FEB  27  1969 


FLIGHT  time  00.00 


ARRIVAL  OATE  MAT  26  1969 


RL  140.17 

LAL 

-.00 

La  150.23 

VL  20.423 

GAL  -9.90  47L  91.15 

HCA  115.94 

SMA  134.93 

ECC  .19722 

INC 

1.1535 

VI  30.072 

RP  108.00 

LAP 

-1  .04 

LOP  274.17 

VP  38.159 

GAP  -2,10  ATP  09.50 

TAL  230.76 

TAP  346 

-.70 

RCA  100.32 

APO 

161.54 

V2  34.031 

RC  70 . 340 

GL 

-5.66 

GP  34.60 

7AL  157.91 

TAP  68.59  ETS  347.05 

TAE  145.55 

ETE  76.19 

7 AC  100. 62 

ETC 

149.54 

CLP  -63.65 

PLANETOCENTRIC  CONIC 

C3  32.698 

VHL 

5.710 

OLA  -5.34 

RAL  1.91 

RAO  6566. 

3 VEL  12.412 

PTH  2.24 

VHP  4. 

368 

OPA  40.72 

RAP 

12.53 

ECC  1.5381 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MT H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

42  52 

2169.24 

-10.44 

30.63 

230.14 

111.07 

2 19 

2 

1569.2 

15.31 

31  .35 

90.00 

12 

21  12 

5145.72 

25.34 

229.47 

233.43 

76.92 

J 3 46 

57 

4545.7 

23.29 

221 .40 

100.00 

3 

1 42 

1914.97 

-19.63 

19.42 

229.62 

113.01 

3 33 

37 

1315.0 

16.35 

12.16 

100.00 

13 

45  3 

4075.23 

26.59 

209.24 

233.09 

75.01 

15  6 

19 

4275.2 

24.38 

201  .14 

110.00 

4 

4 JO 

1719.39 

-22.00 

3.02 

220.06 

116.19 

4 32 

49 

1119.4 

■19.10 

355.84 

110.00 

14 

59  5 

4643.57 

29.95 

190.50 

232.02 

72.69 

16  16 

28 

4043.6 

27.29 

102.40 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  OE TERMINATION  ACCURACY 

TOE  -.2327 

TRA 

-.5126 

TC3  .0001 

BAU  .3066 

SGT 

566.1  SGR 

916.7  SG3 

331 .0 

ST  279.0 

SR 

139.4 

SS  576.6 

ROE  -.0347 

RRA 

.4398 

RC3  .7013 

FAU  .10945 

RRT 

-.4242  RRF  - 

.0967  RTF 

.4504 

CRT  -.3191 

CRS 

-.0011 

CST  -.9400 

FOE- 1.4 767 

FRA- 

'1.2180 

FC3-2.0979 

BSP  2690 

SGB 

1077.4  R23 

.0007  RI3  - 

.0957 

LSA  635.1 

MSA 

1 61  .9 

SSA  25.9 

BOE  .2352 

BRA 

.6754 

BC3  .7013 

FSP  -1003 

SGI 

959.7  SG2 

409.6  THA  110.13 

ELI  204.3 

El2 

130.0 

ALF  168.55 

LAUNCH  OATE  FEB  27  1969 


FLIGHT  TIME 


ARRIVAL  OATE  MAT  20  1969 


HELIOCENTRIC  CONIC 

RL  140.17  LAL  -.00  La  150.23  VL  20.427 

RP  100.02  LAP  -1.21  LOP  277.34  VP  38.155 

RC  00.651  GL  -6.06  GP  36.48  7AL  157.52 

PLANE TOCENTRI C CONIC 

C3  32.357  VHL  5.600  OLA  -6.42  RAL  2.45 


OISTANCE  259.590 

GAL  -9.01  ATL  91.39  HCA  119.10  SMA  134.96  ECC  .19570  INC  1.3890  VI  30.072 
GAP  -1.67  A7P  09.32  TAL  230.69  TAP  349.79  RCA  108.54  APO  161.39  V2  34.024 
7AP  73.23  ETS  349.06  7AE  144.22  ETE  82.96  7AC  106,16  ETC  150.56  CLP  -60.90 


RAO  6560.3  VEL  12.399  PTH  2.24  VHP  4.303 


9.31  ECC  1 .5325 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 53  15 

2132.69 

-17.50 

36.36 

230.31 

112.62 

2 20  47 

1532.7 

-14.28 

29.16 

90.00 

12  15  11 

5176.99 

25.81 

231.64 

234 .22 

77.92 

13  41  20 

4577.0 

23.00 

223.50 

100.00 

3 11  32 

1000.13 

-18.69 

17.26 

229.70 

113.76 

3 42  52 

1200.1 

-15.32 

10  .00 

100.00 

13  39  34 

4904.79 

27.07 

211.31 

233.91 

76.00 

15  1 19 

4304.8 

24.98 

203.13 

110.00 

4 12  40 

1608.32 

-21.85 

1.10 

228.18 

116*96 

4 40  56 

1008.3 

-18.06 

354.02 

110.00 

14  54  40 

4669.36 

30.45 

192.41 

232.89 

73.67 

16  12  37 

4069.4 

27.92 

104.14 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2743  TRA  -.5631  TC3  -.0954 

ROE  .0149  RRA  .4465  RC3  .7615 

FDE-1.5931  FRA-1 .2123  FC3-2.9952 
BOE  .2747  BRA  .7106  BC3  .7675 

LAUNCH  OATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00  La  150.23 

RP  108.84  LAP  -1.39  LOP  200.50 

RC  02,981  GL  -0.15  GP  30.24 

PLANE TOCENTRI C CONIC 
C3  32.046  VHL  5.661  OLA  -7.54 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  .3320  SGT  643.3  SGR  977.6  SG3  342.3 

FAU  .11194  RRT  -.5669  RRF  -.9121  RTF  .5942 

BSP  3019  SGB  1170.3  R23  .1105  R13  -.9102 

FSP  -1050  SGI  1064.2  SG2  486.0  THA  116.30 

FLIGHT  TIME  92-00 


ORBIT  DETERMINATION  ACCURACT 
ST  325.0  SR  139.1  SS  613.3 

CRT  -.6002  CRS  .3350  CST  -.9451 

LSA  ^09.9  MSA  156.5  SSA  25.4 

ELI  337.1  EL2  106.4  ALF  163.75 

ARRIVAL  OATE  MAT  30  1969 


DISTANCE  265.974 

VL  28.425  GAL  -9.72  A7L  91.64  HCA  122.26  SMA  134.94 

VP  30.147  GAP  -1.18  ATP  89.12  TAL  230.51  TAP  352.77 

7Al  156.90  7AP  77,79  ETS  352.05  TAE  142.50  ETE  89.45 


ECC  .19447  INC  1.6409  VI  30.072 
RCA  108.70  APO  161.19  V2  34.016 
7AC  103.73  ETC  151.70  CLP  -74.38 


RAO  6560.3  VEL  12.306  PTH  2.24  VHP  4.271  OPA  41.95  RAP  6.05  ECC  1.5274 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 4 31 

2094.63 

-16.49 

34.03 

230.64 

113.35 

2 39  25 

1494,6 

-13.19 

26.90 

90.00 

12  9 9 

5210.19 

26.26 

233.97 

235.10 

79.00 

13  36  0 

4610.2 

24.47 

225.75 

100.00 

3 22  14 

1843.90 

-17.68 

15.04 

230.09 

J14.50 

3 52  50 

1243.9 

-14.23 

7.95 

100.00 

13  34  7 

4936.16 

27.53 

213.52 

234.00 

77.00 

14  56  23 

4336,2 

25.59 

205.26 

110.00 

4 22  13 

1656.11 

-20.85 

359.14 

220.45 

117.72 

4 49  49 

1056.1 

-16.97 

352.16 

110.00 

14  50  30 

4696.71 

30.96 

194.38 

233.93 

74.73 

16  6 55 

4096,7 

28.56 

186.01 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3263  TRA  -.6170  TC3  -.2015  BAU  .3602 

ROE  .0654  RRA  .4462  RC3  .0163  FAU  .11272 

FOE-1.6904  FRA-1. 1767  FC3-3.0452  BSP  3370 

BOE  .3320  BRA  .7614  BC3  .0400  FSP  -1073 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  746.9  SGR  1032.5  SG3  340.4 
RRT  -.6730  RRF  -.9241  RTF  .7000 
SGB  1274.4  R23  .1275  R13  -.9212 

SGI  1179.2  SG2  483.3  THA  121-97 


ORBIT  OETERMINA 
ST  300.6  SR 
CRT  -.0151  CRS 
LSA  750.4  MSA 
ELI  401.0  EL2 


TION  ACCURACY 
154.4  SS  646.4 
.6117  CST  -.9509 
150.9  SSA  24.0 
84.7  ALF  160.82 


1961 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  FES  27  1969 


FlICHT  TIME  94.00 


ARRIVAL  DATE  JUN  1 1969 


HELIOCENTRIC  CONIC 

RL  149.17  LAL  -.00  LOt  158.23  VL  28.416  CAL 
RP  108.96  LAP  -1.56  LOP  283.67  VP  ,38.135  CAP 
RC  85.328  CL  -9.54  CP  39.95  7AL  156.27  2AP 
PLANE TOCENTRIC  CONIC 


01  STANCE  272.324 

-9.62  ATL  91.91  HCA  125.42  SNA  134.88  ECC  .19326  INC  1.9100  Vl  30  . 07? 

-.71  ATP  88.89  TAL  230.21  TAP  355.63  RCA  108.81  APO  160.95  V2  34.810 

82.20  ETS  356.01  TA £ 140.65  ET E 95.54  7AC  101.36  ETC  152.92  CLP  -79.80 


C3  31.773 

VHL  5.637 

OLA  -8.72  RAL  3.88 

RAO  6568. 

3 VEL  12.375 

PTH  2.23 

VHP  4 .272 

OPA  42.46 

RAP  2.83 

ECC  1.5229 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

i INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

2 16  51 

2054.56 

-15,39 

31.60 

231.14 

114.06 

2 51 

5 

1454.6 

-12.01 

24.55 

90.00 

12  2 59 

5245.95 

26.70 

236.49 

236.31 

80.19 

13  30 

25 

4646.0 

25.07 

228.20 

100.00 

3 33  57 

1805.82 

-16.59 

12.74 

230.57 

115.23 

4 4 

3 

1205.8 

-13.06 

5.73 

100.00 

13  28  34 

4969.93 

27.99 

215.93 

236.04 

79.06 

14  51 

24 

4369.9 

26.20 

207.58 

120.00 

4 32  32 

1622.38 

-19.77 

357.12 

228.87 

118.47 

4 59 

34 

1022.4 

-15.81 

350.24 

110.00 

14  46  29 

4726.13 

31.47 

196.53 

296.15 

75.91 

16  5 

15 

4126.1 

29.2  i 

188.05 

DIFFERENTIAL  CORRECTIONS 

MI0- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3882 

TRA  -.6712 

TC3  -.3149  BAU  .3916 

3GT 

870.8  SCR  1083.5  SG3  : 

350.4 

ST  445.8 

SR  184.0 

SS  679.3 

ROE  .1186 

RRA  .4406 

RC3  .8665 

FAU  .11213 

RRT 

-.7495  RRF  - 

.9340  RTF 

.7734 

CRT  -.9267 

CRS  .7901 

CST  -.9567 

FOE-1.7754 

FRA-1.1219 

FC3-3.0552  BSP  3777 

see  1390.1  R23 

.1403  R13  - 

.9300 

LSA  819.9  MSA  145.3 

SSA  24,0 

BOC  .4059 

BRA  .8029 

0C3  .9220  FSP  -1091 

SCI 

1305.1  SG2 

470.6  THA  126.0] 

ELI  477.9 

EL2  64 . 5 

ALF  158.66 

LAUNCH  0AT£  FEB  27  1969 


FLIGHT  TIME  96.00 


ARRIVAL  DATE  JUN  3 1969 


HELIOCENTRIC  CONIC 


01 STANCE  278.643 


Rt  148.17 

LAL  - .00 

LOL  158.23 

VL  28.402  CAL  -9.5J 

ATL  92.20 

HCA  128.58 

SMA  134.77 

tCC  .19215 

INC  2.2011 

Vl 

30.072 

RP  108.88 

UP  -1.72 

LOP  286.83 

VP  36.119 

CAP  -.26 

ATP  88.63 

TAL  229.81 

TAP  338.39 

RCA  106.87 

APO  160.67 

V2 

34  .604 

RC  87.691 

CL  -11.04 

CP  41 .61 

TAL  155.38 

TAP  86.40 

ETS  359.31 

TAE  138.50 

ETE  101.13 

TAC  99.08 

ETC  154.17 

CLP 

‘ -85.16 

PLANETOCENTRIC  CONIC 

C3  3] .545 

VHL  5.617 

OLA  -9.97  RAL  4.78 

RAO  6566.3 

VEL  12.366 

PTH  2.23 

VHP  4.304 

OPA  42.95 

RAP  359.68 

ECC 

1.5192 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

2 30  28 

2011.85 

-14.19 

29.04 

231 .81 

114*76 

3 4 0 

1411.9 

-10.73 

22.06 

90.00 

21  56  31 

5285.04 

27*12 

239.28 

237.63 

61.53 

13  24  36 

4685.0 

25.67 

230.91 

100.00 

3 46  53 

1765.32 

-15.40 

10.32 

231.22 

115.94 

4 16  18 

1165.3 

-11.79 

3.39 

100.00 

13  22  48 

5006.80 

28.44 

218.58 

237.39 

80.39 

14  46  14 

4406.8 

26.82 

210.15 

110.00 

4 43  56 

1586.68 

-18.59 

355.02 

229.48 

119*21 

5 10  22 

986.7 

-14.56 

346.23 

120.00 

14  42  14 

4758.21 

31.98 

198.89 

236.56 

77.22 

16  1 32 

4158.2 

29.89 

190.30 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.4616  TRA  -.7248  TC3  -.4343 
ROE  .1718  RRA  .4266  RC3  .9075 
FOE-1 .8382  FRA-t .0406  FC3-3.0127 
BO£  .4926  BRA  .8411  BC3  1 .0061 


LAUNCH  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00  LOL  158.23 

RP  108.90  LAP  -1.88  LOP  289.99 

RC  90.063  CL  -12.69  CP  43.23 

plane ToccNTRic  conic 
C3  31.379  VHL  5.602  OLA  -11.33 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


2 45  39  1965.77 

11  49  33  5328.46 

4 1 17  1721.75 

13  16  36  5047.71 

4 56  ^6  1548.51 

14  37  46  4793.72 


0AU  .4243 
FAU  .10977 
BSP  4196 
FSP  -1085 


VL  28.383 
VP  38.100 
TAL  154.31 

RAL  5.81 
INJ  LAT 
-12.86 
27.52 
-J4. 08 
28.87 
-17.31 
32.48 


SCT  1011.6  SCR  1124.8  3C3 
RRT  -.8011  RRF  -.9418  RTF 
SC6  1512.8  R23 
SCI  1436.6  SG2 


347.0 
.8228 
.1520  R13  -.9365 
474.0  THA  131.22 


CAL 

CAP 

TAP 


flight  time  98.00 

DISTANCE  284,929 
-9.40  ATL  92.52  HCA  1 


.1?  ATP 
90.34  ETS 


88.32  TAL  229.31  TAP 


RAD  6568.2  VEL  12.359  PTH  2.23  VHP  4.369 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


26.31 
242.39 
7.75 
221.54 
352.80 
201  .54 


232.70 
239.18 
232. 08 
238.98 
230.28 
238.26 


115.45 

83.04 

116.64 

81.89 

119.95 

78.71 


3 18  25 

13  18  21 

4 29  59 

14  40  44 

5 22  25 

15  57  40 


ST 

522.2 

SR 

221 .9 

S3 

706.7 

CRT 

-.9739 

CRS 

.8861 

CST 

-.9621 

LSA 

896.7 

MSA 

140.0 

SSA 

23.1 

ELI 

565.5 

El2 

46.5 

ALF 

157.36 

ARRIVAL 

DATE 

JUN 

5 1 9 65 

ECC 

.19112 

INC 

2.5166 

Vl 

JO .072 

RCA 

106.69 

APO 

160.35 

V2 

34.799 

TAC 

96.94 

ETC 

155.42 

CLP 

-90.47 

OPA 

43.44 

RAP 

356.66 

ECC 

1 .5164 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

1365.8 

-9.33 

19.4! 

4728.5 
1121  .8 

4447.7 
948.5 

4193.7 


26.27 

-10.40 

27.45 

-13.20 

30.58 


233.95 

.90 

213.03 

346.11 

192.83 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.5467  TRA 

-.7750 

TC3  -.55S9  BAU  .4*84 

SCT 

1163.7  SCR 

1159.7  SC3 

339.7 

ST 

609.6  SR 

266.9 

SS 

737.7 

ROE 

.2273  RRA 

.4065 

PCS  .9408  FAU  .10615 

RRT 

-.8368  RRF 

-.9485  RTF 

.8566 

CRT 

-.9920  CRS 

.9380 

CST  -.9670 

FOE-1 

.6862  FRA 

-.9450 

FC3-2.9287  BSP  4651 

sea 

1642.9  R23 

*1620  R13 

-.9416 

LSA 

964.1  MSA 

135.4 

SSA 

21  .9 

BOC 

.5921  BRA 

.8751 

0C3  1 .0928  FSP  -1071 

SCI 

1574*4  SC2 

469.3  THA 

135.12 

ELI 

664.9  EL2 

31  .0 

ALF  156.40 

LAUNCH  DATE  FEB  27  1969 


FLIGHT  TIME  100.00 


ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC 

RL  140*17  LAL  -.00  LOL  158.23  VL  28.360  CAL 

RP  108.91  UP  -2.03  LOP  293.15  VP  38.078  CAP 

RC  92.449  CL  -14.50  CP  44.85  TAL  153.03  TAP 

PLANETOCENTRIC  conic 


OISTANCE  291 . 185 

-9.28  ATL  92.87  HCA  134.89  SMA  134.44  ECC  .19015  INC  2.8693  VJ  30,072 

.58  ATP  87.97  TAL  228.72  TAP  3 At  RCA  108.88  APO  160.00  V2  34.795 

93.98  ETS  6.33  TAE  133.69  ETE  110.72  7AC  94.95  ETC  156.64  CLP  -95,62 


C3  31 .293 

VHL 

5.594 

DLA  -12.80  RAL  6.98 

RAO  6568.2  VEL  12.356 

PTH  2.23 

VHP  4, 

.467 

OPA  43.98 

RAP 

353.77 

tee 

1.5150 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

3 

2 46 

1915.38 

-11*37 

23.36 

233.83 

116.11 

3 34 

4J 

1315.4 

-7.76 

16.53 

90.00 

11 

41  49 

5377.48 

27.87 

245.94 

240.99 

64.76 

13  11 

26 

4777.5 

26.86 

237.42 

100.00 

4 

17  30 

1674,29 

-12*62 

4,99 

233.19 

117.32 

4 45 

24 

1074,3 

-8.86 

358.22 

100.00 

13 

9 *6 

5093.80 

29.27 

224.91 

240.83 

83.62 

14  34 

40 

4493.8 

28.08 

216.31 

110.00 

5 

10  50 

1507.24 

-15.89 

350.45 

231.31 

120.67 

5 35 

57 

907.2 

-11*71 

343.84 

110.00 

14 

32  56 

4833.62 

32.97 

204.55 

240.22 

80.43 

15  53 

29 

4233.6 

31.3 0 

195.72 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6450 

TRA 

-.8200 

TC3  -.6771 

BAU  .4923 

SCT  1323.7  SCR  1183.5  SC3  327*7 

ST  709.7 

SR 

314.8 

SS 

763,5 

ROE  .2827  RRA 

.3777  RC3  .9624 

FAU  .10107 

RRT 

-.8609  RRF  - 

.9539  RTF 

,8795 

CRT  -.9974 

CRS 

.9658 

CST 

-.9713 

FOE-1.9125 

FRA 

-.8308  FC3-2.T962  BSP  5097 

see 

1775.6  R23 

.17*3  RJ3  - 

.9452 

LSA  1080.7 

MSA 

13!  .8 

SSA 

20.4 

BOE  .7042  BRA 

.9028  BC3  1.1768 

FSP  -1035 

SCI 

1713.6  SC2  465.1  THA  138. 7j 

ELI  776.1 

EL2 

20.9 

ALF 

156.12 

1962 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


kUNCH  CATE  FEB  2 7 1969 

FLIGHT  TIME  102.00 

ARRIVAL 

CATE 

JUN  9 1969 

HELIOCENTRIC 
RL  148.17 

CONIC 

LAL  -.00 

LOL  158.23 

Vl  28 . 332 

DISTANCE  297.412 
GAL  -9.15  A7L  93.26  HCA  1 38 .04 

SMA 

134.23 

ECC  .18925 

INC 

3 .2604 

V]  30.072 

RP  1 08.92 

LAP  -2.18 

LOP  296.31 

VP  38.055 

GAP  .97 

A7P  87.57 

TAL  228.05 

TAP 

6.08 

RCA  108.8? 

APO 

159.63 

V2  34.791 

RC  , 94 .840 

CL  -16.51 

GP  46.50 

7AL  151.52 

ZAP  97.27 

ETS  10.02 

7AE  131.10 

ETE 

114 .74 

7AC  93.10 

ETC 

157.80 

CLP-100.59 

PLANETOCENTRIC  CCNIC 
C3  31 .320  VHL  5.596 

CLA  -34.42 

RAL  8.33 

RAO  6568.2 

VEL  12.357 

PTH  2.23 

VHP 

4.598 

OPA  44.61 

RAP 

351 .01 

ECC  1.5154 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TJM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

3 22  19 

1859.47 

-9.67 

20.13 

235.27 

116.74 

3 

53  19 

1259.5 

-6.01 

13.36 

90.00 

11  32  57 

5433.82 

28.15 

250.03 

243.10 

86.82 

13 

3 31 

4833.8 

27.41 

241  .45 

100.00 

4 35  57 

1621 .89 

-10.96 

1.98 

234.59 

117.98 

5 

2 59 

1021 .9 

-7.13 

355.28 

100.00 

13  2 0 

5146.63 

29.60 

228.80 

242.99 

85.65 

14 

27  47 

4546.6 

28.68 

220 . 1 2 

110.00 

5 26  57 

1462.16 

-14.31 

347.91 

232.63 

121 .38 

5 

51  19 

862.2 

- 

10.05 

341  .40 

110.00 

14  27  30 

4879.13 

33.43 

208.02 

242.52 

82.43 

15 

48  49 

4279.3 

32.03 

199.07 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSe  EXECUTION  ACCURACY  0R8 I T CETERMINA TION  ACCURACY 

TCE  -.7581  TRA  -.8577  TC3  -.7943  BAU  .5263  SOT  1488.2  SCR  1200.7  SC3  312.7  ST  82?. 9 SR  367.1  SS  789.3 

ROE  .3410  RRA  .3423  RC3  .9742  FAU  .09507  RRT  -,8777  RRF  -.9588  RTF  .8957  CRT  -.9978  CRS  .9815  CST  -.9751 

FOE-1.9260  FRA  -.7094  FC3-2.6279  BSP  5573  SG6  1912.?  R23  .1822  R13  -.9481  LSA  1190.7  MSA  J29.4  SSA  18.8 

BOE  .8313  BRA  .9235  BC3  1.2569  FSP  -994  SCI  1855.7  SG2  461.5  THA  141  .92  ElI  900.8  El2  22.5  AlF  155.99 

LAUNCH  DATE  FEB  27  1969  FLIGHT  TIME  104.00  ARRIVAL  CATE  JUN  11  1969 

HELIOCENTRIC  CCNIC  DISTANCE  303.609 

RL  148.17  LAL  -.00  LOL  158.23  VL  ZB. 301  GAL  -9.02  A7L  93.70  HCA  141.19  5MA  133.99  ECC  .18840  INC  3.7023  VI  30.072 

RP  108.93  LAP  -2.32  LOP  299.47  VP  38.028  GAP  1.34  ATP  87.11  TAL  227.29  TAP  8.47  RCA  108.74  APO  3 59.23  V2  34.788 

RC  97.236  CL  -18.76  GP  48.22  TAL  149.75  TAP  100.1 7 £TS  13.82  7AE  T28.42  ETE  118.29  TA C 91.40  ETC  158.90  ClP-105.37 

PLANETOCENTRIC  CONIC 

C3  31.501  vhl  5.613  OlA  -16.21  RAl  9.86  RAO  6568.3  VEL  12.364  PTH  2.23  VHP  4.768  OPA  45.37  RAP  348.34  ECC  1.5184 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

IN  J RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

90.00 

3 45  1 

1 796 . 36 

'7.72 

16.52 

237.09 

117.33 

4 

14  58 

1196.4 

-4.00 

9.82 

90.00 

11  22  28 

5499.83 

28.31 

254.66 

245.57 

69.23 

12 

54  6 

4899.8 

27.90 

246.21 

100.00 

4 57  16 

1563.16 

-9.07 

358.65 

236.36 

116.61 

5 

23  21 

963.2 

-5.18 

352.0? 

100.00 

12  52  52 

5208.27 

29.83 

233.37 

245.53 

68.04 

14 

19  41 

4608.3 

29.24 

224 .61 

110.00 

5 45  27 

1432.32 

-12.53 

345.15 

234.30 

122.07 

6 

8 59 

812.3 

-8.20 

338.73 

110.00 

14  21  13 

4931 .86 

33.83 

212.0$ 

245.23 

84.81 

15 

43  25 

4333  .9 

32.75 

203.02 

DIFFERENTIAL  CORRECTIONS  MIO-COURS€  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8885  TRA  -.8854  TC3  -.9028  BAU  .5587  SGT  1654.0  SCR  1207.7  SG3  294.3  ST  950.4  SR  421.1  SS  812.6 

ROE  .4006  RRA  .2981  RC3  .9721  FAU  .08805  RRT  -.8887  RRT  -.9628  RTF  .9071  CRT  -.9963  CRS  .9903  CST  -.9784 

FOE-1. 9221  FRA  -.5784  FC3-2.4198  BSP  6024  SOB  2048.0  R23  .1927  RJ  3 -.9500  LSA  1313.1  MSA  128.4  SSA  16.9 

BOE  .9746  BRA  .9342  BC3  1.3267  FSP  -936  SCI  1995.9  SG2  458.9  THA  144.89  ELI  3039.0  El2  33.3  AlF  156.16 


LAUNCH  cate  FEB  27  1969  FLIGHT  TIME  106.00  ARRIVAL  CATE  JUN  13  1969 

HELIOCENTRIC  CONIC  CISTANCt  309.779 

RL  148.17  LAL  -.00  LOL  158.23  Vl  28.266  GAL  -8.88  A7L  94.21  HCA  144.33  SMA  133.72  ECC  .18761  INC  4.2091  VI  30.072 

RP  108.94  LAP  -2.45  LOP  302.64  VP  38.001  GAP  3.70  ATP  86.58  TAl  226.46  TAP  10.79  RCA  108.63  APO  158.81  V?  34.786 

RC  99.636  CL  -21.28  GP  50.05  TAl  147.69  TAP  102.66  ETS  17.76  TAE  125.65  ETE  121.42  TAC  89.83  ETC  159.92  ClP-109.96 

PLANETOCENTRIC  CONIC 


C3  31.902 

VHL  5.648 

CLA  -18.2? 

RAL  11.61 

RAD  6568.3 

VEL  12.380 

PTH  2.23 

VHP 

4.981 

CPA  46.30 

RAP  345.70 

ECC  1 .5250 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 11  56 

1723,57 

-5.42 

12.40 

239.41 

117.84 

4 

40  40 

112 3.6 

-1  .65 

5.75 

90.00 

11  9 33 

5578,99 

28.24 

260.64 

246.45 

92.13 

12 

42  3? 

4979.0 

28.24 

251 .98 

100.00 

5 22  25 

1496.12 

-6.86 

354.90 

236.63 

119.17 

5 

47  21 

896.1 

-2.9? 

348.32 

100.00 

12  41  45 

5281 .67 

29.88 

238.82 

246.50 

90.91 

14 

9 47 

4681.7 

29.69 

230.0? 

110.00 

6 6 58 

1356.56 

-10.49 

342.11 

236.42 

122.7? 

6 

29  34 

756.6 

-6.10 

335.77 

110.00 

14  13  42 

4993.99 

34.11 

216.91 

248.44 

87.65 

15 

36  56 

4394  .0 

33.41 

207.74 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA T ION  ACCURACY 

TOE -1.0409  TRA  -.9016  TC3  -.9992  BAU  .5904  SGT  1821  .0  SCR  1209.4  SG3  274.2  ST  W95.2  SR  479.2  SS  836.3 

RCE  .4648  RRA  .2471  RC3  .9578  FAU  .08052  RRT  -.8960  RRF  -.9666  RTF  .9157  CRT  -.9943  CRS  .9953  CST  -.9814 

FOE-1.9093  FRA  -.4485  FC3-2.J850  BSP  6506  SGB  2186.1  R23  .2027  R1 3 -.9517  LSA  1453.2  MSA  128.8  SSA  14. 8 

BOE  1.1399  BRA  .9349  BC3  1.3842  FSP  -877  SGI  2137.6  SG2  457.6  THA  147.58  ELI  1194.5  El2  47.0  AlF  156.45 

LAUNCH  DATE  FE0  27  1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  315.922 

RL  148.17  LAL  -.00  LOL  158.23  VL  28.229  GAL  -8.73  A7L  94.80  HCA  147.48  SMA  1 33.44  ECC  .18686  INC  4 . 7998  VI  30.072 

RP  108.94  LAP  -2.58  LCP  305.80  VP  37.971  GAP  2.04  ATP  85.95  TAL  225.55  TAP  13.03  RCA  108.50  APO  1 58.37  V2  34.7 84 

RC  102.038  GL  -24.13  GP  52.07  TAL  145.28  TAP  104.69  ETS  21.85  TAE  122.78  ETE  124.20  TAC  88.35  ETC  160.91  ClP-1 14.37 

PLANETOCENTRIC  CONIC 

C3  32.619  VHL  5.711  OLA  -20.48  RAL  13.63  RAD  6568.3  VEL  12.409  PTH  2.24  VHP  5.245  CPA  47.44  RAP  343.00  EC C J.  5368 

LNCH  A7HTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 CAT  INJ  2 LONG 

90.00  44447  1636.93  -2.65  7.54  242.43  118.20  512  4 1036.9  1.14  .92 

90.00  10  5251  5676.82  27.79  267.76  251.79  95.67  12  27  27  5076.8  28.28  259-13 

100.00  55244  1417.65  -4.?4  350.55  241 .55  119.62  6 16  21  817.7  -.26  344 .02 

100.00  12  27  35  5371.32  29.60  245.47  251.97  94.40  1357  6 4771.3  29.89  236.68 

110.00  6 32  26  1293.23  -8.14  338.71  239.15  123.31  6 53  59  693.2  -3.70  332.44 

110.00  14  422  5068.51  34.17  222.73  252.23  91.10  152851  4468.5  33.94  213.49 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2204  TRA  -.9021  TC3-1 .0766  BAU  .6193  SGT  1986.1  SGR  1201.4  SG3  251.8  ST  1258.7  SR  538.0  SS  857.8 

ROE  .5321  RRA  .1861  RC3  .9260  FAU  .07235  RRT  -,8997  RRF  -.9698  RTF  .9221  CRT  -.9923  CRS  .9980  CST  -.9841 

FOE-1.8831  FRA  -.3166  FC3-1 .9201  BSP  6953  SGB  2321.2  R23  .2131  R13  -.9529  LSA  1610.1  MSA  130.7  SSA  12.7 

BOE  1.3314  BRA  .9211  0C3  1.4200  FSP  -804  SGI  2275.6  SG2  457.7  THA  150.11  ELI  1 367.5  El?  61.5  AlF  156.97 


1963 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  i VOL  4,  1968-69  > 


LAUNCH  CATE  FEB  27  1969  FLIGHT  TIME  11 0.00  ARRIVAL  CATE  JUN  17  1969 


HELIOCENTRIC  CONIC  0 1 STANCE  322.030 


RL  340.17 

LAL 

-.00 

ia  158.23 

VL  20 . 1 00 

GAL  -0.57 

A7L  95.50  HCA  150.62 

SMA 

133.13 

ECC 

.3  061  6 

INC 

5.5017 

Vl 

30.07? 

RP  108.95 

LAP 

-2.70 

LOP  3(?0.96 

VP  37.941 

GAP  2.37 

A7P  05.20 

TAL  224.50 

TAP 

15.20 

RCA 

100.35 

APO 

157.92 

V2 

34 .783 

RC  104.441 

GL 

-27.36 

GP  54.32 

7AL  14?. 40 

7AP  106.24 

ETS  26.14 

7AE  119.77 

ETE 

126.73 

7AC 

86.92 

ETC 

363  .90 

CLP 

-110.66 

PLANETOCENTRIC  CONIC 

C3  33.804 

VHL 

5.814 

OLA  -23.02 

RAL  15.99 

RAO  6560.3 

VEL  12.457 

PTH  2.25 

VHP 

5.575 

OPA 

40.79 

RAP 

340.12 

ECC 

1 .5563 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

26  53 

1 520 . M 

.06 

1.47 

246.44 

110.30 

5 

52  19 

920.1 

4.64 

354 .03 

90.00 

10 

29  34 

5803.62 

26.60 

276.05 

255.57 

100.07 

12 

6 17 

5203.6 

2 7.73 

260 . 36 

100.00 

6 

30  40 

1322.12 

-1  .01 

345.30 

245.40 

119.00 

6 

52  4? 

722.  J 

2.97 

330.77 

100.00 

12 

8 26 

5404.04 

20.71 

253.79 

255.96 

90.69 

13 

39  51 

4004  .0 

29.62 

245 .10 

110.00 

7 

3 16 

1219.07 

-5.30 

334.03 

242.69 

123.01 

7 

23  36 

619.9 

-.90 

328.61 

110.00 

13 

52  18 

5159,06 

33.02 

229.04 

256.70 

95.29 

15 

10  10 

4$59.9 

34.10 

220.61 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TCE-I.4375  TRA  -.0646  TC3-1  .1295  8AU  .6462  SGT  2151. 5 SCR"  1 l$T, 9 SG3  226.6  ST  U45.4“~5ff  590.7  SS  679.4 

ROE  .6055  RRA  .1162  RC3  .0760  FAU  .06397  RRT  -.9008  RRE  -.9726  RTF  .9277  CRT  -.9906  CRS  .9994  CST  -.9666 

FOE-1.0507  FRA  -.1916  FC3-1  .6304  BSP  7430  SG0  2457,7  R23  .2221  R13  -.9543  USA  1709.7  MSA  133.6  SSA  ID. 6 

BOE  1.5599  BRA  .0922  BC3  1.4299  FSP  -733  SGI  2414.3  SG2  459.6  THA  152.47  ELI  1562.6  EL2  75.9  AtF  157.64 

LAUNCH  OATE  F£B  27  1 969  FLIGHT  TIME  112.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  320.126 

Rl  140.17  LAL  -.00  LOL  150.23  Vl  28.146  GAL  -0.40  A7L  96.36  HCA  153.75  SMA  132.61  ECC  .16551  INC  6.3551  V|  30  . 07? 

RR  108.95  LAP  -2.01  LOP  3 12.12  VP  37.909  GAP  2.60  A7P  04.30  TAL  223.55  TAP  17.30  RCA  108.16  APO  1 57.45  V2  34.763 

RC  106.844  GL  -31.05  GP  56.07  7AL  139.21  7AP  107.27  ETS  30.67  7 AC  116.50  CTE  129.11  7AC  65.40  ETC  162.96  ClP-J22.90 

PLANETOCENTRIC  CONIC 


C3  35.703 

VHL 

5,975 

OLA  -25.90 

RAL  18.76 

RAO  6560.4 

VEL  12,533 

PTH  2.27 

VHP 

5.993 

CPA  50 . 36 

RAP  336.88 

ECC  1 .5876 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

90.00 

6 

26  45 

1372.06 

5.04 

352.70 

252.12 

117.76 

6 

49  30 

772.9 

9.51 

346.02 

= 

90.00 

9 

51  45 

698.43 

23.00 

311  .59 

259.31 

105.01 

10 

3 24 

98.4 

25.74 

303.46 

- 

100.00 

7 

21  29 

1196.12 

3.26 

338.30 

250.70 

119.73 

7 

41  25 

596.1 

7.19 

331 .80 

1 00.00 

11 

39  42 

5630.44 

26.64 

264.73 

260.34 

104.00 

13 

13  41 

5038.4 

28.32 

2 56.33 

no. oo 

7 

41  52 

1132.16 

-2.04 

330.23 

247.40 

124.13 

6 

0 44 

532.2 

2.45 

324 .03 

i 

110.00 

13 

35  49 

5275.17 

32.75 

230.66 

261 .87 

100.40 

15 

3 44 

4675.2 

33.83 

229.60 

- 

DIFFERENTIAL  corrections  hio-course  execution  accuracy  orbit  oeterminaticn  accuracy 

TOE -I  * 7055  TRA  -.0423  TC3-1 .J406  BAU  .6695  SGT  2316.2  SGR  1164.8  SG3  204.4  ST  1657,9  SR  656.0  SS  899.0 

ROE  .6834  RRA  .0340  RC3  .6052  FAU  .05540  RRT  -.0989  RRF  -.9745  RTF  .9330  CRT  -.969 1 CRS  .9999  CST  -.9666 

FOE-1  .8099  FRA  -.0730  FC3-1.3435  BSP  7903  SG0  2592.5  R23  .2293  R13  -.9560  LSA  1992,3  MSA  137.4  SSA  6.7 

BOE  1.8373  BRA  .0430  BC3  1 .4027  FSP  -650  SGJ  2550.0  SG2  463.4  THA  154.78  ELI  1780.7  EL2  09.9  AlF  156.57 


LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  114.00  ARRIVAL  CATE  JUN  21  1969 

HELIOCENTRIC  CONIC  OISTANCE  334.100 

RL  148.17  LAL  -.00  La  156.23  VL  20.101  GAL  -6.22  A7L  97. 42  HCA  156.00  SMA  132.40  ECC  .10490  INC  7.4215  Vl  30.07? 

RP  100.94  LAP  -2.91  LOP  315.29  VP  37.076  GAP  2.96  A7P  63.17  TAL  222.45  TAP  19.33  RCA  107.99  APO  356.96  V2  34.784 

RC  109.246  Gl  -35.25  GP  59.79  7Al  135.39  7AP  107.72  ETS  35.57  ?AE  113.15  £TE  131.52  7 AC  63.97  ETC  164.25  CiP-127.25 

PLANETOCENTRIC  CONIC 

C3  36.741  VHL  6.224  OLA  -29.13  RAL  22.07  RAO  6560.5  VEL  12.653  PTH  2.30  VHP  6.534  CPA  52.15  RAP  333.06  ECC  1.6376 

INCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

82.86  7 23  22  1247.34  15.76  348.61  261 .62  114.82  7 44  9 647.3  36.98  341.35 

97.14  921  33  865.23  1 5 . 78  320.59  26l .62  114.01  93556  265.2  16.99  313.33 

100.00  6 47  10  975.59  10.56  326.07  250,95  110.13  9 3 26  375.6  14.24  319.22 

100.00  10  40  25  612,21  21.12  304.29  264,04  111.66  10  50  37  12.2  23.66  29 6.57 

110.00  0 32  59  1020.24  2.24  324.40  253.91  124.12  0 49  59  420.2  6.70  336.15 

110.00  1311  6 5426.37  30.30  249.92  267.57  106,64  144134  4026.4  32.26  2*1  .27 

DIFFERENTIAL  CORRECTIONS  MlD-COEIW  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2 .0452  TRA  -.7645  TC3-1.1222  BAU  .6064  SGT  2470.9  SGR  1124.4  SG3  179.3  ST  1890. 6 SR  70p.?  SS  914.3 

ROE  .7598  RRA  -.0655  RC3  .7050  FAU  .04663  RRT  -.8923  RRT  -.9746  RTF  .9383  CRT  -.9075  CRS  .9997  CST  -.9906 

FOE-1 .7580  FRA  .0399  FC3-1 .0420  BSP  6323  SG6  2722.0  R23  .2346  R13  -.9500  LSA  2216.0  MSA  341.6  SSA  7.0 

BOE  2.1016  BRA  .7673  6C3  1.3252  FSP  -574  SGJ  2601.2  SG2  469.2  THA  157.23  ELI  2020.9  El2  103.5  AlF  159.93 

LAUNCH  DATE  F£0  27  1969  FLIGHT  TIME  116.00  ARRIVAL  CATE  JUN  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  340.219 

RL  140.17  LAL  -.00  La  150.23  VL  26.055  GAL  -0.04  A7L  90.00  HCA  160.00  SMA  132.14  ECC  .10432  INC  6.6006  Vl  30  . 07? 

RP  100.94  LAP  -3.00  LOP  316.45  VP  37.043  GAP  3.27  ATP  01.72  TAL  221.30  TAP  21.30  RCA  107.70  APO  156.49  V2  34.705 

RC  111  ,64  5 GL  -40.01  GP  63.16  TAL  130.97  TAP  107.56  ETS  41.05  TA£  109.18  ETE  134.25  TAC  62.27  ETC  166.02  CLP-13I.93 

PLANETOCENTRIC  CCNIC 

C3  43.700  VHL  6.611  OLA  -32.71  RAl  26.00  RAO  6568.7  VEL  12.040  PTH  2.34  VHP  7.257  CPA  54  .06  RAP  320.30  ECC  J.7J92 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

72.90  62654  1507,31  16.57  8.52  260.46  118.61  652  1 907.3  20.26  1.46 

107.10  3 0 50  3 666.03  16.58  306,00  268.47  110.60  11  1 9 66.0  20.27  299.02 

72.90  6 26  54  1507.31  16.57  8.52  260.46  118.6!  6 52  1 907.3  20.26  1.46 

107.10  10  50  3 666.03  16.58  306.00  260.47  130.60  11  1 9 66.0  20.27  299.02 

110.00  9 52  19  044.05  0.90  315.10  263.77  123.14  10  6 23  244.0  13.20  300.65 

1 10.00  12  23  40  5665.34  24.58  265.96  272.74  114.54  13  58  13  5065.3  27.67  258.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCC-2.4944  TRA  -.6370  TC3-J ,0422  BAU  .6959  SGT  2646.6  SGR  1061.0  SG3  154.4  ST  2171.4  SR  737.3  SS  926.6 

ROE  .8243  RRA  -.1834  RC5  .5767  FAU  .03804  RRT  -.0793  RRF  -.9706  RTF  .9451  CRT  -.9855  CRS  . 9987  CST  -.9928 

FOE-I .7040  FRA  .1402  FC3  -.7536  BSP  8782  SGB  2851 .6  R23  .2342  Rl 3 -.9614  LSA  2463.0  MSA  145. 8 SSA  5.4 

BCE  2.6271  BRA  .6637  6C3  1.1911  FSP  -495  SGI  2811.6  SG2  476.0  THA  159.97  El!  2283.8  El2  115,7  A IF  161.92 


1964 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69  » 


LAUNCH  CATE  FEB  2 7 1969 

HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00  LOL  158.23 
RP  108.93  LAP  -3.08  L OP  321.61 


flight  time  118.00 


ARRIVAL  CATE  JUN  25  1969 


DISTANCE  346.217 

VL  28.007  GAL  -7.84  A7L  100.67  HCA  163.11  SNA  131.78  ECC  .18377  INC10.6650  Vj 
VP  37.809  GAP  3.54  A7P  79.79  TAl  220.09  TAP  23.20  RCA  107.57  APO  156.00  V2 


RC  114.042  CL  -45.33  CP 
PLANETOCENTRIC  conic 


67.05  7Al  125.89  7AP  106.73  ETS  47.56  7AE  105.16  ETE  137.86  7AC 


30.072 
34.787 

80.25  ETC  168.82  ClP-137.59 


C3  52.135 

VHL 

7.220 

CLA  -36.55 

RAL  31 .04 

RAD  6568. 

9 VEL  13.172 

PTH  2.4J 

VHP  8. 

267 

DPA 

56.01 

RAP 

322 . 1 3 

ECC  1 .8580 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.86 

6 

5 10 

1677.41 

16.70 

21  .95 

277.15 

122.99 

6 33 

7 

1077.4 

20.92 

15.19 

114.14 

11 

51  19 

5872.30 

16.71 

277.66 

277.16 

122.99 

13  29 

12 

5272.3 

20.94 

270.89 

65.86 

6 

5 10 

1677.41 

16.70 

21 .95 

277.15 

122.99 

6 33 

7 

1077.4 

20.92 

15.19 

114.14 

11 

51  19 

5872.30 

16.71 

277.66 

277.16 

122.99 

13  29 

12 

5272.3 

20.94 

270.89 

65.86 

6 

5 10 

1677.41 

16.70 

21 .95 

277.15 

122.99 

6 33 

7 

1077.4 

20.92 

15.19 

114.14 

11 

51  19 

5872.30 

16.71 

277.66 

277.16 

122.99 

13  29 

12 

5272.3 

20.94 

270  .89 

DIFFERENTIAL  corrections 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE'3.1104 

TRA 

-.4290 

TC3  -.8977 

BAU  .6902 

SOT 

2819.9  SGR  950.1  SG3 

129.8 

ST 

2471  .7 

SR 

666.9 

SS  933.4 

ROE  .8313 

RRA 

-.3256 

RC3  .4179 

FAU  .02960 

RRT 

-.8488  RRF  - 

.9543  RTF 

.9541 

CRT  -.9807 

CRS 

.9957 

CST  -.9946 

FOE-1 .6443 

FRA 

.2320 

FC3  -.4915 

BSP  9195 

SOB  2975.7  R23 

.2269  R13  - 

.9662 

LSA  2720.9 

MSA 

149.2 

SSA  4.1 

BCE  3.2196  BRA  .5385  BC3  .9902  FSP  -413 


LAUNCH  DATE  FEB  27  1969 


SGI  2936.3  SG2  482.4  THA  163.58 


FLIGHT  TIME  120.00 


ELI  2557.0  EL2  126.2  ALF  165. J4 


ARRIVAL  CATE  JUN  27  1969 


HELIOCENTRIC  CONIC 


DISTANCE  352.172 


RL  148.17 

LAL  -.00 

La  158.23 

VL 

27.958 

GAL  -7.63 

A7L  103.34 

HCA  166.19 

SMA 

131 

.42 

ECC  .18322 

INC13.3366 

VI 

30.072 

RP  108.93 

LAP  -3.16 

LOP  324.78 

VP 

37.776 

GAP  3.80 

A7P  77.04 

TAL  218.81 

TAP 

25 

.00 

RCA  107.34 

APO  155.50 

V2 

34 .790 

RC  116.435 

GL  -51 .07 

GP  7l .49 

7AL 

, 120.13 

7AP  105.20 

ETS  56.24 

7AE  100.28 

ETE 

143 

.61 

7AC  77.7J 

ETC  173.88 

CLP 

-145.66 

PLANETOCENTRIC  CONIC 

C3  67.515 

VHL  8.217 

OLA  -40.40 

RAL 

37.23 

RAD  6569.3 

VEL  13.743 

PTH  2.51 

VHP 

9. 

761 

DPA  57.62 

RAP  313.94 

ECC 

2.1111 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.89 

6 0 35 

1824.96 

15.63 

33.36 

288 .03 

127.74 

6 

31 

0 

1225.0 

20.41 

27.03 

120.11 

12  45  21 

5850.73 

15.64 

275.08 

288.04 

127.73 

14 

22 

51 

5250.7 

20.43 

268.76 

59.89 

6 0 35 

1824.96 

15.63 

33.36 

288.03 

127.74 

6 

31 

0 

1225.0 

20.4J 

27.03 

120.11 

12  45  21 

5850.73 

15.64 

275.08 

288 .04 

127.73 

14 

22 

51 

5250.7 

20.43 

268 .76 

59.89 

6 0 35 

1824.96 

15.63 

33.36 

288.03 

127.74 

6 

31 

0 

1225.0 

20.41 

27.03 

1 20 . 1 1 

12  45  21 

5850.73 

15.64 

275.08 

268 .04 

127.73 

14 

22 

51 

5250.7 

20.43 

268.76 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.9908 

TRA  -.0722 

TC3 

-.6870 

BAU 

.6568 

SGT 

3003.9 

SGR 

740.8 

SG3 

106.5 

ST 

2783.1 

SR 

467,7 

ROE  .6434 

RRA  -.4790 

RC3 

.2397 

FAU 

.02153 

RRT 

-.7478 

RRF 

-.8796 

RTF 

.9666 

CRT 

-.9575 

CRS 

.9786 

FOE-1 .5908 

FRA 

.3165 

FC3 

-.2761 

BSP 

9595 

see 

3093.9  R23 

.2071 

R13 

-.9732 

LSA 

2970.3 

MSA 

150.1 

BOE  4.0424 

BRA 

.4844 

BC3 

.7276 

FSP 

-337 

SGI 

3055.9 

SG2 

483.5 

THA 

169.28 

ELI 

2819.0 

EL2 

133.2 

LAUNCH  DATE 

FEB  27  1969 

flight 

TIME 

122.00 

arrival 

CATE 

SS 


SSA 


938.4 


3.1 


JUN  29  1969 


HELIOCENTRIC  CONIC 

RL  148.17  LAL  -.00  LOL  1 58.23  VL  27.907 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.741 

RC  118.823  GL  '56.83  GP  76.26  7AL  113.78 

PLANETOCENTRIC  CONK 


DISTANCE  358.063 

GAL  -7.40  A7L  107.49  HCA  169.23  SWA  131.06  ECC  .18264  INC  1 7 . 494 1 VI  30.072 

GAP  4.03  A7P  72.80  TAL  217.46  TAP  26.69  RCA  107,12  APO  154.99  V2  34.794 

ZAP  102.95  ETS  70.34  7A£  94.40  ETE  154.85  7AC  74.27  ETC  184.61  ClP-160.69 


C3  98.771 

VHL 

9.938 

OLA  -43.70 

RAL  44.96 

RAO  6569.9  VEL  14.836 

PTH  2.68 

VHP  12, 

,156 

OPA  58.28 

RAP 

303.10 

ECC 

2.6255 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

55.21 

6 

11  36 

1965.54 

12.78 

43.19 

301  .21 

132.15 

6 44 

21 

1365.5 

18.07 

37.38 

124.79 

13 

35  56 

5883.05 

12.80 

275.45 

301  .22 

132.15 

15  13 

59 

5283.1 

18.09 

269.64 

55.21 

6 

11  36 

1965.54 

12.78 

43.19 

301 .21 

1 32 . 1 5 

6 44 

21 

1365.5 

18.07 

37.38 

124.79 

13 

35  56 

5883.05 

12.80 

275.45 

301.22 

132.15 

15  13 

59 

5283.1 

18.09 

269.64 

55.21 

6 

11  36 

1965.54 

12.78 

43.19 

301.21 

132.15 

6 44 

21 

1365.5 

18.07 

37.38 

124.79 

13 

35  56 

5883.05 

12.80 

275.45 

301 .22 

132.15 

15  13 

59 

5283.1 

18.09 

269.64 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-5.2336 

TRA 

.5841 

TC3  -.4197 

BAU  .5617 

SGT 

3164.9  SGR 

479.3  SG3 

85.3 

ST  3020.6 

SR 

200.8 

SS 

952.3 

ROE  -.2656 

RRA 

-.5428 

RC3  .0692 

FAU  .01371 

RRT 

.0960  RRF  - 

.0755  RTF 

.9823 

CRT  .7317 

CRS 

-.6883 

CST 

-.9981 

FOE'l .5636 

FRA 

.4084 

FC3  -.1201 

BSP  9943 

SG6 

3201 .0  R23  - 

.1728  R13 

.9819 

LSA  3170.0 

MSA 

148.5 

SSA 

2.4 

BOE  5.2404 

BRA 

.7974 

BC3  .4254 

FSP  -268 

SGI 

3165.3  SG2 

477.0  THA 

.85 

ELI  3024.2 

EL2 

136.7 

alf 

2.79 

LAUNCH  CATE  FEB  2 7 1969 


FLIGHT  TIME  124.00 


ARRIVAL  CATE  JUL  1 1969 


HELIOCENTRIC  CONIC 

RL  148.17  LAL  -.00  La  158.23  VL  27.855  GAL 

RP  108.90  LAP  -3.27  LOP  331.11  VP  37.707  GAP 


OISTANCE  363.838 

-7.15  A7L  114.79  HCA  172.17  SMA  130.69  ECC  .18190  INC24.7934  VI  30.072 

4.23  A7P  65.41  TAL  216.00  TAP  28.18  RCA  106.92  APO  154.46  V2  34.798 


RC  121.206  GL  -61.44 
PLANETOCENTRIC  CONIC 


GP 


79.53  7AL  107.09  7AP  100.03  ETS  99.13  7AE  86.74  ETC  180.97  7AC  69.10  ETC  210.56  CLP  163.43 


C3  174.147 

VHL  13.196 

DLA  -45.22 

RAL  54.13 

RAO  6570.9 

VEL  17.189 

PTH  2.94 

VHP  16.454 

OPA  56.65 

RAP  289.53 

ECC  3.8660 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.15 

6 40  14 

2095.10 

7.98 

50.38 

316.12 

134.66 

7 15  9 

1495.1 

13.55 

44  .95 

126.85 

14  20  28 

682.77 

8.00 

300.92 

316.13 

134.66 

14  31  51 

82.8 

13.57 

295.49 

53.15 

6 40  14 

2095.10 

7.98 

50.38 

316.12 

134.66 

7 15  9 

1495.1 

13.55 

44  .95 

126.85 

14  20  28 

682.77 

8.00 

300.92 

316.13 

134.66 

1 4 3J  51 

82.8 

13.57 

295.49 

53.15 

6 40  14 

2095.10 

7.98 

50.38 

316.12 

134.66 

7 15  9 

1495.1 

13.55 

44.95 

126.85 

14  20  28 

682.77 

8.00 

300.92 

316.13 

134.66 

14  31  51 

82.8 

13.57 

295.49 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE-5.9504 

TRA  1.7398 

TC3 

-.1334 

BAU 

.3112 

SGT  2819.3 

SGR 

1681.6 

SG3 

67.7 

ST 

2603.5 

SR 

1679.2 

SS 

1010.3 

ROE- 3. 8670 

RRA 

.I486 

RC3 

-.0089 

FAU 

.00520 

RRT 

.9374 

RRF 

.9207 

RTF 

.9977 

CRT 

.9942 

CRS 

-.9919 

CST 

- .9998 

FDE-1 .6200 

FRA 

.5503 

FC3 

-.0258 

BSP 

10227 

SG8 

3282.7 

R23 

-.1318 

R13 

.9899 

LSA 

3254.7 

MSA 

159.5 

SSA 

1 .7 

BOE  7.0966 

BRA  1.7462 

BC3 

.1337 

FSP 

-213 

SGI 

3243.0 

SG2 

509.2 

THA 

30.03 

ELI 

3094.3 

EL2 

151  .7 

ALF 

32.76 

1965 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CAT E FEB  21  1969  FLIGHT  TIME  126.00  ARRIVAL  CATE  JUL  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  369.320 

RL  148.17  LAL  -.00  LOL  158-23  VL  27.803  GAL  -6.83  A7L  130.12  HCA  174.85  SMA  130.31  ECC  .18063  INC40.1207  VJ  30.072 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.673  GAP  4.35  A7P  49.99  TAL  214.32  TAP  29.16  RCA  106.77  APO  153.85  V2  34.803 

RC  123.581  GL  -61.40  GP  74.09  7Al  100.57  7AP  96.65  ET5  144.47  7AE  75.08  ETE  223.77  7AC  59.91  ETC  254.25  CLP  114.98 

PLANE TOCENTRIC  CONIC 


C3  410.538 

VHL  20.262 

CLA  -42,01 

ral 

63.26 

RAO  6572.1  VEL  23.062 

PTH  3,20 

VHP  25.402 

DPA 

49.74 

RAP  274.60 

ECC 

7.7564 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.57 

7 34  18 

2159.44 

2.47 

50.94  330.50 

131,95 

0 10 

17 

1559.4 

7.80 

45.36 

122.43 

14  39  16 

841 .21 

2.49 

309.93  330.51 

131.95 

14  53 

17 

241  .2 

7.81 

304.35 

57,57 

7 34  18 

2159.44 

2.47 

50.94  330.50 

131.95 

8 10 

17 

1559.4 

7.00 

45.36 

* 

122.43 

14  39  16 

841.21 

2.49 

309.93  330.51 

131.95 

14  53 

17 

241  .2 

7.01 

304 .35 

57.57 

7 34  18 

2159.44 

2.47 

50.94  330.50 

131.95 

0 10 

17 

1559.4 

7.00 

45.36 

122.43 

14  39  16 

841 .21 

2.49 

309.93  330.51 

131.95 

14  53 

17 

241  .2 

7.81 

304.35 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE- I .1976 

TRA  2.1991 

TC3  -.0079  BAU 

.6378 

SGT  903.4  SCR  3149.7  SC3 

55.3 

ST 

421  .6 

SR  2866 . 9 

SS 

1200.4 

R0-10.0473 

RRA  3.3527 

RC3  .1159 

FAU* 

-.00966 

RRT  .7081  RRF 

.9896  RTF 

.8021 

CRT 

.8756 

CRS  -.9985 

CST 

-.9007 

r 

FOE-1 .8939 

FRA  .8950 

FC3  .0204 

BSP 

9944 

SCR  3276.7  R23  - 

.1028  R13 

.9946 

LSA 

3129.6 

MSA  206.2 

SSA 

.5 

BOEJO .1 184 

8RA  4.0096 

0C3  .1162 

FSP 

-171 

SCI  3216.6  SG2  i 

624  .6  THA 

70.06 

Eli 

2890.6 

EL 2 201  .9 

ALF 

82.63 

s 

LAUNCH  OATE  FEB  27  1969 

FlICHT  TI«  128.00 

ARRIVAL  CATE 

JUL 

5 1969 

: 

HELIOCENTRIC  CONIC 

DISTANCE  373.788 

- 

RL  148.17 

LAL  -.00 

LOL  158.23 

VL 

27.750 

CAL  -6.29  ATl  166.99  HCA  176.56 

SMA  129.94 

ECC 

.17737 

INC76.9878 

VI 

30.072 

RP  108.87 

LAP  -3.35 

LOP  337.45 

VP 

37.639  CAP  4.18  A7P  13.03 

TAL  211.88 

TAP  28. A 4 

RCA 

106.89 

APO  152.98 

V2 

34 .808 

_ 

RC  125.948 

CL  -48.11 

GP  53.79 

ZAL 

95.49 

ZAP  93.60  ETS  169.33 

ZAE  53.56 

ETE  244.58 

7AC 

40.65 

ETC  282.02 

CLP 

96.09 

PLANE TOCENTRIC  CONIC 

C3 1303.402 

VHL  36,103 

OLA  -26.93 

RAL 

68.00 

RAO  6573.1  VEL  37.745 

PTH  3.54 

VHP  45.420 

OPA 

30.71 

RAP  261 .93 

ECC22 .4  507 

■ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

10  8 0 

1825.67 

-8.63 

18.19  334.88 

117.07 

10  38 

26 

1225.7 

-4.93 

11  .46 

90.00 

12  43  24 

1317.60 

7.58 

349.65  343.18 

11 7.36 

13  5 

21 

717.6 

13.19 

342.83 

_ 

100.00 

10  55  42 

1671 .56 

-] 

12.53 

4.03  332.84 

117.36 

11  23 

34 

1071.6 

-8.77 

358 .06 

— 

100.00 

14  38  22 

946.95 

11.47 

324.44  345.24 

117.79 

14  54 

9 

346.9 

15.10 

317.53 

110.00 

11  9 24 

1628.59 

-] 

19.97 

357.49  328.76 

110.34 

11  36 

32 

1028.6 

-16.03 

350.59 

11 0.00 

16  41  to 

5850.72 

18.87 

277.31  349.38 

119.05 

18  1 6 

41 

5250.7 

22.59 

270 . 1 5 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  4.5383 

TRA  .7592 

TC3  -.0666 

BAU 

3.4699 

SGT  876.7  SCR  2754 .0  SG3 

49.4 

ST 

721  .5 

SR  1934.1 

SS 

1541  .8 

RO-11 .8559 

RRA  8.3482 

RC3  .1876 

FAU 

-.05633 

RRT  -.7402  RRF 

.9989  RTF  - 

.7164 

CRT 

-.9586 

CRS  -.9997 

CST 

.9519 

FOE-2.3949 

FRA  1.8579 

FC3  .0374 

BSP 

8586 

see  2890. 1 R23  - 

.0960  R13 

.9954 

LSA 

2568.3 

MSA  205.6 

SSA 

.6 

B0E12.6948 

BRA  8.3826 

8C3  .1991 

FSP 

-154 

SCI  2034.3  SC2 

565.2  THA  103.96 

Eli 

2055.2 

EL2  193.4 

ALF 

109.06 

LAUNCH  CATE  FEB  27  1969 


HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00  tOt  158.23 

RP  108.85  LAP  -3.38  LOP  340.63 

RC  128.306  GL  56.81  GP  -66.00 

plane tocentric  conic 

C3  718.604  VHL  26.807  OLA  70.45 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
22.34  14  25  27  5065.48 

157.66  0 59  19  3309.47 

22.34  14  25  27  5065.48 

157.66  0 59  19  3309.47 

22.34  14  25  27  5065.48 

157.66  0 59  19  3309.47 

differential  corrections 

TDE  -.7654  TRA  1.2665  TC3  -.0657 
RD-12.3994  RRA  2.4639  RC3  -.1803 
FOE  2.4114  FRA  -.4405  FC3  .0301 
8002.4230  BRA  2.7704  BC3  .1919 

LAUNCH  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00  LOL  158.23 
RP  108.83  LAP  -3.39  LCP  343.80 
RC  130.653  CL  62.22  GP  -76.11 
plane tocentric  conic 
C3  261.626  VHL  16.175  DLA  68.52 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

24.58  12  53  16  4965.35 

155.42  23  13  34  3221 .80 

24.58  12  53  16  4965.35 

155.42  231334  3221 .90 

2 4.58  12  53  16  4965.35 

155.42  231334  32 21.80 

DIFFERENTIAL  CORRECTIONS 
TOE  3.3627  TRA  -.9919  TC3  -.0197 
ROE-3.9562  RRA  3.1201  RC3  -.0469 
FOE  1.2208  FRA  -.6188  FC3  -.0086 
80E  5.1922  BRA  3.2740  BC3  .0509 


FLIGHT  TIME  130.00 
DISTANCE  384.309 

VL  27.696  GAL  -7.00  AZL  35,3]  HCA  184.14  SMA  129.56 

VP  37.605  GAP  5.70  A TP  144.62  TAL  213.52  TAP  37,66 

7AU  98.12  ZAP  96.65  ETS  186.82  ZAE  70.66  ETE  110.62 


RAU  12.02 
INJ  LAT 

-.73 

-.72 

-.73 

-.72 

-.73 

-.72 

BAU  1.8438 
FAU-. 02500 
BSP  10362 
FSP  -172 


VL  27.642 
VP  37,572 
ZAL  102.80 

RAL  347.71 
INJ  LAT 
-6.67 
-6.66 
-6.67 
-6.66 
-6.67 
-6.66 

BAU  .17 81 
FAU  .00260 
BSP  114 00 
FSP  -207 


RAO  6572.7  VEL  28.981  PTH  3.43  VHP  33.254 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
247.00  281.77  19.55  154952 

96.40  281 .75  19.55  1 54  28 

247.00  281.77  19.55  15  49  52 

96.40  281 .75  19.55  1 54  28 

247.00  281.77  19.55  154952 

96.40  281 .75  19.55  1 54  28 

MID-COURSE  EXECUTION  ACCURACV 
SOT  897.4  SCR  3230.3  SG3  52.6 
RRT  ,7062  RRF  -.9988  RTF  -.6749 
SOB  3352.6  R23  -.0815  R13  -.9964 
SCI  3294,2  SC2  623.0  THA  78.48 

FLIGHT  TIME  132.00 

DISTANCE  389.444 

CAL  -6,59  AZL  58.59  HCA  186.52  SMA  129.18 

CAP  5.7J  ATP  121.24  TAL  211 .57  TAP  38.09 

TAP  101.20  ETS  222.47  ZAE  86.28  ETE  145.21 


ARRIVAL  DATE  JUL  7 1969 


ECC  .18748  INC54.6889  VI  30.07? 
RCA  105.27  APO  153.85  V?  34.815 
ZAC  80.2 4 ETC  83.39  CLP  106.53 

DPA  -85.82  RAP  177.18  ECC12.8264 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

4465.5  -8.27  244.72 

2709.5  -8.26  94.12 

4465.5  -8.27  2 44.72 

2709-5  -8.26  94.12 

4465.5  '8.27  244.72 

2709.5  -8.26  94. J2 


RAO  6571.! 
INJ  LONG 
243.84 
95.60 
243.84 
95.60 
243.84 
95.60 
MIO- 
SGT 
RRT 
SOB 
SCI 


5 VEL  19.569  PTH  3.11  VHP  19.887 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
255.08  21.63  14  16  1 

255.06  21.63  24  7 16 

255.08  21.63  M 16  1 

255.06  21.63  24  7 16 

255.08  21.63  14  16  1 

255.06  21.63  24  7 16 


ORBIT  DETERMINATION  ACCURACY 

ST 

292.9 

SR 

2692.1 

SS 

1500.6 

CRT 

.6956 

CRS 

.9999 

CST 

.6855 

LSA 

3008.7 

MSA 

211  .4 

SSA 

1 .3 

ELI 

2699.8 

El2 

209.8 

alf 

85.65 

ARRIVAL 

DATE 

JUL 

9 1969 

ECC 

.18565 

INC 31 .4092 

VI 

30.072 

RCA 

105.20 

APO 

153.17 

V2 

34.821 

ZAC 

93.83 

ETC 

120.21 

CLP 

144  .02 

OPA 

-75.77 

RAP 

68.26 

ECC 

5.3057 

PO  ( 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

COURSE  EXECUTION  ACCURACY 
153 0.8  SCR  3331 .1  SG3  63.8 
-.8933  RRF  -.9784  RTF  .9646 
3666.0  R23  -.1279  R13  -.9907 
3610.7  SC2  634.7  THA  113.07 


4365.3 
2621  .8 
4365.3 
2621  .8 
4365.3 
2621  .8 

ORBIT  DETERMINA 
ST  1225.4  SR 
CRT  -.9439  CRS 
LSA  2195.8  MSA 
ELI  2043.6  EL2 


14.09  241 .22 

14.08  92.99 

14  ,09  241.22 

14.08  92.99 

14 .09  241.22 

14,08  92.99 

TION  ACCURACY 
1668.5  SS  804.5 

.9838  CST  -.9878 
333.8  SSA  1.7 
330.4  ALF  125.81 


1966 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  OATE  FEB  27  J 969  FLIGHT  TIME  134.00  ARRIVAL  DATE  JUL  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  395 .055 

RL  140.17  LAL  -.00  LOL  150.23  Vl  27.500  GAL  -6.27  A7L  60.60  HCA  109.37  SMA  120.01  ECC  .10500  INC21.3160  VI  30-072 

RP  100.00  LAP  -3.39  LOP  346.97  VP  37.539  GAP  5.05  A7P  111.06  TAL  209.90  TAP  39.27  RCA  104.97  APO  152.64  V2  34.029 

RC  152.909  GL  60.36  GP  -73.56  7At  107.30  7AP  106.44  ETS  270.40  7AE  95.62  ETE  192-00  7AC  101.32  ETC  160.27  ClP-179.81 

planetocentric  CONIC 

C3  131  .557  VHL  11.470  OLA  64 .02  RAL  345.26  RAO  6570.4  V£L  15.903  PTH  2.01  VHP  14.010  OPA  -65.90  RAP  57.23  ECC  3.1651 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

29.04 

12  55  24 

4036.74 

-13.21 

237.46 

240.70 

26.74 

14  16 

0 

4236.7 

-20.32 

234.05 

150.16 

22  51  54 

3120.49 

-13.20 

95.05 

240.60 

26,74 

23  44 

2 

2528.5 

-20.31 

91  .64 

29.84 

12  55  24 

4036.74 

-13.21 

237.46 

240.70 

26.74 

14  16 

0 

4236.7 

-20.32 

234.05 

150.16 

22  51  54 

3128.49 

-13.20 

95.05 

240.60 

26.74 

23  44 

2 

2528 . 5 

-20.31 

91  .64 

29.84 

12  55  24 

4036.74 

-13.21 

237.46 

240.70 

26.74 

14  16 

0 

4236.7 

-20.32 

234.05 

150.16 

22  51  54 

3128.49 

-13.20 

95.05 

240.68 

26.74 

23  44 

2 

2528.5 

-70.31 

91  .64 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.1006  TRA-2 .7960  TC3  -.2427  BAU  .4301  SOT  3605.9  SCR  1245.7  SG3  60.0  ST  1054.7  SR  370.1  SS  655.9 

ROE  -.1206  RRA  1.0091  RC3  .0290  FAU  .01490  RRT  -.9130  RRF  -.0490  RTF  .9093  CRT  -.6539  CRS  .5646  CST  -.9936 

FOE  .9062  FRA  -.6590  FC3  -.0900  BSP  11002  SOB  3015.0  R23  -.1715  R13  -.9031  ISA  1981.4  MSA  295.2  SSA  2.1 

BOE  3.1632  BRA  3.0007  BC3  .2446  FSP  -260  SGI  3784.1  SG2  404.2  THA  162.19  ELI  107]. 5 El2  203.5  AlF  172.23 

LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  400.817 

RL  140.17  LAL  -.00  La  150.23  Vl  27.533  GAL  -5.90  A7L  74.01  HCA  192.30  SMA  128.43  ECC  .10496  INC15. 9920  Vl  30.072 

RP  100.70  LAP  -3.39  LOP  350.15  VP  37.506  GAP  6.04  A 7?  105.64  TAL  200.30  TAP  40.60  RCA  104.60  APO  152.10  V2  34.037 

RC  135.313  GL  56.50  GP  -67.49  7AL  111.26  ZAP  111.70  ETS  200.50  7AE  102.30  ETE  208.66  7AC  106.57  ETC  185.95  ClP-165.72 

planetocentric  CONIC 

C3  81.702  VHL  9.039  OLA  59.91  RAL  348.20  RAO  6569.6  VtL  14.250  PTH  2.59  VHP  11.033  OPA  -58.10  RAP  51.65  ECC  2.3446 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

34.71 

13  18  59 

4715.90 

-10.53 

230.36 

247.01 

31.92 

14  37  35 

4115.9 

-25.26 

226.12 

145.29 

Z2  51  47 

3040.72 

-18.52 

93.72 

246.99 

31.92 

23  42  36 

2440.7 

-25.25 

89.47 

34.71 

13  18  59 

4715.90 

-18.53 

230.36 

247.01 

31.92 

14  37  35 

4115.9 

-25.26 

226.12 

145.29 

22  51  47 

3048.72 

-18.52 

93.72 

246.99 

31.92 

23  42  36 

2440.7 

-25.25 

89.47 

34.71 

13  18  59 

4715.90 

-18.53 

230.36 

247.01 

31.92 

14  37  35 

4115.9 

-25.26 

226.12 

145.29 

22  51  47 

3048.72 

-10.52 

93.72 

246.99 

31.92 

23  42  36 

2440.7 

-25.25 

89.4  7 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TOE  2.4193  TRA-2 . 7073  TC3  -.5915  BAU  .6483  SGT  3900.6  SGR  444.2  SG3  99.2  ST  1046.0  SR  380.8  SS  637.2 

ROE  .5916  RRA  .1746  RC3  -.0493  FAU  .02370  RRT  -.0492  RRF  .1632  RTF  .9734  CRT  .7215  CRS  -.8426  CST  -.9808 

FOE  .9736  FRA  -.6760  FC3  -.2511  BSP  12274  SG6  3925.0  R23  -.2120  R13  -.9732  LSA  1969.7  MSA  261.1  SSA  2.7 

BOE  2.4906  BRA  2.7129  BC3  .5935  FSP  -325  SGI  3900.7  SG2  443.6  THA  179.67  ELI  1866.7  El2  260.0  ALF  0.63 


LAUNCH  DATE  FEB  27  1969  FLIGHT  TIME  138.00  ARRIVAL  DATE  JUL  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  406.628 


RL  140.17 

LAL 

-.00 

La  158.23 

VL  27.479 

GAL  -5.69 

A7L  77.26 

HCA 

195.46 

SMA 

128.06 

ECC  .18508 

I NO  2 . 7400 

Vl 

30.072 

RP  108.75 

LAP 

-3.37 

LOP  353.32 

VP  37.474 

GAP  6.24 

A7P  102.29 

TAL 

206.71 

TAP 

42 

.17 

RCA  104.36 

APO 

151 .76 

V2 

34  .046 

RC  137.625 

GL 

52.51 

GP  - 

61  .29 

7Al  114.38 

7AP  116.93 

ETS  295.43 

7AE 

107.70 

ETE 

213.39 

7AC  110.77 

ETC 

191 .84 

CLP 

-160.53 

planetocentric  conic 

C3  57.759 

VHL 

7.600 

ola 

56.33 

RAL  352.22 

RAD  6569.1 

VEL  13.383 

PTH 

2.45 

VHP 

9. 

339 

OPA  -51 .21 

RAP 

48.24 

ECC 

1 .9506 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.03 

13 

46  22 

4611 

.61 

-22.32 

223.28 

246.36 

36.82 

15 

3 

14 

4011.6 

-20.63 

230.25 

140.97 

22 

56  20 

2988 

.62 

-22.31 

92.14 

246.34 

36.82 

23 

46 

17 

2388.6 

-20.62 

07.31 

39.03 

13 

46  22 

4611.61 

-22.32 

223.28 

246.36 

36.82 

15 

3 

U 

4011.6 

-20.63 

210.25 

140.97 

22 

56  26 

2908.62 

-22.31 

92.14 

246.34 

36.82 

23 

46 

17 

2380.6 

•20.62 

87.13 

39.03 

13 

46  22 

4611 .61 

-22.32 

223.20 

246.36 

36.82 

15 

3 

14 

4011.6 

-20.63 

210.25 

140.97 

22 

56  20 

2988 

.62 

-22.31 

92.14 

246.34 

36.82 

23 

46 

17 

2388.6 

-20.62 

07.J1 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0312 

TRA- 

-2.4750 

TC3  - 

.9769 

BAU  . 7626 

SGT  3985.6  SGR 

551.5 

SG3 

118.9 

ST  1035.0 

SR 

498.5 

SS 

643.2 

ROE  .6602 

RRA 

-.0661 

RC3  - 

.1447 

FAU  .03103 

RRT 

.6329  RRF 

.8035 

RTF 

.9610 

CRT  .8633 

CRS 

-.9561 

CST 

-.9733 

FOE  .9925 

FRA 

-.6722 

FC3  - 

.4652 

BSP  12615 

SGB  4023.6  R23 

.2431 

R13 

.9634 

LSA  1980.6 

MSA 

273.3 

SSA 

3.6 

BOE  2.1358 

BRA 

2,4767 

8C3 

.9876 

FSP  -392 

SGI  4001 ,0  SG2 

425.4 

THA 

5.06 

ELI  1085.7 

El2 

244  .0 

ALF 

13.43 

LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  3 7 1969 


HELIOCENTRIC  CONIC  OISTANCE  412.462 

RL  148.17  LAL  -.00  La  158.23  VL  27.424  GAL  -5.40  A7L  79.45  HCA  198.57  SMA  127.69  ECC  .18538  lNClO.5492  Vl  30.072 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.442  GAP  6.44  A7P  100. 01  TAL  205.13  TAP  43.69  RCA  104 .01  APO  151.36  V2  34.855 

RC  139.923  GL  40.62  GP  -55.56  7AL  116.72  7AP  121.76  ETS  298.04  7AE  111. 99  ETE  214.30  7AC  114.37  ETC  193.97  ClP-158.57 

PLANETOCENTRIC  CONIC 


C3  44.377 

VHL 

6.662 

OLA  53.24 

RAL  356.31 

RAO  6560.7  VEL  12.874 

PTH  2.35 

VHP  0, 

,303 

OPA  -45.05 

RAP 

46.12 

ECC 

J .7303 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

42.03 

14 

13  26 

4523.13 

-24.03 

216.60  246.10 

41.26 

15  20 

51 

3923.1 

- 

30.72 

210.89 

137.17 

23 

2 0 

2946.00 

-24.82 

90.68  246.08 

41.25 

23  51 

6 

2346.0 

- 

30.70 

84  .97 

42.83 

14 

13  26 

4523.13 

-24.03 

216.60  246.10 

41.26 

15  28 

51 

3923.1 

- 

30.72 

210.89 

137.17 

23 

2 0 

2946.00 

-24.02 

90.60  246.08 

41.25 

23  51 

6 

2346.0 

- 

30.70 

04.97 

42.83 

14 

13  28 

4523.13 

-24.83 

216.60  246.10 

41.26 

15  28 

51 

3923.1 

- 

30.72 

210.89 

137.17 

23 

2 0 

2946.00 

-24.82 

90.68  246.00 

41.25 

23  51 

6 

2346.0 

- 

30.70 

84  .97 

INFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .8037 

TRA- 

-2.2000 

TC3-1.3082  BAU  .8343 

SGT  4069.8  SGR 

634.3  SG3 

137.6 

ST  1037.4 

SR 

531  .7 

SS 

640.5 

ROE  .6149 

RRA 

-.1257 

RC3  -.2251 

FAU  .03717 

RRT  .7621  RRF 

.9032  RTF 

.9513 

CRT  .0949 

CRS 

-.9776 

CST 

-.9687 

FOE  .9992 

FRA 

-.6466 

FC3  -.7251 

BSP  12973 

SGB  4110.9  R23 

.2639  R13 

.9545 

LSA  2002.1 

MSA 

265.7 

SSA 

4.5 

BOE  1 .9056 

BRA 

2.2834 

0C3  1.4063 

FSP  -458 

SGI  4098.7  SG2 

407.0  THA 

6.84 

ElI  1098.9 

EL2 

229.6 

ALF 

14.74 

1967 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  FEB  Z7  1969  FUCHT  TINE  142.00  ARRIVAL  CATE  JUL  19  1969 

HELIOCENTRIC  CCNIC  01  STANCE  418.302 

RL  148.17  LAL  -.00  LOL  158.23  VL  27.369  CAL  -5.11  A7l  81.03  HCA  201.69  SNA  127.32  ECC  .18584  INC  8.9690  VI  30.072 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37.411  CAP  6.65  A7P  98.34  TAL  203.53  TAP  45.23  RCA  103.66  APO  150.98  V2  34.865 

RC  142.207  CL  45.05  CP  -50.43  7Al  118.34  7AP  126.19  ET5  300.95  7AE  115.48  ETE  213.68  7AC  117.57  ETC  194.61  ClP-157.98 

PLANfTOCENTRIC  CONIC 

C3  36.058  VHL  6.005  OLA  50.59  RAL  .25  RAD  6568.4  VEJ.  12.547  PTH 2.27  VHP  7.642  OPA  -39.51  RAP  44.88  ECC  1.5934 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  A SC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

46, 15 

14  39  20 

4447.70 

-26.43 

210.46 

246.15 

45.15 

15  53  27 

3647.7 

-31 .92 

204 .£3 

133.65 

23  7 36 

2916.63 

-26.42 

69.45 

246.14 

45.15 

23  56  12 

2316.6 

-31 .91 

63.20 

46.15 

14  39  20 

4447.70 

-26.43 

210.46 

246.15 

45.15 

15  53  27 

3647.7 

-31 .92 

204.23 

133.65 

23  7 36 

2916.63 

-26.42 

69.45 

246.14 

45.15 

23  56  12 

2316.6 

-31 .91 

63.20 

46.15 

14  39  20 

4447.70 

-26.43 

210.46 

246.15 

45.15 

15  53  27 

3647.7 

-31 .92 

204.23 

133.65 

23  7 36 

2916.63 

-26.42 

69.45 

246. J4 

45.15 

23  56  12 

2316.6 

-31 .91 

63.20 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  ‘EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe 

1 .6422 

TRA-2.1206  TC3- 1.6234 

6AU 

.0099 

SOT  4172.5  SGR 

659.7 

SG3 

J54.4 

ST 

1036.0  SR 

520.6 

SS 

644.7 

ROE 

.5503 

RR A -.1326  RC3  -.2601 

FAU 

.04230 

RRT  .0052 

.9292 

RTF 

.9442 

CRT 

.9071  CRS  ■ 

-.9054 

LSI 

-.9654 

FOE 

.9617 

FRA  -.6056  FC3-1.0156  BSP 

13525 

SGB  4224.3  R23 

•27J6 

R13 

.9475 

LSA 

2000.6  MSA 

257.7 

SSA 

5.6 

BCE 

1.7319 

BRA  2.1249  6C3  1 .6461 

FSP 

-526 

SGI  4206.5  SG2 

388.0 

THA 

7.32 

ELI 

1099.2  El2 

215.2 

alf 

14.02 

LAUNCH 

OATE  FEB  27  1969 

flight  time 

144.00 

arrival 

DATE 

JUL 

21  1969 

HELIOCENTRIC  CONIC  DISTANCE  424.148 

RL  148.17  LAL  -.00  LOL  158.23  VL  27.314  CAL  -4.81  A7L  82.23  HCA  204.84  SMA  126.95  ECC  -18642  INC  7.7704  VI  30.072 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.381  CAP  6.87  ATP  97.06  TAL  201 .92  TAP  46.76  RCA  103.29  APO  150.62  V2  34.875 

RC  144.478  CL  41.82  CP  -45.89  7AL  119.32  7AP  130.21  ETS  302.47  7AE  118.30  ETE  212.38  7AC  120.49  ETC  194.59  ClP-158.06 


plane tocentric  conic 
C3  30.461  VHL  5.519  OLA  40.34 

RAL  4 .04 

RAO  6568.2 

VEL  12.322 

PTH  2.22 

VHP 

7.211 

OPA  -34.55 

RAP  44.20 

ECC  1.5013 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7NTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.03 

15  3 54 

4382.57 

-27.43 

204.99 

246.55 

48.50 

16 

16  56 

3702.6 

-32.55 

196.30 

130.97 

23  13  16 

2096.75 

-27.42 

00.51 

246.53 

40.49 

24 

1 33 

2296.7 

-32.54 

01  .03 

49.03 

15  3 54 

4362.57 

-27.43 

204.99 

246.55 

40.50 

16 

16  56 

3762.6 

-32.55 

196.30 

130.97 

23  13  16 

2096.75 

-27.42 

06.51 

246.53 

40.49 

24 

1 33 

2296.7 

-32.54 

01  .83 

49.03 

15  3 54 

4362.57 

-27.43 

204,99 

246.55 

40.50 

16 

16  56 

3702.6 

-32.55 

196.30 

130.97 

23  13  16 

2696.75 

-27.42 

80.51 

246.53 

40.49 

24 

1 33 

2296.7 

-32.54 

81  .03 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1.5607  TRA-1.9409 

TC3-2.2214 

BAU 

.9137 

SGT  4 222.0  SGR 

649.6  SG3  165.1 

ST 

10 59.4 

SR 

525.2 

SS 

650.5 

= 

ROE 

.5034  RRA  -.1070 

RC3  -.3145 

FAU 

.04476 

RRT  .0051  RRF 

.9292  RTF  .9337 

CRT 

.9150 

CRS 

-.9903 

CST 

-.9619 

: 

FOE 

.9774  FRA  -.5172 

FC3-I .2720 

BSP 

13124 

SGB  4271.7  R23 

.2886  RI3  .9370 

LSA 

2022.7 

MSA 

255.3 

SSA 

6.6 

BOE 

1.6399  BRA  1.9 439 

8C3  2.2436 

FSP 

-526 

SGI  4254.5  SG2 

362.3  THA  7.12 

ELI 

1921 .2 

EL2 

205.1 

alf 

14.66 

LAUNCH 

OATE  FEB  27  1969 

flight  time 

146.00 

ARRIVAL 

DATE 

JUL 

23  1969 

HELIOCENTRIC  CCNIC 

DISTANCE  429.907 

= 

RL 

140.17  LAL  -.00 

La  156.23 

VL 

27.259 

gal 

-4.50  A7L  03. 

17  HCA  207.99  SMA  126.59 

ECC 

.18715 

INC 

6.8257 

VI 

30.072 

■ 

RP 

106.63  LAP  -3.20 

LOP  6.05 

VP 

37.351 

GAP 

7.08  A7P  96.i 

03  TAL  200.30  TAP  -40.20 

RCA 

102.90 

APO 

150.20 

V2 

34  .005 

RC 

146.734  GL  30.09 

CP  -4].90 

7AL 

119.74 

TAP 

133.02  ETS  303. 

66  7AE  120.57  ETE  210.79 

7AC 

123.21 

ETC 

194.25 

CLP- 

■150.49 

PLANE TOCENTRIC  CONIC 
C3  26.460  VHL  5.145 

OLA  46.42 

RAL  7.72 

RAO  6566. 

I VEL  12.159 

PTH  2.10 

VHP  6. 

930 

OPA  -30.10 

RAP  44.16 

ECC  1.4356 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51.54 

15  27  21 

4325.61 

-26.04 

200.06 

247.28 

51 .36 

16  39 

26 

3725.6 

-32.04 

193.07 

126.46 

23  19  9 

2003.57 

-26,03 

07.02 

247,27 

51.35 

24  7 

13 

2283.6 

-32.03 

SO  .80 

51  .54 

15  27  21 

4325.61 

-28.04 

200.00 

247.20 

51.36 

16  39 

26 

3725.6 

-32.04 

193.07 

126.46 

23  19  9 

2063.57 

-26.03 

07.02 

247.27 

51.35 

24  7 

13 

2283.6 

-32.03 

00.80 

51.54 

15  27  21 

4325.61 

-26.04 

200.06 

247.20 

51.36 

16  39 

26 

3725.6 

-32.04 

193*07 

120.46 

23  19  9 

2083.57 

-20.03 

87.02 

247.27 

51.35 

24  7 

13 

2283.6 

-32,83 

00.00 

DIFFERENTIAL 
TDE  1 .4709 

. CORRECTIONS 
TRA-1.6052  TC3-2.6641 

BAU  .9504 

MID- 

SGT 

COURSE  EXECUTION  ACCURACV 
4324.6  SGR  633.4  SG3  175.6 

ORBIT  DETERMINATION  ACCURACY 
ST  1058.9  SR  507.6  SS  637.3 

ROE  .4539 

RRA  -.0921 

RC3  -.3415 

FAU  .04735 

RRT 

.6124  RRF 

.9259  RTF 

.9286 

CRT  .9199 

CRS  -.9929 

CST  - .9595 

FOE  .9349 

FRA  -.4456 

FC3-1.5409 

BSP  13594 

SGB 

4370.0  R23 

.2046  R13 

.9316 

LSA  2014.4 

MSA  248.0 

SSA  7.9 

BDE  1.5393 

BRA  1.6075 

BC3  2.6059 

FSP  -571 

SGI 

4355.4  SG2 

366.7  THA 

6.83 

ELI  1917.3 

EL2  193 .0 

ALF  14.25 

LAUNCH  DATE  FEB  27  1969  FLICHT  TIME  148.00  ARRIVAL  DATE  JUL  25  1969 


HELIOCENTRIC  CONIC  01 STANCE  435.822 

Rl  148.17  LAL  -.00  La  158.23  VL  27.205  CAL  -4.19  A7L  83.94  HCA  21 1 .14  SMA  126.23  ECC  .18801  INC  6.0580  VI  30.072 

RP  108.59  LAP  -3.13  LOP  9.23  VP  37.322  CAP  .7.30  A7P  95.19  TAL  198.66  TAP  49.80  RCA  102.50  APO  149.97  V2  34.897 

RC  148.977  CL  36.22  CP  -38-41  7AL  119.66  ZAP  137.07  ETS  304.64  ZAE  122.41  ETE  209.09  7AC  125.79  ETC  193.76  ClP-159.13 


planetocentric  CONIC 

C3  23.405  VHL  4.046  OLA  44,79  RAL  11.34 

RAD  6560.0 

VEL  12.036 

PTH  2.15 

VHP  6.751 

OPA  -26.11 

RAP  44.42 

ECC 

I .3065 

LNCH  A7MTH 

LNCH  TIME  L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.72 

15  49  51  4275.36 

-26.4 0 

195.72 

240.34 

53.70 

17  1 

6 

3675.4 

-32.91 

100.45 

126.28 

23  25  31  2074.95 

'28.39 

67.33 

240.33 

53.70 

24  13 

26 

2275.0 

-32.90 

00.06 

53.72 

15  49  51  4275.36 

-26. 40 

195.72 

240.34 

53.70 

17  1 

6 

3675.4 

-32.91 

108.45 

126.26 

23  25  31  2074.95 

-28.39 

07.33 

240.33 

53.70 

24  13 

26 

2275.0 

-32.90 

80  .06 

53.72 

15  49  51  4275.36 

-20.40 

195.72 

240.54 

53.70 

17  1 

6 

3675.4 

-32.91 

108 .45 

126,26 

23  25  31  2874.95 

-20.39 

07.33 

240.33 

53.70 

24  13 

26 

2275  .0 

-32.90 

00.06 

differential  corrections 

TDF  1.4039  TRA-i .6695  TC3-3.1043 

BAU  .9010 

MIO-COURSE  EXECUTION  ACCURACY 
S6T  4420.8  SCR  612.4  SC3  183. 5 

ORBIT  DETERMINATION  ACCURACY 
ST  1060.0  SR  492.3  SS  622.3 

ROE  .4151 

RRA  -.0750  RC3  -.3552 

FAU  .04002 

RRT 

.8119  RRF 

.9160  RTF 

.9240 

CRT  .9246 

CRS  -.9951 

CST 

-.9571 

FOE  .6001 

FRA  -.3630  FC3- 1.7997 

BSP  13957 

SGB  4463.0  R23 

.2757  Rl 3 

.9265 

LSA  2007.7 

MSA  241.2 

SSA 

9.3 

BOE  1.4640 

BRA  1.6712  BC3  3.1245 

FSP  -601 

SGI  4446.0  SG2 

355.2  THA 

6.46 

ELI  1915.4 

EL2  161.9 

ALF 

13.88 

1968 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  OATE  F£B  27  1969  FLIGHT  TIME  150.00  ARRIVAL  0AT£  JUL  21  1969 


HELIOCENTRIC  CONK  OISTANCE  441.651 


RL  148.17 

LAL 

-.00 

LOL  158.23 

VL  27.151 

CAL  -3.66 

A7L  84.58 

HCA  214.31 

SMA  125.88 

ECC  . 16902 

INC  5.4185 

VI 

30  . 0 72 

RP  108.56 

LAP 

-3.05 

LOP  12.42 

VP  37.293 

CAP  7.52 

A7P  94.48 

TAL  197.01 

TAP  51.31 

RCA  102,09 

APO  149.68 

V2 

34.908 

RC  151.204 

CL 

33.77 

GP  -35.35 

7Al  119.13 

7AP  139.97 

ETS  305.44 

ZA£  123.89 

ETE  207.41 

ZAC  128.26 

ETC  193.21 

CLP 

-159.87 

PLANE TOCENTfyC  CONIC 

C3  21.177 

VHL 

4.602  OLA  43.40 

RAL  14.94 

RAO  6567.9 

VEL  11.940 

PTH  2.12 

VHP  6.643 

OPA  -22.52 

RAP  44.97 

ECC 

1.3485 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.62 

16 

11  39 

4230.66 

-26.61 

191.83 

249.74 

55.85 

17  22  10 

3630.7 

-32.87 

184.37 

124.36 

23 

32  29 

2869.49 

-26.60 

87.00 

249.73 

55.64 

24  20  16 

2269.5 

-32.86 

79.54 

55.62 

16 

11  39 

4230.66 

-28.61 

191.83 

249.74 

55.85 

17  22  10 

3630.7 

-32.87 

184.37 

124.36 

23 

32  29 

2869.49 

-28.60 

87.00 

249.73 

55.84 

24  20  18 

2269.5 

-32.86 

79.54 

55.62 

16 

11  39 

4230.66 

-28.61 

191.83 

249.74 

55.85 

17  22  10 

3630.7 

-32.87 

184.37 

124.36 

23 

32  29 

2669.49 

-28.60 

87.00 

249.73 

55.64 

24  20  16 

2269.5 

-32.86 

79.54 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.3542 

TRA- 

'1.5317 

TC3-3.5402 

BAU  1.0074 

SCT  4511.0  SCR 

591.2  SC3 

166.7 

ST  1863,5 

SR  480.7 

SS 

606.6 

ROE  .3852 

RRA 

-.0586 

RC3  -.3594 

FAU  .04936 

RRT  , 

,8062  RRF 

.9013  RTF 

.9J96 

CRT  .9304 

CRS  -.9969 

CST 

-.9549 

FDE  .8400 

FRA 

-.2764 

FC3-2.0180  SSP  14246 

SC0  4549.6  R23 

.2627  R13 

.9218 

LSA  2004.1 

MSA  234 . 3 

SSA 

10.8 

BOE  1.4079 

6RA 

1.5328 

BC3  3,5584 

FSP  -617 

SCI  4536.3  SG2 

347.9  THA 

6.07 

ELI  1916.6 

EL2  171.3 

alf 

13.61 

LAUNCH  DATE  FES  27  1 969  FlICHT  TIME  15 2.00  ARRIVAL  OATE  JUL  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  447.471 

RL  148.17  LAL  -.00  LOL  156.23  VL  27.097  CAL  -3.53  A ZL  65.13  HCA  217.48  SHA  125.53  ECC  .19016  INC  4.8746  vi  30.072 

RP  tOS. 52  LAP  -2.96  LOP  15.61  VP  37.265  CAP  7.74  A TP  93.87  TAL  195.34  TAP  52.82  RCA  101  .66  APO  149.41  V2  34.920 

RC  153.416  CL  31.50  CP  -32.68  ZAL  116.20  ZAP  142.59  ETS  306.10  ZA£  125.06  ETE  205.81  ZAC  130.66  ETC  192.66  ClP-160.68 

planetocentric  CONIC 

C3  19.343  VHL  4.398  DLA  42.21  RAL  18.56  RAO  6567.6  VEL  11.863  PTH  2.10  VHP  6.587  OPA  -19.28  RAP  45.77  ECC  1.3183 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.28 

16  32  58 

4190.64 

-28.71 

188.36 

251.45 

57.62 

17  42  49 

3590.6 

-32.76 

180.75 

122.72 

23  40  10 

2866.31 

-26.70 

86.80 

251.44 

57.61 

24  27  56 

2266.3 

-32.75 

79.18 

57.28 

16  32  58 

4190.64 

-28.71 

188.36 

251.45 

57.62 

17  42  49 

3590.6 

-32.76 

180.75 

122.72 

23  40  10 

2866.31 

-28.70 

86.80 

251.44 

57.61 

24  27  56 

2266.3 

-32.75 

79.18 

57.28 

16  32  58 

4190.64 

-28.71 

188.36 

251 .4$ 

57.62 

17  42  49 

3590.6 

-32.76 

180.75 

122.72 

23  40  10 

2866.31 

-26.70 

86.80 

251.44 

57.61 

24  27  56 

2266.3 

-32.75 

79.18 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE 

1.3138 

TRA-J .3933 

TC3-3.9773  BAU 

1 .0327 

SCT  4601.6 

SCR 

572.6 

SC3 

192.0 

ST 

1865.8 

SR 

471  .9 

SS 

589.0 

ROE 

.3617 

RRA  -.0444 

RC3  -.3590  FAU 

.04933 

RRT  .7981 

RRF 

.8831 

RTF 

.9162 

CRT 

.9368 

CRS 

-.9962 

CST 

-.9528 

FOE 

.7894 

FRA  -.1893 

FC3-2.2077  BSP 

14557 

SOB  4637.1 

R23 

.2453 

R13 

.9161 

LSA 

1999.8 

MSA 

226.8 

SSA 

12.4 

BOE 

1.3627 

BRA  1.3940 

BC3  3.9935  FSP 

-629 

SCI  4624.4 

SG2 

343.3 

THA 

5.70 

ELI 

1917.8 

EL2 

160.7 

alf 

13.4? 

LAUNCH  DATE  FES  27  1969  FLICHT  TIME  154.00  ARRIVAL  DATE  JUL  3i  1969 


HELIOCENTRIC  CONIC  OISTANCE  453.284 


RL  148.17 

LAL 

-.00 

LOL  158.23 

VL  27.043 

CAL  -3.18 

AZL  83.60 

HCA 

220.65 

SMA 

125.19 

ECC  .19146 

INC  4.4035 

VI  30.072 

RP  108.48 

LAP 

-2.87 

LOP  18.80 

VP  37.237 

CAP  7.96 

AZP  93.34 

TAL 

193.66 

TAP 

54.31 

RCA  101.22 

APO  149.16 

V2  34.932 

RC  155.612  CL  29.38 
PLANETOCENTRIC  CONIC 

CP  -30.33 

7AL  116.9 1 

ZAP  144.95 

ETS  306.61 

ZAt 

126.06 

ETE 

204.30 

ZAC  133.01 

ETC  192.11 

CLP-161 .52 

C3  17.860 

VHL 

4.226 

OLA  41.18 

RAL  22.28 

RAO  6567.7 

VEL  11.600 

PTH 

2.09 

VHP 

6.570 

DPA  -16.35 

RAP  46.77 

ECC  1 .2939 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.75 

16 

54  2 

4154.60 

-28.75 

185.25 

253.46 

59.14 

18 

3 16 

3554.6 

-32.60 

177.52 

121.25 

23 

48  38 

2864.89 

-28.74 

86.70 

253.46 

59.13 

24 

36  23 

2264.9 

-32.59 

78.96 

58.75 

16 

54  2 

4154.60 

-28.75 

185.25 

253.46 

59.14 

18 

3 16 

3554.6 

-32.60 

177.52 

121.25 

23 

48  36 

2864 .89 

-28.74 

86.70 

253.46 

59.13 

24 

36  23 

2264.9 

-32.59 

78.96 

58.75 

16 

34  2 

4154.60 

-28.75 

185.25 

253.46 

59.14 

16 

3 16 

3554.6 

-32.60 

177.52 

121.25 

23 

40  38 

2864  .89 

-28.74 

86.70 

253.46 

59.13 

24 

36  23 

2264.9 

-32.59 

78.96 

differential  corrections 

MIO-COURSC 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE 

1.2050  TRA-i .2473 

TC3-4 .4007  BAU 

1.0541 

SCT  4681.7 

SCR 

556,6  SG3 

193.4 

ST 

1871.3  SR 

466.9 

SS 

572.3 

ROE 

.3441  RRA  -.0310 

RC3  -.3531 

FAU 

.04062 

RRT  .7861 

RRF 

.8616  RTF 

.9128 

CRT 

.9443  CRS 

-.9990 

CST 

-.9509 

FOE 

.7412  FRA  -.1004 

FC3-2.3567 

BSP 

14765 

SOB  4714.7 

R23 

.2267  R13 

.9144 

LSA 

1999.0  MSA 

219.1 

SSA 

14.1 

BOE 

1.3303  BRA  1.2477 

BC3  4.4140 

FSP 

-628 

SCI  4702.2 

SG2 

342.6  THA 

5.37 

ELI 

1922.9  EL2 

149.6 

alf 

13.34 

launch 

DATE  FEB  27  1969 

FLIGHT  TIME 

156.00 

ARRIVAL 

DATE 

AUG 

2 1969 

HELIOCENTRIC  CONIC  DISTANCE  459.086 

RL  148.17  LAL  -.00  LOL  156.23  VL  26.990  CAL  -2.82  AZL  66.01  HCA  223.83  SMA  124.65  ECC  .19291  INC  3.9894  VI  30.0  72 

RP  106.45  LAP  -2.76  LOP  21.99  VP  37.210  CAP  6.19  AZP  92.88  TAL  191.98  TAP  55.80  RCA  100.77  APO  148.94  V2  34.945 

RC  157.792  CL  27.37  CP  -28.26  7AL  115.28  7AP  147.09  ET5  306.99  7AE  126.65  ETE  202.91  7AC  135.33  ETC  191.59  ClP-162.39 

PLANETOCENTRIC  CONIC 


C3  16.647 

VHL 

4.080 

OLA  40.27  RAL  26.07 

RAD  6567. 

7 VEL  11.749 

PTH  2.07 

VHP  6, 

583 

DPA  -13.68 

RAP  47.93 

ECC 

1 .2740 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

; INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.08 

17 

15  3 

4 121.90 

-28.73 

182.44 

255.70 

60.46 

10  23 

44 

3521 .9 

-32.4? 

174.61 

119.92 

0 

1 47 

2665.09 

-20.71 

06.70 

255.77 

60.45 

0 49 

33 

2265.1 

-3?.4j 

78.87 

60.00 

17 

15  3 

4121 .90 

-28.73 

102.44 

255.70 

60.46 

18  23 

44 

3521.9 

-32.4? 

174 .61 

119.92 

0 

1 47 

2665.09 

-20.71 

86.70 

255.77 

60.45 

0 49 

33 

2265.1 

-3?. 41 

78.87 

60.08 

17 

15  3 

4 121  .90 

-28.73 

182.44 

255.76 

60.46 

28  23 

44 

3521 .9 

-3?. 4? 

174.61 

119.92 

0 

1 47 

2865.09 

-20.71 

86.70 

255.77 

60.45 

0 49 

33 

2265.1 

-3?. 41 

78.87 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.2571 

TRA- 

-1.1009 

TC3-4 .8255 

0AU  1 .0767 

SCT  4767.3  SCR 

544.4  SC3 

194.0 

ST  1870.8 

SR  463.4 

SS 

552.5 

ROE  .3298 

RRA 

-.0198 

RC3  -.3477 

FAU  .04771 

RRT 

.77 A 0 RRF 

.0304  RTF 

.9109 

CRT  ,9520 

CRS  -.9989 

CST 

-.9489 

FOE  .6903 

FRA 

-.0172 

FC3-2.4814 

BSP  15064 

see  4799.3  tv  j 

.2049  R13 

.9121 

LSA  1993.8 

MSA  210.4 

SSA 

16.0 

BOE  1.2997 

BRA 

J - 1010 

BC3  4.8380 

FSP  -630 

SCI 

4706.0  SC2 

343.3  THA 

5.08 

ELI  1922.4 

EL2  1 38  .0 

alf 

13.34 

1969 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  OATE  FEB  27  1969 

flight  time  158.00 

arrival  cate 

AUG  4 1969 

HELIOCENTRIC  CONIC 
RL  148.17  LAL  -.00 

LOL  158.23 

VL  26.937 

DISTANCE  464.879 
GAL  -2.46  ATL  86.38  HCA 

227.01 

SMA 

124.52 

ECC  .19454 

INC  3.6203 

VI  30.072 

RP  108.41 

LAP  -2.65 

LOP  25.18 

VP  37.184 

GAP  8.42 

ATP  92.47 

TAL 

190.28 

TAP 

57.29 

RCA  100.29 

APO  148.74 

V?  34.957 

RC  159.953 

GL  25.44 

GP  -26.43 

TAL  113.34 

TAP  149.03 

ETS  307.23 

TAE 

127.51 

ETE 

201.64 

TAC  137.63 

ETC  191.10 

CLP-163.25 

PLANETOCENTRIC  CONIC 
C3  15.651  VHL  3.956 

OLA  39.45 

RAL  29.97 

RAO  6567.6 

VEL  11.706 

PTH 

2.06 

VHP 

6.619 

DPA  -11.24 

RAP  49.25 

ECC  1.2576 

LNCH  ATMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .29 

17  36  13 

4092.01 

-28.65 

179.66 

256.39 

61.63 

18 

44  25 

3492.0 

-32.20 

171 .96 

118.71 

0 11  45 

2866.88 

-28.64 

86. SO 

256.38 

61.61 

0 

59  32 

2266.9 

-32.19 

78.90 

61  .29 

17  36  13 

4092.01 

-28.65 

179.86 

258.39 

61 .63 

18 

44  25 

3492.0 

-32.20 

171 .96 

118.71 

0 11  43 

2866.88 

-28.64 

86.80 

258.38 

61 .61 

0 

59  32 

2266.9 

-32.19 

78.90 

61.29 

17  36  13 

4092.01 

-28.65 

179. 66 

258.39 

61.63 

18 

44  25 

3492.0 

-32.20 

171 .96 

118.71 

0 11  45 

2866.88 

-28.64 

66.60 

258.38 

61.61 

0 

59  32 

2266.9 

-32.19 

78.90 

differential  corrections  mio-coursc  EXECUTION  accuracy  orbit  DETERMINATION  accuracy 

TOE  1.2324  TRA  -.9480  TC3-5.2356  BAU  1 .0976  SCT  4646.5  SGR  535.1  SG3  193.5  ST  1667.0  SR  461.6  SS  531.6 

ROE  .3166  RRA  -.0093  RC3  -.3410  FAU  .04650  RRT  .7605  RRT  .61 37  RTF  .9093  CRT  .960?  CRS  -.9976  CST  -.9466 

FOE  .6399  FRA  .0635  FC3-2. 5722  BSP  15342  SOB  4677.9  R23  .1627  R1 3 .9104  LSA  1965.1  MSA  201. ISSA  16.1 

B0€  1.2729  BRA  .9460  BC3  5.2467  FS P -6 29  SCI  4665.6  SG2  346.2  THA  4.62  ELI  1919.2  El£  125.5  AlF  13.42 

LAUNCH  DATE  FEB  27  1969  FLIGHT  TIME  160.00  ARRIVAL  DATE  AUG  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  470.660 

RL  146.17  LAL  -.00  LOL  158.23  VL  26.665  GAL  -2.06  ATI  66.7 1 HCA  230.19  SMA  124.19  ECC  .19633  INC  3.2674  VI  30.072 

RP  106.37  LAP  -2.52  LOP  28.37  VP  37.158  GAP  8.66  ATP  92.11  TAL  188.57  TAP  58.76  RCA  99.61  APO  146.57  V2  34.970 

RC  162.097  GL  23.56  GP  -24.62  TAL  111.11  TAP  150.61  ETS  307.33  TAE  ITB.05  ETE  200.49  TAC  139.92  ETC  190.63  CLP-164.1 2 


PLANETOCENTRIC  CCNIC 


C3  14.837 

VHL  3.852 

OLA  38.70 

RAL  33.99  RAO  6567.6 

VEL  11.671 

PTH  2.05 

VHP 

6.676 

OPA  -9.01 

RAP  50.69 

ECC  1 .2442 

LNCH  ATMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.44 

17  57  45 

4064.33 

-28.52 

177.48 

261.28 

62.66 

19 

5 29 

3464 . 3 

-31.94 

169.52 

117.56 

0 22  19 

2870.58 

-28.51 

87,04 

261 .28 

62.65 

1 

10  10 

2270.6 

-31 .93 

79.08 

62.44 

17  57  45 

4064.33 

-28.5? 

177.48 

261 .28 

62.66 

19 

5 29 

3464.3 

-31.94 

169.5? 

117.56 

0 22  19 

2870.58 

-28.51 

87.04 

261.28 

62.65 

1 

10  10 

2270.6 

-31.93 

79.08 

62.44 

I 7 57  45 

4064.33 

-28.52 

177.48 

261 .28 

62.66 

19 

5 29 

3464.3 

-31 .94 

169.52 

117.56 

0 22  19 

2870.58 

-28.51 

87.04 

261.28 

62.65 

1 

10  10 

2270.6 

-31 .93 

79.08 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  1.2073  TRA  -.7691  TC3-5.6265  BAU  1.1164  SGT  4926.3  SGR  526.5  SG3  192.3  ST  1856.2  SR  461.5  SS  509.0 

ROE  .3102  RRA  .0007  RC3  -.3345  FAU  .04512  RRT  .7464  RRF  .7885  RTF  .9086  CRT  .9683  CRS  -.9945  CST  -.9438 

FOE  .5894  FRA  .1405  FC3-2. 6329  BSP  15633  SOB  4956.6  R23  .1606  R1 3 .9095  LSA  1969.9  MSA  191  .4  SSA  20.4 

BOE  1.2465  BRA  .7891  BC3  5.6384  FSP  -626  SGI  4944.1  SG2  350.6  THA  4.60  ELI  1909.4  EL2  112.0  ALF  13.56 


LAUNCH  DATE  FEB  27  1969 


flight  time  162.00 


ARRIVAL  DATE  AUG  8 1969 


HELIOCENTRIC  CCNIC 
RL  148.17  LAL  -.00  LOt  158.23 

RP  108.33  LAP  -2.39  LOP  31.57 

RC  164.221  GL  21.76  GP  -23.38 

PLANETOCENTRIC  CONIC 
C3  14.182  VHL  3.766  OLA  37.97 

LNCH  A7MTH  LNCH  TIME  L-J  TIME 


18  19  52 
0 33  20 
18  19  52 
0 33  20 
18  19  5? 


4038.26 

2876.62 

4038.26 

2876.62 

4038.26 

2876.62 


VL  26.833 
VP  37.133 
7AL  10B^2 

RAL  38.15 
INJ  LAT 
-28.33 
-28.32 
-28.33 
-28.32 
-28.33 
-28.32 


DISTANCE  476.429 

GAL  -1.69  A?L  87.02  HCA  233.38  SMA  123.86  ECC  .19831  INC  2.9837  V]  30.072 

GAP  8.91  ATP  91.78  TAL  186.85  TAP  60.23  RCA  99.30  APO  148.43  V2  34.983 

TAP  152,44  ETS  307.29  TAE  128.51  ETE  199.45  TAC  142.21  ETC  190.19  ClP-164.99 


RAO  6567.6  VEL  11.643  PTH  2.04  VHP  6.749 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
175.2!  264.46  63.59  19  27  11 

87.43  264.45  63.58  1 21  16 

175.21  264.46  63.59  19  27  11 

87.43  264,45  63.58  1 21  16 

175.21  264.46  63.59  19  27  11 

87.43  264.45  63.58  1 21  16 


OPA  -6.95  RAP  52.24  ECC  1.2334 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


differential 

. CORRECTIONS 

MIO- 

-course 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1.1838 

TRA 

-.6195  TC3-5.98I0 

BAU 

1.1357 

SGT 

4996.6 

SGR 

524.1  SG3 

190.0 

ST 

1841  .3 

SR  462.9 

SS 

487,2 

ROE 

.3042 

RRA 

.011!  RC3  -.3255 

FAU 

.04341 

RRT 

•T302  SHF 

.7629  RTF 

.9076 

CRT 

.9763 

CRS  -.9890 

CST 

-.9404 

FOE 

.5415 

FRA 

.2169  FC3-2.6502  BSP 

15824 

see 

5024 .1 

R23 

.1417  R13 

.9084 

LSA 

1951.5 

MSA  182.0 

SSA 

22.9 

BOE 

1 .2222 

BRA 

.6196  BC3  5.9899 

FSP 

-615 

SGI 

5011.4 

SG2 

357.1  THA 

4.40 

ELI 

1896.1 

EL2  97.2 

ALF 

13.83 

LAUNCH  OATE  FEB  27  1969 


FLIGHT  TIME  164.00 


ARRIVAL  OATE  AUG  10  1969 


HELIOCENTRIC  CONIC  OISTANCE  482.185 

RL  148.17  LAL  -.00  lOl  158.23  VL  26.781  GAL  -1.28  ATL  87.30  HCA  236.57  SMA  123.54 

RP  108.29  LAP  -2.26  LOP  34.77  VP  37.108  GAP  9.16  ATP  91 .49  TAL  185. 13  TAP  61.70 

RC  166.326  CL  19,97  GP  -22.10  TAL  105.88  TAP  153.95  ETS  307.11  TAE  128.91  ETE  198.50 

PLANETOCENTRIC  CONIC 

C3  13.672  VHL  3.698  OLA  37.24  RAL  42,42  RAO  6567.5  VEL  11.621  PTH 


2.04  VHP  6.837 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

64.72 

18  42  47 

4013.15 

-28.07 

173.01 

267.90 

64.45 

19  49  40 

115.28 

0 44  32 

2885.64 

-28.06 

88.02 

267.89 

64.43 

1 32  38 

64.72 

18  42  47 

4013.15 

-28 .07 

173.01 

267.90 

64.45 

19  49  40 

115.28 

0 44  32 

2885.64 

-28.06 

88.02 

267.89 

64.43 

1 32  38 

64.72 

18  42  47 

4013.15 

-28.07 

173.01 

267.90 

64.45 

19  49  40 

115.28 

0 44  32 

2885.64 

-28.06 

88.02 

267.89 

64.43 

1 32  38 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1529  TRA  -.4456  TC3-6.3067  BAU  1.1542 

ROE  .2992  RRA  .0209  RC3  -.3186  FAU  .04177 

FOE  .4913  FRA  .2869  FC3-2.6446  BSP  16084 

BOE  1.I91I  BRA  .4461  BC3  6.3147  FSP  -609 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5069.1  SGR  521.7  SG3  187.6 

RRT  .7154  RRF  .7384  RTF  .9081 

SG0  5095.9  R23  .1222  R13  .9087 

SGI  5082.9  SG2  363.5  THA  4.23 


ECC  .20049  INC  2.7040  VI  30.072 

RCA  98.77  APO  148.31  V2  34.996 

TAC  144.51  ETC  189.76  CLP-165.85 

OPA  -5,05  RAP  53.89  ECC  1.2250 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3413.2  -31.26  164.99 

2285.6  -31.25  7 9.99 

3413.2  -31.26  164.99 

2285.6  -31.25  79.99 

3413.2  -31.26  164.99 

2285.6  -31.25  79.99 

ORBIT  DETERMINATION  ACCURACY 
ST  1810.8  SR  463.8  55  461.7 

CRT  .9835  CRS  -.980?  CST  -.9358 

LSA  1917.5  MSA  172.4  SSA  25.8 

ELI  1867.5  EL2  81.3  ALF  14,17 


1970 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  166.00  ARRIVAL  OATE  AUG  12  19 69 

HELIOCENTRIC  CONIC  DISTANCE  407.927 

RL  140.17  LAL  -.00  LOL  150.23  Vl  26.730  GAL  -.07  A7L  07.56  HCA  239.76  SNA  123.23  ECC  .20200  INC  2.4440  VI  30.072 

RP  100.24  LAP  -2.11  LOP  37.97  VP  37.003  GAP  9.42  A7P  91.23  TAL  103.40  TAP  63.16  RCA  90.23  APO  140.23  V2  35.010 

RC  160.4JO  Gl  10.21  GP  -20.96  TAL  102.92  TAP  155.34  ETS  306.70  7A£  129.25  ETE  197.65  7AC  146.00  ETC  109.34  ClP-166.70 

planetocentric  CONIC 


C3  13.297 

VHL 

3.647 

OLA  36.50 

RAL  46.02 

RAO  6567.5  VEL  11.605  PTM  2.03 

VHP  6. 

937 

DPA  -3.30 

RAP  55.63 

ECC 

1 .2100 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.94 

19 

6 42 

3900.20 

-27.72 

170.02  271.59 

65.24 

20  13 

10 

3380.3 

-30.81 

162.77 

114.06 

0 

55  41 

2090.42 

-27.71 

00.06  271.50 

65.23 

1 43 

59 

2290.4 

-30.80 

00.02 

65.94 

19 

6 42 

3900.20 

-27.72 

170.02  271.59 

65.24 

20  13 

10 

3300.3 

-30. 8J 

162.77 

114.06 

0 

55  41 

2890.42 

-27.71 

00.06  27J.58 

65.23 

1 43 

59 

2290.4 

-30.00 

00.02 

65.94 

19 

6 42 

3900.20 

-27.72 

170.82  271.59 

65.24 

20  13 

10 

3300.3 

-30.01 

162.77 

114.06 

0 

55  41 

2096.42 

-27.71 

00.06  271.50 

65.23 

1 43 

59 

2290.4 

-30.00 

00.02 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.1151 

TRA 

-.2635 

TC3-6.5059  BAU  1.1721 

SGT  5130.7  SCR 

520.4  SC3 

104.0 

ST  1764.8 

SR  464.6 

SS 

434.5 

RDE  .2954 

RRA 

.0313 

RC3  -.3115 

FAU  .04004 

RRT  .7004  RRF 

.7140  RTF 

.9000 

CRT  .9897 

CRS  -.9664 

CST 

-.9292 

FDE  .4405 

FRA 

.3546 

FC3-2.6070 

BSP  16355 

SGB  5164.9  R23 

.1050  R13 

.9094 

LSA  1060.6 

MSA  164.0 

SSA 

20.9 

BOE  1.1536 

BRA 

.2653 

0C3  6.5933 

FSP  -601 

SGI  5151 .6  SG2 

370.5  THA 

4.08 

ELI  1023.0 

EL2  64.5 

ALF 

14 .62 

LAUNCH  DATE  FEB  27  1969 

flight  time 

160.00 

ARRIVAL  DATE 

AUG 

14  i 9 69 

f4EL IOCENTRJC  CONIC  DISTANCE  493.653 


RL  140.17 

LAL 

-.00 

LOL  150.23 

VL  26.679 

GAL  -.43 

A7L  07.00  HCA  242.96 

SMA  122.92 

ECC  .20550 

INC  2.2001 

Vl 

30  . 0 72 

RP  100.20 

LAP 

-1  .96 

LOP  41.17 

VP  37.059 

GAP  9.60 

ATP  91.00 

TAL  101.67 

TAP  64.63 

RCA  97.66 

APO  140.1 8 

V2 

35.023 

RC  170.474 

GL 

16.47 

GP  -19.93  TAL  99.77 

ZAP  156.63 

ETS  306.30 

TAE  129.54 

ETE  196.00 

7AC  149.11 

ETC  100.93 

CLP 

-167.54 

PLANETOCENTRIC  CONIC 

C3  13.054 

VHL 

3.613 

DLA  35.71 

RAL  51.30  RAO  6567.5 

VEL  11.595 

PTH  2.03 

VHP  7.050 

OPA  -1.67 

PAP  57.45 

ECC 

1 .2140 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.26 

19 

31  47 

3962.85 

-27.27 

160.55 

275.51 

65.99 

20  37 

50 

3362.8 

-30.27 

160.50 

112.74 

1 

6 21 

2915.07 

-27.26 

90.03 

275.50 

65.90 

1 54 

57 

2315.9 

-30.26 

01  .99 

67.26 

19 

31  47 

3962.05 

-27.27 

168.55 

275.51 

65.99 

20  37 

50 

3362.0 

-30.27 

160.50 

112.74 

I 

6 21 

2915.07 

-27.26 

90.03 

275.50 

65.90 

1 54 

57 

2315.9 

-30.26 

81  .99 

67.26 

19 

31  47 

3962.05 

-27.27 

160.55 

275.51 

65.99 

20  37 

50 

3362.8 

-30.27 

160.50 

112.74 

1 

6 21 

2915.07 

-27.26 

90.03 

275.50 

65.96 

1 54 

57 

2315.9 

-30.26 

01  .99 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TOE  1.0675 

TRA 

-.0740 

TC3-6.0O90 

BAU  1.1097 

SGT  5205.9  SCR  519.7  SG3  i 

181.6 

ST  1699.9 

SR  464.2 

SS 

403.0 

ROE  .2923 

RRA 

.0416  RC3  -.3054 

FAU  .03037 

RRT  . 

,6070  RRF  , 

.6922  RTF 

.9109 

CRT  .9943 

CRS  -.9452 

CST 

-.9200 

FOE  .3071 

FRA 

.4165 

FC3-2.5440 

BSP  16653 

SC0  5231 .0  R23  . 

.0070  R13 

.9113 

LSA  1000.7 

MSA  156.9 

SSA 

32.3 

BOE  1.1060 

BRA 

.0056 

BC3  6.0166 

FSP  -597 

SCI  5210.2  SC2  376.0  THA 

3.94 

ELI  1761.5 

EL2  47.0 

ALF 

15.20 

LAUNCH  DATE  FCB  27  1969  FLIGHT  TIME  170.00  ARRIVAL  OATE  AUG  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  499.361 

RL  140.17  LAL  -.00  LOL  150.23  Vl  26.629  GAL  .02  A7L  00.03  HCA  246.16  SMA  122.62  ECC  .20034  INC  1.9695  VI  30.072 

RP  100.16  LAP  -1.00  LOP  44.37  VP  37.036  GAP  9.96  A7P  90.00  TAL  179.93  TAP  66.09  RCA  97.07  APO  140.17  V2  35.036 

RC  172.510  Gl  14.74  GP  -19.01  7Al  96.45  7AP  157.03  ETS  305.67  7AE  129.00  ETE  196.10  7AC  151.42  ETC  100.51  ClP-160.37 

PLANETOCENTRIC  CONIC 

C3  12.942  VHL  3.590  OLA  34.07  RAL  55 .05  RAO  6567 .5  V£L  1 1 . 590  PTH  2.03  VHP  7.175  OPA  -.16  RAP  59 . 34  ECC  1 .21  30 


LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

1 INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.74 

19  50  21 

3935.74 

-26.72 

166.13 

279.63 

66.71 

21 

3 

56 

3335.7 

-29.63 

158.09 

111.26 

1 16  6 

2939.26 

-26.70 

91.61 

279.62 

66.69 

2 

5 

6 

2339.3 

-29,62 

03.50 

68.74 

19  58  21 

3935.74 

-26.72 

166.13 

279.63 

66.71 

21 

3 

56 

3335.7 

-29.63 

150.09 

111.26 

1 16  6 

2939.26 

-26.70 

91.61 

279.62 

66.69 

2 

5 

6 

2339.3 

-29.62 

03.58 

60.74 

19  50  21 

3935.74 

-26.72 

266.13 

279.63 

66.71 

21 

3 

56 

3335.7 

-29.63 

158,09 

111.26 

1 16  6 

2939.26 

-26.70 

91.61 

279.62 

66.69 

2 

5 

6 

2339.3 

-29.62 

03.58 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.0314 

TRA  . 1 51  7 

TC3-6.0O74 

BAU  1.1787 

SGT 

5174.5  SCR 

516.7  SC3 

172.2 

ST  1651.6 

SR  460.0 

SS  391.1 

ROC  .2931 

RRA  .0580 

RC3  -.2654 

FAU  .03419 

RRT 

.6409  RRF 

.6641  RTF 

.8970 

CRT  .9969 

CRS  -.9139 

CST  -.9088 

FDE  .3493 

FRA  .5040 

FC3-2.2060 

BSP  16502 

SGB  5200,2  R23 

.1026  SI  3 

.0983 

LSA  1753.0 

MSA  159.5 

SSA  34,6 

BOE  1 .0722 

BRA  .1624 

0C3  6.0126 

FSP  -569 

SGI 

5185.4  SC2 

392.3  THA 

3.73 

ELI  1716.3 

El2  35.6 

ALF  15.70 

LAIWCH  DATE  FEB  27  1 969  FLIGHT  TIME  172.00  ARRIVAL  DATE  AUG  10  1969 


HELIOCENTRIC  CONIC  OISTANCE  505.051 

RL  140.17  LAL  -.00  LOL  150.23  Vl  26.579  GAL  .40  A7L  00.25  HCA  249.36  SMA  122.32  ECC  .21146  INC  1.7500  Vl  30.072 

RP  108.12  LAP  -1.64  LOP  47.50  VP  37.013  GAP  10.25  A2P  90.62  TAL  170.19  TAP  67.55  RCA  96.45  APO  140.10  V2  35.050 

RC  174.540  GL  13.03  GP  -10.10  TAL  92.99  ZAP  150.95  ETS  304.07  TAE  130.04  ETE  195.55  TAC  153.74  ETC  100.07  ClP-169.20 

PLANETOCENTRIC  CONIC 

C3  12.964  VHL  3.601  OLA  33.96  RAL  60.44  RAO  6567.5  VEL  11.591  PTH  2.03  VHP  7.311  DPA  1.25  RAP  61.29  ECC  1.2134 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
70.42  20  26  36  3905.04  -26.04  163.47  203.93  67.40  21  31  42  3305.0  -20.0 7 155.45 

109.50  1 24  27  2969.09  -26.03  93.70  203.93  67.39  2 13  57  2369.9  -20.06  05.60 

70.42  20  26  36  3905.04  -26.04  163.47  203.93  67.40  21  31  42  3305.0  -20.07  155.45 

109.50  1 24  27  2969.09  -26.03  93.70  203.93  67.39  2 13  57  2369.9  -20.06  05.60 

110.00  1 5649  2071.12  -20.45  07,05  204.90  70.20  2 44  40  2271.1  -30.00  70.69 

110.00  05721  3052.61  -23.60  90. 99  202.77  64.59  14013  2452.6  -26.90  91.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .9519  TRA  .3432  TC3-7.0153  BAU  1.2J69  SGT  5315.0  SGR  520.9  SG3  J74.1  ST  1535.1  SR  463.3  SS  352.4 

ROE  .2901  RRA  .0664  RC3  -.2047  FAU  .03453  RRT  .6569  RRF  .6529  RTF  .9125  CRT  .9952  CRS  -.0670  CST  -.0926 

FDE  .2003  FRA  .5447  FC3-2.3061  BSP  16930  SG6  5340.5  R23  .0665  R13  .9128  LSA  1633.6  MSA  150.7  SSA  37.2 

BOE  .9951  BRA  .3496  BC3  7.0211  FSP  -564  SGI  5326.1  SG2  392.0  THA  3.70  ELI  1602.9  EL2  43.3  AlF  16.73 


1971 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69- 


LAUNCH  CATE  FEB  27  1969 

heliocentric  CONIC 
RL  ]40.]7  LAt  -.00  LOL  158.23 

RP  JOB. 08  LAP  -1.47  LOP  50.79 

RC  176.54?  CL  11.34  CP  -17.43 

planctocentric  CONIC 
C3  13.126  VHL  3 .6? 3 CLA  32.97  RAL 

LNCH  A7MT 
72.37 
107.63 
72.37 
107.63 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


Plight  time  174.00 


ARRIVAL  CATE  AUG  20  1969 


VL  26.530 
VP  36.990 
7al  £9.42 


DISTANCE  510.719 

CAL  .97  A7l  00.46  HCA  252.56  SMA  122.03  ECC  .21484  INC  1.5393  vi  30.07? 

CAP  10.55  A7P  90.46  TAl  176.46  TAP  69.02  RCA  95.81  APO  U8.24  V2  35.063 

7AP  159.99  ETS  303.09  7AE  130.25  ETE  194.90  7AC  156.07  ETC  107.60  ClP-170.01 


65.02  RAC  6567.5  VEL  11.590  PTH  2.03  VHP  7.450 


LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

20  56 

59 

307] .30 

-25.26 

160.44 

200.37 

60,07 

22 

I 31 

1 30 

37 

3009.70 

-25.24 

96.43 

268.37 

66.06 

2 

20  46 

20  56 

59 

3071 .30 

-25.26 

160.44 

288.37 

68.07 

22 

1 31 

1 30 

37 

3009.78 

-25.24 

96.43 

200.37 

66,06 

2 

20  46 

2 54 

11 

2752.89 

-30.69 

70,71 

290.53 

74.57 

3 

40  4 

0 36 

32 

3176.19 

-J9.86 

106.55 

205.63 

61.59 

I 

29  26 

TOE 

.0737  TRA 

.5642 

TC3-7.0043 

BAU 

1.2301 

ROE 

.2895  RRA 

.0792 

RC3  -.2739 

FAU 

.0327] 

FOE 

.2357  FRA 

.6021 

FC3-2.1572 

BSP 

17152 

BCE 

.9204  BRA 

.5697 

8C3  7.0096 

FSP 

-554 

MIC-C 

SCT 

RRT 

see 

SGI 


5366.5  SGR  520.6  SG3  170.0 
.6435  RRT  .6346  RTF  .9145 
5391.7  R23  .0560R13  .9140 

5377.0  SG2  397.9  THA  3.59 


LAUNCH  CATE  FE6  27  1969 
HELIOCENTRIC  CONIC 

RL  140.17  LAL  -.00  LOt  150.23  VL  26.402  CAL 

RP  100.04  LAP  -1.29  LOP  54.00  VP  36.960  CAP 

RC  170.523  CL  9.69  CP  -16.75  7AL  65.00  7AP 

plane tocenTRic  conic 

C3  13.436  VHL  3.665  OLA  31.90  RAL  69.55  RAO 


flight  time  i76.do 

01  STANCE  516.364 


CPA  2.55  RAP  63.31  ECC  1 .2160 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3271.3  -28.00  152.45 

2409.8  -27.99  80.44 

3271.3  -20.00  352.45 

2409.6  -27.99  80.44 

2152.9  -32.69  69.96 

2576.2  -23.50  99.30 

ORBIT  DETERMINATION  ACCURACY 
ST  1426.3  SR  460.0  SS  326.7 

CRT  .9073  CRS  -.7902  CST  -.0723 

LSA  1523.0  MSA  17Q.7  SSA  37.5 

ELI  1497.0  El2  69.7  alF  17.70 

ARRIVAL  CATE  AUG  22  1969 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

74.66 

21  30  7 

3829.62 

-24.35 

156.06 

105.34 

1 33  40 

3061 .50 

-24 . 34 

99.99 

74.66 

21  30  7 

3829.62 

-24.35 

156.06 

105.34 

1 33  40 

3061 .58 

-24.34 

99.99 

110.00 

3 37  29 

2670.06 

-32.12 

73.22 

110.00 

0 29  24 

3261  .13 

-17.04 

111.51 

A7L  00.66 

HCA 

255.77 

SMA 

121 .74 

ECC 

.21853 

INC  1 .3358 

vi 

30  . 0 72 

A7P  90,33 

TAL 

174.72 

TAP 

70.49 

RCA 

95.14 

APO  140.34 

V2 

35.076 

ETS  302.74 

7AE 

130.44 

ETE 

194.47 

7AC 

158 .4] 

ETC  187,00 

CLP 

-170 .82 

VEL  11.611 

PTH 

2.03 

VHP 

7.617 

CPA 

3.76 

RAP  65.38 

ECC 

1 .2211 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

292.92 

60.73 

22 

33  57 

3229.6 

-27.02 

140 .90 

292.92 

60.72 

2 

24  4J 

2461  .6 

-27.02 

92-04 

292.92 

60.73 

22 

33  57 

3229.6 

-27.02 

148 .90 

292.92 

60.72 

2 24  41 

2461  .6 

-27.02 

92.04 

295.50 

77.61 

4 

ZZ  7 

2078.1 

-33.49 

64  .26 

209.16 

59.91 

1 

23  45 

2661 .1 

-20.91 

104.53 

differential  corrections 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7030 

TRA 

.7947 

TC3-6.9164 

BAU 

1 .2433 

ROE 

.2095 

RRA 

.0926 

RC3  -.2629 

FAU 

.03099 

FOE 

.1034 

FRA 

.6571 

FC3-1 .9971 

BSP 

17358 

BOE 

.0340 

BRA 

.8001 

0C3  6.9214 

FSP 

-544 

SGT 

5417.4 

SGR 

520.6  SG3 

166.0 

ST 

1309.2 

SR 

455.4 

SS 

305 .8 

RRT 

.6314 

RRf 

.6102  RTF 

.917? 

CRT 

.9680 

CRS 

-.7019 

CST 

- .0498 

see 

5442.4 

R23 

.0462  R13 

.9175 

LSA 

1405.7 

MSA 

193.6 

SSA 

36. 1 

SCI 

5427,4 

SC2 

402.9  THA 

3.49 

Eli 

1381 .9 

EL2 

108.2 

alf 

18.73 

LAUNCH  CATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  UH.I7  lAl  -.00  LOL  150.23 

RP  108.00  LAP  -1.12  LOP  57.21 

RC  160.403  Cl  6.09  CP  -16.13 

PLANE TOCENTRIC  CONIC 
C3  13.905  VHL  3.729  CLA  30.77 


flight  time  170.00 


ARRIVAL  CATE  AUG  24  3969 


OISTANCE  521.982 

VL  26.434  cal  2.00  A7L  88.06  HCA  256.98  SMA  121.46  ECC  .22253  INC  1.1378  V]  30-072 

VP  36.946  GAP  11.20  A7P  90.22  TAL  172.98  TAP  71.96  RCA  94.43  APO  140.40  v2  35.009 

7Al  82.15  ZAP  161.88  ETS  301 .40  7AE  130.61  ETE  194.00  7 AC  160.76  ETC  1H6.40  ClP-»7i.63 


RAL  74.00  RAC  6567 


77.44  22  7 l 

102.56  1 31  ! 

77.44  22  7 l 

102.56  1 31  i 

110. 00  4 15  f 

110.00  0 26  c 

differential  corrections 
TOE  .6033  TRA  1 .0404  TC3-6.7343 
ROE  .2903  RRA  . 107J  RC 3 -.2407 

FOE  .1326  FRA  .7126  FC3-I.8156 

BDE  .7424„6RA  _1 .0459  BC3  6.7388 

LAUNCH  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC 
RL  140.17  LAL  -.00  LOL  158.23 

RP  107.96  LAP  -.94  LOP  60.42 

RC  182.422  CL  6.54  OP  -15.57 

PLANE TOCENTRIC  CONIC 
C3  14.540  VHL  3.014  OLA  29.57 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
01.11  22  52  12  3697.94 

98.89  1 21  36  3220*21 

100.00  2 76  3002.67 

100.00  0 53  19  3310.71 

110.00  4 51  26  2567.50 

110.00  0 25  27  3406.57 

DIFFERENTIAL  CORRECTIONS 
TOE  .5692  TRA  1 .2953  TC3-6.4076 
ROE  .2917  RRA  .1222  *C3  -.2339 
FOE  .0016  FRA  .7662  FC3-1 .6323 
BOE  .6395  BRA  1.3010  SC 3 6.4916 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3775.72 

-23.35 

152.37 

3130.48 

-23.34 

104. 77 

3775.72 

-23.35 

152.37 

3130.48 

-23.34 

104.77 

2618.22 

-32.90 

6A.73 

3335.97 

-14.43 

115.75 

BAU  1.2527 
FAU  .02916 
BSP  17467 
FSP  -530 


MIO- 

SGT 

RRT 

see 

SGI 


5 VEL  11.631  PTH  2.04  VHP  7.709 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
297.55  69.37  23  10  19 

297.54  69.36  2 24  4 

297.55  69.37  23  10  19 

297.54  69.36  2 24  4 

300.49  00.16  4 59  37 

292.96  50.67  1 22  1 

■COURSE  EXECUTION  ACCURACY 

5457.0  SGR  519.7  SG3  161,6 
.6191  RRF  .6020  RTF  .9193 

5402.5  R23  .0300  *13  .9195 

5467.3  SG2  407.4  THA  3.39 


FLIGHT  TIME  100.00 


CPA  4.09  RAP  67.50  ECC  1.2288 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3175.7  -25.94  144.45 

2530.5  -25.93  96.86 

3175.7  -25.94  144.45 

2530.5  -25.93  96.86 

2018.2  -33,91  59.64 

2736.0  -18,48  100.97 

ORBIT  DETERMINATION  ACCURACY 
ST  1190.5  SR  449.8  SS  292.8 
CRT  .9298  CRS  -.5777  CST  -.0310 
LSA  1292.7  MSA  228.3  55A  33.4 

ELI  1270.5  El2  156.2  alF  19.54 

ARRIVAL  CATE  AUG  26  1969 


26.306  CAL 
36.924  CAP 


OISTANCE  527.569 

2.55  A7L  09-06  HCA  262.19  SMA  121 .18 
11.55  ATP  90.13  TAL  171.25  TAP  73.45 


ECC  .22689  INC  .9440  VJ  30.072 
RCA  93.60  APO  140.67  V2  35.102 
7AL  'y&Xo  ZAP  162^73  ETS  299.85  ZAE  130.77  ETE  193.57  7AC  163.11  ETC  105.76  ClP-172.43 


RAL  70.33 
INJ  LAT 
-22.25 
-22.24 
-25.04 
-19.50 
-33.42 
-11.90 

0AU  1.2626 
FAU  .02743 
0SP  i 7640 
FSP  -519 


RAO  6567. 

6 VEL  11.659 

PTH  2.05 

VHP  7. 

974 

CPA  5.93 

RAP  69.66 

ECC 

l .2394 

INJ  LONG 

- INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

146.13 

302.22 

70.00 

23  53 

50 

3097.9 

-24.77 

138  .26 

111.62 

302.21 

69.99 

2 15 

25 

2620.2 

-24.76 

103.75 

101 .04 

303,23 

73.11 

2 58 

29 

2482 . 7 

-27,  M 

93.65 

117.17 

301.06 

66.89 

1 48 

38 

2710.7 

-22.46 

109.63 

64.07 

305.32 

82.30 

5 34 

15 

1967.6 

-34.12 

55.70 

119.65 

296.92 

57.72 

1 22 

14 

2806.6 

-16.08 

113.04 

MIO- 

■COURSE  EXECUTION  ACCURACY 

CRB  IT  DETERMINATION  ACCURACY 

SGT 

5490.0  SCR 

510.0  SG3 

157.4 

ST  1097.0 

SR  442.7 

SS 

287.5 

RRT 

.6073  RRF 

.5086  RTF 

.9216 

CRT  .0604 

CRS  -.4287 

CST 

-.0238 

see 

5522,3  R23 

,0324  R13 

.9217 

LSA  1105.9 

MSA  273.3 

SSA 

30.5 

SCI 

5507.0  SG2 

410.9  THA 

3.29 

ELI  1163.7 

£L2  212.7 

ALF 

19.84 

1972 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  i 


LAUNCH  CATE  FE6  27  1969  FLIGHT  TIME  1 82.00  ARRIVAL  CATE  AUG  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  533.122 


RL  146.17 

LAL 

-.00 

La  156.23 

VL  26.339 

GAL  3.12 

A7L  69.25 

HCA 

265.41 

SMA  120.90 

ECC  .23163 

INC 

.7529 

VI  30.07? 

RP  107.92 

LAP 

-.75 

LOP  63.64 

VP  36.902 

GAP  11.91 

A7P  90.06 

tal 

169.53 

TAP  74.94 

RCA  92.90 

APO 

148.91 

V2  35.114 

RC  184.340 

CL 

5.06 

GP  -15.05 

7AL  74.91 

7AP  163.52 

ETS  298.09 

7AE 

130.92 

ETE  193 

1.16 

7AC  165.46 

ETC 

164  .65 

CLP- 173.22 

planetocentric  < 

:onic 

C3  15.36? 

VHL 

3.922 

OLA  26.33 

RAL  62.51 

RAD  6567.6 

VEL  11.695 

PTH 

2.06 

VHP  6. 

173 

DPA  6.89 

RAP 

71  .67 

ECC  1 .2531 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

i A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

89.16 

0 

16  45 

3497.51 

-21 .07 

130.95 

306.91 

70.62 

1 17 

3 

2897.5 

- 

23.52 

123.13 

90.82 

0 

32  16 

3453.57 

-21 .06 

127.73 

306,91 

70.60 

1 29 

52 

2653.6 

- 

23.51 

119.91 

100.00 

3 

7 56 

2951 .69 

-27.32 

92.76 

306.67 

77.36 

3 57 

6 

2351 .7 

- 

28.78 

64  .28 

100.00 

0 

25  46 

34  74.63 

-15.07 

126.63 

304.26 

63.67 

1 23 

43 

2874.6 

- 

16.46 

119.47 

110.00 

5 

24  34 

2524.00 

-33.77 

61  .52 

310.06 

64.34 

6 6 

38 

1924.0 

34.18 

52.30 

110.00 

0 

25  40 

3475.06 

-9.36 

123.36 

300.96 

56.96 

1 23 

35 

2875.1 

- 

13.66 

116.68 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .4437 

TRA 

1 .5621 

TC3-6.1776 

BAU  1.2712 

SCT  5533.7  SGR 

515.2  SG3 

153.0 

ST  1022.8 

SR 

4 34 .4 

SS  290.5 

ROE  -2936 

RRA 

.1376 

RC3  -.2179 

FAU  .02574 

RRT  , 

.5959  RRF 

.5743 

I RTF 

.9240 

CRT  .7475 

CRS 

-.2687 

CST  -.8361 

FOE  .0317 

FRA 

.6162 

FC3-1 .4466 

BSP  1 7606 

SG0  5557.7  R23 

.0263 

i R13 

.9241 

LSA  J 101 .6 

MSA 

324.1 

SSA  27.5 

BCE  .5320 

BRA 

1 .5662 

BC3  6.1615 

FSP  -506 

SGI  5542.3  SG2 

413.1 

THA 

3.19 

ELI  1076.9 

El2 

274  .0 

ALF  18.88 

LAUNCH  date  FED  27  J 969  FLIGHT  TIME  164.00  ARRIVAL  CATE  AUG  30  1969 

HELIOCENTRIC  CCNIC  DISTANCE  536.636 

RL  146.17  LAL  -.00  La  156.23  VL  26.293  GAL  3.72  A7L  69.44  HCA  266.62  SMA  120.64  ECC  .23676  INC  .5636  VI  30.07? 

RP  107.66  LAP  -.56  LOP  66.65  VP  36.661  GAP  12.30  A7P  90.01  TAL  167.62  TAP  76.44  RCA  92.07  APO  149.20  V2  35.126 

RC  166.236  GL  3.65  GP  -14.59  7Al  7j .39  7AP  164.26  ETS  296.10  7AE  131.05  ETE  192.62  7AC  167.62  ETC  163.64  ClP-174.01 

planetocentric  CONIC 


C3  16.429 

VHL 

4.053 

OLA  27.06 

RAL  66.51 

RAO  6567,7  VEL  11.739 

PTH  2.07 

VHP  6, 

.387 

DPA 

7.77 

RAP 

74.M 

ECC 

1 .2704 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

1 

55  34 

3246.45 

-25.39 

114.12  313.31 

77.03 

2 49 

42 

2648.4 

- 

26.93 

105.79 

90.00 

23 

23  28 

3732.51 

-14.45 

145.29  309.36 

65.38 

24  25 

40 

3132.5 

- 

17.65 

138.08 

100.00 

3 

51  46 

2673.63 

-26.35 

67.22  313.96 

60.11 

4 39 

40 

2273.8 

- 

29.43 

78.59 

100.00 

0 

13  52 

3562.36 

-11.74 

132.90  306.00 

62.31 

1 13 

35 

2962.4 

- 

15.36 

125.97 

110.00 

5 

55  32 

2466.52 

-33.96 

56.61  314.76 

66.05 

6 36 

59 

1886.5 

- 

34 .16 

49.37 

110.00 

0 

26  35 

3542.44 

-6.66 

126.95  305.07 

56.43 

1 25 

38 

2942.4 

- 

11.23 

120.58 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .3079 

TRA 

1.6422 

TC3-5 .6165 

BAU  1.2763 

SOT  5565.3  SGR 

511.5  SG3 

148.8 

ST 

989. 4 

SR 

425.2 

SS 

301  .4 

TOE  .2963 

RRA 

.1540 

RC3  -.2010 

FAU  .024J0 

RRT  ,5649  RRF 

.5621  RTF 

.9265 

CRT 

.5678 

CRS 

-.1168 

CST 

-.8685 

FOE  -.0167 

FRA 

.6697 

FC3-1 .2699  BSP  17967 

5C6  5566.7  R23 

.0212  R13 

.9266 

LSA 

1054.7 

MSA 

371  .0 

SSA 

24.9 

0OE  .4273 

BRA 

1 .6466 

0C3  5.6199 

FSP  -497 

SGI  5573.4  SG2 

4J4.3  THA 

3.09 

EL! 

1024.4 

El2 

332.3 

AlF 

15.89 

AUNCH  DATE  FEB  ?7  1969 

flight  time  166.00 

arrival 

CATE 

SEP 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  544. 

107 

RL  148.17 

LAL 

-.00 

La  156.23 

VL  26.247 

GAL  4.35 

A7L  89.63 

HCA  271 .84 

SMA 

120 

1.37 

ECC  .24238 

INC 

.3744 

VI 

30.072 

RP  107.85 

LAP 

-.37 

LOP  70.07 

VP  36.660 

GAP  12.72 

A7P  89.99 

tal  166.11 

TAP 

77.96 

RCA  91.20 

APO 

149.55 

V2 

35 . 1 38 

RC  188.109 

CL 

2.33 

GP  -14.16 

7Al  67.97 

7AP  164.93 

ETS  293.86 

7AE  131.17 

ETE 

192.49 

7AC  370.17 

ETC 

161 .69 

CLP 

-174 .61 

PLANETOCENTRIC  1 

:cnic 

C3  17.714 

VHL 

4.209 

DLA  25.77 

RAL  90.31 

RAO  6567.7 

VEL  11.794 

PTH  2.09 

VHP 

8.617 

CPA  6.50 

RAP 

76.39 

ECC 

1 .293  5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

41  46 

3161 .76 

-26.58 

100.05 

316.46 

79.65 

3 

34 

26 

2563  .6 

- 

27.71 

99.5  7 

9 0.00 

23 

7 36 

3853.92 

-10.89 

152.43 

313.03 

63.70 

24 

11 

50 

3253.9 

- 

14.34 

145.45 

100.00 

4 

29  6 

2815.73 

-26.96 

63.01 

316.69 

82.24 

5 

16 

2 

2215.7 

- 

29.73 

74  .29 

100.00 

0 

6 53 

3675.19 

-0.76 

136.17 

311  .90 

61 .30 

1 

8 

6 

3075.2 

- 

12.52 

131 .40 

110.00 

6 

24  31 

2454  .64 

-34.10 

56.13 

319.43 

87.51 

7 

5 

25 

1054  .6 

- 

34  .07 

46.69 

110.00 

0 

27  58 

3609.04 

-4,34 

130.46 

309.20 

56.06 

1 

26 

7 

3009.0 

-6.77 

124 .17 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

orbit  determination  accuracv 

TOE  .1676 

TRA 

2.1409 

TC3-5.4064 

BAU  1.2811 

SGT  5589.0  SGR 

507.2  SG3 

144.6 

ST  1006.7 

SR 

4 3 5.9 

SS 

316.4 

RCE  .3001 

RRA 

.1709 

RC3  -.1624 

FAU  .02239 

RRT 

.5744  RRF 

.5510  RTF 

.9287 

CRT  .4040 

CRS 

.0088 

CST 

-.9003 

FOE  -.0614 

FRA 

.9229 

FC3-1 .0944 

BSP  16005 

SOB  5612.0  R23 

.0179  R13 

.9268 

LSA  1061 .1 

MSA 

401 .5 

SSA 

22.6 

BOE  .3438 

BRA 

2.1477 

6C3  5.4095 

FSP  -482 

SGI  5596.7  SG2 

414.6  THA 

3.00 

ELI  1022.6 

El2 

374  .4 

ALF 

10.96 

LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  166.00  ARRIVAL  CATE  SEP  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  549.526 

RL  146.17  LAL  -.00  La  156.23  VL  26.202  GAL  5.01  A7L  69.82  HCA  275 .06  SMA  120.12  ECC  .24649  INC  .1643  VI  30.07? 

RP  107.61  LAP  -.16  LOP  73.29  VP  36.6  39  GAP  13.16  A7P  69.96  TAL  164.43  TAP  79.49  RCA  90-27  APO  1 49.96  V2  35.150 

RC  169.959  GL  1.10  GP  -13.77  7AL  64.66  7AP  165.55  ETS  291  .40  7AE  131.26  ETE  192.19  7AC  172.51  ETC  179.11  ClP-J75.60 

PLANETOCENTRIC  CONIC 


C3  19.269 

VHL 

4.390 

DLA  24.49 

RAL  93.91 

RAO  6567.0  VEL  11.660 

PTH  2.10 

VHP 

6.666 

DPA  9.32 

RAP 

78.69 

ECC 

1 .3I7J 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7HTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 

19  44 

3100.56 

-27.24 

103.69  323.37 

61  .94 

4 

11 

25 

2500.6 

- 

26.07 

95.12 

90.00 

22 

56  20 

3954 . 50 

-7.60 

156.21  316.91 

62.69 

24 

4 

15 

3354.6 

- 

11.40 

151  .38 

1 00.00 

5 

2 14 

2770.07 

-29.33 

79.67  323.66 

03.97 

5 

48 

24 

2170.1 

- 

29.66 

70.90 

100.00 

0 

2 27 

3760.30 

-5.94 

142.92  315.90 

60.65 

1 

5 

7 

3160.3 

-9.81 

136.27 

110.00 

6 

51  33 

2420 .09 

-34.16 

54.06  324.02 

06.74 

7 

32 

1 

1620.1 

- 

33.96 

44  .62 

110.00 

0 

29  30 

3675.05 

-1  .63 

133.91  313.35 

55.66 

1 

30 

53 

3075.0 

-6.29 

127.66 

differential 

. CORRECTIONS 

MIO-COWSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  .0140 

TRA 

2.4499 

TC3-4.9 829 

BAU  1.2643 

SGT  5611.3  SGR 

501 .3  SG3 

140.6 

ST  1062.5 

SR 

405.5 

SS 

336  .8 

RCE  . 3044 

RRA 

.1079 

RC 3 -.1645 

FAU  .02004 

RRT  .5636  RRF 

.5394  RTF 

.9314 

CRT  .2160 

CRS 

.1166 

CST 

-.9417 

FCZ  -.toes 

FRA 

.9741 

FC3  -.9362 

BSP  16144 

SG6  5633.6  R23 

.0136  RJ  3 

.9314 

LSA  1112.6 

MSA 

413  .4 

SSA 

20.7 

BOE  .3047 

BRA 

2.4571 

0C3  4.9856 

FSP  -47J 

SGI  5610.4  SG2 

413.5  THA 

2.90 

ELI  1066.7 

El2 

394.4 

alf 

5.46 

1973 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  t 


LAUNCH  CATE  FEB  27  1969  FLIGHT  TIME  190.00  ARRIVAL  CATE  SEP  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  554.886 

RL  14a. 17  LAL  -.00  LOL  15$. 23  VL  26.15$  GAL  5.7j  A7L  90.01  HCA  27$. 29  SMA  119. $6  ECC  .2551  5 INC  .0000  Vl  30.072 

RP  107.7$  LAP  .01  LOP  76.52  VP  36.$!$  GAP  13.63  A7P  90.00  TAl  162.75  TAP  $1.04  RCA  $9.2$  APO  150.45  V2  35.161 

RC  191. 7$6  GL  -.04  GP  -13.42  7AL  61.53  7AP  166.12  ETS  2$$.66  7A£  131.37  ETE  193.90  7 AC  174. $1  ETC  173. $9  ClP'176.40 

planctocentric  CONIC 

C3  21.131  VHL  4.597  CLA  23.23  RAL  9 7.29  RAO  6567.9  VEL  11.93$  PTH  2.12  VHP  9.134  DPA  9.99  RAP  $1.02  ECC  1.347$ 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 52  50 

3054.03 

-27.64 

100.35 

328.12 

83.57 

4 43  44 

2454  .0 

-28.24 

91  .73 

90.00 

22  52  15 

4045.08 

-4.94 

163.32 

320.87 

62.08 

23  59  40 

3445.1 

-8.64 

156.59 

100.00 

5 32  8 

2733.82 

'29.56 

77.00 

328.34 

85.35 

6 17  42 

2133.8 

-29.89 

68  .21 

100.00 

23  55  37 

3840 . 52 

-3.25 

147.35 

319.94 

60.27 

24  59  38 

3240,5 

-7.18 

140.77 

110.00 

7 16  43 

2406.63 

-34.18 

52.38 

328.57 

89.73 

7 56  50 

1806.6 

-33.84 

43.16 

110.00 

0 31  28 

3740.48 

.68 

J 37.33 

317.49 

55.82 

1 33  48 

3140.5 

-3.81 

13 1.12 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACY 

TOE  -.1473  TRA  2.7756  TC3-4.5472  BAU  1 .2$53  SGT  562$. 9 SGR  494.3  SG3  136.6  ST  1151.1  SR  394.8  SS  361.3 

ROE  .3096  RRA  .2050  RC3  -.1465  FAU  .01931  RRt  .5532  RRF  .5263  RTF  .9341  CRT  .0526  CRS  .2052  CST  -.9649 

FOE  -.1497  FRA  3.0259  FC3  -.7910  BSP  16260  SGB  5650.6  R23  .0106  R1 3 .9341  L5A  1203.1  MSA  404.4  SSA  19.1 

BOE  .3428  BRA  2.7631  BC3  4.5496  FSP  -460  SGI  5635.6  SG2  411.3  THA  2.$0  ElI  11 51.3  El2  394.2  ALF  1.17 

LAUNCH  OATE  FEB  27  1969  FLIGHT  TIME  192.00  ARRIVAL  CATE  SEP  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  560.179 

RL  146.17  LAL  -.00  LOL  158.23  VL  26.114  GAL  6.45  A7L  90.20  HCA  281.51  SHA  119.62  ECC  .26242  INC  .2019  Vl  30.072 

RP  107.75  LAP  .20  LOP  79.74  VP  36.797  GAP  14.13  A7P  90.04  TAL  161,10  TAP  82.62  RCA  88.23  APO  153.01  V2  35.172 

RC  193.588  GL  -1.09  GP  -13.09  7AL  58.54  ZAP  166.62  ETS  285.64  7AE  131.45  ETE  191.64  7AC  177.01  ETC  360.82  ClP-177.20 

planctocentric  conic 


C3  23.345 

VHL 

4.832 

OLA  22.01 

RAL  100.46 

RAO  6567.9  VEL  12.030 

PTH  2.15 

VHP  9. 

.425 

OPA 

10.59 

RAP 

83,37 

ECC 

1 .3842 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

: 

90.00 

4 

22  20 

3018-10 

-27.88 

97,75  332.77 

84.85 

5 12 

38 

2418.1 

- 

28.30 

69.10 

? 

90.00 

22 

48  3 

4129.28 

-2.24 

168.04  324.89 

61.76 

23  56 

52 

3529,3 

-6.00 

161 .37 

" 

100.00 

5 

59  19 

2705.37 

-29.70 

74.90  332.93 

86.45 

6 44 

25 

2105,4 

' 

29.88 

66. 10 

* 

100.00 

23 

53  44 

3917.25 

-.65 

151.57  324.00 

60.11 

24  59 

2 

3317.3 

-4.62 

145 .03 

7 

110.00 

7 

40  6 

23 90.09 

-34.18 

51.09  333.07 

90.49 

8 19 

56 

1790.1 

' 

33.73 

41  .86 

f 

110.00 

0 

33  23 

3805.29 

3.15 

140.71  321.63 

55.94 

1 36 

48 

3205.3 

-1  .34 

1 34 . 50 

JIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3153 

TRA 

3.1194 

TC3-4.1094 

BAU  1.2832 

SGT  5641.5  SGR 

486.2  SG3 

132.8 

ST 

1259.6 

SR 

384  ,0 

SS 

384.5 

ROE  .3157 

RRA 

.2222 

RC3  -.1266 

FAU  ,01781 

RRT  .5425  RRF 

.5177  RTF 

.9369 

CRT 

-.0775 

CRS 

.2722 

CST 

-.9792 

FOE  -.1906 

FRA 

1 .0788 

FC3  -.6603 

BSP  18345 

SGB  5662.4  R23 

.0080  R13 

.9369 

LSA 

1315.4 

MSA 

388.9 

SSA 

17.7 

BOE  .4461 

BRA 

3.1273 

BC3  4,1114 

FSP  -449 

SGI  5647.7  SG2 

408.0  THA 

2.69 

ELI 

1260.0 

EL2 

382.7 

alf 

178.51 

LAUNCH  DATE  FEB  27  1969 


flight  time  194.00 


ARRIVAL  CATE  SEP  9 1969 


HELIOCENTRIC  CONIC 
RL  146,17  LAL  -.00  LOL  158,23 

RP  107.71  LAP  .39  LOP  $2.97 

RC  195.366  GL  '2.04  GP  -12-79 

planctocentric  conic 


C3  25.965 

VHL  5.096 

CLA  20.82 

RAL  103.43 

RAC  6568.0 

VEL  12.138 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 48  56 

2990.65 

'28.04 

95.75 

337.33 

90.00 

22  45  4 

4209.03 

.33 

172.48 

328.92 

100.00 

6 24  8 

2683.68 

-29 . 78 

73.29 

337.45 

100.00 

23  52  33 

3991 .23 

I .86 

155.63 

328.07 

110.00 

8 1 45 

2378.25 

-34.17 

50.17 

337.52 

110.00 

0 35  23 

3869.43 

5.59 

144,07 

325.76 

differential 

TDE  -.4875 
ROE  . 3229  i 
FOE  -.2293  I 
BDE  .5847  I 


CORRECTIONS 
TRA  3.4854  TC3-3.6751 
RRA  .2394  RC3  -.1114 
FRA  1.1340  FC3  -.5431 
BRA  3.4936  BC3  3.6768 


DISTANCE  565.392 

VL  26.071  GAL  7.23  A7L  90.40  HCA  284.74  SMA  119.37 
VP  36.776  GAP  14.67  A7P  90.10  TAL  159.48  TAP  84.22 
7At  55.7]  ZAP  167.06  ETS  282.35  7AE  131.51  ETE  191.39 


PTH  2.18  VHP  9.740 
INJ  A7MTH  INJ  TIME 
85.84  5 38  47 

61.68  23  55  13 

87.29  7 8 52 

60.16  24  59  5 

91.04  8 41  24 

56.22  J 39  51 


BAU  1.2763  SGT  5648.7  SGR  477.1  SG3  129.1 

FAU  .DJ 629  RRT  .5319  RRF  .5077  RTF  .9398 

BSP  18347  SGB  5668.9  R23  .0063  R13  .9398 

FSP  -435  SGI  5654,5  SG2  403.6  THA  2.59 


ECC  .27037  INC  .4020  Vl  30.07? 
RCA  87.10  APO  151  .65  V2  35.182 
7AC  176.51  ETC  109.52  ClP-178.0! 

OPA  11 .12  RAP  $5.73  ECC  I .4?73 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2390.6  '26.32  $7.10 

3609.0  '3.46  165.85 

2063.7  -29.64  64.48 

3391.2  -2.13  149.11 

1778.3  -33.65  40.96 

3269.4  1.11  137.85 

ORBIT  DETERMINATION  ACCURACY 

ST  1376.7  SR  373.2  SS  407.3 

CRT  '.1751  CRS  .3222  CST  -.9875 

LSA  1436.2  MSA  370.9  SSA  16.6 

ELI  J 37$  .4  EL2  367.0  AlF  177.07 


LAUNCH  DATE  FEB  27  1969 


FLIGHT  TIME  196.00 


ARRIVAL  OATE  SEP  13  1969 


HELIOCENTRIC 

: CONIC 

DISTANCE  570. 

513 

RL  148.17 

LAL 

-.00 

LOL  158.23 

VL 

26.028 

GAL  8.07 

A7l  90.61 

HCA 

267.97 

SMA 

119 

.14 

ECC  .27906 

INC 

.6079 

vi 

30.072 

RP  107.68 

LAP 

.58 

LOP  86.20 

VP 

36.755 

GAP  15.26 

A7P  90.19 

TAL 

157 .86 

TAP 

$5.85 

RCA  $5.89 

APO 

152.39 

V2 

35.192 

RC  197.118 

CL 

-2.91 

GP  -12.51 

7Al 

53.05 

7AP  167,43 

ETS  278.78 

7AE 

131 .56 

ETE 

19 1 

.16 

ZAC  177.42 

ETC 

45.15 

CLP 

-378 .83 

planetocentric  CONIC 

C3  29.056 

VHL 

5.391 

DLA  19.68 

RAL 

106.18 

RAD  6568.2 

VEL  12.265 

PTH 

2.21 

VHP 

10.084 

OPA  11. 58 

RAP 

68 .10 

ECC 

1 .4  782 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7WTH 

INJ 

time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

13  3 

2970.37 

-26. 13 

94.  g7 

341 .81 

86,58 

6 

2 

33 

2370.4 

- 

28.30 

85.61 

90.00 

22 

42  57 

4285.32 

2.79 

176.74 

332.97 

61.81 

23 

54 

22 

3685.3 

-1  .00 

1 70 . 11 

100.00 

6 

46  48 

2668.01 

-29.83 

72.13 

341 .91 

87.90 

7 

31 

16 

2068.0 

' 

29.80 

63.32 

1 00.00 

23 

51  52 

4062.91 

4.28 

159.57 

332.14 

60.39 

24 

59 

35 

3462.9 

.30 

153.04 

11 0.00 

8 

21  47 

2370.88 

-34.16 

49.59 

341 .94 

91.3$ 

9 

1 

16 

1770.9 

- 

33.59 

40.39 

110.00 

0 

37  19 

3932.81 

7.98 

147.43 

329.87 

56.65 

1 

42 

52 

3332.8 

3.53 

141  .16 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6712 

TRA 

3.8683 

TC3-3.2635 

BAU 

1 .2683 

SGT  5653.1  SGR 

466.5 

i SG3 

125.6 

ST  1495.4 

SR 

362.1 

SS 

429.9 

RCE  .3308 

RRA 

.2559 

RC3  -.0953 

FAU 

.01488 

RRT 

.5204  RRF 

.497C 

1 RTF 

.9431 

CRT  -.2529 

CRS 

.3644 

CST 

-.9924 

FOE  -.2678 

FRA 

1 .1896 

FC3  -.4435 

BSP 

18429 

SGB  5672.3  R23 

.0044 

> R13 

.9431 

LSA  1558.2 

MSA 

352.2 

SSA 

15.6 

BCE  .7482 

BRA 

3.8768 

8C3  3.2649 

FSP 

-424 

SGI  5658.3  SG2 

3 96. C 

) THA 

2.47 

ElI  1498.4 

£i2 

349.6 

ALF 

176.29 

3 974 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  FEB  27  1969  FLIGHT  TIME  198.00  ARRIVAL  CATE  SEP  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  575 .524 

RL  148.17  LAL  -.00  LOL  158.23  VL  25.987  CAL  8.95  A7L  90.82  HCA  291.20  SMA  118.91  ECC  .28863  INC  .8217  VI  30.072 

RP  107.66  LAP  .77  LOP  89.43  VP  36.734  CAP  15.90  A7P  90.30  TAL  156.32  TAP  87.52  RCA  84.59  APO  3 53.23  V2  35.201 

RC  198.846  CL  -3.69  GP  -12.26  7Al  50.56  ZAP  167.73  ETS  274.93  7AE  131.58  ETE  190.93  7AC  175.30  ETC  28.55  ClP-179.67 

plane tocentric  CONIC 


C3  32.705 

VHL 

5.719 

CLA  18.60 

RAL  108.74 

RAO  6568.3  VEL  12.41 

3 PTH  2.24 

VHP  10.459 

OPA 

11.99 

RAP  90.48 

ECC  3 .5382 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

34  58 

2956.32 

-28.18 

93.25 

346.22 

87.09 

6 24 

14 

2356.3 

-28.29 

84.59 

90.00 

22 

41  26 

4358.74 

5.14 

180.86 

337.01 

62.12 

23  54 

4 

3758.7 

1.37 

174  .21 

100.00 

7 

7 33 

2657.77 

-29.85 

71.36 

346.30 

88.30 

7 51 

50 

2057.8 

-29.76 

62.56 

100.00 

23 

51  32 

4132.53 

6.61 

163.43 

336.21 

60.78 

25  0 

24 

3532.5 

2.66 

156.86 

110.00 

8 

40  15 

2367.72 

-34.15 

49.34 

346.31 

91.53 

9 19 

43 

1767.7 

-33.56 

40.15 

110.00 

0 

39  15 

3995.34 

10.30 

150.78 

333.97 

57.22 

J 45 

50 

3395.3 

5.91 

144  .44 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8627 

TRA 

4.2737 

TC3-2.8720 

BAU  1.2562 

SGT 

5652.3  SCR 

454.6  SG3 

122.2 

ST 

1610.5 

SR  350.9 

SS  451.9 

ROE  .3395 

RRA 

.2717 

RC3  -.0803 

FAU  .01351 

RRT 

.5080  RRF 

.4857  RTF 

.9465 

CRT 

’ -.3132 

CRS  .3985 

CST  -.9952 

FOE  -.3053 

FRA 

1 .2471 

FC3  -.3575 

BSP  18493 

soe 

5670.5  R23 

.0030  R13 

.9465 

LSA 

1676.1 

MSA  334.? 

SSA  14.7 

BOE  .9271 

BRA 

4.2823 

0C3  2.8731 

FSP  -414 

SGI 

5657.0  SG2 

391.2  THA 

2.35 

ELI 

1614.4 

EL2  332.5 

ALF  175.92 

LAUNCH  OATE  FEB  27  1 969  FLIGHT  TIME  200.00  ARRIVAL  DATE  SEP  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  580.405 

RL  148.17  LAL  -.00  La  158.23  VL  25.946  CAL  9.91  A7L  91  .05  HCA  294.43  SMA  118.68  ECC  .29914  INC  I .0452  VI  30.072 

RP  107.63  LAP  .95  LOP  92.66  VP  36.714  GAP  16.59  A7P  90.43  TAL  154.80  TAP  89.23  RCA  83.18  APO  154.18  V2  35.209 

RC  200.549  GL  -4.40  GP  -12.03  7Al  48.24  ZAP  167.96  ETS  270.8  3 7AE  131.58  ETE  190,72  7AC  173.05  ETC  22.49  ClP  179.48 

PLANETOCENTRJC  CONIC 


C3  37.005 

VHL  6.083 

DLA  17.58 

RAL  111.10 

RAD  6568.4 

VEL  12.585 

PTH  2.28 

VHP  10.869 

CPA  12.33 

RAP  92.85 

ECC  1.6090 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 54  54 

2947.79 

-28.21 

92.63 

350.57 

87.40 

6 44  2 

2347.8 

-28.27 

83.96 

90.00 

22  40  21 

4429.64 

7.38 

184.86 

341.04 

62.58 

23  54  11 

3829.6 

3.65 

1 78 . 1 7 

100.00 

7 26  30 

2652.42 

-29.86 

70.97 

350.63 

88.51 

8 10  43 

2052.4 

-29.75 

62.16 

100.00 

23  51  27 

4200.25 

8.84 

167.21 

340.26 

61 .33 

25  1 27 

3600.2 

4.95 

160.59 

110.00 

8 57  15 

2368.50 

-34.15 

49.40 

350.63 

91.49 

9 36  43 

1 768 . 5 

-33.57 

40.21 

110.00 

0 41  7 

4056.93 

12.55 

154.14 

338.05 

57.94 

1 48  44 

3456,9 

8.22 

147.71 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSe  EXECUTION  ACCURACY  ORBIT  DE TERMINA TION  ACCURACY 


TDE- 

I .0622 

TRA 

4.7046 

TC3- 

-2.5036 

BAU 

1.2390 

set 

5646.8 

SGR 

441.5 

SG3 

118.9 

ST 

1718.7 

SR 

339.8 

SS 

473.2 

RDE 

.3493 

RRA 

.2865 

RC3 

-.0665 

FAU 

.01215 

RRT 

.4945 

RRF 

.4738 

RTF 

.9502 

CRT 

-.3605 

CRS 

.4261 

CST 

-.997 0 

FDE 

-.3417 

FRA 

1.3075 

FC3 

-.2843 

BSP 

18547 

SOB 

5664.0 

R23 

.0020 

R13 

.9502 

LSA 

1786.7 

MSA 

317.3 

SSA 

13.8 

BOE 

1 .1182 

BRA 

4.7133 

BC3 

2.5045 

FSP 

-404 

SCI 

5651  .0 

SG2 

383.4 

THA 

2.22 

Eli 

1723.2 

EL2 

316.1 

ALF 

175.78 

.AUNCH 

DATE 

FEB 

27  1969 

FLIGHT 

TIME 

202.00 

ARRIVAL 

DATE 

SEP 

17  1969 

HELIOCENTRIC  CONIC  DISTANCE  585.133 

RL  148.17  LAL  -.00  La  158.23  VL  25.906  GAL  10.93  A7L  91.28  HCA  297.66  SMA  118.46  ECC  .31073  INC  3.2806  VI  30.072 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.693  CAP  17.35  A7P  90.59  TAL  153.33  TAP  91.00  RCA  81.65  APO  155.27  V2  35.217 

RC  202.227  CL  -5.03  CP  -11.81  7Al  46.09  7AP  168.10  ETS  266.51  7A£  131.55  ETE  190.51  7AC  170.78  ETC  19.43  ClP  178.61 

PLANE TOCENTRIC  CONIC 


C3  42.082 

VHL 

6.407 

CLA  16.63 

RAL  113.29 

RAO  6560. 

.6  VEL  12.785 

PTH  2.33 

CL 

X 

> 

.321 

DPA  12.61 

RAP  95.21 

ECC 

1 .6926 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

13  4 

2944.16 

-28.22 

92.36 

354.84 

87.53 

7 2 

8 

2344.2 

-28.26 

83.70 

90.00 

22 

39  37 

4498.22 

9.51 

100.70 

345.06 

63.20 

23  54 

35 

3898.2 

5.04 

182.02 

100.00 

7 

43  49 

2651  .50 

-29.86 

70.90 

354.90 

88.55 

8 28 

0 

2051  .5 

-29.74 

62.10 

100.00 

23 

51  33 

4266.12 

10.97 

170.95 

344.29 

62.02 

25  2 

39 

3666 . 1 

7.14 

164 .25 

110.00 

9 

12  51 

2372.90 

-34.16 

49.75 

354.91 

91.29 

9 52 

24 

1772.9 

-33.61 

40.55 

1 10.00 

0 

42  55 

4117.47 

14.71 

157.49 

342.11 

58.79 

1 51 

33 

3517.5 

10.47 

150.96 

differential 

. CORRECTIONS 

MrO' 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2664 

TRA 

5.1670 

TC3-2.1585 

BAU  1.2147 

SGT 

5637.2  SGR 

427.4  SG3 

115.7 

ST  1016.5 

SR  329.0 

SS 

493.5 

ROE  .3604 

RRA 

.3001 

RC3  -.0537 

FAU  .01075 

RRT 

.4801  RRF 

.4616  RTF 

.9539 

CRT  -.3971 

CRS  .4474 

CST 

-.9981 

FOE  -.3763 

FRA 

1 .3726 

FC3  -.2212 

BSP  18407 

SG0 

5653.4  R23 

.0019  R13 

.9539 

LSA  1886.0 

MSA  301  .8 

SSA 

13.1 

BOE  1.3166 

BRA 

5.1757 

BC3  2.1592 

FSP  -391 

SGI 

5640.9  SG2 

374.7  THA 

2.09 

ELI  1021.3 

El2  301.1 

AlF 

175.77 

LAUNCH  DATE  FE8  27  1 969  FLIGHT  TIME  204.00  ARRIVAL  CATE  SEP  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  589.674 

RL  148.17  LAL  - .00  LOL  158.23  Vl  25.867  CAL  12.03  A7L  91.53  HCA  300.90  SMA  118.25  ECC  .32354  INC  1.5304  VI  30.072 

RP  107.58  LAP  1.31  LOP  99.14  VP  36.673  CAP  18.18  A7P  90.79  TAL  151.92  TAP  92.82  RCA  79.99  APO  156.50  V2  35.225 

RC  203.880  CL  -5.59  GP  -11.62  ZAL  44.11  7AP  168.16  ETS  261 .98  7A£  131.48  ETE  190.31  7AC  168.51  ETC  17.59  ClP  177.70 

PLANE TOCENTRIC  CONIC 


C3  48.090 

VHL  6.935 

OLA  15.73 

RAL  115.29 

RAO  6568.0  VEL  13.017 

PTH  2.37 

VHP  11.819 

OPA  12.03 

RAP 

97.56 

ECC 

1 .7914 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

6 29  34 

2944.09 

-28.22 

92.42 

359.03 

87.51 

7 18 

38 

2344  .9 

- 

20.26 

03.75 

90.00 

22  39  6 

4564.56 

11.52 

192.61 

349.04 

63.95 

23  55 

11 

3964.6 

7.93 

105.70 

100.00 

7 59  35 

2654.56 

-29.85 

71.13 

359.10 

88.43 

8 43 

50 

2054.6 

- 

29.75 

62.32 

100.00 

23  51  46 

4330.13 

12.99 

174.63 

348.29 

62.84 

25  3 

56 

3730.1 

9.24 

367.04 

110.00 

9 27  8 

2380.63 

-34.17 

50.35 

359.12 

90.9  3 

10  6 

49 

1700.6 

- 

33.67 

43.15 

110.00 

0 44  38 

4176.82 

16.77 

160.85 

346.15 

59.77 

1 54 

15 

3576.0 

12.63 

154 .19 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .4854 

TRA  5.6568 

TC3-1 .0440 

BAU  1.1859 

SGT 

5623.6  SGR 

411.9  SG3 

112.6 

ST  1906.3 

SR 

317.9 

SS 

514.2 

ROE  .3722 

RRA  .3117 

RC3  -.0425 

FAU  .00943 

RRT 

.4631  RRF 

.4468  RTF 

.9579 

CRT  -.4297 

CRS 

.4603 

CST 

-.990  7 

FDE  -.4122 

FRA  1.4402 

FC3  -.1698 

BSP  10533 

SGB 

5638.7  R23 

.0015  R13 

.9579 

LSA  1919.1 

MSA 

206.7 

SSA 

12.4 

0DE  1.5313 

BRA  5.6653 

BC3  1.8445 

FSP  -381 

SCI 

5626.8  SG2 

364.9  THA 

1.95 

ELI  1911.3 

El2 

206.3 

ALF 

J 75.01 

1975 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATC  F£B  2?  1969 


heliocentric  CONIC 


flight  time  206.00 


arrival  CATE  SEP  21  1969 


RL 

140.17 

lal 

-.00 

La 

RP 

107.56 

LAP 

1 .49 

LOP 

RC 

205.500 

GL 

-6.09 

GP 

PLANETOCENTRIC  CONIC 

C3 

55.224 

VHL 

7.431 

CLA 

DISTANCE  593.990 

VL  25.029  CAL  13.23  A7l  9 1.80  HCA  304.13  SMA  110.04  ECC  .33774  INC  1.7970  VI  30.07? 

VP  36.652  GAP  19.10  A7P  91.01  TAt  150.50  TAP  94.71  RCA  70.17  APO  157.91  V2  35.232 

7At  42.29  7aP  160.12  ETS  257.30  7AE  131.39  ETE  190. 10  7AC  166.27  ETC  16,30  CtP  176.77 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 


6 44  31  2949.51 

22  30  46  4620.67 

8 13  55  2661 .19 

23  52  3 4392.22 

9 40  9 2391.36 

0 46  14  4234.01 


90.00 
90.00 
100.00 
100.00 
U0.00 
110.00 

DIFFERENTIAL  corrections 
TOE-1. 7J 50  TRA  6.1009  TC3-1.5563 
ROE  .3653  RRA  .3210  RC3  - .0327 
FOE  -.4481  FRA  1.5127  FC3  -.1268 
BOE  I. 7570  BRA  6.J092  0C3  1.5566 

LAUNCH  DATE  FE8  27  1969 

HELIOCENTRIC  CONIC 


RAl  117.12 
INJ  LAT 
-28.20 
13.41 
-29.84 
14.89 
-34.18 
18.73 

BAU  1.1493 
FAU  .00809 
8SP  18552 
FSP  -372 


RAO  6569.0  VEL  13.288  PTH  2.43  VHP  12.370 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


92.75  3.13  87.34  7 33  4J 

196.38  352.99  64.82  23  55  55 

7j  .62  3. 21  88. J7  0 50  16 

170.26  352.26  63.70  25  5 15 

51.19  3.27  90.44  10  20  1 

164.21  350.15  60.87  1 56  49 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5605.2  SCR  395.2  SG3  109.7 

RRT  .4435  RRF  .4297  RTF  .9619 

SG0  5619. J R23  .0016  R13  .9619 

SGI  5608.0  SG2  354.1  THA  1.00 

flight  time  200.00 


DPA  13.00  RAP  99.00  ECC  1.9080 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2349.5  -28.27  04.09 

4020.7  9.91  109.45 

2061.?  -29.70  62.01 

3792.2  11.24  171.36 

1791.4  -33.74  41.97 

3634.0  14.70  157.4] 

0R8IT  DETERMINATION  ACCURACY 
ST  1905.5  SR  306.9  5 S 534V9 

CRT  -.4500  CRS  .407]  CST  -.999? 

LSA  2061.1  MSA  272.4  5SA  IJ.8 

ELI  1990.5  El2  272.1  AlF  175.07 

ARRIVAL  CATE  SEP  23  1969 


DISTANCE  590.032 


RL  140.17 

LAL  -.00 

La  150.23 

VL  25.792  GAL  14.53 

A7L  92.09 

HCA  307,37 

SMA  117.04 

ECC  .35355 

INC 

2.0866 

VJ 

30  . 07? 

RP  107.54 

LAP  I .66 

LOP  105.61 

VP  36.632 

GAP  20.11 

A7P  91 .27 

TAL  149.33 

TAP  96.69 

RCA  76.10 

APO 

159.50 

V2 

35.238 

RC  207.111 

GL  -6.54 

GP  -11.27 

7Al  40.63 

JAP  167.90 

ETS  252.51 

2AE  131.24 

ETE  109.90 

7AC  164.07 

ETC 

15.53 

ClP 

175.80 

PLANETOCENTRIC  CONIC 

C3  63,729 

VHL  7.903 

DLA  14.15 

RAL  110.79 

RAO  6569.2 

VEL  13.605 

PTH  2.49 

VHP  12.904 

DPA  13.12 

RAP 

102.17 

ECC 

2.0400 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTM 

INJ  TIME’ 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 50  1 

2957.55 

-20.10 

93.34 

7.14 

07.04 

7 47  19 

2357.6 

28.29 

84.60 

90.00 

22  30  33 

4690.40 

15.17 

200.06 

356.00 

65.60 

23  56  44 

4090.5 

11.77 

193.03 

100.00 

0 26  52 

2670.90 

-29.82 

72.35 

7.22 

07.79 

9 112  3 

2071  .0 

-29.81 

63.54 

100.00 

23  52  23 

4452.20 

16.66 

101.04 

356.17 

64.02 

25  6 35 

3652.3 

13.13 

174 .0? 

110.00 

9 5J  57 

2404.76 

-34.18 

52.24 

7.33 

09.02 

10  32  2 

1004.0 

-33.83 

43.01 

110.00 

0 47  43 

4291 .27 

20.57 

167,56 

354.11 

62.07 

1 59  14 

3691 .3 

16.67 

160  .61 

DIFFERENTIAL  CORRECTIONS 
TDe-1.9566  TRA  6.7452  TC3-1.2940  BAU  1.1027 

ROE  .3990  RRA  ,3274  RC3  -.024J  FAU  .0067] 

FOE  -.4045  FRA  1.5943  FC3  -.0911  6SP  10543 

BOE  1.9970  BRA  6.7531  8C3  1.2942  FSP  -362 

LAUNCH  DATE  FEB  27  1969 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5502.6  SGR 
RRT  .4206  RRF 
SGB  5595.4  R23 
SGI  5504.9  SG2 


ORBIT  DETERMINATION  ACCURACY 


377.5  SG3 

106.9 

ST 

2054.1 

SR 

296.0 

5S 

556.2 

.409?  RTF 

.9660 

CRT 

-.4835 

CRS 

.5048 

CST 

- .9995 

.0020  RJ  3 

.9660 

LSA 

2132.9 

HSA 

250.6 

SSA 

11  .2 

342.4  THA 

1.64 

Eli 

20i9.i 

EL2 

258.5 

AlF 

175,95 

210.00 

arrival 

DATE 

SEP 

25  1969 

DISTANCE  601,730 

15.96  A7l  92.40  HCA  310.60  SMA  117.65  ECC  .37119  INC  2.4015  vi  30.072 
21  .25  A IP  91.56  TAL  140.17  TAP  98.77  RCA  73.90  APO  161.32  V2  35.243 


HELIOCENTRIC  CONIC 

RL  U0.17  LAt  -.00  La  150.23  VL  25.756  GAL 

RP  107.53  LAP  1.02  LOP  108.06  VP  36.612  GAP  ^ ------ 

RC  200.690  GL  -6.93  GP  -11.11  7Al  39.14  7AP  167.74  £TS  247,67  7AE  131.05  ETE  189.69  7AC  161,90  ETC  14.90  ClP  174.70 
plane tocentrzc  conic 

C3  73,923  VHL  0.590  OLA  13.45  RAt  120.29  RAD  6569.4  VEL  13.974  PTH  2.55  VHP  13.671  DPA  13.19  RAP  104.41  ECC  2.2166 


LNCH  A?MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

2 LONG 

90.00 

7 io  r 

2960.61 

-28 . 1 3 

94.15 

11.03 

86.64 

7 59  36 

2360 .6 

-20.30 

85.40 

90.00 

22  38  24 

4749.06 

16.79 

203.67 

.69 

66.86 

23  57  34 

4149.9 

13.51 

196.52 

100.00 

8 30  30 

2663.57 

-29.70 

73.28 

11.13 

07,30 

9 23  14 

2003.6 

-29.84 

64.40 

100.00 

23  52  42 

4510.14 

10.30 

185.35 

.00 

65.95 

25  7 52 

3910.1 

14.90 

178.21 

110.00 

10  2 34 

2420.51 

-34.17 

53.47 

11.29 

09.09 

10  4?  55 

1020.5 

-33.92 

44  .23 

110.00 

0 49  3 

4345.96 

22.27 

170.89 

358.00 

63.37 

2 1 29 

3746.0 

18.52 

163.77 

DIFFERENTIAL  CORRECTIONS 
TOE-2.2003  TRA  7,3503  TC3-1 .0547 

ROE  .4159  RRA  .3304  RC3  -.0168 

FOE  -.5209  FRA  1.6700  FC3  -.061! 

BOE  2.2471  BRA  7.3657  BC3  1.0540 

LAUNCH  OA TE  FEB  27  1969 

HELIOCENTRIC  CONIC 


RC  210.244  GL  -7.2 
PLANETOCENTRIC  CONIC 


BAU  1.0425 
FAU  .00522 
BSP  10430 
FSP  -351 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5556.6  SGR 
RRT  ,3939  RRF 
SGB  5560.1  R23 
SGI  5550.4  SG2 


DISTANCE  605.024 


ORBIT  DETERMINATION  ACCURACY 


359.0 

SG3 

104.2 

ST 

2111.0  SR 

255,3 

ss 

578.0 

.3861 

RTF 

.9700 

CRT 

-.5065  CRS 

.5212 

CST 

-.9997 

.0020 

R13 

.9701 

LSA 

2193.5  MSA 

245.5 

SSA 

10.6 

329.9 

THA 

1 .46 

ELI 

2116.0  EL2 

245.5 

ALF 

176.03 

212.00 

ARRIVAL 

OATE 

SEP 

27  1969 

La 

1 58  .23 

VL 

?5.722 

GAL 

17.53 

A7L 

92.75 

LOP 

112.10 

VP 

36.593 

GAP 

22.52 

A7P 

91.90 

GP 

-10.96 

7AL 

37.01 

TAP 

167,37 

ETS 

242.84 

OLA 

12.83 

RAL 

121 .62 

RAO 

6569.7 

VEL 

14.407 

L-I 

TIME 

INJ  LAT 

INj 

I LONG 

INJ 

RT  ASC 

ECC  .39095  INC  2.7406  V]  30.07? 
RCA  71.54  APO  163.39  V2  35.248 
7AC  159.79  ETC  14.43  ClP  173.69 

DPA  13.22  RAP  106.60  ECC  2.4109 


7 20  51  2982.30 

22  30  17  4806.61 


90.00 
90.00 
iOO.OQ 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE-2.4010  TRA  8.0J69  TC3  -.8421 
ROE  .4336  RRA  .3285  RC3  -.0108 
FOE  -.5 602  FRA  1.771?  FC3  -.0370 
BOE  2.5106  BRA  0 .0236  0C3  .0421 


8 48  50  2698.57 

23  53  0 4565.56 

10  12  1 2438.28 

0 50  14  4398.62 


-20.00 

10.27 

-29.73 

19.50 

-34.14 

23.04 

BAU  .9706 
FAU  .00369 
BSP  10425 
FSP  -343 


95.  J4 

207.17 
74.59 

180,70 

54,05 

174.17 


14.77 
4.41 
14.09 
3.74 
15.12 
1.00 
MID-COURSE  EXEC 
SOT  5525.4  SCR 
RRT  .3600  RRF 
SGB  5535.0  R23 
SGI  5526.0  SG2 


1 A7MTH 

INJ  TIME 

PO  CST  TTM 

INj 

l 2 LAT 

INJ 

2 LONG 

86.15 

0 10 

34 

2382.3 

-20.31 

86.49 

67.99 

23  58 

24 

4206.6 

15.13 

199.91 

06.72 

9 33 

40 

2098.6 

-29.87 

65.59 

67.14 

25  9 

5 

3965.6 

16.54 

181  .51 

88.27 

10  52 

39 

1838.3 

34.01 

45.61 

64.75 

2 3 

33 

3798.6 

20.24 

166.88 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

i SG3 

101.6 

ST  2159.3 

SR 

274 .7 

SS 

601  .9 

) RTF 

.9740 

CRT  -.5304 

CRS 

.5397 

CST 

-.9998 

> R13 

.9740 

LSA  2246.4 

MSA 

232.4 

SSA 

10.0 

5 THA 

1.27 

ELI  2164.3 

EL2 

232.4 

AlF 

176.09 

1976 


J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  DATE  FEB  27  1969  FLIGHT  TIME  214.00  ARRIVAL  DATE  SEP  29  1969 


HELIOCENTRIC  CONIC  (DISTANCE  607.797 


RL  148.17 

LAL  -.00 

LOL  158.23 

VL  25.699 

GAL  19.27 

ATL  93.14 

HCA 

317.07 

SHA 

117.29 

ECC  .41316 

INC  3.1358 

VI 

30.072 

RP  107.50 

LAP  2.14 

LOP  115.34 

VP  36.574 

GAP  23.96 

ATP  92.30 

TAL 

146.25 

TAP 

103.32 

RCA  68.83 

APO  165.75 

V2 

35.252 

RC  211.773 

Gl  -7.58 

GP  -10.82 

TAl  36.66 

TAP  166.88 

ETS  238.05 

tae 

130.45 

ete 

189.25 

TAC  157.75 

ETC  14.07 

ClP 

172.54 

PLANETOCENTRIC  CONIC 

C3  101.137 

VHL  10.057 

OLA  12.27 

RAL  122.78 

RAO  6570.0 

VEL  14.916 

PTH 

2.69 

VHP 

15.315 

OPA  13.22 

RAP  108.72 

ECC 

2.6645 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 30  14 

2998.27 

-29.00 

96.31 

18.35 

85.57 

8 

20  12 

2398.3 

-28.32 

87.65 

90.00 

22  38  10 

4860.44 

19.61 

210.55 

7.98 

69.16 

23 

59  10 

4260.4 

16.60 

203.17 

100.00 

9 57  51 

2715.68 

-29.65 

75.66 

18.49 

86.05 

9 

43  7 

2115.7 

-29.89 

66.86 

100,00 

23  53  14 

4618.27 

21.16 

192.10 

7.34 

68.38 

25 

10  12 

4018.3 

18.04 

184.70 

110.00 

10  20  17 

2457.78 

-34.09 

56.39 

18.79 

87.37 

11 

1 14 

1857.8 

-34.08 

47.13 

110.00 

0 51  14 

4448.94 

25.26 

177.39 

5.47 

66.17 

2 

5 23 

3848,9 

21  .83 

169.92 

DIFFERENTIAL  CORRECTIONS  MIO'COURSe  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

'2.77J4 

TRA 

8.7334 

TC3 

-.6515 

BAU 

.8810 

SGT 

5489.8 

SGR 

3)9.3 

SG3 

99.1 

ST 

2197.3 

SR 

264.4 

SS 

627.8 

ROE 

.4536 

RRA 

.3210 

RC3 

-.0061 

FAU 

.00200 

RRT 

.3201 

RRF 

.3)93 

RTF 

.9778 

CRT 

-.5546 

CRS 

,5591 

CST 

-.9999 

FOE 

-.6016 

FRA 

1 .8755 

FC3 

-.0171 

BSP 

18403 

SOB 

5499.1 

R23 

.0046 

R13 

.9778 

LSA 

2290.0 

MSA 

219.6 

SSA 

9.4 

BOE 

2.8083 

BRA 

8.7393 

0C3 

.6516 

FSP 

-335 

SGI 

5490.8 

SG2 

302.4 

THA 

1.07 

Eli 

2202.2  El2 

219.6 

alf 

176.14 

LAUNCH  DATE  FEB  27  1 969  FLIGHT  TIME  216.00  ARRIVAL  DATE  OCT  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  609. 807 

RL  149.J7  LAL  -.00  LOL  158.23  VL  25.659  GAL  21.22  ATL  93.57  HCA  320.31  SHA  117.13  EC C .43824  INC  3.5730  VI  30.072 

RP  107.49  LAP  2.28  LOP  118.59  VP  36.555  GAP  25.59  ATP  92.75  TAL  145.53  TAP  105.84  RCA  65.80  APO  168.46  V2  35.255 

RC  213.276  GL  -7.84  GP  -10.69  TAL  35.68  TAP  166.25  ETS  233.35  TA£  130.03  ETE  199.01  TAC  155.79  ETC  13.81  ClP  171.30 

PLANE TOCENTRIC  CONIC 

C3  119.402  VHL  10.927  OLA  11.78  RAL  123.76  RAO  6570.2  VEL  15.516  PTH  2.77  VHP  16.308  OPA  13.18  RAP  110.74  ECC  2.9651 


LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 38  14 

3016.22 

-27.90 

97.61 

21.73 

84.92 

8 

28 

30 

2416.2 

-28.31 

88.97 

90.00 

22  38  0 

4911.04 

20.91 

213.78 

11.38 

70.35 

23 

59 

51 

4311 .0 

17.94 

206.28 

100.00 

9 5 33 

2734.59 

-29.56 

77.06 

21.90 

85.32 

9 

51 

8 

2134.6 

-29.89 

68.27 

100.00 

23  53  22 

4667.91 

22.37 

195.29 

10.77 

69.64 

25 

11 

10 

4067.9 

19.40 

187.76 

110.00 

10  27  19 

2478.72 

-34.02 

58.01 

22.27 

86.41 

11 

8 

38 

1878.7 

-34.14 

48.76 

110.00 

0 52  I 

4496.54 

26.54 

180.50 

8.98 

67.62 

2 

6 

57 

3896.5 

23,27 

172.87 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC-3.0813 

TRA  9.5168 

TC3  -.4814 

BAU  .7685 

SGT  5449.9  SGR  ; 

299.9  SG3 

96.7 

ST  2224 .8 

SR  254.5 

SS 

656.3 

ROE  .4762 

RRA  .3064 

RC3  -.0025 

FAU  .00009 

RRT  , 

.2695  RRT 

.2707  RTF 

.9814 

CRT  -.5795 

CRS  .5801 

CST 

-.9999 

FOE  -.6456 

FRA  1.9914 

FC3  -.0006 

BSP  18347 

SG0  5458.1  R23 

.0056  R13 

.9814 

LSA  2324.3 

MSA  207.0 

SSA 

8.9 

BOE  3.1179 

BRA  9.5217 

BC3  .4814 

FSP  -327 

SGI  5450.5  SG2  287.8  THA 

.85 

ELI  2229.8 

EL2  207.0 

alf 

1 76 . 1 7 

LAUNCH  DATE  1 

rE0  27  1969 

FLIGHT  TIME  218.00 

arrival  DATE 

OCT 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  611. 

143 

RL  1 48 . 1 7 

LAL  -.00 

LOL  158.23 

VL  25.630 

GAL  23.41 

ATL  94.07 

HCA  323.54 

SNA 

116.98 

ECC  .46664 

INC  4.0742 

Vi 

30.072 

RP  107.48 

LAP  2.42 

LOP  121 ,84 

VP  36.538 

GAP  27.45 

ATP  93.28 

TAL  145.04 

TAP 

1 OS 

1.57 

RCA  62.39 

APO  171 .56 

V2 

35.258 

RC  214.754 

GL  -8.06 

GP  -10.56 

TAl  34.90 

7AP  165.46 

ETS  228.76 

TAE  129.49 

ETE 

IBS 

1.75 

TAC  153.93 

ETC  13.61 

CLP 

169.95 

PLANETOCENTRIC  CONIC 

C3  141.953 

VHL  11.914 

OLA  11.38 

RAL  124.55 

RAO  6570.5 

VEL  16.226 

PTH  2.85 

VHP 

17. 

443 

OPA  13.12 

RAP  112.66 

ECC 

3.3362 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 44  46 

3035.91 

-27.77 

99.04 

24,88 

84.22 

8 

35 

22 

2435.9 

-28.28 

90 .41 

90.00 

22  37  45 

4957.98 

21  .85 

216.83 

14.56 

71.53 

24 

0 

23 

4358.0 

19.12 

209.22 

100.00 

9 11  51 

2755.06 

-29.43 

78.57 

25.07 

84.54 

9 

57 

46 

2155.1 

-29.88 

69.79 

100.00 

23  53  22 

4714.06 

23.43 

198.31 

13.98 

70.89 

25 

11 

56 

4114.1 

20.61 

190.65 

110.00 

10  33  5 

2500.87 

-33.91 

59.73 

25.53 

85.39 

11 

14 

46 

1900.9 

-34.17 

50.49 

110.00 

0 52  33 

4541 .02 

27.66 

183.48 

12.28 

69.06 

2 

8 

14 

3941  .0 

24.56 

175.68 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE' 

-3.4009 

TRAJ0.3792 

TC3 

-.3295 

BAU 

.6254 

SGT  5406.1  SGR  270.6  SG3 

94.5 

ST 

2240.7 

SR 

245.1 

SS 

687.9 

ROE 

.5023 

RRA  .2029 

RC3 

-.0001 

FAU- 

-.00219 

RRT  .2062  RRF  .2102  RTF 

.9847 

CRT 

-.6052 

CRS 

.6024 

CST 

-.9999 

FOE 

-.6921 

FRA  2.1224 

FC3 

.0134 

BSP 

10169 

SGB  5413.3  R23  .0060  R13 

.9847 

LSA 

2348.7 

MSA 

194  .0 

SSA 

8.3 

BOE 

3.4457 

BRAID. 3831 

8C3 

.3295 

FSP 

-317 

SGI  5406.4  SG2  272.6  THA 

.61 

ELI 

2245.7 

El2 

194.7 

ALF 

176.18 

LAUNCH 

DATE  FEB  27  1969 

flight  time  220.00 

ARRIVAL 

CATE 

OCT 

5 1969 

HELIOCENTRIC  CONIC 

DISTANCE  611.310 

RL 

148.17 

LAL  -.00 

La 

158.23 

VL 

25.605 

GAL 

25.09  ATL  94.66  HCA  326.77 

SHA 

116.84 

ECC 

.49889 

INC 

4.6584 

VI 

30. 072 

RP 

107.40 

LAP  2.55 

LOP 

125.09 

VP 

36.522 

GAP 

29.60  ATP  93.90  TAl  144.80 

TAP 

111.57 

RCA 

58.55 

APO 

175.13 

v? 

35.259 

RC  216.204 

gl  -0.25 

GP 

-10.44 

TAL 

34.32 

TAP 

164.49  ETS  224.32  TAE  128.82 

ETE 

188.46 

TAC 

152.21 

ETC 

13.47 

CLP 

168.46 

PLANE TOCENTRIC  CONIC 


C3  170.062 

VHL  13.041 

DLA  11.05 

RAL  125.13  RAO  6570.8  VEL  17.070 

PTH  2.93 

VHP 

10.749 

OPA  13.05 

RAP 

114.45 

ECC 

3.7908 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 49  46 

3057.14 

-27.61 

100.57 

27.76 

83.46 

8 

40 

43 

2457.1 

-28.23 

91  .96 

90.00 

22  37  23 

5000.79 

22.75 

219.65 

17.47 

72.66 

24 

0 

44 

4400.0 

20.16 

211 .93 

100.00 

9 16  39 

2776.91 

-29.26 

00.17 

27.97 

95.71 

10 

2 

56 

2176.9 

-29.85 

71  .4] 

100.00 

23  53  11 

4756.25 

24.35 

201.11 

16.91 

72.10 

25 

12 

27 

4156.2 

21  .67 

193.34 

110.00 

10  37  28 

2524 .04 

-33.77 

61.52 

28.52 

84.34 

11 

19 

32 

1924.0 

-34.10 

52.30 

1 10.00 

0 52  47 

4581 .69 

28.62 

186.27 

15.30 

70.45 

2 

9 

9 

3981  .9 

25.69 

1 70 . 32 

INFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 3. 7665 

TRA11 .3199 

TC3  -.1976 

BAU  .4493 

SCT 

5355.7  SGR  , 

259.0  SG3 

92.4 

ST  2247.2 

SR 

236.4 

SS 

724.0 

ROE  .5326 

RRA  .2479 

RC3  .0013 

FAU-  .00406 

RRT 

.1250  RRF 

.1315  RTF 

.9877 

CRT  -.6338 

CRS 

.6283 

CST 

-.9999 

FOE  -.7443 

FRA  2.2689 

FC3  .0247  BSP  18113 

SOB 

5362.0  R23 

.0070  R13 

.9077 

LSA  2365.7 

MSA 

102.6 

SSA 

7.7 

BOE  3.8040 

BRA11. 3226 

BC3  .1976 

FSP  -3 11 

SGI 

5355.8  SG2  ; 

257.0  THA 

.35 

ELI  2252.2 

EL2 

102.4 

ALF 

176.16 

1977 


J PL  TM  33-99 


EARTH-VENUS TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  DATE  FEB  20  1969 


FLIGHT  TIME  70.00 


ARRIVAL  CATE  MAV  9 1969 


HELIOCENTRIC  CONIC 


Rl 

148 

.20 

LAL 

-.00 

LOL 

159 

.23 

VL 

28.073 

GAL 

RP 

108 

.53 

LAP 

.54 

LOP 

247 

.21 

VP 

37.984 

GAP 

RC 

59.! 

985 

GL 

2.39 

GP 

20 

,40 

TAL 

156.37 

TAP 

DISTANCE  194.006 

-10.94  A7L  89.46  HCA  07.98  SMA  132.33  ECC  .22330  INC  ,5426  Vj  30.065 
-7,73  A7P  89.98  TAL  227.24  TAP  315.22  RCA  102.7 8 APO  161.88  V2  34.917 
33.00  ETS  327.97  7AE  147.75  ETE  29.56  7AC  124.05  ETC  148.31  CLP  -26.52 


PLANETOCENTRIC  CONIC 
C3  39.300  VHL  6.269  OLA 


3.29  RAL 


LNCH  ATMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

0 33 

23 

2483.84 

-25.06 

59.28 

235.67 

103.63 

1 

14  46 

1883.8 

90.00 

13  20 

12 

4924.01 

21.10 

214.62 

233.43 

70.67 

14 

42  16 

4324.0 

100.00 

1 56 

15 

2216.52 

-26.34 

39.27 

235.31 

104.67 

2 

33  12 

1616.5 

100.00 

14  40 

0 

4666.56 

22.34 

195.21 

232,95 

69.61 

15 

57  47 

4066.6 

110.00 

3 8 

1 

1991 .90 

-29.79 

21  .08 

234,18 

107.60 

3 

41  13 

1391 .9 

110.00 

15  44 

44 

4463.94 

25.67 

178.36 

231.48 

66.62 

16 

59  8 

3863.9 

-22.94 

18.27 

-24.07 

19.36 

-27.10 

22.29 


51  .26 
207.09 
31  .21 
187.68 
12.93 
170.84 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.1549  TRA 

-.3116  TC3 

.3324  BAU 

.2124 

SGT 

524.6  SGR  501.2  SG3  156. 8 

ST 

165.9 

SR 

312.3 

SS 

259.1 

ROE 

-.3291  RRA 

.3041  RC3 

,2301  FAU 

.05983 

RRT 

.3173  RRF  -.5691  RTF  -.4751 

CRT 

.6862 

CRS 

-.7739 

CST 

-.9740 

FDE 

-.4727  FRA 

-.6709  FC3-1 

.3180  BSP 

1510 

SOB 

725.5  R23  -.1237  R13  -.6364 

LSA 

409.3 

MSA 

154  .6 

SSA 

26.9 

80E 

.3630  BRA 

.4354  BC3 

.4043  FSP 

-422 

SGI 

589.5  SG2  423.0  THA  40.91 

ELI 

335.3 

EL2 

112.4 

ALF 

67.27 

LAUNCH  OATE  FEB  28  1969 


FLIGHT  TIME  72,00 


ARRIVAL  DATE  MAT  JJ  196 9 


Rl  140,20 

LAL 

-.00 

LOL  159.23 

VL  20.167 

GAL  -10.84 

ATL  89.64 

HCA  91.16 

SMA  133.03 

ECC  .21893 

INC 

.3553 

VI 

30.065 

RP  106.57 

lap 

.36 

LOP  250.39 

VP  30.042 

GAP  -6.94 

ATP  90.01 

TAL  228.38 

TAP  319.54 

RCA  103.90 

APO 

162.15 

V2 

34.906 

RC  61 ,901 

GL 

1.59 

GP  21.76 

TAL  157.10 

TAP  36.59 

ETS  330.38 

TAE  147.65 

ETE  33.29 

TAC  122.92 

ETC 

147.90 

CLP 

-30.17 

PLANETOCENTRIC  CONIC 

C3  30.444 

VHL 

6.200 

OLA  2.25 

RAL  1.20 

RAD  6568.5 

VEL  12.642 

PTH  2.29 

VHP  5, 

.985 

OPA  33.12 

RAP 

29.41 

ECC 

1 .6327 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

39  35 

2446.10 

-24.43 

56.70 

234.48 

104.78 

I 20 

21 

1646.1 

-22.16 

48.76 

90.00 

13 

10  59 

4950.62 

21 .69 

216.35 

232.96 

7l  .34 

14  33 

30 

4350.6 

18.94 

208.75 

1 00.00 

2 

1 59 

2100.35 

-25.69 

36.77 

234.10 

105.63 

2 38 

19 

1580.3 

-23.27 

28  .81 

100.00 

14 

31  17 

4691 .61 

22.93 

196.84 

232.49 

TO. 27 

15  49 

29 

4091 .6 

20.03 

189.24 

110.00 

3 

12  30 

1959.22 

-29.10 

18.79 

232.91 

106.79 

3 45 

17 

1359.2 

-26.25 

10.76 

110.00 

15 

37  0 

4405.50 

26.25 

179.77 

231 .08 

67.27 

16  51 

53 

3885.5 

22.94 

1 72 . 1 8 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1494 

TRA 

-.3162 

TC3  .3270 

BAU  .2172 

SGT 

518.6  SGR 

528.6  SG3  ; 

175.6 

ST  164.0 

SR 

298.7 

SS 

292.2 

ROE  -.3004 

RRA 

.3206 

RC3  .2677 

FAU  .06574 

RRT 

.3185  RRF  - 

.6217  RTF  - 

.4441 

CRT  .6463 

CRS 

-.7675 

CST 

-.9685 

FDE  -.5640 

FRA 

-.7554 

FC3-1 .4005 

BSP  1551 

5G8 

740.5  R23  - 

.1336  Rl 3 - 

.6604 

LSA  418.3 

MSA 

160.9 

SSA 

27.0 

BOE.  .3427 

BRA 

.4503 

0C3  .4226 

FSP  -401 

SGI 

601.4  SG2 

432.1  THA  46.70 

ELI  320.2 

El2 

116.8 

ALF 

67.27 

LAUNCH  DATE  FEB  28  1969 

HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23 

RP  108.60  LAP  .17  lOP  253.57 

RC  64.032  CL  .76  GP  23,22 

PLANETOCENTRIC  CONIC 
C3  37.700  VHL  6.140  OLA  1.24 

INCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  0 46  5 2409.71 

90.00  13  2 26.  4977.12 

100.00  280  2145.48 

100.00  14  23  12  4716.58 

110.00  3 17  33  1927.74 

110.00  15  30  7 4507.09 

DIFFERENTIAL  CORRECTIONS 


flight  time  7a. do 


ARRIVAL  date  mat  13  1969 


VL  28.246 
VP  38.090 
7AL  157.87 

RAL  .94 
INJ  LAT 
-23.78 
22.26 
-25.02 
23.49 
-28.39 
26.81 


DISTANCE  208.285 

GAL  -10.75  A7U  89.83  HCA  94.34  SMA  133.63  ECC  .21517  INC  .1677  VI  >0.065 
GAP  -6.19  A7P  90.01  TAL  229.38  TAP  323.72  RCA  104.87  APO  162.38  V2  34 .894 
7AP  40.38  ETS  332.62  7AE  148.00  ETE  37.54  7AC  121.57  ETC  147.63  ClP  -34.02 


RAO  6568. 
INJ  LONG 
54.23 
218.09 
34.40 
198.48 
16.62 
181.20 
MID- 


TOE 

-.1465  TRA 

-.3259  TC3 

.3139 

BAU 

.2221 

SGT 

ROE 

-.2849  RRA 

.3382  RC3 

.3094 

FAU  .07201 

RRT 

FOE 

-.6670  FRA 

-.8418  FC3-1 

.6535 

BSP 

1595 

SGB 

BOE 

.3203  BRA 

.4697  0C3 

,4408 

FSP 

-544 

SGI 

LAUNCH  DATE  FEB  28  1969 


5 VEL  12.612  PTH  2.29  VHP  5.658 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
233.49  105.85  1 26  14 

232.66  72.03  14  25  23 

233.09  106.91  2 43  45 

232.21  70.96  15  4J  48 

231.84  109.90  34941 

230.84  67.95  16  45  14 

COURSE  EXECUTION  ACCURACV 

509.7  SGR  561.0  SG3  195.7 
.3035  RRF  -.6724  RTF  -.3973 
757.9  R23  -.1344  R13  -.6893 

615,0  SG2  443.0  THA  53.77 


FLIGHT  TIME  76.00 


OPA  34.19  RAP  28.00  ECC  1 .6204 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1809,7  -21.37  46.39 

4377.1  19.59  210.43 

1545.5  -22.47  26.53 

4116.6  20.68  190.81 

1327.7  -25.4J  8.7J 

3907.1  23.58  173.53 

ORBIT  DETERMINATION  ACCURACV 

ST  164.8  SR  282.4  SS  326.7 

CRT  .5981  CRS  -.7546  CST  -.9616 

LSA  430.5  MSA  166.2  SSA  27.0 

ELI  302.9  El2  123.1  AlF  66.69 

ARRIVAL  date  mat  15  1969 


HELIOCENTRIC  CCNIC 
RL  148.20  LAL 
RP  108.64  LAP 
RC  66.131  GL 


DISTANCE  214.935 

.00  LOL  159.23  VL  28.312  GAL  -10.67  A7L  90.02  HCA  97.51  SMA  134.13  ECC  .21193  INC  ,0l7i  VI  30.065 

.02  LOP  256.74  VP  38.129  GAP  -5.48  ATP  90.00  TAL  230.22  TAP  327.73  RCA  105.70  APO  162.55  V2  34.883 

.09  GP  24.78  TAL  150.41  TAP  44.39  ETS  334.77  TAE  148.15  ETE  42.35  TAC  120.01  ETC  147.51  CLP  -38.09 


C3  37.043 

VHL 

6.066 

OLA  .24 

RAL  .79 

RAD  6560. 

4 VEL  12.506 

PTH  2.20 

VHP  5. 

.367 

OPA  35.24 

RAP 

26.30 

ECC  1 .6096 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 

52  52 

2374.43 

-23.10 

51  .07 

232.60 

106.05 

1 32 

26 

1774 ,4 

-20.57 

44.11 

90.00 

12 

54  28 

5003.52 

22.00 

219.03 

232.52 

72.74 

14  17 

52 

4403.5 

20.22 

212.10 

100.00 

2 

14  19 

2111.69 

-24.34 

32.13 

232.26 

107.92 

2 49 

31 

1511.7 

-21 .66 

24 ,35 

100.00 

14 

15  42 

4741 .49 

24.03 

200.13 

232.09 

71.67 

15  34 

43 

4141  .5 

21  .31 

192.39 

110.00 

3 

22  49 

1897.27 

-27,66 

14.54 

230.95 

110.93 

3 54 

26 

1297.3 

-24.56 

6 . 74 

lin. m 

15 

23  41 

4520.60 

27.35 

102.65 

230.76 

60.65 

16  39 

10 

3928.7 

24.20 

174.09 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCUR4CV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.1455 

TRA 

-.3399 

TC3  .2933 

BAU  .2203 

SGT 

490.6  SGR 

599.3  SG3 

217.0 

ST  167.6 

SR 

263.0 

SS  363.5 

ROE  -.2576 

RRA 

.3571 

RC3  .3556 

FAU  .07060 

RRT 

.2605  RRF  - 

.7200  RTF  - 

.3334 

CRT  .5374 

CRS 

-.7326 

CST  -.9533 

FDE  -.7615 

FRA 

-.9302 

FC3-1 .0370 

BSP  1679 

SGB 

779.6  R23  - 

.1179  R13  - 

.725 0 

LSA  446.9 

MSA 

170.3 

SSA  26.9 

BOE  .2959 

BRA 

.4929  6C3  .4610 

FSP  -616 

SGI 

633.5  SG2 

454.4  THA 

62.28 

ELI  282.8 

El2 

131  .5 

ALF  65.46 

1978 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  > 


LAUNCH  OATE  FE0  28  1969 


flight  time  is. oo 


ARRIVAL  OATE  MAT  17  1969 


HELIOCENTRIC  CONIC 

RL  146.20  LAL  -.00  LOL  159.23  Vl  26.365 

RF  106.67  LAP  -.21  LOP  259.92  VP  36.159 

RC  66.274  GL  -.96  GP  26.41  7AL  156.61 

planetocentric  CONIC 


C3  36.455 

VHL  6.038 

OLA  -.74 

RAL  . .76 

RAO  6568.4 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 59  59 

2340.00 

-22.40 

49.59 

90.00 

12  47  3 

5029.86 

23.32 

221.58 

1 00.00 

2 20  59 

2076.72 

-23.63 

29.93 

100.00 

14  6 44 

4766.38 

24.56 

201.79 

110.00 

3 28  26 

1867.57 

-26.92 

12.55 

110.00 

15  17  46 

4550.29 

27.86 

184.11 

DIFFERENTIAL  CORRECTIONS 


OISTANCE  221.550 

GAL  -10.59  A7L  90.21  HCA  100.66  SHA  134.54  ECC  .20912  INC  .2119  VI  30.065 

GAP  -4.60  A7P  69.96  TAL  230.91  TAP  331  .59  RCA  106.41  APO  162.66  V2  34.673 

ZAP  46.56  ETS  336.91  7AE  146.24  ETE  47.73  ZAC  116.24  ETC  147.57  ClP  -42.36 

VEL  12.563  PTH  2.20  VHP  5.110  OPA  36.27  RAP  24.30  ECC  1.6000 

INJ  RT  ASC 
232.04 
232.53 
231.60 
232.11 
230.24 
230.63 

MIO-COURSC  EXECUTION  ACCURACY 


INJ  AZMTH 

INJ  TIME 

FO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

107.79 

1 38  59 

1740.0 

-19.76 

41  .91 

73.47 

14  10  53 

4429.9 

20.84 

213.79 

108.86 

2 55  37 

1478.7 

-2d  .83 

22.25 

72.40 

15  28  11 

4166.4 

21  .92 

193.99 

111.90 

3 59  34 

1267.6 

-23.71 

4.86 

69.37 

16  33  37 

3950.3 

24.82 

176.27 

ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1500 

TRA  - 

.3612 

TC3 

.2619  BAU 

.2352 

SGT 

467.6  SCR 

642.9  SG3 

238.5 

ST 

175.9 

SR 

241  .3 

SS 

400.1 

ROE 

-.2274 

RRA 

.3759 

RC3 

.4053  FAU 

.06517 

RRT 

.2016  RRF 

-.7625  RTF 

-.2565 

CRT 

.4678 

CRS 

-.6987 

CST 

-.9463 

FOE 

-.9021 

FRA-1 

.0126 

FC3-2.0227  BSP 

1755 

see 

806.9  R23 

-.0853  RJ3 

-.7627 

LSA 

467.7 

MSA 

172.6 

SSA 

26.7 

BOE 

.2724 

BRA 

• 52J  3 

0C3 

.4825  FSP 

-685 

SCI 

656.6  SG2 

466.2  THA 

72.12 

. ELI 

262.1 

EL2 

143.1 

ALF 

62.26 

LAUNCH  OATE  FEB  26  1969 


FLIGHT  TIME  60.00 


ARRIVAL  OATE  MAT  19  J969 


MELIOCENTRIC  CONIC 

RL  146.20  LAL  -.00  LOL  159.23  VL  26.406 

RP  106.70  LAP  -.40  LOP  263.09  VP  36.181 

RC  70.456  GL  -1.90  GP  28.12  7AL  159.07 

planetocentric  conic 


gal 


DISTANCE  228.129 

-10.51  A7L  90.41  HCA  103.85  SNA  134.67  ECC  .20667  INC 


.4075  Vl 


GAP  -4.16  ATP  69.90  TAL  231.44  TAP  335.29  RCA  107.00  APO  162.74  V2 


30.065 

34.862 


TAP  52.93  ETS  339.09  7AE  146.20  ETE  53.67  7AC  116.28  ETC  147.61  ClP  -46.91 


C3  35.921 

VHL 

5.993 

OLA  -1.71 

RAL  .83 

RAO  6568.4 

VEL  12.542 

PTH  2.27 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

1 

7 28 

2306.13 

-21.68 

47.37 

231.55 

108.68 

90.00 

12 

40  7 

5056.28 

23.82 

223.36 

232.67 

74.22 

100.00 

2 

26  1 

2046.31 

-22.90 

27.80 

231 .09 

109.76 

100.00 

14 

2 16 

4791.34 

25.06 

203.48 

232.28 

73.15 

110.00 

3 

34  26 

1838.40 

-26.17 

10.62 

229.69 

112.82 

110.00 

15 

12  20 

4572.01 

28.39 

185.59 

231 ,04 

70.11 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1594  TRA  -.3666  TC3  . 2200  BAU  .2442 
ROE  -.1936  FRA  .3944  RC3  .4585  FAU  .09160 
FOE-1.0292  FRA-i .0676  FC3-2.2076  BSP  1864 
BOE  .2506  BRA  .5536  BC3  .5065  FSP  -756 


MID-COURSE  EXECUTION  ACCURACY 
SOT  460.7  SCR  691.8  SC 3 260.0 

RRT  .0969  RRF  -.7997  RTF  -.1114 
SCB  842.4  R23  -.0369  R13  -.7994 
SCI  694.9  SC2  476.2  THA  82.56 


VHP  4.889 
INJ  TIME 
1 45  54 

14  4 24 

3 2 7 

15  22  7 

4 5 4 

16  28  32 


OPA  37.26  RAP  22.01  ECC  1.5912 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1706.1 

4456.3 

1446.3 

4191.3 

1236.4 
3972.0 


-18.93 
21 .43 
-20.00 
22.51 
-22.85 
25.42 


39.77 

215.50 

20.21 

195.60 

3.04 

177.68 


ORBIT  DETERMINATION  ACCURACT 


ST 

169.0 

SR 

217.5 

SS 

437.3 

CRT 

.3621 

CRS 

-.6458 

CST 

-.9409 

LSA 

493.6 

MSA 

173.2 

SSA 

26.5 

ELI 

241  .4 

EL2 

157.4 

ALF 

55.12 

LAUNCH  DATE  FEB  26  1969 


FLIGHT  TIME  62.00 


ARRIVAL  DATE  MAT  21  1969 


HELIOCENTRIC  CONIC 

RL  148.20  LAL  -.00  L<X  159.23  VL  28.440 

RP  108.73  LAP  -.58  LOP  266.26  VP  38.197 

RC  72.672  GL  -2.86  GP  29.87  7AL  159.19 

PLANETOCENTRIC  CONIC 


OISTANCE  234.672 

GAL  -10.43  A7L  90.61  HCA  107.02  SNA  135.12  ECC  .20451  INC  .6083  Vl  30.065 

GAP  -3.55  A7P  89.62  TAL  231.83  TAP  336.85  RCA  107.49  APO  162.75  V2  34.853 

TAP  57.46  ETS  341.35  7AE  147.96  ETE  60.09  TAC  114.15  ETC  148.24  ClP  -53.66 


C3  35.431 

VHL  5.952 

DLA  -2.68 

RAL  1 .OC 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  L AT 

90.00 

1 15  23 

2272.33 

-20.93 

90.00 

12  33  36 

5062.94 

24.30 

100.00 

2 35  28 

2014.17 

-22.14 

100.00 

13  56  12 

4816.54 

25.55 

110.00 

3 40  51 

1809.52 

-25.39 

1 10.00 

15  7 19 

4593.95 

26.69 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1738  TRA  -.4218  TC3  .1682 
ROE  -.1557  RRA  .4125  RC3  .5150 
FOE-1.1622  FRA-1.1536  PC3-2.3660 
BOC  .2333  BRA  .5900  BC3  .5418 

LAUNCH  DATE  FEB  28  1969 


RAO  6568.4 
INJ  LONG 
45.19 
225.16 
25.71 
205.19 
8.73 
187.10 


VEL  12.522  PTH 
INJ  RT  ASC 
231,22 
232.96 
230.74 
232.58 
229.29 
231.38 


2.27  VHP  4.703  OPA  38.17  RAP  19.44  ECC  J.5831 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

109.52 

1 53  15 

1672.5 

-18.08 

37.67 

73.00 

13  58  19 

4482.9 

22.01 

217.24 

110.61 

3 9 3 

1414.2 

-19. J4 

J8.20 

73.93 

15  16  29 

4216.5 

23.10 

197.25 

113.69 

4 110 

1209.5 

-21 .97 

1 .25 

70.88 

16  23  53 

3994  .0 

26.01 

179.11 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .2566  SGT  483.0  SCR  745.9  SC3  280.9 

FAU  .09773  RRT  -.0382  RRF  -.8316  RTF  .0444 

BSP  2030  SCB  688.6  R23  t010l  R13  -.8319 

FSP  -831  SCI  746.3  SG2  482.4  THA  92.43 

FLIGHT  TIME  84.00 


ORBIT  DETERMINATION  ACCURACY 
ST 
CRT 
LSA 
ELI 


207.1  SR  192.4  SS  475.6 
.2671  CRS  -.5610  CST  -.9377 


525.2  MSA 
225.8  El2 


172.2 

170.1 


SSA 

ALF 


26.3 

37.32 


HELIOCENTRIC  CONIC 
RL  148 .20  LAL  -.00  LOL  159.23 

RP  108.76  LAP  -.77  LOP  269.42 

RC  74.919  CL  -3.87  CP  31.65 

PLANETOCENTRIC  CONIC 
C3  34.976  VHL  5.914 

LNCH  A7MTH  LNCH  TIME 
90.00  1 23  47 

90.00  12  27  26 

100.00  2 43  25 

100.00  13  50  29 

110.00  3 47  44 

110.00  15  2 40 

DIFFERENTIAL  CORRECTIONS 
TDC  -.1959  TRA  -.4622  TC3  .1037 

ROE  -.1152  RRA  .4279  RC3  .5726 

FDE-1.2920  FRA-i .2005  FC3-2.5506 
BOE  .2273  BRA  .6298  BC3  .5819 


VL  28.462 
VP  38.205 
ZAL  159.17 


ARRIVAL  DATE  MAY  23  1969 

OISTANCE  24J.179 

CAL  -10.34  A7L  90.62  HCA  110.19  SMA  135.30  ECC  .20259  INC  .8160  VJ  30.065 

CAP  -2.96  ATP  89.72  TAL  232.07  TAP  342.26  RCA  107.89  APO  162. 7i  V2  34.844 

7AP  62.07  ETS  343.75  2A£  147.45  ETE  66.65  ZAC  111.88  ETC  148.86  ClP  -56.61 

: 1.5756 
i 2 LONG 
35.59 
219.03 
16 .22 
198.94 
359.49 
1 60 . 58 

MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

BAU  .2721  SGT  502.4  SCR  802.3  SG3  299.6 

FAU  .J0304  RRT  -.2038  RRF  -.8582  RTF  .2241 

BSP  2220  SCB  946.6  R23  .0526  R13  -.8560 

FSP  -694  SCI  812.5  SG2  485.6  THA  101.39 


DLA  -3.66 

RAL  1 .28 

RAO  6568.4 

VEL  12.504 

PTH  2.26 

VHP  4.552  OPA  39.01 

RAP  16.64 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

2238.89 

-20.15 

43.03 

231 .02 

110.33 

2 1 6 

1638.9 

-17.20 

3110.06 

24.77 

227.01 

233.37 

75.82 

13  52  36 

4510.1 

22.58 

1962.01 

-21.36 

23.65 

230.53 

111.43 

3 16  27 

1362.0 

-18.26 

4842.17 

26.02 

206.95 

233.01 

74.74 

15  11  11 

4242.2 

23.67 

1780.65 

-24.59 

6.88 

229.04 

114.53 

4 17  25 

1160.7 

-21 .07 

4616.29 

29.38 

188.66 

231 .66 

71 .68 

16  19  36 

4016.3 

26.60 

ST 

232.7 

SR 

168.5 

SS 

512.4 

CRT 

.1142 

CRS 

-.4293 

CST 

-.9378 

LSA 

561  .8 

MSA 

169.6 

SSA 

26.0 

ELI 

234.3 

EL2 

166.2 

AlF 

9.58 

197  9 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  i 


LAUNCH  OATE  FEB  28  1969 

HELIOCENTRIC  CONIC 
RL  148.20  LAL  00  LOL  159.23 

RP  100.78  LAP  -.95  LOP  2 72.59 

RC  77.J94  CL  -4.93  CP  33.42 

PLANE TOCENTRIC  CONIC 
C3  34.552  VHL  5,870  OLA  -4.65 
LNCH  A7HTH  LNCH  TIME  L-J  TIME 
90.00  1 32  44  2204.06 

90.00  12  21  31  5137,92 

100.00  2 51  54  1949.51 

100.00  13  45  3 4860.51 

110.00  3 55  8 1751.54 

110.00  14  50  18  4639.24 

DIFFERENTIAL  CORRECTIONS 

TOE  -.2250  TRA  -.5073  TC3  .0288 

ROE  -.0709  RRA  .4409  RC3  ,6313 

FOE-1 .4202  FRA-1.2311  FC3-2.6942 
BOE  .2359  BRA  .6721  BC3  .6319 

LAUNCH  DATE  FE0  28  1969 

HELIOCENTRIC  CONIC 
RL  140.20  LAL  -.00  LOL  159.23 

RP  108.01  LAP  -1.13  LOP  275.76 

RC  79.493  CL  -6.05  CP  35.17 

PLANETOCENTRIC  CONIC 
C3  34.155  VHL  5.844  OLA  -5.66 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 42  21  2170.09 

90.00  12  15  47  5166.05 

100.00  3 1 1 1916.33 

100.00  13  39  40  4095.05 

110.00  4 3 8 1721.07 

110.00  14  54  11  4663.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2632  TRA  -.5501  TC3  -.0501 
ROE  -.0250  RRA  .4400  RC3  .6077 
FOE-1 .5350  FRA-1.2340  FC3-2.0O37 
80E  .2644  0RA  .7161  0C3  .6901 


FLICHT  TIME  86.00 
DISTANCE  247.650 

VL  20.476  CAL  -10.26  A?L  91.03  MCA  113.35  SMA  135.41 
VP  30.200  CAP  -2.41  A7P  89.59  TAL  232.18  TAP  345.53 
7AL  159.00  7AP  66.73  ETS  346.29  7AE  146.62  ETE  73,70 


RAL  1 .66 
INJ  LAT 
-19.33 
25.22 
-20.53 
26.40 
-23.75 
29.86 

0AU  .2919 
FAU  .10753 
BSP  2478 
FSP  -957 


VL  28.403 
VP  38.205 
7AL  150.69 


RAO  6560.4  VEL  12.487  PTH  2.26  VHP  4.435 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
40.07  230.97  111.10  2 9 29 

228.93  233.92  76.68  13  47  9 

21.58  230.46  112.21  32423 

208.77  233.58  75.59  15  6 11 

5.03  228.93  115.34  4 24  20 

190,27  232.40  72.53  16  15  37 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  543.5  SCR  861.1  SC3  316.3 
RRT  -.3711  RRF  -.8001  0TF  .3990 
SCB  1 010.2  R23  .0845  R13  -.0795 

SCI  095.1  SC2  485.5  THA  100.95 

FLIGHT  TIME  00.00 


ARRIVAL  OATE  MAY  25  1969 


ECC  .20088  INC  1.0321  VI  30.065 
RCA  100.21  APO  162.61  V2  34.835 
7AC  109.52  ETC  149.66  ClP  -61.75 

OPA  39.75  RAP  13.64  ECC  1.5686 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1604.9  -16.29  33.51 

4537.9  23.14  220.88 

1349.5  -17.34  14.24 

4268.5  24.24  200.69 

1151.5  -20.14  357.74 

4039.2  27.10  182.11 

ORBIT  DETERMINATION  ACCURACY 
ST  265.0  SR  148.3  $S  549.5 

CRT  -.1036  CRS  -.2202  CST  -.9401 
L5A  605.0  MSA  165.0  SSA  25.6 

ELI  265.7  El2  147.2  ALF  175.21 

ARRIVAL  OATE  MAT  27  1969 


OISTANCE  254.005 

CAL  -10.17  A7L  91.26  MCA  116.52  SMA  135.46  ECC  .19933  INC  1.2586  Vl  30.065 

CAP  -1.08  A TP  09.44  TAL  232  45  TAP  340.67  RCA  100.46  APO  162.46  V2  34.827 

7AP  71.40  ETS  340.99  ?A£  145.46  £TE  00.60  7AC  107, 11  ETC  150.61  ClP  -67.03 


RAL  245 

RAO  656B.3 

VEL  12.471 

PTH  2.26 

VHP  4.352  OPA  40.40 

RAP  10.53 

ECC  1 .5621 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-10.46 

30.60 

231 .05 

111.86 

2 10  31 

1570  4 

-15,34 

31  .40 

25,66 

230.94 

234.61 

77.59 

13  41  54 

4566.9 

23.69 

222.02 

-19.67 

19.50 

230.52 

112.98 

3 32  57 

1316.3 

-16.39 

12.24 

26.93 

210.60 

234.29 

76.50 

15  1 24 

4295.9 

24.00 

202.53 

-22.88 

347 

220.95 

11642 

4 31  50 

1121  .9 

-1940 

355.90 

30.33 

191.97 

233.24 

73.43 

16  11  54 

4063 . 1 

27.77 

103.71 

LAUNCH  DATE  FEB  28  1969 

heliocentric  CONIC 
RL  140.20  LAL  -.00  LOL  159.23 

RP  108.83  LAP  -1.30  LOP  270.92 

RC  81.013  CL  -7.25  CP  36,89 

PLANETOCENTRIC  CONIC 
C3  33.786  VHL  5.013  OLA  -6.71 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 52  44  213447 

90.00  12  10  7 5197.30 

100.00  3 10  53  1882.09 

1 00.00  13  34  39  4924.61 

HO. 00  4 11  48  1691.34 

110.00  14  50  13  460843 

DIFFERENTIAL  CORRECTIONS 

TOC  -.3100  TRA  -.6116  TC3  -4543 

ROE  -0237  RRA  .4524  RC3  .7420 

foe-1.6424  FRA-1.2181  FC3-2.00O0 
BOE  .3110  BRA  .7607  BC3  .7579 

LAUNCH  DATE  FEB  28  19 69 

HELIOCENTRIC  CONIC 
RL  140.20  LAL  -.00  LOL  159*23 

RP  108.05  LAP  -1.47  LOP  202.00 

RC  04453  CL  -8.53  CP  30.55 

PLANETOCENTRIC  CONIC 
C3  33.440  VHL  5.703  OLA  -7.01 
LNCH  A7MTH  LNCH  TIME  L-I  _TIME 
90.00  2 4 2 2096.66 

90.00  12  4 24  5229.75 

100.00  3 21  36  1846.30 

100.00  13  29  30  4955.26 

110.00  4 21  16  1659.59 

110.00  14  46  20  4714.01 

DIFFERENTIAL  CORRECTIONS 

TOE  -.3670  TRA  -.6674  TC3  -.2595 

ROE  .0728  RRA  .4400  RC3  .7902 

FOE-1.7209  FRA-1.1727  FC3-2.9121 
BOE  .3742  BRA  .8042  8C3  .8317 


MID-COURSE  EXECUTION  ACCURACY 
BAU  ,3151  SCT  6114  SCR  917,7  SG3  328.8 

FAU  41061  RRT  -.5196  RRF  -.0976  RTF  .5504 

BSP  2763  SC0  1102.6  R23  4006  R]3  -.0964 

FSP  -1001  SCI  990.9  SC2  403.6  THA  115.60 

flight  time  90.00 
DISTANCE  260.405 

VL  28.482  CAL  -10.07  AZL  91.50  HCA  119.68  SMA  1 

VP  38.198  CAP  -1.37  A7P  09.26  TAl  232.01  TAP  3 

7AL  158.22  7AP  76.00  ETS  351.87  7AE  143.98  ETE 


ORBIT  DETERMINATION  ACCURACY 


RAL  2.74 
INJ  LAT 
-17.54 
26.09 
-18.74 
27.37 
-21.95 
30.81 

BAU  .3423 
FAU  41242 
BSP  3111 
FSP  -1041 


VL  28.475 
VP  30486 
7Al  157.60 

RAL  3.44 
INJ  L4T 
-16.54 
26.50 
-17.75 
27.00 
-20,96 
31.28 

BAU  .3719 
FAU  41251 
BSP  3476 
FSP  -1057 


RAO  6568.3  VEL  12.456  PTH  2.25  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 


36.45 
233.06 
17.30 
212.70 
I .28 
193.76 


231.27 

235.44 

230.73 

23544 

22941 

23445 


112.59 

70.50 

113.72 

77.48 

116.89 

74.40 


4.302 
TIME 
2 28  18 

13  36  44 

3 42  15 

14  56  44 

4 39  59 
16  8 21 


ST 

306 

.3 

SR 

137.0 

SS 

503.5 

CRT 

-.3716 

CRS 

.0651 

CST 

-.9443 

LSA 

653 

.3 

MSA 

161  .0 

SSA 

25.2 

ELI 

311 

,3 

El2 

125.2 

ALF 

160.7] 

ARRIVAL 

DATE 

MAY 

29  1969 

ECC 

49791 

INC 

1 .4900 

Vl 

30.065 

RCA 

100. 

64 

APO 

162.26 

vz 

34 .820 

ZAC 

104. 

69 

ETC 

151  .69 

CLP 

- 12.40 

OPA 

40. 

96 

RAP 

7.35 

ECC 

1.5560 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1534. 

2 

- 

14.33 

29.25 

4597.3 
12824 
4324.6 

1091.3 
4080  4 


24.25 

-15.30 

25.37 

-1046 

28.36 


224 .88 
10.20 

204.41 
354.20 

185.42 


CAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  702.9  SCR  972.7  SC3  337.9 
RRT  -.6354  RRF  -.9119  RTF  .6655 
SCB  12004  R23  4257  R13  -.9100 

SCI  1099.9  SC2  400.0  THA  121 .25 

FLIGHT  time  92.00 

DISTANCE  266.851 

-9.97  A7L  91.75  HCA  122.84  SMA  135.39 
-.89  ATP  89.05  TAL  231.75  TAP  354.50 
80.49  ETS  354.90  ZAE  14 2.20  ETE  93.66 


ORBIT  DETERMINATION  ACCURACY 


RAO  6560.3 
INJ  LONG 
3445 

235.35 
1549 

214.00 

359.35 
195.70 


VEL  12.443  PTH  2.25  VHP  4.205 
INJ  RT  ASC  INJ  A2MTH  INJ  TIME 


231.64 
236.43 
231 .08 
23645 
229.42 
235.23 


113.31 

79.65 

114.45 

70.55 

117.64 

75.45 


2 38  58 

13  31  34 

3 52  23 

14  52  6 

4 40  55 
16  4 55 


ST 

355.0 

SR 

139  4 

SS 

617.0 

CRT 

-.6425 

CRS 

.3861 

CST 

-.9493 

LSA 

7094 

MSA 

155.7 

SSA 

24.7 

ELI 

367.9  El2 

1034 

ALF 

164.66 

s 

c 

r 

DATE 

MAY 

31  1969 

ECC 

4 9661 

INC 

1.7527 

Vl 

30.065 

RCA 

108.77 

APO 

162.01 

V2 

34 .013 

ZAC 

102.33 

ETC 

152.06 

CLP 

-77.01 

OPA 

41  .45 

RAP 

449 

tee 

1 .5505 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1496.7 

- 

13.25 

27.02 

4629.7 

24.81 

227.09 

1246.4 

- 

14.30 

0.09 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  8174  SCR  1020.8  SC3  341.0 
RRT  -.7194  RRF  -.9232  RTF  .7474 
SCB  1307.6  R23  4396  R13  -.9204 

SCI  1210.0  S02  475.7  THA  126.34 


4355.3  25.94  206.57 

1059.6  -17.09  352.36 

4114.0  20.96  107.26 

ORBIT  DETERMINATION  ACCURACY 
ST  415.2  SR  155.2  SS  648.4 
CRT  -.0292  CRS  .6309  CST  -.9545 
L5A  770.5  MSA  150.0  SSA  24 . J 
ELI  435.4  El2  82.7  AlF  162,1] 


1900 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  J 


LAUNCH  CATE  FEB  28  1 969 


FLIGHT  TIME  94.00 


ARRIVAL  OATE  JUN  2 1969 


HELIOCENTRIC  CONIC 
RL  14 8.20  LAL  -.00  LOt  159.23 

RP  1 08 .87  LAP  -1.64  LOP  285.25 

RC  86.508  GL  '9.92  GP  40.15 

planetocentric  CONIC 
C3  33.149  VHL  5.758  DlA  -8.97 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

2 16  24  2057.02 

II  58  31  5264.86 

3 33  22  1808.12 

13  24  14  4988.39 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


4 31  38  1626.24 

14  42  27  4743.64 


VL  28.462 
VP  38.171 
ZAL  156.81 

RAL  4.25 
INJ  LAT 
-15.46 
26.91 
-16.67 
28.23 
-19.89 
31.75 


DISTANCE  273.184 

GAL  -9.86  A7L  92-03  MCA  126.00  SMA  135.29  ECC  .19541  INC  2.0261  VI  30.065 
GAP  -.43  A7P  88.81  TAL  231.38  TAP  357.37  RCA  108.85  APO  161.73  V2  34.807 
ZAP  84.80  ETS  358.09  7AE  140.17  ETE  99.48  ZAC  100.05  ETC  154  .07  CLP  -83.19 


INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6568.3  VEL  12.431  PTH  2.25  VHP  4.299  DPA  41.89  RAP  1.10  ECC  1 ,5456 
INJ  LONG 
31  .75 
237.84 
12-91 
217.25 
357.35 
197.81 

MID-COURSE  EXECUTION  ACCURACY 


232-17 

237.59 

231 .59 
237.34 
229.88 
236.49 


114.02 

80.83 

115.17 


2 50  41 
13  26  16 
4 3 31 


79.72  14  47  22 


118.39 


4 58  45 


76.62  16  1 30 


1457.0 

4664.9 

1208.7 

4388.4 

1026.2 

4143.6 


- 12.08 
25.37 
-13.14 
26.52 
-15.94 
29.59 


24.69 

229.51 

5.90 

208.86 

350.46 

189.27 


ORBIT  DETERMINATION  ACCURACY 


TOE  - 

.4340 

TRA  -.7229 

TC3  -.3705 

BAU 

.4043 

SGT 

948.1 

SCR 

1064.2  SG3 

341  .9 

ST 

484.2  SR 

183.6 

SS 

678 .6 

ROE 

.1240 

RRA 

.4396 

RC3 

.8335 

FAU 

.11126 

RRT 

-.7783 

RRF 

-.9326  RTF 

.8038 

CRT 

-.9302  CRS 

.8010 

CST 

-.9597 

FOE-1 

.8022 

FRA-i.1088 

FC3-2.9056 

BSP 

3893 

SGB 

1425.3 

R23 

.1507  R13 

-.9287 

LSA 

841 .0  MSA 

144  .4 

5SA 

23.4 

BOE 

.4513 

BRA 

.8461 

BC3 

.9122 

FSP 

-3068 

SGI 

1345.3 

SC2 

470.9  THA 

130.77 

ELI 

513.9  EL2 

63.5 

alf 

160.26 

LAUNCH  DATE  FEB  28  196 9 


FLIGHT  TIME  96.00 


ARRIVAL  OATE  JUN  4 1969 


HELIOCENTRIC  CONIC 


DISTANCE  279.484 


RL 

148 

.20 

LAL 

-.00 

La 

159.23 

VL 

28 

.443 

CAL 

-9.75 

A7L 

92, 

.32 

HCA 

129.15 

SMA 

135 

.15 

ECC 

.19428 

INC 

2.3223 

VI 

30. 

.065 

RP 

108 

.89 

LAP 

-1  .80 

LOP 

288.41 

VP 

38, 

.152 

GAP 

.01 

AZP 

88 

.53 

TAL 

230.91 

tap 

.06 

RCA 

108.89 

APO 

161 .40 

V2 

34. 

.802 

RC 

88.877 

GL 

-11 .42 

GP 

41  .72 

7AL 

155.86 

ZAP 

88.88 

ETS 

1 

.41 

7At 

137.94 

ETE 

104 

.78 

ZAC 

97.89 

ETC 

155.29 

CLP 

-88.50 

planetocentric  CONIC 


C3  32.900 

VHL  5 . 736 

OLA  -10.21 

RAl  5.18 

RAO  6568. 

3 VEL  12.421 

PTH  2.24 

VHP 

4,344 

DPA  42.33 

RAP  358.13 

ECC  1.5414 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 30  4 

2014.64 

-14.27 

29.20 

232.88 

114.72 

3 

3 39 

1414.6 

-10.82 

22.23 

90.00 

II  52  17 

5303.42 

27.30 

240.59 

238.95 

82.16 

13 

20  41 

4703.4 

25.93 

232.19 

100.00 

3 46  21 

1768.54 

-15.49 

10.51 

232.28 

115.89 

4 

15  50 

1168.5 

-11  .89 

3.58 

100.00 

13  18  41 

5024.75 

28.64 

219.87 

238.72 

81.05 

14 

42  26 

4424.8 

27.10 

21 1 .41 

110.00 

4 43  6 

1590.83 

-18.73 

355.26 

230.52 

119.13 

5 

9 37 

990.8 

-14.70 

348.46 

110.00 

14  38  26 

4775.23 

32.23 

200.15 

237.95 

77.93 

15 

58  1 

4175.2 

30.23 

191 .5) 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  - 

.5116 

TRA  -.7762 

TC3  -.4855 

BAU 

.4  384 

SGT 

1091.9 

SGR 

1104.3 

SC  3 

339.0 

ST 

563.3 

SR 

225.5 

SS 

714.4 

ROE 

.1815 

RRA 

.4291 

RC3 

.8704 

FAU 

.10867 

RRT 

-.8227  RRT 

-.9408  RTF 

.8449 

CRT 

-.9766 

CRS 

.8953 

CST 

-.9649 

FOE-1 

.8763 

FRA-1 .0442 

FC3-2.8595 

BSP 

4354 

SCO 

1552.9 

R23 

.1573 

R13 

-.9359 

LSA 

926.6 

MSA 

139.2 

SSA 

22.2 

BOE 

.5429 

BRA 

.8869 

BC3 

.9966 

FSP 

-1071 

SCI 

1482.5 

SG2 

462.4 

THA 

134.61 

ELI 

605.1 

El? 

45.2 

ALF 

158.53 

LAUNCH  DATE  FEB  28  196 9 


FLIGHT  TIME  98.00 


ARRIVAL  OATE  JUN  6 1969 


HELIOCENTRIC  CONIC 

RL  14 8.20  LAL  -.00  LOt  159.23  VL  28.420  GAL 
RP  108.90  LAP  -1.96  LOP  291.57  VP  38.131  GAP 
RC  91.256  GL  -13.07  GP  43.26  7Al  154.71  7AP 
PLANETOCENTRIC  CONIC 


DISTANCE  285.753 

-9.63  A7L  92.65  HCA  132.31  SMA  134.96  ECC  .19323  INC  2.6462  VI  30.065 

.43  A7P  88.22  TAL  230.34  TAP  2.65  RCA  308.89  APO  161.04  v2  34.797 

92.67  ETS  4.85  7A£  135.56  ETE  109.52  ZAC  95.87  ETC  156.48  CLP  -93.67 


C3  32.7J4 

VHL 

5.720 

CLA  -11.55 

RAl  6.25 

RAO  6568.3  V£l  12.413  PTH  2.24 

VHP  4 

.420 

DPA  42.80 

RAP 

355.29 

ECC  1 .5384 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ  2 LONG 

90.00 

2 

45  21 

1 968 . 76 

-12.95 

26.48  233.80 

115.41 

3 18 

10 

1368.8 

-9.4? 

19. 58 

90.00 

11 

45  31 

5346.44 

27.66 

243.69  240.53 

83.68 

13  14 

38 

4746.4 

26.49 

235.22 

100.00 

4 

0 51 

1725.18 

-14.19 

7.95  233.17 

116.59 

4 29 

36 

1125.2 

10.51 

1 .10 

100.00 

13 

12  42 

5065.26 

29.03 

222.82  240.34 

82.55 

14  37 

7 

4465.3 

?7.70 

214.27 

110.00 

4 

55  53 

1552.85 

-17.46 

353.05  231.35 

119.87 

5 21 

45 

952.9 

■13.35 

346.35 

1 10.00 

14 

34  10 

4810.35 

32.70 

202.79  239.66 

79.42 

15  54 

20 

4210.3 

30.89 

194 .03 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6014 

TRA 

-.8260 

TC3  -.6019 

BAU  .4717 

SCT  1245.2  SGR 

1125.3  SG3  : 

328.2 

ST  653.9 

SR 

260.7 

SS  732.0 

ROE  .2277 

RRA 

.3990 

RC3  .8948 

FAU  .10424 

RRT  -.8470  RRF 

-.9465  RTF 

.8686 

CRT  -.9918 

CRS 

.9394 

CST  -.9688 

FOE-1 .8901 

FRA 

-.9198 

FC3-2.7587 

0SP  4767 

SGB  1678.3  R23 

.1708  R13  - 

.9395 

LSA  1006.4 

MSA 

3 34  .7 

SSA  21 . 3 

BOE  .6431 

BRA 

.9173 

BC3  1.0784 

FSP  -1037 

SGI  1613.6  SG2 

461.5  THA  138.41 

Eli  703.3 

El2 

30.9 

Alf  158.38 

LAUNCH  CATE  FEB  28  1969 


FLIGHT  TIME  100.00 


ARRIVAL  CATE  JUN  8 1969 


HELIOCENTRIC  CONIC 


OISTANCE  291 .991 


RL  U8.20 

LAL 

-.00 

La  159.23 

VL  28.392 

GAL  -9.50 

A7L  93.00 

HCA  135.46 

SMA  134.75 

ECC  .19224 

INC 

3.0043 

VJ  30.065 

RP  108.92 

LAP 

-2.11 

LOP  294.73 

VP  38.107 

GAP  .83 

ATP  87.86 

TAL  229.69 

TAP  5.15 

RCA  108.85 

APO 

160.65 

V2  34.793 

RC  93.644  GL  -14.89 
planetocentric  CONIC 

GP  44.81 

ZAL  153.37 

ZAP  96.15 

ETS  8.40 

7AE  133.07 

ETE  113.74 

7AC  94.01 

ETC 

157.62 

CLP  -98.68 

C3  32.615 

VHL 

5.711 

DLA  -13.02 

RAL  7.46 

RAO  6568.3 

VEL  12.409 

PTH  2.24 

VHP  4 . 529 

DPA  43.35 

RAP 

352.60 

ECC  1.5368 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

2 36 

1918.45 

-11 .46 

23.54 

234.96 

116.07 

3 34  34 

1310.4 

-7.86 

16.71 

90.00 

11 

37  57 

5395.24 

27.97 

247.23 

242.37 

85.42 

13  7 52 

4795.2 

27.05 

238.60 

100.00 

4 

17  11 

1677.80 

-12.73 

5.19 

234.31 

117.28 

4 45  9 

1077.8 

-8.97 

358.42 

100.00 

13 

6 3 

5 111  .12 

29.39 

226.18 

242.22 

84.28 

14  31  14 

4 51 J . 1 

28.29 

217.55 

1 10.00 

5 

10  13 

1511 .69 

-16.05 

350.70 

232.42 

120.60 

5 35  25 

911  .7 

-11  .87 

344 .08 

110.00 

14 

29  30 

4849.99 

33.15 

205.79 

241.66 

81.14 

15  50  20 

4250.0 

31  .57 

1 96 . 92 

DIFFERENTIAL  CORRECTIONS 

Mio-cawsc  EXECUTION  ACCUfMCV 

ORBIT  DETERMINATION  ACCOPACy 

TDE  -.7039 

TRA 

-.8695 

TC3  -.7164 

BAU  .5054 

SCT  1403.5  SC#  1142.5  SC3  315.4 

ST  755.9 

SR 

305.1 

SS  755.6 

RDE  .2806 

RRA 

.3674 

RC3  .9111 

FAU  .09884 

RRT  -, 

.8662  RRP 

,9519  RTf  , 

.8868 

CRT  -.9974 

CRS 

.9665 

CST  -.9726 

FOE-1 .9070 

FRA 

-.8027 

FC3-2.6236 

BSP  5211 

SGB  1809.8  R23  . 

.1811  R13  - 

.9428 

LSA  1103.6 

MSA 

131  .2 

SSA  19.9 

BOE  .7577 

BRA 

.9440 

6C3  1.1590 

FSP  -998 

SGI  1751.0  SG2  457.6  THA  141.73 

Eli  814.9 

El2 

20.6 

ALF  150.06 

1981 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


LAUNCH  DATE  FEB  28  1969 


FLIGHT  TIME  102.00 


ARRIVAL  CATE  JUN  10  1969 


HELIOCENTRIC  CONIC 
RL  146.20  LAL  '-00  UOL  159.23 

RP  108.9 3 LAP  -2.25  LOP  297.69 

RC  96.038  GL  -16.91  GP  46.41 

planetocentrjc  CONIC 
C3  32.638  VHL  5.7J3  OLA  -14.63 
LNCH  A7MTH  LNCH  TIME  L-J  TIME 
90.00  3 22  20  1662.44 

90.00  11  29  12  5451 .59 

100.00  4 35  49  1625.34 

100.00  12  58  24  5163.92 

110.00  5 26  30  1466.60 

110.00  14  24  12  4695.43 

DIFFERENTIAL  CORRECTION 
TOE  -.8213  TRA  -.9051  TC3  -.6257 

ROE  .3363  RRA  .3298  RC3  .9184 

F0E-J.9128  FRA  -.6606  FC3-2.4572 
BOE  .8674  BRA  .9633  0C3  1 .2350 

LAUNCH  DATE  FEB  28  1969 

HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23 

RP  108.94  LAP  -2.39  LOP  301 .05 

RC  98.436  CL  -19.17  GP  48.10 

planetocentric  CONTC 


VL  28.361 
VP  38.080 
7AL  151.79 

RAL  8.84 
INJ  LAT 
-9.76 
28.21 
-11.07 
29.69 
-14.47 
33.57 

BAU  .5389 
FAU  .09264 
BSP  5680 
FSP  -955 


DISTANCE  298.200 

GAL  -9.37  AZL  93.40  HCA  138.61  SMA  134.51 
GAP  1.21  A7P  87.44  TAL  228.96  TAP  7.57 
7AP  99,26  ETS  12.06  7AE  130.48  ETE  117.45 


RAO  6566.3  VtL  12.4 \0  PTH  2.24  VHP  4.671 
INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 
20.30  236.44  116.71  3 53  23 

251.33  244.52  87.47  13  0 3 

2.18  235.75  117.94  5 2 55 

230.08  244.42  86.31  14  24  28 

346.16  233.77  121.31  5 50  57 

209.27  244.00  83.16  15  45  48 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1564.8  5GR  1154.0  SG3  300.1 
RRT  -.8797  RRF  -.9567  RTF  .9000 
SOB  1944.3  R23  .1911  R13  -.9455 

SGI  1890.5  SC2  454.3  THA  144.68 

FLIGHT  TIME  104,00 


ECC  .19130  INC  3.4046  VI  30.065 
RCA  108.77  APO  160.24  V2  34.789 
7AC  92.30  ETC  158.69  ClP-103.50 

OPA  44.01  RAP  350,03  ECC  1.5371 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
1262.4  -6.10  13.53 

4851.6  27.56  242.72 

1025.3  -7.25  355.48 

4563.9  28.86  221-37 

866.6  -10.22  341.64 

4295.4  32.26  200.28 

ORBIT  DETERMINATION  ACCURACY 

ST  870.9  SR  353.9  SS  779.6 
CRT  -.9978  CRS  .9819  C$T  -.976 0 
LSA  1214.3  MSA  128-9  SSA  18-3 

ELI  939.8  EL2  21.6  ALF  157.92 

ARRIVAL  CATE  JUN  12  1969 


vl  28 . 326 
VP  38.052 
ZAL  149.95 


01 STANCE  304.380 

GAL  -9.23  AZL  93.86  HCA  141.76  SMA  134.24 
GAP  1.58  A7P  86.97  TAL  228.14  TAP  9.90 
ZAP  101.99  ETS  15.84  ZAE  127,81  ETE  120.71 


RAL  10.41  RAO  6568.3  VEL  12.4 18  PTH  2.24  VHP  4.851 


90.00 
90.00 
100.00 
100.00 
110.00 
11 0.00 


3 45  19 


4 57  25 


14  18  1 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9562  TRA  -.9302  TC3  -.9261  BAU  .5708 

ROE  .3934  RRA  .2839  RC3  .9132  FAU  .08554 

FOE-1 .9031  FRA  -.5508  FC3-2.2560  BSP  6128 

BOE  1.0340  BRA  .9726  0C3  1.3006  FSP  -897 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN j AZMTH 

INJ  TIME 

1199.02 

-7.80 

16.67 

238.31 

117.31 

4 15  18 

5517.93 

28.32 

256.18 

247.02 

89.89 

12  50  43 

1566.37 

-9.17 

358.83 

237.57 

118.58 

5 23  31 

5225 .82 

29.87 

234.67 

247.00 

68.72 

14  16  25 

1416.64 

-12.68 

345.39 

235.48 

122.01 

6 8 49 

4940.31 

33.93 

213.36 

246.76 

85.56 

15  40  30 

ECC  .19042  INC  3.8583  VI  30.065 
RCA  108.68  APO  159.80  V2  34.787 
ZAC  90.73  ETC  159-68  CLP-108,12 

OPA  44.82  RAP  347.53  ECC  1.5403 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1199.0 

4917.9 

966.4 

4625.8 

816.6 

4348.3 


-4  .08 
28.00 
-5.29 
29.37 
-8.36 
32.94 


9.97 
247.53 
352.20 
225.90 
338.96 
204 .26 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1726.6  SGR  J 156.5  SG3  281.8 
RRT  -.8883  RRF  -.9609  RTF  .9094 
SOB  2078.1  R23  .2019  R13  -.9473 

SGI  2025.3  SG2  452.1  THA  147.43 


ORBIT  DETERMINATION  ACCURACY 


ST 

1000.0 

SR 

404.5 

SS 

801  .5 

CRT 

-.9963 

CRS 

.9907 

CST 

-.9790 

LSA 

1337.7 

MSA 

128.1 

SSA 

16.4 

ELI 

1078.2 

EL2 

32.4 

ALF 

158.03 

LAUNCH  DATE  FEB  28  1969 


fLlGHT  TIME  106.00 


ARRIVAL  OATE  JUN  14  1969 


HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23 

RP  108.94  LAP  -2.52  LOP  304.22 
RC  100.837  GL  -21.71  GP  49.94 

planetocentric  conic 
C3  33.255  VHL  5.767  OLA  -18.44 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  4 12  37  1725.58 

90.00  11  5 46  5597.89 

100.00  5 22  54  1498.82 

100.00  12  38  10  5299.88 

110.00  671  1360.59 

110.00  14  10  33  5010.88 

DIFFERENTIAL  CORRECTIONS 

TOE- I. 11 39  TRA  -.9433  TC3-1.0137 
ROE  .4551  RRA  .2314  RC3  .8968 
FOE-1.8859  FRA  -.4232  FC3-2.0310 
BOE  1.2033  BRA  .9713  6C3  1.3534 

LAUNCH  OATE  FEB  28  1969 

HELIOCENTRIC  CCNIC 
RL  148.20  LAL  -.00  LOL  159.23 
RP  108.95  LAP  -2.64  LOP  307.38 
RC  103.240  CL  -24.59  GP  51.97 
planetocentric  conic 
C3  34.025  VHL  5.833  OLA  -20.70 
LNCH  AZMTH  LNCH  TIME  L-1  TIME 
90.00  4 46  6 1637.75 

90.00  10  48  48  5697.27 

100.00  5 53  44  1419.44 

100.00  12  23  50  5390.81 

110.00  6 32  53  1296.74 

110.00  14  J 11  5086.28 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2997  TRA  -.9401  TC3-1.0817 
ROE  -5197  RRA  .1690  RC3  .8637 
FOE-1.8567  FRA  -.2942  FC3-1.7788 
BOE  1.3997  BRA  .9552  6C3  1.3842 


01  STANCE  310.533 

VL  28.288  GAL  -9.08  AZL  94.38  HCA  144.90  SMA  133.95 

VP  38.022  GAP  1.93  AZP  86.41  TAL  227.26  TAP  12.16 

ZAL  147.82  ZAP  104.29  ETS  19.75  ZAE  125.05  ETE  123.58 


ECC  .18959  INC  4.3799  Vl  30.065 
RCA  108.55  APO  159.34  V2  34.785 
ZAC  8$.2 7 ETC  160.61  ClP-112.55 


RAl  12.21 
INJ  LAT 
-5.49 
28.19 
-6.95 
29.85 
-10.64 
34.15 

BAU  .6017 
FAU  .07801 
BSP  6601 
FSP  -839 


VL  28.247 
VP  37,990 
ZAL  145.33 

RAL  14.28 
INJ  LAT 
-2.68 
27,64 
-4.30 
29.49 
-8.27 
34.14 

BAU  .6297 
FAU  .06991 
BSP  7038 
FSP  -768 


RAO  6568.3  VEL  12.435  PTH  2.25  VHP  5.074  CPA  45.82  RAP  345.05  ECC  1.5473 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
12.52 
262.02 
355.05 
240.18 
342.33 
218.23 


240.69 

117.82 

4 41 

23 

1125.6 

-1.72 

5 .86 

249.95 

92.82 

12  39 

3 

4997,9 

20.20 

253.36 

239.89 

119.15 

5 47 

52 

898.8 

-3.01 

348.47 

250.02 

91.62 

14  6 

30 

4699.9 

29.76 

231  .37 

237.66 

122.68 

6 29 

41 

760.6 

-6.26 

335.96 

250 .02 

88.43 

15  34 

3 

4410.9 

33.56 

209.04 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

1888.9  SCR 

1154.5  SG3 

262.0 

ST  1146.2 

SR 

459.0 

SS  024.3 

-.0938  RRF 

-.9640  RTF 

.9167 

CRT  -.9941 

CRS 

.9956 

CST  -.9018 

2213.8  R23 

.2121  R13 

-.9*69 

LSA  1470.0 

MSA 

120.6 

SSA  14.4 

2167.3  SG2 

451.3  THA 

149.91 

ELI  1233.9 

EL2 

46.2 

ALF  150.26 

GAL 

GAP 


SGT 

RRT 

SGB 

SGI 


flight  time  108.00 
DISTANCE  316.659 

-8.92  AZL  94.99  HCA  148.05  SMA  133.64 

2.27  AZP  85.76  TAL  226.31  TAP  14.35 

ZAP  106.13  ETS  23.82  ZAE  122.19  ETE  126. 13 

RAO  6568.3  VEL  12.466  PTH  2.25  VHP  5.350 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
7.59  243.79  118.20  5 13  23 

269.24  253.33  96.40  12  23  45 

350.65  242.89  119.61  6 17  24 

246.91  253.54  95.15  13  53  41 

338,90  240.45  123.29  6 54  30 

224.12  253.88  91.92  15  25  57 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2048.6  SCR  1143.4  SG3  240.2 
RRT  -.8959  RRF  -.9680  RTF  .9222 
SOB  2346.1  R23  .2228  R13  -.9501 

SCI  2302.1  SC2  452.1  THA  152-27 


ARRIVAL  CATE  JUN  16  1969 


ECC  . 1 8880  INC  4.9898  VJ  30.065 

RCA  108.4\  APO  158.86  V2  34.704 

ZAC  87.90  ETC  161.50  CLP-J16.8I 

OPA  47.03  RAP  342.40  ECC  1.5600 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1037.0  1.12  .96 

5097.3  28.24  260.63 

019.4  -.32  344.12 

4790.8  29.89  238.13 

696.7  -3.84  332.62 

4406.3  34.02  214.87 

ORBIT  DETERMINATION  ACCURACY 

ST  1311.0  SR  514.1  SS  844.6 

CRT  -.9919  CRS  .9983  CST  -.9843 

LSA  1636.9  MSA  130.6  SSA  12-3 

ELI  1406.9  El2  60.9  AlF  150.70 


1982 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  ■ 


launch  cate  FEB  28  1969  FLIGHT  TIME  11  0.00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  322.758 

RL  140.20  LAL  -.00  LOL  159-23  Vl  28.204  GAL  '8.76  A7L  95.72  HCA  151.19  SMA  133.31  ECC  .18805  INC  5.7175  VI  30.065 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.958  CAP  2.59  A7P  84.99  TAt  225.29  TAP  16.48  RCA  108.24  APO  1 58 . 38  V2  34.703 

RC  105.643  GL  -27.86  GP  54.26  7Al  U2.44  7AP  107.48  ETS  28.09  7AE  119.19  ETE  128.46  7AC  86.55  ETC  162.40  ClP-120-95 

plane tocentric  CONIC 

C3  35.305  VHL  5.942  CLA  -23.27  RAl  16.69  RAC  6568.4  VEl  12.517  PTH  2.27  VHP  5.695  CPA  48.48  RAP  339.68  ECC  1.583  0 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  JNJ  2 LCWG 

90.00  5 29  35  1526.52  .91  1.38  247.94  118.30  5 54  42  926.5  4.69  354.74 

90.00  30  24  52  5827.15  26.31  278.51  257.14  100.86  12  1 59  5227.2  27.55  270.06 

100.00  6 32  33  1322-21  '1  .01  345.30  246.87  119.88  6 54  35  722.2  2.97  338.78 

100.00  12  4 15  5506.70  28.48  255.37  257.58  99-49  13  36  2 4906.7  29.50  246.72 

110.00  7 4 20  1222.54  -5.48  334.97  244 .09  123.79  724  43  622-5  -1.00  328.75 

110.00  1348  57  5179.13  33.69  231.33  258.41  96.16  15  15  16  4579.1  34.18  222.12 

DIFFERENTIAL  CORRECTIONS  MIC-COURSC  EXECUTION  ACCURACY  CR0IT  DETERMINATION  ACCURACY 

TCE-1.5251  TRA  -.9181  TC3-I.1252  BAU  .6556  SGT  2200.9  SCR  112 7.5  SG3  217.7  ST  1499. 3 SR  570.7  $$  865.6 

ROE  .5902  RRA  .0978  RC3  .8145  FAU  .06167  RRT  -.8954  RRF  -.9707  RTF  .9273  CRT  -.9899  CRS  .9995  CST  -.9867 

FCE-1.8225  FRA  -.1727  FC3-1.5122  BSP  7508  SG0  2480.0  R23  .2310  R1 3 -.9516  L5A  1017.9  MSA  J33.6  SSA  10.3 

6CE  1.6353  0RA  .9233  0C3  1 . 3890  FSP  -699  SCI  2430.0  SG2  454.0  THA  154.49  ELI  1602.5  El2  75.6  AlF  159.31 

LAUNCH  CATE  FE0  20  1 969  FLIGHT  TIME  112.00  ARRIVAL  CATE  JUN  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  320.030 

RL  148.20  LAL  -.00  LOL  159.23  VL  28.1 59  CAL  -0.58  A7L  96.61  HCA  154.32  SMA  132.97  ECC  .10735  INC  6.6062  VI  30  . 06  5 

RP  108.95  LAP  -2.06  LOP  313.70  VP  37.924  CAP  2.89  A 7P  84 .04  TAL  224.21  TAP  10.53  RCA  108.05  APO  3 57.88  V2  34.783 

RC  106.045  GL  -31.60  CP  56.07  7AL  139.07  7AP  108.31  ETS  32.63  7AE  115.99  ETE  130.67  7AC  85.17  ETC  163.40  ClP-125.08 

plane tocentric  conic 

C3  37.369  VHL  6.113  OLA  -26.17  RAL  19.53  RAD  6568.5  VEL  12.599  PTH  2.29  VHP  6.132  CPA  50.15  RAP  336.49  ECC  1.6150 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 31  51 

1364.25 

6.11 

352.29 

253.86 

117.70 

6 

54  35 

764.3 

9.77 

345.53 

90.00 

9 44  55 

730.09 

23.20 

313.72 

261 .04 

106.71 

9 

57  6 

13 0.1 

25.27 

305.66 

100.00 

7 25  5 

1392.31 

3.39 

338.17 

252.37 

119.72 

7 

44  50 

592.3 

7.32 

331 .59 

100.00 

11  34  22 

5665.30 

26.10 

266.59 

261 .97 

104.96 

13 

0 47 

5065.3 

27.90 

258 .25 

110.00 

7 43  52 

1133.37 

-2.09 

330.30 

248.96 

124.13 

0 

2 46 

533.4 

2.41 

324 .09 

110.00 

13  32  4 

5297.01 

32.47 

240.31 

263.65 

101 .34 

15 

0 21 

4697.0 

33.69 

231 .29 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.0035  TRA  -.8690  TC3-1.1333  0AU  .6768  SGT  2366.6  SCR  1099.5  SG3  194.1  5T  1712.7  SR  621 .6  SS  883.6 

ROE  .6626  RRA  .0126  RC3  .7421  FAU  .05313  RRT  -.0911  RRF  -.9722  RTF  .9320  CRT  -.9881  CRS  .9999  CST  -.9889 

FDE-1.7706  FRA  -.0553  FC3-1 .2310  BSP  7932  SG0  2609.6  R23  .2396  R1 3 -.9532  ISA  2020.3  MSA  137.6  SSA  8.4 

8CE  1.9214  BRA  .8691  0C3  1.3547  FSP  -621  SCI  2568.8  SG2  459.7  THA  156.72  ELI  1819.8  El2  90.0  AlF  160.22 


LAUNCH  DATE  FE6  28  1969  FLIGHT  TIME  114.00  ARRIVAL  CATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  334.875 

RL  140.20  LAL  -.00  LOL  159.23  VL  28.111  GAL  -8.40  A7L  97,72  HCA  157.45  SMA  132.61  ECC  .38669  INC  7.7232  Vl  30.065 

RP  108.94  LAP  -2.95  LOP  336.87  VP  37.090  GAP  3.19  A7P  82.86  TAL  223.08  TAP  20.52  RCA  107.85  APO  1 57.37  V2  34.704 

RC  110.446  GL  -35.86  GP  59.88  7Al  135.15  7AP  108.55  ETS  37.57  7A£  112.53  ETE  132*97  7AC  83.68  ETC  164.66  ClP'129.34 

PLANE TOCENTRIC  CONIC 

C3  40.693  VHL  6.379  OLA  -29.44  RAL  22.92  RAO  6560.6  VEL  12.730  PTH  2.31  VHP  6.700  CPA  52,03  RAP  332.64  ECC  1.6697 


LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .60 

7 12 

52 

1291 .85 

15.56 

351 .80 

263.34 

115.31 

7 34  23 

691  .8 

18  .84 

344.58 

90.40 

9 31 

1 

845.55 

15.57 

319.03 

263.35 

115.30 

9 45  7 

245.5 

18.85 

31 1 .81 

100,00 

8 59 

32 

946.40 

11  .49 

324.41 

261 .25 

117.79 

9 15  19 

346.4 

15.12 

317.50 

100.00 

10  27 

2 

666.23 

19.73 

307.69 

265.30 

112.93 

10  38  8 

66.2 

22.66 

300 . 1 3 

11 0.00 

8 36 

41 

1018.40 

2.31 

324.30 

255.72 

124.11 

8 53  39 

410.4 

6.77 

318.06 

110.00 

13  6 

23 

5455.03 

29.76 

251.82 

269.38 

107.65 

14  37  18 

4055.0 

31  .88 

243.25 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2.1609  TRA  -.7050  TC3-1 .0982  BAU  .6929  SGT  2526.9  SGR  1058.6  SG3  170.4  ST  1956.4  SR  660.3  S5  900.1 

RCE  .7340  RRA  -.0875  RC3  .6453  FAU  .04465  RRT  -.0823  RRF  -.9713  RTF  .9377  CRT  -.9862  CRS  .9994  CST  -.9909 

FDE-1.7305  FRA  .0513  FC3  -.9500  BSP  8391  SG0  2739.7  R23  .2434  R13  -.9558  LSA  2248.0  MSA  141.9  SSA  6.7 

BCE  2.2821  BRA  .7098  0C3  1.2737  FSP  -546  SGI  2699.7  SG2  466.4  THA  159.06  ELI  2062 . 3 El2  103.6  AlF  361.54 

LAUNCH  OATE  FEB  28  1 969  FLIGHT  TIME  116.00  ARRIVAL  CATE  JUN  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  340.890 

RL  148.20  LAL  -.00  LOL  159.23  VL  28.062  GAL  -0.21  A7L  99-18  HCA  160.57  SMA  132.25  ECC  .18606  INC  9.1781  VI  30.065 

RP  100.94  LAP  -3.04  LOP  320.03  VP  37.855  GAP  3.47  A7P  01.34  TAL  221.80  TAP  22. 45  RCA  107.64  APO  156.86  V2  34.786 

RC  112.044  GL  -40.70  GP  63.36  7Al  130.60  ZAP  100.17  ETS  43.14  7A£  100.71  ETE  135.68  7 AC  83.98  ETC  166.47  ClP-134.06 

PLANE TOCENTRIC  CONIC 

C3  46.162  VHL  6.794  OLA  -33.05  RAL  27.06  RAO  6568.7  VEL  12.943  PTH  2.36  VHP  7.465  DPA  54  .04  RAP  327.77  ECC  1.7597 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LOIG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
72.20  6 22  22  1535.01  16.27  10.48  270.39  119.17  6 47  57  935.0  20.03  3.47 

107.80  10  54  31  665.89  16.29  305.90  270.40  119.16  11  5 37  65.9  20.05  298.00 

72.20  6 22  22  1535.01  16.27  10.40  270.39  119.17  6 47  57  935.0  20.03  3.47 

107.80  10  54  31  665.89  16.29  305.90  270.40  119.16  II  5 37  65.9  20.05  298.88 

11 0.00  10  1 34  828.71  9.4  7 314.28  266.19  123.00  1 0 1 5 2 3 228.7  1 3.75  307.00 

1 10.00  12  14  30  5708.23  23.34  268.67  274.28  115.72  134938  5108.2  26.60  261 .03 

DIFFERENTIAL  CORRECTIONS  MI0-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2.6340  TRA  -.6460  TC3-1 .0080  BAU  .6 999  SGT  2690.1  SGR  990.9  SG3  146.5  ST  2230.9  SR  666.0  SS  912.7 

ROE  .7058  RRA  -.2080  RC3  .5190  FAU  .03624  RRT  -.8643  RRF  -.9646  RTF  .9449  CRT  -.9834  CRS  .9980  CST  -.9929 

FDE-1.6769  FRA  .1403  FC3  -.6797  BSP  8834  5G6  2866.8  R23  .2417  RJ  3 -.9597  LSA  2496.4  MSA  146.0  SSA  5.2 

BDE  2.7495  BRA  .6794  BC3  1.1341  FSP  -469  SGI  282 7.3  SG2  474.3  THA  161  .81  ELI  2325.3  El2  116.0  AlF  163.60 


1983 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  CATE  FEB  28  1969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUN  26  1969 

HELIOCENTRIC  CONIC  OISTANCE  346,870 

Rl  148.20  LAL  -,00  La  159.23  VL  28.012  GAL  -8,00  AZL  101.16  HCA  163.67  SMA  131.88  ECC  .18546  INCH. 1632  VI  30.065 

RP  108.93  LAP  -3.12  LOP  523.20  VP  37.020  GAP  3.74  AZP  79.28  TAl  220.63  TAP  24.30  RCA  107.42  APO  156.34  V2  34.789 

RC  115.239  GL  -46.09  GP  67.37  ZAL  125.37  7AP  107.11  ETS  49.87  7A£  104.40  ETC  139.42  7AC  79.91  ETC  169.45  ClP-139.88 

PLANE TOCENTRIC  CCNIC 


C3  55.575 

VHL 

7 

.455 

DLA  -36,91 

RAl  32.19 

RAD  6569.0 

VEL  13.302 

PTH  2.43 

VHP 

8.544 

OPA  56.02 

RAP  321  .37 

ECC  I .9146 

LNCH  A7MTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.27 

6 

2 

42 

1702.39 

16.25 

23.66 

279.33 

123.60 

6 

31 

4 

1102.4 

20.55 

16.97 

114.73 

11 

55 

5 

5878.91 

16.26 

277.88 

279.34 

123.60 

13 

33 

4 

5278.9 

20.56 

271 .19 

65.27 

6 

2 

42 

1702.39 

16.25 

23.66 

279.33 

123.60 

6 

31 

4 

1102. 4 

20.55 

16.97 

114.73 

11 

55 

5 

5878.91 

16.26 

277.88 

279.34 

123.60 

13 

33 

4 

5278.9 

20.56 

271  .19 

65.27 

6 

2 

42 

1702.39 

16.25 

23.66 

279.33 

123.60 

6 

31 

4 

1102.4 

20,55 

16.97 

114.73 

11 

55 

5 

5878.91 

16.26 

277.88 

279.34 

123.60 

13 

33 

4 

5278.9 

20.56 

27l  .19 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-3.2893  TRA  -.4106  TC3  -.8538  8AU  .6900  SGT  2050.9  SGR  869.7  $G3  123.0  ST  2531 .2  SR  595.7  SS  920.8 

ROE  .7634  RRA  -.3528  RC3  .3656  FAU  .02790  RRT  -.0208  RRF  -.9391  RTF  ,9546  CRT  -.9760  CR$  .9931  CST  -.9947 

FOE-1.6 204  FRA  .2374  FC3  -.4358  BSP  9240  SG0  2988.3  R2 3 .2321  R13  -.9652  LSA  2754.6  MSA  149.2  SSA  4.0 

60E  3.3767  BRA  .5474  BC3  .9287  FSP  -391  SGI  2949.2  SG2  481  .6  THA  165.59  ELI  2597.3  2l2  126.5  AlF  367.03 

LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  28  1969 


HELIOCENTRIC  CCNIC  DISTANCE  352.804 


RL  148.20 

LAL 

-.00 

La 

159.23 

VL  27.960 

GAL 

-7.78 

AZL  104.04 

HCA  166.75 

SNA 

131 .50 

ECC  .18486 

I NCI  4 .0449 

VI 

30  . 06  5 

RP  108.92 

LAP 

-3.19 

LOP 

326.36 

VP  37.785 

GAP 

3.98 

ATP  76.31 

TAL  219.32 

TAP 

26,07 

RCA  107.19 

APO 

155.81 

V2 

34.792 

RC  117.630 

GL 

-51  .88 

GP 

71  .93 

7AL  119.46 

7AP  105.34 

ETS  59.10 

7AE  99.37 

ETE 

145.65 

7AC  77.24 

ETC 

175.05 

CLP 

-140.57 

planetocentric  CONIC 

C3  73.024 

VHL 

8.545 

OLA 

-40.73 

RAL  38.61 

RAD  6569.4 

VEL  13.942 

PTH  2.54 

VHP 

10.160 

OPA  57.60 

RAP 

312.00 

ECC 

2.2018 

LNCH  A7MTH 

LNCH  TIME 

L'l 

time 

INJ  LAT 

TNJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.41 

6 

0 1 

1849.44 

14,96 

34 

.91 

290.52 

128.33 

6 

30  51 

1249.4 

19.01 

28.66 

120.59 

12 

49  2 

5863.31 

14.97 

275 

.62 

290.53 

128.33 

14 

26  45 

5263.3 

19.83 

269.37 

59.41 

6 

0 1 

1849.44 

14.96 

34 

.91 

290.52 

128.33 

6 

30  51 

1249.4 

19.81 

28.66 

120.59 

12 

49  2 

5863.31 

14.97 

275 

.62 

290.53 

128.33 

14 

26  45 

5263.3 

19.83 

269.37 

59.41 

6 

0 1 

1049.44 

14.96 

34 

.91 

290.52 

128.33 

6 

30  51 

1249.4 

19.83 

28  .66 

120.59 

12 

49  2 

5063.31 

14.97 

275 

.62 

290.53 

128.33 

14 

26  45 

5263.3 

19.03 

269.37 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.2285 

TRA 

-.0257 

TC3 

-.6353  BAU  .6489 

SGT  3036,0  SGR  647.1  SG3 

100.7 

ST  2835.3 

SR 

356.8 

SS 

929.4 

ROE  .4933 

RRA 

-.5028 

RC3 

.1953 

FAU  .02008 

RRT 

,6567  RRF  - 

.8099  RTF 

.9681 

CRT  -.9264 

CRS 

.9543 

CST 

-.9966 

FOE-1.5738 

FRA 

.3207  FC3 

-.2381 

BSP  9645 

SGB  3104.2  R23 

.2090  R13  - 

.9731 

LSA  3001 .3 

MSA 

149.9 

SSA 

3.0 

BOE  4.2572 

BRA 

.5034 

BC3 

.6646 

FSP  -319 

SGI  3066.4  SG2  403.2  THA  171.83 

ELI  2854.6 

El2 

133.5 

AlF 

173.34 

LAUNCH  OATE  FEB  28  1969 

flight  time  122.00 

arrival 

DATE 

JUN 

30  1969 

HELIOCENTRIC  CONIC 

OISTANCE  358.670 

RL  148.20 

LAL 

-.00 

La 

159.23 

VL  27,908 

GAL 

-7.55 

AZL  108.61 

HCA  169.77 

SMA 

131 .12 

ECC  .18420 

INC10 .61 10 

VI 

30.065 

RP  108,91 

LAP 

-3.25 

LOP 

329.53 

VP  37.749 

GAP 

4.21 

AZP  71.66 

TAl  217.93 

TAP 

27.70 

RCA  106.97 

APO 

155.27 

v2 

34 .796 

RC  120.015 

GL 

-57.59 

GP 

76.7  2 

7AL  112.97 

7AP  102.8 5 

ETS  74.71 

ZAE  93.24 

ETE 

150.38 

7AC  73.55 

ETC 

187.32 

CLP 

'165.59 

’LANE TOCENTRIC  < 

CONIC 

C3  109.394 

VHL 

10.459 

OLA 

-43.86 

RAl  46.62 

RAO  6570.1 

VEL  15.190 

PTH  2.73 

VHP 

12.798 

DPA  58,03 

RAP 

301  .46 

ECC 

2.0004 

LNCH  AZMTH 

LNCH  TIME 

L-1 

[ TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

. INJ 

2 LAT 

INJ 

2 LONG 

54.99 

6 

13  27 

1989.37 

11,83 

44.45 

304.02 

132.55 

6 

46  36 

J 389.4 

17.17 

38. 7J 

125.01 

13 

39  31 

614.2.5 

11  .85 

298 

.39 

304.03 

132.55 

13 

49  45 

14.3 

17.10 

292.65 

54.99 

6 

13  27 

1989.37 

11.83 

44 

.45 

304.02 

132.55 

6 

46  36 

1389.4 

17.17 

38.71 

125.01 

13 

39  31 

614.25 

11  .85 

298 

.39 

304.03 

132.55 

13 

49  45 

14.3 

17.10 

292.65 

54.99 

6 

13  27 

1989.37 

11.83 

44 

.45 

304.02 

132.55 

6 

46  36 

1389.4 

17.17 

30.71 

125.01 

13 

39  31 

614.25 

11.85 

298 . 39 

304.03 

132.55 

13 

49  45 

14.3 

17.10 

292.65 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE-5.5O0O 

TRA 

.7082 

TC3  -.3627  BAU 

.5338 

SGT 

3157.4  SGR 

554.7  S03 

80.7 

ST 

3021 .7 

SR 

399.1 

SS 

951  , 1 

ROE  - .6950 

RRA 

-.5182 

RC3  .0409 

FAU 

.01230 

RRT 

,4987  RRF 

.3545  RTF 

.9847 

CRT 

.9379 

CRS 

-.9165 

CST 

-.9904 

FOE- 1 .5604 

FRA 

.4170 

FC3  -.0973 

BSP 

9935 

SGB 

3205.8  R23 

-.1709  Rl 3 

.9825 

LSA 

3189.4 

MSA 

1 40 . 7 

SSA 

2.2 

BOE  5.5510 

BRA 

.8776 

8C3  .3650 

FSP 

-253 

SGI 

3169.8  SG2 

478.9  THA 

5.12 

Eli 

3044.0 

EL2 

137.4 

ALF 

7 .08 

LAUNCH  DATE  FEB  28  1969 

FLIGHT  TIME 

124.00 

ARRIVAL 

. DATE 

JUL 

2 1969 

HELIOCENTRIC  CCNIC 

DISTANCE  364.400 

RL  148.20 

LAL 

-.00  La  159.23 

VL 

27.054 

GAL  -7.20  A 21  1J6.85  HCA  172.68 

SMA  130.73 

ECC 

.18335 

INC26.8549 

VI 

30.065 

RP  108.89 

LAP 

-3.30 

LOP  332.70 

VP 

37.714 

GAP  4.40  AZP  63.33  TAL  216.43 

TAP  29 

Ml 

RCA 

106.76 

APO 

154.70 

V2 

34.000 

RC  122.394 

GL 

-61 .70 

GP  79.21 

7AL 

106.17 

ZAP  99.71  ETS  106.9 4 7AE  85.07 

ETE  187.95 

ZAC 

67.04 

ETC 

216.00 

CLP 

154 .24 

PLANETOCENTRIC  CCNIC 

C3  200.638 

VHL 

14.165 

DLA  -44.00  RAL 

56.03 

RAD  657] . 

,1  VEL  17,943  PTH  3.00 

VHP  17. 

659 

DPA 

55.70 

RAP 

287.40 

ECC 

4 . 3020 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.61 

6 

45  30 

2113.34 

6.05 

50.94 

319,09 

134.46 

7 20 

52 

1513.3 

12.41 

45.52 

126.39 

14 

22  24 

710.05 

6.86 

302.31 

319.10 

134.46 

14  34 

14 

110.0 

12.42 

296.09 

53.61 

6 

45  -30 

2113.34 

6.05 

50.94 

319.09 

134.46 

7 20 

52 

1513.3 

12.41 

45.52 

126.39 

14 

22  24 

710.05 

6.86 

302.31 

319.10 

134.46 

14  34 

14 

110.0 

32.42 

296.09 

53.61 

6 

45  38 

2113.34 

6.05 

50.94 

3 19.09 

134.46 

7 20 

52 

1513.3 

12.41 

45.52 

126.39 

14 

22  24 

710,05 

6.86 

302.31 

319.10 

134.46 

14  34 

14 

110.0 

12.42 

296.89 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-5. 6601 

TRA 

1.9153 

TC3  -.0094 

BAU 

.2399 

SGT  2549.0  SGR 

2060.2  SG3 

64.4 

ST 

2312.9 

Sff 

2044  .0 

SS 

1020.5 

ROE-5. 0513 

RRA 

.4619 

RC3  .0010 

FAU 

.00336 

RRT 

.9453  RRF 

.9441  RTF 

.9989 

CRT 

.9946 

CRS 

-.9941 

CST- 

•1 .0000 

FOE-1 .6404 

FRA 

.5701 

FC3  -.0145 

BSP 

10144 

SGB 

3278.0  R23 

- .1299  Rl  3 

.9904 

LSA 

3249.7 

MSA 

166.2 

SSA 

1 .6 

8DE  7.5863 

BRA 

1 .9702 

BC3  .0894 

FSP 

-202 

SGI 

3234.9  SG2 

529.8  tha 

38.60 

ELI 

3083.1 

El2 

150.7 

ALF 

41  .46 

1984 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATC  FEB  20  1969  FLIGHT  TIME  126.00  ARRIVAL  CATE  JUL  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  369.771 

RL  140.20  LAt  -.00  LOL  159.23  Vl  27. BOO  CAL  -6.93  A7L  134. B1  MCA  175.26  SMA  130.34  ECC  .10181  INC44.B106  VI  30.065 

RP  100.08  LAP  -3.34  LOP  335.87  VP  37.679  GAP  4.40  A7P  45.29  TAL  214.65  TAP  29.91  RCA  106.65  APO  1 54.04  V2  34.805 

RC  124.766  GL  -60.19  GP  7l.5l  7AL  99.69  7AP  96.20  ETS  130.88  7AE  72.14  ETE  229.24  7AC  57.29  ETC  259.37  ClP  109.91 

PLANE TOCENTRIC  CONIC 

C3  502.403  VHL  22.414  OLA  -40.23  RAL  64.96  RAO  6572.4  VEL  24.974  PTH  3.34  VHP  28.170  OPA  47.20  RAP  272.64  ECC  9.2683 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.14 

7 40  23 

2146.08 

I .60 

49.03 

333.05 

130.20 

8 24  9 

1546.1 

6.75 

43.30 

119.86 

14  30  52 

890.23 

1.62 

313.39 

333.06 

130.20 

14  45  42 

290.2 

6.76 

307.66 

60.14 

7 40  23 

2146.08 

1 .60 

49.03 

333.05 

130.20 

8 24  9 

1546.1 

6.75 

43.30 

119.06 

14  30  52 

890.23 

1.62 

313.39 

333.06 

130.20 

14  45  42 

290.2 

6.76 

307.66 

60.14 

7 40  23 

2146.08 

1 .60 

49.03 

333.05 

130.20 

8 24  9 

1546. J 

6.75 

43.30 

119.06 

14  30  52 

090.23 

1.62 

313.39 

333.06 

130.20 

14  45  42 

290.2 

6.76 

307.66 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.0468 

TRA 

2.0542 

TC3 

-.0139 

BAU 

.9500 

SGT 

690.7 

SGR 

3163.2 

SG3 

53.4 

ST 

206.7 

SR 

2007.6 

SS 

1261  .5 

RO-1O.8630 

RRA 

4.1123 

RC3 

.1407 

FAU- 

.01432 

RRT 

#4306 

RRT 

.9930 

RTF 

.5343 

CRT 

.2040 

CRS 

-.9989 

CST 

-.2489 

FOE-1 .9097 

FRA 

.9937 

FC3 

.024  7 

BSP 

9893 

SGB 

3237.7 

R23 

-.0993 

R13 

.9950 

LSA 

3077.9 

MSA 

208.8 

SSA 

.3 

B0E10.8639 

BRA 

4.5968 

BC3 

.1414 

FSP 

-167 

SGI 

3177.7 

SG2 

620.6 

THA 

84.42 

ELI 

2808 .0 

El2 

202.3 

ALF 

09.14 

LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  128.00  ARRIVAL  OATE  JUL  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  373.869 

RL  148.20  LAL  -.00  LOL  159.23  Vl  27.745  GAL  -6.32  A7L  176.70  MCA  176.63  SNA  129.95  ECC  .17772  INC86.6991  Vl  30.065 

RP  100.86  LAP  -3.37  LOP  339.04  VP  37.644  GAP  4.20  A7P  3.31  TAL  211.94  TAP  28.57  RCA  106.86  APO  153.05  V2  34.8JI 

RC  127.120  GL  -43.02  GP  40.60  7AL  55,01  7AP  93.29  ETS  171,12  7AE  40.52  ETE  244.47  7AC  35.63  ETC  284.00  ClP  94.98 

PLANE TOCENTRIC  CONIC 

C3J 580.750  VHL  39,759  OLA  -22.41  RAL  60.72  RAO  6573.2  VEL  41.256  PTH  3.57  VHP  49.906  DPA  25.56  RAP  261.16  ECC27.0151 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 44  46 

2114.40 

-17.02 

35.24 

333.26 

112.98 

9 20  0 

1514.5 

-13.76 

28  .08 

90.00 

14  4 29 

1041  .46 

15.77 

333.51 

347.19 

113.03 

14  21  50 

441  .5 

10.86 

326 . 1 9 

100.00 

9 49  46 

1904.70 

-19.36 

10.70 

332.22 

113.23 

10  21  31 

1304.7 

-16.05 

31  .55 

100.00 

15  42  10 

726.40 

10.08 

311  .41 

348.27 

114.21 

15  54  17 

126.5 

21  .20 

304.01 

110.00 

10  24  10 

J 796.41 

-25.03 

7.09 

329.53 

114.00 

10  54  15 

1196.4 

-21.56 

.45 

1 10.00 

17  24  7 

5695.57 

23.71 

267.00 

351.05 

115.38 

18  59  3 

5095.6 

26.92 

260.19 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  5.0552  TRA  .4000  TC3  -.0755  BAU  4,1305  SGT  947.2  5GR  2556.7  SG3  40.7  ST  729.1  SR  1663.6  SS  1 555.6 

RD-11.1007  RRA  8.0090  RC3  .1003  FAU-. 07020  RRT  -.7970  RRF  .9991  RTF  -.7712  CRT  -.9608  CRS  -.9997  CST  .9543 

FDE-2.4062  FRA  2.0741  FC3  .0304  0SP  0241  SG6  2726. 5 R23  -.1061  R13  .9943  LSA  2382.9  MSA  201.9  SSA  .6 

B0EI2.2704  BRA  8.8228  BC3  .1955  FSP  -155  SGl  2671.1  5G2  546.5  THA  107.21  ELI  1806.8  El2  106.2  AlF  113.09 


LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  130.00  ARRIVAL  DATE  JUL  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  304,603 


RL  140.20 

LAL  -.00 

LOL  159.23 

VL 

27.690 

GAL 

-7.00 

A7L  41.29 

HCA 

184. 5* 

SMA 

129.57 

ECC  .18855 

INC40.71 1 ] 

vi 

30.065 

RP  108.84 

LAP  -3.39 

LOP  342.21 

VP 

37.609 

GAP 

5.80 

A7P  138.62 

TAL 

213.72 

TAP 

30.23 

RCA  105.14 

APO 

154.00 

V2 

34 .010 

RC  129.481 

GL  50.75 

GP  - 

69.05 

7AL 

99.12 

ZAP 

97,53 

ETS  190.77 

7AE 

74.40 

ETC 

114.69 

7AC  83.40 

ETC 

80.70 

CLP 

111.50 

PLANE TOCENTRIC  CONIC 

C3  583.292 

VHL  24.151 

OLA 

71.04 

RAL 

5.66 

RAO  6572.5 

VEL  26.544 

PTH 

3.30 

VHP 

29.949 

OPA  -86.24 

RAP 

117.91 

ECC J 0 . 5995 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ 

! A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

21  .66 

13  54  42 

5053,40 

-1.62 

24  7 

.12 

275,11 

18.97 

15 

10  55 

4453.4 

-9.18 

244 .91 

158.34 

0 31  28 

3293 

.87 

-1.62 

95 

.01 

275.10 

18.97 

1 

26  22 

2693.9 

-9.18 

93.60 

21  .66 

13  54  42 

5053 

.40 

-1.62 

247 

.12 

275.11 

18.97 

15 

10  55 

4453.4 

'9.18 

244 .91 

158.34 

0 31  20 

3293.07 

-1.62 

95 

.01 

275.10 

18.97 

1 

26  22 

2693.9 

-9.18 

93.60 

21  .66 

13  54  42 

5053 

.40 

-1.62 

247 

.12 

275.11 

18.97 

15 

10  55 

4453,4 

-9.18 

244.91 

158.34 

0 31  28 

3293.07 

-f.62 

95 

.01 

275.10 

10.97 

1 

26  22 

2693.9 

-9.18 

93.60 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE  .4590 

TRA  .9923 

TC3  - 

.0516 

BAU 

1.3644 

SGT  773.8  SGR  3331 .9  SG3 

53.0 

ST  243.2 

SR 

2575.5 

SS 

1305.6 

R0-10.5425 

RRA  2.0052 

RC3  - 

.1672 

FAU- 

-.01728 

RRT  , 

.5479  RRF  - 

.9976 

> RTF  - 

.4940 

CRT  -.2213 

CRS 

.9997 

CST 

-.2457 

FOE  2.0775 

FRA  -.4932 

FC3 

.0257 

BSP 

10231 

SGB  3420.6  R23  - 

.0800  R13  - 

.9957 

LSA  2807.9 

MSA 

230.7 

SSA 

1 .4 

80E10 .5525 

BRA  2.9755 

BC3 

.1750 

FSP 

-170 

SCI  3359.8  SG2  642.0  THA  02.47 

ELI  2576.1 

El2 

237.1 

ALF 

91  .21 

LAUNCH  OATE  FEB  20  1969 

FLIGHT  TIME  132.00 

ARRIVAL 

DATE 

JUL 

ID  1969 

HELIOCENTRIC  CONIC 

DISTANCE  309.940 

RL  140.20 

LAL  -.00 

La  159.23 

VL 

27.634 

GAL 

-6.69 

A7L  61 .04 

HCA 

187.02 

SMA 

129.16 

ECC  .16701 

INC28.9623 

Vl 

30  . 06  5 

RP  100.82 

LAP  -3.39 

LOP  345.39 

VP 

37.575 

GAP 

5.85 

A7P  110.70 

TAL 

211.05 

TAP 

30.07 

RCA  105.02  APO 

153.33 

V2 

34.025 

RC  131.823 

GL  62.03 

GP  - 

76.06 

7AL 

103.99 

7AP  102.37 

ETS  233.61 

7AE 

00.39 

ETE 

156.52 

ZAC  95.56 

ETC 

132.30 

CLP 

152.72 

PLANE TOCENTRIC  CONIC 

C3  226.441 

VHL  15.040 

OLA  i 

67.70 

ral 

346.99 

RAO  6571.3 

VEL  18.640 

PTH 

3.05 

VHP 

10.507 

OPA  -73.53 

RAP 

64.25 

ECC 

4.7266 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ 

l A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

25.44 

12  40  23 

4942 

.90 

-7.88 

242.85 

253.76 

22.45 

14 

10  46 

4342.9 

- 

15.26 

240 . 1 1 

154.56 

23  4 51 

3204 

.50 

-7.67 

95 

.55 

253.73 

22.45 

23 

50  16 

2604.6 

- 

15.25 

92.81 

25.44 

12  40  23 

4942 

.90 

-7.88 

242.85 

253.76 

22.45 

14 

10  46 

4342.9 

- 

15.26 

240 . 11 

154.56 

23  4 51 

3204 

.50 

-7.07 

95 

.55 

253.73 

22.45 

23 

50  16 

2604.6 

- 

15.25 

92.01 

25.44 

12  40  23 

4942.90 

-7 .68 

242.85 

253.76 

22.45 

14 

10  46 

4342.9 

- 

15.26 

240 . 1 1 

154.56 

23  4 51 

3204 

.58 

-7.67 

95 

.55 

253.73 

22.45 

23 

50  16 

2604.6 

- 

15.25 

92.81 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.5737  TffA-1  , 5963  TC3  -.0387  BAU  .1246  SGT  2100.9  SGR  3O2A.0  SG3  65.9  ST  1443.6  SR  1363.0  SS  746.8 

ROE-2.0OO3  RRA  2.8116  RC3  -.0141  FAU  .00558  RRT  -.9397  RRF  -.9673  RTF  .9941  CRT  -.9454  CRS  .9671  CST  -.9972 

FOE  1.1223  FRA  -.6242  FC3  -.0213  BSP  11526  SGB  3607.4  R23  -.1391  R13  -.9891  LSA  2095.0  MSA  332.4  SSA  1.7 

0OE  4.5401  BRA  3.2331  BC3  .0412  FSP  -214  SCI  3638.3  SG2  599.7  THA  124.29  ELI  1958.2  El2  327.5  AlF  136.74 


1985 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  F£0  28  1969  FLIGHT  TIME  1 34.00  ARRIVAL  CATE  JUL  1 2 1 969 

HELIOCENTRIC  CONIC  DISTANCE  395.592 

RL  14 0.20  LAL  - .00  LOL  159.23  VL  27.570  GAL  -6.30  ATl  69.91  HCA  109.92  SWA  128.79  ECC  .18649  IN C?0 .0899  VI  30.065 

RP  100.79  LAP  -3.39  LOP  348.56  VP  37.541  GAP  6.00  A?P  109.8 1 TAL  210.19  TAP  40.11  RCA  104.77  APO  152.01  v 2 34.833 

RC  134.153  GL  59.40  GP  -72.24  7AL  108.57  7AP  107.72  ETS  275.29  7AE  97.12  ETC  197.01  TAC  102.58  ETC  174.02  ClP-176. 29 

plane tocentric  conic 

C3  119.426  VHL  10.928  CLA  63.20  RAL  346.27  RAO  6570.2  VEL  15.517  PTH  2.77  VHP  13.370  CPA  -64.12  RAP  55,55  ECC  2.9654 
LNCH  A7MTH  LNCH  TIME  L“I  TIME  INJ  LAT  INJ  LONG  1NJ  RT  ASC  INJ  A7MTH  JNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

30.81  12  57  48  4014.03  -14.25  236.17  240,91  27.73  1410  2 4214.0  -21.30  232-60 

149.19  22  49  42  3113.31  -14.24  94.80  240.89  2 7.73  23  41  36  2513.3  -21.29  91.31 

30.81  125748  4814.03  -14.25  236.17  248.91  27.73  1418  2 4214.0  -21.30  232-60 

149.19  22  49  42  3113.31  -14.24  94.88  248.89  27.73  234136  2513.3  -21.29  91.31 

30.81  12  57  48  4814.03  -14.25  236.17  248.91  27.73  14  18  2 4214.0  -21.30  732 .60 

149.19  22  49  42  3113.31  -14.24  94.88  248.89  27.73  23  41  36  2513.3  -21.29  91.31 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TOE  2.9536  TRA-2.8335  TC3  -.3066  0AU  .4907  SOT  3701,4  SCR  968*2  $03  82.4  ST  1837.2  SR  297.4  SS  638.6 

ROE  .1306  RRA  .8297  RC3  .021 1 FAU  .01679  RRT  -.8659  RRP  -*7756  RTF  .9854  CRT  -.3295  CRS  .1948  CST  -.9 902 

FOE  .9591  FRA  -.6581  FC3  -.1217  8$P  11971  SG0  3825.9  R23  -*1833  R13  -.9806  L$A  1945.5  MSA  294.2  SSA  2.2 

00 E 2*9565  BRA  2.9525  6C3  .3073  F$P  -269  SGI  3796.7  SG2  472.2  THA  J67.P3  ELI  1839.9  EL2  280.4  AlF  176.67 

LAUNCH  DATE  FE0  28  1 969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  14  1969 

HELIOCENTRIC  CONIC  OISTANCE  401 .356 

RL  148.20  LAL  -.00  LOL  159.23  VL  27.522  GAL  -6.08  A7L  74.74  HCA  192*94  SHA  128.40  ECC  .18638  INC15.2590  VI  30.065 

RP  108.77  LAP  -3.38  LOP  351  .74  VP  37.507  GAP  6.19  ATP  104.89  TAL  200.50  TAP  41.52  RCA  104.47  APO  152,34  V2  34.84] 

RC  136.471  GL  55.50  GP  -66.02  TAL  112,42  TAP  113.09  ETS  289.94  TAE  103.58  ETE  209.91  7AC  107.67  ETC  188.02  ClP-164.77 

PLANE TOCENTRIC  CONIC 

C3  76.386  VHL  8.740  DLA  59.10  RAL  349.60  RAO  6569.5  VEL  14.062  PTH  2*56  VHP  10.703  DP  A -56.38  RAP  50.76  ECC  2.257] 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

35.69 

13  23  9 

4695.76 

-19.26 

228.95 

247.54 

32*96 

14  4 J 24 

4095.8 

-25.90 

224.54 

; 

144.31 

22  50  56 

3037.96 

-19.24 

93.52 

247.52 

32*96 

23  4J  34 

2438.0 

-25.89 

89.31 

- 

35.69 

13  23  9 

4695.76 

-19.26 

228.95 

247.54 

32*96 

14  41  24 

4095.8 

-25.90 

224 .54 

\ 

144.3! 

22  50  56 

3037.96 

-19.24 

93.52 

247.52 

32*96 

23  41  34 

2438.0 

-25.59 

09.11 

35.69 

13  23  9 

4695.76 

-19.26 

228.95 

247.54 

32.96 

14  41  24 

4095.8 

-25.90 

224 .54 

- 

144.31 

22  50  56 

3037.96 

-19.24 

93.52 

247.52 

32*96 

23  41  34 

2438.0 

-25.09 

09. 1 1 

- 

DIFFERENTIAL  corrections 

MIO-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2860 

TRA-2.6777 

TC3 

-.6640 

8AU 

.6813 

SGT  3908.3 

SGR 

443.2 

SG3 

101.3 

ST 

J016.2  SR 

402.3 

SS 

626.4 

ROE  .6095 

RRA  .1213 

RC3 

-.0647 

FAU 

.02520 

RRT  .1159 

RRF 

.3354 

RTF 

.9699 

CRT 

.7546  CRS 

-.0753 

CST 

-.9778 

FOE  *9559 

FRA  -.6706 

FC3 

-.2056 

BSP 

12336 

SOB  3933.4 

R23 

.2230 

R13 

.9702 

LSA 

1942.4  MSA 

282.7 

SSA 

2.9 

BOE  2.3659 

BRA  2.6804 

BC3 

.6671 

FSP 

-334 

SCI  3908.6 

SG2 

440.2 

THA 

.76 

Eli 

1841.9  El2 

260.3 

ALF 

9.60 

- 

LAUNCH  DATE 

FEB  26  1969 

flight 

TIME 

138.00 

arri val 

DATE 

JUL 

36  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  407,165 

RL  148.20  LAL  -.00  La  159.23  VL  27.466  GAL  -5.79  ATL  77,75  HCA  196.03  SMA  128.02  ECC  .18649  INC12.2456  VI  30.065 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.475  GAP  6.39  ATP  103  .78  TAL  206.98  TAP  43.00  RCA  104. 15  APO  151.90  V2  34.050 

RC  138.775  Gl  51.37  GP  -59.87  7AL  115.46  TAP  118.22  ETS  295.83  TAE  108.69  ETE  213.56  TAC  111.80  ETC  192.82  ClP-160.44 


PL ane tocentr I c CONIC 

C3  55.040  VHL  7.419  OLA  55.54  RAL  353.60  RAC  6569.0  VEL  13.282  PTH  2.43  VHP  9.161  CPA  -49,60  RAP  47.79  ECC  1.9058 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.00 

13  50  56 

4594.24 

-22.74 

221 .04 

246.97 

37.85 

15  7 30 

3994.2 

-28.95 

236.66 

140  .00 

22  55  41 

2902,30 

-22.73 

92.00 

246.95 

37.84 

23  45  23 

2382.3 

-28.94 

06.81 

40.00 

13  50  56 

4594.24 

-22.74 

221 .04 

246.97 

37.85 

15  7 30 

3994.2 

-28.95 

216.66 

140.00 

22  55  41 

2982.30 

-22.73 

92.00 

246.95 

37.04 

23  45  23 

2382.3 

-28.94 

06.01 

40.00 

13  50  56 

4594.24 

-22.74 

221 .84 

246.97 

37.85 

15  7 30 

3994. 2 

-28.95 

216.66 

uo.oo 

22  55  41 

2902 . 30 

-22.73 

92.00 

246,95 

37.04 

23  45  23 

2382.3 

-28.94 

86.01 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  0R8IT  0E TERMINATION  ACCURACY 

TOE  1.9455  TRA-2.4537  TC3-1 .0530  6AU  .7832  SOT  3989.1  SGR  552*0  SG3  120.2  ST  1808,0  SR  494.8  S5  631.6 

ROE  .6396  RRA  -.0682  RC3  -*1551  FAU  .03213  RRT  .6410  RRF  .8151  RTF  .9575  CRT  .8613  CRS  -.9584  CST  -.9705 

FOE  *9718  FRA  -.6601  FC3  -.5054  0SP  12604  SO0  4027.2  R23  .2533  R13  .9599  LSA  1958.8  MSA  275.1  SSA  3.7 

0OE  2.0479  BRA  2.4547  8C3  1 .0643  FSP  -396  SCI  4005.0  SG2  422.6  THA  5.13  ELI  1858.5  El2  244.5  AlF  13.50 

LAUNCH  DATE  F£6  28  1 969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  18  1969 


HELIOCENTRIC 

: CONIC 

OISTANCE  412. 

993 

RL  148.20 

LAL 

-.00 

La  159.23 

VL  27.410 

GAL  -5.50 

ATL  79.81 

HCA  199.14 

SMA 

127.64 

ECC  .18678 

INC1O.1064 

VI 

30.065 

RP  108*71 

LAP 

-3.32 

LOP  358.09 

VP  37.442 

GAP  6.59 

ATP  99.63 

TAL  205.37 

TAP 

44,51 

RCA  103.80 

APO  151  .40 

V2 

34 .860 

RC  14 J .067 

Gl 

47.49 

GP  -54.26 

TAL  117.71 

TAP  123.00 

ETS  290.92 

TAE  112.81 

ETE 

214.06 

TAC  115.38 

ETC  194.54 

CLP 

-158.01 

planetocentric  CONIC 

C3  42.041 

VHL 

6.545 

OLA  52.40 

RAL  357.74 

RAO  6568.6 

VEL  12.814 

PTH  2.33 

VHP 

8.210 

OPA  -43.53 

RAP  45.97 

ECC 

1 .7051 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.78 

14 

10  4 

4507.99 

-25.01 

215.18 

246.76 

42.23 

15 

33  12 

3908.0 

-30.00 

209.34 

136.22 

23 

0 57 

2943.40 

-25.00 

90.62 

246.74 

42*23 

23 

50  1 

2343.4 

-30.79 

04.79 

43.70 

14 

18  4 

4507.99 

-25.01 

215.18 

246.76 

42.23 

15 

33  12 

3908.0 

-30.80 

209.34 

136.22 

23 

0 57 

2943.40 

-25,00 

90.62 

246. .74 

42.23 

23 

50  1 

2343.4 

-30.79 

04.79 

43.70 

14 

10  4 

4507,99 

-25.01 

215.18 

246.76 

42.23 

15 

33  12 

3908.0 

-30.80 

209.34 

136.22 

23 

0 57 

2943.40 

-25.00 

90.62 

246.74 

42.23 

23 

50  1 

2343.4 

-30.79 

04.79 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.7353 

TRA- 

'2.2670 

TC3-1 .4671 

BAU  .8505 

SGT  4076.5  SGR 

619.3  SG3 

137.9 

ST  1007.4 

SR  517.9 

SS 

633.6 

ROE  • 5080 

RRA 

-.1157 

RC3  -.2295 

FAU  .03793 

RRT 

.7532  RRT 

.9003  RTF 

.9477 

CRT  .0891 

CRS  -.9774 

CST 

-.9657 

FOE  *9715 

FRA 

-.6295 

FC3  -.7664 

0SP  12986 

SG6  4123.3  R23 

.2727  R13 

.9509 

LSA  1965.9 

MSA  267.7 

SSA 

4 . 7 

BOE  1.0325 

BRA 

2.2707 

0C3  1.4050 

FSP  -459 

SGI  4103.3  SG2 

404.7  THA 

6.59 

Eli  1866.1 

El2  229.7 

ALF 

14.52 

1986 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69' 


LAUNCH  DATE  FEB  28  1969 


FLIGHT  TIME  142.00 


ARRIVAL  CATE  JUL  20  1969 


HELIOCENTRIC  CONIC 
RL  140.20  LAL  -.00  LOL  159.23 

RP  108.60  LAP  -3.28  LOP  1 .27 

RC  143.344  GL  43.95  GP  -49.25 

planetocentric  CONIC 
C3  35.130  VHL  5.927  OLA  49.86  RAL 


DISTANCE  410.027 

VL  27.353  CAL  -5.20  A7L  81.31  HCA  202.27  SNA  127.27 
VP  37.410  GAP  6.80  A7P  98.05  TAl  203.76  TAP  46.03 
7AL  119.25  7AP  127.36  ETS  300.91  7AE  116.15  ETE  213.27 


ECC  .18722  INC  6.6855  V!  30.065 
RCA  103.44  APO  151.09  V2  34.070 
7AC  118.57  ETC  195.00  CLP-150.37 


1.64  RAO  6568.4  VEL  12.510  PTH  2.26  VHP  7.600  DPA  -38.10  RAP  44.95  EC C 1.5702 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

47.08 

14  43  55 

4434.09 

-26.45 

209.11 

246.86 

46.05 

15 

57  49 

3034 .1 

-31 .04 

202.75 

132.92 

23  6 13 

2917.00 

-26.43 

89.51 

246.84 

46.05 

23 

54  50 

2317.1 

-31 .02 

83.16 

47.08 

14  43  55 

4434.09 

-26.45 

209.11 

246.86 

46.05 

15 

57  49 

3834 .1 

-31 .84 

202.75 

132.92 

23  6 13 

2917.08 

-26.43 

89.51 

246.84 

46.05 

23 

54  50 

2317.1 

-31 .02 

03.16 

47.08 

14  43  55 

4434.09 

-26.45 

209.11 

246.06 

46.05 

15 

57  49 

3034.1 

-31 .04 

202.75 

132.92 

23  6 13 

2917.08 

-26.43 

09.51 

246.04 

46.05 

23 

54  50 

2317.1 

-31 .82 

83.16 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .5838 

TRA-2.1133 

TC3-I .9010 

BAU 

.9029 

SGT  4179.2  SGR 

637.9 

SG3 

153.7 

ST 

1803.5 

SR 

512.0 

SS 

627.1 

ROE 

.5266 

RRA  -.1202 

RC3  -.2865 

FAU 

.04267 

RRT  .7937  RRF 

.9239 

RTF 

.9405 

CRT 

.9005 

CRS 

-.9849 

CST 

-.9621 

FOE 

.9489 

FRA  -.5844 

FC3-1 .051 4 

BSP 

13510 

SG6  4227.6  R23 

.2811 

R13 

.9437 

LSA 

1959.7 

MSA 

259.9 

SSA 

5.8 

BOE 

1 .6691 

BRA  2.1167 

BC3  1.9225 

FSP 

-524 

SGI  4210.0  SG2 

385.2 

THA 

6.97 

Eli 

1862,3 

EL2 

215.7 

alf 

14.54 

LAUNCH  DATE  FEB  28  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  144.00 
DISTANCE  424.665 


ARRIVAL  DATE  JUL  22  1969 


RL  140.20 

LAL  -.00 

LOL  159.23 

VL  27.297 

GAL  -4 .09 

A7L  82.46 

HCA  205.41 

SMA  126.89 

ECC  .18780 

INC  7.5303 

VI 

30.065 

RP  108.65 

LAP  -3.23 

LOP  4.46 

VP  37.379 

GAP  7.01 

A7P  96.82 

TAL  202.13 

TAP  47.54 

RCA  103.06 

APO  150.7? 

V2 

34.800 

RC  145.608  GL  40.75 
PLANE TOCENTR I C CONIC 

CP  -44.03 

7AL  120.16 

2AP  131.29 

ETS  302.37 

7AE  118.85 

ETE  211.90 

7AC  121 .49 

ETC  194.88 

CLP 

-158.51 

C3  29.875 

VHL  5.466 

OLA  47.64 

RAL  5.39 

RAO  6568.2 

VEL  12.298 

PTH  2.22 

VHP  7 .202 

DPA  -33.24 

RAP  44.52 

ECC 

1 .4917 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.94 

15  8 27 

4370.03 

-27.33 

203.66 

247.29 

49.32 

16  21  17 

3770.0 

-32.36 

196.90 

130.06 

23  11  35 

2899.55 

-27.31 

88.68 

247.28 

49.31 

23  59  55 

2299.6 

-32.34 

SI  .92 

49.94 

15  0 27 

4370.03 

-27.33 

203.66 

247.29 

49.32 

16  21  17 

3770.0 

-32.36 

19S.90 

130.06 

23  11  35 

2899.55 

-27.31 

88.68 

247.28 

49.31 

23  59  55 

2299.6 

-32.34 

01  .92 

49.94 

15  8 27 

4370.03 

-27.33 

203.66 

247.29 

49.32 

16  21  17 

3770.0 

-32.36 

196.90 

130.06 

23  11  35 

2899.55 

-27.31 

88.68 

247.28 

49.31 

23  59  55 

2299.6 

-32.34 

81  .92 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1.5074 

TRA- 1.9370 

TC3-2.2958 

BAU 

.9252 

SGT  4 228.1  SGR 

626.6  SG3 

163.4 

ST 

1822.0 

SR 

508.2 

SS 

630.5 

ROE 

.4028 

RRA  -.0967 

RC3  -.3087 

FAU 

.04480 

RRT  .7926  RRF 

.9227  RTF 

.9298 

CRT 

.9085 

CRS 

-.9899 

CST 

-.9583 

FOE 

.9403 

FRA  -.4938 

FC3-1 .2901 

BSP 

13112 

SG0  4274.3  R23 

.2940  R13 

.9330 

LSA 

1977.1 

MSA 

257.5 

SSA 

6.9 

BOE 

1 .5820 

BRA  1.9394 

0C3  2.3165 

FSP 

-510 

SGI  4257.4  SG2 

379.4  THA 

6.75 

ELI 

1800.3 

El2 

205.8 

alf 

14.39 

LAUNCH  DATE  FE8  20  1969 

HELIOCENTRIC  CONIC 
RL  140.20  LAL  -.00  LOL  159.23 

RP  100.61  LAP  -3.16  LOP  7.64 

RC  147.857  GL  37.86  CP 

planetocentric  CONIC 


FLIGHT  TIME  146.00 


ARRIVAL  OATE  JUL  24  1969 


DISTANCE  430.497 

VL  27.242  CAL  -4.58  A7L  83.37  HCA  200.57  SMA  126.53  ECC  .10051  INC  6.6286  VI  30.065 

VP  37.349  GAP  7.22  A7P  95.83  TAL  200.49  TAP  49.05  RCA  102.67  APO  1 50 . 38  V2  34.891 

-40.96  7Al  120.51  7AP  134.82  ETS  303.53  7AE  121.03  ETE  210.29  7AC  124.21  ETC  194.4 9 ClP-158.97 


C3  26.088 

VHL  5.108 

OLA  45.76 

RAL  9.03 

RAO  6568.1 

VEL  12.143 

PTH  2.18 

VHP 

6.943 

OPA  -28.89 

RAP  44.54 

ECC  1 .4?93 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.42 

15  31  51 

4313.82 

-27.85 

198.81 

240.07 

52.10 

16 

43  45 

3713.8 

-32.56 

191 .74 

127.58 

23  17  14 

2888.20 

-27.84 

88.09 

240.06 

52.10 

24 

5 23 

2288.2 

-32.55 

81  .02 

52.42 

15  31  51 

4313.82 

-27.85 

198.81 

240.07 

52.10 

16 

43  45 

3713.8 

-32.56 

191 .74 

127.58 

23  17  14 

2808.20 

-27.04 

08.09 

240.06 

52.10 

24 

5 23 

2288.2 

-32.55 

81  .02 

52.42 

15  31  51 

4313.02 

-27.05 

198.81 

240.07 

52.10 

16 

43  45 

3713.8 

-32.56 

191 .74 

127.58 

23  17  14 

2888.20 

-27.04 

88.09 

240.06 

52.10 

24 

5 23 

2288.2 

-32.55 

81  .02 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4202  TRA-I .0036  TC3-2.7361  BAU  .9613  SOT  4331.1  SCR  610.9  SG3  173.3  ST  1817.1  SR 

ROE  .4366  RRA  -.0829  RC3  -.3329  FAU  .04714  RRT  .0002  RRF  .9186  RTF  .9249  CRT  .9136  CRS 

FOE  .8948  FRA  -.4221  FC3-1.5644  0SP  13588  SG6  4374.0  R23  .2889  R13  .9277  LSA  1964.4  MSA 

0OE  1.4857  0RA  1 .8055  BC3  2.7562  F$P  -561  SGI  4358.8  SG2  364.1  THA  6.49  ELI  1872.3  EL2 


491  .5  SS  615.3 
-.9926  CST  -.9555 
250.2  SSA  8.3 
194.0  ALF  14.03 


LAUNCH  OATE  FEB  28  1969 
HELIOCENTRIC  CONIC 

RL  148.20  LAL  -.00  LOL  159.23  VL  27.186 

RP  108.58  LAP  -3.09  LOP  10.03  VP  37.319 

RC  150.092  GL  35.22  OP  -37.57  7AL  120.36 

PLANETOCENTRIC  CONIC 
C3  23.234  VHL  4.020  OLA  44.16  RAL 


FLIGHT  TIME  148.00 


ARRIVAL  CATE  JUL  26  1969 


OISTANCE  436.324 

GAL  -4.26  A7L  84.11  HW  211.73  SMA  126.16  ECC  .18937  INC  5.8857  VI  30.065 

CAP  7.44  A7P  95.01  TAL  198.83  TAP  50.56  RCA  102.27  APO  150.05  V2  34.902 

7AP  137.96  ETS  304.48  7A£  122.78  ETE  208.61  7AC  126.80  ETC  193.96  ClP-159.61 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

54.50 

15  54  22 

4263.96 

-28.16 

125.42 

23  23  21 

2081.11 

-28.15 

54.50 

15  54  22 

4263.96 

-28.16 

125.42 

23  23  21 

2881 .11 

-28.15 

54.58 

15  54  22 

4263.96 

-28.16 

125.42 

23  23  21 

2881.11 

-28.15 

12.62  RAO  6567.9  VEL  12.025  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.15  VHP  6.77 8 DPA  -24.90  RAP  44.90  ECC  1.3824 


194.40 

87.69 

194.40 

87.69 

194.40 

87.69 


249.18 

249.16 

249.18 

249.16 

249.18 

249.16 


differential  corrections 
toe  1.3551  TRA-1.6694  TC3-3.1739  BAU  .9917 

ROE  .4008  RRA  -.0670  RC3  -.3450  FAU  .04041 

FOE  .8467  FRA  -.3413  FC3-1 .8039  BSP  13964 

BOE  1.4131  BRA  J .6700  0C3  3.1926  FSP  -589 


SGT  4428.0  SGR 
RRT  .7998  RRF 
SOB  4467.3  R23 
SGI  4453.4  SC2 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.47 

17  5 

26 

3664.0 

-32.59 

187.17 

54.46 

24  11 

22 

2281  .1 

-32.58 

80.39 

54.47 

17  5 

26 

3664  .0 

-32.59 

187.17 

54.46 

24  n 

22 

2281  .1 

-32.58 

00.39 

54.47 

17  5 

26 

3664,0 

-32.59 

187.17 

54.46 

24  11 

22 

2281.1 

-32.50 

80.39 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

' SG3 

180.3 

ST  1014.2 

SR  477.7 

SS 

598.5 

1 RTF 

.9203 

CRT  .9187 

CRS  -.9949 

CST 

-.9529 

> R13 

.9227 

LSA  1954.1 

MSA  243.3 

SSA 

9.7 

? THA 

6.14 

ELI  1867.1 

EL2  103.3 

ALF 

13.73 

1987 


JPL  TM  33- 99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  DATE  FEB  20  1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  j UL  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  44?. 144 

RL  14 8.20  LAL  '.00  LOL  159.23  VL  27.131  CAL  -3.93  A7l  84.74  HCA  214.89  SMA  125.80  ECC  .19036  INC  5.2643  vi  30.065 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.290  CAP  7.65  A7P  94.32  TAL  197.17  TAP  52.06  RCA  301  .86  APO  149.75  V?  34.914 

RC  152.31 Z CL  32.81  CP  -34.61  7AL  119.77  ZAP  140.81  ET5  305.26  7AE  124,20  ETE  206.95  7AC  129.28  ETC  193.42  ClP-160.35 

PLANETOCENTRIC  CONIC 


C3  21.010 

VHL 

4.584 

OLA  42.79  RAl  16.20 

RAO  6567, 

,9  VEL  11.933 

PTH 

2.12 

VHP  6.681 

OPA 

-21  .47 

RAP 

45.55 

ECC 

1 .3458 

LNCH  A7MT H 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ 

A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

56.47 

16 

16  12 

4219.47 

-28.33 

190.62 

250.61 

56.48 

17  26 

32 

3619.5 

- 

32.52 

183-13 

123.53 

23 

30  7 

2876.89 

-28.31 

87.44 

250.60 

56.46 

24  18 

4 

2276.9 

- 

32.50 

79.95 

56.47 

16 

16  12 

4219.47 

-28.33 

190.62 

250.61 

56.48 

17  26 

32 

3619.5 

- 

32.52 

183.13 

123.53 

23 

30  7 

2876.89 

-28.31 

87.44 

250.60 

56.46 

24  18 

4 

2276.9 

- 

32.50 

79.95 

56.47 

16 

16  12 

4219.47 

-28.33 

190.62 

250.61 

56.48 

17  26 

32 

3619.5 

- 

32.52 

183.13 

123.53 

23 

30  7 

2876.89 

-28.31 

87,44 

250.60 

56.46 

24  18 

4 

2276.9 

- 

32.50 

79.95 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  I .3070 

TRA- 

■1.3318 

TC3-3.6062  BAU  1.0176 

SGT  4517.3  SCR 

572.8 

SC  3 

184.9 

ST 

1814,3 

SR 

467.8 

SS 

582.0 

ROC  .3735 

RRA 

-.0530 

RC3  -.3482 

FAU  .04879 

RRT 

.7938  RRF 

.8920 

RTF 

.9161 

CRT 

.9249 

CRS 

-.9968 

CST 

-.9504 

FOE  .7986 

FRA 

-.2552 

FC3'2.0l03  BSP  14253 

SCB  4553.4  R23 

.2640 

R13 

.9181 

LSA 

1947.6 

MSA 

236.5 

SSA 

11.2 

60C  1.3593 

BRA 

J .5327 

6C3  3.6229  FSP  -603 

SCI 

4540.2  SG2 

346.6 

THA 

5.78 

EL! 

1865.6 

El2 

173.0 

alf 

13.53 

LAUNCH  DATE  PE8  28  i 969  FLIGHT  TIME  152.00  ARRIVAL  DATE  JUL  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  447.957 


RL  146.20 

LAL 

-.00  LOL  159.23 

VL  27.076 

CAL  -3,59  A7L  85.27  MCA 

216.06 

SMA 

125.45 

ECC  .19150 

INC  4.7339 

VI 

30.065 

RP  108.50 

LAP 

-2.92 

LOP  17.20  VP  37.261 

CAP  7.87  ATP  93.73 

TAL 

195.49 

TAP 

53.55 

RCA  101 .43 

APO  149.47 

V2 

34.926 

RC  154.516 

CL 

30.56 

CP  -32.02  ?*L  118.78 

tap  U3.36 

ETS  305.89 

TAC 

125.34 

ETE 

205.38 

7AC  131.70 

ETC  192.85 

CLP 

-161 .15 

PLANETOCENTRIC  CONIC 

= 

C3  19.234 

VHL 

4.366 

OLA  41.62  RAl  19.82  RAO  6567.8 

VEL  1 J .858 

PTH 

2.10 

VHP 

6.632 

DPA  -18.31 

RAP  46.42 

ECC 

1.3165 

: 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.12 

16 

37  35 

4179.51 

'28.40 

187.J7 

252.35 

58.20 

17 

47  15 

3579.5 

-32.36 

179.54 

121 .68 

23 

37  36 

2674.77 

-28.39 

87.31 

252.34 

56.16 

24 

25  33 

2274.8 

-32.37 

79.68 

58.12 

16 

37  35 

4179.51 

-28.40 

187.17 

252.35 

58.20 

17 

47  15 

3579,5 

-32.36 

179.54 

121 .66 

23 

37  36 

2874.77 

-28.39 

67.31 

252.34 

58.16 

24 

25  33 

2274.8 

-32.37 

79.66 

56.12 

16 

37  35 

4179.51 

-28.40 

167.17 

252.35 

56.20 

17 

47  15 

3579.5 

-32.38 

179.54 

121 .88 

23 

37  36 

2674.77 

-28.39 

67.31 

252.34 

56.16 

24 

25  33 

2274.8 

-32.37 

79.68 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .2675 

TRA-1 

.3932  TC3-4 .0395  BAU  1 

.0426 

SCT  4607.0  SCR 

556  .2 

SC3 

187.9 

ST 

1813.0  SR 

460.5 

$$ 

563.5 

ROE 

.3520 

RRA  - 

.0402  RC3  -.3476  FAU  . 

04863 

RRT  .7855  RRF 

.8726 

RTF 

.9127 

CRT 

.9316  CRS 

-.9 982 

CST 

-.9480 

FOE 

.7463 

FRA  - 

.1702  FC3-2. 1889  BSP 

14566 

SCB  4640.5  R23 

.2454 

RJ3 

.9145 

LSA 

J 940.1  MSA 

228.8 

SSA 

12.9 

BOC 

1 .3155 

BRA  1 

.3938  8C5  4.0544  FSP 

-614 

SCI  4627.8  SG2 

342.7 

THA 

5.45 

ELI 

1863.5  El2 

162.6 

alf 

13.42 

LAUNCH 

DATE 

FEB  28 

1969 

flight  time 

154.00 

arrival 

OATE 

AUC 

1 1969 

HELIOCENTRIC  CONIC  DISTANCE  453.762 

RL  148.20  LAL  -.00  LOL  159.23  VL  27.022  CAL  -3.24  A?L  85.73  HCA  221.24  SHA  125.10  ECC  .19280  INC  4.2733  VI  30  . 06  5 

RP  108.47  LAP  -2.82  LOP  20.39  VP  37.233  CAP  8.10  A7P  93.22  TAL  193.79  TAP  55.03  RCA  100.98  APO  149.22  V2  34  .938 

RC  156.704  CL  28.46  CP  -29.75  7Al  117.43  ZAP  145.66  ETS  306.38  7A£  J26.27  ETE  203.92  ZAC  134.06  ETC  192.31  CLP-161 .99 

PLANETOCENTRIC  CONIC 


C3  17.791 

VHL 

4.216 

DLA  40.61 

PAl  23.5?  RAO  6567. 

7 VEL  11.797  PTH  2.09 

VHP 

6. 

,620 

OPA  -15.44 

RAP  47.49 

ECC  1.2928 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.59 

16 

56  44 

4143.39 

-28.42 

164.07 

254.40 

59.68 

18 

7 

47 

3543.4 

-32.21 

1 76 . 32 

120.41 

23 

45  56 

2874.30 

-28.40 

87,28 

254.39 

59.67 

24 

33 

51 

2274.3 

-32.20 

79.54 

59,59 

16 

56  44 

4143.39 

-28.42 

104.07 

254.40 

59.6  8 

10 

7 

47 

3543.4 

-32.21 

176.32 

120.41 

23 

45  56 

2674.30 

-28.40 

87.28 

254,39 

59.67 

24 

33 

51 

2274.3 

-32.20 

79.54 

59.59 

16 

56  44 

4143.39 

-26.42 

184.07 

254.40 

59.66 

10 

7 

47 

3543.4 

-32.21 

1 76 . 32 

120.41 

23 

45  56 

2874.30 

-28.40 

87.28 

254.39 

59.67 

24 

33 

51 

2274 . 3 

-32.20 

79.54 

DIFFERENTIAL  CORRECTIONS 

MJO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.2361 

TRA- 

-1 .2499 

TC3-4 .4666 

BAU  1.0655 

SCT  4692.4  SCR 

542.7  SG3 

109.4 

ST  1011.0 

SR  456.1 

SS  544.6 

ROE  .3355 

RRA 

-.0285 

RC3  -.3439 

FAU  .04798 

RRT 

.7746  RRF 

.8507  RTF 

.9100 

CRT  .9397 

CRS  -.9990 

CST  -.9457 

FOE  .6967 

FRA 

-.0859  FC3-2.3350 

BSP  14854 

306  4723.7  R23 

.2246  R13 

.9115 

LSA  1933.4 

MSA  220.6 

SSA  14.7 

SOE  1 .2809  BRA 

1.2503  BC3  4.4799  FSP  -618 

SCI 

4711.3  SC2 

341.0  THA 

5.15 

ELI  1662.1 

EL2  151.7 

alf  13.40 

LAUNCH  OATE  FEB  28  1969  FLIGHT  TIME  156.00  ARRIVAL  DATE  AUG  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  459.557 

RL  148.20  LAI  -.00  LOL  159.23  VL  26.967  CAL  -2.88  A7L  86.13  HCA  224.41  SMA  124.76  ECC  .19426  INC  3.8672  VI  30.065 

RP  108.43  LAP  -2.71  LOP  23.58  VP  37.205  CAP  8.32  ATP  92.76  TAL  192.09  TAP  56.51  RCA  100.52  APO  148.99  V2  34.951 

RC  158.875  CL  26.47  CP  -27.74  TAL  115.74  TAP  147.74  ETS  306.73  TAE  127.04  ETE  202.57  TAC  136.40  ETC  191.79  Clp-162.84 

PLANETOCENTRIC  CONIC 


C3  16.606 

VHL 

4.075 

OLA  39.71 

RAL  27.30 

RAO  6567.7 

VEL  11.747 

PTH 

2.07 

VHP  6. 

,637 

DPA  -12.83 

RAP  48.71 

ECC 

1 .2733 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.91 

17 

19  51 

4110.56 

-28.38 

181.25 

256.74 

60.97 

16  28 

21 

3510.6 

-32.01 

173.42 

119.09 

23 

55  2 

2875 .29 

-28.37 

87.34 

256.73 

60.96 

24  42 

57 

2275.3 

-32.00 

79.51 

6 0.91 

17 

19  51 

4110.56 

-28.38 

101.25 

256.74 

60.97 

16  26 

21 

3510.6 

-32.01 

173.42 

119.09 

23 

55  2 

2875.29 

-28.37 

07.34 

256.73 

60.96 

24  42 

57 

2275.3 

-32.00 

79.51 

60.91 

17 

19  51 

4110.56 

-28.38 

181.25 

256.74 

60.97 

16  28 

21 

3510.6 

-32.01 

173.42 

119.09 

23 

55  2 

2875.29 

-28.37 

87.34 

256.73 

60.96 

24  4? 

57 

.2275.3 

-32.00 

79.51 

differential  corrections 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.2119 

TRA- 

-1 .0999 

TC3-4.00JO  BAU  1.0862 

SCT  4771 .7  SCR 

532.3 

SG3 

189.5 

ST  18 11.5 

SR  454  .6 

SS 

526.5 

ROE  .3232 

RRA 

-.0175 

RC3  -.3377 

FAU  .04691 

RRT  , 

.7614  RRF 

.0265 

RTF 

.9076 

CRT  .9405 

CRS  -.9907 

CST 

-.9435 

FOE  .6515 

FRA 

-.0028 

FC3-2.4458 

BSP  1 5076 

SCB  4801.3  R23 

.2035 

R|  3 

.9088 

LSA  1928.8 

MSA  2M.9 

SSA 

16.6 

BOEf  1.2543 

BRA 

1.1000 

BC3  4.8927 

FSP  -615 

SCI  4709.0  SG2 

343.8 

! THA 

4.66 

ELI  1862.4 

EL2  140.0 

ALF 

13.47 

1988 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69* 


LAUNCH  DATE  FEB  20  1969 


FLICHT  TIME  159.00 


ARRIVAL  cate  AUG  5 1969 


HELIOCENTRIC  CONIC 
RL  148. 20  LAL  -.00  LOL  1 

RP  108.39  LAP  -2.59  LOP 

RC  161.027  GL  24.56  GP  - 

PLANETOCENTRIC  CONIC 


C3  15.631 
LNCH  A7MTH 
62.13 
117.87 
62.13 
117.87 
62.13 
117.87 


VHL  3.954  CLA 


LNCH  TIME 
17  41  11 
0 8 45 

17  41  11 
0 8 45 

17  41  11 
0 8 45 


L-I 

4080 

2877 

4080 

2877 

4080 

2877 


59.23 

26.78 

25.96 

38.90 

TIME 

.33 

.98 

33 

.98 

33 

98 


VL  26.914 
VP  37.179 
7Al  113.75 

RAL  31  .20 
INJ  LAT 
-28 .29 
-28.28 
-28.29 
-28.28 
-28.29 
-28.28 


DISTANCE  465.342 

GAL  -2.50  ATL  86.50  MCA  227.60  SMA  124.42  ECC  .19588  INC  3.5045  VI 

GAP  8.56  A7P  92.36  TAL  190.18  TAP  57.97  RCA  100.05  APO  148.79  V2 

7AP  149.63  ETS  306.94  7A£  127.67  ETE  201.34  7AC  1 38 . 72  ETC  191.29  CLP 


RAO  6567.6  VEL  11.705  PTh  2.06  VHP  6.677 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
178.67  259.38  62.11  18  49  11 

87.51  259.37  62.10  0 56  43 

178.67  259.38  62.11  18  49  11 

87.51  259.37  62.10  0 56  43 

178.67  259.38  62.11  18  49  11 

87.51  259.37  62.10  0 56  43 


OPA  -10.45  RAP 
PO  C$T  TIM  INJ 


50.08  ECC 
2 LAT  INJ 


3480.3 
2278.0 
3480.3 
2278.0 
3480.3 
2278 .0 


-31.78 
-31.77 
-31.78 
-31 .77 
-31.78 
-31.77 


30.065 
34 .964 
163.69 

1 .2572 
2 LONG 
170.77 
79.61 
170.77 
79.61 
170.77 
79.61 


differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1868 

TRA  -.9462 

TC3-5.2875 

BAU 

1.1071 

SOT 

4852.1  SGR 

524.6  SG3 

189.0 

ST 

1803.7 

SR 

454  .0 

SS 

505.2 

ROE 

.3132 

RRA  -.0077 

RC3  -.3320 

FAU 

.04568 

RRT 

.7479  «RF 

.8013  RTF 

.9062 

CRT 

.9573 

CRS 

'.9910 

CST 

-.9408 

FOE 

.6022 

FRA  .0756 

FC3-2.5299 

BSP 

15361 

see 

4880.4  R23 

.1809  R13 

.9073 

LSA 

1916.6 

MSA 

202.5 

SSA 

18.8 

BOE 

1 .2275 

BRA  .9462 

BC3  5.2979 

FSP 

-614 

SGI 

4868.0  SG2 

347.1  THA 

4.65 

Eli 

1855.6 

El2 

12  7.5 

alf 

13.61 

LAUNCH 

OATE  FEB  28  1969 

flight  ti^c 

160.00 

arrival 

DATE 

AUG 

7 1969 

HELIOCENTRIC  CONIC 


OISTANCE  471.116 


RL  148.20 

LAL 

-.00 

LOL  159.23 

VL  26.860 

GAL  -2.12 

ATL  86.82  HCA  230.78 

SMA 

124.09 

ECC  .19769 

INC  3.1765 

VI 

30  . 0 6 5 

RP  108.35 

LAP 

-2.46 

LOP  29.97 

VP  37.152 

GAP  8.79 

ATP  92.01 

TAL  188.66 

TAP 

59.44 

RCA  99.56 

APO  148.62 

V2 

34 .977 

RC  163.161 

GL 

22.72 

GP  -24.41 

TAL  111.47 

TAP  151.37 

ETS  307.01 

TAE  128.20  ETE  200.22 

TAC  141.03 

ETC  190-82 

CLP 

-164.55 

PLANETOCENTRIC  CONIC 

C3  14.833 

VHL 

3.851 

OLA  38.15 

RAL  35.23 

RAO  6567.6 

VEL  11.671 

PTH  2.05 

VHP 

6.736 

OPA  -8.27 

RAP  51.57 

ECC 

1 .2441 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.30 

J8 

2 55 

4052.22 

-28.15 

176.26 

262.30 

63.12 

19 

10  27 

3452.2 

-31.51 

1 68 . 30 

116.70 

0 

19  7 

2882.58 

-28.14 

87.81 

262.29 

63.11 

i 

7 10 

2282.6 

-3J .50 

79.86 

63.30 

18 

2 55 

4052.22 

-28.15 

176.26 

262.30 

63.12 

19 

10  27 

3452.2 

-31 . 5 J 

168.30 

116.70 

0 

19  7 

2882.58 

-28.14 

87.81 

262.29 

63.11 

1 

7 10 

2282.6 

-3J .50 

79.86 

63.30 

18 

2 55 

4052.22 

-28.15 

176.26 

262.30 

63.12 

19 

10  27 

3452.2 

-31.51 

168.30 

116.70 

0 

19  7 

2882.58 

-28.14 

87.81 

262.29 

63.11 

1 

7 10 

2282.6 

-31 .50 

79.86 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1.1619 

TRA  -.7057 

TC3-5.6743 

BAU 

1.1271 

5CT  4929.6  SCR 

519.5  SG3 

107.7 

ST 

1790.0 

SR 

454.7 

SS 

402.9 

ROE 

.3056 

RRA  .0020  RC3  -.3263 

FAU 

.04427 

RRT  .7337  RRF 

.7758  RTF 

.9055 

CRT 

.9662 

CRS 

-.9934 

CST 

-.9376 

FOE 

.5533 

FRA  .1508 

FC3-2.5835 

BSP 

15628 

SGB  4956.9  R23 

.1589  R13 

.9064 

LSA 

1899.1 

MSA 

192.3 

SSA 

21  .2 

BOE 

1 .2015 

BRA  .7057 

BC3  5.6836 

FSP 

-610 

SGI  4944.4  SG2 

351.9  THA 

4.44 

Eli 

1843.3 

El2 

113.9 

alf 

13.84 

LAUNCH 

DATE 

FEB  28  1969 

flight  time 

162.00 

ARRIVAL 

DATE 

AUG 

9 1969 

HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23 

RP  108.31  LAP  -2.33  LOP  33.17 

RC  165.276  GL  20.92  GP  -23.02 

PLANETOCENTRIC  CONIC 
C3  14.192  VHL  3.767  OLA  37.42  RAL 


VL  26.808 
VP  37.127 
7AL  108.93 


OISTANCE  476.877 

GAL  -1.72  A?L  87.12  HCA  233.97  SMA  123.76  ECC  .19968  INC  2.8769  VI  30.065 

GAP  9.04  A7P  91.69  TAL  186.93  TAP  60.90  RCA  99.05  APO  148.47  V2  34  .990 

7AP  152.96  ETS  306.94  7AE  128.65  ETE  J 99.20  7AC  143.34  ETC  190.38  CLP-165.40 


39.38  RAO  6567.6  VEL  11  .644  PTH  2.04  VHP  6. 811  OPA  -6.26  RAP  53.16  ECC  1.2336 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.44 

18  25  17 

4025.56 

-27.95 

173.96 

265,49 

64.04 

19  32  22 

3425.6 

-31 .20 

165.97 

115.56 

0 29  55 

2009.61 

-27.94 

00.20 

265.49 

64.02 

1 18  5 

2289.6 

-31.19 

80.20 

64.44 

18  25  17 

4025.56 

-27.95 

173.96 

265.49 

64.04 

19  32  22 

3425.6 

-31 .20 

165.97 

115.56 

0 29  55 

2809.61 

-27.94 

00.20 

265.49 

64.02 

1 18  5 

2289.6 

'31  .19 

80.20 

64.44 

18  25  17 

4025.56 

-27.95 

173.96 

265.49 

64.04 

19  32  22 

3425.6 

-31 .20 

165.97 

115.56 

0 29  55 

2889.61 

-27.94 

00.20 

265.49 

64.02 

1 18  5 

2289.6 

-31.19 

00.20 

DIFFERENTIAL  CORRECTIONS 


MI 0- COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .1352 

TRA  - 

.6177 

TC3-6 .0319 

BAU 

1.1461 

SGT 

5003.5  SGR 

516.4 

SG3 

185.8 

ST 

1768.0 

SR 

456.2 

SS 

459.7 

ROE 

.2999 

RRA 

.0116 

RC3  -.3202 

FAU 

.04269 

RRT 

.7109  RRF 

.7505  RTF 

.9053 

CRT 

.9747 

CRS 

-.9070 

CST 

-.9335 

FOE 

.5052 

FRA 

.2229 

FC3-2.6045 

BSP 

15900 

SGB 

5030.1  R23 

.1386 

R13 

.9061 

LSA 

1073.9 

MSA 

102.2 

SSA 

24.0 

BCE 

1 .1742 

BRA 

.6170 

BC3  6.0404 

FSP 

-604 

SGI 

5017,3  SG2 

358 .0 

THA 

4.27 

ELI 

1023.2 

El2 

98.9 

ALF 

14.16 

LAUNCH 

DATE  FEB  28 

1969 

FLIGHT  TIME 

164.00 

ARRIVAL 

DATE 

AUG 

11  1969 

HELIOCENTRIC  CONIC  DISTANCE  482.626 

RL  148.20  LAL  -.00  LOL  159.23  VL  26.755  GAL  -1.31  A7L  87.40  MCA  237.16  SMA  123.44  ECC 

RP  108.28  LAP  -2.18  LOP  36.37  VP  37.101  GAP  9.29  A7P  91.41  TAL  185.19  TAP  62.36  RCA 

RC  167.370  GL  19.15  GP  -21.78  7AL  106.14  7AP  154.42  ETS  306.72  7AE  129.04  ETE  198.29  7AC  145.65  ETC  189.95  ClP-166.25 

PLANETOCENTRIC  CONIC 


.20187  INC  2.6004  VI  30.065 
98.52  APO  148.35  V2  35.003 


C3  13.693 

VHL 

3.700 

OLA  36.69 

RAL  43.67 

RAD  6567.5  VEL  11.622 

PTH  2.04 

VHP  6, 

,900 

OPA  '4.40 

RAP 

54.05 

ECC 

1 .2254 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

65.62 

18 

48  29 

3999.73 

-27.67 

171.71  268.95 

64.00 

19  55 

8 

3399.7 

- 

30.81 

163.70 

114.38 

0 

40  53 

2899. 73 

'27.66 

88.95  268.95 

64  .07 

1 20 

13 

2299.7 

- 

30.80 

00.93 

65.62 

10 

40  29 

3999.73 

-27.67 

171.71  268,95 

64  .00 

19  55 

8 

3399.7 

- 

30.81 

163.70 

114.38 

0 

40  53 

2899.73 

-27.66 

88.95  268.95 

64.07 

1 29 

13 

2299.7 

- 

-30.00 

80.93 

65.62 

18 

40  29 

3999.73 

-27.67 

171.71  268.95 

64.08 

19  55 

8 

3399.7 

- 

30.01 

163.70 

114.38 

0 

40  53 

2899.73 

-27.66 

88.95  268.95 

64  .07 

1 29 

13 

2299.7 

- 

30.00 

80.93 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  A CCURACY 

toe  1.1068 

TRA 

-.4309 

TC3-6.3416 

BAU  1.1623 

SGT  5067.0  SGR 

515.0  SG3  : 

183.1 

ST  1738.2 

SR 

450.4 

SS 

436.7 

ROE  .2959 

RRA 

.0219 

RC3  -.3125 

FAU  .04091 

RRT  .7030  RRF 

.7258  RTF 

.9051 

CRT  .9826 

CRS 

-.9766 

CST 

-.9282 

FOE  .4587 

FRA 

.2938 

FC3-2.5864 

BSP  16078 

SGB  5093.9  R23 

.1211  R13 

.9058 

LSA  1041.7 

MSA 

172.6 

SSA 

27.0 

BOE  1.1457 

BRA 

.4395 

BC3  6.3493 

FSP  -592 

SGI  5080.8  SG2 

365.3  THA 

4.11 

Eli  1795.8 

El2 

02.4 

alf 

14.56 

1989 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  FEB  28  1969  FLIGHT  TIME  166.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CONIC  CISTANCE  *88. 360 

RL  1A 8.20  LAL  -.00  LOt  159. 23  VL  26.704  GAL  89  A7l  87.66  HCA  240.36  SNA  123.12  ECC  .20*28  INC  2.3429  VI  30.065 

RP  108.22  LAP  -2.04  lOP  39.57  VP  37.077  GAP  9.54  ATP  91.16  TAt  183.45  TAP  63.81  RCA  97.97  APO  148.27  V2  35.016 

RC  169.445  CL  17.40  GP  -20.67  TAL  103.13  ZAP  155.78  ETS  306.35  TAE  129.37  ETE  197.46  7 AC  147.96  ETC  189.53  ClP-167.09 

planetocentric  CONIC 

C3  13.329  VHL  3.651  CLA  35.95  RAL  48 .06  RAO  6567.5  VEL  11.607  PTH  2.03  VHP  7 002  OPA  -2.68  RAP  56.63  ECC  1.219* 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.87 

19  12  46 

3973.82 

-27.31 

169.45 

272.67 

65.66 

20  19  0 

3373.8 

-30.35 

1 Si  11 

113.13 

0 51  40 

2913.92 

-27.30 

89.90 

272.66 

65.65 

1 40  14 

2313.9 

-30.34 

81  .87 

66.87 

19  12  46 

3973.82 

-27.31 

169.45 

272.67 

65.66 

20  19  0 

3373.8 

-30.35 

161 .41 

113.13 

0 51  40 

2913.92 

-27.30 

89.90 

272.66 

65.65 

1 40  14 

2313.9 

-30.34 

81  .87 

66.87 

19  12  46 

3973.82 

-27.31 

169.45 

272.67 

65.66 

20  19  0 

3373.8 

-30.35 

161 .41 

113.13 

0 51  40 

2913.92 

-27.30 

89.90 

272.66 

65.65 

1 40  14 

2313.9 

-30.34 

82  .87 

DIFFERENTIAL  corrections  mio-coursc  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .0681 

TRA 

-.2561 

TC3-6 .61 65 

8AU 

1.1803 

SOT 

5137.8 

SGR 

514.8 

5G3 

180.5 

ST 

1689.1 

SR 

459.6 

SS 

409.7 

ROE 

.2926 

RRA 

.0319 

RC3  -.3074 

FAU 

.03928 

RRT 

.6894 

RRF 

.7028 

RTF 

.9065 

CRT 

.9892 

CRS 

-.9606 

CST 

-.9206 

FOE 

.4091 

FRA 

.3584 

FC3-2.5510 

BSP 

16345 

see 

5163.6 

R2  3 

.1029 

R13 

.9071 

LSA 

1 790 . 1 

MSA 

163.6 

SSA 

30.4 

BOE 

1 .1074 

BRA 

.2581 

0C3  6.6237 

FSP 

-586 

SGI 

5150.2 

SC2 

372.0 

tha 

3.97 

ELI 

1749.2 

El2 

65.1 

alf 

15.08 

LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  168.00  ARRIVAL  DATE  AUG  15  1969 

HELIOCENTRIC  CONIC  OISTANCE  494 .078 

RL  148.20  LAL  -.00  LOL  159.23  VL  26.652  GAL  -.45  A?L  87.90  HCA  243.55  SMA  122.81  ECC  .20691  INC  2.1011  VJ  30.065 

RP  108.18  LAP  -1,88  LOP  42.77  VP  37.052  CAP  9.81  ATP  90.94  TAL  181.71  TAP  65.26  RCA  97.40  APO  148.22  V2  35.030 

RC  171.498  GL  15.66  GP  -19.67  TAL  99.93  TAP  157.04  ETS  305.83  7A£  129.67  ETE  196.72  TAC  150.28  ETC  189.11  ClP-167.92 

PLANETOCENTRIC  CONIC 


C3  13.097 

VHL 

3. 619 

OLA  35.15 

RAL  52.55 

RAO  6567.5  VEL  11.597 

PTH  2.03 

VHP  7. 

116 

OPA 

-1.09 

RAP  58.48 

ECC 

1 .2155 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.24 

19 

38  21 

3947.04 

-26.85 

167.09  276.61 

66.41 

20  44 

8 

3347.0 

-29.80 

159-05 

- 

111.76 

I 

1 55 

2933.09 

-26.84 

91.19  276.60 

66.39 

1 50 

48 

2333.1 

-29. 79 

83.16 

- 

68.24 

19 

38  21 

3947.04 

-26.85 

167.09  276.61 

66.41 

20  44 

8 

3347.0 

-29.80 

159.05 

= 

111.76 

1 

1 55 

2933.09 

-26.84 

91.19  276.60 

66.39 

1 50 

48 

2333.1 

- 29.79 

83.16 

r 

68.24 

19 

38  21 

3947.04 

-26.85 

167.09  276.61 

66. 4J 

20  44 

8 

3347.0 

- 29.80 

159.05 

111.76 

2 

i 55 

2933.09 

-26.84 

91.19  276.60 

66.39 

1 50 

48 

2333.1 

-29.79 

83. 16 

JIFFEREN TIAL  CORRECTIONS 

mid-course  execution  accuracy 

ORBIT  DETERMINATION  ACCURACY 

TOE  I .0214 

TRA 

-.0638 

TC3-6.8293 

0AU  1.1970 

SGT  5202,3  SGR 

515.2  SC3 

177.4 

ST 

1624.3 

SR  460.2 

SS 

382.4 

ROE  .2902 

RRA 

.0426 

RC3  -.3010  FAU  .03755 

RRT  .6753  RRF 

.6809  RTF 

.908? 

CRT 

.9941 

CRS  -.9364 

CST 

- .9103 

FOE  .3596 

FRA 

.4208 

FC3-2.482I 

BSP  16585 

SG6  5227.8  R23 

.0872  R13 

.9086 

LSA 

1723.6 

MSA  156.8 

SSA 

33.9 

BOE  1 .0619 

BRA 

.0767 

8C3  6.8360 

FSP  -577 

SGI  5214.0  SG2 

379.1  THA 

3.85 

ELI 

1687,6 

El?  48.1 

ALF 

15.74 

LAUNCH  DATE  FEB  28  1969 


Flight  time  i 70.00 


arrival  CATC  Aug  J 7 1969 


HELIOCENTRIC 
RL  148.20 
RP  108.14 
RC  173.532 
planetocentr 
C3  1 2.996 
LNCH  aTMTH 
69.77 
110.2 3 
69.77 
110.23 
69.77 
110.23 

DIFFERENTIAL 
TCE  1 .0456 
RCE  .3028 
FOE  .3819 
BCE  1 .0886 


CONIC 

LAL  - .00  LOL  1.59.23 
LAP  -1 .72  LOP  45.98 
GL  13.95  GP  -18.78 
IC  CONIC 

VHL  3.605  CLA  34.31 
LNCH  TIME  L-I  TIME 
20  5 31  3916.37 

1 11  14  2958.41 

20  5 31  3918.37 

1 IJ  14  2958.41 

20  5 31  3916.37 

I II  14  2958.41 


DISTANCE  499.786 

VL  26.602  GAl  .01  ATL  68.13  HCA  246.75  SMA  122,50 

VP  37.026  GAP  10.09  ATP  90 , 74  TAl  179.95  TAP  66. 7] 

TAl  96.55  TAP  156.23  ETS  305,15  7AE  129  93  ETE  196.05 


I II  14  2958.41 

CORRECTIONS 
IRA  .2305  TC3-6.6303 
RR A .0692  RC3  -.2334 
FRA  .5566  FC3-2.0765 
BRA  .2407  6C3  6.6344 


RAl  57.12 

INJ  LAT 
-26.26 
-26.27 
-26.26 
-26.27 
-26.26 
-26.27 

6AU  I . J 527 
FAU  .03120 
BSP  U242 
FSP  -372 


RAC  6567. 
INJ  LONG 
164.56 
92.91 
164.56 
92.91 
164.56 
92.91 


5 VEL  11.592  PTH  2.03  VHP  7.241 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


280.77 

260 . 77 
260 . 77 
260 . 77 
260.77 
260.77 


21  10  49 
2 0 32 

21  10  49 


21  10  49 


-COURSE  EXECUTION  ACCURACY 


ECC  .20979  INC  1.8722  VJ  30.065 
RCA  96.80  APO  1*8.20  V?  35.043 
TAC  152.61  ETC  168.69  ClP-166.74 


CPA  .39  RAP 
PC  CST  TIM  INJ 
33J6.4  -I 


60.40  ECC  1 .21 39 
2 LAT  INJ  2 LONG 
9.14  156.53 


ORBIT  CETERMINATICN  ACCURACY 


SGT 

5080.4 

SGR 

527.0  SG3 

167.7 

ST 

1673.3 

SR 

483-0 

SS 

4 30.9 

RRT 

.6213 

RRF 

.6719  RTF 

.8769 

CRT 

.9972 

CRS 

- .9176 

CST 

- . 9J  80 

SG0 

5107.6 

R23 

.1576  RJ3 

.8777 

LSA 

1786.0 

MSA 

166.5 

SSA 

34  .8 

SGI 

5091  .0 

SG2 

412.0  THA 

3.7] 

Etl 

1741 .2 

EL2 

35.0 

Alf 

16.06 

LAUNCH  CATE  FEB  28  1969 


flight  time  m.oo 


ARRIVAL  CATE  AUG  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  505.460 

RL  148.20  LAL  -.00  LOL  159.23  VL  26.551  GAL  .48  ATL  88.35  HCA  249.96  SMA  1 22.20  ECC  .21293  INC  1.6539  vj  30.06  5 

RP  108.10  LAP  -1.55  LOP  49.38  VP  37.005  CAP  10.38  A7P  90.57  TAL  3 78.21  TAP  68.17  RCA  96.18  APO  148.22  V2  35.056 

RC  175.544  GL  12.26  GP  -17.97  TAL  93.06  TAP  159.30  ETS  304.30  7AE  130.16  ETE  195.43  TAC  154.95  ETC  188.24  ClP-169.55 


planetocentric  conic 
C3  13.032  VHL  3.610 

OLA  33.38 

RAL  61.70 

RAO  6567. 

5 VEL  11. 594 

PTH  2.03 

VHP  7, 

,370 

QPA  1 .76 

RAP  62.39 

ECC 

1 .2145 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

; INJ  RT  ASC 

INJ  ATMTH 

INJ  TJ 

[ME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7l  .54 

20  34  33 

3085.91 

-25.60 

161 .72 

205.07 

67.01 

21  39 

19 

3205 .9 

'20.37 

153.7] 

108.46 

i 18  40 

2992.08 

-25.50 

95.21 

205.07 

67.79 

2 0 

32 

2392.1 

'28.37 

07.?] 

7l  .54 

20  34  33 

3005.91 

-25.60 

161 .72 

205.07 

67.01 

21  39 

19 

3205.9 

-20.37 

153.7] 

108.46 

1 18  40 

2992.00 

-25.50 

95.21 

285.07 

67.79 

2 0 

32 

2392.1 

-28.37 

07  .?] 

1 10.00 

2 24  10 

2791  .31 

-30.16 

01  .47 

286.91 

73.09 

3 10 

4] 

2191 .3 

-32.10 

7 2 .83 

110.00 

0 32  9 

3134.67 

- 21.19 

104.06 

282.65 

62.53 

1 24 

24 

2534.7 

-24.69 

96.66 

differential 

TOE  .8994 

CORRECTIONS 
TRA  .3549  TC3-7.P238 

BAU  1.2247 

MIO- 

SGT 

COURSE  EXECUTION  ACCURACY 
5311.2  SGR  516.4  SG3  170.0 

ORBIT  CETERMINA TION  ACCURACY 
ST  1449.0  SR  458.6  SS  330.0 

RCE  .2879 

RRA  .0671 

RC3  -.2024 

FAU  .03302 

RRT 

.6462  RRF 

.6412  RTF 

.9103 

CRT  .9942 

CRS  -.0444 

CST 

-.077? 

FOE  .2603 

FRA  .5441 

FC3-2.2464 

BSP  16960 

SG6 

5336.3  R23 

.0651  R13 

.9106 

LSA  1 54  7.4 

MSA  159.7 

SSA 

39.0 

BCE  .9444 

BRA  .3611 

0C3  7.0294 

FSP  -553 

SGI 

5321.0  SG2 

393.3  THA 

3.61 

Eli  1519.9 

EL?  47.? 

ALF 

17.47 

1990 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  cate:  re b 28  i 969 


FLIGHT  time  174.00 


ARRIVAL  CATE  AUG  21  1969 


HEL IOCENTR r C CONIC 
RL  148. 20  LAl  -.00  LOL  159. 23 

RP  108.06  LAP  -1.38  LOP  52.39 

RC  177.535  CL  10.59  GP  -17.24 

planetocentric  CONIC 
C3  13.209  VHL  3.634  CLA  .32.38  RAL 


DISTANCE  511.119 

VL  26.502  GAL  .97  A7L  88.56  MCA  253.16  SHA  12J.90  ECC  .21635  INC  1.4442  VI  30.065 

VP  36.982  GAP  10.68  A7P  90.42  TAl  176.46  TAP  69.63  RCA  95.53  APO  148.28  V2  35.069 

7Al  89.46  7AP  160.32  ETS  303.28  7AE  130.37  ETE  194.88  7 AC  157.29  ETC  187.75  ClP-170.36 


66.28  RAC  6567.5  VEL  11.602  PTH  2.03  VHP  7.527  CPA  3.03  RAP  64.43  ECC  1.2174 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG' 

73.60 

21  6 2 

3847.97 

-24.80 

158.45 

289.54 

68.48 

22  10  10 

3248  .0 

-27.49 

1 50 . 4 7 

106.40 

1 23  43 

3035.83 

-24 . 78 

98.22 

289.53 

68.46 

2 U 19 

2435.8 

-27.48 

90.25 

73.60 

21  6 2 

3847.97 

-24.80 

158.45 

289.54 

68.48 

22  10  10 

3248  .0 

-27.49 

150-4  7 

106.40 

1 23  43 

3035.83 

-24 . 78 

98.22 

289.53 

68.46 

2 14  19 

2435  .8 

-27.48 

90.25 

1 10.00 

3 10  6 

2707.44 

-31 .67 

75.40 

292.00 

76.39 

3 55  14 

2107.4 

-33.21 

66.51 

1 10.00 

0 22  46 

3224.36 

-18.28 

109.39 

286.20 

60.60 

1 16  30 

2624 .4 

-22-05 

102.29 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  CETERHINATION  ACCURACY 


TCE  .8212  TRA 

.5780 

TC3- 

■7.0052 

0AU 

1.2380 

SGT  5363.6  SGR  51 7.0  SG3  166.2 

ST 

1343. 3 

SR 

455  .8 

SS 

308.6 

ROE  .2877  RRA 

.0800 

RC3 

-.2728 

FAU 

.03208 

RRT  .6340  RRF  .6241  RTF 

.9128 

CRT 

.9843 

CRS 

-.7662 

CST 

-.8552 

FOE  .2103  FRA 

.6006 

FC3- 

•2.1025 

BSP 

17154 

SGB  5388.4  R23  .0546  R1 3 

.9131 

LSA 

1440.7 

MSA 

174  .0 

SSA 

39.0 

BCE  .8702  BRA 

.5835 

BC3 

7.0105 

FSP 

-543 

SGI  5373.6  SG2  399.1  THA 

3.52 

ELI 

14)6.4 

EL2 

76.4 

ALF 

18.52 

LAUNCH  CATE  FEB  28 

1969 

FLIGHT  TIME  176.00 

ARRIVAL 

CATE 

AUG 

23  1969 

HELIOCENTRIC  CONIC 

DISTANCE  516.755 

RL  148.20  LAL 

-.00 

LOL 

159.23 

VL 

26.453 

GAL 

1 .49  A7L  88.76  HCA  256.37 

SMA 

121 .61 

ECC 

.22007 

INC 

I .241  3 

VI 

30.065 

RP  108.02  LAP 

-1  .21 

LOP 

55.60 

VP 

36.959 

GAP 

11.00  A7P  90.29  TAL  174.72 

TAP 

7J  .09 

RCA 

94.85 

APO 

148.38 

V2 

35.083 

RC  179.506  GL 

8.96 

GP 

-16.57 

7AL 

85.80 

7AP 

161.27  ETS  302.07  7AE  130.56 

ETE 

1 94 . 38 

7AC 

159.64 

ETC 

187.21 

Clp- 

*17)  .16 

planetocentric  coiic 

C3  13.536  VHL 

3.679 

OLA 

31  .31 

RAL 

70.81 

RAO 

6567.5  VEL  11.616  PTH  2.04 

VHP 

7.687 

OPA 

4.21 

RAP 

66.53 

ECC 

1 .2228 

LNCH  A7MTH  LNCH 

TIME 

L-I 

: TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  A7WTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

76.06 

103.94 

76.06 


21  40  51 
1 25  4 

21  40  51 


3800 .91 
3093.52 
3800.91 


-23.88 

-23.87 

-23.88 


154.48 

102.21 

154.48 


294.11 

294.10 

294.11 


69.13 

69.12 

69.13 


22  44  12 
2 16  37 
22  44  12 


3200.9 

2493.5 

3200.9 


-26.50 

-26.49 

-26.50 


146.55 
94 .28 
146.55 


103.94 

1 

25  4 

3093.52 

-23.87 

102.21 

294.10 

69.12 

2 16 

37 

2493.5 

-26.49 

94  .28 

110.00 

3 

49  57 

2642.88 

-32.60 

70.59 

296.92 

79.09 

4 34 

0 

2042.9 

-33.76 

61  .55 

110.00 

0 

19  5 

3299.54 

-15.7J 

113.70 

289.91 

59.24 

1 14 

4 

2699.5 

-19.67 

106 .82 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COJRSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  . 7289 

TRA 

.8105 

TC3-6 .9032 

6AU  1.2501 

SGT 

5410.4  SGR 

516.7  SG3 

162.2 

ST  1228.1 

SR  451  -2 

SS 

290.5 

ROE  .2878 

RRA 

.0936 

RC3  -.2613 

FAU  .03033 

RRT 

.6215  RRF 

.6074  RTF 

.9154 

CRT  ,9608 

CRS  -.6570 

CST 

-.831  1 

FOE  . I 592 

FRA 

.6545 

FC3-I .9401 

BSP  17350 

SOB 

5435.0  R23 

.0451  R13 

.9156 

LSA  1324.6 

M5A  200 . 1 

SSA 

37.0 

BCE  .7837 

BRA 

.8159 

BC3  6.9081 

FSP  -533 

SGI 

5420.0  SG2 

404.1  THA 

3.42 

ELI  1303.0 

EL2  117.9 

alF 

39.61 

IUNCH  DATE 

FE8 

28  3969 

FLIGHT  TIME 

178.00 

ARRIVAL  DATE 

AUG 

25  1969 

HELIOCENTRIC  CONIC 

RL  148.20  LAL  -.00  LOL  159.23  VL  26.4Q4 

RP  107.98  LAP  -1.03  LOP  58.81  VP  36.936 

RC  181.455  Gl  7.37  GP  -15.97  7Al  82.12 

planetocentric  CONIC 


DISTANCE  522.363 

GAL  2.02  A7L  88.96  HCA  259.58  SHA  J21.33  ECC 

GAP  11.33  A7P  90.39  TAL  172.97  TAP  72.56  RCA 


.22412  INC  1 .0437  VI  30.065 
94 . 14  APO  148.52  V2  35 .095 


7AP  162.16  ETS  300.67  7AE  130.74  ETE  193.92  7 AC  161.99  ETC  186.58  CtP-171.96 


C3  14.025 

VHL  3.745 

DLA  30.16 

RAL  75.25 

RAO  6567.6 

VEL  11.637 

PTH  2.04 

VHP  7.860 

CPA  5.30 

RAP  68.67 

ECC  1.2308 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.15 

22  21  2 

3737.64 

-22.87 

149.32 

298.75 

69.77 

23  23  19 

3137.6 

-25.41 

141  .43 

JOO.85 

1 20  21 

3172.34 

-22.85 

107.71 

298.75 

69.76 

2 13  14 

2572.3 

-25.40 

99  .82 

79.15 

22  21  2 

3737.64 

-22.87 

149.32 

298.75 

69.77 

23  23  19 

3137.6 

-25.41 

1 A 1 .43 

100.85 

1 20  21 

3172.34 

-22.85 

107.71 

298.75 

69.76 

2 13  14 

2572.3 

-25 .40 

99.82 

110.00 

4 26  34 

2588.59 

-33.22 

66.48 

301 .76 

81  .45 

5 9 42 

1988.6 

-34 .05 

57.34 

no.oo 

0 17  56 

3369 . 39 

-13.24 

117.61 

295.82 

58.19 

I 14  5 

2769.4 

-17.35 

1 J 0.91 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.6283 

TRA  J .0589 

TC3-6.7J 14 

0AU 

1 .2593 

SGT 

5450.1 

SGR 

516.2  SG3 

158.1 

ST 

1123.7 

SR 

445.8 

SS 

281.8 

ROE 

.2889 

RRA  .1084 

RC3  -.2472 

FAU 

.02853 

RRT 

.6096 

RRF 

.5929  RTF 

.9174 

CRT 

.9144 

CRS 

-.5225 

CST 

-.8157 

FOE 

.1105 

FRA  . 7099 

FC3-1 .7612 

BSP 

1 7440 

SGB 

5474.5 

R23 

.0385  R13 

.9176 

LSA 

1217.7 

MSA 

238 .5 

SSA 

34  .0 

BDE 

.6916 

BRA  1 .0644 

BC3  6.7J59 

FSP 

-518 

SGI 

5459.3 

SG2 

408.5  THA 

3.32 

EL! 

1197.0 

Et2 

169.4 

ALF 

20. 37 

LAUNCH 

DATE  FEB  28  1969 

flight 

TIME 

180.00 

ARRIVAL 

CATE 

AUG 

27  1969 

HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23  VL 

RP  107.94  LAP  -.84  LOP  62.03  VP 

RC  183.384  GL  5.85  GP  -15.43  7AL 

PLANETOCENTRIC  CONIC 
C3  14.692  VHL  3.833  OlA  28.96  RAL 


26.356  GAL 
36.914  GAP 


DISTANCE  527.940 
2.58  A7L  89.15  HCA 
11. 68  A7P  90.11  TAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

83.66 

23 

13  26 

3635.21 

-21.76 

96.34 

1 

2 26 

3295 . 32 

-21 .75 

100.00 

2 

33  50 

3001 .85 

-26.52 

100.00 

0 

28  39 

3403.92 

-17.14 

110.00 

5 

0 48 

2541 .62 

-33.64 

110.00 

0 

18  10 

3436.91 

-10.79 

DIFFERENTIAL  CORRECTIONS 

TOE  .5116 

TRA 

1 .3151 

TC3-6 .4576 

BAU  1.2692 

ROE  .2903 

RRA 

.1235 

RC3  -.2327 

FAU  .02685 

FOE  .0606 

FRA 

.7621 

FC3-1 .5823 

BSP  1 7629 

BOE  .5882 

BRA 

1 .3209 

BC3  6.4618 

FSP  -509 

79.58  RAO  6567.6  VEL  11.665  PTH 
INJ  LONG  INJ  RT  ASC  IN- 
141  .31 
116.38 
96.29 
122.40 
62.88 
121 .30 


303.44 

303.44 
305.03 

301.44 
306.54 
297.85 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5489.9  SGR 
RRT  .5980  RRF 
SG0  5514.0  R23 
SGI  5498.6  SG2 


262.80 

SHA 

121 .05 

ECC  .22853 

INC  .8501 

VI 

30.065 

J 71.24 

TAP 

74.03 

RCA  93.39 

APO  148.71 

V2 

35 .108 

130.90 

ETE 

193.51 

ZAC  164.35 

ETC  185.80 

CLP 

-172.75 

2.05 

VHP 

8.047 

OPA  6.32 

RAP  70.86 

ECC 

1 .2418 

1 A7M7H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.40 

24 

14  ] 

3035.2 

-24.23 

133.46 

70.39 

1 

57  21 

2695.3 

-24.22 

108.54 

75.67 

3 

23  51 

2401  .8 

-28.23 

87.91 

65.13 

1 

25  23 

2801.9 

-20.35 

115.08 

83.55 

5 

43  10 

19 41  .6 

-34 .17 

53  .68 

57.37 

1 

15  27 

2836.9 

-15.02 

114.75 

514.4 

SG3 

153.9 

.5786 

RTF 

.9200 

.0316 

R1 3 

.9201 

41 1 .6 

THA 

3.23 

ORBIT  OETERMINA 
ST  1030.2  SR 
CRT  .8307  CRS 
LSA  1117.3  MSA 
ELI  1095.9  EL2 


TION  ACCURACY 

438.5  SS  279.9 
-.3636  CST  -.8147 

287.2  S5A  30.7 

229.5  AuF  20.4] 


1991 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69* 


LAUNCH  CATC  FCB  28  1969  FLIGHT  TIME  I 82.00  ARRIVAL  OATC  AUG  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  533.4 82 


RL  148.20 

lal 

-.00 

La  159.23 

VL  26.309 

GAL  3.] 

!6 

AZL  09.34 

HCA 

266.01 

SWA 

120 

.77 

ECC  .23333 

INC 

.6589 

V] 

30.06  5 

RP  107.90 

LAP 

-.66 

LOP  65.24 

VP  36.892 

GAP  12.05 

AZP  90.05 

tal 

169.51 

tap 

75 

.52 

RCA  92.59 

APO 

140.95 

V2 

35.120 

RC  185.291 

GL 

4.39 

GP  -14.93 

ZAL  74.03 

ZAP  163.76 

ETS  297,25 

ZAE 

131,05 

ETE 

193 

.13 

ZAC  166.72 

ETC 

184.80 

CLP 

-173.54 

PLANETOCENTRIC  CONIC 

C3  15.554 

VHL 

3.944 

CL A 27.72 

RAL  83.74 

RAD  6567, 

.6 

VEL  J1.702 

PTH 

2.06 

VHP 

0.247 

OPA  7.25 

RAP 

73.09 

ECC 

1 .2560 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 

17  43 

3311 .47 

-24.36 

118.45 

309.40 

75.10 

2 

12 

54 

2711 .5 

26.17 

110.25 

90.00 

23 

31  24 

3644.63 

-16.87 

139.97 

306.65 

66.92 

24 

32 

8 

3044.6 

19.86 

132.57 

100.00 

3 

23  23 

2906.34 

-27.95 

89.56 

310.32 

70,94 

4 

11 

50 

2306.3 

29.19 

80.97 

100.00 

0 

12  20 

3525.00 

-13.53 

129.58 

305.04 

63,09 

1 

n 

5 

2925.0 

17.04 

122.54 

110.00 

5 

32  59 

2500.76 

-33.91 

59.72 

311,28 

85.40 

6 

14 

40 

1900.8 

34.17 

50.48 

110.00 

0 

19  14 

3503.34 

-8.33 

124.87 

301 .97 

56.73 

1 

17 

37 

2903.3 

12.65 

110.44 

DIFFERENTIAL  CORRECTIONS 

MID- 

'COURSE  EXECUTION 

ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TCE  .3852 

TRA 

1 .5046 

TC3-6.1383 

BAU  1.2772 

SGT 

5524.3  SGR 

511.0 

SG3 

149.8 

ST  971 .0 

SR 

430.4 

SS 

286.8 

ROE  .2925 

RRA 

.1393 

RC3  -.2165 

FAU  .02510 

RRT 

.5868  RRF 

.5654 

RTF 

.9225 

CRT  .6987 

CRS 

-.2039 

CST 

-.0301 

FOE  .0124 

FRA 

.8140 

FC3-1 .4017 

BSP  17785 

see 

5548.0  R23 

.0261 

R13 

.9226 

LSA  1046.1 

MSA 

339.5 

SSA 

27.6 

BCE  .4836 

BRA 

1 .5907 

6C3  6.1421 

FSP  -497 

SGI 

5532.5  SG2 

413.8 

1 THA 

3.13 

ELI  1020.9 

El2 

292.8 

alf 

10.81 

LAUNCH  CATE  FEB  2S  1969  FLIGHT  TIME  104.00  ARRIVAL  DATE  AUG  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  538.985 


RL  140.20 

LAL 

-.00 

La  159.23 

VL  26.262 

gal 

3.77 

AZL  89.53 

HCA  269.23 

SMA 

120.52 

ECC  .23055 

INC 

.4690 

VI 

30.065 

RP  107.87 

LAP 

-.47 

LOP  68.46 

VP  36.070 

gap 

12.44 

AZP  90.01 

TAL  167.70 

TAP 

77.01 

RCA  91.76 

APO 

149.25 

V2 

35.132 

RC  187.175 

GL 

3.02 

GP  -14.47 

ZAL  71.30 

ZAP  164.47 

ETS  295.20 

ZAE  131.18 

ETE 

192.70 

ZAC  169.08 

ETC 

183.41 

CLP 

-174.32 

PLANETOCENTRIC  CONIC 

- 

C3  16.634 

VHL 

4,079  OLA  26.44 

RAL  87.73 

RAD  6567.7 

VEL  11.74 8 

PTH  2.07 

VHP 

8, 

,463 

OPA  8.10 

RAP 

75.35 

ECC 

1 .2738 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

12  42 

3197.32 

-26.13 

110 

.56 

314.02 

78.67 

3 

5 

59 

2597.3 

27.43 

102.13 

- 

90.00 

23 

0 14 

3789.33 

-12.81 

148 

.66 

310.13 

64.53 

24 

M 

23 

3189.3 

'16.14 

141 .56 

100.00 

4 

3 50 

2839.04 

-28.73 

84 

.71 

315.33 

81 .38 

4 

51 

9 

2239.0 

*29.63 

76.02 

- 

100.00 

0 

3 43 

3622.84 

-10.45 

135 

.21 

308.91 

61 .84 

i 

4 

6 

3022.8 

•14. J4 

128.36 

110.00 

6 

3 14 

2465,44 

-34.07 

56 

.97 

315.97 

87.02 

6 44 

19 

1865.4 

'34.1  1 

47.73 

110.00 

0 

20  40 

3569.21 

-5.85 

128 

.36 

306,13 

56.26 

1 

20 

17 

2969,2 

-10.25 

122.03 

_ 

DIFFERENTIAL 

. CORRECTIONS 

HIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .2482 

TRA 

1 .8675 

TC3-5.7689  BAU  1.2037 

SGT  5554.4  SCR 

508.0  SG3 

145.7 

ST  956.1 

SR 

421  .3 

SS 

300.7 

ROE  .2953 

RRA 

.1556 

RC3  -.1994 

FAU  .02356 

RRT 

.5759  RRF 

.5528  RTF 

.9250 

CRT  .5206 

CRS 

-.0560 

CST 

'.8778 

FOE  -.0348 

FRA 

.8652 

FC3-1 .2263 

BSP  1 7927 

SGB  5577.6  R23 

.0209  RJ  3 

.9251 

LSA  1016.8 

MSA 

384.0 

SSA 

2 4.9 

=■ 

BOE  .3858 

BRA 

1 .0740 

BC3  5.7724 

FSP  -487 

SGI  5562.1  SG2 

4J4.8  THA 

3.03 

ELI  984,7 

El2 

349.2 

Alf 

14.03 

LAUNCH  OATE  FEB  28  1969 

flight  time  106.00 

arrival 

DATE 

SEP 

2 1969 

- 

HELIOCENTRIC  CONIC 

OISTANCE  544.442 

— 

RL  148.20 

LAL 

-.00 

La  159.23 

VL  26.216 

CAL 

4.41 

AZL  89.72 

HCA  272.45 

SMA 

120.24 

ECC  .24423 

INC 

.2  792 

VI 

30.065 

RP  107.83 

LAP 

-.28 

LOP  71 .68 

VP  36.849 

GAP 

12.06 

AZP  89.99 

TAL  166.07 

TAP 

78.52 

RCA  90.08 

APO 

149.61 

V2 

35.144 

RC  189.037 

gl 

1 .72 

GP  -14.06 

ZAL  67.87 

ZAP  165.13 

ETS  292.90 

ZAE  131.31 

ETE 

192.45 

ZAC  17 1 .44 

ETC 

181 ,31 

CLP 

-175.1  1 

PLANETOCENTRIC  CONIC 

C3  17,959 

VHL 

4.236 

CLA  25.16 

RAL  91.52 

RAO  6567.7 

VEL  11.804 

PTH  2.09 

VHP 

8.696 

DPA  8.80 

RAP 

77,65 

ECC 

1 .2956 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

54  35 

3124.37 

-27,00 

105 

.39 

319.85 

81.12 

3 

46 

39 

2524.4 

- 

27.95 

96.86 

90.00 

22 

56  36 

3897.7) 

-9.56 

154 

.96 

313.97 

63.22 

24 

1 

34 

3297.7 

- 

13.08 

140  .04 

100.00 

4 

39  19 

2786.69 

-29.21 

80 

.89 

320.19 

83.34 

5 

25 

46 

2106.7 

- 

29.82 

72.14 

100 .00 

23 

54  33 

3710.62 

-7,59 

140 

.16 

312.92 

61.00 

24 

56 

23 

3110.6 

- 

11  .40 

133.44 

110.00 

6 

31  36 

2435.38 

-34.15 

54 

.63 

320.61 

88.40 

7 

12 

12 

1835.4 

- 

33.99 

45.39 

110,00 

0 

22  41 

3634.69 

-3,37 

131 

.80 

310.31 

55.96 

1 

23 

16 

3034.7 

-7.01 

125 .54 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1050 

TRA 

2.1682 

TC3-5.3546 

BAU  1.2863 

SGT  5577.3  SGR 

503.6  SG3 

14 1 ,7 

ST  991.5 

SR 

412,0 

SS 

319.0 

ROE  -2993 

RRA 

.1726 

RC3  -.1808 

FAU  .02190 

RRT 

.5654  RRF 

.5417  RTF 

.9274 

CRT  .3272 

CRS 

.0627 

CST 

-.9197 

FOE  -.0705 

FRA 

.91  79 

FC3-1 .0556 

BSP  1 7966 

SGB  5600.0  R23 

.0175  RJ  3 

.9275 

LSA  1043.1 

MSA 

400.0 

SSA 

22.6 

BOE  .3174 

BRA 

2.1751 

BC3  5,3576 

FSP  -472 

SGI  5584.6  SG2 

4J4.9  THA 

2.94 

Eli  1002.3 

El2 

305.1 

alf 

9.10 

LAUNCH  DATE  F£8  28  1969  FLIGHT  TIME  188.00  ARRIVAL  CATE  SEP  4 J969 

HELIOCENTRIC  CONIC  DISTANCE  549.847 

RL  148.20  LAL  -.00  La  159.23  VL  26.171  GAL  5.08  AZL  89.91  MCA  275.67  SNA  119.98  ECC  .25042  INC  .0885  V]  30.065 

RP  107.79  LAP  '.09  LOP  74.91  VP  36.827  GAP  13.30  AZP  89.99  TAl  164.38  TAP  80.05  RCA  89.94  APO  150-03  V2  35.155 

RC  190.875  Gl  .52  GP  -13.68  ZAL  64.57  ZAP  165.73  ETS  290.36  ZAE  131.41  ETE  192.16  ZAC  173.77  ETC  177.70  ClP-175.90 

PlANETOCENTRIC  conic 

C3  19.560  VHL  4.423  OLA  23.88  RAl  95.11  RAO  6567.0  VEL  11.072  PTH  2.11  VHP  8.947  DPA  9.59  RAP  79.97  ECC  1.3219 

LNCH  AZMTH  LNC8  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 30  24  3069.95  -27.51  101 .49  324.70  83.01  42134  2470.0  '28.19  92.89 

90.00  22  49  23  3992.28  -6.62  160.34  317.94  62.40  23  55  55  3392.3  -10.26  153.56 

100.00  5 11  14  2744.86  -29.50  77.01  324.94  84.93  5 56  59  2144.9  -29.89  69.03 

100.00  23  51  14  3792.61  -4.86  144.71  316.98  60.47  24  54  27  3192.6  -8.76  13 8.09 

110.00  65 88  2410.42  -34.18  52.68  325.21  09.56  7 38  18  1810.4  -33.86  43.45 

110.00  0 24  45  3699.82  -.00  135.21  314.51  55.83  1 26  25  3099.8  -5.36  128.90 

DIFFERENTIAL  CCRRECTICNS  MIO-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMJNA HON  ACCURACY 

TOE  -.0497  TRA  2.4798  TC3-4.9275  BAU  1.2892  SGT  5598.7  SCR  497.6  SG3  137.8  ST  1064.1  SR  401 .6  SS  34J.7 

ROE  .3037  RRA  .1895  RC3  -.1627  FAU  .02036  RRT  .5547  RRF  .5301  RTF  .9301  CRT  .1408  CRS  .1646  CST  -.9512 

FOE  -.1226  FRA  .9689  FC3  --9013  BSP  18J01  SOB  5620.8  R23  .0136  R13  .9302  LSA  1114.1  MSA  410.7  $SA  20.6 

BCE  .3077  BRA  2.4071  0C3  4.9302  FSP  -462  SGI  5605.6  SG2  413.5  THA  2.84  ELI  1065.8  El2  397.0  AtF  3.53 


1992 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  190.00  ARRIVAL  CATE  SEP  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  555.19? 


RL  148.20 

LAL  -.00 

La  159.23 

VL  26.126 

GAL  5.79 

AZL  90.10 

HCA  278.90 

SMA 

119.73 

ECC  .25710 

INC 

.1033 

VI 

30.065 

RP  107.76 

LAP  .10 

LOP  70 . 1 3 

VP  36.806 

GAP  13.78 

AZP  90.02 

TAl  162.70 

TAP 

81  .60 

RCA  88.94 

APO 

350.52 

V2 

35.166 

RC  192.690 

GL  -.58 

GP  -13.33 

7AL  61  .4J 

ZAP  166.27 

ETS  287.55 

ZAE  131.51 

ETE 

191 .88 

ZAC  176.06 

ETC 

169.92 

CLP 

-176.69 

PLANE TOCENTRIC  CONIC 

C3  21.477 

VHL  4.634 

OLA  22.63 

RAL  98.40 

RAO  6567,9 

VEL  11.952 

PTH  2.13 

VHP 

9.218 

OPA  10.23 

RAP 

82.31 

ECC 

1.3535 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 2 8 

3027.77 

-27.82 

98.45 

329.43 

84.51 

4 

52  35 

2427.0 

- 

28.29 

89.81 

90.00 

22  44  33 

4079.15 

-3.05 

165.23 

321.98 

61.92 

23 

52  32 

3479.2 

-7.58 

158.53 

100.00 

5 40  14 

2711  .47 

-29.67 

75.35 

329.60 

06.22 

6 

25  25 

21 11.5 

- 

29.88 

66.55 

100.00 

23  49  8 

3070.69 

-2.23 

149.01 

321 .08 

60.18 

24 

53  39 

3270.7 

-6.18 

142.45 

110.00 

7 22  51 

2390.39 

-34.18 

51.11 

329.76 

90.40 

8 

2 4 2 

1790.4 

- 

33.74 

41  .90 

no. oo 

0 26  55 

3764.54 

J .60 

138.58 

318.70 

55.85 

1 

29  40 

3164,5 

-2.90 

1 32 . 38 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2128 

TRA  2.8082 

TC3-4.409? 

BAU  1.2896 

SGT  5615.3  SGR  - 

490.5  SG3  ; 

134.1 

ST  1165.4 

SR 

391  .0 

SS 

365.2 

ROE  .3090 

RRA  .2067 

RC3  -.1446 

FAU  .01886 

RRT  , 

.5440  RRT 

.5190  RTF 

.9330 

CRT  -.0139 

CRS 

.2442 

CST 

-.9714 

FDE  -.1650 

FRA  1 .0206 

FC3  -.7604 

BSP  10217 

SG0  5636.6  R23 

.0103  R13 

.9330 

LSA  1218.6 

MSA 

399.0 

SSA 

19.0 

BDE  .3752 

BRA  2.8158 

BC3  4.4916 

FSP  -451 

SGI  5621.6  SG2  - 

4 11.1  THA 

2.74 

ELI  1165.4 

El? 

391  .0 

ALF 

179.70 

LAUNCH  DATE  FES  28  1969 

FLIGHT  TIME  192.00 

ARRIVAL 

. DATE 

SEP 

8 1969 

HELIOCENTRIC  CONIC 

DISTANCE  560.467 

RL  148.20 

LAL  -.00 

La  159.23 

VL  26.00? 

GAL  6.54 

AZL  90.30 

MCA  282.12 

SMA 

119.48 

ECC  .26456 

INC 

.3003 

VI 

30.0  6 5 

RP  107.73 

LAP  .29 

LOP  81.36 

VP  36.785 

GAP  14.29 

AZP  90.06 

TAL  161.05 

TAP 

83.17 

RCA  87.87 

APO 

151 .09 

V2 

35.177 

RC  194.480 

GL  -1  .60 

GP  -13.01 

ZAL  50 .42 

ZAP  166.75 

ETS  284.47 

ZAE  131.59 

ETE 

191 .62 

ZAC  170.09 

ETC 

143.94 

CLP 

-177.49 

PLANE TOCENTRIC  CONIC 

C3  23.755 

VHL  4.874 

OLA  21.41 

RAL  101 .64 

RAO  6568.0 

VEL  12.047 

PTH  2.15 

VHP 

9.513 

OPA  10.80 

RAP 

84.67 

ECC 

1 .3910 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

I TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 30  39 

2995.00 

-28.01 

96.07 

334.07 

85.69 

5 

20  34 

2395.0 

■28.32 

87.42 

90.00 

22  41  12 

4160.91 

-1  .22 

169.80 

326.06 

61 .71 

23 

50  33 

3560.9 

-5.00 

163.15 

100.00 

6 6 42 

2685.30 

-29.78 

73.41 

334.19 

87.23 

6 

51  27 

2085.3 

■29.84 

64  .60 

100.00 

23  47  51 

3945.84 

.32 

153.14 

325.20 

60.11 

24 

53  37 

3345.8 

-3.66 

146.61 

110.00 

7 45  50 

2375.14 

-34.17 

49.92 

334.26 

91.19 

8 

25  26 

1775.1 

- 

33.62 

40.72 

110.00 

0 29  8 

3028.76 

4.05 

141.94 

322.88 

56.03 

1 

32  57 

3228.8 

-.44 

135,73 

differential 

. CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

-.3830 

TRA 

3.1547  TC3-4 .0506 

Cvi 

ir 

t> 

CD 

SGT 

5626.8 

SGR 

482.2 

SG3 

130.4 

ST 

1282.5 

SR 

380.3 

SS  389.0 

ROE 

.3153 

RRA 

.2237  RC3  -.1268 

FAU  .01739 

RRT 

.5331 

RRF 

.5082 

RTF 

.9360 

CRT 

-.1336 

CRS 

.3055 

CST  -.9833 

FDE 

-.2054 

FRA 

1.0734  FC3  -.6339 

BSP  10310 

SG0 

5647.4 

R23 

.0077 

R13 

.9360 

LSA 

1339.8 

MSA 

381  .4 

SSA  17.6 

BOE 

.4961 

BRA 

3.1626  0C3  4.0526 

FSP  -441 

SGI 

5632.7 

SG2 

407.5 

THA 

2.63 

ELI 

1283.6 

El? 

376.5 

ALF  177.52 

LAUNCH  DATE  FEB  ZB  1969  FLIGHT  TIME  194.00  ARRIVAL  CATE  SEP  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  565.660 

RL  148 .20  LAL  -.00  La  159. 23  VL  26.056  CAL  7.33  A7t  90.50  HCA  285.35  SMA  119.24  ECC  .27263  INC  .5017  V|  30.065 

RP  107.70  LAP  .48  LOP  84 . 58  VP  36.763  GAP  14.84  AZP  90.13  TAL  159.42  TAP  84.77  RCA  86.73  APO  151.75  V2  35.187 

RC  196.245  GL  -2.52  GP  -12.72  7AL  55.59  7AP  167.17  ETS  281.11  7A£  131.65  ETE  191.38  7AC  178.26  ETC  63.16  ClP-178.30 

PLANE TOCENTR I C CONIC 


C3  26.453 

VHL  5 

.143 

OLA  20.23 

RAL  104.58 

RAO  6568.1 

VEL  12.158 

PTH  2.18 

VHP  9.832 

OPA  11.30 

RAP  87.05 

ECC  1 .4353 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

90.00 

4 56 

30 

2970.03 

-28.13 

94.25 

338.62 

86.59 

5 46  0 

2370.0 

-28 . 30 

05.59 

90.00 

22  30 

53 

4230.07 

1 .29 

174.15 

330.15 

61.71 

23  49  3? 

3638.9 

-2.50 

167.52 

100.00 

6 30 

56 

2665.53 

-29.83 

71  .94 

338.72 

68.00 

7 15  21 

2065.5 

-29.79 

63.14 

100.00 

23  47 

8 

4018.60 

2.78 

157.13 

329.32 

60.23 

24  54  7 

3410.6 

-1  .20 

150.61 

110.00 

8 7 

9 

2364.50 

-34.15 

4 9.09 

338.73 

91.66 

8 46  33 

1764.5 

-33.54 

39.90 

110.00 

0 31 

20 

3892.40 

6,46 

145.29 

327.04 

56.36 

1 36  13 

3292.4 

1 .99 

139.05 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.5575  TRA  3.5239  TC3-3.6171  BAU  1.2797  SGT  5633.2  SCR  472.9  SG3  126.9  ST  1404.0  SR  369.7  SS  412.1 

ROE  .3228  RRA  .2408  RC3  -.1094  FAU  .01 591  RRT  .5223  RRF  .4981  RTF  .9391  CRT  -.2220  CRS  .3509  CST  -.99 00 

FOE  -.2433  FRA  1.1288  FC3  -.5207  BSP  18306  SG6  5653.1  R23  .0060  R13  .9391  LSA  1465.7  MSA  362.8  SSA  16.5 

60E  .6442  BRA  3.5321  BC3  3.6187  FSP  -427  SGI  5638.7  SG2  402.9  THA  2.52  ELI  1407.4  EL2  359.8  AlF  176.42 

LAUNCH  DATE  FEB  28  1 969  FLIGHT  TIME  196.00  ARRIVAL  DATE  SEP  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  570.758 

RL  148.20  LAL  -.00  La  159.23  VL  25.996  GAL  8.18  A7L  90.71  HCA  288.58  SMA  119.00  ECC  .28147  INC  .7095  VI  30.065 

RP  107.67  LAP  .67  LOP  87.81  VP  36.742  GAP  15.43  AZP  90.23  TAL  157.82  TAP  86.40  RCA  85.51  APO  1 52 . 50  V2  35.196 

RC  197.986  GL  -3.36  GP  -12.45  ZAL  52.94  ZAP  167.52  ETS  277.49  7AE  131.69  ETE  191.15  ZAC  176.31  ETC  32.48  CLP-179.11 

PLANE TOCENTRIC  CONIC 


C3  29.637 

VHL 

5.444 

DLA  19.11 

RAL  107.33 

RAO  6568.2  VEL  12.269 

PTH  2.21 

VHP  1 0.180 

OPA  11.73 

RAP 

89.43 

ECC 

1 .4070 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

5 

20  0 

2951 .70 

-20.19 

92.92  343.11 

87.25 

6 9 

12 

2351  .8 

- 

20.28 

04.25 

90.00 

22 

37  15 

4313.79 

3.70 

178.33  334.24 

61 .91 

23  49 

9 

3713.8 

-.08 

J7|  .70 

100.00 

6 

53  7 

2651.51 

-29.86 

70.90  343.18 

60.55 

7 37 

18 

2051 .5 

- 

29.74 

62.10 

100.00 

23 

46  49 

4 089.29 

5.17 

161.03  333.43 

60.52 

24  54 

59 

3489.3 

1 .20 

154  .49 

110.00 

8 

26  51 

2358.24 

-34.13 

40.60  343.15 

91.97 

9 6 

9 

1758.2 

- 

33.40 

39.42 

1 10.00 

0 

33  30 

3955.33 

8.62 

140.63  331.20 

56.04 

1 39 

26 

3355.3 

4.39 

142.34 

inferential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7433 

TRA 

3.9102 

TC3-3.2061 

BAU  1.2709 

SGT  5636.1  SGR 

462.1  SG3 

123.5 

ST  1526.5 

SR 

356.7 

SS 

434 .9 

ROE  .3309 

RRA 

.2570 

RC3  -.0933 

FAU  .01452 

RRT  .5103  RRF 

.4070  RTF 

.9425 

CRT  -.2920 

CRS 

.3894 

CST 

-.9939 

FDE  -.2813 

FRA 

1.1045 

FC3  -.4243 

BSP  18378 

SGB  5655.0  R2J 

.0042  R13 

.9425 

LSA  1590.3 

MSA 

344.2 

SSA 

15.5 

BOE  .8136 

BRA 

3.9186 

BC3  3,2074 

FSP  -417 

SGI  5641.1  SG2 

397.1  THA 

2.41 

ELI  1530.2 

EL2 

342.2 

ALF 

175.87 

1993 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


L AUNCH  CATE  PEB  28  1969 


FLIGHT  TIME  198.00 


ARRIVAL  CATE  SEP  14  1969 


HELIOCENTRIC  CONIC 
RL  148.20  LAL  -.00  LOL  159.23 

RP  107.64  LAP  .06  LOP  91.05 

RC  199.703  CL  '4.13  GP  -12.21 

planetocentric  CONIC 


DISTANCE  575.74 2 

VL  25.954  GAL  9,00  A7L  90.93  MCA  291.61  5MA  110.77  ECC  .29119  INC  ,9255  VI  30.065 

VP  36.721  GAP  16.06  A7P  90.34  TAL  156.26  TAP  00.07  RCA  04.10  APO  153.35  V2  35.205 

7AL  50.45  7AP  167.79  ETS  273.60  7AE  131.71  ETE  190.93  7AC  174.07  ETC  23.00  ClP-179.95 


C3  33.394 

VHL  5.779 

OLA  18.04 

RAL  109,87 

RAO  6560. 

3 VEL  12.440 

PTH  2.25 

VHP  10.561 

OPA  12.11 

RAP  91  .81 

ECC  1.5496 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 41  24 

2939.40 

-28.23 

92.02 

347.52 

07.70 

6 30  23 

2339.5 

-2B.25 

83.36 

90.00 

22  36  0 

4386.10 

6.01 

182.40 

338.32 

62.20 

23  49  15 

3706.1 

2.25 

175.73 

100.00 

7 13  25 

2642.72 

-29.87 

70.25 

347.56 

00.09 

7 57  26 

2042.7 

-29.71 

61  .45 

100.00 

23  46  40 

4150.09 

7.46 

164.85 

337.54 

60.97 

24  56  6 

3550.1 

3.53 

158.27 

110.00 

8 45  2 

2356.12 

-34.13 

40.44 

347.54 

92.06 

9 24  18 

1756.1 

-33.47 

39.26 

110.00 

0 35  37 

4017.46 

ii  .n 

151 .96 

335.33 

57.46 

1 42  35 

3417.5 

6.74 

145.61 

DIFFERENTIAL 

CORRECTIONS 

HID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9373  TRA  4.3192  TC3-2.6165  BAU  1.2579  SGT  5634.3  SCR  450.1  SG3  120.2 

ROE  .3400  RRA  .2725  RC3  -.0704  PAU  .01317  RRT  .4974  RRF  .4753  RTF  .9461 

POE  -.3183  PRA  1,2424  PC3  -.3415  BSP  16452  SC0  5652.2  R23  .0028  R13  .9462 

BOE  .99 71  BRA  4.3270  0C3  2.0176  PSP  -407  SGI  5630.7  SG2  390.1  THA  2.29 


ST  1642.0  SR 
CRT  -.3463  CRS 
LSA  1709.3  MSA 
ELI  1647.4  El2 


347.7  SS  457.0 
.4205  CST  -.9962 
326.6  SSA  14.6 
325.3  AlP  175.64 


LAUNCH  OATE  PEB  28  1969 


PLIGHT  TIME  200.00 


ARRIVAL  DATE  SEP  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  500.593 


RL  140.20 

LAL 

-.00 

LOL  159.23 

VL  25.913 

GAL  10.05 

ATI  91.15 

HCA  295.04 

SMA 

110.54 

ECC  .30188 

INC  1 .1516 

VI 

30.065 

RP  107.62 

LAP 

1 .04 

LOP  94 .20 

VP  36.700 

GAP  16.70 

ATP  90.49 

TAL  154.74 

TAP 

89.70 

RCA  82.76 

APO  154.33 

V2 

35.213 

RC  201 .391  GL  -4.70 
PLANETOCENTRIC  CONIC 

GP  -11.90 

2AL  40.14 

7AP  167.99 

ETS  269.46 

7AE  131.7J 

ETE 

190.71 

7AC  171 .70 

ETC  20.05 

CLP 

179.20 

C3  37.026 

VHL 

6.150 

DLA  17.03 

RAL  112.22 

RAD  6560.5 

VEL  12.617 

PTH  2.29 

VHP 

10.977 

OPA  12.42 

RAP  94.19 

ECC 

1 .6225 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

0 54 

2932.46 

-20.25 

91.51 

351.87 

07.96 

6 

49  46 

2332.5 

-20.23 

02.84 

90.00 

22 

35  24 

4456.06 

0.21 

106.36 

342.40 

62.00 

23 

49  40 

3056.1 

4.50 

179.65 

100.00 

7 

32  0 

2630.60 

-29.00 

69,95 

351 .92 

09.05 

0 

15  59 

2030.7 

-29.69 

61  .1  5 

100.00 

23 

46  59 

4225,00 

9.65 

168.61 

341 .63 

61 .57 

24 

57  24 

3625 . 1 

5.70 

161  .97 

110.00 

9 

1 45 

2357.66 

-34.13 

40,57 

351  .57 

91.90 

9 41  3 

1757.9 

-33.40 

39.39 

I 10.00 

0 

37  39 

4070.66 

13.33 

155.33 

339.45 

50.23 

1 

45  30 

34  70.7 

9.03 

140  .07 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE- 

1.1360 

TRA 

4.7544 

TC3- 

2.4414 

BAU 

1.2350 

SGT 

5621.3  SCR 

436.9 

SC3 

117.0 

ST 

1749.6 

SR 

336.8 

SS 

478.3 

ROE 

.3501 

RRA 

.2869 

RC3 

- .0646 

FAU 

.01103 

RRT 

.4039  RRF 

.4630  RTF 

.9504 

CRT 

-.3880 

CRS 

.4450 

CST 

-.9975 

FOE 

-.3544 

FRA 

1.3035 

FC3 

-.2700 

BSP 

10506 

see 

5638.3  R23 

.0011 

R13 

.9504 

LSA 

1810.4 

MSA 

310.3 

SSA 

13.7 

BOE 

1 .1095 

BRA 

4.7631 

BC3 

2.44?3 

FSP 

-397 

SCI 

5625.3  SG2 

382.0 

THA 

2.16 

ELI 

1754.6 

EL2 

309.5 

alf 

175.59 

LAUNCH 

OATE 

FEB  i 

26  1969 

flight  time 

202.00 

ARRIVAL 

cate 

SEP 

10  1969 

GAL 

GAP 


HELIOCENTRIC  CONIC 
PL  140.20  LAL  -.00  LOL  159.23 

RP  107.59  LAP  1 .22  LOP  97.52 

RC  203.056  Gl  -5.39  GP  -11.77 

planetocentric  CONIC 

C3  43.062  VHL  6.562  CLA  16.09  RAi  114.39  RAD  6560.6 


0 1 STANCE  505.204 

11.09  A7L  91.39  HCA  290.20  SNA  110.32  ECC  .31367  INC  1.3901  VI  30.065 
17.55  A7P  90,66  TAL  153.27  TAP  91.55  RCA  01.23  APO  155.44  V2  35.271 


VL  25.072 

VP  36.679  — 

7AL  46.00  7AP  160.11  ETS  265.11  7AE  131.60  ETE  190.51  7AC  169.50  ETC  17.91  CLP  170.33 


VEL  12.023  PTH  2.33  VHP  11.436  OPA  12.67  RAP  96.56  ECC  1.7087 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 10  40 

2930,17 

-28.25 

91  .34 

356.15 

88.04 

7 7 30 

2350.2 

-28.23 

82.68 

90.00 

22  34  56 

4523.81 

10.29 

190.25 

346.45 

63.47 

23  50  20 

3923.8 

6.65 

183.47 

100.00 

7 40  50 

2638.93 

-29.80 

69.96 

356.19 

09.04 

8 32  57 

2038.9 

-29.69 

61  .16 

100.00 

23  47  10 

4290.29 

11.74 

170.33 

345.70 

62.31 

24  58  49 

3690.3 

7.94 

165.60 

110.00 

9 J7  6 

2 363.17 

-34.14 

40.99 

356,16 

91.74 

9 56  30 

1763.2 

-33.53 

39.80 

110.00 

0 39  36 

4130.81 

15.46 

158.69 

343.55 

59.13 

1 40  34 

3538.8 

11  .25 

152.12 

differential  corrections 
TDE-1.347I  TRA  5.2215  TC3-2.1O06  0AU  I. 2143 

ROE  .3615  RRA  .3000  RC3  -.0519  FAU  .01046 

PDE  -.3090  PRA  1.3690  FC3  -.2103  BSP  10430 

BOE  1.3947  BRA  5.2301  BC3  2.1092  PSP  -305 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5617.4  SCR  422.6  SG3  113.9 

RRT  .4600  RRF  .4500  RTF  .9530 

SGB  5633.3  R23  .0016  R13  .9538 

SCI  5620.9  SG2  373.2  THA  2.03 


ORBIT  DETERMINATION  ACCURACY 
ST  1040,4  SR  326.0  SS  490.7 

CRT  -.4225  CRS  .4659  CST  -.9905 

LSA  1919.4  MSA  295.2  SSA  13.0 

ELI  1853.6  EL2  294.7  ALP  175.63 


LAUNCH  DATE  PEB  20  1969 


PLIGHT  TIME  204.00 


ARRIVAL  date  SEP  20  1969 


HELIOCENTRIC  CONIC 
RL  140.20  LAL  -.00  LOL  159.23 

RP  107.57  LAP  1.40  LOP  100.75 

RC  204.697  CL  -5.92  CP  -11.50 

planetocentric  conic 
C3  49.263  VHL  7.019  OLA  15.21 


VL  25.033* 
VP  36.650 
7AL  44 ,02 


DISTANCE  509.703 

CAL  12.21  A7L  91.64  HCA  301.51  SNA  118.11  ECC 
GAP  16.39  A7P  90.86  TAL  151.87  TAP  93.30  RCA 


.32672  INC  1.6435  VI 
79.52  APO  156.70  V2 


30.065 
35 .220 


7AP  160.14  ETS  260.50  7A£  131.6 1 ETE  190.31  7AC  167.23  ETC  16.54  CuP  177.43 


RAL  116.30  RAO  6560.0  VEL  13.062  PTH  2.30  VHP  11  .943  OPA  12.07  RAP  98.91  ECC  1 .8107 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 34  48 

2932.10 

-26.25 

91.40 

.34 

67.97 

7 23  41 

2332.1 

-28.23 

02.82 

90.00 

22  34  40 

4589.40 

12.26 

194,06 

350.47 

64.27 

23  51  9 

3989.4 

6.70 

187.19 

100.00 

0 4 26 

2643.05 

-29.87 

70.27 

.39 

80.08 

0 40  29 

2043,0 

-29.71 

61  .47 

100.00 

23  47  43 

4353.68 

13.71 

176.00 

349.73 

63.18 

25  0 17 

3753.7 

10.01 

169.17 

110.00 

9 31  9 

2371.73 

-34,16 

49.66 

.30 

91.34 

10  10  41 

1771  .7 

-33.60 

40.46 

110.00 

0 41  26 

4197.77 

17.49 

162.06 

347,62 

60.15 

1 51  23 

3597.8 

13.39 

155.35 

DIFFERENTIAL  corrections 
TOE-1.5692  TRA  5.7161  TC3-1 .7976  BAU  1.1042 

ROE  .3736  RRA  .3110  RC3  -.0400  FAU  .00915 

FOE  -.4249  FRA  1.4375  FC3  -.1607  BSP  10469 

BDE  1.6131  BRA  5.7245  BC3  1.7981  FSP  -375 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5602.9  SCR  406.9  SG3  111.0 

RRT  .4500  RRF  .4343  RTF  .9579 

SCB  5617.6  R23  .0016  R13  .9579 

SCI  5605.9  SG2  363.2  THA  1 .86 


ORBIT  DETERMINATION  ACCURACY 
ST  1936.8  SR  315.2  SS  519.5 

CRT  -.4525  CRS  .4854  CST  -.9990 

LSA  2010.3  MSA  280.6  SSA  12.4 

ELI  1942.1  EL2  200.3  ALP  175.70 


1994 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  DATE  FEB  28  1969  FLIGHT  TIME  206,00  ARRIVAL  DATE  SEP  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  594.048 


RL  140.20 

LAL 

-.00 

LOL  159.23 

VL  25.795 

GAL  13.43 

A7L  91.92 

MCA  304.74 

SMA 

117.90 

ECC  .34120 

INC 

1 .9154 

vl 

30.065 

RP  107.55 

LAP 

1 .57 

LOP  103.99 

VP  36.637 

GAP  19.33 

AZP  91 .09 

TAL  150.53 

TAP 

95.20 

RCA  77.67 

APO 

158.13 

V2 

35.235 

RC  206.313 

GL 

-6.40 

GP  -11.40 

ZAL  A2.2X 

ZAP  160.00 

ETS  255.90 

ZAE  131.51 

ETE 

190.10 

7AC  164.99 

ETC 

15.60 

CLP 

176.49 

PLANETOCENTRIC  CONK 

C3  56.633 

VHL 

7.525 

OLA  14.40 

RAL  110.20 

RAO  6569.0 

VEL  13.341 

PTH  2.44 

VHP 

12.505 

OPA  13.01 

RAP 

101 .23 

ECC 

1 .9320 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIH 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

49  26 

2937.78 

-20.24 

91.90 

4.45 

07.77 

7 

38  24 

2337.8 

28.25 

83.23 

90.00 

22 

34  32 

4652.79 

14.10 

197.01 

354.45 

65.19 

23 

52  5 

4052.0 

10.64 

190.04 

100.00 

8 

18  29 

2650.64 

-29.06 

70.84 

4.51 

08.50 

9 

2 39 

2050.6 

-29.74 

62.03 

100.00 

23 

48  11 

4415.17 

15.57 

179.62 

353.73 

64.16 

25 

1 46 

3815.2 

11.97 

172.68 

110.00 

9 

43  56 

2383.22 

-34.17 

50.55 

4.53 

90.01 

10 

23  40 

1783.2 

-33.68 

41  .35 

110.00 

0 

43  8 

4255.36 

19.41 

165.4? 

351.65 

61 .29 

1 

54  4 

3655.4 

15.42 

158 .57 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .8028 

TRA 

6.2461 

TC3-1 .5134 

BAU  1.1460 

SGT  5583.7  SGR 

390.1  SG3 

108.1 

ST  2014.5 

SR 

304.4 

SS 

540.4 

ROE  .3873 

RRA 

.3195 

RC3  -.0311 

FAU  .00782 

RRT  , 

.4292  RRF 

.4162  RTF 

.9621 

CRT  -.4790 

CRS 

.5035 

CST 

-.9993 

FOE  -.4610 

FRA 

1.5111 

FC3  -.1195 

BSP  18405 

SG0  5597.3  R23 

.0018  R13 

.9621 

LSA  2090.0 

MSA 

266.6 

SSA 

31.7 

BOE  1 .0439 

BRA 

6.2542 

BC3  1 .5137 

FSP  -366 

SGI  5506.2  SG2 

352.2  THA 

1.72 

ELI  2019.6 

EL2 

266.5 

alf 

175.79 

LAUNCH  OATE  FE0  28  1 969  FLIGHT  TIME  208.00  ARRIVAL  DATE  SEP  2 4 1969 

HELIOCENTRIC  CCNIC  DISTANCE  5 98.029 

RL  14 8.20  LAL  -.00  LOL  159.23  Vl  25.758  GAL  14.76  AZL  92.21  MCA  307.90  $MA  117.70  ECC  .35732  INC  2.2095  VI  30.065 

RP  107.53  LAP  1.74  LOP  107.23  VP  36.617  GAP  20.37  AZP  91.36  TAL  149.29  TAP  97.27  RCA  75.64  APO  159.76  V2  35.240 

RC  207.904  GL  -6.82  GP  -11.24  ZAL  40.57  ZAP  167.91  ETS  251  .14  ZAE  131.36  ETE  189.90  ZAC  162.78  ETC  14.93  ClP  175.51 

planetocentric  CONIC 

C3  65.429  VHL  8.089  OLA  13.66  RAL  119.04  RAO  6569-2  VEL  13.667  PTH  2.50  VHP  13.131  OPA  13.11  RAP  103.52  ECC  2.0768 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 2 30 

2946 . 79 

-20.21 

92.55 

6.45 

07.44 

7 51  45 

2346.0 

-28.27 

03.89 

90.00 

22  34  30 

4713.90 

15.01 

201.40 

350.36 

66.20 

23  53  4 

4113.9 

12.46 

194.40 

100.00 

8 31  9 

2661.30 

-29.84 

71.63 

8.52 

00.17 

9 15  31 

2061 .3 

-29.70 

62.02 

100.00 

23  40  40 

4474.61 

17.30 

103.18 

357.66 

65.24 

25  3 14 

3874.6 

13.82 

1 76 . 1 2 

110.00 

9 55  31 

2397.33 

-34.10 

51.66 

0.60 

90.16 

10  35  29 

1797.3 

-33.76 

42.43 

110.00 

0 44  43 

4311.36 

21.20 

160.70 

355.64 

62.54 

1 56  34 

3711  .4 

17.36 

161 .76 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.0400 

TRA 

6.0167 

TC3-1 .2546 

BAU 

1.0976 

SGT  5560.2  SGR 

372.4 

SG3 

105.4 

ST 

208! .3  SR 

293.7 

SS 

561  .9 

ROE  .4023 

RRA 

.3249 

RC3  -.0228 

FAU 

.00644 

RRT  .4040  RRF 

.3947 

RTF 

.9662 

CRT 

-.5032  CRS 

.5207 

CST 

-.9996 

FOE  -.4977 

FRA 

1 .5909 

FC3  -.0853  BSP 

10402 

SGB  5572.7  R23 

.0023 

R13 

.9662 

LSA 

2161 . 0 MS A 

253.2 

SSA 

1 1.1 

BOE  2.0679 

BRA 

6.8244 

6C3  1.2540 

FSP 

-357 

SGI  5562.3  SG2 

340.4 

THA 

1.56 

ELI 

2086.7  El2 

253.2 

ALF 

175.88 

LAUNCH  DATE 

FE0 

20  1969 

flight  time 

210.00 

arrival 

DATE 

SEP 

26  1969 

HELIOCENTRIC  CONIC  DISTANCE  601.659 


RL  1 40 ,20 

LAL 

-.00 

LOL  159.23 

VL 

25.722 

GAL  16.21 

A7L  92.53 

HCA  311.22 

SMA 

117.51 

ECC 

.37532 

INC 

2.5308 

Vl 

30.065 

RP  107.52 

LAP 

1 .90 

LOP  110.40 

VP 

36.597 

GAP  21.52 

AZP  91.67 

TAL  140.14 

tap 

99.36 

RCA 

73.41 

APO 

161 .61 

V2 

35.246 

RC  209.470 

GL 

-7.19 

GP  -11.08 

ZAL 

39.09 

ZAP  167.63 

ETS  246.35 

ZAE  131.15 

ETE 

189.69 

ZAC 

160.62 

ETC 

14.4? 

CLP 

174.40 

planetocentric  i 

CONIC 

C3  75.903 

VHL 

0.7J7 

OLA  12.90 

RAL 

121.33 

RAO  6569.5 

VEL  14.040 

PTH  2.56 

VHP 

13.832 

DPA 

13.15 

RAP 

105.75 

ECC 

2.2505 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 

14  27 

2958.72 

- 

28.17 

93.42 

12.33 

07,00 

8 

3 45 

2358.7 

28.29 

84.76 

90.00 

22 

34  31 

4772.55 

17.39 

205.06 

2.19 

67.30 

23 

54  3 

4172.6 

14.17 

197.87 

100.00 

0 

42  31 

2674.67 

- 

29.81 

72.62 

12.42 

07.65 

9 

27  6 

2074.7 

29.82 

63.02 

I 00.00 

23 

49  7 

4531 .83 

18.90 

186.60 

1 .51 

66.40 

25 

4 39 

3931  .8 

15.55 

179.49 

110.00 

10 

5 55 

2413.71 

- 

34.10 

52.94 

12.55 

89.40 

10 

46  9 

1813.7 

- 

■33.08 

43.70 

110.00 

0 

46  9 

4365.55 

22.07 

172.10 

359.55 

63.07 

1 

50  54 

3765.6 

19.17 

164 .92 

differential  corrections 

MI 0 -COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCORAC* 

TDE-2.3053 

TRA 

7.4370 

TC3-1 .0107 

BAU 

1.0349 

SGT  5533.1  SGR 

353.0  SG3 

102.8 

ST 

2136.3 

SR 

283.3 

SS 

584  .2 

ROE  .4191 

RRA 

.3266 

RC3  -.0156 

FAU 

.00495 

RRT 

.3762  RRF 

.3692  RTF 

.9704 

CRT 

-.5253 

CRS 

.5369 

CST 

-.9997 

FOE  -.5346 

FRA 

1 .6790 

FC3  -.0564 

BSP 

10364 

SOB  5544.4  R23 

.0031  R13 

.9704 

LSA 

2219.8 

MSA 

240.5 

SSA 

10.5 

BOE  2.3431 

BRA 

7.4442 

0C3  1 .0188 

FSP 

-346 

SGI  5534.7  SG2 

327.7  THA 

1.30 

ELI 

2141  .5 

El2 

240.5 

alf 

175.97 

LAUNCH  DATE  FE0  28  1969 

FLIGHT  time  212.00 

ARRIVAL  OATE 

SEP 

20  1969 

HELIOCENTRIC 

: conic 

DISTANCE  604.052 

RL  140.20 

LAL 

-.00 

La  159.23 

vl 

25.608 

GAL  17.02 

A7L  92.69  MCA  314.45 

SMA 

117.33 

ECC 

.39551 

INC 

2.8857 

Vl 

30.065 

RP  107.50 

LAP 

2.06 

LOP  113.7 2 

VP 

36.577 

GAP  22.82 

A7P  92.02  fAL  147.12 

tap 

101.57 

RCA 

70.92 

APO 

163.73 

V2 

35.250 

RC  211 .012 

GL 

-7.51 

GP  -10.94 

ZAL 

37.70 

ZAP  167.24 

ETS  241 .56 

ZAE  130.00 

ETE 

189.40 

ZAC 

158.51 

ETC 

14.04 

CLP 

173.39 

PLANETOCENTRIC  CONIC 

C3  88.726 

VHL 

9.419 

OLA  12.37 

RAL 

122.64 

RAO  6569.7 

VEL  14.494 

PTH  2.63 

VHP 

14.620 

OPA 

13.16 

RAP 

107.93 

ECC 

2.4602 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

24  54 

2973.19 

28.11 

94.40 

16.07 

06.40 

0 

14  27 

2373.2 

28.31 

85.82 

90.00 

22 

34  32 

4028.53 

18.83 

200.54 

5.91 

68.45 

23 

55  1 

4228.5 

15.74 

201 .23 

1 00.00 

6 

52  35 

2690.40 

29.76 

73.79 

16.17 

87.03 

9 

37  25 

2090.4 

29.05 

64.98 

100.00 

23 

49  32 

4586.56 

20.35 

190.10 

5.26 

67.62 

25 

5 59 

3986.6 

17.14 

102.77 

110.00 

10 

15  8 

2432.07 

- 

34.16 

54.37 

16.37 

88.55 

10 

55  40 

1032.1 

-33.98 

45.13 

110.00 

0 

47  24 

4417.66 

24.39 

175.38 

3.36 

65.27 

2 

1 2 

3017.7 

20.85 

168.02 

differential 

. CORRECTIONS 

MI 0- COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.5036 

TRA 

8.1038 

TC3  -.8095 

BAU 

.9602 

SGT  5501.1  SGR 

334.3  SG3 

100.3 

ST 

2102.6 

SR 

272.9 

SS 

605.5 

ROE  .4375 

RRA 

.3234 

RC3  -.0099 

FAU 

.00341 

RRT  , 

,3407  RRF 

.3360  RTF 

.9744 

CRT 

-v£406 

CRS 

.5552 

CST 

-.9998 

FOE  -.5746 

FRA 

1 .7744 

FC3  -.0333 

BSP 

10358 

see  5511 .2  R23 

.0040  R13 

.9744 

LSA 

2270.0 

MSA 

227.6 

SSA 

9.9 

BOE  2.6204 

BRA 

8.1102 

SC 3 .8095 

FSP 

-330 

sci  mz.t  see 

314.2  THA 

1.19 

ELI 

2107.8 

El2 

227.6 

alf 

176.03 

1995 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  » 


LAUNCH  OATE  F£0  28  1969 


r L 1 OH T TIME  214.00 


ARRIVAL  CATE  SEP  30  1969 


HELIOCENTRIC  CONIC 
RL  14 8.20  LAI  - .00  LOL  1 

RP  107.49  LAP  2.21  LOP  1 

RC  212.528  GL  '7.79  GP  - 

PLANE TOCENTRIC  CONIC 
C3  104.221  VHL  10.209  OLA 
LNCH  AZMTH  LNCH  TIME  L'l 
90.00  7 33  59  2969 

90.00  22  34  32  4661 

100.00  9 1 20  2706 

100.00  23  49  52  4636 

110.00  10  23  10  2452 

110. 00  0 48  28  4467 

DIFFERENTIAL  CORRECTIONS 


59.23 

16.97 

10.60 

11.83 

TIME 

.08 

.56 

.15 

.51 

.09 

.34 


DISTANCE  607.496 

VL  25.655  GAL  19.61  AZl  93.26  MCA  317.69  SMA  117.15  ECC  .4J622  JnC  3.2624  VI  30.065 
VP  36.557  GAP  24.29  AZP  92.43  TAl  146.26  TAP  103.94  RCA  68.16  APO  166.15  V2  35.254 
ZAL  36.64  ZAP  166.72  ETS  236.83  ZAE  130.54  ETC  169.25  ZAC  156.46  ETC  13.74  ClP  172.23 


RAL  123.78 
INJ  LAT 
-28  .04 
20.12 
-29.69 
21  .67 
-34.11 
25.77 


RAO  6570.0 
INJ  LONG 
95.69 
211.09 
75.10 
193.40 
55.93 
170.50 


VEL  15.019  PTH  2.70  VHP  15.513  OPA  13.13  RAP  110-04  ECC  2.7152 
INJ  RT  ASC  INJ  AZMTH 


19.63 

9.49 

19.76 

0.86 

20.03 

7.04 


65.87 

69.64 

86.34 

66.09 

07.63 

66.72 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

0 23  49 

2309.9 

-28.32 

67.04 

23  55  54 

4201 .6 

17.17 

204.46 

9 46  28 

2108.2 

-29.00 

66-30 

25  7 11 

4030.5 

16.60 

165.94 

114  2 

1052.1 

-34.06 

46.69 

2 2 55 

3867.3 

22.39 

17 1 .05 

LAUNCH  DATE  F£0  28  1969 

HELIOCENTRIC  CCNIC 
RL  148.20  LAL  -.00 
RP  107.48  LAP  2.35 
RC  214.018  GL  -0.03 
planetocentric  CONIC 
C3  123.216  VHL  11  .100 
LNCH  AZMTH  LNCH  TIME 
7 41  41 

22  34  29 

9 6 45  2727.66 

23  50  6 4667.32 

10  29  56  2473.52 

0 49  16  4514.23 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


TC3  -.6221 

BAU 

.8669 

RC3  -.0054 

FAU 

.00170 

FC3  -.01 41 

BSP 

18329 

8C3  .6221 

FSP 

-330 

La  159.23 

VL 

25.625 

LOP  120.21 

VP 

36.539 

GP  -10.67 

ZAL 

35.69 

DLA  11.37  RAL 

124.74 

L-I  TIME 

INJ  LAT 

3000.49 

-27.94 

4931 .26 

21.26 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  5464.6  SGR 
RRT  .2971  RRF 
SG0  5473,6  R23 
SCI  5465.4  SG2 

FLIGHT  TIME  216.00 


ORBIT  DETERMINATION  ACCURACY 


314 .2  SC3 

97.9 

ST 

2216.4 

SR 

262.9 

SS 

635.0 

.2963  RTF 

.9782 

CRT 

-.5723 

CRS 

.5746 

CST 

-.9999 

.0050  R13 

.9782 

LSA 

2312.4 

MSA 

215.1 

SSA 

9.4 

300.0  THA 

.90 

ELI 

2223.5 

El2 

215.1 

ALF 

176.06 

ARRIVAL  DATE  OCT  2 1969 


GAL 

CAP 


01 STANCE  609.451 

21.60  AZL  93.73  HCA  320.92  SMA  116.99  ECC  .44307  INC  3.7317  VI  30.065 
25.96  A7P  92.90  TAL  145.57  TAP  106.49  RCA  65.06  APO  166.92  V2  35-256 


ZAP  166.05  ETS  232.20  ZA£  130.10  ETC  189.00  ZAC  154.53  ETC  13.52  ClP  170.97 

RAO  6570.3  VEL  15.636  PTH  2.70  VHP  16.529  DPA  13.07  RAP  112.05  ECC  3.0270 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


-29.60 

22.83 

-34.04 

26.99 


97.05 
215.09 
76.54 
196.56 
57.60 
101 .66 


22.99 

12.68 

23.14 

12.26 

23.50 

10.54 


65.20 

70.05 

05.59 

70.16 

06.65 

60.10 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

0 31  49 

2400 . 5 

-20.31 

00.40 

23  56  41 

4331 .3 

18.46 

207.54 

9 54  13 

2127.7 

-29.89 

67.75 

25  0 13 

4087,3 

19.92 

188.97 

11  11  12 

1873.5 

-34.13 

40.36 

2 4 32 

3914.2 

23.79 

173.90 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


ROE 


LAUNCH  DATE  FEB  28  1969 

HELIOCENTRIC  CCNIC 
Rl  148.20  LAL  - .00  LOL  159.23 

RP  107.48  LAP  2.49  LOP  123.46 

RC  215.482  GL  -8.23  GP  -10.55 

planetocentric  conic 
C3„ 1 46 . 709  VHL  12.112  DLA  10.98 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 47  55  3020.79 

90.00  22  34  21  4977.21 

100.00  9 14  45  2740.69 

100.00  23  50  11  4732.54 

110.00  10  35  29  2496.11 

1 10 .00  0 49  53  4557.09 

differential  corrections 
TOE-3.5322  TRA10.4979  TC3  -.3064 
ROE  .5095  RRA  .2713  RC3  , 0002 

FOE  -.7099  FRA  2.1323  FC3  .0152 

BOE  3.5607  BRA 10. 501 4 6C3  .3064 

LAUNCH  DATE  FEB  28  1969 

HELIOCENTRIC  CONK 
RL  140.20  LAL  -.00  LOL  159.23 

RP  107.47  LAP  2.61  LOP  126.71 

RC  216.920  GL  -8.40  GP  -10.42 

planetocentric  CCNIC 
C3  176.047  VHL  13.260  OLA  10.60 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
7 52  33  3050.62 

22  34  4 5016.90 

9 19  14  2771 .09 

23  50  5 4773.67 


TC3 

-.4552  BAU 

. 7499 

SGT 

5423,7  SGR 

294.1 

SG3 

95.6 

ST 

2243.6  SR 

253.2 

SS 

664.3 

RC3 

-.0021  FAU- .00025 

RRT 

.2429  RRF 

.2451 

RTF 

.9816 

CRT 

-.5970  CRS 

.5959 

CST 

-.9999 

FC3 

.0018  BSP 

18267 

SOB 

5431.6  R23 

,0061 

R13 

.9810 

LSA 

2344,8  MSA 

202.8 

SSA 

6.8 

8C3 

.4552  PSP 

'323 

SGI 

5424.2  SG2 

205.2 

THA 

.76 

ELI 

2248.7  EL2 

202.7 

alf 

176.11 

flight  time 

218.00 

ARRIVAL 

DATE 

OCT 

4 1969 

VL  25.597 
VP  36.521 
ZAL  34.93 

RAL  125.50 
INJ  LAT 
-27.02 
22.26 
-29.47 
23.84 
-33.93 
28.06 

BAU  .6010 
FAU- .00258 
BSP  16091 
FSP  -313 


01STANCE  610.520 

CAL  23.04  AZL  94.25  HCA  324.15  SMA  116.84 
GAP  27.00  AZP  93.45  TAL  145.11  TAP  109.26 


ZAP  165.23  ETS  227,69  ZAE  129.54  ETC  186.73 


ECC  .47294  INC  4.2482  VI  30-065 
RCA  61.58  APO  172.10  V2  35.259 
ZAC  152.70  ETC  13.37  ClP  169-60 


RAO  6570.6  VEL  16.372  PTH  2.06  VHP  17.694  DPA  13.00  RAP  113.95  ECC  3.4145 
INJ  LONG  INJ  RT  ASC 
98.52  26.11 

210.09  16.04 

70.10  26.29 

199.53  15.47 

59.36  26.73 

104.62  13.01 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5370.0  SCR 
RRT  .1752  RRT 
SG8  5385.0  R23 
SGI  5379.0  SG2 

flight  time  220.00 


f AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

04,47 

0 38  23 

2420,8 

-20.29 

89.09 

72.03 

23  57  18 

4377.2 

19.60 

210.43 

84,70 

10  0 34 

2148,7 

-29.89 

69.32 

71.41 

25  9 4 

4132.5 

21  .08 

191 .82 

85.61 

11  17  5 

1896.1 

-34.17 

50.12 

69.63 

2 5 51 

3957.9 

25.03 

176.76 

ORBIT  DETERMINATION  ACCURACY 


274.2  SG3 

93.4 

ST 

2257.3 

SR 

244.2 

SS 

696.6 

.1001  RTF 

.9051 

CRT 

-.6226 

CRS 

.6185 

CST 

-.9999 

.0072  R13 

.9851 

LSA 

2367.3 

MSA 

190.6 

SSA 

8.2 

269.9  THA 

.51 

ELI 

2262.4 

EL2 

190.6 

alf 

1 76.12 

ARRIVAL  0ATE  OCT  6 1969 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


10  39  34  2519.70 

0 50  10  4597.82 


VL  25.571 
VP  36.505 
ZAL  34 . 30 

RAL  126.05 
INJ  LAT 
-27.66 
23.11 
-29.32 
24.71 
-33.00 
20.98 


DISTANCE  610.447 

26.39  AZL  94.05  HCA  327.30  SMA  116.71 
30.09  AZP  94,09  TAL  144.93  TAP  112.31 


ECC  .50597  INC  4.0524  VI  30.065 
RCA  57.66  APO  175.76  V2  35.260 
ZAC  150.99  ETC  13.26  ClP  166.10 


GAL 
GAP 

ZAP  164.23  ETS  223.32  ZAE  128.04  ETC  100.44 

RAO  6570.9  VEL  17.244  PTH  2.94  VHP  19.035  OPA  12.92  RAP  115. 7i  ECC  3.6973 
INJ  LONG 
100.10 
220.05 
79.74 
202.26 
61  .19 
107.37 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

26.94 

03.69 

0 

43 

24 

2450.6 

-28.2 5 

91  .40 

16.90 

73.16 

23 

57 

43 

4410.9 

20.58 

213,09 

29.15 

83.93 

10 

5 

25 

2171  .1 

-29.86 

70.96 

18.37 

72.61 

25 

9 

39 

4173.7 

22.09 

194 .46 

29.66 

04.54 

11 

21 

33 

1919.7 

-34 .10 

51  .96 

16.79 

71.02 

2 

6 

40 

3997.0 

26.11 

179.36 

MIO-CCURSE  EXECUTION  ACCURACY 


TC3 

-.1772  BAU  .4171 

SGT  5327.2  SGR 

255.3 

SG3 

91  .4 

RC3 

.0013  FAU- .00534 

RRT 

.0807  RRF 

.0961 

RTF 

.9001 

FC3 

,0262  BSP  18022 

SGB 

5333,4  R23 

.0003 

R13 

.9881 

BC3 

.1772  FSP  -307 

SGI 

5327,3  SG2 

254.2 

THA 

.24 

ORBIT  DETERMINATION  ACCURACY 
ST  2261.1  SR  235.8  SS  734.  i 

CRT  -.6510  CRS  .6445  CST  -.9999 

LSA  2362.2  MSA  170.6  SSA  7.6 

Eli  2266.3  EL2  170.6  AlF  176.09 


1996 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  1 1 969 


FLIGHT  TIME  70.00 


ARRIVAL  date  MAT  10  1969 


heliocentric  CONIC 

RL  140.24  LAL  -.00  LOt  160.24 

RP  108.55  LAP  .45  LOP  248.00 

RC  60.976  CL  1.94  GP 

PLANETOCENTRIC  CONIC 
C3  40.980  VHL  6.402  OLA  2.69 

LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  0 32  53  2475.93 

90.00  13  10  50  4953.07 

100.00  1 55  29  2209.51 

100.00  14  30  56  4694.72 

110.00  3 6 36  1906.90 

110.00  15  36  10  4490.09 

differential  CORRECTIONS 


VL  20.197 
VP  30.075 
21 .03  ZAl  157.07 

RAL  1.33 
INJ  LAT 
-24.93 
21  .74 
-26.22 
23.00 
-29.69 
26.37 


DISTANCE  195.936 

GAL  -11.27  AZL  09.55  HCA  00.57  SMA  133.31  ECC  .22410  INC  .4491  VI  30.050 

GAP  -7.33  AZP  09.99  TAL  229.39  TAP  317.96  RCA  103.44  APO  163.10  V2  34.911 

ZAP  35.13  ETS  329.77  7AE  140.21  ETE  31.02  7AC  123.16  ETC  140.44  ClP  -20.01 


RAO  6560.6  VEL  12.742  PTH  2.32  VHP  6.190 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  32.36  RAP  29.54  ECC  1.6744 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


50.74 

216.51 

30.70 

197.04 

20.73 

100.00 


235.95 
234 .00 
235.50 
233.61 
234.43 
232.10 


103.00 

71.40 

104.90 

70.36 

107.70 

67.42 


1 14  9 

14  33  24 

2 32  10 

15  49  10 

3 39  43 

16  51  0 


1075.9 

4353.1 
1609.5 
4094.7 

1306.9 

3090.1 


'22.78 

19.00 

-23.92 

20.11 

-26.97 

23.08 


50.73 
208.91 

30.74 
169.43 

12.60 

172.47 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1562 

TRA 

-.3242 

TC3 

.3064  BAU 

.2115 

SGT 

507.7  SGR 

507.7  SG3  161 .5 

ST 

165.1 

SR 

305.4 

SS 

274.6 

ROE 

- . 3274 

RRA 

.3185 

RC3 

.2349  FAU 

.06245 

RRT 

.2949  RRF 

-.5839  RTF  -.4300 

CRT 

.6662 

CRS 

-.7742 

CST 

-.9716 

FOE 

-.5274 

FRA 

-.7214 

FC3-1 

.3193  BSP 

1440 

SGB 

718.0  R23 

-.1209  R13  -.6305 

LSA 

413.0 

MSA 

157.2 

SSA 

26.2 

80E 

.3627 

BRA 

.4545 

BC3 

.3860  FSP 

-436 

SGI 

577.7  SC2 

426.3  THA  45.00 

ELI 

327.7 

EL2 

114.8 

alf 

67.24 

LAUNCH  DATE  MAR  1 1969 


FLIGHT  TIME  72.00 


ARRIVAL  DATE  MAT  1 0 1969 


HELIOCENTRIC  CONIC 


0ISTANCE  202.642 


RL  148.24 

LAL 

-.00 

LOL  160.24 

VL  28.282 

GAL  -11.16 

A7L  89.74 

HCA  91.74 

SMA 

133.95 

ECC  .22007 

INC  .2615 

VI 

30.058 

RP  108.58 

LAP 

.26 

LOP  251 .98 

VP  30.128 

GAP  -6.55 

AZP  90.01 

TAL  230.46 

TAP 

322.20 

RCA  104.47 

APO  163.43 

V2 

34.900 

RC  63.000  GL  1.J5 

PLANETOCENTRIC  CONIC 

GP  22.42 

ZAL  158.59 

ZAP  36.05 

ETS  332.00 

ZAE  140.36 

ETE 

35.07 

ZAC  121.91 

ETC  148.14 

CLP 

-32.60 

C3  40.127 

VHL 

6.335 

OLA  1 .69 

RAL  1 .03 

RAO  6560.5 

VEL  12.708 

PTH  2.31 

VHP 

5.050 

OPA  33.39 

RAP  28.24 

ECC 

1 .6604 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

39  5 

2439.68 

-24.32 

56.26 

234 .00 

104.97 

1 

19  45 

1839.7 

-22.03 

48.34 

90.00 

13 

2 14 

4976.69 

22.29 

218.19 

233. 7J 

72.07 

14 

25  12 

4370.7 

J9.63 

210.52 

100.00 

2 

1 13 

2174.76 

-25.59 

36.39 

234.49 

106.00 

2 37  20 

1574.0 

-23.15 

28.44 

100.00 

14 

22  47 

4710.04 

23.54 

196.63 

233.25 

71 .03 

15 

41  26 

4J10.0 

20.73 

190.96 

1 JO. 00 

3 

11  16 

1955.49 

-29.01 

18.53 

233.20 

100.92 

3 

43  51 

1355.5 

-26.16 

10.52 

110.00 

15 

29  13 

4510.00 

26.91 

101.46 

231 .07 

60.07 

16 

44  24 

3910.9 

23.69 

173.77 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


CJRBIT  DETERMINATION  ACCURACT 


TOE 

-.1513 

TRA 

-.3310  TC3 

.2982  BAU 

.2167 

SGT 

501.2  see 

536.6 

SCJ  100.7 

ST 

164.1 

SR 

290.9 

SS 

308.5 

ROE 

-.3052  RRA 

.3360  RC3 

.2726  FAU 

.06862 

RRT 

.2070  ew 

-.6361 

RTF  -.3927 

CRT 

.6222 

CRS 

-.7640 

CST 

-.9650 

FOE 

-.6264 

FRA 

-.8093  FC3-1 

.4005  BSP 

1500 

SGB 

734.2  B23 

-.1310  R13  -.6600 

LSA 

423.6 

MSA 

163.1 

SSA 

26.2 

BOE 

.3407 

BRA 

.4717  BC3 

.4040  FSP 

-499 

SGI 

590.6  SC2 

436.1 

THA  51.69 

ELI 

311 .0 

El2 

119.9 

ALF 

67.08 

LAUNCH 

DATE 

MAR 

1 1969 

FLIGHT  TIME 

74.00 

arrival 

DATE 

MAV 

14  1969 

HELIOCENTRIC  CONIC 

RL  148.24  LAL  '.00  LOt  160.24  VL  28.352 

RP  108.62  LAP  .07  LOP  255.16  VP  38.170 

RC  65.076  GL  .33  GP  23.90  ZAL  159.18 

PLANETOCENTRIC  CONIC 


01  STANCE  209.313 

GAL  -11.07  A7L  09.93  HCA  94.92  SMA  134.50  ECC  .21660  INC  .0723  VI  30.050 

GAP  -5.02  A7P  90.01  TAL  231.36  TAP  326.20  RCA  105.37  APO  163.63  V2  34.089 

7AP  42.77  ETS  334.27  7AE  148.55  ETE  40.48  ZAC  120.44  ETC  147.98  CLP  -36.60 


C3  39.377 

VHL  6.275 

Ola  .72 

RAL  .84 

RAO  6568.5 

VEL  12.679 

PTH  2.30 

VHP  5,539 

OPA  34.41 

RAP  26.66 

ECC  1 .6480 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 45  33 

2404.69 

~ -23.60 

53.90 

233.99 

106.00 

I 25  38 

1004.7 

-21.26 

46.06 

90.00 

12  54  15 

5004.15 

22. SI 

219.87 

233.49 

72.76 

14  17  39 

4404.1 

20.24 

212.14 

100.00 

2 7 14 

2141  .23 

-24.94 

34.11 

233.58 

107.04 

2 42  55 

1541 .2 

-22.37 

26.26 

100.00 

14  15  15 

4742.84 

24.06 

200.22 

233.06 

71.71 

15  34  10 

4142.8 

21  .34 

192.48 

110.00 

3 16  15 

1925.21 

-28.33 

16.45 

232.31 

109.99 

3 45  20 

1325.2 

-25.34 

8.54 

110.00 

15  22  44 

4531 .62 

27.42 

102.64 

231.7J 

68.75 

16  30  1 5 

3931 .6 

24.29 

175.08 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1508 

TRA 

-.3447 

TC3 

.2808 

BAU 

.2216 

SGT 

492.2  SGR 

570.1 

SG3 

200.8 

ST 

167,3 

SR 

274.1 

SS 

342.6 

ROE 

-.2004 

RRA 

.3540 

RC3 

.3137 

FAU 

.07501 

RRT 

.2575  RRF 

-.6051 

RTF 

-.3317 

CRT 

.5721 

CRS 

-.7409 

CST 

-.9579 

FOE 

-.7334 

FRA 

-.8961 

FC3-1 

.6491 

BSP 

1557 

SGB 

753.2  RZ3 

-.1219  R13 

-.6931 

LSA 

437.7 

MSA 

160.0 

SSA 

26.2 

BOE 

.3)04 

BRA 

.4941 

BC3 

.4210  FSP 

-563 

SGI 

605.7  SG2 

447.6 

THA 

59.91 

Eli 

294.6 

EL2 

127.7 

alf 

65.96 

LAUNCH  DATE  MAR  1 1969 


FLIGHT  TIME  76.00 


ARRIVAL  DATE  MAT  16  1969 


HELIOCENTRIC  CONIC 
RL  140.24  LAL  -.00  LOL  160.24 

RP  100.65  LAP  -.11  LOP  250.33 

RC  67.190  GL  -.52  CP  25.46 

PLANETOCENTRIC  CONIC 


DISTANCE  215.950 

VL  28.410  GAL  -10.90  AZL  90.12  HCA  90.09  SMA  134.95  ECC  .21359  INC  .11 49  VI  30.058 

VP  30.203  GAP  -5.12  ATP  09.90  TAL  232.11  TAP  330.20  RCA  106.12  APO  163.77  V2  34.878 

7AL  159753  7AP  46.90  ETS  336.42  ZA£  148.70  ETE  45.66  ZAC  118.77  ETC  147.99  CLP  -40.82 


C3  38.707 

VHL  6.222 

OLA  -.24 

RAL  .75 

RAO  6569. 5 

VEL  12.652 

PTH  2.30 

VHP  5.263 

OPA  35.41 

RAP  24 . 79 

ECC  1 .6370 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 52  19 

2370.70 

-23.03 

51.62 

233.27 

106.95 

1 31  50 

1770.7 

-20.49 

43.87 

90.00 

12  46  50 

5029.47 

23.31 

221.56 

233.43 

73.46 

14  20  39 

4429.5 

20.83 

213.77 

100.00 

2 13  33 

2100.67 

-24,27 

31.92 

232.94 

106.01 

2 40  42 

1500.7 

-21 .58 

24.16 

1 00.00 

14  6 17 

4766.73 

24.56 

201.02 

233.01 

72.41 

15  27  44 

4166.7 

21.93 

194.01 

11 0.00 

3 21  33 

1095.04 

-27.63 

14.45 

231.52 

110.90 

3 53  9 

1295.8 

'24 . 52 

6.65 

110.00 

15  16  47 

4552.32 

27.93 

104.24 

231.71 

69.44 

16  32  39 

3952.3 

24.87 

176.40 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACT 


TOE 

-.1541 

TRA 

-.3641  TC3 

.2540 

BAU 

.2276 

SGT 

4S2.8 

see 

609.9 

SG3 

221.6 

ST 

174.2 

SR 

254.5 

SS 

377.8 

ROE 

-.2524 

RRA 

.3706  RC3 

.3586 

FAU 

.00155 

RRT 

.2019  RRF 

-.7304 

RTF 

-.2466 

CRT 

.5130 

CRS 

-.7036 

CST 

-.9510 

FOE 

-.0495 

FRA 

-.9012  FC3-1 

.8240 

BSP 

1624 

SGB 

777.1 

R23 

-.0940  RJ3 

-.7313 

LSA 

455  .8 

MSA 

J7l  .4 

SSA 

26.1 

BOE 

.2957 

BRA 

.5210  BC3 

.4399 

FSP 

-630 

SGI 

626.8 

SG2 

459.4 

THA 

69.62 

Eli 

275.9 

EL2 

138.0 

alf 

63.57 

1997 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  MAR  i 1969 
HELIOCENTRIC  CONIC 

RL  148.24  LAL  -.00  L(X  160.24  VL  28.456 

RP  108.68  LAP  -.30  LOP  261.50  VP  38.228 

RC  69.360  GL  -1.40  GP  27.09  7Al  159.95 

planetocentric  CONIC 

C3  38.102  VHL  6.173  DLA  -1.18  RAL  .78  RAO  6568. 


flight  time  78. do 
DISTANCE  222.550 


ARRIVAL  CATE  mat  10  1969 


GAP 

7AP 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 59  25 

2337.44 

-22.35 

49.42 

90.00 

12  39  56 

5054.75 

23.79 

223.26 

100.00 

2 20  13 

2076.83 

-23.59 

29.8! 

100.00 

14  1 49 

4790.60 

25.05 

203.43 

110.00 

3 27  12 

1867.15 

-26.91 

12.52 

110.00 

15  11  20 

4573.04 

28.42 

185.66 

ATL  90.31 

HCA  101.27 

SMA  135.31 

ECC  .21096 

INC 

.3081 

VI 

30.058 

ATP  89.94 

TAL  232.70 

TAP  333.97 

RCA  106.76 

APO 

163.85 

V2 

34.867 

ETS  338.57 

TAE  148.76 

ETE  51,43 

TAC  116.90 

ETC 

148.17 

CLP 

-45.27 

VEL  12.628 

PTH  2.29 

VHP  5.023 

OPA  36 . 36 

RAP 

22.64 

ECC 

1 .6271 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

232.70 

107.86 

1 38.23 

1737.4 

-19.70 

41  .75 

233.50 

74.18 

14  4 1) 

4454.8 

21  .40 

215.40 

232.26 

108.92 

2 54  50 

1476.8 

-20.79 

22.13 

233.10 

73.13 

15  21  40 

4190.6 

22.50 

195.56 

230.89 

111.92 

3 58  19 

1267.2 

-23.70 

4.83 

231.85 

70.15 

16  27  33 

3973.0 

25.45 

177.74 

DIFFERENTIAL  CORRECTIONS 


TC3 

.1203 

BAU 

.2359 

SGT 

RC3 

.4074 

FAU 

.08817 

RRT 

FC3-2.0034 

BSP 

1737 

SGB 

BC3 

.4631 

FSP 

-703 

SGI 

LAUNCH  OATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LCL  160-24 
RP  108 .7£  LAP  -.49  LOP  264.67 
RC  71.560  GL  -2.31  GP  28.78 

PLANETOCENTRIC  CONIC 
C3  37.546  VHL  6.127  DLA  -2.12 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  1 6 54  2304.65 

90.00  12  33  29  5080.11 

100.00  2 27  15  2045.44 

100.00  13  55  49  4814.56 

110.00  3 33  14  1838.90 

110.00  15  6 20  4593.86 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1741  TRA  -.4211  TC3  .1743 
ROE  -.1857  RRA  .4094  RC3  .4584 
FOE-1.102 4 FRA-1.1329  FC3-2.1764 
BOE  .2546  BRA  .5873  BC3  .4905 


MID-COURSE  EXECUTION  ACCURACY 

476.0  SCR  653.5  SG3  243.0 
.1160  RRF  -.7713  RTF  -.1354 
808.4  R23  -.0493  R13  -.7711 
638.3  SC2  469.3  THA  80.10 

FLIGHT  TIME  80.00 


ST  184.6  SR  232.4  SS  414.5 
CRT  .4396  CRS  -.6838  CST  -.9447 
L5A  478.7  MSA  173.3  SSA  26.0 
ELI  255.7  EL2  150.7  AlF  58.94 

ARRIVAL  DATE  MAY  20  1969 


DISTANCE  229.113 

VL  28.492  CAL  -10.80  ATL  90.50  HCA  104.43  SMA  135.59 

VP  38.245  GAP  -3.82  ATP  89.87  TAL  233.14  TAP  337.58 

TAL  160.12  TAP  55.66  ETS  340.80  7AE  148.63  ETE  57.72 

RAL  .91 
INJ  LAT 
-21.65 
24.25 
-22.88 
25.51 
-26.18 
28.89 

MID-COURSE  EXECUTION  ACCURACY 
8AU  .2462  SGT  476.8  SCR  701  .8  SC3  263.5 

FAU  .09439  RRT  -.0079  RRF  -.8062  RTF  .0108 

0SP  1864  SOB  848.5  R23  .00\0  R13  -.8062 

FSP  -772  SGI  701.8  SG2  476.8  THA  90.57 


RAO  6568.5 

VEL  12.606 

PTH  2.29 

VHP 

4, 

,819 

DPA  37.26 

RAP  20.21 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

47.27 

232*29 

108.71 

1 

45 

18 

1704.7 

-18.89 

224.97 

233.71 

74.92 

13 

58 

9 

4480.1 

21  .95 

27.74 

231.83 

109.78 

3 

1 

20 

1445.4 

-19.97 

205.06 

233.32 

73.86 

15 

16 

4 

4214.6 

23.05 

10.65 

230.41 

112.81 

4 

3 

53 

1238.9 

-22.86 

187.10 

232.11 

70.88 

16  22 

53 

3993.9 

26.01 

ECC  .20865  INC  .5048  VI  30.058 
RCA  107.30  APO  163.88  V2  34.858 
TAC  114.86  ETC  148.54  CLP  -49.94 


39.68 
217.06 
20.15 
197.12 
3.07 
479.10 

ORBIT  DETERMINATION  ACCURACY 
ST  201.3  SR  208.9  SS  450.3 

CRT  .3518  CRS  -.6244  CST  -.9410 

LSA  506.2  MSA  173.4  SSA  25.8 

ELI  238.7  EL2  164.9  ALF  48.02 


LAUNCH  DATE  MAR  I 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.74  LAP  -.67  LOP  267.84 

RC  73.792  CL  -3.26  CP  30.49 

planetocentric  conic 
C3  37.030  VHL  6.085  OLA  -3.06 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  1 14  47  2272.03 

90.00  12  27  26  5105.75 

100.00  2 34  42  2014.23 

100.00  13  50  12  4838.77 

110.00  3 39  40  1810.85 

110.00  15  1 43  4614.93 

DIFFERENTIAL  CORRECTIONS 
TDE  -.1928  TRA  -.4587  TC3  .1189 

ROE  -.1471  RRA  .4263  RC3  .5123 

FDE-1.2340  FRA-1.1921  FC3-2.3431 
BOE  .2425  BRA  .6262  BC3  .5259 


FLIGHT  TIME  82.00 
DISTANCE  235.640 

VL  28.517  GAL  -10.72  ATL  90.71  HCA  107.60  SMA  135.79 

VP  38.256  GAP  -3.21  ATP  89.79  TAl  233.44  TAP  341.04 

TAl  160.15  TAP  60.24  ETS  343.12  TAE  148.27  ETE  64.42 


ARRIVAL  OATE  MAY  22  1969 


ECC  .20660  INC  .7071  VI  30.058 
RCA  107,73  APO  163.84  V2  34,848 
TAC  112.67  ETC  149.09  CLP  -54.83 


RAL  1.14 
INJ  LAT 
-20.92 
24.70 
-22.14 
25.96 
-25.43 
29.35 

BAU  .2603 
FAU  .10022 
BSP  2050 
FSP  -842 


RAD  6568.4 
INJ  LONG 
45.15 

226.72 
25.72 

206.72 
8.82 

188.56 


VEL  12.586  PTH 
INJ  RT  ASC 
232.02 
234,04 
231.54 
233.67 
230.08 
232.51 


LAUNCH  DATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.77  LAP  -.86  LOP  27l .01 

RC  76.053  GL  -4.26  GP  32.21 

planetocentric  CONIC 
C3  36.546  VHL  6.045  OLA  -4.00 

LNCH  ATMTH  LNCH  TIME  L-I  TX*€ 
90.00  1 23  10  2239.26 

90.00  12  21  41  5131 .88 

100.00  2 42  38  1962.91 

100.00  13  44  54  4863.46 

110.00  3 46  35  1782.72 

110.00  14  57  26  4636.41 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2196  TRA  -.5034  TC3  .0514 

ROE  -.1062  RRA  .4398  RC3  .5662 

FOE- I .3593  FRA-1.2301  FC3-2.4890 
BOE  .2440  BRA  .6684  BC3  .5685 


VL  28.533 
VP  38.260 
TAL  160.04 

RAL  1 .47 
INJ  LAT 
-20.16 
25.12 
-21.38 
26.39 
-24.65 


BSP 

FSP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  490.9  SCR  754.6  SG3  283.2 
RRT  -.1580  RRF  -.8363  RTF  .1768 
SGB  900.2  R23  .0457  R13  -.8363 
SGI  761.3  SG2  480.5  THA  99.81 

FLIGHT  TIME  64.00 

01 STANCE  242.130 

GAL  -10.62  ATL  90.92  HCA  110.77  SMA  135.92 

GAP  -2.64  A7P  89.67  TAL  233.59  TAP  344.36 

TAP  64.89  ETS  345.58  TAE  147.61  ETE  71.37 

RAO  6568.4  VEL  12.566  PTH  2.28  VHP  4.514 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


2.28  VHP  4.649  OPA  38.08  RAP  17.53  ECC  1 .6094 


37.64 
218.74 
18.21 
198.71 
1 .33 
180.49 

- ---RACY 

ST  223.2  SR  184.6  SS  487.2 

CRT  .2323  CRS  -.5300  CST  -.9395 

LSA  539.5  MSA  171.9  SSA  25.5 

ELI  233.1  EL2  171.9  AlF  25.29 

ARRIVAL  DATE  MAY  2 4 1969 


INJ  ATMTH 

INJ 

i time 

PO  CST  TIM 

INJ  2 LAT 

109.53 

1 

52  39 

1672.0 

-18.07 

75.69 

13 

52  31 

4505.7 

22.49 

110.61 

3 

8 16 

1 414.2 

-19.14 

74.63 

15 

10  50 

4238.8 

23.59 

113.66 

4 

9 51 

1210.8 

-22.01 

71.63 

16 

18  38 

4014.9 

26.56 

43.05 

228,51 

23.70 

208.42 

7.01 


231 .88 
234.51 
231.38 
234.15 

229.88 
233.04 


110.32 
76.49 
111  .4(3 
75.43 
114.47 
72.42 


2 0 30 
13  47  12 

3 15  41 

15  5 57 

4 16  18 

16  14  43 


ECC  .20476  INC  .9167  VI  30.058 
RCA  108.09  APO  163.75  V2  34.839 
TAC  110.37  ETC  149.82  CLP  -59.90 

OPA  38.81  RAP  14.66  ECC  1.6015 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1639.3 
4531  .9 
1382.9 
4263.5 
1182.7 

4036.4 


-17.21 

23.02 

-18.28 

24.13 

-21.13 

27.11 


35.61 
220.40 
16.28 
200.35 
359.62 
181 .92 


' 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

.2778 

SGT  525.3  SGR 

808.3  SG3 

300.3 

ST 

252.8  SR 

162.1 

SS  521.9 

10507 

RRT  -.3212  RRF 

-.8609  RTF 

.3507 

CRT 

.0735  CRS 

-.3868 

CST  -.9408 

2265 

SGB  964.0  R23 

.0808  R13 

-.8607 

LSA 

577.4  MSA 

169.0 

SSA  25 . 3 

-901 

SCI  835.1  SC2 

481 .5  THA 

107.93 

Eli 

253.3  EL2 

161  .3 

AlF  4.54 

1998 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  MAR  1 1969  FLIGHT  TIME  96.00  ARRIVAL  DATE  MAT  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  249.563 

RL  146.24  LAL  -.00  La  160.24  VL  26.542  GAL  -10.53  A7L  91.13  MCA  113.93  SNA  135.96  ECC  .20310  INC  1.1346  VI  30.056 

RP  106.60  LAP  -1.04  LOP  274.17  VP  36.256  GAP  -2.09  ATP  89.54  TAL  233.61  TAP  347.54  RCA  106.37  APO  163.60  V?  34.631 

RC  76.340  CL  -5.31  GP  33.92  TAL  159.79  TAP  69.57  ETS  346.19  7A£  146.61  ETC  76.37  TAC  106.00  ETC  150.70  CLP  -65.12 

planetocentric  CONIC 

C3  36.092  VHL  6.006  OLA  -4.96  RAL  1.90  RAO  6566.4  VEL  12.546  PTH  2.27  VHP  4.413  OPA  39.45  RAP  11.65  ECC  1 .5940 


LNCH  A7MTH 

LNCH  1 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

I 32 

7 

2206.01 

-19.36 

40.94 

231 .67 

111.06 

2 

6 53 

1606.0 

-16.32 

33.58 

90.00 

12  16 

9 

5156.60 

25.54 

230.36 

235.10 

77.34 

13 

42  6 

4556.8 

23.54 

222.28 

100.00 

2 51 

6 

1951.15 

-20.56 

21.69 

231.36 

112.17 

3 

23  39 

1351 .1 

-17.39 

14.34 

100.00 

13  39 

5 0 

4666.90 

26.61 

210.19 

234.76 

76.27 

15 

I 19 

4268.9 

24.66 

202.06 

110.00 

3 54 

1 

1754.26 

-23.63 

5.20 

229.62 

115.26 

4 

23  15 

1154.3 

-20.23 

357.91 

110.00 

14  53 

26 

4656.55 

30.24 

191.64 

233.70 

73.23 

16 

11  5 

4058.5 

27.66 

183.41 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.2535  TRA  -.5524  TC3  -.0256  BAU  .2996  SGT  562.3  SGR  663.1  SG3  315.0  ST  269.2  SR  144.0  SS  556.6 

ROE  -.0622  RRA  .4503  RC3  .6203  FAU  .10697  RRT  -.4711  RRF  -.6613  RTF  .5049  CRT  -.1467  CRS  -.1676  CST  -.9437 

FOE-1. 4607  FRA-1.2503  FC3-2.6140  BSP  2544  SG0  1041.1  R23  .1056  R13  -.6606  LSA  621.7  MSA  165.0  SSA  24.9 

BOE  .2610  BRA  .7127  BC3  .6209  FSP  -956  SGI  924.0  SG2  479.7  THA  114.7 0 ELI  290.2  EL2  141.9  ALF  174.43 

LAUNCH  OATE  MAR  1 1969  FLIGHT  TI*  66.00  ARRIVAL  DATE  MAY  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  255.000 

RL  146.24  LAL  -.00  La  160.24  VL  26.542  GAL  -10.43  A7L  91.36  HCA  117.09  SNA  135.99  ECC  .20156  INC  1.3640  VI  30  . 056 

RP  106.62  LAP  -1.21  LOP  277.34  VP  36.252  GAP  -1.57  ATP  69.36  TAL  233.50  TAP  350.60  RCA  106.56  APO  163.40  V2  34.624 

RC  60.651  CL  -6.42  GP  35.56  7AL  159.40  TAP  74.21  ETS  350.96  TAC  145.29  ETE  65.21  TAC  105.61  ETC  151.72  CLP  -70.45 

PLANETOCENTRIC  CONIC 


C3  35.664 

VHL 

5.972  OLA  -5.95 

RAL  2.43 

RAO  6566.4  VEL  12.531 

PTH  2.27 

VHP  4, 

-346 

DPA 

39.99 

RAP 

8.56 

ECC 

1 .5869 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

41  44 

2171.92 

-18.51 

36.60 

232.00 

111.82 

2 17 

56 

1571  .9 

-15.39 

31.51 

90.00 

12 

10  46 

5166.66 

25.94 

232.33 

235.62 

78.24 

13  37 

13 

4586.9 

24.06 

224 . 1 7 

100.00 

3 

0 15 

1916.61 

-19.73 

19.64 

231.47 

112.93 

3 32 

14 

13)8.6 

-16.45 

12.38 

100.00 

13 

34  56 

4915.40 

27.23 

212.05 

235.51 

77.16 

14  56 

51 

4315.4 

25.19 

203.85 

110.00 

4 

2 3 

1725.17 

-22.97 

3.37 

229.66 

116.04 

4 30 

46 

1125.2 

-19.29 

356.18 

110.00 

14 

49  36 

4661 .61 

30.69 

193.29 

234.50 

74.14 

16  7 

40 

4061.6 

28. 21 

184.97 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2967 

TRA 

-.6063 

TC3  -.1136 

BAU  .3247 

SGT 

664.5  SGR 

914.4  SG3 

325.4 

ST 

334.4 

SR 

134.9 

SS 

586.6 

ROE  -.0171 

RRA 

.4553 

RC3  .6714 

FAU  .11136 

RRT 

-.5944  RRF  - 

.6976  RTF 

.6269 

CRT 

-.4109 

CRS 

.1169 

CST 

-.9480 

FOE-1.5671 

FRA- 

1.2433 

FC3-2.7039  BSP  2851 

SGB 

1130.3  R23 

.1245  R13  - 

.6967 

LSA 

671  .0 

MSA 

160.2 

SSA 

24.6 

BOE  .2972 

BRA 

.7562 

BC3  .6609  FSP  -996 

SGI 

1024.9  SG2 

476.7  THA  120.68 

EU 

339.7 

El2 

121.1 

ALF 

169.20 

LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  90.00  ARRIVAL  OATE  MAY  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  261.362 


RL  146.24 

LAL 

-.00 

La  160.24 

VL  28.536 

GAL  -10.33 

A7L  91.61 

HCA  120.25 

SMA 

135.94 

ECC  .20018 

INC  1 .6064 

VI 

30.058 

RP  106.64 

LAP 

-1.39 

LOP  260.50 

VP  38.241 

GAP  -1.08 

A7P  89.19 

TAL  233.28 

TAP 

353.53 

RCA  108.73 

APO  163.15 

V2 

34.816 

RC  82.981  GL  -7.62 
PLANETOCENTRIC  CONIC 

GP  37.20 

TAL  158.86 

TAP  78.76 

ETS  353.88 

TAE  143.66 

ETE 

91.72 

TAC  103.26 

ETC  152.83 

CLP 

-75.84 

C3  35.264 

VHL 

5.936 

DLA  -6.98 

RAL  3.06 

RAD  6568.4 

VEL  12.515 

PTH  2.27 

VHP 

4.310 

OPA  40.46 

RAP  5.47 

ECC 

1.5804 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

52  7 

2136.59 

-17.60 

36.60 

232.26 

112.54 

2 

27  44 

1536.6 

-14.40 

29.39 

90.00 

12 

5 26 

5216.50 

26.34 

234.41 

236.68 

79.21 

13 

32  22 

4616.5 

24.58 

226.18 

100.00 

3 

10  8 

1864.93 

-18.82 

17.55 

231.71 

113.66 

3 

41  33 

1284.9 

-15.46 

10.37 

100.00 

13 

30  6 

4943.36 

27.64 

214.03 

236.39 

78.13 

14 

52  30 

4343.4 

25.72 

205.76 

110.00 

4 

10  45 

1695.13 

-22.06 

1.52 

230.08 

116.60 

4 

39  0 

1095.1 

-18.29 

354.42 

110.00 

14 

45  58 

4705.95 

31.13 

195.05 

235.44 

75.10 

16 

4 24 

4106.0 

28.77 

186.65 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.3465  TRA  -.6622  TC3  -.2096  BAU  .3534  SGT  767.6  SGR  963.1  SG3  332.4  ST  367.6  SR  136.4  SS  620.2 

ROE  .0303  RRA  .4556  RC3  .7197  FAU  .11251  RRT  -.6666  RRF  -.9110  RTF  .7193  CRT  -.664 8 CRS  .4215  CST  -.9527 

FOE-1.6632  FRA-1.2162  FC3-2.7622  BSP  3213  SGB  1231.7  R23  .1361  R13  -.9096  L5A  727.6  MSA  154.6  SSA  24.1 

BOE  .3496  BRA  .6036  BC3  .7496  FSP  -1026  SGI  1137.4  SG2  472.5  THA  125.60  EU  399.3  EL2  100.4  ALF  165.73 

LAUNCH  OATE  MAR  1 1969  FLIGHT  TIME  92.00  ARRIVAL  OATE  JUN  1 1969 

HELIOCENTRIC  CONIC  OISTANCE  267.730 

RL  146.24  LAL  -.00  La  160.24  VL  26.524  GAL  -10.22  ATL  91.66  HCA  123. 4J  SNA  135.64  ECC  .19668  INC  1.6647  VI  30.058 

RP  106.66  tAP  -1.56  LOP  263.67  VP  36 .226  GAP  -.60  ATP  66.97  TAL  232.94  TAP  356.36  RCA  106.63  APO  162.86  V2  34.810 

RC  65.328  GL  -8.90  GP  36.76  TAL  156.17  TAP  63.16  ETS  356.95  TAE  1 41.76  ETE  97.76  TAC  100.97  ETC  154.00  CLP  -61.22 

PLANETOCENTRIC  CONIC 


C3  34.896 

VHL 

5.907 

OLA  -8.05  RAL  3.60  RAO  6566. 

4 VEL  12.501 

PTH  2.26 

VHP  4, 

.306 

OPA  40.87 

RAP 

2.43 

ECC 

1 .5743 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 CAT 

INJ 

2 LONG 

90.00 

2 

3 26 

2099.56 

-16.62 

34.33 

232.67 

113.26 

2 36 

26 

1499.6 

-13.33 

27.20 

90.00 

12 

0 1 

5246 .23 

26.72 

236.66 

237.70 

60.27 

13  27 

29 

4646.2 

25.11 

228.36 

100.00 

3 

20  53 

1649.69 

-17.84 

15.39 

232.10 

114.39 

3 51 

43 

1249.7 

14.40 

8.29 

100.00 

13 

25  15 

4973.33 

26.04 

216.17 

237.43 

79.19 

14  48 

6 

4373.3 

26.26 

207.82 

110.00 

4 

20  15 

1663.79 

-21 .09 

359.61 

230.42 

117.55 

4 47 

59 

1063.6 

-17.23 

352.60 

110.00 

14 

42  22 

4731 .99 

31.57 

196.96 

236.55 

76.14 

16  1 

14 

4132.0 

29.34 

188.46 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4101 

TRA 

-.7195 

TC3  -.3131 

BAU  .3642 

SGT 

889.9  SGR  1004.2  SG3  : 

334.2 

ST  450.6 

SR 

154.2 

SS 

648.1 

ROE  .0776 

RRA 

.4485 

RC3  .7616  FAU  .J1192 

RRT 

-.7526  RRF  - 

.9216  RTF 

.7825 

CRT  -.8365 

CRS 

.6554 

CST 

-.9575 

FDE-1 .7582 

FRA- 

-1.1610 

FC3-2.7767 

BSP  3569 

SGB 

1341.7  R23 

.1496  R13  - 

.9193 

LSA  790.0  MSA 

149. 1 

SSA 

23.5 

BOE  .4174 

BRA 

.8479 

BC3  .6235 

FSP  -1038 

SGI 

1257.5  SG2 

466.0  THA  130.43 

ELI  469.3 

EL2 

81.1 

ALF 

163.52 

1999 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  OATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  140. ZA  LAL  -.00  LOL  160-24 

RP  1 06.8$  LAP  - 1.72  LOP  286.83 

RC  07.691  CL  -10.28  CP  40-27 

planetocentric  CONIC 
C3  34.569  VHL  5.880  OLA  -9-20  RAL 


VL  28.506 
VP  38.207 
ZAL  157.31 


GAP 

ZAP 


plight  time  94.00 

DISTANCE  274.044 


87.36  ETS 


4.65  RAO  6568.4  VEL  12.400  PTH  2.26  VHP  4.333 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

2 15 

50 

2060.32 

-15.55 

31.94 

233.23 

113,97 

2 

50  11 

90.00 

11  54 

23 

5282.72 

27.10 

239.11 

238.89 

81.45 

13 

22  26 

100.00 

3 32 

41 

1812.41 

-16.70 

13.13 

232.65 

115.11 

4 

2 54 

100.00 

13  20 

14 

5005.86 

20.43 

218.51 

238.65 

80.36 

14 

43  39 

110.00 

4 30 

41 

1630.77 

-20.04 

357.62 

230.92 

118.29 

4 

57  52 

no.oo 

14  38 

43 

4760.26 

32.01 

199.04 

237.83 

77.30 

15 

58  3 

ARRIVAL 

DA 

TE 

JUN 

3 1969 

ECC 

.19766 

INC 

2.1 

426 

VI 

30.050 

RCA 

106 

.88 

APO 

162 

.53 

V2 

34.004 

Z4C 

98 

.80 

ETC 

155 

.19 

CLP 

-86.54 

OPA 

41 

.27 

RAP 

359 

.50 

ECC 

1.5689 

PO 

CST 

TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

1460 

.3 

- 

12. 

18 

24.89 

4682.7 
1212.4 
4405.9 

1030.8 
4J60. 3 


25.63 

-13.26 

26.81 

-16.10 

29.93 


230.75 

6.11 

210.00 

350.71 

190.45 


OIPPERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.4816  TRA  -.7756 

TC3  -.4210  BAU 

.4172 

SGT 

1025.5  SGR 

1040.3 

SG3 

332.5 

ST 

522,7  SR 

180.8 

SS 

675.7 

ROE  .1266  RRA  .4360 

RC3  .7906  PAU 

.11007 

RRT 

-.7990  RRF 

-.9306 

RTF 

.0262 

CRT 

-.93 09  CRS 

.8064 

CST 

-.9621 

POE- 1 .8196  FRA-1 .0893 

FC3-2.7565  BSP 

4012 

SG6 

1460.0  R23 

.1596  R13 

-.9271 

LSA 

861 .0  MSA 

143.6 

SSA 

22.8 

BOE  .4979  BRA  .0897 

BC3  .9020  PSP 

-1042 

SCI 

1305.4  SG2 

463.1 

THA 

134.40 

ELI 

549.5  El2 

62.8 

ALF 

161 .91 

LAUNCH  OATE  MAR  1 1969 


PLIGHT  TIME  96.00 


ARRIVAL  OATE  JUN  5 1969 


RL  140.24 

LAL 

-.00 

LOL  160.24 

VL 

20,403 

GAL  -9.99 

AZL  92.44  HCA  129.73 

SNA 

135.52 

ECC  .19651 

INC 

2.4440 

VI 

30.058 

RP  108.90 

LAP 

-1.80 

LOP  209.99 

VP 

38.106 

GAP  .28 

AZP  80.44 

TAL  231 .97 

TAP 

1 

.69 

RCA  108.09 

APO 

162.15 

V2 

34 .799 

RC  90.065 

GL 

-11.79 

GP  41 .74 

ZAL 

156.29 

ZAP  91.30 

ETS  3,46 

ZAE  137.36 

ETE 

108.20 

ZAC  96.76 

ETC 

156.36 

CLP 

-91 .74 

PLANETOCENTRIC  CONIC 

C 3 34.293 

VHL 

5.056 

Ola  -10.42  Ral 

5.62 

RAO  6568.4 

VEL  12.477 

PTH  2.26 

VHP 

4, 

390 

OPA  41.60 

RAP 

356.71 

ECC 

1 .5644 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

29  35 

2010.22 

- 

14.37 

29.42 

233.97 

114.66 

3 

3 

13 

1410.2 

■10.93 

22.43 

90.00 

n 

48  23 

5320.76 

27.45 

241 .84 

240.20 

02.77 

13 

17 

4 

4720.8 

26.17 

233.41 

100.00 

3 

45  44 

1 772. SI 

- 

15.61 

10.75 

233.36 

115.02 

4 

15 

17 

1172,5 

-12.01 

3.00 

100.00 

13 

14  55 

5041 .71 

20.01 

221.10 

240.06 

81.67 

14 

38 

56 

4441  .7 

27.36 

212.60 

no.oo 

4 

42  14 

J 595.62 

- 

18.69 

355,54 

231.58 

119.03 

5 

8 

49 

995.6 

■14.07 

348,73 

no.oo 

14 

34  55 

4791.37 

32.45 

201.36 

239.33 

78.61 

15 

54 

46 

4191 .4 

30.54 

192.66 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.5636 

TRA 

-.0280 

TC3  -.5316  BAU 

.4507 

SGT  1171,1  SGR  1066.0  SG3  325.9 

ST  604,6 

SR 

213.5 

SS 

700.2 

ROE  .1751 

RRA 

.4155 

RC3  .8269 

FAU 

.10663 

RRT 

.8310  RRF  - 

.9370  RTF  , 

.8562 

CRT  -.9737 

CRS 

.8915 

CST 

-.9663 

FOE-1 .8596  FRA 

-.9951 

FC 3-2.6919  BSP 

4432 

SG6  1584,2  R23  . 

.1696  #13 

.9327 

LSA  939.1 

MSA 

138.5 

SSA 

21  .9 

BOE  .5902  BRA 

.9271 

BC3  .9030 

FSP 

-1024 

SGI  1516.4  SG2  458.3  THA  138.21 

ELI  639.6  EL2 

45.9 

ALF 

160.92 

LAUNCH  DATE  MAR  1 1969 


plight  time  98.oo 


ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC 

RL  140.24  LAL  -.00  tCt  160.24  VL  28.456  GAL 

RP  100.91  LAP  -2.03  LOP  293.15  VP  38.161  GAP 

RC  92.449  CL  -13.44  GP  43.21  ZAL  155.08  ZAP 

planetocentric  conic 


DISTANCE  286.576 

-9.86  AZL  92.77  HCA  132.88  SNA  135.31 

,69  AZP  88.11  TAL  231.34  TAP  4.22 

94.94  ETS  6,88  ZAE  134.95  ETE  112.71 


ECC  .19543  INC  2.7742  Vj  30.058 
RCA  108.86  APO  161.75  V2  34.795 
ZAC  94.88  ETC  157.48  CLP  -96.79 


C3  34.087 

VHL  5.830 

OLA  -11 .75 

RAL  6.72 

RAO  6568.3 

VEL  12.468 

PTH  2.26 

VHP  4,470 

OPA  42.14 

RAP  354.06 

ECC  1 .5610 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 44  56 

1972.53 

-13.06 

26.71 

234,92 

115.35 

3 17  49 

1372,5 

-9.53 

19.00 

90.00 

11  41  49 

5363.42 

27.78 

244.92 

241 .88 

84,28 

13  11  12 

4763.4 

26.70 

236 .42 

100.00 

4 0 19 

1729.32 

-14.32 

8.19 

234 .29 

116.52 

4 29  9 

1129.3 

-10.64 

1.33 

100.00 

13  9 7 

5081 .86 

29.17 

224.03 

241 ,7i 

03.17 

14  33  49 

4481  .9 

27.92 

215.45 

110.00 

4 55  5 

1557,01 

-17.63 

353.34 

232.45 

119.77 

5 21  3 

957.0 

-13.53 

346.62 

110.00 

14  30  51 

4826.13 

32.89 

203.90 

241 .07 

80.10 

15  51  17 

4226.1 

31  .17 

195.18 

OIPPERENTIAL  CORRECTIONS 
TOE  -.6572  TRA  -.8774  TC3  -.6421 

ROE  .2254  RRA  .3894  RC3  .8486 

POE-1.8867  PRA  -.8908  PC3-2.5947 

BOE  .6948  BRA  .9599  6C3  1.0641 

LAUNCH  OATE  MAR  1 1969 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  .4049  SGT  1323.4  SGR  1087.7  SG3  316.3 

PAU  .10216  RRT 

BSP  4005  see 

PSP  -1002  SGI 


.0536  RRF  ,-.9442  RTF  .0773 
1713.1  R23  .1791  R13  -.9371 

1651.8  SG2  453.9  THA  141.51 


FLIGHT  TIME  100.00 


ORBIT  DETERMINATION  ACCURACY 
ST  697.2  SR  252.1  SS  724.6 

CRT  -.9915  CR5  .9397  CST  -.9701 

LSA  1027.7  MSA  134.0  SSA  20.0 

ELI  740.7  El2  30.9  AlF  160.24 

ARRIVAL  OATE  JUN  9 1969 


HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00 
RP  100.92  LAP  -2.18 
RC  94.040  Gl  -15.26 
PLANETOCENTRIC  CONIC 
C3  33.975  VHL  5.029 

LNCH  AZMTH  LNCH  TIME 

90.00  3 2 19 

90.00  31  34  23 

100.00  4 16  47 

100.00  13  2 37 

1 10.00  5 9 33 

110.00  14  26  20 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7632  TRA  -.9109  TC3  -.7495 

ROE  .2757  RRA  .3554  RC3  .0603 

FDE-1.8950  FRA  -.7719  FC3-2.4508 

BOE  .0115  BRA  .9052  0C3  1.14 10 


01 STANCE  292.796 


LOL  160.24 

VL  20 .424 

GAL  -9.73 

A7L  93.14  HCA  136.03 

SNA 

135.06 

ECC  .19440 

INC 

3.1400 

VI 

30.058 

LOP  296.31 

VP  30.134 

GAP  1 .08 

AZP  07.74 

TAL  230.63 

TAP 

6.66 

RCA  108.00 

APO 

161.31 

V2 

34 .791 

GP  44.71 

ZAL  153.67 

ZAP  96.25 

ETS  10.41 

ZAE  132^45 

ETE 

116.60 

ZAC  93.15 

ETC 

158.55 

CLP-101 .65 

OLA  -is  XI 

RAL  7.97 

RAO  6560.3 

VEL  12.464 

PTH  2.25 

VHP 

4.596 

OPA  42.71 

RAP 

351.56 

ECC 

: 1.5591 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

l 2 LONG 

1922.25 

-11.57 

23.76 

236.12 

116.03 

3 

34  21 

1322.2 

-7.98 

16.92 

5412.04 

20.06 

240.45 

243.75 

86.03 

13 

4 35 

4012.0 

27.21 

239.88 

1602.00 

-12.06 

5.44 

235.46 

117.22 

4 

44  49 

1082.0 

-9.11 

358.65 

5127.52 

29.50 

227.39 

243.62 

04.91 

14 

20  4 

4527.5 

28.48 

218.73 

1516.73 

-16.22 

350.98 

233.54 

120.51 

5 

34  50 

916.7 

-12.05 

344.36 

4065,56 

33.31 

206.90 

243.11 

01.03 

15 

47  25 

4265.6 

31.82 

196.0  7 

BAU  .5182 
PAU  .09649 
BSP  5320 
PSP  -960 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1470.9  SGR  1099.1  SG3  302.9 
RRT  -.0690  RRF  -.9495  RTF  .0920 
SG6  1042.5  R23  .1895  R13  -.9402 

SGI  1786.7  SG2  450.1  THA  144.56 


ORBIT  DETERMINATION  ACCURACY 
ST  800.6  SR  293.1  SS  746.3 

CRT  -.99 73  CRS  .9667  CST  -.9735 

LSA  1125.4  MSA  130.6  SSA  19.4 

ELI  852.3  EL2  20.3  ALF  159.93 


2000 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  « VOL  4 1968-69  » 


LAUNCH  CATE  MAR  1 1 969 


flight  time  102.00 


arrival  CA’E  vUN  II  1969 


HELIOCENTRIC  CONIC 
RL  148. ?4  LAL  -.00  LOL  160.24 

RP  108.93  LAP  -2.12  LOP  299.47 

RC  97.236  GL  -17.29  GP  46.27 

planetocentric  CONK 
C3  33.993  VHL  5.830  ClA  -14.82  RAL 


CISTANCE  298.987 

VL  28.389  CAL  -9.59  AZl  93.53  HCA  139.18  SMA  134.78  ECC  .19343  INC  3.5500  VI  30.058 

VP  38.105  GAP  1.46  AZP  87.31  TAL  229.83  TAP  9.02  RCA  108.7]  APO  160-86  V2  34.788 

ZAl  152.03  ZAP  101.19  ETS  M,04  7A£  129.87  ETC  120.02  ZAC  91.58  ETC  159.50  CtP-106.31 


DIFFERENTIAL  CORRECTIONS 
TCE  -.8848  TffA  -.9524  TC3  -.8515  BAU  .5513 

RCE  .3291  RRA  .3159  RC3  .8641  FAU  .09016 

FCE-1.8948  FRA  -.6501  FC3-2.2962  BSP  5786 

BCE  .9440  BRA  1 .0034  BC3  1.2132  FSP  -9l7 


9.38  RAC  6568.3  VEL  32.465  PTH  2.25  VHP  4.748  CPA  43.4]  RAP  349.18  ECC  1.5594 

PO  C5T  TIM  INJ  2 LAT  Iimj  2 LONG 
1266.1  -6.22  13.74 

4868.4  2 7.69  243.94 

1029.5  -7.38  355-71 

4580.3  29.01  222.57 

87j  .6  -10.40  341.91 

4310.9  32.48  201.44 

•ORBIT  ce termination  accuracy 
ST  93  7.2  SR  338.8  SS  768.9 

CRT  -.9978  CRS  .9822  CST  -.9767 

LSA  J 237.J  MSA  128.4  SSA  J7.8 

EU  977.6  El2  20.9  AlF  159.76 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

3 

22 

U 

1066.12 

-9.87 

20.51 

237.63 

116.67 

3 

53  2J 

90.00 

1 1 

25 

44 

5468 .43 

28.26 

252.56 

245.93 

00.00 

12 

56  53 

1 00.00 

4 

35 

35 

1629.46 

-3 1 .20 

2.4] 

236.93 

117.90 

5 

2 45 

100.00 

12 

55 

4 

5100.33 

29.75 

231 .29 

245.86 

06,95 

14 

21  25 

1 10.00 

5 

25 

59 

147J  .60 

-14 .64 

340.44 

234.93 

121 .24 

5 

50  3! 

110.00 

14 

21 

10 

4910.94 

33.69 

210.47 

245.49 

83.86 

15 

43  1 

MID-COURSE  EXECUTION  ACCURAC* 

SGT  1636.0  SGR  1105.9  SG3  207.5 

RRT  -.0798  RRF  -.9544  RTF  .9020 

SG0  1975.4  R23  4999  R13  -.9427 

SGI  1924.1  SG2  447.2  THA  147.29 


LAUNCH  GATE  MAR  1 1969 


flight  time  104.00 


ARRIVAL  CATE  JUN  13  1969 


HELIOCENTRIC  CONIC 

CISTANCE  305.150 

RL  140.24 

LAL 

-.00 

LOL  160.24 

VL  28.351 

GAL  -9.44 

AZL  94.02  HCA  14?.33 

RP  108.94 

LAP 

-2.45 

LCP  302.64 

VP  30.075 

GAP  3 ,02 

AZP  86.82 

TAL  220.97 

RC  99.636 

GL 

-19.57 

GP  47.94 

ZAL  150.12 

ZAP  103.73 

ETS  17.70 

ZAE  127.22 

PLANETOCENTRIC  CONIC 

C3  34.191 

VHL 

5.047 

CLA  -16.61 

RAl  10.99 

RAO  6560.3 

VEL  12.47? 

PTH  2.26 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

IN J LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

3 

45  29 

1802.35 

-7.90 

16.06 

239.54 

117.28 

90.00 

11 

15  19 

5535.13 

20.31 

257.44 

240.40 

90.53 

1 00.00 

4 

57  26 

1570.20 

-9.30 

359.05 

230 . 79 

118.54 

100.00 

12 

46  3 

5242.51 

29.89 

235.91 

248.40 

09.30 

11 0.00 

5 

44  54 

1421 .47 

-12.86 

345.65 

236.60 

121 .95 

110.00 

14 

15  4 

4964 .01 

34.00 

214.50 

240.29 

06,27 

1.49  ECC  4 9250  INC  4.0156  vi  30.058 
1.30  RCA  108.60  APO'  160.37  V2  34.786 
5 .00  ZAC  90  4 3 ETC  160.39  ClP-110.76 


INJ 


4.938 
TIME 

4 15  31 
12  47  34 

5 23  36 

14  13  26 

6 8 36 

15  37  40 


CPA  44.20  RAP  346.05  ECC  3.5627 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1202.4 
4935  4 

970.2 

4642.5 
021  .5 

4364  .0 


-4.19 

28.09 

-5.41 

29.48 

-8.54 

33.  n 


10  4 5 
248.78 
352- 4J 
227.1 3 
339.21 
205 .45 


DIFFERENTIAL  CORRECTIONS 
TOE-1 .0240  TRA  -.9747  TC3  -.9438  BAU  . 5825 

ROE  .3030  RRA  -2684  RC3  .0564  FAU  .08303 

FDE-1 .0001  FRA  -.5221  FC3-2.1022  BSP  6225 

BCE  1.0936  BRA  J .0110  BC3  1.2744  FSP  -059 


LAUNCH  CATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  140.24  UAL  -.00  LOL  160.24 
RP  108.94  LAP  -2.58  LOP  305.80 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1793.9  SGR  1104 . 5 SG3  269.4 
RRT  -.8064  RRF  -.9507  RTF  .9106 
SG6  2106.7  R23  .2110  R1 3 -.9444 

SGI  2059.0  SG2  445.5  THA  149.82 

FLIGHT  TIME  106.00 
CISTANCE  31 1 .286 

28.309  CAL  -9.28  AZL  94.55  HCA  145.48  SMA  1 
38.043  GAP  2.16  A7P  86.25  TAL  228.03  TAP 


RC  102.038  GL  -22.13 
PLANETOCENTRIC  CONIC 


GP 


49.78  ZAl  147.92  ZAP  105.85  ETS 


C3  34.647 

VHL 

5.886 

ClA  -18.63 

RAL 

12.82 

LNCH  AZMTH 

LNCH  TIME 

L-f  time 

INJ  LAT 

90.00 

4 

13  12 

1 728.25 

-5.57 

90.00 

1 1 

2 15 

5615.92 

28.12 

100,00 

5 

23  16 

1 502 . I 2 

-7.06 

100.00 

12 

34  52 

5317.20 

29.81 

I 10-00 

6 

7 0 

1365.09 

- 

10.80 

1 10.00 

14 

7 37 

5027.07 

34 ,17 

HFFERENTIAL  CORRECTIONS 

TCE -I .I860 

TRA 

-.9847 

TC3-1 .0230 

BAU 

.6127 

RCE  .4432 

RRA 

.2146 

RC3  . 8384 

FAU 

.07554 

FCE-1 .0597 

FRA 

- . 3972 

FC3-I .8075 

BSP 

6693 

BCE  1 .2669 

BRA 

1 .0070 

BC3  1 .3227 

FSP 

-802 

RAC  6568. 
INJ  LONG 
12.67 
263.34 
355.23 
241  .47 
342.57 
219.49 
MIC- 
SGT 
RRT 
5GB 
SGI 


VEL  12.491  PTH  2.26  VHP  5.17] 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
24J  .98  II 7.81  4 42  0 

251 .44  93.48  12  35  5J 

24] .17  119.12  5 40  10 

253  .54  92.30  14  3 29 

238.90  122.63  6 29  45 

253  .61  89.10  15  31  24 

COURSE  EXECUTION  ACCURACV 
1951 .5  SGR  1099.5  SG3  250.1 
-.8902  RRF  -.9626  RTF  .9169 
2239.9  R23  -2217  Rl 3 -.9460 

2195.2  SG2  445.2  THA  152.12 


LAUNCH  CATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 
RP  108.95  LAP  -2.70  LOP  308.96 
RC  104.441  GL  -25.04  GP  51 .04 
planetocentric  CONIC 
C3  35.475  VHL  5.956  OLA  -20.91 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  4 47  ]0  1639.18 

90.00  ID  45  2 5716.92 

100. 00  5 54  40  1421 .79 

100.00  12  20  21  5409.54 

110.00  6 33  18  1300.70 

110.00  13  50  12  5103.39 

DIFFERENTIAL  CORRECTIONS 
TCE- 1 . 3708  TRA  -.9775  TC3-1 .0023 
RCE  .5052  RRA  .1509  RC3  .0040 
FCE-I.020O  FRA  -.2713  FC3-J.6401 
BCE  1.4684  BRA  .9891  BC3  1.3400 


28.265  GAL 
38.009  GAP 


FLIGHT  TIME  100.00 

CISTANCE  317.395 
-9.12  AZL  95.18  HCA  140.62  SMA 
2.49  AZP  85.57  TAL  227.03  TAP 


ZAl  145.36  ZAP  107.50  ETS  25. 7J  7AE  121.63  ETE  127.94  ZAC 


RAL  J4.94 
INJ  LAT 
-2.72 
27.49 
-4.30 
29.36 
-0.42 
34.09 

BAU  .6397 
FAU  .06754 
BSP  7lJ 7 
FSP  -732 


RAD  6568. 
INJ  LONG 
7.67 
270.66 
350.70 
240.29 
339.11 
225.45 
MID-* 
SGT 
RRT 
SGB 
SGI 


VEL  12.524  PTH 
INJ  RT  ASC  INJ 


2.27  VHP 
AZMTH  INJ 


245.17 
254.87 
244.25 
255.11 
241 .76 
255.52 


118.20 

97.09 

119.60 

95.86 

123.25 

92.70 


5.460 
TIME 

5 14  38 

12  20  19 

6 18  22 

13  50  31 
6 54  59 

15  23  16 


COURSE  EXECUTION  ACCURACV 
2105.9  SGR  1006.0  SG3  229.0 
-.0907  RRF  -.9659  RTF  .9210 
2369.5  R23  .2326  R13  -.947? 

2327.0  SG2  446.0  THA  154.33 


ORB 

IT  CETERMINA 

TION  ACCURACV 

ST 

1047.5 

SR 

386.2 

SS 

789. 5 

CRT 

-.9962 

CRS 

.9910 

CST 

-.9795 

LSA 

1361 .3 

MSA 

127.7 

SSA 

15.9 

ELI 

1116.0 

El2 

31  .6 

ALF 

159.8? 

ARRI VAL 

CATE 

JUN 

15  1969 

ECC 

.1916? 

INC 

4 .5527 

VI 

30.058 

RCA 

108.46 

APO 

159.88 

vz 

34  . 70  4 

ZAC 

88.79 

ETC 

J 6 1 .21 

CLP 

-115.0? 

CPA 

45.36 

RAP 

344 .51 

ECC 

1 .5702 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1128.2 

-1  .81 

6 .01 

5015.9 

28.31 

254.68 

902.1 

-3.12 

348 .66 

47]  7. 3 

29.81 

232.66 

765 . 1 

-6.4  3 

336.2? 

4427. 1 

33.68 

210.29 

ORBIT  CETERMINA 

TION  ACCURACY 

ST 

1195.0 

SR 

437.5 

SS 

01  1 .2 

CRT 

-.9938 

CRS 

.9960 

CST 

- .9821 

LSA 

1503.6 

MSA 

128.3 

SSA 

14  .0 

ELI 

12  71  .7 

El2 

45  .6 

AlF 

159.98 

ARRI VAL 

. CATE 

JUN 

17  1969 

ECC 

.19070 

INC 

5.1828 

V] 

30  . 0 58 

RCA 

108.30 

APO 

359.36 

V? 

34 .78  3 

ZAC 

87.51 

ETC 

162.01 

CLP 

119.13 

CPA 

46.66 

RAP 

342.05 

ECC 

1 .5830 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

1039.2 

1 .07 

1 .04 

5116.9 

28.18 

262.06 

821  .0 

-.40 

344 .24 

4009,5 

29.87 

239.52 

700.7 

-3.99 

332.83 

4503.4 

34.09 

216.21 

ORBIT  DETERMINATION  ACCURACY 

ST 

1360.9 

SR 

409.1 

SS 

030.9 

CRT 

-.9913 

CRS 

.9985 

CST 

-.9845 

L5A 

1662.6 

MSA 

130.4 

SSA 

11  .9 

Eli 

1444  .8 

EL? 

60.5 

alf 

160.35 

2001 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  ] J 969 


Flight  time  no. oo 


ARRIVAL  CATE  JUN  19  1969 


HELIOCENTRIC  conic 

*L  14*1.24  LAL  -.00  LOL  160.24  VL  28.219 

RP  108.95  LAP  -2.81  LOP  51 2.12  VP  37.975 

RC  106.844  Gl  -28.36  CP  54.18  ZAL  142.38 

planetocentric  CONIC 


CISTANCE  323.477 

GAL  -8.94  A7L  95.94  HCA  151.76  5MA  133.48  ECC  .18999  INC  5.9375  V!  30.058 

GAP  2.80  A7P  84.77  TAL  225.97  TAP  J7.73  RCA  108.12  APO  158.84  V’2  34.783 

ZAP  108.66  ETS  29.98  7AE  118.63  ETE  130.08  7AC  86.24  ETC  162.83  CLP-123.15 


c 3 36.859 

VHL  6.071 

CLA  -23.50 

RAl  17.41 

RAC  6568. 

4 VEL  12.579 

PTH  2.28 

VHP 

5.819 

CPA  48,19 

RAP  339.33 

ECC  J .6066 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 31  35 

1525.43 

.95 

1.32 

249.45 

118.30 

5 

57  I 

925.4 

4.72 

354 .68 

90.00 

10  20  25 

5850.01 

26.01 

280.12 

258.71 

101.61 

n 

57  55 

5250.0 

27.35 

271 .70 

100.00 

6 34  22 

1322.78 

-1.03 

345.33 

248,35 

119.88 

6 

56  25 

722.8 

2.95 

338.81 

100 .00 

12  0 19 

5527.90 

28.23 

256.90 

259.19 

100.26 

13 

32  27 

4927.9 

29.36 

248.28 

no. oo 

7 5 22 

1225.60 

-5.60 

335.13 

245.51 

123.78 

7 

25  47 

625.6 

-1.12 

328 .91 

no.oo 

13  45  49 

5197,83 

33.54 

232.77 

260.13 

97.00 

J 5 

12  27 

4597,8 

34.15 

223.58 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-1.6126  TRA  -.9508  TC3-1 .1368  8AU  .6645 

ROE  .5726  RRA  .0784  RC3  .7557  F AU  .05942 

FDE-1.7928  FRA  -.1534  FC3-1 .3956  BSP  7574 

BOE  1.7113  BRA  .9541  BC3  1.3484  F$P  -666 


SOT  2261 .0  SG?lW.Xf  SC 3 207 . 3 
RRT  - ,8886  RRF  -.9684  RTF  .9265 
566  2500.6  R23  .2416  R1 3 -.9488 

SCI  2459.7  SG2  450.3  THA  156.39 


ST  1550.4  SR 
CRT  -.9891  CR$ 
LSA  1845.0  MSA 
ELI  1640.6  EL2 


54  1 .7  5S  851  .4 
.9996  CST  -.9868 


133.6  5SA 


9.9 


75.4  ALF  160.90 


LAUNCH  CATE  MAR  1 1969 


FLIGHT  TIME  112.00 


ARRIVAL  CATE  JUN  21  1969 


HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.9 4 LAP  -2.91  LOP  315.29 

RC  109.246  CL  -32.15  CP  56.87 

PLANETOCENTRIC  CCNIC 
C3  39.103  VHL  6.253 

LNCH  A7MTH  INCH  TIME 


VL  28.171 
VP  37.939 
7AU  138.91 


OJSTANCE  329.532 

CAL  -8.76  A7L  96.86  HCA  154.89  SMA  133.12  ECC  .18924  INC  6.8637  V] 
CAP  3.11  A7P  83.78  TAL  224.85  TAP  19.74  RCA  107.93  APO  158.31 


ZAP  109.28  ETS  34.54  ZAC  115.42  ETE  132.15  7AC 


30.058 
V2  34.784 
84.91  ETC  163.77  ClP-127.17 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


6 37  6 

9 38  7 

7 28  43 
11  29  11 

7 45  52 
13  28  31 


OLA  -26.43 

RAL  20.32 

RAO  6568.5 

VEL  12.668 

PTH  2.30 

VHP  6,276 

OPA  49.97 

RAP  336.16 

ECC  1 .6435 

Z 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

m 

1355.45 

6.39 

351.00 

255.63 

117.64 

6 59  41 

755.4 

10.04 

345.02 

761  .82 

22.56 

315.82 

262.56 

107.50 

9 50  49 

161  .8 

24.76 

307.84 

1188.74 

3.51 

337.97 

254.05 

119.70 

7 40  32 

500.7 

7.44 

331  .39 

~ 

5691  .80 

25.71 

268.42 

263.59 

105.81 

13  4 3 

5091 .8 

27.63 

260.14 

1134.90 

-2.15 

330.38 

250.53 

124.12 

8 4 47 

534  .9 

2.35 

324  . J 7 

5318.40 

32.17 

241.90 

265.43 

102.24 

14  57  10 

4718.4 

33.52 

232.93 

DIFFERENTIAL  CORRECTIONS 


MIO-CCURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE-i .9031 

TRA  - 

.8961 

TC3- 

1 .1160 

BAU 

.6844 

SGT  2414.4 

SCR  1038.1 

SG3  104.7 

ST 

1765.7 

SR 

587.8 

S5 

869.3 

ROE  .6409 

RRA  - 

.0083 

RC3 

.6844 

FAU 

.05105 

RRT  -.8821 

RRF  -.9694 

RTF  .9311 

CRT 

-.9069 

CRS 

.9998 

CST 

-.9890 

FOE-1 .7490 

FRA  - 

.0400 

FC3- 

1 .1303 

BSP 

7995 

see  2620.1 

R23  .2491 

RJ 3 -.9506 

LSA 

2049.4 

MSA 

137.7 

SSA 

8.1 

BOE  2.0081 

BRA 

.8961 

BC5 

1 .3092 

FSP 

-591 

SCI  2508.2 

SC2  456.2 

THA  156.53 

ELI 

1050.8 

El2 

90.0 

ALF 

161  .77 

LAUNCH  CATE 

MAR  i 

1969 

flight 

TIME  114. DO 

arrival 

DATE 

JUN 

23  1969 

HElTOCENTRIC  CONIC 

01  STANCE  335.560 

RL  148.24 

LAL 

-.00 

LOL 

360.24 

VL 

28.121 

CAL 

-0.57  AZL 

98.03  HCA 

158.02  SMA 

132.74 

ECC 

.18852 

INC 

8.0346 

VI 

30.058 

RP  108.94 

LAP 

-3.00 

lop 

318.45 

VP 

37.903 

GAP 

3.39  A7P 

82,54  TAL 

223.60  TAP 

21  .69 

RCA 

107.72 

APO 

157.77 

V2 

34 .785 

RC  111.645 

CL  - 

36,40 

GP 

59.97 

ZAL 

134.88 

ZAP 

109.32  ETS 

39.52  ZAE 

111.93  ETE 

134.35 

ZAC 

83.44 

ETC 

165.01 

CLP- 

-131  .38 

planetocentric  conic 

C3  42.742  VHL  6.538  CLA  -29.73 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


80.5  3 
99.47 
100.00 
100.00 
110.00 
no.  oo 


7 4 8 

9 38  56 
9 17  4 

10  8 41 

8 40  28 

13  1 47 


1330.87 
831 .31 
901.19 
736.23 
1016.68 
5481  .54 


RAL  23.81 
INJ  LAT 

15.34 

15.35 
12.91 
17.81 

2.37 

29.20 


RAC  6568.6  VEL  12.810  PTH  2.33  VHP  6.873 
INJ  LONG  INJ  RT  A5C  INJ  A7MTH  INJ  TIME 


354.58 
317,87 
3 21.80 
312.01 
324.21 
253.68 


265.09 

265.10 
263.84 
266.30 
257.55 
271,18 


115.79 

115.70 

ni.zo 

114.41 

124.1J 

108.61 


7 26  19 

9 52  47 
9 32  5 

10  20  57 

8 57  25 

14  33  8 


OPA  51 .94  RAP 
PO  CST  TIM  INJ 
730.9 
231  .3 
301  .2 
136.2 
416.7 
4081.5 


332.27  ECC  1 .7034 
2 LAT  INJ  Z LONG 


18.68 
18.70 
16.45 
20.96 
6.83 
31  .46 


347.40 
310.69 
314 .80 
304 .63 
317.96 
245.20 


DIFFERENTIAL  CORRECTIONS 

MID' 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2. 2776 

TRA 

-.0040 

TC3-1 .0714 

BAU 

.6988 

SGT 

2570.1 

SCR  994 . 1 SG3 

16  J .9 

ST 

2011  .3 

SR 

619.3 

ss 

805.9 

ROE  .7051 

RRA 

-.1105 

RC3  ,5894 

fau 

.04274 

RRT 

-.0699 

RRF  -.9671  RTF 

.9370 

CRT 

-.9845 

CRS 

.9990 

CST 

-.9910 

FOE-1  .7016 

FRA 

.0620 

FC3  -.8657 

BSP 

8440 

see 

2755.6  R?3  .2521  R13 

-.9536 

LSA 

2278.9 

MSA 

142.0 

SSA 

6.4 

BCE  2.3043 

BRA 

.8115 

BC3  1.2228 

FSP 

-518 

SCI 

2716.3 

SG2  463.9  THA 

160.82 

El  J 

2101  .9 

El2 

103.8 

ALF 

163.09 

LAUNCH  CATE  MAR  1 1969 


FLIGHT  TIME  116.00 


ARRIVAL  CATE  JUN  25  1969 


HELIOCENTRIC  CONIC 

RL  140.24  LAL  -.00  LOL  160.24  VL  28.070 

RP  108.93  LAP  -3.08  LOP  321 .61  VP  37.867 

RC  114.042  CL  -41.39  GP  63.56  ZAt  130.20 

planetocentric  conic 


01  STANCE  341  .558 

CAL  -8.37  AZL  99.57  HCA  161.13  SMA  132.36  ECC  .10704  INC  9.5714  VI  30.058 

CAP-  3.67  AZP  80.93  TAL  222.44  TAP  23.58  RCA  107.50  APO  157.22  V2  34.707 

ZAP  108.72  ETS  45.21  ZA£  108.05  ETE  1 37 .06  ZAC  81.72  ETC  166.89  ClP-136.12 


C3  48.783 

VHL 

6.984 

OLA  -33.38 

RAl  20.07 

RAO  6568,8  VEL  13.044 

PTH  2.38 

VHP  7. 

.683 

OPA 

54.04 

RAP 

327.26 

zee 

1 .8028 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .54 

6 

18  17 

1561 .71 

15,96 

12.36  272.34 

119.72 

6 44 

19 

961  .7 

19.79 

5.40 

108.46 

20 

58  40 

666.85 

15.97 

305.79  272.35 

119.71 

11  9 

55 

66.8 

19,80 

298.82 

71  .54 

6 

10  17 

1561 .71 

15.96 

J2.36  272.34 

119.72 

6 44 

19 

961  .7 

19.79 

5.40 

100.46 

10 

58  40 

666.05 

15.97 

305,79  272.35 

119.71 

11  9 

55 

66.8 

19.80 

298 .82 

110.00 

JO 

12  11 

809.79 

10.17 

313.26  268.73 

122.81 

10  25 

41 

209.8 

14.42 

306 . 74 

110.00 

12 

4 5 

5754.81 

21  .93 

271.56  275.74 

116.90 

13  40 

0 

5154.0 

25.36 

264.08 

DIFFERENTIAL  CORRECTIONS 

MIO-COUR5E  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 7702 

TRA 

-.6537 

TC3  -.9719 

BAU  .7032 

SGT  2729.4  SCR 

921.5  SG3  : 

139.0 

ST 

2287.6 

SR 

613.4 

SS 

899.3 

ROE  .7426 

RRA 

-.2338  RC3  .4669 

FAU  .03451 

RRT  -.0454  RRF  - 

.9564  RTF 

.9447 

CRT 

-.9806 

CRS 

.9968 

CST 

-.9930 

FOE- 1 .6502 

FRA 

.1562 

FC3  -.6125 

BSP  5083 

SCB  2880.8  R23 

.2488  R13  - 

.9500 

LSA 

2529.1 

MSA 

146.1 

SSA 

5.0 

BOE  2.8758 

BRA 

.6942 

BC3  1.0782 

FSP  -445 

SCI  284J.7  SG2 

472.0  THA  163.60 

ELI 

2365.5 

EL2 

116.3 

ALF 

165.23 

2002 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69  > 


LAUNCH  CATE  MAR  I 1969  FlIGhT'  TIME  118. DO  ARRIVAL  CATE  JUN  27  1 969 


HELIOCENTRIC  CONIC  DISTANCE  347.5 20 


RL  148.24 

LAL 

'.00 

ta  160.24 

VL  28.01 7 

GAL  -8.16 

AZl  101 .69 

HCA  164.23 

SMA 

131 .97 

ECC  .18718 

JNC1 1 .6888 

VI 

30.058 

RP  108.93 

LAP 

-3.16 

LOP  324.78 

VP  37.831 

GAP  3.93 

AZP  78.74 

TAL  221.16 

TAP 

25.39 

RCA  107.27 

APO  156.67 

V2 

34.790 

RC  116.435 

GL 

-46.85 

GP  67.71 

ZAl  124.83 

ZAP  107.43 

ETS  52.19 

ZAE  103.63 

ete 

140.97 

ZAC  79.57 

ETC  170.09 

CLP 

-142.17 

planetocentric  i 

CONIC 

C3  59.307 

VHL 

7.701 

CLA  -37.26 

RAL  33.37 

RAD  6569.1 

VEL  13.441 

PTH  2.46 

VHP 

8.836 

OPA  56.05 

RAP  320.60 

ECC 

1 .9760 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN. 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.71 

6 

0 33 

1726.99 

15.78 

25.33 

281 .55 

124.20 

6 

29  20 

1127.0 

20.15 

18.70 

115.29 

1 1 

58  50 

5886.17 

15.79 

278.14 

281 .56 

124.19 

13 

36  56 

5286.2 

20.17 

27l  .52 

64.7] 

6 

0 33 

1726.99 

15.78 

25.33 

281 .55 

124.20 

6 

29  20 

1127.0 

20.15 

18.70 

115.29 

11 

58  50 

5886.17 

15.79 

278.14 

281 .56 

124.19 

13 

36  56 

5286.2 

20.17 

27]  .52 

64.71 

6 

0 33 

1726.99 

15.78 

25.33 

281.55 

124.20 

6 

29  20 

1127.0 

20.15 

18.70 

115.29 

11 

58  50 

5886 . 1 7 

15.79 

278.14 

281.56 

124.19 

13 

36  56 

5286.2 

20.17 

27i  .52 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMInA TION  ACCURACY 

TOE-3.4732  TRA  -.4040  TC3  -.8081  BAU  .6884  SGT  2893.0  SGR  791.0  SG3  116.5  ST  2586.8  SR  521.2  SS  909.0 

ROE  .6854  RRA  -.3809  RC3  .3173  FAU  .02641  RRT  -.7829  RRF  -.9165  RTF  .9552  CRT  -.9688  CRS  .9888  CST  -.9949 

FOE-1.5975  FRA  .2428  FC3  -.3656  BSP  9267  SOB  2999.1  R23  .2368  R13  -.9643  ISA  2787.0  MSA  149.2  SSA  3.8 

6DE  3.5402  BRA  .5553  6C3  .8682  FSP  -370  SGI  2960.3  SG2  480.9  THA  167.58  ELI  2635.7  EL2  126.9  AlF  168.93 

LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  353.433 

RL  148.24  LAL  -.00  La  160.24  VL  27.963  GAL  -7.93  AZL  104.81  HCA  167.30  SMA  131.57  ECC  .18652  1NC14.8050  VI  30.058 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.794  GAP  4.17  AZP  75.54  TAL  219.61  TAP  27.11  RCA  107.03  APO  156.11  V2  34.794 

RC  118.823  GL  -52.69  GP  72.40  7 AL  118.77  ZAP  105.42  ETS  62.07  ZAE  98.44  ETE  147.79  ZAC  76.75  ETC  J 76 . 32  ClP-151.59 

plane tocentric  conic 

C3  79.169  VHL  8.898  OLA  -41.03  RAL  40.04  RAD  6569.5  VEl  14.160  PTH  2.58  VHP  10.590  OPA  57.56  RAP  3JJ.6I  ECC  2.3029 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.97 

5 59  49 

1873.68 

14.25 

36.41 

293.06 

128.90 

6 31  3 

1273.7 

19.18 

30.24 

121  .03 

12  52  47 

5876.55 

14.27 

276.17 

293.07 

126.89 

14  30  44 

5276.5 

19.19 

270.00 

58.97 

5 59  49 

1873.68 

14.25 

36.41 

293.06 

128.90 

6 31  3 

1273.7 

19.18 

30.24 

121  .03 

12  52  47 

5876.55 

14.27 

276.17 

293.07 

128.69 

14  30  44 

5276.5 

19.19 

270.00 

58.97 

5 59  49 

1873.68 

14.25 

36.41 

293.06 

126.90 

6 31  3 

1273.7 

19.18 

30.24 

121  .03 

12  52  47 

5876.55 

14.27 

276.17 

293.07 

128.89 

14  30  44 

5276.5 

19.19 

270.00 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINA TION  ACCURACY 

TOE-4.4  717  TRA  .0308  TC3  -.5820  BAU  .6376  SGT  3060.2  SGR  564.3  SG3  95.3  ST  2879.7  SR  243.4  SS  92J.5 

ROE  .3149  RRA  -.5250  RC3  .1554  FAU  .01866  RRT  -.5108  RRF  -.6886  RTF  .9698  CRT  -.8348  CRS  .8762  CST  -.9968 

FDE-1.5585  FRA  .3257  FC3  -.2040  BSP  9644  SG8  3 111.8  R23  .2100  R13  -.9731  LSA  3029.6  MSA  149-7  SSA  2.8 

BOE  4.4828  BRA  .5259  BC3  .6024  FSP  - 30 1 SGl  3074.1  SG2  462.9  THA  174.48  ELI  2886.9  EL2  133.7  AlF  175.95 


LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUL  1 1969 

HELIOCENTRIC  CONIC  CISTANCE  359.270 

RL  148.24  LAL  -.00  La  360.24  VL  27.908  CAL  -7.69  A7L  109.84  HCA  170.31  SMA  131.18  ECC  .18578  INC19.8423  VI  30.058 

RP  108.90  LAP  -3.27  LOP  331.11  VP  37.757  GAP  4.39  A7P  70.42  TAL  218.38  TAP  28.69  RCA  106.81  APO  1 55.55  V2  34.798 

RC  121.206  GL  -58.31  GP  77.14  ZAL  112.13  ZAP  102.70  ETS  79.44  ZAE  92.02  ETE  162.27  ZAC  72.76  ETC  190.39  ClP-171.00 

planetocentric  conic 

C3  121.717  VHL  11.033  CLA  -43.97  RAL  48.35  RAC  6570.3  VEL  15.590  PTH  2.78  VHP  13.508  DPA  57.72  RAP  299.75  ECC  3.0032 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54  .84 

6 15  50 

2012.56 

10.85 

45.62 

306.87 

132.88 

6 49  22 

1412.6 

16.23 

39.95 

125.16 

13  43  4 

634.31 

10.87 

299.28 

306.89 

132.87 

13  53  39 

34.3 

16.25 

293.60 

54  .84 

6 15  50 

2012.56 

10.85 

45.62 

306.87 

132.88 

6 49  22 

1412.6 

16.23 

39.95 

125.16 

13  43  4 

634.31 

10.87 

299.28 

306.89 

132.87 

13  53  39 

34.3 

16.25 

293.60 

54  .84 

6 15  50 

2012.56 

10.85 

45.62 

306.87 

132.88 

6 49  22 

1412.6 

16.23 

39.95 

125.16 

13  43  4 

634.31 

10.87 

299.28 

306.89 

132.87 

13  53  39 

34.3 

16.25 

293.60 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-5.7592 

TRA 

.8486 

TC3 

-.3067 

8AU 

.5001 

SGT 

3127.1 

SGR 

721  .4 

SG3 

76.4 

ST 

2996.6 

SR 

642.1 

SS 

952.7 

RCE-1 .2205 

RRA 

-.4739 

RC3 

.0189 

FAU 

.01088 

RRT 

.7351 

RRF 

.6293 

RTF 

.9873 

CRT 

.9755 

CRS 

-.9627 

CST 

-.9986 

FDE-1 .5617 

FRA 

.4274 

FC3 

-.0774 

BSP 

9917 

SGB 

3209.2 

R23 

-.1682 

R13 

.9832 

LSA 

3205.9 

MSA 

149.3 

SSA 

2.2 

BCE  5.8871 

BRA 

.9719 

8C3 

.3073 

FSP 

-239 

SGI 

3172.8 

SG2 

482.0 

THA 

9.85 

Eli 

3061 .5 

El2 

138.4 

AlF 

11  .83 

LAUNCH  CATE  MAR  I 1969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUL  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  364.950 

RL  148.24  LAL  -.00  La  160-24  VL  27.852  GAL  -7.41  AZL  119.21  HCA  173.19  SMA  130.77  ECC  .18479  INC29.2087  VI  30.058 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.721  GAP  4.56  AZP  60.96  TAL  216.83  TAP  30.01  RCA  106.61  APO  154.94  M2  34.803 

RC  123.581  GL  -61.98  GP  78.58  ZAL  105.23  ZAP  99.34  ETS  115.10  ZAE  83.25  ETE  195.26  ZAC  66.43  ETC  223.40  ClP  145.08 

planetocentric  conic 


C3  233.123 

VHL 

15.268 

OLA  -44.38 

RAL 

57.98 

RAO  6571 . 

4 VEL  18.827  PTH  3.07 

VHP  19.035 

DPA 

54  .72 

RAP 

285.40 

ECC 

4.8366 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54  .28 

6 

52  2 

2128.78 

5.74 

51  .26 

322.07 

134.09 

7 27 

30 

1528.8 

11  .27 

45.83 

125.72 

14 

23  40 

738.94 

5.76 

303.87 

322.08 

134.08 

14  35 

59 

138.9 

11.28 

298 . 4 3 

54  .28 

6 

52  2 

2128.78 

5.74 

5J.26 

322.07 

134.09 

7 27 

30 

1528.8 

11.27 

45.83 

125.72 

14 

23  40 

738.94 

5.76 

303.87 

322.08 

134.08 

14  35 

59 

138.9 

11.28 

298.43 

54.28 

6 

52  2 

2128.76 

5.74 

5J.26 

322.07 

134.09 

7 27 

30 

1528.8 

11.27 

45.83 

125.72 

14 

23  40 

738.94 

5.76 

303.87 

322.08 

134.08 

14  35 

59 

138.9 

11.28 

298.43 

UFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCORACM 

ORBIT  DETERMINATION  ACCURACY 

TOE- 5. 1297 

TRA 

2.0602 

TC3  -.0548 

BAU 

.1800 

SOT  2214.4  SGR 

2408.3  SG3 

6J  .4 

ST 

1952.1 

SR 

2369.7 

SS 

1053.8 

ROE -6. 3048 

RRA 

.8500 

RC3  .0182 

FAU 

.00137 

RRT 

.942$  RRF 

.9593  RTF 

.9976 

CRT 

.9939 

CRS 

-.9955 

CST 

-.9999 

FCE-1 .6882 

FRA 

.6116 

FC3  -.0051 

BSP 

10204 

SGB 

3271.6  R23 

'.1280  R13 

.9910 

LSA 

3241  .4 

MSA 

173.7 

SSA 

1 .3 

BOE  8.1280 

BRA 

2.2287 

BC3  .0577 

FSP 

-194 

SCI 

3224.8  SG2 

551  .4  THA 

47.55 

ELI 

3065.7 

El2 

166.4 

AlF 

50.55 

2003 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1963-69  > 


launch  cate  MAR  1 1969 

heliocentric  CONIC 
RL  1*8.24  LAl  - .00  tOL  16 0.2* 
RP  108.07  LAP  -3.35  LOP  337.45 
RC  125.940  CL  -50.49  CP  60.45 
PLANETOCENTRIC  conjc 
C3  620.739  VHL  24.915  CLA  -30.00 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 

63.52  0 6 57  2115.97 

116.40  14  17  17  952.02 

63.52  0 6 57  2115.97 

116.40  14  17  17  952.02 

63.52  0 6 57  2115.97 

116.40  14  17  17  952.02 

DIFFERENTIAL  corrections 
TCE  I .0701  TRA  1.0691  TC3  -.0239 
RO-11.5626  RRA  4.9179  RC3  .1597 
FOE -2 .0994  FRA  J.1144  FC3  .0201 
B0EI1.6127  BRA  5.2611  BC3  .1615 

launch  date  mar  l 1969 

HELIOCENTRIC  CONIC 
RL  140.24  LAL  “.00  LOL  160.24 
RP  100.05  LAP  -3.30  LOP  340.63 
RC  120.306  Cl  45.07  CP  -50.53 


Vt  27.796  CAL 
VP  37.604  CAP 
7Al  90 .02  7AP 


RAl  66.57 
INJ  LAT 
.66 
.00 
.06 
• 00 
.86 
,00 

0AU  1.3401 
FAU' .02013 
BSP  10002 
FSP  -160 


VL  27.739 
VP  37.640 
7Al  96.20 


Flight  time  126.00 
01STANCE  370.10? 

-7.03  A7l  140.35  HCA  175.64  SHA  130.37 
4.60  A7P  39.74  TAL  214.95  TAP  30.59 
95.73  ETS  156.32  7AE  60.02  ETC  233.60 


arrival  Cate  jul  5 1969 


ECC  .10292  INC50.3463  vl  30.058 
RCA  106,53  APO  154.22  V2  34.808 
7AC  54.24  ETC  263.62  CLP  105.78 


RAO  6572.6 

VEL  27.240 

PTH  3.40 

VHP  31 .295 

CPA  44.36 

RAP  270.82 

ECC1 1 .21 58 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

45-91 

335.45 

127.99 

0 4?  13 

1516.0 

5.77 

40  ,00 

317.95 

335.46 

127.99 

U 33  9 

352.0 

5,79 

312-04 

45.93 

335.45 

127.99 

8 42  J3 

1516.0 

5.77 

40.00 

317.95 

335.46 

127.99 

14  33  9 

352.0 

5.79 

312-04 

45.91 

335.45 

127.99 

8 42  13 

1516.0 

5.77 

40  .00 

317.95 

335.46 

127.99 

14  33  9 

352.0 

5.79 

312.04 

CAL 

CAP 

7AP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  610.9  SCR  3124.7  SC3  51.7 

RRT  .0152  RRF  .9953  RTF  .1123 

SC6  3183.0  R23  -.0966  RJ3  .9953 

SCI  3124.7  SG2  610.0  THA  89.82 

flight  time  120.00 

DISTANCE  300.045 

-7.76  A7l  6.54  HCA  103.40  SNA  129.97 

6. 16  A IP  1 73.44  tal  216.36  TAP  39.76 

94.96  ETS  180.70  7AE  54.77  ETE  107.50 


ORBIT  DETERMINATION  ACCURACY 
ST  297.1  SR  2693.0  SS  1331  .9 
CRT  -.7358  CRS  -.9992  CST  .7090 
LSA  3012.5  MSA  207.6  SSA  .4 

ELI  2702.7  EL2  200.5  AlF  94.67 


C31407. 793 

VHL  38. 

.572 

OLA  63.67 

RAL  40.41 

RAO  6573-? 

VEL  40.113 

PTH  3.56 

VHP  40. 

139 

OPA  -72.12 

LNCH  A/MTH 

LNCH  TIME 

L-I  TI*C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

po  cst  tim 

30.25 

16  20 

30 

5072.60 

1 .30 

243.44 

31 1 .06 

26.33 

17  53 

3 

4472.7 

149.75 

2 27 

0 

3367.57 

1 .31 

101.50 

31 1 .04 

26.33 

3 23 

0 

2767.6 

30.25 

16  20 

30 

5072.60 

1 .30 

243.44 

5J1.06 

26.33 

17  53 

3 

4472.7 

149.75 

2 27 

0 

3367.57 

1 .31 

101.50 

31 1 .04 

26.33 

3 23 

0 

2767.6 

30.25 

16  20 

30 

5072.60 

1.30 

243.44 

311.06 

26.33 

17  53 

3 

4472.7 

149.75 

2 27 

0 

3367.57 

1.31 

101.50 

311.04 

26.33 

3 23 

8 

2767.6 

ARRIVAL  CATE  JUL  7 1969 


ECC  .19390  INC03.4555  V!  30.058 
RCA  1"04 . 76  ARC  1 55 . 1 8 V2  34.8 15 
ZAC  65.04  ETC  77.22  ClP  97.81 


INJ  2 LAT  INJ  2 LCNG 


-5.87 

-5.86 

-5.87 

-5.06 

-5.07 

-5.86 


240 .30 
98 .36 
240 . 30 
98.36 
240.30 
98 . 36 


DIFFERENTIAL  CORRECTIONS 
TOE-4.0826  TRA  1.4095  TC3  -.0953  BAU  4.0361 
R0- 14. 0620  RRA  -.1625  RC3  -.1791  FAU-. 06492 
FDE  3.2606  FRA  -0630  FC3  .0370  BSP  8660 

80615.6435  BRA  1.4983  8C3  .2029  FSP  -159 


MID-COURSE  EXECUTION  ACCURACY 


SCT 

1147.0 

SCR  2605.1  SG3 

48.9 

ST 

740.9 

SR 

2206 . 1 

SS 

2015.0 

RRT 

.0668 

RRF 

-.9997  RTF 

-.8555 

CRT 

.9770 

CRS 

1 .0000 

CST 

.9766 

see  ZB 46.4 

R23 

-,09 79  R13 

-.9952 

LSA 

3075.9 

MSA 

152,9 

SSA 

.8 

SCI 

?796.1 

SG2 

532.0  THA 

60.20 

Eli 

2324.4 

El2 

147.5 

ALF 

71  .76 

LAUNCH  OATE  MAR  I 1969 


HELIOCENTRIC  CONI C 


RL 

148.2* 

LAL 

-.00 

LOL 

J 60 

■ 24 

VL 

RP 

100 .83 

LAP 

-3.39 

LOP 

343 

.80 

VP 

RC 

130.653 

CL 

60.12 

CP 

-7j 

.45 

ZAL 

27.602  CAL 
37.613  GAP 
100.21  ZAP 


flight  hme  3 30.00 
DISTANCE  305.095 

-7.17  A7t  46.35  HCA  104.92  SMA  129.57 
5.92  A/P  133.55  TAl  213.95  TAP  30.86 
98.50  ETS  196.12  7AE  77.72  ETE  120.10 


ARRIVAL  CATE  JUL  9 1969 


ECC  .18973  INC43.6527  vj  30.058 
RCA  104.99  APO  354.15  V2  34.821 
2 AC  06.37  ETC  95,29  ClP  11 7 . 7Q 


planetoccntric  CONIC 


C3  470.149 

VHL 

23  ,867 

CLA  71 .00 

RAL  .37 

RAC  657 2. 

3 VEL  24.404  PTH 

LNCH  A/MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ 

21  .61 

13 

29  34 

5037.95 

-2.63 

246.86 

269.40  3 

158.39 

0 

6 32 

3270 . 1 7 

-2,62 

95.50 

269.46  3 

21  .61 

13 

29  34 

5037,95 

-2-63 

246.06 

269.40  i 

158.39 

0 

6 32 

3270 . 1 7 

-2-62 

95.50 

269.46  I 

21  .61 

13 

29  34 

5037.95 

-2.63 

246-06 

269.48  ! 

158.39 

0 

6 32 

3278 . 1 7 

-2.62 

95.50 

269.46  : 

differential  corrections 

HIP- 

COURSE  EXECUTION  "i 

TCE  I ,4906 

TRA 

.6397 

TC5-.0365 

BAU  .9612 

SCI 

667.3  SGR  3413.9 

RCE-0.6549 

RRA 

3.0575 

RC3  -.1459 

FAU- -01082 

RRT 

.2166  RRF  -.9954 

FOE  1 .7751 

FRA 

-.5331 

FC3  .0196 

BSP  10795 

sea 

3478.5  K23  -.0970 

BCE  0.7024 

BRA 

3.1236 

8C3  .1504 

FSP  -180 

SGI 

3417.1  SG2  650.9 

3.33  VHP  27.110  CPA  -83.90  RAP  85.33  ECC  8.8691 


A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18.94 

14  53 

32 

4437.9 

'10.39 

244 .65 

18.94 

I 

1 

10 

2678.2 

-10.10 

93.29 

18.94 

14  53 

32 

4437.9 

'10.19 

244 .65 

18.94 

1 

1 

10 

2678.2 

-10.16 

93.29 

18.94 

14  53 

32 

4437.9 

'10.19 

244 .65 

10.94 

I 

1 

10 

2678,2 

-10.18 

93  .29 

AZ&JRAC* 

ORBIT  DETERMINATION  ACCURACY 

) SC3 

55.3 

ST  420.3 

SR  2385.9 

SS  1130.8 

i RTF  - 

,1282 

CRT  -.7606 

CRS  .9990 

CST  -.7966 

l R13  - 

.9946 

LSA  2660.1 

MSA  268 , 1 

SSA  1 . 5 

> THA 

87.40 

ELI  2408.0 

EL2  266.4 

AlF  97.81 

LAUNCH  CATE  MAR  I 1969 


FLIGHT  TIME  132.00 


ARRIVAL  CATE  JUL  3 J 1969 


DISTANCE  390.461 
-6.80  A/L  63.17  HO 


HELIOCENTRIC  conic 

RL  140.24  LAL  '.00  LOL  160.24  VL  27.625  CAL 

RP  108.00  LAP  -3.39  LOP  346.97  VP  37.577  CAP  6.(30  ATP  116.63  TAL 

RC  132.909  Cl  61,62  CP  -75.59  7Al  105.21  ZAP  103.58  ETS  244.41  7AE 

planetocentric  conic 

RAO  6571  - 1 VEL  17.069  PtH 
INJ  LONG  INJ  RT  ASC  IN. 

241 .76  252.93 

95.48  252.90 

241.76  252.93 

95.40  252.90 

241.76  252.93 

95.40  252.90 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2633.1  SCR  2601.0  SG3  67.9 

RRT  -.9558  RRF  -.9524  RTF  .9906 

5G6  370 J . J R23  -.1503  R13  -.9873 

SCI  5658.2  SC2  562.4  THA  135-37 


C3  197.976 

VHL 

14.070 

OLA  66.97 

RAl  346.81 

LNCH  A/MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

26.39 

12 

45  52 

4919.83 

-9.09 

153.61 

22 

50  8 

3187.46 

-9.08 

26.39 

12 

45  52 

4919.83 

-9.09 

153.61 

22 

58  0 

3187.46 

- 9.08 

26.39 

12 

45  52 

4919.83 

-9.09 

153.61 

22 

50  8 

3107.46 

- 9.08 

differential  corrections 

TOE  3,5870 

TRA- 

-2.0957 

TC3  -.0721 

BAU  .1930 

ROE -I .0372 

RRA 

2.3932  RC3  .0109  FAU  .00817 

FDE  1 .0485 

FRA 

-.6265 

FC3  - .0357  BSP  11*98 

BCE  4 .0308 

BRA 

3 .1811 

8C3  .0729  FSP  -220 

107.54 

SMA 

129. J7 

ECC  .16840 

INC26.8271 

VJ 

30,058 

212.13 

TAP 

39.67 

RCA  104.83 

APO  153. 5J 

V2 

34 .029 

90.36 

ETE 

167.46 

ZAC  97.21 

ETC  144.17 

CLP 

160.61 

3.00 

VHP 

17.314 

OPA  -7 1 .35 

RAP  61 .22 

ECC 

4.2502 

1 A/MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

23.34 

14 

7 51 

4319.8 

-16,42 

230 .88 

23.34 

23 

51  15 

2587.5 

-16.4 l 

92.61 

23.34 

14 

7 51 

4319.0 

-16.42 

230.80 

23.34 

23 

51  15 

2587.5 

'16.4] 

92-61 

23.34 

14 

7 51 

4319.0 

-16.42 

238.08 

23.34 

23 

51  15 

2587.5 

-16-41 

92.61 

ORBIT  DETERMINATION  ACCURACY 
ST  1600.9  SR  J057.4  S5  702.5 
CRT  -.9346  CRS  .9376  CST- i. 000(1 
LSA  2017.1  MSA  324 .9  SSA  1.7 
Eli  1892.0  El 2 310.3  AlF  J47.27 


2004 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968 -69  > 


iUNCh  CATE  MAR  1 1969 

flight  time  *34.00 

ARRIVAL  DATE 

JUL 

13  1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00 

La  160.24 

Vl  27 . 568 

DISTANCE  396.128 

GAL  -6.49  AZL  71 .02  MCA  190.47 

SMA 

128.77 

ECC  .18793 

INC! 8 .9774 

vi 

30.058 

RP  108.78 

LAP  -3.39 

LOP  350.15 

VP  37.543 

GAP  6.15 

A7P  108.68 

TAl  210.46 

tap 

40.93 

RCA  304.57 

APO  152-97 

v? 

34 .637 

RC  135.313 

CL  58.52 

GP  -70.84 

7AL  109.79 

ZAP  109.03 

ETS  279.10 

ZAE  98.57 

ETE 

200.61 

ZAC  303.83 

ETC  178.64 

CLP 

-173.49 

PLANETOCENTRIC  CONIC 
C3  109.086  VHL  10.444 

CLA  62.34 

RAL  347.43 

RAC  6570.1 

VEL  15.180 

PTh  2.73 

VHP 

12.602 

CPA  -62.25 

RAP  54.15 

ECC 

2.7953 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTM 

INJ  TIME 

PC  C$T  TIM 

INJ  2 LAT 

INJ 

2 LONG 

31  .82 

13  0 54 

4791  .55 

-15.24 

234.83 

249.23 

28.76 

14 

20  45 

4J91  .5 

-22.21 

231  .10 

M6 .18 

22  47  59 

3098.95 

-15.23 

94.71 

249.21 

28.75 

23 

39  38 

2498.9 

-22.21 

90.98 

31  .82 

13  0 54 

4791 .55 

-15.24 

234.83 

249.23 

28.76 

14 

20  45 

4191  .5 

-22.21 

23!  .10 

148.18 

22  47  59 

3098.95 

-15.23 

94.71 

249.21 

28.75 

23 

39  38 

2498.9 

-22.21 

90.98 

31  .82 

13  0 54 

4791 .55 

-15.24 

234.83 

249.23 

28.76 

14 

20  45 

4191 .5 

-22.21 

231 .10 

148.  J 8 

22  47  59 

3098.95 

-15.23 

94.71 

249.21 

28.75 

2J 

39  38 

2498.9 

-22.21 

90.98 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TDE 

2.7462 

TRA- 

'2.8372 

TC3 

-.3727  0AU 

.5437 

SGT 

3757.6  SGR 

766.8  SC  3 

84.6 

ST 

181 1 .6 

SR 

279.0 

SS 

623.8 

ROE 

.3018 

RRA 

.6333 

RC3 

.0095 

FAU 

.01858 

RRT 

-.7898  RRF 

-.6672  RTF 

.9815 

CRT 

.0465 

CRS 

-.2087 

CST 

-.9866 

FCE 

.9365 

FRA 

-.6558 

FC3 

-.1474 

BSP 

12033 

see 

3835.1  R23 

-.1956  R13 

-.9778 

LSA 

1913.7 

MSA 

294  .6 

SSA 

2.2 

BCE 

2.7627 

BRA 

2.9070 

BC3 

.3728 

FSP 

-278 

SGI 

3806.9  SG2 

464.2  THA 

170.70 

ELI 

1811  .7 

El2 

278.7 

alf 

.42 

LAUNCH  DATE  MAR  1 1969 


flight  time  136.00 


arrival  date  JUL  15  1969 


CAL 

CAP 


HELIOCENTRIC  CONIC 
RL  M 8.24  LAL  -.00  L<X  160.24 

RP  109.75  LAP  -3.37  LOP  353.3 Z 

RC  1 37 . 625  GL  54.37  GP  -64.54 

PLANETOCENTRIC  CONIC 
C3  7J.699  VHL  8.468  DlA  58. 26  RAL  351.04  RAD  6569.4 


VL  27.510 
VP  37.509 
ZAL  113.58 


DISTANCE  40J.894 

-6.19  AZl  75.42  MCA  193.51  SMA  128.38  ECC  .16781  INCM.5757  VI  30.058 
6.34  A7P  104.19  TAl  208.84  TAP  42.35  RCA  104.27  APC  152.49  V2  34.646 


ZAP  114.41  ETS  291.05  ZA£  J04.74  ETE  210.8 7 7AC  108.77  ETC  189.79  ClP-164.03 
VEL  13,894  PTH  2.54  VHP  10.406  OPA  -54,66  RAP  50.02  ECC  2.1800 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  azmth 

INJ  TIME 

PC  CST  TIM 

In J 2 LAT 

INJ  2 LONG 

36.69 

13  27  35 

4675.99 

-19.92 

227.50 

248.11 

34.02 

14  45  31 

4076.0 

-26.47 

222.93 

143.31 

22  50  9 

3028.17 

-19.90 

93.33 

248.08 

3 4.02 

23  40  37 

2428.2 

-26.46 

88.76 

36.69 

13  27  35 

4675.99 

-19.92 

227.50 

24$. i i 

34 .02 

14  45  31 

4076.0 

-26.47 

222.93 

243.31 

22  50  9 

3028 . 1 7 

-19.90 

93.33 

248.08 

34 .02 

23  40  37 

2428.2 

-26.46 

88 .76 

36.69 

13  27  35 

4675.99 

-19.92 

227.50 

248.11 

34 .02 

M 45  31 

4076.0 

-26.47 

222.9 3 

143.31 

22  50  9 

3028.17 

-19.90 

93.33 

248.08 

34 ,02 

23  40  37 

2428.2 

-26.46 

88.76 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

2 . 1 688 

'RA- 

-2.6465 

TC3 

-.7363 

0AU 

.7097 

SGT 

3911.  J SGR 

450.6  SG3 

103.1 

ST 

1788.3 

SR 

418. 1 

SS 

616.3 

ROE 

.6160 

RRA 

.0842 

RC3 

-.0784 

FAU 

.02653 

RRT 

.2317  RRF 

.4553  RTF 

.9660 

CRT 

.7739 

CRS 

-.8961 

CST 

-.9746 

FDE 

.9398 

FRA 

-.6619 

FC3 

-.3203 

BSP 

12319 

SG0 

3937.0  R23 

.2350  R13 

.9668 

LSA 

191$. I 

MSA 

285.0 

SSA 

3.1 

BOE 

2.2546 

BRA 

2.6478 

8C3 

.7404 

FSP 

-338 

SGI 

3912.5  SG2 

438.2  THA 

1.55 

ELI 

1818.0 

El2 

260.4 

alf 

10.47 

LAUNCH 

DATE  MAR 

1 1969 

Flight  time 

138.00 

ARR] VAL 

CATE 

JUL 

17  1969 

HELIOCENTRIC  CON  I C 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.72  LAP  -3.34  LOP  356.50 

RC  139.923  GL  50.22  GP  -58.47 

PLANETOCENTRIC  CONIC 


DISTANCE  407.700 

VL  27.452  GAl  -5.89  AZL  7 8.22  HCA  196  50  SMA  12?. 99  ECC  ,18792  INCH. 7761  VI  30.058 

VP  37.475  GAP  6.54  A7P  101  .30  TAt  20?  c2  TAP  43.82  RC*  103.93  APO  152.04  v2  34.655 

7Al  116.54  ZAP  119.52  ETS  296.16  7AE  109-65  ETE  2M.63  ZAC  112.85  ETC  193.70  ClP-160.42 


C3  52.593 

VHL  7 

.252 

CLA  54.73 

RAL  355.15 

RAC  6568.9 

VEL  13.189 

PTH  2.41 

VHP  9 

002 

CPa  -47.98 

RAP  47. 4* 

ECC  1 .9656 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  azmth 

INJ  T, 

l ME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 0.99 

13  55 

39 

4577.15 

-23.10 

220.37 

247.61 

38.89 

15  11 

56 

3977.1 

-29.22 

2! 5 .05 

1 39.01 

22  54 

51 

2976.90 

-23.09 

91.87 

247.59 

38.88 

23  44 

28 

2376.9 

-29.21 

86.55 

40.99 

13  55 

39 

4577.15 

-23.10 

220.37 

247. 6J 

38.89 

15  ;; 

56 

3977.1 

-29.22 

215.05 

139.01 

22  54 

51 

2976.90 

-23.09 

91  .87 

247.59 

38.88 

23  44 

28 

2376.9 

-29.21 

96.55 

40. 99 

13  55 

39 

4577.15 

-23.10 

220.37 

247.61 

38.89 

15  11 

56 

3977.1 

-29.22 

215.05 

139.01 

22  54 

51 

2976.90 

-23.09 

91.87 

247.59 

38.68 

23  44 

28 

2376.9 

-29.21 

86.55 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE  1 

1 .8619 

TRA-2.4362 

TC3-1 .1316 

0AU 

.8040 

SCT 

3996. 0 

SGR 

550-9  SG3 

121  .4 

$T 

1779.4 

SR 

488.9 

SS 

619.1 

ROE 

.61  77 

RRA  -.0677 

RC3  -.1643 

FAU 

.03318 

RRT 

.64  4 0 

ORF 

.8227  RTF 

.9538 

CRT 

.9576 

CRS 

- . 9600 

CST 

-.9673 

FDE 

.9493 

FRA  -.6473 

FC3  -.5462 

BSP 

12659 

SG6 

4033.8 

«23 

.2634  RI3 

.9563 

LSA 

1926.5 

MSA 

277.3 

SSA 

3.9 

0D£  1 

[ .9617 

BRA  2.4371 

0C3  1.1434 

FSP 

'401 

SCI 

4011.9 

SG2 

419.8  THA 

5.13 

Eli 

1829.0 

El2 

244.6 

alf 

13.50 

LAUNCH  OATE  MAR  1 1969 

HELIOCENTRIC  CCNIC 
RL  148.24  LAL  -.00  La  1 60 . 24 

RP  106.69  LAP  -3.30  LOP  359.68 

RC  142.207  GL  46.35  GP  -52.97 

PLANETOCENTRIC  CONIC 


flight  time  mo. op 


arrival  cate  JUL  19  1969 


VL  27 . 395 
VP  37.442 
7Al  PS.  71 


DISTANCE  413.522 

gal  -5.59  AZl  80.16  MCA  199.71  SMA  12^.60  ECC  .16820  INC  9.6369  VI  30.058 

CaP  6.74  A7P  99.27  TAt  205.60  TAP  45.32  RCA  103.56  APO  151,61  V2  34.865 

7af  124.23  ETS  298.98  ZAE  113.61  ETE  213.79  ZAC  116.40  ETC  195.07  ClP-159.0? 


C3  41.441 

VHL 

6.437 

Ola  51 .70 

Ral  559.18 

RAD  6568.6  V£l  12.760  PTH  2.32 

VHP  8 

■ 128 

OPA  -42  .02 

RAP  45.90 

ECC 

1 .6820 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

IN.!  LAT 

LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 uCNG 

44  .75 

M 

22  48 

4432.99 

-25.15 

2i  3 . 7-f  247.43 

43,21 

15  37 

41 

3893.0 

-30.84 

207=79 

135.25 

22 

59  50 

2941 .64 

-25.M 

90.60  247.42 

43.20 

23  49 

52 

2341  .6 

-30.83 

BA  .6  5 

44.75 

14 

22  48 

4492.99 

-25.15 

213.74  247.43 

43.21 

15  37 

41 

3893.0 

-30.84 

207.79 

135.25 

22 

59  VJ 

294\  ,64 

-5.14 

90.60  247.42 

43.20 

23  48 

52 

2341  .6 

-30.83 

84  .65 

*4,75 

14 

22  48 

4492.99 

-25 . 1 5 

213.74  247.43 

43.21 

15  37 

41 

38  93.0 

-30.84 

207.79 

1 7 5. 25 

22 

5b  5C 

2941 .64 

-5.14 

90.60  247.42 

43.20 

23  46 

52 

2341  .6 

-30.83 

84  .65 

DIFFERENTIA-:. 

, C0R7EC  i IONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .6693 

TRA- 

'2  2569 

TC3-1 .5454 

BAv/  .8658 

SGT  4083.2  SGR 

603.8  SG3  138.1 

ST  1776.6 

SR  504.0 

SS 

6 16.2 

ROE  .5639 

RRA 

■ .1056 

RC3  -.2326 

FAu  .03853 

RRT  .7435  RRF 

.8968  RTF 

.9440 

CRT  .682 7 

CRS  -.9771 

CST 

-.9624 

FCE  .9431 

FRA 

-.61 !6 

FC3  -.8062 

B5P  i 2996 

SGB  4127.6  R23 

•2813  R13 

.9471 

LSA  1926.7 

MSA  269.7 

SSA 

4 .9 

8Cf  1 .7619 

BRA 

2.2594 

8C3  1 .5628 

PS*  -453 

SGI  4108.0  SG2 

401  .4  THA 

6.33 

EL!  1832,4 

El2  229.7 

alf 

M.29 

2005 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69- 


LAUNCH  CATE  MAP  1 1969 


FLIGHT  TIME  142.00 


ARRIVAL  CATE  JUL  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  419.349 


RL  140.24 

LAL 

-.00 

LOL  160.24 

VL  27.330 

GAL  -5.29 

A7l  81.59 

HCA  202.05 

SMA 

127 

.21 

ECC  .38862 

INC  8.4098 

VI 

30.058 

RP  100.66 

LAP 

-3.26 

LOP  2.86 

VP  37.409 

GAP  6.95 

A7P  97.76 

TAt  203.97 

TAP 

46 

.82 

RCA  103.22 

APO  353 .21 

V2 

34.875 

RC  144.470 

GL 

42.84 

GP  -40.08 

7Al  120.17 

7AP  128.51 

ETS  300.86 

7AE  116.01 

ETE 

212 

.05 

7AC  119.50 

ETC  195.36 

CLP- 

-158.75 

planetocentric  CONIC 

C3  34.279 

VHL 

5.855 

CLA  49.13 

RAL  3.03 

RAD  6568.4 

VEL  12.476 

PTH  2.26 

VHP 

7. 

565 

OPA  -36.69 

RAP  45.00 

ECC 

1.5641 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

48.02 

14 

48  37 

4420.55 

-26.42 

207.72 

247.58 

46.95 

16 

2 

17 

3820.5 

-31 .72 

201  .27 

131 .98 

23 

4 46 

2918.22 

-26.41 

89.60 

247.56 

46.94 

23 

53 

24 

2318.2 

-31 .71 

83.16 

40.02 

14 

40  37 

4420.55 

-26.42 

207.72 

247.58 

46.95 

16 

2 

17 

3820.5 

-31 .72 

201 .27 

131 .98 

23 

4 46 

2918.22 

-26.41 

89.60 

247.56 

46.94 

23 

53 

24 

2318.2 

-31.71 

83.16 

48.02 

14 

48  37 

4420.55 

-26.42 

207.72 

247.58 

46.95 

16 

2 

17 

3820.5 

-31 .72 

201 .27 

131 .98 

23 

4 46 

2918.22 

-26.41 

89.60 

247.56 

46.94 

23 

53 

24 

2318.2 

-31  .7] 

83.16 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.5276 

TRA* 

-2.1055 

TC3-1 .9763 

BAU  .9150 

SOT  4183.8  SGR  616.5  SG3 

152.6 

ST  1769.7 

SR  496.3 

SS 

609.4 

RDE  .5046 

RRA 

-.1078 

RC3  -.2835 

FAU  .04292 

RRT 

.7809  RRF 

.9180  RTF 

.9366 

CRT  .8934 

CRS  -.9843 

CST 

-.9504 

FOE  .9165 

FRA 

-.5614 

FC3-1  .0040 

BSP  1 3467 

see  4229. P S23 

.2888  RI3 

.9397 

LSA  1918.5 

MSA  262.3 

S5A 

6.1 

BCE  1 .6088 

BRA 

2.108 2 

0C3  1.9965 

FSP  -517 

SCI  4211.6  SC2 

382.6  THA 

6.62 

ELI  1825.2 

El2  216.2 

ALF 

14.27 

AUNCH  OATE  MAR  I 1969 

FLIGHT  TIME  144.00 

ARRIVAL  DATE 

JUL 

23  1969 

= 

HELIOCENTRIC  CONIC 

DISTANCE  425. 

180 

i 

RL  140.24 

LAL  -.00 

lOl  160.24 

VL  27.280 

GAL  -4.90 

A/L  82.69 

MCA  205.99 

SMA  126.03 

ECC  .10910 

INC  7.3100 

VJ 

30  - 0 58 

f 

RP  108.63 

LAP  -3.20 

LOP  6.05 

VP  37.378 

GAP  7.15 

ATP  96.50 

TAL  202.33 

TAP  48 

1.32 

RCA  102.84 

APO  150.83 

V2 

34.885 

= 

RC  146.734 

GL  39.68 

GP  -43.79 

7AL  120.99 

JAP  132.35 

ETS  302.28 

7AE  119.39 

ETE  211 

.42 

7AC  122.51 

ETC  195.16 

CLP 

-158.95 

planetocentric  conic 

■ 

C3  29*336 

VHL  5.416 

OLA  46.94 

RAL  6 . 74 

RAO  6568.2 

VEL  12.276 

PTH  2.21 

VHP  7. 

197 

OPA  -31 .94 

RAP  44,01 

ECC 

1 .4828 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

50.05 

15  13  6 

4357.49 

-27.20 

202.33 

240 .06 

50.14 

16  25 

43 

3757.5 

-32.14 

195.50 

z 

129.15 

23  9 51 

2902.97 

-27.18 

88.88 

248.05 

50.13 

23  50 

14 

2303.0 

-32.12 

82.05 

50.85 

15  13  6 

4357.49 

-27.20 

202.33 

248 .06 

50.14 

16  25 

43 

3757.5 

-32.14 

195.50 

- 

1 29 . 1 5 

23  9 51 

2902.9 7 

-27.18 

88,88 

248.05 

50.13 

23  50 

14 

2303.0 

-32.12 

82.05 

50.85 

15  13  6 

4357.49 

-27.20 

202.33 

240.06 

50.14 

16  25 

43 

3757.5 

-32.14 

195.50 

- 

129.15 

23  9 51 

2902.9 7 

-27.18 

88.88 

240.05 

50.13 

23  50 

14 

2303.0 

-32.12 

82.05 

f 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

i 

TOE  1.4544 

TRA -I. 9335 

TC3-2.3692  0AU  .9367 

SGT  4234.2  SGR  i 

604.0  SG3  161.5 

ST  1703.5 

SR  492.0 

SS 

610.1 

§ 

ROE  .4634 

RRA  -.0864 

RC3  -.3026 

FAU  .04480 

RRT 

.7790  RRT 

.9159  RTF 

.92 59 

CRT  .9016 

CRS  -.9895 

CST 

-.9543 

- 

FOE  .9032 

FRA  -.4705 

FC3-I .3219  BSP  13100 

5G6  4277.2  R23 

.3005  R13 

.9209 

LSA  1930.7 

MSA  259.7 

SSA 

7.2 

BOE  1.5264 

BRA  1.9354 

BC3  2.3884 

FSP  -511 

SGI  4260.6  SG2 

376.2  THA 

6.4J 

Eli  1030.5 

EL2  706.4 

ALF 

14.15 

LAUNCH  OATE  MAR  1 1969 


flight  time  146.00 


ARRIVAL  OATE  JUL  25  1969 


HELIOCENTRIC  CONIC 

Rt  1 4{l  .24  LAL  -.00  LOt  160.24  VL  27.224 

RP  100.59  LAP  -3.13  LOP  9.23  VP  37.347 

RC  148.977  CL  36.82  GP  -40.03  7Al  121  .27 

PLANE TOCENTRIC  CONIC 
C3  25.739  VHL  5.073  CLA  45.09  RAL 


GAL 

GAP 


DISTANCE  431.004 

-4.66  A7L  83.57  MCA  209.15  SMA  126.46  ECC  .18989  INC  6.4341  VJ  30.050 
7.36  A7P  95.62  TAL  200.67  TAP  49.82  RCA  102.45  APO  150.47  V2  34.897 


7AP  135.80  ETS  303.41  7AE  121.47  ETE  209.79  7AC  125.24  ETC  194.72  ClP-159.44 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

53.32 

15  36  30 

4301 .88 

-27.65 

126.68 

23  15  13 

2893.47 

-27.63 

53.32 

15  36  30 

4301 .88 

-27.65 

126.68 

23  15  13 

28 93.47 

-27.63 

53.32 

15  36  30 

4301 .88 

-27.65 

126.68 

23  15  13 

2893.47 

-27.63 

differential 

CORRECTIONS 

10.34  RAO  6568.0  VEL  12.129  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.17  VHP  6.958  DPA  -27.68  RAP  44.95  ECC  1.4236 


TCE  1.3694  TRA-I ,8029  TC3-2.8078  6AU  .9726 
RDE  .4204  RRA  -.0746  RC3  -.3245  FAU  .04692 
FOE  .8550  PR A -.3993  FC3-1.5782  BSP  1 3608 
BOE  1.4324  8RA  1 .8045  BC3  2.8264  FSP  -552 

LAUNCH  DATE  MAR  1 1969 


197.52  248.88 

88.40  248.87 

197.52  240.88 

88.40  240.07 

197.52  248.88 

08.40  248.87 
MID-CCURSE  EXECUTION  ACCURACY 
SGT  4338.9  SGR 
RRT  .7878  RRF 
SG0  4378.8  R£3 
SGI  4363.9  SG2 

flight  time  ub.oo 


A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.84 

16  48  11 

3701  .9 

-32*.  2 7 

190.40 

52.83 

24  3 27 

2293.5 

-32.26 

81  .28 

52.84 

16  48  n 

3701  .9 

-32.27 

190.40 

52.83 

24  3 27 

2293.5 

-32.26 

81  .28 

52.84 

16  48  11 

3701  .9 

-32.27 

190.40 

52,83 

24  3 27 

2293.5 

-32.26 

81  .28 

ORBIT  DETERMINATION  A CCORACr 


590.0 

SG3 

170.7 

ST 

1774.1 

SR 

476.2 

SS 

592.6 

.9109 

RTF 

.9211 

CRT 

.9067 

CRS 

-.9924 

CST 

-.9512 

.2925 

RJ  3 

.9238 

LSA 

1913.5 

M5A 

252.4 

SSA 

8.6 

361  .3 

THA 

6.16 

Eli 

1826.5 

Et2 

195.1 

ALF 

13.84 

ARRIVAL  CATE  JUL  27  1969 


HELIOCENTRIC  CONIC 

RL  148.24  LAL  -.00  LOL  160.24  VL  27.167 

RP  108.56  LAP  -3.05  LOP  12.42  VP  37.316 

RC  151.204  GL  34.22  GP  -36,75  7Au  121.05 

Plane TOCENTRIC  CONIC 

C3  23.005  VHL  4.796  OLA  43.52  RAl  13,91 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

55.46 

15  59 

1 

4252.37 

-27.90 

124.54 

23  21 

7 

2887.84 

-27.89 

55.46 

15  59 

1 

4252.37 

-27.90 

124.54 

23  21 

7 

2887.84 

-27,89 

55.46 

15  59 

1 

4252.37 

-27,90 

124.54 

DIFFERENTIAL 

23  21  7 2807.84 

CORRECTIONS 

-27.89 

TOE  1.3063  TRA-1.6694  TC3-3.2415  6AU  1.0022 
RDE  .3875  RRA  -.0612  RC3  -.3349  FAU  .04798 
FDE  .8061  FRA  -.3193  FC3-1  .8057  BSP  1 3984 
BOE  1.3626  BRA  1.6706  8C3  3.2588  FSP  -578 


OISTANCE  436.023 
GAL  -4.33  A7L  04.29  HCA  212.31 

SMA  126.09 

ECC  .19073 

INC  5.7J49 

VI 

30.058 

GAP  7.50  A7P  94.03 

TAL  199.00 

TAP 

51  .31 

RCA  102.04 

APO  150.14 

V2 

34 .908 

7AP  130.00  ETS  304.33 

7AE  123.15 

ETE  208.13 

7AC  127.83 

ETC  194.19 

CLP 

-160.09 

RAO  6567.9  V£l  12.016 

PTH  2.14 

VHP 

6.808 

OPA  -23.87 

RAP  45.42 

ECC 

1.3706 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

193.23  250.03 

55.14 

17 

9 53 

3652.4 

-32.26 

185.00 

88.09  250.02 

55.13 

24 

9 15 

2287.8 

-32.24 

80.75 

193.23  250.03 

55.14 

17 

9 53 

3652.4 

-32.26 

165.00 

00.09  250.02 

55.13 

24 

9 15 

2287.8 

-32.24 

80.75 

193.23  250.03 

55.14 

17 

9 53 

3652.4 

-32.26 

185.00 

08.09  250.02 

55.13 

24 

9 15 

2287.8 

-32.24 

80.75 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4434.8  SGR 

57^.4  SC3 

177.2 

ST  J767.6 

SR  464  .0 

SS 

574.7 

RRT  .7073  RRF 

.0991  RTF 

.9166 

CRT  .9123 

CRS  -.9940 

CST 

-.9481 

SOB  4471 .5  R23 

.2004  R13 

.9189 

LSA  1899.9 

MSA  245.5 

SSA 

10.1 

SGI  4457.7  SG2 

351.1  THA 

5.84 

ELI  1818.1 

EL2  104.0 

ALF 

13.61 

2006 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  » 


LAUNCH  GATE  MAR  1 1969 


heliocentric  CONIC 


flight  time  150.00 
0I5TANCE  442.636 


ARRIVAL  CATE  JUL  29  1969 


RL  148.24 

LAL 

-.00 

La  160.24 

VL  27 . 11 l 

CAL  -4.00 

AZL  84.89 

HCA 

215.48 

SNA 

125.73 

ECC  .19372 

INC  5. 11 09 

vi 

30.058 

RP  108.52 

L4P 

-2.96 

LOP  15.61 

VP  37.286 

CAP  7.79 

AZP  94.17 

tal 

197,32 

TAP 

52.79 

RCA  101.62 

APO  149.83 

V2 

34.920 

RC  153.416 

CL 

31  .84 

CP  -33.88 

ZAL  120.39 

ZAP  141 .64 

ETS  305.09 

ZAE 

124.50 

ETE 

206.50 

ZAC  130.33 

ETC  193.61 

CLP 

-160.83 

planetocentric  conic 

C3  20.860 

VHL 

4.567 

CLA  42.18 

RAL  17.47 

RAD  6567.8 

VEL  11 .926 

PTH 

2.12 

VHP 

6.720 

OPA  -20.44 

RAP  46.15 

ECC 

1.3433 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.33 

16 

20  55 

4208.04 

-28.03 

189.39 

251 .50 

57.09 

17 

31  3 

3608.0 

-32.15 

181 .88 

122.67 

23 

27  40 

2884 .89 

-28.02 

87.93 

251.49 

57.08 

24 

15  45 

2284.9 

-32.14 

80.42 

57.33 

16 

20  55 

4208.04 

-28 .03 

189.39 

251.50 

57.09 

17 

31  3 

3608.0 

-32.15 

101 .88 

122.67 

23 

27  40 

2884.89 

-28 .02 

87.93 

251.49 

57.08 

24 

15  45 

2284.9 

-32.14 

80.42 

57.33 

16 

20  55 

4208.04 

-28.03 

189.39 

251.50 

57.09 

17 

31  3 

3608.0 

-32.15 

181 .88 

122.67 

23 

27  40 

2884.89 

-28.02 

87.93 

251 .49 

57.08 

24 

15  45 

2284.9 

-32.14 

80.42 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2591  TRA-1 .5325  TC3-3.67O0  6AU  1.0260 
ROE  .3625  RRA  -.0480  RC3  -.3377  FAU  .04823 
FOE  .7576  FRA  -.2351  FC3-2.0015  BSP  14278 

00 E 1.3103  BRA  1.5332  0C3  3.6863  FSP  -591 

LAUNCH  DATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOU  160-24  VL 

RP  108.48  LAP  -2.87  LOP  18.80  VP 


MID-COURSE  EXECUTION  ACCURACY 
SOT  4524.2  SCR 
RRT  .7813  RRF 
SGfl  4558.2  R23 
SCI  4545.1  SC2 

FLIGHT  TIME  152.00 


ORBIT  DETERMINATION  ACCURACY 


555.5  SC3 

181.3 

ST 

1763.8 

SR 

455.5 

SS 

557.0 

.8823  RTF 

.9125 

CRT 

.9189 

CRS 

-.9968 

CST 

-.9453 

.2645  R13 

.9145 

LSA 

1889.9 

MSA 

238.5 

SSA 

11.7 

345.1  THA 

5.51 

ELI 

1813.2 

El2 

174  .8 

alf 

13.48 

ARRIVAL  OATE  JUL  31  1969 


27.055  CAL 
37.257  CAP 


DISTANCE  448.441 

-3.65  AZL  85.41  MCA  218.65  SNA  125.37  ECC  .19286  INC  4.5936  Vj  30.058 

8.01  A2P  93.59  TAL  195.62  TAP  54.27  RCA  101.19  APO  149.54  V2  34.932 


RC  155.612  CL  29.62  CP  -31.37  ZAL  119.34  ZAP  144.12  ETS  305.70  ZAE  125.60  ETE  204.97  ZAC  132.75  ETC  193.04  ClP-161 .62 
planetocentric  CONIC 

C3  19.138 
LNCH  AZMTH 
58.97 
121  .03 
58.97 
121  .03 
58.97 
121 .03 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY 

TOE  1.2217  TRA-1.3930  TC3-4.0983  0AU  1 .0521  SOT  4611.6  SCR 

ROE  .3431  RRA  -.0363  RC3  -.3366  FAU  -04793  RRT  .7726  RRF 

FOE  .7087  FRA  -.1514  FC3-2.1681  BSP  14568  SOB  4643.2  R23 

BOE  1.2689  BRA  1.3935  0C3  4.1121  FSP  -599  SGI  4630.6  SC2 


VHL  4.375 

OLA  41 .03  RAL  21.06 

RAO  6567.0 

VEL  11.854 

PTH  2. JO 

VHP  6.678 

DPA  -17.35 

RAP  47.10 

ECC  1.3150 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

16  42  22 

4168.08 

-28.08 

185.96 

253.27 

50.77 

17  51  50 

3568.1 

-31 .99 

178.31 

23  35  0 

2883.83 

-28.07 

87.07 

253.26 

58.76 

24  23  4 

2283.8 

-31 .98 

80.23 

16  42  22 

4168.00 

-28.00 

105.96 

253.27 

58.77 

J 7 51  50 

3568.1 

-31 .99 

178.31 

23  35  0 

2003.83 

-20.07 

87.87 

253.26 

58.76 

24  23  4 

2283.8 

-31 .98 

80.23 

16  42  22 

4168.00 

-28.08 

185.96 

253.27 

58.77 

17  51  50 

3568.1 

-31.99 

178.31 

23  35  0 

2003.03 

-20.07 

87.87 

253.26 

58.76 

24  23  4 

2283.8 

-31.98 

80.23 

ORBIT  DETERMINATION  ACCURACY 


541.0 

SG3 

183.9 

ST 

1760.1 

SR 

449.9 

SS 

538.5 

.8619  RTF 

.9092 

CRT 

.9266 

CRS 

-.9982 

CST 

-.9426 

.2452 

R13 

.9108 

LSA 

1800.7 

MSA 

230.8 

SSA 

13.4 

342.1 

THA 

5.21 

ELI 

1809.3 

EL2 

164.6 

alf 

13.44 

LAUNCH  OATE  MAR  1 1969 


flight  time  154.00 


ARRIVAL  date  AUC  2 1969 


HELIOCENTRIC  CONIC 


DISTANCE  454.238 


RL  148.24 

LAL 

-.00 

La  160.24 

VL  27.000 

GAL  -3.29 

AZL  85.06 

HCA 

221 -02 

SMA 

125.01 

ECC  .19416 

INC 

4.1430 

VI 

30.050 

RP  108.45 

LAP 

-2.76 

LOP  21.99 

VP  37.229 

CAP  8.23 

AZP  93.09 

TAL 

193.91 

TAP 

55.74 

RCA  100.74 

APO 

149.28 

V2 

34.945 

RC  157.792 

CL 

27.55 

CP  -29.17 

ZAL  117.93 

ZAP  146.35 

ETS  306.16 

ZAE 

126.49 

ETE  203.54 

ZAC  135.14 

ETC 

192.49 

CLP 

-162.44 

PLANETOCENTRIC.  CONIC 

C3  17.732 

VHL 

4.211 

DLA  40.03 

RAL  24.76 

RAO  6567.7 

VEL  11.795 

PTH 

2.09 

VHP 

6.672 

DPA  -14.55 

RAP 

40.23 

ECC 

1 .2918 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

60.44 

17 

3 37 

4131  .83 

-28.08 

182.06 

255.35 

60.21 

18 

12  28 

3531  .8 

- 

31 .81 

175.11 

119.56 

23 

43  8 

2884.31 

-28.06 

87.91 

255.34 

60.20 

24 

31  12 

2284.3 

- 

31 .80 

80.16 

60.44 

17 

3 37 

4131.83 

-28.00 

182.86 

255.35 

60.21 

10 

12  28 

3531  .8 

- 

31  .81 

175.11 

119.56 

23 

43  6 

2884.31 

-28.06 

87.91 

255.34 

60.20 

24 

31  12 

2284 . 3 

- 

31  .80 

80.16 

60.44 

17 

3 37 

4131 .83 

-20 .08 

182.06 

255.35 

60.21 

\s 

12  28 

3531  .8 

- 

31  .81 

175.11 

119.56 

23 

43  0 

2084.31 

-28 .06 

87.91 

255.34 

60.20 

24 

31  12 

2284.3 

- 

31 .80 

80.16 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1909 

TRA-1 .2497 

TC3-4 .5226 

BAU 

1.0750 

SCT 

4697.2  SCR 

529.6  SG3 

105.2 

ST 

1755.7 

SR 

446.9 

SS 

519.4 

ROE 

.3283 

RRA  -.0257 

RC3  -.3335 

FAU 

.04722 

RRT 

.7618  RRF 

.8391  RTF 

.9066 

CRT 

.9352 

CRS 

-.9989 

CST 

-.9401 

FOE 

.6603 

FRA  -.0697 

FC3-2.3057 

BSP 

14865 

SCB  4727.0  R23 

.2235  R13 

.9060 

LSA 

1871 .5 

MSA 

222.4 

SSA 

15.3 

BOE 

1.2353 

BRA  1.2500 

BC3  4.5349 

FSP 

-604 

SCI 

4714.6  SC2 

341.8  THA 

4.94 

ELI 

1805.2 

EL2 

154.0 

alf 

13.49 

LAUNCH  DATE  MAR  1 1969 


flight  time  156.00 


ARRIVAL  DATE  AUC  4 1969 


VL  26.945 
VP  37.2P1 
ZAL  116.19 


CAL 

CAP 


DISTANCE  460.026 

-2.93  AZL  86.26  Ha  225.00  SNA  124.66  ECC  .19561  INC  3.7449  VJ 
8.46  AZP  92.65  TAL  192.20  TAP  57.20  RCA  100.28  APO  149.05  V2 


HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.41  LAP  -2.65  LOP  25.18 

RC  159.953  CL  25.58  CP  -27.23 

PLANETOCENTRIC  CONIC 

C3  16.573  VHL  4.071  DLA  39.14  RAL  28.54  RAO  6567.7  VEL  11.746  PTH  2.07  VHP  6.693  OPA  -12.00  RAP  49.51  ECC  1.2728 


30.058 

34.957 


ZAP  148.38  ETS  306.48  ZAE  127.23  ETE  202.23  ZAC  137.49  ETC  191.97  ClP-163.28 


LNCH  AZMTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .76 

17  24 

52 

4098.72 

-28  .02 

180.04 

257.72 

61.47 

18  33  11 

3490.7 

-31 .60 

172.20 

118.24 

23  52 

2 

2886.25 

-26.01 

88.04 

257.71 

61 .46 

24  40  8 

2286.3 

-31.59 

80.21 

61.76 

17  24 

52 

4098.72 

-28 .02 

180.04 

257.72 

61.47 

18  33  11 

3498.7 

-31 .60 

172.20 

110.24 

23  52 

2 

2806.25 

- 26.01 

88.04 

257.71 

61.46 

24  40  0 

2286.3 

-31.59 

80.21 

61.76 

17  24 

52 

4098.72 

- 28.02 

180.04 

257.72 

61.47 

18  33  11 

3490.7 

-31 .60 

172.20 

116.24 

23  52 

2 

2886.25 

-26.01 

80.04 

257.71 

61.46 

24  40  8 

2286.3 

-31.59 

80.21 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.1670 

TRA-1 .0981  TCV4.9317 

BAU 

1 .0951 

SCT  4774.1 

SC R 

520.9 

SG3 

185.1 

ST 

1752.0 

SR 

446.6 

SS 

501  .1 

ROE  .3172 

RRA  -.0153  RCT-.3278 

FAU 

.04609 

RRT  .7481 

RRF 

.8141 

RTF 

.9041 

CRT 

.9448 

CRS 

-.9984 

CST 

-.9374 

FOE  .6143 

FRA  .0119  FC3-2.4074 

BSP 

1 5077 

SCB  4802.5 

R23 

.2023 

RJ  3 

.9053 

LSA 

1864.0 

MSA 

213.5 

SSA 

17. 3 

BOE  1 .2094 

BRA  1.0982  0C3  4.9426 

FSP 

-599 

SCI  4790.1 

SG2 

344.5 

THA 

4.69 

ELI 

1802. 5 

EL2 

142.3 

ALF 

13.63 

2007 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69  » 


LAUNCH  CATC  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  108.37  LAP  -2.5?  LOP 

RC  162.097  Gl  23.69  GP 

PlANCTOCENTRIC  CONIC 
C3  15.618  VHL  3.952  CLA 


FLIGHT  time  158.00 
DISTANCE  465.803 


ARRIVAL  cate  AUG  6 1969 


VL 

28.37  VP 
25.52  TAl 


37.173  GAP 


38.34  RAl  32.44 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

62.99 

17  46  21 

4068 .18 

-27.92 

177.44 

117.01 

0 5 35 

2889.70 

-27.91 

88.27 

6 2.99 

17  46  21 

4066,18 

-27.92 

177.44 

117.01 

0 5 35 

2889.78 

-27.91 

08.2  7 

62.99 

17  46  21 

4068.10 

-27.92 

177.44 

117.01 

0 5 35 

2889.78 

-27.91 

88.27 

A7L  06.61 

HCA 

228.19 

SMA 

124.32 

ECC 

.19724 

INC 

3.3803 

VI 

30.050 

A7P  92.26 

TAL 

190.47 

TAP 

$8.66 

RCA 

99.00 

APO 

140 .04 

v2 

34,970 

ETS  306.66 

7AE 

127,04 

ETE 

201.03 

TAC 

139.03 

ETC 

191 .40 

CLP 

-164.12 

VEL  11.705 

PTH 

2.06 

VHP 

6.735 

CPA 

-9.67 

RAP 

50.93 

ECC 

1.2570 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

260.38 

62.50 

18 

54  9 

3468.2 

-31 .36 

169.54 

260.37 

62.57 

0 

53  45 

2289  .8 

-31.35 

80.38 

260.38 

62.58 

18 

54  9 

3468.2 

-31  .36 

169.54 

260.37 

62.57 

0 

53  45 

2289.8 

-31  .35 

80.38 

260.30 

62.50 

10 

54  9 

3468.2 

-31 .36 

169.54 

260.37 

62.57 

0 

53  45 

2289.8 

-31  .35 

80.38 

differential  CORRECTIONS 
TOE  1-1423  TRA  - .9436  TC3-5.3345 
ROE  .3083  RRA  -.0061  RC3  -.3233 
FOE  -5665  FRA  .0877  FC3-2.4857 
80E  1.1831  BRA  .9436  BC3  5.3443 

LAUNCH  DATE  MAR  1 1969 


ORBIT  DETERMINATION  ACCURACY 


BAU  1.1159 
FAU  .04484 
BSP  15355 
FSP  -598 


514,9  SG3 

104.5 

ST 

1741 .3 

SR 

447.0 

SS 

400.0 

.7006  RTF 

.9030 

CRT 

.9544 

CRS 

-.9963 

CST 

-.9344 

.1792  R13 

.9041 

LSA 

1049.5 

MSA 

203.5 

SSA 

19-5 

340.1  THA 

4.48 

ELI 

1793.1 

El2 

129.7 

alf 

13.84 

HELIOCENTRIC  CONIC 
RL  148.24  LAL 


.00  LOL  160.24 


31.57 

-24.00 


RP  100.33  LAP  -2.39  LOP 
RC  164 .221  GL  21 .86  GP 
PLANE TOCENTRIC  CONIC 
C3  14.836 
LNCH  A2MTH 
64.17 
115.03 
64.17 
115.83 
64.17 
115.83 

DIFFERENTIAL  CORRECTIONS 
TOC  1.1169  TRA  -.7820  TC3-5.7180 


VL  26.836  GAL 
VP  37,147  GAP 


SGT  4854.1  SC* 

RRT  .7349  RRF 
SG0  4081.4  R23 
SGI  4868.9  SG2 

FLIGHT  TIME  160.00 

DISTANCE  471.569 

-2.16  A2L  86.93  HCA  231 .37  SMA  123.98 
8.92  AZP  91.91  TAL  188. 74  TAP  60.11 


ARRIVAL  DATE  AUG  8 1969 


tee  .19905  INC  3.0654  VI  30.058 
RCA  99.30  APO  148.66  V2  34.983 
2AC  142.15  ETC  191.01  ClP-164.97 


ZAt  111.01  TAP  151.91  ETS  306.70  7A£  128.36  £TE  199.95 
37.59  RAL  36.47  RAO  6567.6  VEL  J1.67J  PTH  2.05  VHP  6.796  OPA  -7.53  RAP  52.46  ECC  1.2442 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

18 

0 18 

4039.56 

-27,77 

175.00 

263.32 

0 

15  46 

2895.33 

-27.76 

88.64 

263.32 

16 

8 18 

4039.56 

-27.77 

175.00 

263.32 

0 

15  46 

2895.33 

-27.76 

88.64 

263.32 

10 

8 10 

4039.56 

-27.77 

175.00 

263.32 

0 

15  46 

2895.33 

-27.76 

88.64 

263.32 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.58 

19  15  37 

3439.6 

-31.08 

167.05 

63.57 

I 4 1 

2295.3 

-31 .07 

80.70 

63.58 

19  15  37 

3439.6 

-31.08 

167.05 

63.57 

1 4 I 

2295.3 

-31 .07 

80.70 

63.58 

19  15  37 

3439.6 

-31 .06 

167.05 

63.57 

1 4 1 

2295.3 

-31 .07 

80.70 

ORBIT  DETERMINATION  ACCURACY 


ROC  .3015  RRA 
FOE  .5191  FRA 
0OC  1 - 1 569  BRA 


.0032  RC3  -.3188 
,1608  FC3-2.5350 
.7021  8C3  5.7269 


BAU  1.1359 
FAU  .04344 
BSP  15639 
FSP  -595 


SGT  4931 .4  SCR 
RRT  .7210  RRF 
SG6  4957.9  R23 
SGI  4945.3  SG2 


511.3  SG3 

183.3 

5T 

1723.9 

SR 

448.5 

SS 

457.8 

.7630  RTF 

.9025 

CRT 

.9639 

CRS 

-.9919 

CST 

-.9306 

.1573  R13 

.9033 

LSA 

1828.0 

MSA 

193.3 

SSA 

22.1 

353.3  THA 

4.30 

ELI 

1777.5 

EL2 

115.9 

ALF 

14.J4 

LAUNCH  CATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  140.24  LAL  -.00  LOL 

RP  100.29  LAP  -2.26  LOP 

RC  166.326  GL  20.07  GP 

planctoccntrjc  conic 
C3  14.208  VHL  3.769  OLA 


160.24 

34,77 


26.703  GAL 
37.120  GAP 


FLIGHT  TIHE  162.00 
OISTANtE  477.323 

-1.75  A7L  87.23  HCA  234.56  SMA  123.65 
9.17  ATP  91.61  TAL  187.00  TAP  61.56 


ARRIVAL  date  AUG  10  1969 


ECC  .20106  INC  2.7697  V)  30.058 
RCA  98.79  APO  148.51  V2  34.996 
TAC  144.46  ETC  190.56  CLP-165.81 


-22,66  TAL  109.22  TAP  153,46  ETS  306.59  7AE  108.80  ETE  198.97 

S567.6  VEL  11.644  PTH  2.04  VHP  6.073  OPA  -5.57  RAP  54.10  ECC  1 .2338 


36.87  RAL  40.63 


LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

65.34 

18  30 

57 

4012,17 

-27.56 

172.66 

114.66 

0 26 

18 

2903.50 

-27.55 

89.19 

65.34 

10  30 

57 

40J2.17 

-27.56 

172.66 

114.66 

0 26 

18 

2903.50 

-27.55 

89.19 

65.34 

18  30 

57 

4012.17 

-27.56 

172.66 

114.66 

0 26 

18 

2903.50 

-27.55 

89.19 

INJ  RT  ASC 
266.54 
266.54 
266.54 

266.54 

266.54 

266.54 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

TNJ  2 LONG 

64.40 

19  37  49 

3412.2 

-30.75 

164 ,67 

64.46 

1 14  41 

2303.5 

-30.74 

81  .21 

64.48 

19  37  49 

3412.2 

-30.75 

164.67 

64.46 

1 14  4] 

2303.5 

-30.74 

81  .21 

64.48 

19  37  49 

3412.2 

-30,75 

164 .67 

64.46 

1 14  41 

2303.5 

-30.74 

81  .21 

DIFFERENTIAL  CORRECTIONS 
TOC  1.0923  TRA  -.6100  TC3-6.P624 
ROC  .2967  RRA  .0130  RC3  -.3125 
FOE  .4740  FRA  .2330  FC3-2.5455 
BOE  I. 1319  BRA  .6101  BC3  6.0704 


LAUNCH  DATE  MAR 


1969 


HELIOCENTRIC  CONIC 
RL  140.24  LAL  -.00  LOL  160.24 
RP  108.24  LAP  -2.11  LOP  37.97 
RC  168,410  Gl  18.31  GP  -21.45 
PLAIC TOCENTRIC  CONIC 
C3  13.720  VHL  3.704  OLA  36.14 
LNCH  A7MTH  INCH  TIME  L-I  TIME 
66.54  18  54  28  3985,49 

113.46  0 36  58  2914.85 

66.54  18  54  28  3985.49 

113.46  0 36  58  2914.85 

66.54  10  54  28  3985.49 

113.46  0 36  58  2914.85 

DIFFERENTIAL  CORRECTIONS 
TOE  1 .0602  TRA  -.4336  TC5-6.3755 
ROE  .2929  RRA  .0226  RC3  -.3074 
FOE  .4271  FRA  .2992  FC3-2.5317 
0OC  1.0999  BRA  .4342  BC3  6.3829 


BAU  1.1530 
FAU  .04177 
BSP  15831 
FSP  -585 


VL  26.730 
vP  37.095 
7AL  106,38 

RAL  44.91 
INJ  LAT 
-27,27 
-27.26 
-27.27 
-27.26 
-27.27 
-27.26 

BAU  1.1708 
FAU  .04012 
BSP  16078 
FSP  -578 


SGT  4998.7  SGR 
RRT  .7056  RRF 
SG6  5024.6  R23 
SGI  5011.7  SG2 


509.4  5G3 
.7376  RTF 
.1382  R13 
360.1  THA 


181 .2 
.9018 
.9026 
4.13 


ORBIT  DETERMINATION  ACCURACY 
ST  1702.0  SR  451.1  SS  436.4 
CRT  .9732  CRS  -.9844  CST  -.9259 


LSA  1804.6  MSA 
Eli  1757.9  El2 


183.0  SSA 
100 .4  ALF 


25,0 

14.51 


flight  time  j64.od 


gal 

GAP 


OISTANCE  483.064 

-1.34  A7L  87.50  HCA  23T.76  SNA  123.33 
9.42  A7P  91.33  TAL  185.25  TAP  63.01 


TAP  154.90  ETS  306.33  7AE  129.17  ETC  198.08 


ARRIVAL  date  AUG  12  1969 


ECC  .20326  INC  2.4964  VI  30.058 
RCA  98-26  APO  140.39  V2  35.010 
ZAC  146.80  ETC  190,13  CtP-166.64 


RAO  6567.5  VEL  11.624 

PTH  2.04 

VHP  6. 

,963 

OPA  -3.75 

RAP  55.03 

ECC  1 .225 8 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

170.36 

270.03 

65,31 

20  0 

54 

3385.5 

-30.36 

162-35 

89,95 

270.02 

65.30 

1 25 

33 

2314.8 

-30.35 

01  .94 

170.36 

270.03 

65.31 

20  0 

54 

3385.5 

-30.36 

162.35 

89.95 

270.02 

65.30 

1 25 

33 

2514.8 

-30.35 

81  .94 

170.36 

270.03 

65.31 

20  0 

54 

3385.5 

30.36 

162.35 

89.95 

270*02 

65.30 

1 25 

33 

2314,8 

-30.35 

81  ,94 

MID-COUftSE  EXECUTION  ACCUMC* 

ORBIT  DETERMINATION  ACCURACY 

SGT 

5066.Z  SCR 

508.9  SG3 

170.8 

ST  1664.9 

SR  453.3 

SS  4J2.0 

RRT 

.6911  (W 

.7132  RTF 

.9025 

CRT  .9816 

CRS  -.9724 

CST  -.9195 

SOB  5093.7  R23 

.1193  R13 

.9031 

LSA  1765.3 

MSA  172.7 

SSA  28 . 3 

SGI 

5080.5  SG2 

366.9  THA 

3.99 

ELI  1723.4 

EL2  03.7 

ALF  15.00 

2008 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  MAR  1 1969  FLIGHT  TINE  166.00  ARRIVAL  CATE  AUG  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  488.790 

RL  148.24  LAL  -.00  LOL  160.24  VL  26.677  GAL  -.90  A7L  87.76  HCA  240.95  SHA  123.01  ECC  .20569  INC  2.2415  VI  30.058 

RP  108.20  LAP  -1.96  LOP  41.17  VP  37.070  GAP  9.67  AZP  91.09  TAL  183.50  TAP  64.45  RCA  97.71  APO  148.31'  V2  35.023 

RC  170.474  GL  16.58  GP  -20.38  7Al  103.33  7AP  156.22  ETS  305.92  7AC  129.50  ETE  197.28  7AC  149.13  ETC  189.71  CLP-167.47 

plane tocentric  conic 

C3  13.367  VHL  3.656  OLA  35.39  RAL  49.31  RAO  6567.5  VEL  11.608  PTH  2.03  VHP  7.066  DPA  -2.07  RAP  57.64  ECC  1.2200 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

i INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.83 

19 

19  10 

3958.47 

-26.89 

168.01 

273.76 

66.08 

20  25 

9 

3358.5 

-29.89 

159.99 

112.17 

0 

47  23 

2930.51 

-26.88 

91.01 

273.76 

66.07 

1 36 

13 

2330.5 

-29.88 

82.99 

67.83 

19 

19  10 

3958.47 

-26.89 

168.01 

273.76 

66.08 

20  25 

9 

3358.5 

-29.89 

159.99 

112.17 

0 

47  23 

2930.51 

-26.88 

91 .01 

273.76 

66.07 

I 36 

13 

2330.5 

-29.88 

82.99 

67.83 

19 

19  10 

3958.47 

-26.89 

168.01 

273.76 

66.08 

20  25 

9 

3358.5 

-29.89 

159.99 

112.17 

0 

47  23 

2930.51 

-26.88 

91 .01 

273.76 

66.07 

1 36 

13 

2330.5 

-29.88 

82.99 

inferential  corrections 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0206 

TRA 

-.2488 

TC3-6.6428 

BAU  1.1584 

SOT 

5136.2  SGR 

509.3  SG3 

176.2 

ST 

1612.4 

SR  454.8 

ss 

385.7 

ROE  .2899 

RRA 

.0326 

RC3  -.3028 

FAU  .03847 

RRT 

.6775  RRF 

.6902  RTF 

.9039 

CRT  .9886 

CRS  -.9537 

CST 

-.9105 

FOE  .3788 

FRA 

.3624 

FC3-2.4918 

BSP  16354 

see 

5161.4  R23 

.1014  R13 

.9044 

LSA 

l 17J1.1 

MSA  163.3 

SSA 

32.0 

BOE  1 .0610 

BRA 

.2509 

0C3  6.6497  FSP  -573 

SGI 

5147.9  SG2 

373.7  THA 

3.86 

eli 

1674.0 

EL2  65.9 

alf 

15.60 

LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  168.00  ARRIVAL  04 TE  AUG  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  494. 50J 


RL  148.24 

LAL 

-.00 

La  160.24 

VL  26.625 

GAL  -.46 

AZL  88.00  Ha 

244.15 

SMA 

122.69 

ECC  .20834 

INC  2.0019 

VI 

30.058 

RP  J08.16 

LAP 

-1.80 

LOP  44.37 

VP  37.045 

GAP  9.94 

AZP  90.87 

TAL 

181.74 

tap 

65.89 

RCA  97.13 

APO  148.25 

V2 

35.036 

RC  172.518 

GL 

14.86 

GP  -19.41 

ZAL  100.08  ZAP  157.45 

ETS  305.36 

ZAE 

129.79 

ETE 

196.56 

ZAC  151 .46 

ETC  189.29 

CLP 

-168.29 

PLANE TOCENTRIC  CONIC 

C3  13.146 

VHL 

3.626 

OLA  34.59 

RAL  53.81 

RAD  6567.5 

VEL  J 1 .599 

PTH 

2.03 

VHP 

7.181 

OPA  -.52 

RAP  59.52 

ECC 

1 .2164 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.25 

19 

45  17 

3930.13 

-26.42 

165.55 

277.72 

66.82 

20 

50  48 

3330.1 

-29.32 

157.53 

110.75 

0 

57  7 

2951 .62 

-26.41 

92.44 

277.7 2 

66.81 

1 

46  19 

2351.6 

-29.31 

84.43 

69.25 

19 

45  17 

3930.13 

-26.42 

165.55 

277.72 

66.82 

20 

50  48 

3330.1 

-29.32 

157.53 

110.75 

0 

57  7 

2951 .62 

-26.41 

92.44 

277.72 

66.81 

1 

46  19 

2351.6 

-29.31 

84.43 

69.25 

19 

45  17 

3930.13 

-26.42 

165.55 

277.72 

66.82 

20 

50  48 

3330.1 

-29.32 

157.53 

110.75 

0 

57  7 

2951.62 

-26.41 

92.44 

277.72 

66.81 

1 

46  19 

2351.6 

-29.31 

*ff.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TOE 

.9731 

TRA 

-.0532 

TC3-6.8468 

0AU  1 

.2045 

SOT 

5198.6 

SGR 

510. 1 

SG3 

173.2 

ST 

1545.2 

SR 

455.4 

SS 

359.0 

ROE 

.2877 

RRA 

.0437 

RC3  -.2971 

FAU  . 

03676 

RRT 

.6638 

RRF 

.6686 

RTF 

.9052 

CRT 

.9938 

CRS 

-.9247 

CST 

-.8975 

FOE 

.3301 

FRA 

.4252 

FC3-2.4205 

0SP 

16559 

see 

5223.6 

R23 

.0863 

R13 

.9056 

L$A 

1642.6 

MSA 

156.8 

SSA 

35.8 

BOE 

1.0147 

BRA 

.0688 

0C3  6.8532 

FSP 

-562 

SGI 

5209.7 

SG2 

380.7 

tha 

3.75 

ELI 

1610.2  El2 

48.6 

alf 

16.34 

LAUNCH  OATE  MAR  1 1969  FLIGHT  TIME  170.00  ARRIVAL  DATE  AUG  18  1969 


HELIOCENTRIC  CONIC  DISTANCE  500.202 


RL  148.24 

LAL 

-.00 

La  160.24 

VL  26.574 

GAL  .01 

AZL  88.23 

HCA  247.35 

SMA 

122.38 

ECC  .21124 

INC  1.7745 

VI 

30  . 0 58 

RP  108.12 

LAP 

-1  .64 

LOP  47.58 

VP  37.021 

GAP  10.22 

AZP  90.68 

TAL  179.98 

TAP 

67.33 

RCA  96,53 

APO  148.24 

V2 

35.050 

RC  174.540 

GL 

13.16 

GP  -18.54 

ZAL  96.66 

ZAP  158.59 

ETS  304.63 

ZAE  130.05 

ETE 

195.91 

ZAC  153.81 

ETC  108.86 

CLP 

-169.10 

planetocentric  conic 

C3  13.056 

VHL 

3.613 

OLA  33.73 

RAL  58.38 

RAO  6567.5 

VEL  11.595 

PTH  2.03 

VHP 

7. 

307 

OPA  .92 

RAP  61.40 

ECC 

1 .2149 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.85 

20 

13  9 

3899.32 

-25.84 

162.87 

201.90 

67.53 

21 

18 

8 

3299.3 

-28.66 

154.86 

109.15 

1 

5 44 

2979.45 

-25.83 

94.35 

281.90 

67.51 

1 

55 

24 

2379.5 

-28.64 

06.34 

70.85 

20 

13  9 

3899.32 

-25.84 

162.87 

261  .90 

67.53 

21 

18 

8 

3299.3 

-28.66 

154 .86 

109.15 

1 

5 44 

2979.45 

-25.83 

94.35 

281.90 

67.51 

1 

55 

24 

2379.5 

-28.64 

86.34 

110.00 

1 

52  59 

2835.04 

-29.26 

84.55 

283.34 

71.47 

2 

40 

14 

2235.0 

-31 .50 

76.06 

110.00 

0 

29  1 

3091 .73 

-22.51 

101.43 

280.24 

63.57 

1 

20 

32 

2491 .7 

-25.87 

93.89 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0321 

TRA 

.2500 

TC3-6 .5889 

BAU  1.1507 

SOT  5057.5  SGR 

525.0  SG3 

161 .2 

ST  1649.0 

SR  404.6 

SS 

425.8 

ROE  .3046 

RRA 

.0685 

RC3  -.2199 

FAU  .02962 

RRT 

.6061  RRF 

.6640  RTF 

.8728 

CRT  .997 0 

CRS  -.9166 

CST 

-.9205 

FOE  .3747 

FRA 

.5529 

FC3-1 .9641 

BSP  14402 

SG0  5084.7  R23 

.1652  R13 

.8737 

LSA  1762.9 

MSA  162.3 

SSA 

35.6 

BOE  1 .0761 

BRA 

.2592 

BC3  6.5926 

FSP  -388 

SGI  5067.6  SG2 

416.7  THA 

3.62 

ELI  1718.4 

EL2  35.8 

alf 

16.34 

LAUNCH  OATE  MAR 

1 1969 

FLIGHT  TIME  17^.00 

ARRIVAL  DATE 

AUG 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  505.866 

RL  148.24 

LAL 

-.00 

La  160.24 

VL  26.523 

GAL  .48 

AZL  88.44 

HCA  250.56 

SMA 

122.08 

ECC  .21442 

INC  1.5574 

VI 

30.050 

RP  108.08 

LAP 

-1.47 

LOP  50.79  VP  36.997 

GAP  10.51 

A7P  90r52 

TAL  178.23 

TAP 

68.78 

RCA  95.90 

APO  148.26 

V2 

35.063 

RC  176.542 

GL 

11.49 

GP  -17.75 

ZAL  93.13 

ZAP  159.66 

ETS  303.73 

ZAE  130.28 

ETE 

195.31 

ZAC  156.15 

ETC  188.40 

CLP 

-169.90 

PLANETOCENTRIC  CONIC 

C3  13.106 

VHL 

3.620 

OLA  32.80  RAL  62.96  RAO  6567.5 

VEL  11.597 

PTH  2.03 

VHP 

7. 

446 

OPA  2.26 

RAP  63.49 

ECC 

1 .2157 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.7  2 

20 

43  8 

3864.06 

-25.14 

159.83 

286.23 

68.21 

21 

47 

32 

3264.1 

-27.07 

151  .04 

107.28 

1 

12  16 

3016.37 

-25.13 

96.88 

286.23 

68.20 

2 

2 

33 

2416.4 

-27.06 

00.09 

72.72 

20 

43  8 

3864.06 

-25. J4 

159.83 

286.23 

68.21 

21 

47 

32 

3264  . J 

-27.87 

151 .04 

107.26 

1 

12  16 

3016.37 

-25.13 

96.88 

286.23 

68.20 

2 

2 

33 

2416.4 

-27.86 

00.09 

110.00 

2 

42  41 

2738.10 

-31.15 

77.64 

288.49 

75.16 

3 

28 

19 

2138.1 

-32.87 

68.04 

110.00 

0 

15  49 

3190.33 

-19.40 

107.39 

283.31 

61 .29 

1 

9 

0 

2590.3 

-23.08 

100.10 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8515 

TRA 

.3686 

TC3-7.0214 

BAU  1.2313 

SGT  5305.0  SGR 

513.0  SG3 

166.1 

ST  1372.0 

SR  455.2 

SS 

313.4 

ROE  .2865 

RRA 

.0680 

RC3  -.2800 

FAU  .03309 

RRT  , 

.6359  RRF 

.6309  RTF 

.9082 

CRT  .9929 

CRS  -.8213 

CST 

-.0624 

FOE  .2369 

FRA 

.5444 

FC3-2 . 1861 

BSP  16894 

SGB  5329.8  R23 

.0649  R13 

.9085 

LSA  1469.8 

MSA  160.9 

SSA 

40.0 

BOE  .8984 

BRA 

.3748 

6C3  7.0270 

FSP  -537 

SGI  5315.1  SG2 

395.2  THA 

3.54 

ELI  1444.7 

El2  51.6 

ALF 

10.25 

2009 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  i 


LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  174. 00  ARRIVAL  CATE  AUG  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  511.517 

RL  148.24  LAL  -.00  LOL  160.24  VL  26.473  GAL  .98  AZl  68.65  HCA  253.76  SMA  121.78  ICC  .2 1787  INC  1.3486  VI  30.058 

ftp  108.04  LAP  -1.29  LOP  54.00  VP  36.973  GAP  10.81  AZP  90.38  TAL  176.47  TAP  70.23  RCA  95.25  APO  148.31  V2  35.076 

RC  178.523  GL  9.84  GP  -17.04  ZAl  89.49  ZAP  160.65  ETS  302.66  ZAE  130.50  ETE  194.78  ZAC  158.51  ETC  187.90  ClP-170.70 

planetocentric  CONIC 

C3  13.298  VHL  3.647  OLA  31.79  RAL  67.54  RAO  6567.5  VEL  11.605  PTH  2.03  VHP  7.596  OPA  3.50  RAP  65.56  ECC  1.2189 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.91 

21  15  55 

3821.98 

-24.33 

156.27 

290.7) 

68.88 

22 

19  37 

3222.0 

-26.98 

148 .31 

105.09 

1 16  1 

3064,74 

-24.32 

100.22 

290.71 

68.87 

2 

7 6 

2464 , 7 

-26.97 

92.27 

74.91 

21  15  55 

3821.98 

-24.33 

156.27 

290.7! 

68.86 

22 

19  37 

3222.0 

-26.98 

148.31 

105.09 

1 16  1 

3064.74 

-24.32 

100.22 

290.71 

68.87 

2 

7 6 

2464.7 

-26.97 

92.27 

11 0.00 

3 23  48 

2668.64 

-32.25 

7?.52 

293.56 

78.00 

4 

6 16 

2068.6 

-33.57 

63.54 

110.00 

0 11  15 

3266.08 

-16.87 

111.60 

266.69 

59.82 

1 

5 41 

2666.1 

-20.75 

104 .82 

DIFFERENTIAL  CORRECTIONS  MIO-COURS€  EtfCUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

.7692 

TRA 

.5926 

TC3-6.9959  BAU 

1.2447 

SOT  5356.7  SCft 

573.4 

SG3 

162.4 

ST 

1261.8 

SR 

451  .9 

SS 

292.4 

; 

ROE 

.2862 

RRA 

. 0611 

RC3  -.2706  FAU 

.03137 

RRT  .6235  RRF 

.6134 

RTF 

.9106 

CRT 

.9805 

CRS 

-.7303 

CST 

-.8369 

FDE 

.1866 

FRA 

.5995 

FC3-2.0425  BSP 

17130 

SC6  5381.3  623 

.0543 

R13 

.9109 

LSA 

1359.6 

MSA 

177.8 

SSA 

40.4 

j 

BOE 

.8207 

BRA 

.5961 

6C3  7.0011  FSP 

-530 

SGI  5366.3  SG2 

400.7 

THA 

3.44 

ELI 

1337.6 

El2 

83.8 

AlF 

19.43 

LAUNCH 

DATE  MAR 

I 1969 

FLIGHT  Tim 

176.00 

ARRIVAL 

DATE 

AUG 

24  1969 

. 

HELIOCENTRIC  CONIC  DISTANCE  517.143 


RL  148.24 

LAL 

-.00 

LOL  160.24 

vl  26.423 

GAL  1.50 

AZL  88.85  HCA 

256.97 

SMA 

121.49 

ECC  .22164 

INC  1.1464 

Vl 

30.058 

RP  108.00 

LAP 

-1.12 

LOP  57.21 

VP  36.950 

GAP  11.13 

AZP  90.26 

TAL 

174.71 

TAP 

7l  .69 

RCA  94 . 56 

APO  148.42 

V2 

35.089 

= 

RC  180.483 

GL 

8.23  GP  -16.40 

ZAL  85.80 

ZAP  161.58 

ETS  301 .39 

ZAE 

130.69 

ETE 

194.29 

ZAC  160.87 

ETC  187.33 

CLP 

-171  .49 

| 

pla^ctocentric  conic 

— " 

- -■ 

= 

C3  13.643 

VHL 

3.694 

OLA  30.71 

RAL  72 .06 

RAO  6567,5 

VEL  11.620 

PTH 

2.04 

VHP 

7.758 

OPA  4.65 

RAP  67.68 

ECC 

1 .2245 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

77.59 

21 

52  54 

3768.00 

-23.41 

151.81 

295.30 

69.53 

22 

55  42 

3168.0 

-25.98 

143.89 

102.41 

1 

15  10 

3129.87 

-23.39 

104.75 

295.30 

69.52 

2 

7 20 

2529.9 

-25.97 

96.83 

77.59 

21 

52  54 

3768.00 

-23.41 

152.81 

295.30 

69.53 

22 

55  42 

3168,0 

-25.98 

143.89 

102.41 

J 

15  10 

3129.87 

-23.39 

104.75 

293.30 

69.52 

2 

7 20 

2529.9 

-25.97 

96.83 

110.00 

4 

i 19 

2610.94 

-32.98 

68.28 

298.21 

80.47 

4 

44  50 

2010.9 

-33.95 

59.08 

110.00 

0 

9 52 

3334.93 

-14.47 

115.69 

290.72 

59.69 

J 

5 27 

2734.9 

-18.51 

108.91 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCOR ACT  ORBIT  DETERMINATION  ACCURACY 

TOE  .6759  TRA  .8277  TC3-6.8848  BAU  1.2566  SGT  5403.4  SCR  513.3  $03  158.6  ST  1150.3  SR  447.3  SS  277.8 

ROE  .2864  RRA  .0948  RC3  -.2594  FAU  .02967  RRT  .6116  RRF  .5973  RTF  .9133  CRT  ,951 7 CRS  -.6083  CST  - .8126 

FDE  .1370  FRA  .6530  FC3-1 .8826  BSP  17307  SOB  5427.7  R23  .0449  R13  .9135  LSA  1247.3  MSA  207.6  SSA  37.9 

BOE  .7340  BRA  .8331  BC3  6.8896  FSP  -520  SCI  5412.6  5G2  405.4  THA  3.34  ELI  1227.4  EL2  128.7  AlF  20.55 


LAUNCH  OATE  MAR  1 1969  FLIGHT  TIME  178.00  ARRIVAL  DATE  AUG  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  522.742 

RL  148.24  LAL  -.00  LCC  160.24  VL  26.374  GAL  2.04  A2L  89.05  HCA  260.19  SMA  121.20  ICC  .22573  INC  .9491  VJ  30.058 

RP  107.96  LAP  -.94  LOP  60.42  VP  36.927  GAP  11.46  AZP  90.16  TAL  J 72.96  TAP  73.15  RCA  93.84  APO  148.56  V2  35.102 

RC  182.422  GL  6.66  GP  -15.82  ZAL  62.0 9 ZA P 162.44  £TS  299.94  ZAE  130.87  £T£  193.85  ZAC  163.24  ETC  186.65  CiP-172.28 

PLANETOCENTRIC  CONIC 

C3  14.154  VHL  3.762  OLA  29.56  RAL  76.50  RAO  6567.6  VEL  11.642  PTH  2.04  VHP  7,932  OPA  5.7l  RAP  69.85  ECC  1.2329 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
81.15  22  3724  3690.75  -22.38  145.65  299.97  70.17  23  38  54  3090.7  -24.88  137.77 

98.85  1 6 6 3223.24  -22.37  111.30  299.96  70.16  1 59  49  2623.2  -24.87  103.42 

100.00  1 52  38  3074,36  -25.20  101.28  300.98  73.37  24353  2474.4  -27.24  93.07 

100.00  0 37  28  3314.86  -19.60  116.93  298.80  66.97  1 32  43  2714.9  -22.55  109.38 

110.00  4 36  29  2560.92  -33.48  64,36  303.00  82.68  5 19  10  1960.9  -34.13  55.18 

110.00  0 10  7 3401.07  -12.10  119.35  294.72  57.78  1 648  2601.1  -16.27  112.72 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .5729  TRA  1.0775  TC3-6. 6848  BAU  1.2657  SGT  5442.3  SGR  5l2.8  SG3  154.6  ST  1050.8  SR  441 .8  SS  272.4 

ROE  .2876  RRA  .1097  RC3  -.2457  FAU  .02791  WT  .6000  RRF  .5829  RTF  .9155  CRT  .8951  CRS  -.4622  CST  -.8013 

FOE  .0893  FRA  .7073  FC3-1 .7074  BSP  17421  SG6  5466.5  R23  .0381  R13  .9157  L$A  1144.5  MSA  250.1  SSA  34.4 

BOE  .6410  BRA  1 .0831  BC3  6.6893  F$P  -507  SGI  5451.1  SG2  409.6  THA  3.25  ELI  1125.0  El2  184.0  AlF  21.22 

LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  180.00  ARRIVAL  DATE  AUG  26  1 969 

HELIOCENTRIC  CONIC  OISTANCE  528.308 

RL  148.24  LAL  -.00  LOL  160.24  VL  26.326  CAL  2.61  AZL  89.24  HCA  263.40  SMA  120.92  ECC  .23019  INC  .7556  VI  30.058 

RP  107.92  LAP  -.75  LOP  63.64  VP  36.904  GAP  11.81  AZP  90.09  TAL  171.21  TAP  74.6!  RCA  93.09  APO  148.76  V2  35. 114 

RC  184.340  GL  5.16  GP  -15.28  ZAL  78.39  ZAP  163.25  ETS  298.27  ZAE  131 .03  ETE  193.44  ZAC  165.61  ETC  185.81  ClP-173.07 

planetocentric  ccn ic 

C3  14.845  VHL  3.853  OLA  28.35  RAl  80.82  RAO  6567.6  VEL  11.672  PTH  2.05  VHP  8.120  OPA  6.69  RAP  72.06  ECC  1.2443 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

; INJ  AZMTH 

i INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

88.57 

23 

55  4 

3506.23 

-21 .27 

131.66 

304.68 

70.80 

24  53 

30 

2906.2 

-23.69 

123.82 

91  .43 

0 

22  51 

5429.92 

-21 .25 

126.00 

304.67 

70.76 

1 20 

0 

2828.9 

-23.68 

118.16 

100.00 

2 

52  45 

2945.62 

-27.41 

92.35 

306.59 

77.57 

3 41 

51 

2345.6 

-28.84 

83.84 

100.00 

0 

11  47 

3464,76 

-15.36 

126.04 

302.09 

64.04 

1 9 

31 

2864.8 

-18.73 

118.87 

110.00 

5 

9 41 

2516.99 

-33.81 

60.98 

307.75 

84.66 

5 51 

38 

1917.0 

-34.18 

51  .75 

110.00 

0 

11  20 

3466.15 

-9.7J 

122.88 

298.83 

57.06 

1 9 

6 

2866.2 

-13.98 

116.39 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4552 

TRA 

1.5361 

TC3-6.4210  BAU  1.2751 

SGT  5480.6  SGR 

511.1  SG3 

150.7 

ST  969.0 

SR  434.7 

SS 

274.4 

ROE  .2892 

RRA 

.1250  RC3  -.2510  FAU  .02625 

RRT 

.5886  RRF 

.5690  RTF 

.9182 

CRT  .7948 

CRS  -.2987 

CST 

-.0103 

FOE  .0410 

FRA 

.7590 

FC3-1 .5312  6SP  17594 

SGB 

5504.4  R23 

.0315  R13 

.9183 

LSA  1054.0 

MSA  302.2 

SSA 

30.9 

BOE  .5393 

BRA 

1.3420  BC3  6.4251 

FSP  -497 

SGI 

5488.9  SG2 

412.6  THA 

3.16 

ELI  1032.0 

EL2  247.5 

ALF 

20.00 

2010 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  HAP  J 1969 


flight  time  J82.P0 


ARRIVAL  cate  AUG  30  1969 


HELIOCENTRIC  conic 
RL  148.24  LAL  -.00  LOL  160.24 
RP  107.88  LAP  -.56  LOP  66.85 
RC  186.236  CL  3.74  GP  -14.80 
PLANETOCENTRIC  CONIC 
C3  15.736  VHL  3.967  CLA  27.10 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 40  16  3243.03 

90.00  23  10  49  3718.33 

100.00  3 36  57  2866.91 

100.00  0 0 45  3569.68 

110.00  5 41  4 2478.49 

110.00  0 13  7 3530.86 

DIFFERENTIAL  CORRECTIONS 
TDE  .3265  TRA  1 .6074  TC3-6.0954 
ROE  .2914  RRA  .1408  RC3  -.2150 
FOE  -.0063  FRA  .8098  FC3-1.3554 
BOE  .4376  BRA  1.6136  BC3  6.0992 

LAUNCH  OATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 
RP  107.85  LAP  -.37  LOP  70.07 
RC  188.109  GL  2.39  GP  -14.36 
PLANETOCENTRIC  CONIC 


VL  26.278 
VP  36.882 
7 At  74.75 

RAU  84,98 
INJ  LAT 
-25.48 
-14.85 
-28.43 
-12.14 

-34.02 

-7.30 

BAU  1 .2831 
FAU  .02464 
BSP  17749 
FSP  -486 


CISTANCE  533.840 

GAL  3.20  A7L  89.44  MCA  266.62  $MA  120.64  ECC  .23505  INC 

GAP  12.19  A7P  90.03  TAl  169.48  TAP  76.09  RCA  92.29  APO  J49.00  v2  35.126 

7AP  164.00  ETS  296.39  2AE  131.18  ETE  193.07  7AC  167.98  ETC  184.68  ClP-173.85 


.5644  vi  30.058 


RAC  6567.6  VEL  11.710  PTH  2.06  VHP  8.322 
INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME 
113.74  311 .05  77.20  2 34  19 

144,44  307.25  65.61  24  12  47 

86.73  31  1 .71  80.36  4 24  43 

132.17  305.90  62.47  1 0 15 

57.99  312.47  86.42  6 22  23 

126.34  303.00  56. 5J  1 11  58 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5514.6  SCR  508.4  SC3  146.7 

RRT  .5776  RRF  .5558  RTF  .9209 

SGB  5537.9  R23  .0256  R13  .9210 

SCI  5522.4  SC2  414.4  THA  3.07 

flight  time  J84.00 


CPA  7,59  RAP 
PC  CST  TIM  INJ 
2643.0 
3118.3 

2266 . 9 
2969.7 
1878.5 

2930.9 

ORBIT  CETERMINA 
ST  925.0  SR 
CRT  .6410  CRS 
LSA  995.6  MSA 
ELI  969.5  El2 


74 . 31  ECC  1 .2590 
2 LAT  Inj  2 LONG 
105.40 


26.99 
18  .02 
29.47 
15.74 
34  . i 4 
11  .65 


137.20 
78.08 
125.22 
48.75 
1 19.95 


TICN  ACCURACY 
426.5  SS  284.4 
-.1383  CST  -.8438 
355.4  SSA  27.6 
312.3  AlF  18.45 


ARRIVAL  CATE  SEP  1 1969 


VL  26.231 
VP  36.860 
7AL  7] .20 


DISTANCE  539.330 

GAL  3.81  A7L  89.63  HCA  269.84  SMA  120.37  ECC  .24034  INC  .3742  VI  30.058 

GAP  12.58  A7P  90.00  TAl  167.75  TAP  77.58  RCA  91.44  APO  149.30  V2  35 . 1 38 

7AP  164.69  ETS  294.27  7AE  131.32  ETE  192.73  7AC  170.35  ETC  183.06  ClP-174.63 


C3  16.850 

VHL 

4 

.105 

OLA  25.83 

RAl  88.95 

RAD  6567. 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

90.00 

2 

27 

21 

3154.05 

-26.67 

107.50 

90.00 

22 

55 

27 

3838.53 

-11.36 

151  .53 

100.00 

4 

14 

57 

2807.16 

-29.04 

62.39 

100.00 

23 

50 

33 

3660.65 

-9.23 

137.35 

110.00 

6 

10 

40 

2445.13 

-34.13 

55.39 

110.00 

0 

15 

15 

3595.45 

-4.86 

129.75 

VEL  11.757  PTH  2.08  VHP  8.540  CPA 
INJ  RT  ASC  INJ  A7MTH 


8 .4 Z RAP  76.60  ECC  1 .2773 


DIFFERENTIAL  CORRECTIONS 
TOE  .1879  TRA  1 .8924  TC3-5.7192 

ROE  .2944  RRA  .1572  RC3  -.1976 

FDE  -.0523  FRA  .8607  FC3-1.1834 

8CE  .3492  BRA  1.8969  BC3  5.7227 


LAUNCH  CATE  MAR  I 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  '.00  LOL  160.24 

RP  107.81  LAP  -.18  LOP  73.29 

RC  189.959  GL  1.13  GP  -13.95 

PLANETOCENTRIC  CONIC 
C3  18.215  VHL  4.268  ClA 


316.24 
311 .00 
316.65 
309.88 
317.15 
307.22 


80.11 
63.89 
82.56 
61 .44 
87.95 
56.12 


INJ  TIME 

PC  CST  TIM 

Inj  2 LAT 

INJ  2 LONG 

3 19  55 

2554,1 

-27.76 

99.01 

23  59  26 

3238.5 

-34.78 

144.53 

5 1 45 

2207.2 

-29.76 

73.66 

24  51  33 

3060.6 

-12.97 

130.56 

6 51  25 

3845.1 

-34.04 

46.14 

1 15  11 

2995.4 

-9.27 

123 .44 

BAU  1 .2892 
FAU  .02303 
BSP  1 7892 
FSP  -476 


VL  26.185 
VP  36.838 
7AL  67.76 


GAL 

GAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5543.2  SCR 
RRT  .5667  RRF 
SGB  5566.1  R23 
SCI  5550.6  $62 


4.46  A7l 
13.00  ATP 


ORBIT  DETERMINATION  ACCURACY 


504.6 

SG3 

142.8 

ST 

929.3 

SR 

41  7.4 

SS 

301 .1 

.5433 

RTF 

.9235 

CRT 

.4455 

CRS 

.0035 

CST 

- .8899 

.0206 

R13 

.9236 

LSA 

985.6 

MSA 

395.5 

SSA 

24  .8 

415.2 

THA 

2.97 

ELI 

951  .0 

El2 

365.1 

ALF 

13.31 

186.00 

ARRIVAL 

CATE 

SEP 

3 1969 

.775 

2 HCA  273.06 

SMA  120. 

.11  ECC 

.24609 

INC 

.1841 

VI 

30.058 

89.99  TAl  166.03  TAP  79.09  RCA  90.55  APO  149.67  V2  35.150 

TAP  165.32  ETS  291.91  7AE  131.44  ETE  192.42  7AC  172.70  ETC  180.46  ClP-175.4] 


24.55  RAi  92.73  RAC  6567.7  VEl  11.815  PTH  2.09  VHP  8.775  CPA 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

*INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

90.00 

3 6 

17 

3090.44 

-27.33 

102.97 

321 .20 

82.29 

3 57  48 

2490.4 

90.00 

22  46 

41 

3938.26 

-8.31 

157.28 

314.96 

62.83 

23  52  19 

3338.3 

100.00 

4 48 

57 

2759.44 

-29.41 

78.89 

321 .48 

84.37 

5 34  57 

2159.4 

100.00 

23  46 

42 

3744  ,49 

-6.47 

142.04 

313.96 

60.75 

24  49  7 

3144.5 

I 10.00 

6 38 

29 

2416.75 

-34.18 

53.17 

321.79 

89.26 

7 18  46 

1816.7 

110.00 

0 17 

35 

3659.95 

-2.40 

133.12 

311  .45 

55.89 

1 18  35 

3059.9 

9.17  RAP 
INJ 

-28.12 


DIFFERENTIAL  CORRECTIONS 
TDE  .0437  TRA  2.1956  TC3-5.3005  BAU  1.2915 

RCE  .2985  RRA  .1742  RC3  -.1790  FAU  .02141 

FOE  -.0951  FRA  .9129  FC3-1.0174  BSP  1 7940 

BOE  .3017  BRA  2.2025  0C3  5.3035  FSP  -463 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5565.4  SCR 
RRT  .5562  RRF 
SCB  5587.8  R23 
SCI  5572.4  SC2 


-13  .89 
-29.87 
-10.32 
-33.90 
-6.86 

ORBIT  DETERMINATION  ACCURACY 


78.91  ECC  1 .2998 
2 LAT  INJ  2 LONG 
94.39 
150.42 
70.3  I 
135.37 
43.94 
126.88 


500.0  SG3 

138.9 

ST 

983.3 

SR 

408.3 

SS 

322.0 

.5322  RTF 

.9261 

CRT 

.2470 

CRS 

.1145 

CST 

-.9315 

.0172  R13 

.9261 

LSA 

1033.0 

MSA 

411  .7 

SSA 

22.5 

4J5.0  THA 

2.88 

Eli 

989.4 

El2 

393.0 

ALF 

6.96 

LAUNCH  OATE  MAR  1 1969 
HELIOCENTRIC  CONIC 

RL  148.24  LAL  -.00  LOL  160.24  VL  26.139 

RP  107.78  LAP  .01  LOP  76.52  VP  36.816 

RC  191.786  GL  -.04  CP  -13.58  TAL  64.45 

PLANETOCENTRIC  CONIC 

C3  19.864  VHL  4.457  OLA  23.28  RAl  96.30 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 40  25  3041.40  -27.73 

90.00  22  41  3 4028.16  -5.48 

100.00  5 19  49  2720.90  -29.63 

100.00  23  44  20  3823.89  -3.81 

110.00  7 4 32  2393.27  -34.38 

1 10 .00  0 20  2 3724.29  .06 

DIFFERENTIAL  CORRECTIONS 

TDE  -.1136  TRA  2.5099  TC3-4.8699  BAU  1.2940 
ROE  .3031  RRA  .1912  RC3  -.1608  FAU  .01991 

FDE  -.1384  FRA  .9637  FC3  -.8677  BSP  18068 

BOE  .3237  BRA  2.5172  BC3  4.8726  FSP  -453 


FLIGHT  TIME  188.00 


ARRIVAL  CATE  SEP  5 1969 


DISTANCE  550.165 

CAL  5.14  A7L  90.01  HCA  276.28  SMA  119.85  ECC  .25237  JnC  .0000  vi  30.058 

CAP  13.45  A7P  90.00  TAL  164.33  TAP  80.61  RCA  89.60  APO  150.10  V2  35.163 

7AP  165.90  ETS  289.30  7AE  131.55  ETE  192.12  7AC  175.04  ETC  175.46  ClP-176. 19 


RAO  6567.8  VEL  11.885  PTH 
INJ  LONG 
99.43 
J62.37 
76.05 
146.44 
51.34 
136.48 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5585.9  SCR 
RRT  .5456  RRF 
SCB  5607.7  R23 
SGI  5592.5  SG2 


2.1 J VHP  9.029  OPA  9.85  RAP  81.25  ECC  1.3269 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

326.02 

84.02 

4 31  6 

2441  .4 

-28.27 

90.81 

319.02 

62.18 

23  48  11 

3428.2 

-9.16 

155.62 

326,21 

85.85 

6 5 10 

2120.9 

-29.89 

67.25 

318.10 

60.33 

24  48  4 

3223.9 

-7.73 

139.85 

326.39 

90.35 

7 44  26 

1793.3 

-33.76 

42.12 

315.69 

55.82 

1 22  6 

3124.3 

-4.43 

130.27 

ORBIT  DETERMINATION  ACCURACY 


493.9 

SG3 

135.2 

ST 

107J .7 

SR 

397.8 

SS 

345.2 

.5206 

RTF 

.9290 

CRT 

.0663 

CRS 

.2086 

CST 

-.9599 

.0131 

R13 

.9291 

LSA 

1122.3 

MSA 

407.5 

SSA 

20.5 

413.5 

THA 

2.78 

ELI 

1072.1 

EL2 

396.8 

ALF 

I .63 

2011 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4.  1968  69* 


LAUNCH  CATC  WAR  1 1969 


flight  time  190.00 


ARRIVAL  date  SEP  7 1969 


HELIOCENTRIC  conic 
RL  140.24  LAL  - .00  LOL  160.24 
RP  107.75  LAP  .20  LOP  79.74 
RC  193.500  CL  -1 .12  GP  -13.25 

plane tocentric  conic 
C3  21.037  VHL  4.673  CLA  22.03 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
90.00  4 10  59  3002.92 

90.00  22  37  16  4112.05 

100.00  5 40  1 2690.07 

100.00  23  42  55  3900.13 

110.00  7 20  51  2374.60 

110.00  0 22  30  3700.37 

differential  corrections 

TOE  -.2703  TRA  2.0411  TC3-4 ,4293 
ROE  .3007  RRA  .2002  RC3  -.1426 
FOE  -.1797  FRA  1.0153  FC3  -.7310 
BCE  .4156  BRA  2.0407  BC3  4.4316 

LAUNCH  DATE  MAR  1 1969 

HELIOCENTRIC  conic 
RL  140,24  LAL  -.00  LOL  160.24 

RP  107.71  LAP  .39  LOP  02.97 

RC  195.366  CL  -2.10  CP  -12.93 

PLANETOCENTRIC  CONIC 
C3  24.103  VHL  4.910  OLA  20.01 


CISTANCE  555.493 

5.06  AZl  90.20  HCA  279.50  SMA  119.59  ECC  .25923  INC 


.2006  VI  30.050 


VL  26.094  GAL 

VP  36.794  GAP  13.93  A7P  90.03  TAL  162.65  TAP  02.15  RCA  00.59  APO  150.60  V2  35.172 
7AL  61.29  7AP  166.42  ETS  206.43  7A£  131.64  ETE  191.05  7AC  177.27  ETC  162.17  ClP-176.90 


RAL  99.66 
INJ  LAT 
-27.97 
-2.00 
-29.76 
-1.23 
-34.16 
2.51 

BAU  1.2930 
FAU  .01044 
BSP  10174 
FSP  -443 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


RAO  6567.9  VEL  11.967  PTH  2.13  VHP  9.303  OPA  10.45  RAP  03.61  ECC  1.3594 
INJ  LONG 
96.64 
167.07 
73,76 
150.63 
49.00 
139.02 

MID-COURSE  EXECUTION  ACCURACY 


330.73 

323.12 

330.07 

322.25 

330.94 

319.92 


05.40 

61.01 

07.05 


5 1 2 

23  45  40 

6 32  51 


60.13  24  47  55 


91.21 

55.90 


0 0 25 

1 25  39 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2402.9  -20.32  07.99 

-6.55 
-29.05 
-5.20 
-33.62 
-1  .99 


3512.1 

2090.1 

3300.1 
1774  .6 
3186.4 


160.40 
64  .96 
144 .09 
40.68 
133.62 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5601.2 

SGR 

486.7 

SG3 

131.6 

ST 

1104.3 

SR 

307,4 

SS 

369.4 

RRT 

.5347  RRF 

.5095 

RTF 

.9321 

CRT 

-.0773 

CRS 

.2009 

CST 

-.9771 

see 

5622.3 

R23 

.0099  R13 

.9321 

LSA 

1238.9 

MSA 

392.2 

SSA 

18.9 

SGI 

5607.3 

SG2 

410.0 

THA 

2.67 

Eli 

1104.0 

El2 

386.1 

ALF 

178.38 

FLIGHT  TIME  192.00 


ARRIVAL  CATE  SEP  9 1969 


VL  26.049 
VP  36.772 
7AL  50.30 


GAL 

GAP 


CISTANCE  560.750 

6,63  AZL  90.40  HCA  202.73  SMA  119.35  ECC  .26672  INC  .3985  VI  30.050 
J4.45  AZP  90.09  TAL  160.99  TAP  03.72  RCA  07.51  APO  151.10  V2  35.182 


if  I r>\-  * w . -r  S J ■ - 

ZAP  166.00  ETS  203.20  ZAE  131.7 2 ETE  191.60  ZAC  170.70  ETC  101.56  ClP-177.77 


RAl  102.81  RAO  6560.0 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 30 

39 

2972.94 

-28.12 

94.46 

90.00 

22  34 

41 

4191 .71 

-.23 

171.52 

100.00 

6 13 

51 

2665.99 

-29.03 

71.96 

100.00 

23  42 

10 

3973.89 

1.27 

154.67 

110.00 

7 51 

27 

2360.60 

-34.14 

40.79 

110.00 

0 24 

59 

3052,05 

4.93 

143.16 

VEL  12.065  PTH  2.16  VHP 
INJ*  RT  ASC  INJ  AZMTH  INJ 


335.36 

327.25 

335.45 
326.42 

335.46 

324  *J4 


86.49 

61.60 

07.90 

60.13 
91.86 

56.13 


9.601 
TIME 

5 20  12 

23  44  32 

6 50  17 

24  40  24 
8 30  40 
I 29  11 


OPA  10.99  RAP  85.90  ECC  1.3900 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2372.9 
3591  .7 
2066.0 

3373.9 
1760.6 
3252.1 


-20.31 
-4.01 
-29.79 
-2.71 
-33.50 
.45 


85.00 
164 .80 
63.17 
140.15 
39.60 
136.94 


DIFFERENTIAL  CORRECTIONS 
TDE  -.4506  TRA  3.1905  TC3-3.99C7  BAU 

ROE  .3151  RRA  .2252  RC3  -.1240  FAU 

FOE  -.2195  FRA  1 .0602  FC3  -.6005  BSP 

BOE  .5499  BRA  3.1905  BC3  3,9927  FSP 


LAUNCH  CATE  MAR  1 1969 


ORBIT  DETERMINATION  ACCURACY 


1.2909 

SOT 

5612.2 

SGR 

470.2  SG3 

120.0 

ST 

1300.8  SR 

376.7 

SS 

393.7 

.01700 

RRT 

.5236 

RRF 

.4986  RTF 

.9352 

CRT 

-.1063  CRS 

.3366 

CST 

-.9067 

10266 

SGB 

5632.5 

R23 

.0074  R13 

.9352 

LSA 

1367.5  MSA 

373.3 

SSA 

17,5 

-433 

SGJ 

5617.8 

SG2 

407.0  THA 

2.57 

ELI 

1310.0  El2 

369.6 

alf 

176.66 

flight 

TIME 

194.00 

arrival 

CATE 

SEP 

11  1969 

RL  148.24 

LAL 

-.00 

La  160.24 

VL  26.006 

GAL  7.43 

AZL  90.60 

HCA  285.96 

SMA  119 

.10 

ECC  .27492 

INC 

.6016 

VI 

30.058 

RP  107,60 

LAP 

.58 

LOP  06.20 

VP  36.751 

GAP  15.00 

AZP  90.17 

TAL  159.36 

TAP  85 

.32 

RCA  06.36 

APO 

151 .84 

V2 

35.192 

RC  197.118 

CL 

-2.99 

GP  -12.65 

ZAL  55.47 

ZAP  167.27 

ETS  279.07 

ZAE  131.7 0 

ETE  191 

.36 

ZAC  177.31 

ETC 

39.49 

CLP 

-170.58 

PLANETOCENTRIC  CCNIC 

C3  26.960 

VHL 

5.192 

CLA  19.65 

RAL  105.74 

RAO  6560.1 

VEL  12.179 

PTH  2.19 

VHP  9,925 

CPA  11.47 

RAP 

00.37 

ECC 

1 .4437 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

3 49 

2950.22 

-26.20 

92.81 

339.91 

' 87.31 

5 52 

59 

2350.2 

- 

28.27 

04.14 

90,00 

22 

32  55 

4260 . 1 1 

2.24 

175,78 

331 .39 

61.76 

23  44 

3 

3668 . 1 

-1  .56 

169.15 

100.00 

6 

37  32 

2640.00 

-29.87 

70.64 

339.90 

88.69 

7 21 

40 

2048.0 

- 

29.73 

61  .04 

100.00 

23 

41  53 

4045.56 

3.70 

158.61 

330.58 

60.32 

24  49 

19 

3445.6 

-.28 

152.09 

110.00 

0 

12  26 

2351 .11 

-34.12 

40.05 

339.94 

92.29 

6 51 

37 

1751  .1 

- 

33.42 

38.80 

11 0.00 

0 

27  25 

3915.21 

7.32 

146.50 

328.35 

56.52 

1 32 

40 

3315.2 

2.06 

140.24 

DIFFERENTIAL  corrections 

mid-ccurstixtcuticn  accuracy 

ORBIT  OETERMINATICN  ACCURACY 

TDE  -.6271 

TRA 

3,5631 

TC3-3.5572 

BAU  1,2827 

SGT  5617.3  SGR  460.0  SG3 

124.7 

ST  1435.2 

SR 

366.3 

SS 

417.0 

ROE  . 3228 

RRA 

.2421 

RC3  -.1073 

FAU  .01553 

RRT 

.5124  RRF 

.4003  RTF 

.9304 

CRT  -.2655 

CRS 

.3774 

CST 

-.9921 

FOE  -.2567 

FRA 

1 .1230 

FC3  -.4907 

BSP  10253 

SGB  5636.8  R23 

.0050  R13 

.9304 

LSA  1497.3 

MSA 

354  .6 

SSA 

16.4 

BOE  .7053 

BRA 

3.5713 

BC3  3.5508 

FSP  -420 

SGI  5622.4  SG2  402.2  THA 

2.46 

ELI  1438.7 

EL2 

352.3 

alf 

175.60 

LAUNCH  DATE  MAR  I 1969 
HELIOCENTRIC  CONIC 

RL  140.24  LAL  -.00  LOL  160.24  VL  25.963  GAL 

RP  107.66  LAP  .77  LOP  89.43  VP  36.729  GAP 

RC  198.846  GL  -3.79  GP  -12.39  ZAL  52.02  ZAP  167.60 

PLANETOCENTRIC  CONIC 

C3  30.240  VHL  5.499  DLA  10.53  RAL  100.47  RAO  6560.2 

LNCH  AZMTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG 
90.00  5 26  44  2933.00  -28.25  91.61 

90.00  22  31  45  4341.76  4.60  179.90 

100.00  6 59  15  2635.55  -29.50  69.71 

100.00  23  41  55  4115.34  6.04  162.47 

110.00  8 31  49  2345.94  -34.10  47.64 

110.00  0 29  46  3977.72  9.65  149.03 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8153  TRA  3.9528  TC3-3.J470  0AU  1,2731 
ROE  .3312  RRA  .2501  RC3  -.0912  FAU  .01417 

FCE  -.2942  FRA  1.1797  FC3  -.4050  BSP  10333 

BCE  .0000  BRA  3.9612  BC3  3.1492  FSP  -410 


flight  time  196,00 

DISTANCE  570.997 
0.29  AZL  90.01 
15.60  ATP  90.27 


ARRIVAL  cate  SEP  13  1969 


VEL  12.313  PTH 
INJ  RT  ASC  IN 
344 .40 

335.53 
344.45 
334.74 
344.37 

332.54 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5619.2  SGR 
RRT  .5000  RRF 
SGB  5637.0  R23 
SGI  5623.9  SG2 


289.19 

SMA 

110.06 

ECC  .28390 

INC  .8112 

VI 

30  . 0 58 

1 57.76 

TAP 

86.95 

RCA  85.12 

APO  152.61 

V2 

35.201 

131.82 

ETE 

191.13 

ZAC  175.11 

ETC  25.91 

CLP 

-179.39 

2.22 

VHP 

10.278 

DPA  11.07 

RAP  90.76 

zee 

1 .4977 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

07.91 

6 

15  38 

2333.9 

-28.24 

82.95 

62.03 

23  44  7 

3741  .8 

.02 

173 .26 

89.17 

7 

43  11 

2035.5 

-29.68 

60.92 

60.67 

24 

50  31 

3515.3 

2.08 

155.92 

92.53 

9 

10  55 

1745.9 

-33.37 

30.40 

57.05 

1 

36  4 

3377.7 

5.24 

143.52 

ORBIT  DETERMINATION  ACCURACY 


457.0 

SG3 

121  .4 

ST 

1559.0 

SR 

355.4 

SS 

439.9 

.4768 

RTF 

.9420 

CRT 

-.3283 

CRS 

.4126 

CST 

-.9952 

.0040 

R13 

.9420 

LSA 

1623.9 

MSA 

336.2 

SSA 

15.4 

396.2 

THA 

2.34 

Eli 

1563.6 

El2 

334.7 

alf 

175.51 

2012 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  J 3969 


Flight  time  198.00 


ARRIVAL  cate  SEP  15  1969 


HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 

RP  107.63  LAP  .95  LOP  92.66 

RC  200.549  OL  -4.51  GP  -12.15 

PLANE TOCENTRIC  CONIC 

C3  34.110  VHL  5.840  CLA  17.48  RAL  110.99  RAD  6568.3  VEL  12.469  PTH  2.26  VHP  10.663  CPA  12.22  RAP  93 . 1 5 ECC  1.5614 


0ISTANCE  575.954 

VL  25.920  GAL  9.21  A7l  91.03  HCA  292.42  SMA  118.63  ECC  .29378  INC  1 .0295  VI  30.058 

VP  36.707  GAP  16.26  A7P  90.39  TAL  156,19  TAP  88.62  RCA  83.78  APO  1 53.48  V2  35.209 

7Al  50.34  ZAP  167.85  ETS  272.25  ZAE  131.85  ETE  190.92  ZAC  372.81  ETC  20.89  ClP  179.77 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 47  40 

2923.21 

-28.2 7 

90.83 

348.82 

88.30 

6 36  23 

2323.2 

-28.21 

82.17 

90.00 

22  31  0 

4413.07 

6.86 

183.92 

339.66 

62.46 

23  44  33 

3813.1 

3.12 

177.24 

100.00 

7 19  9 

2628 . 1 5 

-29.89 

69.16 

348.86 

89.46 

8 2 58 

2028 . 1 

-29.64 

60.37 

100.00 

23  42  11 

4183.37 

8.29 

166.27 

338.89 

61 .18 

24  51  55 

3583.4 

4.38 

159.66 

110.00 

8 49  43 

2344.83 

-34.10 

47.56 

348.77 

92.58 

9 28  47 

1744  .8 

-33.36 

38.39 

110.00 

0 32  3 

4039.45 

11  .91 

153.18 

336.72 

57.72 

1 39  23 

3439.5 

7.57 

146.78 

DIFFERENTIAL  CORRECTIONS 

MIC' 

■COURSE 

EXECUTION  A CCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE- 

-1  .0120 

TRA 

4.3655 

TC3- 

-2.7609 

0AU 

1 .2595 

SGT 

5616.6 

SGR 

445.6  SG3 

118.2 

ST 

1676.2 

SR 

344.6 

SS 

462.0 

RDE 

.3406 

RRA 

.2732 

RC3 

-.0763 

FAU 

.01284 

RRT 

.4665 

RRF 

.4647  RTF 

.9458 

CRT 

-.3772 

CRS 

.4412 

CST 

-.9970 

FOE 

-.3310 

FRA 

1 .2380 

FC3 

-.3260 

BSP 

18393 

SGB 

5634.2 

R23 

.0027  RJ  3 

.9458 

LSA 

1743.5 

MSA 

319.1 

SSA 

14.5 

BCE 

1 .0678 

BRA 

4.3740 

6C3 

2.7620 

FSP 

-400 

SGI 

5620.8 

SG2 

389.0  THA 

2.22 

ELI 

1681 .4 

El2 

318.1 

alf 

175.40 

LAUNCH  DATE  MAR  1 1969 


flight  time  200.00 


ARRIVAL  CATE  SEP  17  1969 


HELIOCENTRIC  CONIC 

DISTANCE  580.773 

RL  148.24 

LAL 

-.00 

LOL  160.24 

VL  25.879 

GAL  10.19 

AZL  91 .26 

HCA  295.66 

SMA 

118.40 

ECC  .30466 

INC 

1 .2582 

VI 

30.058 

RP  107.60 

LAP 

1 .13 

LOP  95.90 

VP  36.686 

GAP  16.97 

AZP  90.54 

TAL 

154.66 

TAP 

90.33 

RCA  82.33 

APO 

154.48 

V2 

35 .21 7 

RC  202.227 

gl 

-5.16 

GP  -11.93 

ZAL  46.03 

ZAP  166.02 

ETS  266.09 

ZAE 

131.84 

ETE 

190.71 

ZAC  170.51 

ETC 

18.31 

CLP 

1 76 . 92 

PLANE TOCENTRIC  CONIC 

C3  38.678 

VHL 

6.219 

OLA  16.49 

RAL  113.33 

RAO  6566.5 

VEL  12.651 

PTH 

2.30 

VHP 

11.087 

OPA  12.50 

RAP 

95.53 

ECC 

1 .6365 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

6 44 

2917.63 

-26.26 

90,42 

353.17 

88.50 

6 

55  22 

2317.6 

28.19 

81  .76 

90.00 

22 

30  34 

4482.16 

9.02 

187.86 

343.77 

63.04 

Si  45  16 

3882.2 

5.33 

181 .12 

100.00 

7 

37  23 

2625.34 

-29.69 

66.96 

353.20 

89.57 

8 Si  6 

2025.3 

- 

29.63 

60.16 

100,00 

23 

42  37 

4249.67 

10.44 

170.01 

343.02 

61 .83 

24 

53  27 

3649.7 

6.60 

163.33 

110.00 

9 

6 11 

2347.51 

-34.11 

47.77 

353.12 

92.46 

9 

45  18 

1747.5 

- 

33.39 

38.60 

1 10.00 

0 

34  14 

4 100.28 

14.10 

156.53 

340.67 

56.53 

J 

42  35 

3500.3 

9.83 

150.03 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2162  TRA  4.8057  TC3-2.3984  0AU  1 .2406 

ROE  .3510  RRA  .28 72  RC3  -.0626  FAU  .01152 

FOE  -.3668  FRA  1.2996  FC3  -.2578  BSP  18437 

BOE  1.2658  BRA  4.8143  0C3  2.3992  FSP  -390 


MIO-COURSE  EXECUTION  A CCURACV 
SGT  5610.1  SGR 
RRT  .4718  RRF 
SGB  5626.7  R23 
SGI  5613.8  SG2 


ORBIT  DETERMINATION  ACCURACY 


432.2  5G3 

115.1 

ST 

1783.8 

SR 

333.8 

SS 

483.3 

.4518  RTF 

.9497 

CRT 

-.4156 

CRS 

.4646 

CST 

-.9981 

.0019  RJ  3 

.9497 

LSA 

1853.3 

MSA 

303.3 

SSA 

13.7 

380.8  THA 

2.09 

Eli 

1789.4 

El2 

302.7 

alf 

175.4? 

LAUNCH  DATE  MAR  1 1969 


flight  time  202.00 


ARRIVAL  CATE  SEP  19  1969 


HELIOCENTRIC  CONIC 


OISTANCE  585.427 


RL  148.24 

LAL 

-.00 

lOl  160.24 

VL  25.839 

GAL  11.25 

AZL  91.50 

HCA 

298.89 

SMA 

118.18 

ECC  .31666 

INC 

3 .4999 

VJ 

30.058 

RP  107,58 

LAP 

1 .31 

LOP  99.14 

VP  36.665 

GAP  17.75 

AZP  90.72 

tal 

153.21 

TAP 

92.10 

RCA  80.76 

APO 

355.61 

V2 

35.225 

RC  203.880 

gl 

-5.73 

GP  -11.73 

ZAL  45.90 

ZAP  168.11 

ETS  263.72 

ZAE 

131 .81 

ETE 

190.50 

ZAC  168.21 

ETC 

16.75 

CLP 

178.05 

PLANE TOCENTRIC  CONIC 

C3  44.079 

VHL 

6.639 

CLA  15.56 

RAL  115.49 

RAO  6568.7 

VEL  12,863 

PTH 

2.34 

VHP 

11.553 

CPA  12.73 

RAP 

97.91 

ECC 

1 .7?54 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

24  8 

2916.61 

-28.28 

90.35 

357.45 

88.54 

7 

12  44 

2316.6 

- 

28.19 

81  .69 

90.00 

22 

30  22 

4549.13 

11.06 

191.72 

347.86 

63.77 

23 

46  11 

3949.1 

7.44 

184 .90 

100.00 

7 

54  l 

2626.72 

-29.89 

69.06 

357.49 

89.52 

8 

37  40 

2026.7 

- 

29.64 

60.26 

100.00 

23 

43  9 

4314.26 

12.49 

173.71 

347.12 

62.62 

24 

55  4 

3714.3 

8.73 

166.94 

110.00 

9 

21  17 

2353.69 

-34.12 

48.25 

357.41 

92.18 

10 

0 31 

1753.7 

- 

33.44 

39.07 

110.00 

0 

36  19 

4160.05 

16.20 

159.90 

345.00 

59.48 

1 

45  39 

3560.1 

12.03 

153.27 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .4274 

TRA 

5.2766 

TC3- 

-2.0588 

BAU 

1.2136 

SGT 

5597.7 

SGR 

417.8 

SG3 

112.2 

ST 

1880.2 

SR 

323.3 

SS 

503.8 

ROE  . 3628 

RRA 

.2998 

RC3 

-.0501 

FAU 

.01016 

RRT 

.4555 

RRT 

.4380 

RTF 

.9537 

CRT 

-.4463 

CRS 

.4833 

CST 

-.9988 

FOE  -.4014 

FRA 

1 .3658 

FC3 

-.1996 

BSP 

18373 

SGB 

5613.3 

R23 

.ooi9  mi 

.9538 

LSA 

1951 .9 

MSA 

288.8 

SSA 

13.0 

BOE  1 .4728 

BRA 

5.2851 

BC3 

2.0595 

FSP 

-379 

SGI 

5600.9 

$02 

371.7 

THA 

1 .96 

Eli 

1885.8 

El2 

288.4 

ALF 

175.51 

LAUNCH  DATE  MAR  1 1969 


Flight  time  204.00 


ARRIVAL  CATE  SEP  21  1969 


HELIOCENTRIC  CONIC 

RL  148.24  LAL  -.00  LOL  160.24  VL  25.7 99 

RP  107.56  LAP  1.49  LOP  102.37  VP  36.643 

RC  205.508  Gl  -6.24  GP  -11.54  ZAL  43.93 

PLANE TOCENTRIC  CONIC 


DISTANCE  589.882 

GAL  12.40  AZL  91.76  HCA  302.12  SMA  117.97  ECC  .32996  INC  1.7572  VI  30.058 

GAP  18.61  AZP  90.93  TAL  151.81  TAP  93.93  RCA  79.05  APO  156.90  V2  35.232 

ZAP  168.12  ETS  259.18  ZAE  131.74  ETE  190.30  ZAC  165.94  ETC  15.7]  CLP  177.15 


C3  50.401 

VHL 

7.105 

OLA  14.69 

RAL  117.46 

RAO  6568, 

,9  VEL  13.109  PTH  2.39 

VHP  12.069 

OPA  12.90 

RAP 

100.26 

ECC 

1 .8308 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

39  56 

2919.68 

-28.28 

90.57 

1.65 

88.43 

7 28 

36 

2319.7 

-28.20 

81  .91 

90.00 

22 

30  19 

4613.99 

12.98 

195.51 

351 .91 

64.61 

23  47 

13 

4014.0 

9.46 

188.60 

100.00 

8 

9 11 

26J1  .87 

-29.89 

69.44 

1 .69 

89.32 

8 53 

3 

2031  .9 

-29.66 

60.64 

100.00 

23 

43  45 

4377.04 

14.43 

177.36 

351  .19 

63.53 

24  56 

42 

3777.0 

10.76 

1 70 . 50 

110.00 

9 

35  5 

2363.06 

-34.14 

48.98 

1 .64 

91 .74 

10  14 

28 

1763.1 

33.53 

39.79 

110.00 

0 

38  16 

4218.61 

18.19 

163.27 

349.11 

60.55 

1 40 

34 

3618.6 

14.13 

156.51 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.65 34 

TRA 

5.7759 

TC3-1 .7515 

BAU  1.1823 

SGT 

5582,0  SGR 

402.0  SG3  109.4 

ST  1967.3 

SR 

312.6 

SS 

524.7 

ROE  .3755 

RRA 

.3100 

RC3  -.0392 

FAU  .00887 

RRT 

.4364  RRF 

.4214  RTF 

.9580 

CRT  -.4742 

CRS 

.5020 

CST 

-.9992 

FOE  -.4374 

FRA 

1.4350 

FC3  -.1521 

BSP  18410 

SGB 

5596.5  R23 

.0017  R13 

.9580 

LSA  2041 .5 

MSA 

274  .6 

SSA 

12.3 

BOE  1.6955 

BRA 

5.7843 

SC  3 1.7519 

FSP  -370 

SGI 

5584.8  SG2 

361.5  THA 

1.01 

ELI  1973. 0 

El2 

274.4 

ALF 

175.61 

2013 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


launch  cate:  ha R 1 1969 


FLIGHT  TIM£  206.00 


ARRIVAL  CATE  SEP  23  1969 


HELIOCENTRIC  COIC 
RL  148.24  LAL  * .00  iCV  160.24 
RP  107.54  LAP  1.66  LOP  105.61 
RC  207.111  Gl  -6.69  OP  -11.36 
planetocentric  CONIC 
C3  58.096  VHL  7.622  CLA  13.90 
LNCH  ATMTH  LNCH  TIME  L'l  TIME 
90.00  6 54  15  2926.40 

90.00  22  30  23  4676.69 

100.00  8 22  56  2640.38 

100.00  23  44  23  4437.93 

110.00  9 47  39  2375.30 

110.00  0 40  5 4275.78 

DIFFERENTIAL  CORRECTIONS 

TCE-i .8906  TRA  6.3121  TC3-1 .4704 
ROE  .3896  RRA  .3177  RC3  -.0296 
FDE  -.4736  FRA  1 .5097  FC3  -.1124 
BCE  1.9303  BRA  6.3200  BC3  1.4707 

LAUNCH  CATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148.24  LAL  -.00  LOL  160.24 
RP  107.53  LAP  1.82  LOP  108.86 
RC  208.690  CL  -7,09  GP  -11.20 
PLANETOCENTRIC  CONIC 
C3  67.195  VHL  8.19 7 OLA  13.17 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  779  2936.33 

90.00  22  30  31  4737.09 

100.00  8 35  21  2651 .89 

100.00  23  45  0 4496.77 

110.00  9 59  1 2390.09 

110.00  0 41  45  4331 .33 

DIFFERENTIAL  CORRECTIONS 
TDE-2.1411  TRA  6.8890  TC3-1.2J54 
ROE  .4051  RRA  .3221  RC3  -.0215 
FOE  -.5107  FRA  J.5907  FC3  -.0796 
BDE  2.1791  BRA  6.8965  8C3  1.2156 


LAUNCH  DATE  MAR  1 1969 

HELIOCENTRIC  CONIC 
RL  148,24  LAL  -.00  LOL  160.24 

RP  107.51  LAP  1.98  LOP  112-10 

RC  210.244  GL  -7.43  GP  -11.05 

planetocentric  conic 
C3  76.125  VHL  8.839  CLA  12.51 


CISTANCE  594.094 

VL  25.761  CAL  13.64  ATl  92.03  HCA  305.36  SMA  117.76 

VP  36.622  GAP  19.56  ATP  91.18  TAl  150.48  TAP  95.84 

7Al  42.13  TAP  168.03  ETS  254.52  7AE  131.63  ETE  190.10 


ECC  .34472  INC  2.0334  VI  30.058 
RCA  77.17  APO  158.36  V2  35.238 
7AC  163.69  ETC  14.97  ClP  176.2) 


RAL  119.26 
INJ  LAT 
-28.26 
14.78 
-29.88 
16.24 
-34.17 
20.07 

BAU  1.1422 
FAU  .00755 
BSP  16419 
FSP  -361 


RAC  6569.1  VEL  13.396  PTH  2.45  VHP  12.64)  CPA  13.01  RAP  )02.58  ECC  1.956J 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
88.18  7 43  I 2326.4  -28.22  82.40 

65.57  2348  19  4076. 7 11.36  192.23 

88.98  9 6 57  2040.4  -29.70  61.27 

3837.9  12.68  173.99 

1775.3  -33.62  40.73 

61  .73  1 51  21  3675.8  16.14  159.72 


INJ  LONG 

91.06 
199.23 

70.07 
180.98 

49.94 

166.64 


5.76 

355.92 

5.81 

355.21 

5.80 

353.17 


64.56  24  58  21 

91  .18  10  27  15 


MID- 

•COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

SGT 

5562.0 

SGR 

385.1  SG3 

106.6 

ST 

2043.1 

SR 

302.0 

SS 

545.8 

RRT 

.4143 

RRF 

.4021  RTF 

.9622 

CRT 

-.4 989 

CR$ 

.5192 

CST 

-.9995 

SOB 

5575.3  R23 

.0020  R13 

.9622 

LSA 

2120.2 

MSA 

261 .1 

SSA 

1 1 .6 

SGI 

5564.3 

SG2 

350.4  THA 

1.65 

ELI 

2048.8 

EL2 

261  .0 

alf 

175.7) 

25.724  GAL 
36.601  GAP 


flight  time  206.00 

OISTANCE  596.010 

14.99  ATl  92.33  HCA  308.60  SMA  117.56 
20.62  ATP  91.46  TAL  149.24  TAP  97.84 


2AL  40.50  TAP  167.03  ETS  249.79  TAE  131.47  ETE  189.90 


RAO  6569.3 
INJ  LONG 
91.79 
202.09 
70.93 
104.53 
51.09 
169.99 


VEL  13.731  PTH  2.51 
INJ  RT  ASC  INJ  ATMTH 


9.76 

359.05 

9.82 

359.17 

9.06 

357.10 


87.82 

66.62 

08.53 

65.67 

90.49 

63.01 


VHP  13.280 
INJ  TIME 
7 56  5 

23  49  20 
9 19  33 

24  59  57 
10  30  51 

1 53  56 


MID-COURSE  EXECUTION  ACCURACV 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 16 

40 

2949.10 

-26.20 

92.72 

90.00 

22  30 

41 

4795,03 

17.98 

206.45 

100.00 

8 46 

27 

2666.02 

-29.63 

71  .98 

100.00 

23  45 

35 

4553.33 

19.48 

188.02 

110.00 

10  9 

12 

2407,10 

-34.18 

52.42 

110.00 

0 43 

16 

4365.02 

23.44 

173.32 

RAL  120.90 
INJ  LAT 
-28.24 
16.45 
-29.86 
17.93 
-34.18 
21  .82 

BAU  I .0920 
FAU  .00610 
BSP  18413 
FSP  -352 


DISTANCE  601.562 

VL  25.668  GAL  16.48  ATL  92.66  HCA  311.83  SMA  117,37 

VP  36.581  GAP  21. 80  ATP  91.78  TAL  140.11  TAP  99-94 

TAl  39.04  TAP  167.53  ETS  245.03  TAE  131.26  ETE  109.69 

RAi  122.36  RAO  6569.5  VEL  14.124  PTH  2:57  VHP  13.995 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ARRIVAL  CATE  SEP  25  1969 


ECC  .36116  INC  2.3329  VI  30.058 
RCA  75.10  APO  160.02  V2  35.243 
TAC  161.49  ETC  14.43  CLP  175.23 

CPA  13.08  RAP  104.66  ECC  2.1059 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2336.3 

4137.1 
2051  .9 
3896.8 

1790.1 
3731  .3 


-28.24 

13.14 

-29.74 

14.49 

-33.73 

18.03 


83.13 
195.76 

62.13 
177.42 

41  .88 
162.92 


ORBIT  DETERMINATION  ACCURACV 


SGT 

5537.6 

SGR 

367.3  SG3 

104.0 

ST 

2108.1  SR 

291  .5 

SS 

567.7 

RRT 

.3883 

RRF 

.3790  RTF 

.9665 

CRT 

-.5220  CRS 

.5360 

CST 

-.9997 

SCB 

5549.8 

R23 

.0025  R13 

.9665 

LSA 

2180.5  MSA 

248.1 

SSA 

1 1 .0 

SGI 

5539.4 

SG2 

330.3  THA 

1 .40 

ELI 

2113.7  El2 

240.0 

ALF 

175-81 

FLIGHT 

TIME 

210.00 

arrival 

CATE 

SEP 

27  1969 

ECC  .37954  INC  2.6608  Vl  30.058 
RCA  72.82  APO  161.92  V2  35.240 
TAC  159.33  ETC  14.02  CLP  174.19 

CPA  13.10  RAP  107.09  ECC  2.2857 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


13.64 

3.70 

13.71 

3.04 

13.82 

1.11 


67.35 


8 7 50 


67.75  23  50  36 
87.98  9 30  53 
66.07  25  1 29 
89.71  10  49  19 
64.38  1 56  21 


2349.1 

4195.0 

2066.0 
3953.3 
1007.1 
3705.0 


-20.27 

14.80 
-29.79 

16.18 

-33.84 

19.80 


84  .06 
199.21 
63.17 
1 80 . 70 
45.19 
166.07 


DIFFERENTIAL  CORRECTIONS 
TOE-2.4026  TRA  7.5165  TC3  -.9831 
RCE  .4225  RRA  .3226  RC3  -.0146 
FOE  -.5402  FRA  1.6003  FC3  -.0519 
BOE  2.4395  BRA  7.5234  0C3  .9832 

LAUNCH  OATE  MAR  1 1969 

HELIOCENTRIC  CONIC 


RC  211.773  GL  -7.7 

planetocentric  conic 


BAU  1 .0270 
FAU  .00469 
BSP  10301 
FSP  -342 


MID' 

■COURSE 

EXECUTION  ACCURACY 

SGT 

5509.5 

SGR 

348.6  SG3 

101.5 

RRT 

.3577 

RRF 

.3516  RTF 

.9707 

SG8 

5520.5 

R23 

.0034  RJ  3 

.9707 

SGI 

5510.9 

SG2 

325.5  THA 

1.30 

FLIGHT  TIME  212.00 
OISTANCE  604.657 


LOL 

160.24 

VL 

25.654 

gal 

10.12 

ATL 

93.02 

LOP 

115.34 

VP 

36.561 

GAP 

23.13 

ATP 

92.14 

GP 

-10.91 

TAL 

37.74 

TAP 

167.11 

ETS 

240.30 

OLA 

11.92 

RAL 

123.66 

RAD 

6569.6 

VEL 

14.584 

L- 

I TIME 

INJ  LAT 

INJ 

* LONG 

INJ 

RT  ASC 

90.00 
90.00 
100.00 
100.00 
11  o.oo 
110.00 


7 28  51  2964.33 

22  30  50  4050.25 

8 56  15  2682.44 

23  46  7 4607.37 

10  18  12  2426.02 


0 44  36  4436.56 

DIFFERENTIAL  CORRECTIONS 
TOE-2.6063  TRA  0.1917  TC3  -.7772 
ROE  .4410  RRA  .3170  RC3  -.0090 
FOE  -.5889  FRA  1.7775  FC3  -.0297 
BOE  2.7224  BRA  8.19 79  BC3  .7773 


-28.15 
19.36 
-29.78 
20.09 
-34.17 
24 .92 

BAU  .9492 
FAU  .00313 
BSP  18290 
FSP  -334 


PTH  2.64  VHP  14.001 
INJ  ATMTH  INJ  TIME 
93.83  17.36  06.80  0 18  15 

209.91  7.43  68.93  23  51  41 

73.20  17,46  87.34  9 40  57 

191.41  6.79  68.12  25  2 54 

53.90  17.63  88.03  10  50  38 

176.59  4,93  65.81  1 58  32 

MID-COURSE  EXECUTION  ACCURACV 
SOT  5476.5  SGR 
RRT  .3198  RRF 
5GB  5406,4  R23 
SGI  5477.5  SG2 


ORBIT  DETERMINATION  ACCURACY 

ST 

2161  .0 

SR 

281  .3 

SS 

590.3 

CRT 

-.5433 

CRS 

.5521 

CST 

-.9998 

LSA 

2245.5 

MSA 

235.6 

SSA 

10.4 

ELI 

2166.5 

El2 

235.6 

ALF 

175.91 

ARRIVAL 

OATE 

SEP 

29  1969 

ECC 

,40017 

INC 

3.0237 

Vl 

30.058 

RCA 

70.29 

APO 

164.09 

V2 

35.252 

TAC 

157.23 

ETC 

13.70 

CLP 

173.09 

OPA 

13.08 

RAP 

109. 26 

ECC 

2.5032 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2364.3 

- 

28.30 

05.17 

4250.2 

2082.4 

4007.4 
1026.0 
3836.6 


16.33 
-29.04 
17.73 
-33.95 
21  .44 


202.55 
64,39 
184 .04 
44  .66 
169.17 


ORBIT  DETERMINATION  ACCURACV 


329.2  SG3 

99.0 

ST 

2205.2 

SR 

271  .2 

SS 

615.2 

.3168  RTF 

.9740 

CRT 

-.5661 

CRS 

.5704 

CST 

-.9998 

.0043  R13 

.9748 

LSA 

2294.5 

MSA 

223.0 

SSA 

9.8 

311.9  THA 

1 .10 

ELI 

2210.6 

El2 

223.0 

alf 

175.98 

2014 


J PL  TM  33-99 


EAftTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  MAR  1 1 969  FLIGHT  TIME  214.00  ARRIVAL  CATE  OCT  1 196 9 

HELIOCENTRIC  CONIC  DISTANCE  607.182 

RL  148.24  LAL  -.00  LOt  160.24  VL  25.621  GAL  19.95  A7L  93.43  HCA  318.30  SHA  117.02  ECC  .42339  INC  3.4304  VJ  30.058 

RP  107.49  LAP  2.28  LOP  118.59  VP  36.541  GAP  24.64  AZP  92.56  TAL  146.27  TAP  104.57  RCA  67.47  APO  166.56  V2  35.255 

RC  213.276  GL  -7.99  GP  -10.78  7Al  36.63  7AP  166.55  ETS  235.63  7AE  130.62  ETE  189.24  7AC  155.21  ETC  13.46  CLP  171.92 

PLANETOCENTRIC  CONIC 

C3  107.435  VHL  10.365  OLA  11.40  RAL  124.78  RAO  6570.1  VEL  15.125  PTH  2.72  VHP  15.715  OPA  13.03  RAP  111.35  ECC  2.7681 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 37  39 

2981 .71 

-28.08 

95.10 

20.91 

86.17 

8 27  21 

2381  .7 

-28.31 

86.44 

90.00 

22  30  58 

4902.44 

20.61 

213.23 

11.00 

70.14 

23  52  40 

4302.4 

17.72 

205.75 

100.00 

9 4 44 

2700.83 

-29.72 

74.56 

21.03 

86.63 

9 49  45 

2100.8 

-29.87 

65.76 

100.00 

23  46  33 

4658.56 

22.15 

194.69 

10.39 

69.40 

25  4 12 

4058.6 

19.15 

187.18 

110.00 

10  26  0 

2446.56 

-34.13 

55.50 

21.27 

87.89 

11  6 47 

1846.6 

-34.04 

46.26 

110.00 

0 45  43 

4485.60 

26.25 

179.78 

8.61 

67.28 

2 0 29 

3885.6 

22.94 

1 72 . 1 9 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINATION  ACCURACY 


TOE- 

-2.9889 

TRA 

8.9275 

TC3 

-.5931 

BAU 

.8519 

SGT  5439.1  SGR 

309.3  SG3 

96.7 

ST 

2238.7 

SR 

261  .5 

SS 

642.3 

ROE 

.4636 

RRA 

.3068 

RC3 

-.0047 

FAU 

.00140 

RRT  .2732  RRF 

.2733  RTF 

.9786 

CRT 

-.5894 

CRS 

.5900 

CST 

-.9999 

FDE 

-.6320 

FRA 

I .8854 

FC3 

-.0113 

BSP 

18247 

SOB  5447.9  R23 

.0054  R13 

.9786 

LSA 

2334.2 

MSA 

210.7 

SSA 

9.3 

BOE 

3.0246 

BRA 

8.9327 

BC3 

.593) 

FSP 

-326 

SGI  5439.8  SG2 

297.5  THA 

.89 

ELI 

2244.1 

EL2 

210.7 

alf 

176.03 

LAUNCH 

DATE  MAR 

1 1969 

flight  time 

216.00 

arrival 

DATE 

OCT 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  608.981 

RL 

148.24 

LAL 

-.00 

La 

160.24 

VL 

25.591 

GAL 

21.99  A7L  93.89  HCA  321.54 

SMA  116.86 

ECC 

.44964 

INC 

3.8921 

VI 

30.058 

RP 

107.48 

LAP 

2.4  2 

LOP 

121.84 

VP 

36.522 

GAP 

26.35  AZP  93.05  TAL  145.61 

TAP  107.15 

RCA 

64.31 

APO 

169.40 

V2 

35.258 

RC  214.754 

GL 

-8.21 

GP 

-10.65 

ZAL 

35.69 

ZAP 

165.86  ETS  231 .06  ZAE  130.16 

ETE  188.99 

ZAC 

153.28 

ETC 

13.28 

CLP 

170.64 

PLANETOCENTRIC  CONIC 


C3  127.195 

VHL  11 .278 

OLA  10.95 

RAL  125.7J 

RAD  6570.3 

VEL  15.765 

PTH  2.80 

VHP 

16.756 

OPA  12.96 

RAP  113.35 

ECC  3.0933 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 45  3 

3000.96 

-27.98 

96.50 

24.24 

85.47 

0 

35  4 

2401  .0 

-28 . 32 

87.05 

90.00 

22  31  2 

4951 .24 

21.70 

216.39 

14.38 

71 .35 

23 

53  33 

4351 .2 

18.96 

208.79 

100.00 

9 11  53 

2720.92 

-29.63 

76.05 

24.39 

85.85 

9 

57  14 

2120.9 

-29.89 

67.25 

100.00 

23  46  53 

4706.51 

23.27 

197.81 

13.80 

70.60 

25 

5 19 

4J06.5 

20.42 

190.18 

110.00 

10  32  34 

2468.45 

-34.06 

57.21 

24.72 

86.88 

11 

13  42 

1860.5 

-34.11 

47.96 

11 0.00 

0 46  37 

4531 .75 

27.43 

182.85 

12.10 

60.75 

2 

2 9 

3931  .7 

24.29 

175.09 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OCTERMINA TICN  ACCURACY 


TDE- 

-3.3123 

TRA 

9.7322 

TC3 

-.4293 

BAU 

.7300 

SOT  5397.2  SGR 

209.4 

SG3  94.5 

ST 

2261 .6 

SR 

252.1 

SS 

672.4 

ROE 

.4004 

RRA 

.2879 

RC3 

-.0016 

FAU- 

.00060 

RRT  .2152  RRF 

.2103 

RTF  .9822 

CRT 

-.6139 

CRS 

.6112 

CST 

-.9999 

FDE 

-.6702 

FRA 

2.0062 

FC3 

.0041 

0SP 

10185 

SGB  5405.0  R23 

.0065 

R13  .9822 

LSA 

2364.5 

MSA 

198.7 

SSA 

8.7 

BDE 

3 , 3402 

BRA 

9.7364 

8C3 

.4293 

FSP 

-319 

SGI  5397.6  SG2 

282.6 

THA  .66 

ELI 

2267.0 

El2 

198.6 

ALF 

176.05 

LAUNCH 

DATE  1 

MAR 

1 1969 

Plight  time 

218.00 

ARRIVAL 

CATE 

OCT 

5 1969 

HELIOCENTRIC  CONIC 

DISTANCE  609.854 

RL 

140.24 

LAL 

-.00 

ia 

160.24 

VL 

25.563 

GAL 

24.29  A7L  94.42  HCA 

324.77  SMA  116.71 

ECC 

.47940 

INC 

4 .4247 

VI 

30.058 

RP 

107.40 

LAP 

2.55 

LOP 

125.09 

VP 

36.504 

GAP 

28,31  AZP  93.62  TAL 

145.19  TAP  109.96 

RCA 

60.76 

APO 

172.66 

V2 

35.259 

RC 

216.204 

GL 

-8.39 

GP 

-10.53 

ZAL 

34.96 

ZAP 

165.00  ETS  226.62  ZAE 

129.58  ETE  188.72 

ZAC 

151 .46 

ETC 

13.16 

CLP 

169.26 

PLANETOCENTRIC  CONIC 


C3  151  .679 

VHL  12.316 

DtA  10.59 

RAL  126.45 

RAO  6570.6  VEL  16.523 

PTH  2.88 

VHP  17.951 

CPA  12.07 

RAP 

115.23 

ECC 

3.4962 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 50  58 

3021 .87 

-27.06 

98.02 

27.33 

64.72 

8 41 

20 

2421  .9 

■20.30 

89.38 

90.00 

22  30  59 

4996.10 

22.65 

219.34 

17.51 

72.54 

23  54 

15 

4396.2 

20.05 

211 .64 

100.00 

9 17  35 

2742.50 

-29.51 

77.64 

27.50- 

85.02 

10  3 

17 

2142.5 

29.89 

68  .86 

100.00 

23  47  3 

4750.78 

24.23 

200.75 

16.96 

71  .94 

25  6 

14 

4150.8 

21.54 

192.99 

110.00 

10  37  40 

2491 .48 

-33.96 

59.00 

27.92 

85.82 

11  19 

19 

1891 .5 

■34.16 

49.76 

110.00 

0 47  15 

4574.56 

28.45 

185.77 

15.35 

70.20 

2 3 

30 

3974  .6 

25.49 

177.04 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-3.6565 

TRA10.6176 

TC3  -.2830 

BAU  .5755 

SGT 

5351.1  SGR 

270.0  SG3 

92.4 

ST  2273.1 

SR 

243.4 

SS 

705.9 

RDE  .5171 

RRA  .2591 

RC3  .0004 

FAU-. 00298 

RRT 

.1428  RRF 

.1487  RTF 

.9855 

CRT  -.6395 

CRS 

.6342 

CST 

-.9999 

FDE  -.7277 

FRA  2.1426 

FC3  .0170 

BSP  18019 

SGB 

5357.9  R23 

.0077  R13 

.9855 

LSA  2385.2 

MSA 

186.9 

SSA 

8.1 

BOE  3.6929 

BRA  10 .6207 

6C3  .2838 

FSP  -310 

SGI 

5351 .2  SG2 

267.3  THA 

.41 

ELI  2270.4 

El2 

106.7 

alf 

176.06 

LAUNCH  DATE  MAR  1 1969  FLIGHT  TIME  220.00  ARRIVAL  DATE  OCT  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  609.529 


RL  148.24 

LAL  -.00 

La  160.24 

VL  25.538 

GAL  26.91 

A7L  95 .05 

HCA  328.00 

SMA  116.58 

ECC  .51323 

INC 

5.0497 

VI 

30.050 

RP  107.47 

LAP  2.67 

LOP  128.34 

VP  36.408 

GAP  30.50 

AZP  94.29 

TAL  145.06 

TAP  113.05 

RCA  56 . 75 

APO 

176.4J 

V2 

35.260 

RC  217.629 

GL  -8.54 

CP  -10.40 

ZAL  34.44 

ZAP  163.96 

ETS  222.32 

ZAE  128.86 

ETE  108.41 

ZAC  149.70 

ETC 

13.08 

CLP 

167.72 

PLANETOCENTRIC  CONIC 

C3  102.311 

VHL  13.502 

OLA  10.32 

RAL  126.96 

RAO  6571 .0 

VEL  17.425 

PTH  2.96 

VHP  19.329 

DPA  12.77 

RAP 

116.96 

ECC 

4.0004 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 55  16 

3044.29 

-27.71 

99.64 

30.12 

03.92 

0 46  0 

2444.3 

-28.26 

91  .02 

90.00 

22  30  48 

5036.74 

23.45 

222.04 

20.34 

73.66 

23  54  45 

4436.7 

20.99 

214 .24 

100.00 

9 21  43 

2765.43 

-29.37 

79.33 

30.32 

04.14 

10  7 49 

2165.4 

-29.87 

70.56 

100.00 

23  47  1 

4790.83 

25.05 

203.44 

19.81 

73.13 

25  6 52 

4190.8 

22.50 

195.57 

110.00 

10  41  35 

2515.50 

-33.82 

60.86 

30.83 

04.73 

11  23  31 

1915.5 

-34.  J0 

51  .63 

110.00 

0 47  35 

4613.53 

29.32 

188.46 

18.29 

71 .58 

2 4 29 

4013.5 

26.52 

100.39 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4 .0301 

TRAi 1 .5851 

TC3  -.1574 

BAU  .3836 

SGT  5298.4  SGR  1 

251.9  SG3 

90.5 

ST  2274.2 

SR 

235.3 

SS 

744.3 

ROE  .5506 

RRA  .2170 

RC3  .0013 

FAU- .00503 

RRT 

.0512  RRF 

.0595  RTF 

.9885 

CRT  -.6676 

CRS 

.6602 

CST 

'.9999 

FOE  -.7029 

FRA  2.2959 

FC3  .0277 

BSP  17941 

SGB  5304.4  R23 

.0087  R13 

.9805 

LSA  2398.0 

MSA 

175.1 

SSA 

7.5 

BOE  4.0675 

BRA11 .5872 

BC3  .1574 

FSP  -304 

SGI  5298.5  SG2  i 

251.5  THA 

.14 

Eli  2279.6 

El2 

174.0 

alf 

176.02 

2015 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  * VOL  4.  1968-69) 


LAUNCH  CATE  MAR  2 1969  FLIGHT  TIME  70.00  ARRIVAL  CATE  MAT  H 1969 


HELIOCENTRIC  CONIC  DISTANCE  196,996 


RL  148.27 

LAL 

-.00 

LOL  161 .24 

VL  28.320 

CAL  -11.59 

A7l  89.64 

HCA 

89.15 

SMA 

134.30 

ECC 

.22529 

INC 

.3555 

VI 

30.050 

RP  108.57 

LAP 

*3$ 

LOP  250.39 

VP  38.167 

GAP  -6.93 

A7P  89.99 

TAL 

231.52 

TAP 

320.68 

RCA 

104.05 

APO 

164.56 

V2 

34.906 

RC  61 .981 

CL 

1.51 

CP  21 .65 

7Al  159.29 

ZAP  37.36 

ETS  331 .53 

7AE 

148.74 

ETE 

34.30 

7AC 

122.18 

ETC 

148.66 

CLP 

-31 .21 

PLANETOCENTRIC  CONK 

C3  42.763 

VHL 

6.539 

OLA  2.14 

RAL  1.14 

RAO  6568.6 

VEL  12.811 

PTH 

2.33 

VHP 

6.056 

DPA 

32.61 

RAP 

28.4J 

ECC 

1 .7038 

LNCH  A/MT h 

LNCH  TIME 

l-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

I TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

32  19 

2469.49 

-24.83 

58.30 

236.32 

104.07 

1 

13  28 

1869.5 

22.65 

50.30 

90.00 

13 

2 3 

4980.98 

22.34 

218.34 

234.81 

72.13 

14 

25  4 

4381  .0 

19.69 

210.67 

100.00 

1 

54  39 

2203.91 

-26.12 

38.39 

235.95 

105.08 

2 

31  23 

1603.9 

-23.80 

30.37 

100.00 

14 

22  24 

4721.79 

23.61 

198.82 

234.35 

71.11 

15 

41  5 

4121  .8 

20.81 

191  .14 

110.00 

3 

5 11 

1983.16 

-29.61 

20.47 

234.78 

107.92 

3 

38  14 

1383.2 

■26.87 

12.35 

11 0.00 

15 

28  21 

4515.31 

27.02 

181.75 

232.95 

68.22 

16 

43  37 

3915.3 

23.82 

174.05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR6IT  DETERMINATION  ACCURACY 


TDE 

-.1578  TRA 

-.3385 

TC3 

.2806 

BAU 

.2109 

SOT  491.8  SCR  514.4 

SG3  166.3 

ST 

164.8 

SR 

298.3 

SS 

289.9 

ROE 

-.3253  RRA 

.3333 

RC3 

.2394 

FAU 

.06522 

RRT  .2670  RRF  -.5984 

RTF  -.3822 

CRT 

.6447 

CRS 

-.7735 

CST 

-.9684 

FOE 

-.5854  FRA 

-.7727 

FC3- 

'1 .3205 

BSP 

1399 

SOB  7J1.7  R23  -.1286 

R1 3 -.6284 

LSA 

417.3 

MSA 

159.5 

SSA 

25.5 

bce 

.3615  0RA 

.4751 

8C3 

.3689 

FSP 

-453 

SCI  567.3  SC2  429.8 

THA  49.77 

ELI 

319.9 

EL2 

117.5 

alf 

67.14 

LAUNCH 

DATE  MAR 

2 1969 

FLIGHT  TIME  72.00 

ARRIVAL 

cate 

MAY 

13  3969 

i 

HELIOCENTRIC  CONIC 

OISTANCE  203,690 

= 

RL 

148.27  LAL 

-.00 

La 

161 .24 

VL 

28.395 

CAL 

-11.48  A/L  89.83  HCA 

92,33  SMA 

134.89 

ECC 

.22157 

INC 

.1673 

Vi 

30.050 

i 

RP 

108.60  LAP 

.17 

LOP  253.57 

VP 

38.213 

CAP 

-6,17  A/P  90.01  TAL  ; 

232.50  TAP 

324.82 

RCA 

105.01 

APO 

1 64 . 78 

V2 

34 .894 

I 

RC 

64.032  CL 

.72 

CP 

23.06 

7AL 

159.93 

7AP 

4J. 21  ETS  333.77  ZAE 

148.94  ETE 

38.70 

/AC 

120. Si 

ETC 

148.47 

CLP 

-35.3  5 

: 

PLANETOCENTRIC  CONIC 

C3 

41 ,904  VHL 

6.473 

OLA 

1.18 

RAL 

.91 

RAO 

6568.6  VEL  12.778  PTH 

2.32  VHP 

5.724 

DPA 

33.60 

RAP 

26.95 

ECC 

1 .6896 

= 

LNCH  A/M TH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A2MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

_ 

90.00 

0 38  30 

2434 

.67 

-24.23 

55.92 

235.35 

105.12 

I 

19 

5 

1834.7 

-21 .92 

40.01 

i 

90.00 

12  54  1 

5005 

.57 

22.84 

219.97 

234.52 

72.79 

14 

17 

27 

4405.6 

. 20.27 

212.24 

100.00 

2 0 2 3 

2170 

,52 

-25.51 

36.10 

234.96 

106.14 

2 

36 

34 

1570.5 

-23.05 

20.17 

100.00 

14  14  49 

4744 

.95 

24,11 

200.36 

234 .08 

71.77 

15 

33 

54 

4144.9 

21  .39 

192.62 

110.00 

3 9 54 

1952.97 

-28.96 

10.36 

233.73 

109.01 

3 

42 

27 

1353.0 

-26.09 

10.35 

- 

no.oo 

15  21  48 

4535,26 

27.51 

183.09 

232.73 

68.07 

16 

37 

23 

3935.3 

24.39 

175.31 

DIFFERENTIAL 

, CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1566 

TRA  -.3506 

TC3 

.2672 

BAU  .2153 

SOT 

485 .0  S OR 

544.1  SC 3 

185.3 

ST  167.3 

SR  283.6 

SS 

322.5 

RDE  -.3024 

RRA  .3508 

RC3 

.2763 

FAU  .07146 

RRT 

.2**2  RRF  - 

.6408  RTF  - 

.3276 

CRT  .6013 

CRS  -.7618 

CST 

-.9620 

FDE  - .6871 

FRA  -.8594 

FC3-1 .4763 

BSP  1441 

SGB 

7 28.9  R2 3 - 

.1243  RI3  - 

.6602 

LSA  429.5 

MSA  J65.0 

SSA 

25.5 

- 

BOE  .3405 

BRA  .4960 

8C3 

.3844 

FSP  -512 

SGI 

580.4  S02 

440.9  THA 

57.63 

ELI  304.9 

EL2  124.3 

AlF 

66.29 

o 

.AUNCH  CATE  MAR  2 1969 

flight  time 

74.00 

APR I val  cate 

MAT 

15  1969 

HELIOCENTRIC  CONIC 

C1STANCE  210. 

349 

i 

RL  148.27 

LAL  - .00 

La  161  .24 

VL  28.450 

CAL  -11. 

38  A7L  90.02 

HCA  95.50 

SMA 

135.38 

ECC  ,21834 

INC  .0121 

VJ 

30.050 

RP  108.64 

LAP  -.02 

LOP  256.74 

VP  38.249 

CAP  -5.. 

44  A/P  90.00 

TAL  233.31 

TAP 

328.81 

RCA  105.82 

APO  164.94 

V2 

34 .803 

RC  66.131 

CL  -.09 

CP 

24.56 

7al  160.42 

7AP  45. i 

?6  ETS  335.94 

7AE  U9.U 

ET£ 

43.69 

7AC  119.2 4 

ETC  348.43 

CLP 

-39-30 

PLANETOCENTRIC  CONIC 

• 

C3  41.141 

VHL  6.414 

CLA 

.24 

RAL  .79 

RAO  6568 

.6  VEL  12.748 

PTH  2.32 

VHP 

5, 

,428 

CPA  34.57 

RAP  25.21 

ECC 

1 ,6771 

LNCH  A/MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  ■ FNJ  RT  ASC 

INJ"  A/MTH 

INJ 

i TIME 

PC  CST  TIM 

INj  2 lat 

INJ 

2 LONG 

90.00 

0 44  57 

2401 

.00 

-23.61 

53.65 

234.56 

106.10 

1 

24 

58 

1801 .0 

-21 .18 

4 5.82 

90.00 

12  46  35 

5029.97 

23.32 

221.59 

234.39 

73.47 

14 

10 

25 

4430.0 

20.04 

213.80 

100.00 

2 6 24 

2138.25 

-24.88 

33.91 

234.14 

107.13 

2 

42 

3 

3538.3 

-22.30 

26.06 

100.00 

14  7 49 

4767.95 

24.59 

201.90 

233.96 

72.44 

15 

27 

17 

4167.9 

21  .96 

194 .09 

110.00 

3 14  55 

3923.83 

-28.29 

16.35 

232.66 

110.03 

3 

46 

58 

1323.8 

-25 .30 

0.45 

110.00 

15  15  48 

4555 

.14 

28.00 

184.44 

232,65 

69.53 

16 

31 

43 

3955.1 

24.95 

176.59 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1575 

TRA  -.3671 

TC3 

.2471 

BAU 

.2211 

SOT 

477.3 

SCR 

570.9 

SG3  205.6 

ST 

172.0 

SR 

266.0 

SS 

357.0 

ROE 

-.2760 

RRA  . 3694 

RC3 

.317 1 

FAU 

,07801 

RRT 

.2005 

RRF 

-.6967 

RTF  -.2546 

CRT 

.54  82 

CRS 

- .7424 

CST 

-.9548 

FOE 

-.6002 

FRA  -.9400 

FC3- 

•1  .6416 

BSP 

1523 

see 

750.3 

R23 

-.1004 

R13  -.6994 

LSA 

445.5 

MSA 

169.4 

SSA 

25.5 

BOE 

.3178 

BRA  .5208 

0C3 

.4020 

FSP 

-581 

SCI 

590.9 

SG2 

452.0 

THA  67.05 

Eli 

287.4 

El2 

1 33.1 

alf 

64 .69 

LAUNCH 

DATE  MAR  2 1969 

flight 

TIME 

76.00 

ARRIVAL 

GATE 

MAY 

17  1969 

heliocentric 

: CONIC 

OISTANCE  216. 

971 

RL  140.27 

LAL  -.00 

La  161.24 

VL  28 . 508 

GAL  -11.29 

A/L  90.21 

HCA  98.68 

SMA  135.78 

ECC  .21553 

INC 

.2104 

VI 

30.050 

RP  108.67 

LAP  -.21 

LOP  259.92 

VP  38.277 

GAP  -4.75 

A/P  89.97 

TAL  233.96 

TAP  332 

-.63 

RCA  106.51 

APO 

165.04 

V2 

34.073 

RC  68.274 

GL  -.93 

GP  26.12 

ZAl  160.78 

ZAP  49.50 

ETS  338.08 

ZAE  149.27 

ETE  49.27 

/AC  117.46 

ETC 

148.56 

CLP 

-43.67 

PLANETOCENTRIC  CONIC 

C3  40.453 

VHL  6.360 

ola  -.68 

RAL  .77 

RAO  6568.6 

VEL  12.721 

PTH  2.31 

VHP  5. 

169 

OPA  35.49 

RAP 

23.18 

ECC 

1 .6657 

LNCH  A/MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

i 2 LAT 

INJ 

2 LONG 

90.00 

0 51  42 

2368.23 

-22.98 

51  .46 

233,92 

107.02 

1 31 

10 

1768.2 

■20.43 

43.7] 

90.00 

12  39  42 

5054.22 

23.78 

223.22 

234.39 

74.16 

14  3 

56 

4454.2 

21  .30 

215.37 

100.00 

2 12  44 

2106.86 

-2*. 23 

31  .80 

233.49 

108.06 

2 47 

50 

1506.9 

■21.54 

24  .04 

100.00 

14  1 21 

4790.82 

2 5.05 

203.44 

233.98 

73.13 

15  21 

12 

4190.8 

22.50 

195.57 

1 10.00 

3 20  15 

1895.50 

-21. 62 

14.42 

232.15 

110.99 

3 51 

50 

1295.5 

-24.51 

6.63 

110.00 

15  10  19 

4574.95 

26. 46 

185.79 

232.72 

70.21 

16  26 

34 

3974.9 

25.50 

177.87 

DIFFERENTIAL  CORRECTIONS 

MID-COJRSE  EXECUTION  ACCURACY 

ORB I T DETERMINATION  ACCURACY 

TOE  -.1639 

TRA  -.3910 

TC3  .2170  BAU  .2277 

SOT 

471  .2  SCR 

6 18.2  SC 3 

226 .0 

ST  181.8 

SR 

246.2 

SS 

391  .4 

RDE  -.2468 

RRA  .3879 

RC3  .3608 

FAU  .08454 

RRT 

.1251  RRF  - 

.7399  RTF  - 

.1508 

CRT  .4087 

CRS 

-.7135 

CST 

-.9488 

FOE  -.9191 

FRA-1 .0309 

FC3-1 .8092 

BSP  1600 

see 

777.3  R23  - 

.0594  R13  - 

.7398 

LSA  465.3 

MSA 

172.3 

SSA 

25.4 

BDE  .2963 

BRA  .5507 

BC3  .4210 

FSP  -647 

SCI 

624.6  SC2 

462.8  THA 

77.77 

ELI  269.6 

El2 

144  ,8 

ALF 

61 .12 

2016 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  2 1969 


FLIGHT  TIME  70.00 


ARRIVAL  CATE  HAT  19  1969 


HELIOCENTRIC  conic 
RL  140.27  LAL  - .00  La  161.24 

RP  100.70  LAP  -.40  LOP  263.09 

RC  70.456  CL  -1.00  GP  27.74 

planetocentric  CONIC 
C3  39.023  VHL  6.311 

LNCH  AZMTH  LNCH  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


0 50  46 

12  33  10 

2 19  23 

13  55  23 

3 25  56 

15  5 19 


OLA  -1.59 
L- I TIME 
2336.09 
5070.43 
2076.00 
4013.67 
1067.75 
4594.77 


VL  20.547 
VP  30.296 
ZAL  161.01 

RAL  .05 
INJ  LAT 
-22.32 
24.22 
-23.57 
25.49 
-26.93 
20.91 


DISTANCE  223.556 

GAL  -11. 19  AZL  90.40  HCA  101.05  SNA  136.00  ECC  .21306  INC  .4043  VI  30.050 

GAP  -4.10  AZP  09.92  TAL  234.45  TAP  336.30  RCA  107.09  APO  165.00  V2  34.062 

ZAP  53.90  ETS  340.27  7AE  149.25  £T£  55.41  7AC  115.51  ETC  140.06  ClP  -40.27 


RAD  6560.! 
INJ  LONG 
49.33 
224.06 
29.76 
205.00 
12.56 
107.16 


VEL  12.696  PTH  2.31 
INJ  RT  ASC  INJ  A7MTH 


233.43 

234.52 

232.90 
234.13 
231  .60 

232.91 


107.09 

74.07 

100.94 

73.04 

111.90 

70.91 


VHP  4.946 
INJ  TIME 

1 37  43 
13  57  56 

2 53  59 

15  15  36 

3 57  4 

16  21  54 


DPA  36.37  RAP  20.09  ECC  1.6554 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1736.1 
4470.4 

1476.1 
4213.7 

1267.0 

3994.0 


-19.67 
21  .91 
-20.77 

23.03 
-23.71 

26.03 


41  .66 
216.95 
22.00 
197.06 
4 .07 
179.16 


DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.1753 

TRA  - 

.4212 

TC3 

.1776 

BAU 

.2366 

SOT 

471.1 

SGR 

661.9 

SG3 

246.3 

ST 

196.4 

SR 

224.5 

SS 

425.0 

ROE  -.2145 

RRA 

.4050 

RC3 

.4074 

FAU 

.09090 

RRT 

.0160 

RRF 

-.7701 

RTF 

-.0179 

CRT 

.4177 

CRS 

-.6703 

CST 

-.9445 

FOE-1 .0429 

FRA-1 

.1059 

FC3-1 

.9762 

BSP 

1710 

SGB 

012.5 

R23 

-.0005 

R13 

-.7700 

LSA 

409.4 

MSA 

173.6 

SSA 

25.3 

BOE  .2770 

BRA 

.5049 

0C3 

.4444 

FSP 

-713 

SGI 

662.0 

SG2 

47J  .0 

THA 

00.6] 

ELI 

252.6 

El2 

150.5 

ALF 

53.91 

LAUNCH  OATE  MAR  2 1969 


FLIGHT  TIME  80.00 


ARRIVAL  DATE  MAT  21  1969 


HELIOCENTRIC  CONIC 


OlSTANCt  230.103 


RL  140.27 

LAL 

-.00 

La  161.24 

VL  20.575 

GAL  -11.10 

AZL  90.60  HCA  105.02 

SMA 

136.31 

ECC  .21006 

INC  .6021 

VI 

30.050 

RP  100.73 

LAP 

-.50 

LOP  266.26 

VP  30.309 

GAP  -3.40 

A7P  09.04 

TAL  234.00 

TAP  339.01 

RCA  107.57 

APO  165.05 

V2 

34.053 

RC  72.672  CL  -2.70 
PLANETOCENTRIC  CONIC 

GP  29.39 

ZAL  161.09 

ZAP  50.44 

ETS  34a. 54 

ZAE  149.02 

ETE 

62.02 

ZAC  113.39 

ETC  149.35 

CLP 

-53.00 

C3  39.239 

VHL 

6.264 

OLA  -2.49 

RAL  1 .04 

RAO  6560.5 

VEL  12.673 

PTH  2.30 

VHP 

4.750 

OPA  37,17 

RAP  10.34 

ECC 

1 .6450 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

6 13 

2304.31 

-21 .64 

47.25 

233.00 

100.72 

1 

44  30 

1704.3 

-10.00 

39.66 

90.00 

12 

27  19 

5102.75 

24.65 

226.51 

234.70 

75.60 

13 

52  22 

4502.0 

22.43 

210.55 

100.00 

2 

26  24 

2045.66 

-22.00 

27.76 

232.62 

109.78 

3 

0 30 

1445.7 

-19.90 

20.17 

100.00 

13 

49  49 

4036.64 

25.92 

206.57 

234.41 

74.56 

15 

10  26 

4236.6 

23.55 

198.57 

110.00 

3 

31  59 

1040.36 

-26.22 

10.75 

231.19 

112.76 

4 

2 40 

1240.4 

-22.91 

3.16 

110.00 

15 

0 44 

4614,70 

29.34 

100.55 

233.23 

71.62 

16 

17  30 

4014,7 

26.55 

100.47 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.1917 

TRA  -.4571 

TC3 

.1291 

BAU 

.2490 

SGT 

401.7  SGR 

709.9 

SG3 

266.1 

ST 

215.7 

SR 

201 .1 

SS 

461  .3 

ROE  -.1705 

RRA 

.4231 

RC3 

.4567 

FAU 

.09699 

RRT 

-.1196  RRF 

-.0114 

RTF 

.1370 

CRT 

.3255 

CRS 

-.6036 

CST 

-.9419 

FOE-1.1719 

FRA-1. 17 21 

FC3-2.1390 

BSP 

1074 

SGB 

057.9  R23 

.0391 

R13 

-.0115 

LSA 

510.7 

MSA 

173.3 

SSA 

25.1 

BOE  .2619 

BRA 

.6220 

0C3 

.4746 

FSP 

-703 

SGI 

714.1  SG2 

475.4 

THA 

96.37 

eli 

240.7 

EL2 

170.4 

alf 

30.93 

LAUNCH  OATE  MAR  2 1969 


flight  time  02.00 


ARRIVAL  CATE  MAT  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  236.612 


RL  140.27 

LAL 

-.00 

La  161.24 

VL  20.594 

CAL  -11.00 

AZL  90.81 

HCA  108.18 

SMA 

136.46 

ECC  .20090 

INC  .0060 

VI 

30.050 

RP  100.76 

LAP 

-.77 

LOP  269.42 

VP  30.314 

GAP  -2.80 

A7P  09.75 

TAL  235.00 

TAP 

343.18 

RCA  107.95 

APO  164.97 

V2 

34,044 

RC  74.919  CL  -3.64 

PLANETOCENTRIC  CONIC 

GP  31.05 

ZAL  161.04 

ZAP  63.07 

ETS  344.92 

ZAE  140.51 

ETE 

60.96 

ZAC  111.16 

ETC  150.01 

CLP 

-58.09 

C3  30.692 

VHL 

6.220 

ola  -3.40 

RAL  1.32 

RAO  6566.5 

VEL  12.652 

PTH  2.30 

VHP 

4.605 

DPA  37.89 

RAP  15.59 

ECC 

1 .6366 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

14  6 

2272.60 

-20.93 

45.19 

232.87 

109.52 

1 

51  59 

1672.6 

-10.08 

37.68 

90.00 

12 

21  4J 

5127.37 

25.05 

228.20 

235.17 

76.35 

13 

47  9 

4527.4 

22.93 

Z20.18 

100.00 

2 

33  51 

2015.32 

-22.17 

25.79 

232.30 

110.58 

3 

7 27 

1415.3 

-19.17 

18.28 

100.00 

13 

44  37 

4059.08 

26.33 

208.17 

234.81 

75.31 

15 

5 37 

4259.9 

24.05 

200.11 

110.00 

3 

30  28 

1013.08 

-25.49 

0.96 

230.91 

113.59 

4 

0 41 

1213.1 

-22.08 

1 .47 

110.00 

14 

56  30 

4634.09 

29.77 

109.96 

233.68 

72.37 

16 

13  45 

4034.9 

27,07 

101  .02 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2156  TRA  - . 5001 
ROE  -.1402  RRA  .4375 
FOE-1.2960  FRA-J .2196 
BOE  .2572  BRA  .6644 

LAUNCH  OATE  MAR  2 1969 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

.0695 

BAU  .2645 

SGT 

509.7  SGR 

759.5 

SG3 

203.9 

ST 

242.1 

SR 

170.J 

SS 

495.0 

RC3 

.5066 

FAU  .10226 

RRT 

-.2740  RRF 

-.8391 

RTF 

.3047 

CRT 

.2073 

CRS 

'.5045 

CST 

- . 9420 

FC3* 

-2.2801 

BSP  2067 

SGB 

914.7  R23 

.0760  R13 

-.8392 

LSA 

552.6 

MSA 

171  .5 

SSA 

24.9 

BC3 

.5114 

FSP  -043 

SGI 

700.4  SG2 

477.1 

THA 

106.90 

ELI 

247.6 

EL2 

170.3 

alf 

16.80 

FLIGHT  time 

84.00 

ARRIVAL 

DATE 

MAY 

25  196< 

HELIOCENTRIC  CONIC 


OISTANCE  243.004 


RL  140.27 

LAL 

-.00 

La  161  .24 

VL  28.604 

GAL  -10.90 

AZL  91 .02 

HCA  111.35 

SMA  136 

1.54 

ECC  .20712 

INC 

1 .0173 

VI  30.050 

RP  100.70 

LAP 

-.95 

LOP  272.59 

VP  30.314 

GAP  -2.32 

AZP  09.63 

TAL  235.06 

TAP  346 

..41 

RCA  108.26 

APO 

164.02 

V2  34.035 

RC  77,1 94 

GL 

-4.63 

GP  32.71 

ZAL  160.85 

ZAP  67.75 

ETS  347.44 

ZAE  147.69 

ETE  76.03 

ZAC  100.84 

ETC 

150.83 

CLP  -63.26 

planetocentric  CONIC 

C3  30 . 1 76 

VHL 

6.179 

OLA  -4.31 

RAL  1.70 

RAO  6560.5 

VEL  12.631 

PTH  2.29 

VHP  4, 

406 

OPA  38.51 

RAP 

12.68 

ECC  1 .6203 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

90.00 

1 

22  28 

2240.65 

-20.19 

43.14 

232.70 

110.28 

1 59 

49 

1640.6 

■17.25 

35.70 

90.00 

12 

16  20 

5152.54 

25.45 

229.94 

235.67 

77.14 

13  42 

13 

4552.5 

23.42 

221  .86 

100.00 

2 

41  47 

1904,77 

-21.43 

23.82 

232.20 

111.36 

3 14 

52 

1384.8 

18.33 

16.39 

100.00 

13 

39  42 

4003.65 

26.73 

209.03 

235.33 

76.09 

15  1 

6 

4283.6 

24.55 

201 .70 

110.00 

3 

45  24 

1705.64 

-24.73 

7.19 

230.77 

114.39 

4 15 

9 

1105.6 

-21.23 

359.00 

110.00 

14 

52  35 

4655.54 

30.19 

191.43 

234.25 

73.14 

16  10 

11 

4055.5 

27.58 

183.20 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.2462 

TRA 

-.5479 

TC3  .0005 

BAU  .2844 

SGT 

550.3  SGR  010.8  SG3  299.7 

ST  274.0 

SR 

156.6 

SS  529.0 

ROE  -.0900 

RRA 

.4494 

RC3  .5573 

FAU  .10673 

RRT  - 

.4233  RRF 

.0624  RTF  , 

.4604 

CRT  .0406 

CRS 

-.3505 

CST  -.9430 

FDE-1 .4196 

FRA-1 .2512  FC3-2.4203 

BSP  2320 

SGB 

904.4  R23 

.1036  R13 

.8626 

LSA  592.4 

MSA 

160.4 

SSA  24 . 6 

BOE  .2653 

BRA 

.7066 

BC3  .5573 

ESP  -903 

SGI 

061 .7  SG2  475.9  THA  113.90 

ELI  274.9 

EL2 

156.5 

Alf  1.96 

2017 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MA R 2 1969  FLIGHT  TIME  36.00  ARRIVAL  CA  TE  MAT  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  2*9,519 

RL  1*8.27  LAL  -.00  La  161 .2*  VL  23.606  CAL  -10.30  AZL  91.2a  MCA  114.51  SNA  136.56  ECC  .20549  INC  1.2378  vi  30.050 

RP  108,81  LAP  -1.13  LOP  275.76  VP  33.309  GAP  -1.78  AZP  89.49  TAL  235.00  TAP  349.51  RCA  108.50  APO  164.62  V2  34.827 

RC  79.493  GL  -5.67  GP  34.33  ZAL  160.53  ZAP  72.4 2 ETS  350.11  ZAE  J46.55  ETE  83.01  ZAC  106.49  ETC  151.78  CLP  -68.54 

PLANETOCENTRIC  CONIC 

C3  37.687  VHL  6.139  OLA  -5.24  RAL  2.17  RAD  6568.5  VEL  12.612  PTH  2.29  VHP  4.401  DPA  39.04  RAP  9.68  ECC  1.6202 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 31 

24 

2208.12 

-19.41 

41.07 

232*82 

111*03 

2 8 13 

1608.1 

-16.38 

33.71 

90.00 

12  11 

1J 

5178.54 

25.83 

231.75 

236.29 

77.97 

13  37  30 

4578.5 

23.91 

223.61 

100.00 

2 50 

17 

1953.70 

-20.64 

21.85 

232.30 

112*11 

3 22  50 

1353.7 

-17.46 

14.50 

100.00 

13  35 

0 

4908.20 

27.12 

211.55 

235.97 

76.92 

14  56  48 

4308.2 

25.05 

203.36 

110.00 

3 52 

51 

1757.78 

-23.93 

5.42 

230.75 

115.17 

4 22  9 

1157.8 

-20.34 

358.12 

110.00 

14  48 

55 

4676.88 

30.60 

192.9 5 

234.94 

73.96 

16  6 52 

4076.9 

28.10 

184.65 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CRB  IT  DETERMINATION  ACCURACY 

TOE  -.2856  TRA  -.6011  TC3  -.0790  BAU  .3078  SOT  630.7  SGR  859.5  SG3  31 1.8  ST  315.6  SR  140.4  SS  560.2 

ROE  -.0562  RRA  .4563  RC3  .6057  FAU  .10933  RRT  -.5517  RRF  -.3811  RTF  .5907  CRT  -.1  753  CRS  -.1327  CST  -.9472 

FOE-1.5291  FRA-1.2568  FC3-2.5230  BSP  2604  SOB  1066. 1 R23  .1232  R13  -.8814  LSA  636.8  MSA  164.2  SSA  24.3 

BOE  .2911  BRA  .7547  BC3  .6109  FSP  -945  SGI  955.3  SG2  473.3  THA  120.16  ELI  316.8  El2  137.7  alF  174.50 

LAUNCH  DATE  MAR  2 1969  FLIGHT  TIME  88.00  ARRIVAL  OATE  MAT  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  255.917 

RL  148.27  LAL  -.00  La  161.24  VL  28.601  GAL  -10.70  A7L  9J  .47  HC A 117.67  $MA  136.52  ECC  . 20398  INC  1.4695  VI  30  . 0 50 

RP  108.83  LAP  -1.30  LOP  273.92  VP  38.293  GAP  -1.27  ATP  89.32  TAl  234.81  TAP  352.48  RCA  108.67  APO  164.37  V2  34.820 

RC  81.813  GL  -6.78  GP  35.90  ZAL  160.06  ZAP  77.02  ETS  352*93  ZAC  145.05  ETE  89.73  ZAC  104. 15  ETC  152.84  ClP  -73.90 

PLANE TOCENTRJC  CONIC 

C3  37.224  VHL  6.101  DLA  -6.21  RAL  2.74  RAO  6568.5  VEL  12.593  PTH  2.28  VHP  4,348  DPA  39.49  RAP  6.66  ECC  1.6126 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 41  1 

2174,66 

-18.58 

38.97 

232*99 

111*76 

2 17  16 

1574.7 

-15.46 

31  .68 

4 

90.00 

12  6 9 

5205.76 

26.20 

233.66 

237,05 

78.85 

13  32  54 

4605.8 

24.40 

225.45 

- 

100.00 

2 59  25 

1921  .76 

-19.81 

19.84 

232*45 

112.85 

3 31  26 

1321 . 8 

-16.54 

12.57 

1 00.00 

13  30  26 

4933.89 

27.50 

213.36 

236.75 

77.80 

14  52  40 

4333.9 

25.54 

205.11 

11 0.00 

4 0 55 

1729.2? 

-23.10 

3.63 

230.85 

115.93 

4 29  44 

1129.2 

-19.42 

356.4 2 

- 

110.00 

14  45  26 

46 99.20 

31  .01 

194.56 

235.77 

74,83 

16  3 45 

4 099.2 

28.61 

186.18 

- 

DIFFERENTIAL  CORRECTIONS  MID -COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.3329  TRA  -.6570  TC3  -.1664  BAU  .3350  SGT  724.0  SGR  906.4  SG3  320.7  ST  363.9  SR  132.7  SS  591.0 

ROE  -.0114  RRA  .4589  RC3  .6523  FAU  .11174  RRT  -.6512  RRF  -.8967  RTF  .6888  CRT  -.4353  CRS  .1520  CST  -.9512 

FOE-1.6293  FRA-1.2428  FC3-2.5988  BSP  2944  SG0  1160.1  R23  .1373  R13  -.8968  LSA  688.0  MSA  159.3  SSA  24.0 

BOE  .3331  BRA  .8014  BC3  .6732  FSP  -984  SGI  1060.8  SG2  469.5  THA  125.41  ELI  369.0  EL2  117.8  AlF  169.95 


LAUNCH  DATE  MAR  2 1969  FLIGHT  TIME  90.00  ARRIVAL  DATE  MAV  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  262.281 

RL  148 .27  LAL  -.00  KX  161.24  VL  28.590  GAL  -10.59  AZL  91.71  HCA  120.8  3 5MA  136.43  ECC  .20258  INC  1.7]49  VI  30  . 0 50 

RP  108.85  LAP  -1.47  LOP  282.08  VP  38.284  GAP  -.78  AZP  89.12  TAL  234.51  TAP  355.34  RCA  108.79  APO  164.07  V2  34.81  3 

RC  84.153  GL  -7.97  GP  37.41  ZAL  159.45  ZAP  81.50  ETS  355.89  ZAE  143.28  ETE  96.02  ZAC  101 .87  ETC  153.97  ClP  -79.27 

planctocentric  ccnic 

C3  36.790  VHL  6.065  OLA  -7.21  RAL  3.42  RAD  6568.4  VEL  12.576  PTH  2.28  VHP  4.327  OPA  39.88  RAP  3.68  ECC  1.6055 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 51  25 

2139.87 

-17.69 

36.81 

233.28 

112.48 

2 27  5 

1539.9 

-M.49 

29.59 

90.00 

12  1 7 

5234.62 

26.56 

235.69 

237.94 

79.81 

13  28  21 

4634.6 

24.89 

227.42 

- 

100.00 

3 9 18 

1888.60 

-18.92 

17.78 

232.73 

113.58 

3 40_47 

1288.6 

-15.57 

10.59 

100.00 

13  25  54 

4961  .12 

27.88 

215.30 

237.66 

78.75 

14  48  36 

4361.1 

26.04 

206.98 

110.00 

4 9 39 

1699.63 

-22.20 

1.79 

231.09 

116.68 

4 37  59 

1099.6 

-18.44 

354.68 

= 

110.00 

14  42  3 

4722.85 

31  .41 

196.29 

236.74 

75.77 

16  0 45 

4122.9 

29.14 

187.82 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTICN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.3895  TRA  -.7151  TC3  -.2617  BAU  .3647  SGT  836.6  SGR  947.0  SG3  324.9  ST  421  .0  SR  136.1  SS  618.5 

ROE  .0334  RRA  .4549  RC3  .6938  FAU  .11201  RRT  -.7242  RRF  -.9090  RTF  .7593  CRT  -.6704  CRS  .4355  CST  -.9556 

FOE-1.7102  FRA-1. 2017  FC3-2. 6358  BSP  3303  SG6  1263.6  R23  *1488  R1 3 -.9087  LSA  744,4  MSA  153.9  SSA  23.5 

BOE  .3910  BRA  .8476  6C3  .7415  FSP  -1002  SGl  1175.0  SG2  465.0  THA  130*13  ELI  431.3  EL2  98.6  AlF  167.09 

LAUNCH  OATE  MAR  2 1969  FLIGHT  TI*C  92*00  ARRIVAL  DATE  JUN  2 1969 

HELIOCENTRIC  CONIC  OISTANCE  268.609 

RL  148.27  LAL  -.00  La  161.24  VL  28.573  GAL  -10.47  AZL  91.98  HCA  123.99  SMA  136.29  ECC  .20126  INC  1.9770  VI  30  . 0 50 

RP  108.87  LAP  -1.64  LOP  285.25  VP  38  . 265  GAP  -.32  AZP  88.89  TAL  234.10  TAP  358.09  RCA  108.86  APO  163.72  V2  34.807 

RC  86*508  GL  -9.25  GP  38,88  ZAL  158.68  ZAP  85.80  ETS  358.97  ZAE  14 1.28  ETE  JOl .79  ZAC  99.68  ETC  155.12  CLP  -84.60 

plane tocentric  conic 

C3  36.389  VHL  6.032  OLA  -8.27  RAL  4.19  RAO  6568.4  VEL  12*560  PTH  2.28  VHP  4.337  DPA  40.23  RAP  .78  ECC  1.5989 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  TNJ  LAT  INJ  LONG  INJ  RT  A SC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

50.00  2 2 44  2103.29  -16.72  34.56  233.72  113.19  2 37  48  1 503.3  -13.4  4 27.42 

90.00  115558  5265*66  26.92  237.89  238.99  80.86  132344  4665.7  25.38  229.56 

100.00  3 20  5 1853.78  -17.96  15.64  233.15  114.31  3 50  59  1253.8  -14.53  8.53 

100.00  13  21  19  4990.40  28.25  217.39  238,73  79.80  14  44  29  4390.4  26.55  209.00 

110.00  4 19  12  1668.67  -21.24  359.90  231,46  117.43  4 47  1 1068.7  -17.40  352.88 

110.00  143841  4748.28  31.82  198.16  237.88  76.81  155750  4148.3  29.68  189-60 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.4552  TRA  -.7730  TC3  -.3622  BAU  -3968  SGT  963.5  SGR  982.7  SG3  325.5  ST  486.5  SR  151.2  SS  645.4 

RDE  .0796  RRA  .4453  RC3  .7308  FAU  .11096  RRT  -.7764  RRF  -.9194  RTF  .8085  CRT  -.8373  CRS  .6618  CST  -.959 9 

FOE-1  .7775  FRA-1. 1418  FC3-2. 6398  BSP  3704  SGB  1376.3  R23  .1585  Rl 3 -.9180  LSA  808.4  MSA  148.3  SSA  23.0 

BOE  *4621  BRA  .8921  8C3  .8156  FSP  -1013  SGl  1297.1  SG2  460*1  THA  134.27  ELI  503.1  EL2  79.9  AlF  165.03 


2018 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  1 


2064.40 

5299.55 

1^16.63 

5022.35 

1635.95 

4776.00 


LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
*L  140.27  LAL  -.00  LOL  161.24 

*P  106.09  LAP  -1,00  LOP  200.41 

RC  60.077  CL  -10.63  CP  40.29 

planetocentric  coni c 

C3  36.030  VHL  6.003  OLA  -9.39 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 15  11  2064.40 

90.00  11  50  36  5299.55 

100.00  3 31  55  1016.03 

100.00  13  16  33  5022.35 

110.00  4 29  41  1635.95 

110.00  14  35  16  4776.00 

differential  corrections 

TOE  -.5306  TRA  -.0291  TC3  -.4664 

ROE  .1251  RRA  .4203  RC3  .7606 

FOE-1.0233  FRA-1.0507  FC3-2.6033 
BOE  .5452  BRA  .9332  BC3  .0922 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  140.27  LAL  -.00  LOL  J6J .24 

RP  100.90  LAP  -1.96  LOP  291 .57 

RC  91.256  Cl  -12.14  CP  41.69 

PLANETOCENTRIC  CONIC 
C3  35.720  VHL  5.977  OLA  -10.60 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  2 20  59  2022.56 

90.00  11  44  49  5337.12 

100.00  3 45  2 1777.10 

100.00  13  11  27  5057.73 

110.00  4 41  17  1601.01 

110.00  14  31  41  4006.66 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6164  TRA  -.0015  TC3  -.5710  I 
ROE  .1725  RRA  .4061  RC3  .7052  I 
FOE-1.0577  FRA  -.9644  FC3-2.5360  I 
BOE  .6401  BRA  .9706  6C3  .9713  \ 


FLIGHT  TIME  94.00 


ARRIVAL  DATE  JUN  4 1969 


VL  20.550 
VP  30  , 244 
ZAl  157.76 

RAL  5 ,00 
INJ  LAT 
-15.66 
27.26 
-16.91 
20.61 
-20.20 
32.24 

BAU  .4290 
FAU  .10034 
BSP  4105 
PSP  -1003 


OISTANCE  274.904 

CAL  -10.35  AZL  92.26  HCA  127.15  SMA  136.11  ECC  .20002  INC  2.2593  VI  30.050 

M aa,lJ  il . 88,64  TAL  233,59  T4P  -73  RCA  1 0».B9  APO  163.34  V2  U .802 

TAP  89.87  ETS  2.17  7 At  139.09  ETE  107.00  7AC  97.63  ETC  156.27  CLP  -89.83 


RAO  6560,4  VEL  12.546  PTH  2.27  VHP  4.375 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


32.19 

240.32 

13.40 

219.70 

357.93 

200.21 


234.31 

240.20 

233.72 

239.97 

231.98 
239.19 


113.09 
02.03 

115.02 

00.96 

110.10 

77.96 


MID-COURSE  EXECUTION  ACCURACY 
SGT  J101.5  SCR  1009.9  SC3  321. 5 
RRT  -.0120  RRF  -.9277  RTF  .0424 
SCO  1494.4  R23  .1602  R13  -.9249 

SCI  1423.4  SC2  455.3  THA  138.05 

FLIGHT  TIME  96.00 


2 49  35 

13  10  55 

4 2 12 

14  40  15 
4 56  57 

15  54  52 


OPA  40.59  RAP  358.03  ECC  1.5930 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1464.4  -12.30  25.13 

4699.5  25.80  231.92 

1216.0  -13.40  6.37 

4422.3  27.07  211.24 

1035  *9  -16.20  351  .01 

4176.0  30.24  191.56 

ORBIT  DETERMINATION  ACCURACV 

ST  561  .0  SR  174 .6  SS  669.0 

CRT  -.9279  CRS  .0040  CST  -.9639 

LSA  070.6  MSA  142.0  SSA  22.3 

ELI  504.2  EL2  62.5  ALF  163.70 

ARRIVAL  DATE  JUN  6 1969 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


2022.56 
5337.12 
1777.18 
5057.73 
1601 .01 
4006.66 


VL  20.523 
VP  30.219 
ZAL  156.60 

RAL  6.08 
INJ  LAT 
-14.49 
27.59 
-15.75 
20.96 
-19.07 
32.65 

BAU  .4640 
FAU  .10469 
BSP  4547 
FSP  -990 


OISTANCE  201.167 

CAL  -10.22  AZL  92.57  HCA  130.30  SMA  135.90  ECC  .19004  INC  2.5660  vi  30.050 

05,34  232.90  TAP  3.29  RCA  100.67  APO  162.92  V2  34.797 

ZAP  93.66  ETS  5.47  ZAE  136.77  ETE  111.64  ZAC  95.72  ETC  157.37  CLP  -94. 9i 


RAO  6560.4  VEL  12.534  PTH  2.27  VHP  4.443 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


29.60 
243.02 
11  .02 
222.27 
355.06 
202. 5 J 


235 .00 
241.61 
234.47 
241.41 
232.67 
240.72 


1977.01 
5379.44 
1734.14 
5097.54 
1563.34 
4041  .10 


LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  140.27  LAL  -.00  LOL  161.24 

RP  100.92  LAP  -2.1J  LOP  294.73 

RC  93.644  CL  -13.79  CP  43.09 

PLANETOCENTRIC  CONIC 
C3  35.499  VHL  5.958  OLA  -11.92 
LNCH  A7MTH  LNCH  TIME  L-I  TI* 
90.00  2 44  25  1977.01 

90.00  11  38  25  5379.44 

100.00  3 59  42  1734.14 

100.00  13  5 50  5097.54 

110.00  4 54  14  1563.34 

110.00  142747  4041.10 

DIFFERENTIAL  CORRECTIONS 

TOE  -.7135  TRA  -.9287  TC3  -.6764 

ROE  .2206  RRA  .3777  RC3  .0023 

FDE-1.0760  FRA  -.0500  FC3-2.4360 
BOE  .7460  BRA  1.0025  BC3  1.0494 

LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  140.27  LAL  -.00  LOL  161,24 

RP  100.93  LAP  -2.25  LOP  297.09 

RC  96.030  CL  -15.63  CP  44.54 

PLANETOCENTRIC  CONIC 
C3  35.372  VHL  5.947  OLA  -13.37 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  3 1 56  1926.74 

90.00  11  31  0 5427.09 

100.00  4 16  17  1606.04 

100.00  12  59  28  5143.02 

110.00  5 0 49  1522.30 

110.00  14  23  25  4000.33 

differential  corrections 

TOE  -.0231  TRA  -.9683  TC3  -.7771  I 

ROE  .2604  RRA  .3416  RC 3 .8104  I 

FOE-1.8700  FRA  -.7305  FC3-2.3022  I 
BOE  .0650  BRA  1 .0267  8C3  1.1220  I 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1247.2  SCR  1032.1  SG3  314.5 
RRT  -.0309  RRF  -.9351  RTF  .0664 
SC6  1618.0  R23  .1774  R13  -.9304 

SCI  1554.9  SG2  450.6  THA  141.39 

FLIGHT  TIME  98.00 


3 2 41 

13  13  46 

4 14  39 

14  35  44 

5 7 50 

15  51  47 


OPA  4 0.99  RAP  355.42  ECC  1.5800 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1422.6  -11.06  22.69 

4737. J 26,30  234.56 

1177.2  -12.16  4.07 

4457.7  27.59  213.74 

1001.0  -15.06  349.03 

4206.7  30.82  193.76 

ORBIT  DETERMINATION  ACCURACV 

ST  645.0  SR  205.5  SS  693.1 

CRT  -.9723  CRS  .8907  CST  -.9677 

LSA  950.8  MSA  137.7  SSA  2j  .4 

ELI  675.4  EL2  45.0  AlF  162.70 

ARRIVAL  date  JUN  e 1969 


VL  20.491 
VP  30 . 1 92 
ZAL  155.41 

RAL  7.22 
INJ  LAT 
-13.19 
27 .08 
-14.46 
29.29 
-17.81 
33.06 

BAU  .4900 
FAU  .09992 
BSP  4999 
FSP  -965 


DISTANCE  207.399 

GAL  -10.09  AZL  92.90  HCA  133.45  SMA  135.65  ECC  .1977J  INC  2.9028  VI  30.050 

GAP  .95  A7P  08.00  TAl  232.29  TAP  5.75  RCA  100.83  APO  162.46  V2  34.793 

7AP  97.15  ETS  8.06  ZAE  134.34  ETE  115.73  ZAC  93.97  ETC  158.40  ClP  -99. SJ 


RAO  6560, 
INJ  LONG 
26,97 
246.08 
0.40 

225.10 
353.66 

205.11 
HIO-i 
SGT  . 
RRT  • 

see  ; 

SCI  ; 


4 VEL  12.525  PTH  2.27  VHP  4.541 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
236.06  115.29  3 17  22 

243.25  84.05  13  0 5 

235.42  116.45  4 20  36 

243.09  83.77  14  30  47 

233.56  119.67  5 20  10 

242.49  00.75  15  40  28 


OPA  41.47  RAP  352.97  ECC  1.5042 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


COURSE  EXECUTION  ACCURACV 
1397.7  SCR  1047.3  SC3  304.2 
-.0573  RRF  -.9414  RTF  .0035 

1746.5  RZ 3 .107]  R13  -.9345 

1680.6  SG2  446.3  THA  144.42 


1377 

.0 

-9 

.67 

20 

.05 

4779 

.4 

26 

.80 

237 

.56 

1134 

.1 

-10. 

.79 

1 

.61 

4497, 

.5 

28. 

.12 

216 

.58 

963, 

,3 

-13. 

.73 

346, 

.93 

4241  , 

.1 

31  . 

.43 

196. 

.27 

FLIGHT  TIME  100.00 


ORBIT  DETERMINATION  ACCURACV 
ST  739.2  SR  241.3  SS  715.0 

CRT  -.9909  CRS  .9393  CST  -.9712 

LSA  1040.2  MSA  133.3  SSA  20.3 

ELI  776.9  EL2  30.9  ALF  162.05 

ARRIVAL  DATE  JUN  10  1969 


1926.74 

5427.09 

1606.04 

5143.02 

1522.30 

4000.33 


VL  20.456 
VP  30.162 
ZAl  153.93 

RAL  0.50 
INJ  LAT 
-11 .71 
20.13 
-13.01 
29.50 
-16.4J 
33.45 

BAU  .5310 
FAU  .09406 
BSP  5427 
FSP  -922 


OISTANCE  293.601 

CAL  -9.95  A7L  93.20  HCA  136.61  SMA  135.37  ECC  .19664  INC  3.2765  VI  30.050 

.JL*?3  ***  B7  .BZ  TAL  231.52  TAP  6.13  RCA  100.75  APO  161.90  V2  34.709 

ZAP  100.29  ETS  12.35  ZAE  131.84  ETE  119.31  ZAC  92.30  ETC  159.35  ClP-104.5] 


RAO  6560.4  VEL  12.520  PTH  2.27  VHP  4.669 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


24.02 

249.60 

5.72 

220.53 

351.30 

200.11 


237.29 

245.14 

236.62 

245.03 

234.69 

244.55 


OPA  42.07  RAP  350.66  ECC  1.5021 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MIO-COURSE  EXECUTION  4CCURACV 
SGT  J550.0  SCR  1053.0  SC3  290.5 
RRT  -.0696  RRF  -.9460  RTF  .0954 
306  1074.3  R23  .1979  R13  -.9373 

SCI  1021.3  SC2  442.0  THA  147.23 


2 

1326.7 

-0.12 

I7.]0 

36 

4827.9 

27.36 

241 .02 

24 

1086.0 

-9.27 

358.93 

11 

4543,0 

28.65 

219.86 

11 

922.3 

-12.25 

344 .66 

45 

4280.3 

32.05 

199.16 

ORBIT  DETERMINATION  ACCURACY 

ST  044.0 

SR 

279.3 

SS 

735,9 

CRT  -.9972  CRS 

.9666 

CST 

-.9742 

LSA  1146.6 

MSA 

130,0 

SSA 

10.9 

ELI  000.0 

El2 

20.0 

ALF 

161.73 

2019 


33-99 


|rARTH— VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


iTE  MAR  2 J 969 
CENTRIC  CONIC 

140. 21  LAL  '.00  LOL  161 .2* 
108.94  LAP  '2.39  LOP  301.05 
, 90.436  GL  -17 .67  OP  46.08 

ANETOCENTRIC  CONIC 
O 35.305  VHL  5.949  OLA  -14.98 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  3 22  2 1870.46 

90.00  II  22  34  5404.36 

100.00  4 35  16  1634.10 

100.00  12  52  1 5195.07 

110.00  5 25  25  1477.11 

110.00  14  10  22  4925.70 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9483  TRA  -.9993  TC3  -.0720 
ROE  .3196  RRA  .3005  RC3  .8116 
FOE-1.0723  FRA  -.6182  FC3-2.1447 
BOE  1.0007  BRA  1.0435  0C3  1.1912 


FLIGHT  TIME  102.00 
DISTANCE  299.774 

VL  20.417  GAL  '9.00  AZL  93.70  HCA  139.76  SMA  135.06 

VP  30.131  GAP  1.70  AZP  87.18  TAl  230.68  TAP  10.43 

7Al  152.23  ZAP  103.05  ETS  15.94  ZAE  129.27  ETE  122.43 

RAD  6560.4  VEL  12-520  PTH  2.27  VHP  4.830 

INJ  LONG  INJ  RT  ASC  1NJ  AZMTH  INJ  TIME 


RAL  9.94 
INJ  LAT 
-10.01 
28.29 
-11.35 
29.80 
-14.84 
33.79 

BAU  .5635 
FAU  .08766 
BSP  5807 
FSP  '879 


ARRIVAL  DATE  JUN  12  1969 


ECC  .19562  INC  3.6963  VI  30.050 
RCA  108.64  APO  161.40  V2  34.787 
ZAC  90.93  ETC  160.22  CLP-109.00 

DPA  42 .82  R*P  340.45  ECC  1.5823 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 


20.76 
253.72 
2.60 
232. *5 
340.75 
211.61 


238.03 

247.36 

230.13 

247.30 

236.10 

246.97 


116.63 

08.66 

117.04 

87.56 

121.15 

04.53 


3 53  13 
12  53  58 
5 2 30 

14  18  37 
5 50  2 

15  40  28 


1270.5 

4004.4 

1034.2 

4595.9 

077.1 

4325.7 


-6.35 

27.00 

-7.54 

29.14 

-10.60 

32.67 


13.99 

245.09 

355.97 

223.70 

342.20 

202.55 


LAUNCH  DATE  MAR  2 1969 
HELIOCENTRIC  CONIC 

RL  148.27  LAL  -.00  LOt  161.24  VL  20.375 

RP  100.94  LAP  -2.52  LOP  304.22  VP  30.098 

RC  100.837  GL  -19.96  GP  47.75  ZAL  150.26 

PLA^TOCENTRIC  CONIC 

C3  35.593  VHL  5.966  DLA  -16.70  RAL  11.59 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 45  33  1806.32  '0.03 

90.00  11  12  10  5551,46  28.30 

100.00  4 57  22  1574.62  '9.44 

100.00  12  43  3 5250.38  29.69 

110.00  5 44  33  1426.79  -13.05 

HO. 00  14  12  21  4970.90  34.06 

DIFFERENTIAL  C0RRECTICW5 
TOE-1.0916  TRA-1.0100  TC3  -.9564  BAU  .5939 

ROC  .3721  RRA  -2516  RC3  .8020  FAU  .08051 

FOE-1.0537  FRA  -.4922  FC3-1.9503  BSP  6317 

BOE  1.1533  BRA  1.0494  0C3  1.2402  FSP  -822 


MIO-COURSE  EXECUTION  ACCURACY 
$GT  1703.9  SGR  1056.0  SG3  275.2 
RRT  -.0702  RRF  -.9518  RTF  .9045 
SG6  2005.0  R23  .2086  R13  -.9397 

SGI  1956.1  SG2  440.3  THA  149.73 

FLIGHT  TIME  104.00 

OISTANCE  305.919 

GAL  -9.64  A7L  94.17  HCA  142.90  SMA  134.73 

GAP  2.05  AZP  06.67  TAL  229.76  TAP  12.66 

ZAP  105.42  ETS  19.65  ZAE  126.64  ETE  125.15 


ORBIT  DETERMINATION  ACCURACY 


322.0 

SS 

757.2 

.9824 

CST 

-.9772 

128.0 

SSA 

17.3 

20.1 

ALF 

161 .52 

DATE 

JUN 

14  1969 

4.1745 

VI 

30.050 

160.96 

V2 

34.705 

RAO  6560.4 
INJ  LONG 
17.09 
258.63 
359.30 
237.09 
345.95 
215.74 


VEL  12.528  PTH  2.27  VHP  5.029 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


240.70 

249.94 
240.03 

249.95 
237.89 
249.82 


117.25 

91.12 

110.49 

90.00 

121.08 

86.96 


4 15  40 
12  44  41 

5 23  36 
J4  10  4J 

6 8 20 
15  35  20 


LAUNCH  DATE  MAR  2 1969 
HELIOCENTRIC  CONIC 

Rl  148.27  LAL  -.00  LOL  161,24  VL  28.330 

RP  108.95  LAP  -2,64  LOP  307.38  VP  30.063 

RC  103,240  Gl  -22.55  GP  49.60  ZAL  147.99 

PLANETOCENTRIC  ccnic 

C3  36.079  VHL  6.007  OLA  -10.00  RAL  13.46 

LNCH  A7MTH  LNCH  TIME  L-f  TIME  INJ  LAT 
90.00  4 13  40  1731 .51  '5.67 

90.00  10  59  1 5633.12  29-0* 

100.00  5 23  34  1505.97  -7.19 

100.00  12  31  48  5333.89  29.76 

110.00  6 6 57  1370.04  -10.99 

110.00  14  4 55  5042.50  34.10 

DIFFERENTIAL  CORRECTIONS 

TOE-1.2593  TRA-1.0254  TC3-1 .0280  BAU  ,6233 
ROE  -4293  RRA  .1967  RC3  .7030  FAU  .07311 

FOE-1.0306  FRA  -.3704  FC3-1 .7543  BSP  6774 

BOE  1.3305  BRA  1.0441  BC3  1 .2922  FSP  -766 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 

RL  140.27  LAl  -.00  LOL  161.24  VL  28.283 

RP  108.95  LAP  -2.75  LOP  310.54  VP  30.028 

RC  105.643  GL  -25.49  GP  51,70  ZAL  145.35 

PLANETOCENTRIC  CCNIC 

C3  36.970  VHL  6.080  OLA  -21 . 10  RAL  15.63 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  44826  1641.16  '2.79 

90.00  JO  41  31  5735.80  27.32 

100.00  3 55  31  1424.64  -4.47 

100.00  12  17  6 5427.55  29,23 

110.00  6 33  40  1305.06  '9.58 

110.00  13  55  27  5119.09  34.03 

DIFFERENTIAL  CORRECTIONS 

TOE-1.45 80  TRA-i .0146  TC3-1 .0793  BAU  .6494 

ROE  .4090  RRA  .1321  RC3  .7493  FAU  .06523 

FOE-1.7901  FRA  -.2406  FCT-l .52?5  BSP  7194 

BOE  1.5370  BRA  1.0231  6C3  1.5139  FSP  '699 


mio-course  execution  accuracy 
sot  1056.3  SGR  1052.2  $C3  257.4 
RRT  -.0830  RRF  '.9562  RTF  .9110 
SGB  2133.7  R23  .2203  R13  -.9412 

SGI  2088.1  SG2  439.0  THA  152.07 

plight  time  106.00 

DISTANCE  312.037 

GAL  -9.48  AZL  94.73  HCA  U6.05  SMA  134.39 

GAP  2.39  AZP  06.00  TAL  220.70  TAP  14.82 

ZAP  107.35  ETS  23.51  ZAE  123.92  ETE  127.52 


ZAC  89.61  ETC  161.01  CLP-113.29 

OPA  43.76  RAP  346.28  ECC  1.5058 

PO  CST  TIM  IN J 2 LAT  INJ  2 LONG 

1206.3  '4.31  10.38 

4951.5  20*15  249-97 

974.6  -5.56  352.66 

4658.4  29.57  228.30 

026.8  -0.74  339.50 

4379.0  33.27  206.59 

ORBIT  DETERMINATION  ACCURACY 
ST  1092.8  SR  366.5  SS  776.8 

CRT  -.9960  CRS  .9914  CST  -.9790 

L5A  1384.0  MSA  127.4  SSA  15.5 

ELI  1152.2  EL2  30.9  ALF  161 .52 

ARRIVAL  OATE  JUN  16  1969 


RAO  6560.4 
INJ  LONG 
12.05 
264.59 
355.45 

242.70 
342.84 

220.71 


VEL  12,540  PTH  2,27  VHP 
INJ  RT  ASC  INJ  AZMTH  INJ 


243.28 

252.94 

242.46 

253.06 

240.16 

253.19 


117.79 

94.10 

119.09 

92.95 

122.57 

09.90 


5.273 
TIME 

4 42  32 
12  32  54 

5 40  40 

14  0 42 

6 29  47 

15  28  57 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2008.9  SGR  1044.9  5G3  238.7 

RRT  -.0853  RRF  -.9602  RTF  .9165 
SGB  2264.4  R23  *2313  R13  -.9428 

SGI  2221.4  SC2  439.4  THA  154.19 

FLIGHT  TIME  109.00 


ECC  .19370  INC  4,7276  VI  30.050 
RCA  108.36  APO  160.42  V2  34.704 
ZAC  88.37  ETC  161.74  CLP-1J7.39 

OPA  44.91  RAP  344.07  ECC  1.5938 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1131.5  '1.91  6-J9 

5033.1  28.32  255.94 

906.0  -3.25  340.07 

4733.9  29.85  233.90 

770.0  -6.61  336.40 

4442.6  33.79  211.40 

ORBIT  DETERMINATION  ACCURACY 

ST  1241.2  SR  414,7  SS  797.6 
CRT  -.9934  CRS  .9963  CST  -.9823 
LSA  1527.1  MSA  J20.1  SSA  13.6 
ELI  1307.0  El2  45.1  ALF  161.61 


OISTANCE  318.129 

GAL  -9.31  AZL  95.38  HCA  149.19  SMA  134.03 

GAP  2.71  AZP  05.38  TAL  227,73  TAP  16.92 

ZAP  108,82  ETS  27,55  ZAE  121 .09  ETE  129.64 

RAO  6568.4  VEL  12.503  PTH  2.20  VHP  5.573 

INJ  LOK  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


7.78 

272.01 

350.93 

249.61 

339.35 

226.74 


246.55 
256. 4J 
245.62 
256.68 
243.09 
257.17 


118.19 

97.75 

119.59 

96.55 

123.22 

93.46 


5 15  47 

12  17  7 

6 19  16 

13  47  34 
6 55  25 

15  20  47 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2158.8  SGR  1029.8  SG3  218.3 
RRT  -.8843  RRF  -.9635  RTF  .9209 
SGB  2591.8  R23  .2424  R13  -.9441 

SGI  2350.7  SG2  441.6  THA  156.24 


ARRIVAL  date  JUN  10  1969 


ECC  .19281  fNC  5.3706  VI  30.050 

RCA  108.10  APO  159.87  V?  34.703 

ZAC  87.18  ETC  162.44  ClP-121.36 

OPA  46.30  RAP  34J.71  ECC  1.6004 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
104J .2  1 .01  1*15 

5135.8  20.11  263.44 

024.6  -.50  344.40 

4027.5  29.83  240,86 

705.1  -4.15  333.06 

4519.9  34.13  217.49 

ORBIT  DETERMINATION  ACCURACY 

ST  1408.4  SR  463.4  SS  017.1 

CR T -.9906  CRS  .9989  CST  -.9046 

ISA  1607.0  MSA  130.3  SSA  11.6 

ELI  1481.4  EL2  60.1  ALF  161.92 


2020 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  HA R 2 J969 


FLIGHT  TIME  WO .00 


ARRIVAL  DATE  JUN  20  3969 


HELIOCENTRIC  CONIC 


RL 

148  .27 

LAL 

-.00 

lOl 

161 .24 

VL 

28.234 

GAL 

-9.13 

RP 

100.95 

LAP 

-2.06 

LOP 

313.70 

VP 

37.991 

GAP 

3.02 

RC 

100.045 

GL 

-28.85 

GP 

54.10 

7Al 

142.29 

7AP 

109.70 

PLANE TOCENTRIC  CONIC 

C3 

38.467 

VHL 

6.202 

CLA 

-23.72 

ral 

10.15 

RAC 

6560.5 

LNCH  A7MTH 

LNCH  TIME 

L-I 

time 

INJ  IAT 

INJ 

LONG 

90.00 

5 

33  52 

1524 .00 

.97 

1 .29 

DISTANCE  324 .19* 

96.16  MCA  152.33  SNA  133.65  ECC  .19196  INC  6.1620  vj  30.050 

04.54  TAL  226.63  TAP  10.95  RCA  107.99  APO  159.31  V7  34.703 

31.01  7AE  118.09  ETC  131.60  ZAC  05.90  ETC  163.19  ClP-125.25 


vEl  12.643  PTh  2.29  VHP  5.947 
INJ  RT  ASC  TNJ  A2MTH  INJ  TIME 


90.00 
100.00 
100.00 
1 10.00 
110-00 


10  16  II 

6 36  9 

11  56  36 

7 6 22 

13  42  52 


5072.22 
1323.70 
5548  .48 
1229.03 
5216.00 


25.70 
-1  .06 
27.97 
-5.73 
33.30 


281  .67 
345.39 

250.30 

335.31 
234.16 


250.96 
260.20 
249.03 
260.01 
246.94 
261 .05 


118.30 

102.33 

119.08 

100.99 

123.76 

97.0J 


5 59  17 

11  54  3 

6 58  12 

13  29  4 

7 26  51 

15  9 40 


OPA  47.94  RAP 
PC  CST  TIM  INJ 
924  .0 
5272.2 
723.8 
4940.5 
629.0 
4616.0 


339.05  ECC  1 .6331 
2 LAT  INJ  2 LONG 
354.64 


4.74 

27.14 
2.92 
29.21 
-1  .25 
34.10 


273.30 
330 .06 
249.79 

329.00 

225.00 


DIFFERENTIAL  CORRECTIONS 

MIC- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-1 

.7005 

tra 

-.9034 

TC3-1 .1057 

BAU 

.6732 

SOT 

2309.5 

SCR 

1010. 1 

SC3 

197.5 

ST 

1599.4 

SR 

512.2 

SS 

037.2 

ROE 

.5534 

RRA 

.0583 

RC3  .7007 

FAU 

.05727 

RRT 

-.0003 

RRF 

-.9650 

RTF 

.9254 

CRT 

-.9001 

CRS 

.9997 

CST 

-.9869 

FCE-1 

.7624 

FRA 

-.1347 

FC3-1  .2889 

BSP 

7646 

see 

2520.7 

R23 

.2514 

R13 

-.9459 

LSA 

107j .0 

MSA 

133.5 

SSA 

9.6 

ecE  l 

.7003 

BRA 

.9051 

BC3  1 .3091 

F$P 

-634 

SCI 

2400.9 

SC2 

446.0 

THA 

150.20 

Eli 

1677.0 

El2 

75.2 

ALF 

162.41 

LAUNCH.  CATE  MAR  2 19 69 


flight  time  112.00 


ARRIVAL  CATE  JUN  22  1969 


HELIOCENTRIC  CONIC 


DISTANCE  330.233 


RL  140.27 

LAL 

-.00 

LOL  161 .24 

VL 

28.103 

GAL  -0.94 

A7L  97.13  HCA  155.46 

SMA 

133 

.26 

ECC 

.193  16 

INC 

7.1279 

VI  30.050 

RP  108.94 

lap 

-2.95 

LOP  316.87 

VP 

37.954 

GAP  3.32 

A7P  03.51 

TAL  225.47 

TAP 

20 

.93 

RCA 

107.79 

APO 

358.74 

V2  34.704 

RC  110.446 

CL 

-32.69 

GP  56.06 

7AL 

138.73 

ZAP  110.20 

ETS  36.39 

7AE  114.06 

ETE 

133 

.53 

ZAC 

84.69 

ETC 

164.00 

ClP-129. 30 

plane tocentric  CONIC 

C3  4 0.909 

VHL 

6.396 

OLA  -26.60 

ral 

21 .13 

RAO  6560.6 

VEL  12.739 

PTH  2.32 

VHP 

6. 

425 

CPA 

49.83 

RAP 

335.09 

ECC  1 .6733 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

42  34 

1346.26 

6.60 

351 .28 

257.43 

117.50 

7 

5 

0 

746.3 

10.32 

344  .49 

90.00 

9 

31  17 

793.82 

21  .89 

317.93 

264.06 

100.43 

9 

44 

30 

193.8 

24.20 

310.02 

100.00 

7 

32  23 

1105.33 

3.63 

337.79 

255.75 

119.69 

7 

52 

9 

505.3 

7.55 

331 .20 

100.00 

1 1 

24  0 

5710.02 

25.21 

270.21 

265.21 

106.62 

12 

59  26 

5118.0 

27.24 

262.00 

110.00 

7 

47  53 

11 36 . 72 

-2.21 

330.47 

252.12 

124.12 

0 

6 

49 

536.7 

2.28 

324.27 

110.00 

13 

25  9 

5339.39 

31  .86 

243.46 

267.21 

103.11 

M 

54 

0 

4739.4 

33.33 

234.54 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

orbit  determination  accuracy 

TOE-2.0031 

TRA 

-.9225 

TC3-1 .0961 

BAU 

.6916 

SCT  2457.9  SCR  970.2  SC 3 175.7 

ST 

3816.2 

SR 

553.3 

SS  855.3 

RCE  .6170 

RRA 

-.0301 

RC3  .6305 

FAU 

.04905 

RRT  - 

.0712  RRF  - 

.9659  RTF 

.9300 

CRT 

- .9854 

CRS 

.9996 

CST  -.9890 

FOE-1.7109 

FRA 

-.0252 

FC3-1 .0381 

BSP 

8053 

SCB  2645.4  R23 

.2505  R13 

.9400 

LSA 

2077.7 

MSA 

137.7 

SSA  7.0 

BOE  2.0960 

0RA 

■ 9230 

BC3  1.2645 

FSP 

-562 

SCI  2606.4  $02  452.0  THA  160.26 

eli 

1896.5 

El2 

90.1 

AlF  163.25 

LAUNCH  CATE  MAR  ? 1969 


flight  time  iia.oo 


ARRIVAL  date:  JUN  74  1969 


HELIOCENTRIC  CON  I c 


RL 

I 40 

.27 

LAI 

-.00 

LOL 

163 .24 

VL 

28. 

130 

RP 

100 

.94 

LAP 

-3.04 

LOP 

320.03 

VP 

37. 

917 

RC 

112. 

044 

GL 

-37.09 

GP 

60.07 

7AL 

3 34 

.58 

PLANE TOCENTRIC  ' 

CONIC 

C3 

44  . 

897 

VHL 

6.700 

cla 

-30.02 

RAL 

24 

.72 

CISTANCE  336.243 

GAL  -8.75  A7L  90.36  MCA  150.58  5MA  132.87  ECC  .19039  INC  8.3565  Vj  30.050 

GAP  3.60  A7P  82.21  TAL  224.25  TAP  22.84  RCA  107.57  APO  1 58 . 1 7 V2  34.786 

7AP  110.03  ETS  41.44  7AE  111.33  ETE  135.66  7 AC  83.23  ETC  365.32  ClP'133.35 

RAC  6568.7  VEL  12.894  PTH  2.35  VHP  7.053  DPA  51.89  RAP  331.93  ECC  J.73H9 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IN J LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.59 

6 56  41 

3366.00 

15.10 

357.08 

266.05 

116.26 

7 19  27 

766.1 

18.51 

349.93 

100.4  1 

9 45  47 

020.86 

15.12 

316.97 

266.06 

116.25 

9 59  27 

220.9 

18.53 

309.83 

79.59 

6 56  41 

3366.08 

15.30 

357.00 

266.05 

116.26 

7 19  27 

766.1 

18.51 

349.93 

100-41 

9 45  47 

820.06 

15.12 

316.97 

266.06 

116.25 

9 59  27 

220.9 

18.53 

309.83 

110.00 

8 44  22 

1015.01 

2.44 

324.32 

259.42 

124.11 

9 117 

4 3 5 .0 

6.90 

317.80 

MO. 00 

12  57  16 

5507.97 

28.61 

255.51 

272.90 

109.55 

14  29  4 

4908.0 

31  .01 

247.12 

differential  corrections 

TCE-2.3960  TRA  -.0219  TC3-1 .0427  BAU  .7041 
RCE  .6732  RRA  -.1345  RC3  .5374  FAU  .04091 
FOE-1 .6728  FRA  .0730  FC3  -.7009  BSP  0400 
BCE  2.4000  8RA  .8329  0C3  1.1730  PSP  -492 


MID- COURSE  EXECUTION  ACCURACY 
SGT  2609.4  SCR  931.5  SG3  153.8 

RRT  -.0549  RRF  -.9616  RTF  .9362 

SCB  2770.7  R23  .2606  RJ 3 -.9514 

SGI  2732.0  SC2  461.6  THA  162.51 


ORBIT  DE TERMINA 
ST  2063.6  SR 
CRT  -.9824  CRS 
LSA  2309.1  MSA 
ELI  2140.4  Et2 


TION  ACCURACY 
577.5  SS  87i  .9 
.9984  CST  -.991  I 

142.1  SSA  6.2 

104.1  ALF  164.59 


LAUNCH  DATE  MAR  2 1969 


FLIGHT  TIME  116.00 


ARRIVAL  CATE  JUN  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  342.224 


RL  140.27 

LAL 

-.00 

LOL  161 .24 

VL  28.076 

CAL  -8.54 

A7L  99.98 

HCA  161.70 

SMA 

132 

.47 

ECC 

.10965 

INC 

9.9819 

VI 

30.050 

RP  108.93 

LAP 

-3.12 

LOP  323.20 

VP  37.079 

GAP  3.06 

A7P  80.51 

TAL  222.98 

TAP 

24 

.68 

RCA 

107.34 

APO 

157.59 

V2 

34 .789 

RC  115.239 

GL 

-42.08 

GP  63.70 

7AL  129.70 

ZAP  109.21 

ETS  47.25 

7AE  107.38 

ETE 

138 

.38 

7AC 

81  .47 

ETC 

167.27 

CLP 

-130.14 

3L A NE TOCENTRIC  CONIC 

C3  51.577 

VHL 

7.182 

DLA  -33.71 

RAL  29.11 

RAD  6566.9 

VEL  13.151 

PTH  2.40 

VHP 

7. 

911 

CPA 

54.06 

RAP 

326.76 

ECC 

J .0400 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.91 

6 

14  36 

1587.59 

15.62 

14.16 

274.31 

120.25 

6 

41 

4 

987.6 

19.52 

7.75 

109.09 

11 

2 56 

660.73 

15.64 

305.73 

274 . 32 

120.25 

11 

14 

4 

60.7 

19.54 

298.82 

70.91 

6 

14  36 

1587.59 

15.62 

14.16 

274.31 

120.25 

6 

41 

4 

987.6 

19.52 

7.75 

109.09 

J 1 

2 56 

668.73 

15.64 

305.73 

274.32 

120.25 

11 

14 

4 

68.7 

19.54 

290.87 

1 10.00 

30 

25  6 

704.40 

M .10 

311  .09 

271 .40 

122.54 

10 

38 

11 

104.4 

15.32 

305.37 

110.00 

11 

51  36 

5007.96 

20.26 

274.77 

277.04 

110.14 

13 

28 

24 

5208.0 

23.86 

767.48 

DIFFERENTIAL  CORRECTIONS 


MfC-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE -2. 924 7 

TRA 

-.6586 

TC3 

-.9342 

BAU 

.7056 

SCT  2764.0 

SCR 

853.8 

SG3 

131 .9 

ST 

2341  .3 

SR 

559.1 

SS 

086.2 

RDE 

.6940 

RRA 

-.2607  RC3 

.4177 

FAU 

.03285 

RRT 

-.8214 

RRF 

-.9451 

RTF 

.9445 

CRT 

-.9767 

CRS 

.9951 

CST 

-.9931 

FCE-1 

.6239 

FRA 

.1640 

FC3 

-.5514 

BSP 

8922 

SCB 

2893.6  R23 

.2557  R13 

-.9564 

LSA 

2561  .0 

MSA 

146.2 

SSA 

4 .0 

BDE  3.0059 

BRA 

.7083 

6C3 

1 .0233 

FSP 

-422 

SCI 

2854.9 

SC2 

471 .6 

THA 

165.36 

Eli 

2404 . 3 

El2 

136.8 

ALF 

166.04 

2021 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4,  1968-69  ■ 


LAUNCH  OAH  MAR  2 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  116.00 


AMI  VAL  OATE  JIM  29  1969 


RL  148.27 

LAL  - .00 

LOL 

181 .24 

VL 

28.021 

RP  108.92 

UP  -3.19 

LOP 

328.38 

VP 

37.841 

RC  117.630 

CL  -47.82 

CP 

M.OT  7 At 

124,25 

PLANE TOCCNTRIC  CONIC 

C3  f 3.370 

VHL  7.980 

OLA 

-37.59  RAL 

34.80 

LNCH  A7MTH 

LNCH  TIME 

L-J 

TIME 

INJ  UT 

84.17 

5 58  43 

1751  .18 

15.28 

115.83 

12  2 35 

808.09 

15.30 

84.17 

5 58  45 

1751 .18 

15.28 

115.83 

12  2 35 

808.09 

15.30 

84.17 

5 58  45 

1751.18 

15.28 

115.83 

12  2 35 

808.09 

15.30 

DIFFERENTIAL  CORRECTIONS 

TOC-3,8828 

TRA  -.3848 

TC3 

-.7614 

BAU 

.6852 

ROE  .5957  MA  -.4101 

RC3 

.2729  FAU 

.02490 

FOE- 1.5758 

FRA  .2485 

FC3 

-.3402  0SP 

9278 

0OC  3.7109  BRA  .5823 

0C3 

.8088 

FSP 

-349 

LAUNCH  OATE  * 

UR  2 1989 

HELIOCENTRIC  CONIC 

RL  148.27 

UL  -.00 

LOL 

161.24 

VL 

27.965 

RP  108.91 

UP  -3.25 

LOP 

329.53 

VP 

37.803 

RC  120.015 

CL  -53.50 

CP 

72.88 

7AL 

118.03 

PLANE TOCENTRIC  CONIC 

C3  86.059 

VHL  9.277 

OLA 

-41 .32 

RAL 

41  .53 

LNCH  A7MTH 

LNCH  TIME 

L-J 

: time 

INJ  LAT 

58.56 

6 0 2 

1897.57 

13.52 

121 .44 

12  56  34 

602.50 

13.53 

58.56 

6 0 2 

1897.57 

13.52 

121 .44 

12  56  34 

602.50 

13.53 

58.56 

6 0 2 

1897,57 

13.52 

121 .44 

12  56  34 

602.50 

13.53 

DIFFERENTIAL  CORRECTIONS 

TOE-4. 7222 

TRA  .0962 

TC3 

-.5289 

BAU 

.6239 

ROC  .1026  RRA  -.5449 

RC3 

.1197 

FAU 

.01728 

FOE-1 .5459 

FRA  .3312 

FC3 

-.1738 

BSP 

9659 

BOE  4.7233 

BRA  .5533 

ec3 

.5423 

FSP 

-284 

DISTANCE  546.167 

CAL  -6.56  A7L  106.65  MCA  164.79  SNA  1XM  ECC  .16693  lNCIf.6449 
CAP  4.16  A2P 


VI 


30.050 

76.17  TAL  661.66  TAP  6 6.49  RCA  107.11  APO  157.01  V6  34.796 
54.53  6AC  106.65  ETC  146.51  2AC  79.64  ETC  170.73  CLP-144.46 


KAO  6566.6  VCL  13.591  PTH  6.46 
INJ  LONC  IHJ  RT  A SC  INJ  AWTH 


WP  9.147 
INJ  TIME 


OPA  56.10  6AP  319.60  CCC  6.0469 
PO  C6T  TIN  INJ  6 LAT  INJ  6 LONC 


28.84 

083.80 

124.  T8 

6 

27 

58 

1151.2 

19.73 

20 

39 

300.53 

283.81 

124.77 

12 

12 

41 

8.1 

19.74 

293 

97 

28.94 

283.80 

124.78 

6 

27 

56 

1151.2 

19.73 

20 

39 

300.53 

283.81 

124.77 

12 

12 

41 

6.1 

19.74 

293 

.97 

26.94 

283.80 

124.78 

6 

27 

58 

1151.2 

19.73 

20 

.39 

300.53 

283.81 

124.77 

12 

12 

41 

8.1 

19.74 

293 

.97 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  2922.6  SCR 

715.1  SG3 

110.3 

ST 

2838.6  SR 

443.3 

SS 

897.9 

RRT  -.7306  RRF 

-.8823  RTF 

.9560 

CRT 

-.9588  CRS 

.9809 

CST 

-.9951 

SCO  3008.8  «23 

.2409  R13 

-.9635 

LSA 

2818.3  MSA 

149.2 

SSA 

3.6 

SCI  2970,2  SC2 

480.5  THA 

169.59 

ELI 

2672.6  EL2 

127.3 

alf 

170.85 

flight  time 

120.00 

ARRIVAL 

OATE 

JUN 

30  1969 

OISTANCE  354.056 

-6.09  A7L  105.62  MCA  167.65  SNA  131.65  ECC  .16820  1NC15.6643  Vl 
4.35  A7P  74.71  TAl  220.26  TAP  26.13  RCA  106.67  APO  156.42  V2 


65.16  2AC  97.47  ETE  150.04  7AC 


30.050 
34.796 

76.24  ETC  177.71  ClP-154.76 


RAO  6569.7 
INJ  LONC 
37.65 
296.65 
37.65 
296.65 
37.65 
296.65 


VEL  14.402  PTH.  2.62  VHP  11.055 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  57,52  RAP  310.35  ECC  2.4J63 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONC 


295.64 

295.65 

295.64 

295.65 

295.64 

295.65 


129.42 

129.42 

129.42 

129.42 

129.42 

129.42 


6 

13 

6 

13 

6 

13 


31  39 
6 37 
31  39 
6 37 
31  39 
6 37 


MIO-COUR9E  EXECUTION  ACCURACY 
SCT  3076.2  SCR  504.1  SC3  90.2 
RRT  -.2624  RRF  -.4630  RTF  .9717 
SC8  3119.2  R23  .2102  R13  -.9733 
SCI  3061.6  SC2  463.1  THA  177.29 


1297.6  16.51  31.76 

2.5  18.52  292.76 

1297.6  18.51  31.76 

2.5  18.52  292.76 

1297.6  18.51  31.76 

2.5  18.52  292.76 

0R81T  DETERMINATION  ACCURACY 
ST  2916.8  SR  148.8  SS  915.3 

CRT  -.4337  CRS  .5018  CST  -.9970 

LSA  3057.0  MSA  149.6  SSA  2.6 

ELI  2917.5  El2  134.0  ALF  178.73 


LAUNCH  DATE  MAR  2 19 69 


flight  time  122.00 


ARRIVAL  DATE  JUL  2 1969 


HELIOCENTRIC 

: CONIC 

OISTANCE  359. 

865 

RL  148.27 

LAL  - .00 

LOL  I 61  ,24 

VL 

27.908 

GAL  -7.83 

A7L  111 .21 

HCA  170.85 

SMA  131 

.23 

ECC  .18737 

INC21 .2050 

Vi 

30.050 

RP  108.89 

LAP  -3.30 

LOP  332.70 

VP 

37.765 

GAP  4.56 

A?P  69.04 

TAL  218.81 

TAP  29.66 

RCA  106.64 

APO  155.82 

V2 

34  .000 

RC  122.394 

CL  -58.99 

CP  77.5 0 

7Al 

1 I J .25 

7AP  102.40 

ETS  84.61 

7AE  90 . 72 

ETE  166 

-.59 

7AC  7J.91 

ETC  J 93 . 90 

CLP 

-1  76.99 

planftocentric  conk 

C3  136.131 

VHL  11. 668 

OLA  -44.01 

RAL 

50.15 

RAD  6570.5 

VEL  16.046 

PTH  2.83 

VHP  14. 

297 

DPA  57.34 

RAP  297.96 

ECC 

3 .2404 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54 .78 

6 18  50 

2034.82 

9.86 

46.69 

309.77 

133.12 

6 52 

44 

1434  .8 

15.26 

4 J .07 

125.22 

13  46  31 

655.37 

9.87 

300.24 

309.78 

133.11 

13  57 

27 

55.4 

15.28 

294 .61 

54.70 

6 18  50 

2034.82 

9.86 

46.69 

309,77 

133.12 

6 52 

44 

1434,8 

15.26 

4 J .07 

125.22 

13  46  31 

655.37 

9.87 

300.24 

309.78 

133.11 

13  57 

27 

55.4 

15.20 

294 .61 

54.70 

6 10  50 

2034.02 

9.86 

46.69 

309.77 

133.12 

6 52 

44 

1434.0 

15.26 

41  .07 

125.22 

13  46  31 

655.37 

9.8  7 

300.24 

309.78 

133.11 

13  57 

27 

55.4 

15.28 

294  .61 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-5.9701 

TRA  1.0028 

TC3  -.2533 

BAU 

.4610 

SCT  3068.1  SCR 

953.3  SC3 

72.5 

ST  2939.0 

SR  916.2 

SS 

958  .2 

RCE-1 .8581 

RRA  -.4039 

RC3  -0030 

FAU 

.00948 

RRT 

.848?  RRF 

.7746  RTF 

.9899 

CRT  .9871 

CRS  -.9707 

CST 

-.9909 

FDE-1 .5689 

FRA  ,4395 

FC3  -.0603 

BSP 

9960 

SCB  3212.8  R23  - 

.1650  R13 

.9840 

LSA  3220.7 

MSA  150.4 

SSA 

2.1 

BOE  6.2526 

BRA  1 .0810 

BC3  .2533 

FSP 

-227 

SCI  3175.7  SC2 

487.1  THA 

15.14 

ELI  3075.3 

EL2  139.9 

alf 

17.14 

LAUNCH  OATE  MAR  2 1969 


FLIGHT  TIME  124.00 


ARRIVAL  DATE  JUL  4 1969 


HELIOCENTRIC  CONIC 


RL  148.27 

LAL 

-.00 

La  161.24 

VL 

27.050 

RP  108.88 

LAP 

-3.34 

LOP  335.87 

VP 

37 . 728 

RC  124.766 

CL 

-61 .98 

CP  77.62 

7Al 

104.27 

plane tocentric  conic 

C3  273.414 

VHL 

16.535 

DLA  -43.70 

RAL 

59.95 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

55.21 

6 

59  38 

2140.45 

4.67 

124.79 

14 

23  56 

770,05 

4.68 

55.21 

6 

59  38 

2140.45 

4.67 

124.79 

14 

23  56 

770.05 

4.68 

55.21 

6 

59  38 

2140.45 

4.67 

124,79 

14 

23  56 

770.05 

4,68 

differential  corrections 

TDE-4.3541 

TRA 

2.1690 

TC3  -.0292 

BAU 

.1883 

RDE-7.5463 

RRA 

1.3246 

RC3  .0424 

FAU' 

-.00097 

FOE-1 .7377 

FRA 

.6549  FC3  .0031 

BSP 

10115 

BOE  0.7J23 

BRA 

2.5414 

8C3  .0515 

FSP 

-185 

OISTANCE  365.486 


GAL  -7.53 

A7L  121,92 

HCA  173.68 

SMA 

130 

1.82 

GAP  4,71 

A7P  50.24 

TAL  217.20 

TAP 

30 

1.88 

7AP  96.92 

ETS  223.37 

7AE  81.26 

ETE 

202.67 

RAD  6571 .6 

VEL  19.868 

PTH  3,13 

VHP 

20. 

617 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

51.29 

325.03 

133.50 

7 

35 

19 

305.65 

325.05 

133.50 

14 

36 

46 

51.29 

325.03 

133.50 

7 

35 

19 

305.65 

325.05 

133.50 

14 

36 

46 

51.29 

325.03 

133.50 

7 

35 

19 

305.65 

325.05 

133.50 

14 

36 

46 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1834.7  SCR  2694.4  SG3  58.7 

RRT  .9288  RRF  .9701  RTF  .9902 


SC8  3259.8  R23  -.1254  R13  .9916 
SGI  3209.4  SC2  570.9  THA  56.49 


ECC 

.18623 

INC 31 .9174 

VI 

30 

.050 

RCA 

106.45 

APO 

155.18 

V2 

34 

.805 

7AC 

64  .82 

ETC 

230.13 

CLP 

136.34 

DPA 

53.45 

RAP 

283.31 

ECC 

5.4997 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1540.4 

10.14 

45 

.82 

170.0 

10.16 

300 

.18 

1540.4 

10.14 

45 

.82 

170.0 

10.36 

300 

.10 

1540.4 

10.  J4 

45 

.82 

170.0 

10.16 

300 

.10 

ORBIT  DETERMINATION  ACCURACV 
ST  1540.6  SR  2621.8  SS  1085.6 

CRT  .9914  CRS  -.9966  CST  -.9988 

LSA  3223.8  MSA  181 .0  SSA  1.1 

ELI  3035.9  EL2  1 74 .0  AlF  59.67 


2022 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69 


LAUNCH  CATC  MAR  ? 1969 

HELIOCENTRIC  conic 
RL  J40  .27  LAL  - .00  LOL  161  .2 4 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127,128  GL  -56.20  GP  64.85 

PLANE TOCENTRIC  CONIC 


FLIGHT  TIME  126.00 


ARRIVAL  CATE  JUL  6 1 969 


CISTANCE  370.546 

VL  27.792  GAL  -7.11  A7L  146.86  HCA  175.98  SMA  130.40  ECC  .18393  INC56.8588  VI  30.050 

VP  37.690  GAP  4.70  AZP  33.21  TAl  215.20  TAP  31.18  RCA  106.42  APO  154.38  V2  34.811 

7al  98.00  ZAP  95.27  ETS  160.85  7AE  65.07  ETE  237.08  7AC  50 . 70  ETC  267.03  CtP  102.47 


LNCH  A7MTH 
68.06 
11 1 .94 
68  .06 
111.94 
68.06 
111.94 


LNCH  TIME 
8 33  10 
1 3 55  9 

8 33  10 
1 3 55  9 

8 33  10 
13  55  9 


DIFFERENTIAL  CORRECTIONS 
TDE  2.143!  TRA  1.6478  TC3  -.0358 
R0-12.0537  RRA  5.8114  RC3  .1754 
FOE-2 . 2067  FRA  1.2701  FC3  .0312 
6CE12.2428  BRA  6.0405  6C3  .1790 

LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 
RP  108.84  LAP  -3.39  LOP  342.21 
RC  129.481  GL  49.12  GP  -55.51 
PLANETOCENTRIC  CONIC 


CIA  -35.26 

RAl  68.07 

RAC  6572 ,8 

VEL  29.893 

PTH  3.45 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

2058.21 

.27 

40.81 

337.67 

125.26 

1037.18 

.29 

324.38 

337.68 

125.25 

2058.21 

.27 

40.83 

337.67 

125.26 

1037.18 

.29 

324.38 

337.68 

125.25 

2058.21 

.27 

40.81 

337.67 

125.26 

1037.18 

.29 

324.38 

337.68 

125.25 

MIC-COURSE  EXECUTION  ACCURACY 
BAU  1.8483  SGT  638.8  SGR  3046.1  5G3  50.4 

FAU- .02787  RRT  -.3504  RRF  .9968  RTF  -.2744 

BSP  9178  SOB  3112.4  R23  -.0948  Rl3  .9955 

FSP  -153  SGI  3054.7  SG2  596.6  THA  94.37 

FLIGHT  TIME  128.00 

DISTANCE  380.974 

GAL  -7.80  A7L  15.99  HCA  183.52  SMA  1 

GAP  6.20  A7P  163.98  TAL  216.43  TAP 

ZAP  95.52  ETS  182.06  ZAC  59.97  ETE  1 


INJ  TIME 
9 7 28 

34  12  26 
9 7 28 

14  12  26 
9 7 28 

14  12  26 


CPA  40.90  RAP  269.20  ECC13.7102 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1458.2 
437.2 

1458  .2 
437.2 

3458.2 
437.2 


4 .87 
4 .89 
4.87 
4 .89 
4.87 
4 .89 


34.68 
318 .25 
34.68 
318.25 
34  .68 
318.25 


ORBIT  DETERMINATION  ACCURACY 


VL  27.734 
VP  37.653 
7AL  96.89 


C31220.607 

VHL 

34.937 

DLA 

67.03 

RAL  34.01 

RAO  6573 

.1  VEL  36.632  PTH  3.53 

VHP 

43 

.601 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ 

time 

26.32 

15 

53  14 

5079 

.65 

.90 

245.41 

305.20 

22.97 

17 

17 

53 

153.68 

2 

9 46 

3346 

.01 

.91 

99.06 

305.10 

22.9  7 

3 

5 

33 

26.32 

15 

53  14 

5079.65 

.90 

245.41 

305.20 

22.97 

17 

17 

53 

153.68 

2 

9 46 

3346.81 

.91 

99.06 

305.18 

22.9  7 

3 

5 

33 

26.32 

15 

53  14 

5079.65 

.90 

245.41 

305,20 

22.97 

17 

17 

53 

153.68 

2 

9 46 

3346.81 

.91 

99.06 

305.18 

22.97 

3 

5 

33 

DIFFERENTIAL  corrections 

MIO' 

■COURSE  EXECUTION  ACCURACY 

TOE-3.8534 

TRA 

1 .4661 

TC3  - 

.0803 

BAU  3.3401 

SGT 

1076.9  SGR 

2806.4  SG3 

49.2 

RC-15.0856 

RRA 

.7159 

RC3  - 

.1847 

FAU- .05062 

RRT 

.8421  RRF 

-.9996  RTF 

.6269 

FOE  3.1010 

FRA 

-.1187 

FC3 

.0359 

BSP  9198 

SGB 

3005.9  R23 

-.0900  R13 

.9959 

BOE 15.5  700 

BRA 

1 .6315 

BC3 

.2047 

FSP  -160 

SGI 

2954.9  SG2 

551.6  THA  71.42 

AUNCH  DATE  MAR 

2 1969 

flight  time 

130.00 

ST 

459.2 

SR 

2524.0 

$$ 

U02.0 

CRT 

-.9002 

CRS 

-.9995 

CST 

.8853 

LSA 

2916.3 

MSA 

205.2 

SS  A 

, 4 

ELI 

2557.8 

EL2 

197.3 

ALF 

99.36 

arrival 

CATE 

JUL 

8 1969 

ECC 

.19450 

1NC74 .0133 

VI 

30.050 

RCA 

104.70 

APO 

155.27 

V2 

34  .018 

7AC 

69.79 

ETC 

80.40 

CLP 

99.77 

CPA 

-77.53 

RAP 

234.21 

ECC21 .0881 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4479.6 

2746.8 

4479.6 

2746.8 

4479.6 

2746.8 


-6.46 

-6.45 

-6.46 

-6.45 

-6.46 

-6.45 


242 .70 
96.35 
242.70 
96.35 
242.70 
96.35 


ORBIT  DETERMINATION  ACCURACY 


ST 

658.7 

SR 

2475.9 

SS 

1916.8 

CRT 

.9693 

CRS 

1 .0000 

CST 

.9676 

LSA 

3195.7 

MSA 

160.6 

SSA 

.0 

ELI 

2557.3 

El2 

156.7 

AlF 

75.40 

ARRIVAL  CATE  JUL  10  1969 


HELIOCENTRIC  CONIC 
RL  348.27  LAL  -.00  LOL  161.24 

RP  108.82  LAP  -3.39  LOP  345.39 

RC  131.823  Gl  60.99  GP  -73.22 

PLANETOCENTRIC  CONIC 


DISTANCE  385.537 

VL  27.675  GAL  -7.26  A7L  50.63  HCA  185.35  SMA  129.57  ECC  .19099  InC39.’37D3  VI  30.050 

VP  37.616  GAP  6.05  A7P  129.25  TAl  214.18  TAP  39.54  RCA  104.82  APO  154.32  v2  34.825 

7Al  101.37  ZAP  99.55  ETS  203.11  7AE  80.70  ETE  127.32  ZAC  88.96  ETC  103.44  CLP  125.10 


C3  396.531 

VHL 

19 

.913 

OLA  70.74 

RAL  356.33 

RAO  6572. 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

22.00 

13 

10 

21 

5019.88 

-3.72 

246.33 

158.00 

23 

41 

44 

3262.10 

-3.71 

95.38 

22.00 

13 

10 

21 

5019.88 

-3.72 

246.33 

1 58 .00 

23 

41 

44 

3262.10 

-3.71 

95.38 

22.00 

13 

10 

21 

5019.08 

-3.72 

246.33 

1 58 .00 

23 

41 

44 

3262.10 

-3.71 

95.38 

VEL  22.756  PTH  3.27  VHP  24.687  DPA  -81.08  RAP 
INJ  RT  ASC  INJ  A7MTH 


72.88  ECC  7.5259 


DIFFERENTIAL  CORRECTIONS 
TDE  2.3136  TRA  .1899  TC3  -.0235 
ROE-6.9269  RRA  3.1802  RC3  -.1203 
FOE  1.5294  FRA  -.5564  FC3  .0125 
BOE  7.3031  BRA  3.1859  BC3  .1225 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 
RP  108.79  LAP  -3.39  LOP  348.56 
RC  134.153  GL  61.03  GP  -74.80 
PLANETOCENTRIC  CONIC 
C3  174.706  VHL  13.218  OLA  66.11 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


265.04 
265.02 
265.04 
265.02 
265 .04 
265 .02 


19.30 

19.30 

19.30 

19.30 

19.30 

19.30 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14 

34 

1 

4419.9 

-1 I .26 

244 .06 

24 

36 

6 

2662 . 1 

-1 1 .26 

93.11 

14 

34 

I 

4419.9 

-31 .26 

244 .06 

24 

36 

6 

2662 . 1 

-11 .26 

93. 11 

14 

34 

1 

4419.9 

-11 .26 

244  .06 

24 

36 

6 

2662 . 1 

-11 .26 

93.1  1 

MI 0- COURSE  EXECUTION  ACCURACY 
BAU  .6495  SGT  692.3  SGR  3449.5  SG3  56.8 

FAU- .00570  RRT  -.3444  RRF  -.9916  RTF  .4570 

BSP  10792  SG0  3518.3  R23  -.1097  R13  -.9932 

FSP  -183  SGI  3458.0  SG2  648.4  THA  94.10 

flight  time  132.00 

DISTANCE  390.979 

-6.91  A7L  65.05  HCA  188.06  SMA  1 
6.14  A7P  114.73  TAL  212.40  TAP 


ORBIT  DETERMINATION  ACCURACY 


2 7.39 
152.61 
27.39 
152.61 
27.39 
152.61 


12  45  12 
22  53  0 
12  45  12 
22  53  0 

12  45  12 
22  53  0 


4896.39 

3170.59 

4896.39 

3170.59 

4896.39 

3170.59 


DIFFERENTIAL  CORRECTIONS 
TDE  3.4549  TRA-2.4491 
RDE-1.0869  RRA  1.9510 
FOE  .9917  FRA  -.6280 


VL  27.616 
VP  37.580 
7AL  106.47 

RAl  347.07 
INJ  LAT 
-10.28 
-10.28 
- 10.28 
-10.28 
-10.28 
-10.28 


GAL 
GAP 

ZAP  104.83  ETS  253.98  7AE  92.21  ETE  177. J3  7AC 


RAD  6570.9  VEL  17.206  PTH  2.94 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


240.58 

95.41 

240.58 

95.41 

240.58 

95.41 


252.47 

252.46 

252.47 

252.46 

252.47 
252.46 


24.30 

24.30 

24.30 

24.30 

24.30 

24.30 


VHP  16.277 
INJ  TIME 
14  6 48 

23  45 
14  6 

23  45 
14  6 

23  45 


ST 

667.5 

SR 

2159.9 

SS 

900.7 

CRT 

-.8915 

CRS 

.9971 

CST 

-.9233 

LSA 

2 449.9  MSA 

293.6 

SSA 

I .6 

ELI 

2241.9 

El2 

291  .4 

ALF 

I05.6H 

> 

£ 

< 

OATE 

JUL 

12  1 966 

ECC 

.18983 

INC24 .9491 

VI 

30.050 

RCA 

104.64 

APO 

153.60 

v? 

34  .033 

ZAC 

98.70 

ETC 

154,60 

CLP 

167.4 1 

OP  A 

-69.21 

RAP 

50.06 

ECC 

3.0752 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

50 

48 

50 

48 

50 


4296.4 

2570.6 

4296.4 

2570.6 

4296.4 

2570.6 


TC3 

-.1182 

BAU 

.2830 

RC3 

.0267 

FAU 

.01055 

FC3 

-.0523 

BSP 

11551 

0C3 

.1212 

FSP 

-227 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3035.5  SGR  2142.2  SG3 
RRT  -.9540  RRF  -.9317  RTF 
SGB  37j  5 .2  R23  -.1620  R13 
SGI  3677.2  SG2  530.3  THA 


-17.55 

-17.54 

-17.55 

-17.54 

-17.55 

-17.54 


237.56 

92.38 

237.56 

92.36 

237.56 

92.38 


ORBIT  DETERMINATION  ACCURACY 


70.0 

ST 

1693 .6 

SR 

783.9 

SS 

667.8 

.9964 

CRT 

-.9037 

CRS 

.8835 

CST 

-.9990 

-.985? 

LSA 

1954.0 

MSA 

317.5 

SSA 

I .0 

145.22 

ELI 

1838.7 

EL2 

308.8 

ALF 

156.50 

2023 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LNCH  A7MTH 
37.85 
147.15 
37.85 
147.15 
37.85 
147.15 


LAUNCH  CATC  MAP  7 1969 

heliocentric  CONIC 

RL  148.77  LAL  -.00  LOL  161.74 

RP  108.77  LAP  -3.38  LOP  351.74 

RC  136.471  GL  57.49  GP  -69.39 

PLANETOCENTRIC  CONIC 
C3  100.714  VHL  10.011  CLA  61.47 
LNCH  TIME  L'l  TIME 
13  4 33  4769.33 

77  46  36  3085.48 

13  4 33  4769.33 

77  46  36  3085.48 

13  4 33  4769.33 

27  46  36  3085.48 

differential  corrections 
TCE  7.5645  TRA'7.8200  TC3  -.4394 

ROE  .4116  RRA  .4851  RC3  -.0041 

FOE  .9174  FRA  -.6514  FC3  -.1747 

BCE  7.5973  BRA  7.8614  BC3  .4394 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.77  LAL  -.00 

RP  108.74  LAP  -3.36 

RC  138.775  GL  53.72 

PLAfCTOCENTRIC  CONIC 
C3  67.554  VHL  8.719 
LNCH  AZHTH  LNCH  TIME  L-I  TIME 
37.77  13  37  14  4656.60 

147-28  22  49  75  3019.36 

37.72  13  32  14  4656.60 

142.78  22  49  25  3019.36 

37.72  13  32  14  4656.60 

142.28  22  49  25  3019.36 

differential  corrections 
TOE  2.0599  TRA-2.6202  TC3  -.8113 

ROE  .6116  RRA  .0559  RC3  -.0921 

FOE  .9213  FRA  -.6538  FC3  -.3572 

8DE  2.1488  BRA  2.6208  0C3  .8165 


flight  time  134.00 


ARRIVAL  CATE  JUL  M 1969 


DISTANCE  396.667 

-6.59  A7L  72.04  HCA  191.02  SMA  128.75  ECC  .18939  INCH ’.9622 


Vl  30.050 


VP  37*  545  GAP  6^31  A7P  107.65  TAL  210.73  TAP  41.75  RCA  104.37  A PC  153.14  V2  34.84] 
7AL  111.02  7AP  110.36  ETS  282.08  7AE  99.96  ETE  703.74  7AC  105.07  ETC  182-38  ClP-17i.*7 

OPA  -60.39  RAP  52.98  ECC  2.6493 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LOL 

161 

.24 

VL 

LOP 

354 

.91 

VP 

GP 

-63 

.05 

zal 

DLA 

57 

.41 

RAL 

RAL  348.70 
INJ  LAT 
-16.17 
-16.16 
-16.17 
-16.16 
-16.17 
-16.16 

0AU  . 5887 
FAU  .07023 
BSP  11996 
FSP  -284 


27.498  GAL 
37.510  GAP 


RAC  6569.9  VEL  14.885  PTH  2.69  VHP  12.298 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


233.43 

94.53 

233.43 

94.53 

233.43 

94.53 


249.64 

249.67 

249.64 

249.62 

249.64 

249-62 


29.82 

29.82 

29.82 

29.82 

29.82 

29.82 


14  24 

23  38 
14  24 
23  38 
14  24 
23  38 


4169.3 

2485.5 

4169.3 

2485.5 

4169.3 

2485.5 


-23.07 

-23.06 

-23.07 

-23.06 

-23.07 

-23.06 


229.53 

90.64 

229.53 

90.64 

229.53 

90.64 


MID-COURSE  EXECUTION  ACCURACY 
SGT  3788.1  5GR  627.3  SG3  86.7 
RRT  -.6782  RRF  -.5198  RTF  .9775 
SG0  3839.7  R23  -.2082  R13  -.9747 
SGI  3812.3  SG2  458.0  THA  173.50 

FLIGHT  TIME  136.00 

DISTANCE  402.432 

-6.29  A7L  76.06  HCA  194.07  SMA  128.35 
6.49  A7P  103.53  TAL  209.09  TAP  43.17 


ORBIT  DETERMINATION  ACCURACY 

ST 

1784.J  SR  293.1 

SS 

611  .0 

CRT 

.3231  CRS  -.4916 

CST 

-.9829 

LSA 

1805,5  MSA  295.0 

SSA 

2.4 

ELI 

1786.7  El2  277.0 

ALF 

3.11 

ARRIVAL  OATE 

JUL 

16  1969 

ECC 

.10927  INC13.9362 

Vl 

30.050 

RCA 

104.06  APO  152.64 

V2 

34 .850 

7AL  114.74  ZAP  U5.7S  ETS  291 ! 95  7A£  H»!«7  £TE  211.58  7AC  109.90  ETC  191.32  ClP-163.48 


INJ  LAT 

-20.51 

-20.50 

-20.51 

-20.50 

-20.51 

-20.50 

BAU  .7374 
FAU  .02787 
BSP  12365 
FSP  -346 


RAO  6569 
INJ  LONG 
226.02 
93.16 
226.02 
93.16 
226.02 
93.16 
MIO- 
SGT 
RRT 

see 

SCI 


3 VEL  13.744  PTH  2.51 
INJ  RT  ASC  INJ  A7MTH 


248.70 

248.68 

248.70 

248.68 

248.70 

248.68 


35.10 

35.10 

35.10 

35.10 

35.10 

35.10 


VHP  10.139 
INJ  TIME 
14  49  51 
23  39  45 
14  49  51 
23  39  45 
14  49  51 
23  39  45 


OPA  -52.94  RAP  49.40  ECC  2.1118 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


COURSE  EXECUTION  ACCURACY 
3916.8  SCR 
.3171  RRF 

3943.5  R23 

3919.5  SG2 


458.2 

SG3 

104.9 

ST 

.5423 

RTF 

.9623 

CRT 

.2460 

R13 

.9633 

LSA 

434.3 

THA 

2.15 

ELI 

-26.97  221.78 

-26.96  88.43 

-26.97  221.28 

-26.96  88.43 

-26.97  221.28 

-26.96  88.43 

ORBIT  DETERMINATION  ACCURACY 

1760.3  SR  426.9  S5  605.2 
•.9100  CST  -.9714 
286.1  SSA  3.2 
259.4  ALF  1 1 .02 


4056.6 

2419.4 

4056.6 

2419.4 

4056.6 

2419.4 


.7855  CRS 


LAUNCH  CATE  MAR  2 1 969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  ~ -00  LOL  161.24 

RP  108.71  LAP  -3.32  LOP  358.09 

RC  141.067  GL  49.04  GP  -57.08 
planetocentric  conic 
C3  50.388  VHL  7.098  OLA  53.91 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
42.00  14  0 32  4560.29 

138.00  22  53  57  2972.47 

42.00  14  0 32  4560.29 

138.00  22  53  57  2972.47 

42.00  14  0 32  4560.29 

138.00  22  53  57  29 72.47 

differential  corrections 
TOE  1.7868  TRA-2.4164  TC3-1 .2074 

RCE  .5953  RRA  -.0648  RC3  -.1720 

FOE  .9270  FRA  -.6319  FC3  -.5858 

ODE  1 .8833  BRA  2.4J73  8C3  1.2196 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 

RP  108.68  LAP  -3.28  LOP 

RC  143.344  GL  45.20  GP 

PLANETOCENTRIC  CONIC 
C3  40.164  VHL  6.338  OLA 

LNCH  A7MTH 
45.73 
134.27 
45.73 
134.27 
45.73 
134.27 


RCE 

FCE 


VL  27,439 
VP  37.475 
7Al  117.62 

RAL  356.63 
INJ  LAT 
-23.41 
-23.40 
-23.41 
-23.40 
-23.41 
-23.40 

BAU  .8216 
FAU  .03409 
BSP  12616 
FSP  -402 


flight  time  138,00 
DISTANCE  408.234 

GAL  -5.99  A7L  78.67  HCA  19 7.17  SMA  127.95 

GAP  6,69  A7P  100.84  TAL  207.46  TAP  44.63 

ZAP  120.81  ETS  296.44  7AE  110.59  ETE  213.61 


RAO  6568. 
INJ  LONG 
218.89 
91  .78 
218.89 
91  .78 
218.89 
91  .78 
MIO- 
SGT 
RRT 
SG6 
SGI 


9 VEl  13.105  PTH  2.39  VHP  8.858 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


248.26 

248.24 

248.26 

248.24 

248.26 

248.24 


39.93 

39.92 

39.93 

39.92 

39.93 
39.92 


15  16  32 
23  43  30 
15  16  32 
23  43  30 
15  16  32 
23  43  30 


COURSE  EXECUTION  ACCURACY 

3998.0  SGR  546.2  SG3  122.2 
.6436  RRF  .8275  RTF  .9498 

4035.1  R23  .2737  R13  .9524 

4013.6  SG2  416.4  THA  5.08 


flight  time  mo.oo 


ARRIVAL  CATE  JUL  18  1969 


ECC  .18936  INCH. 3287  Vl  30.050 
RCA  103.72  APO  152.18  V2  34.860 

ZAC  113.92  ETC  194.50  ClP-160.45 

CPA  -46.37  RAP  47.19  ECC  1.829 3 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3960.3  -29.43  213.42 

2372.5  -29.42  86.31 

3960.3  -29.43  213.42 

2372-5  -29.42  86.31 

3960.3  -29.43  213.42 

2372.5  -29.42  86.31 

ORBIT  DETERMINATION  ACCURACY 
ST  J752.0  SR  481 .3  SS  606.5 

CRT  .8537  CRS  -.9613  CST  -.9641 

LSA  1895.1  MSA  278 . 7 SSA  4.1 

ELI  1800.5  EL2  243.9  AlF  13.45 

ARRIVAL  cate  JUL  20  1969 


1.27 
-51 ,69 


DISTANCE  4J4.050 

VL  27.380  GAL  -5,69  AZL  80.50  MCA  200.29  SMA  127.55 
VP  37.441  GAP  6,89  AZP  98.92  TAL  205.83  TAP  46.11 
ZAl  119.70  ZAP  125.45  ETS  299.04  ZAE  114.39  ETE  213.48 


ECC  .18962  INC  9.4997  Vl  30.050 
RCA  103.36  APO  151.74  V2  34 .870 
ZAC  117.45  ETC  195.56  ClP-159.35 


50.93  RAL  .62  RAD  6568.5 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

14  27  41 

4478.05 

-25.25 

212,29 

22  58  37 

2940.79 

-25.23 

90.62 

14  27  41 

4470.05 

-25.25 

212.29 

22  58  37 

2940.79 

-25.23 

90.62 

14  27  41 

4470.05 

-25.25 

212.29 

22  58  37 

2940.79 

-25.23 

90.62 

CORRECTIONS 

MIOH 

TRA'2.2475 

TC3-1 .6238 

BAU  .8810 

SGT  - 

RRA  -.0957 

RC3  -.2349 

FAU  .03920 

RRT 

FRA  -.5930 

FC3  -.8449 

BSP  13013 

see  ■ 

BRA  2.2495 

BC3  1 .6407 

FSP  -460 

SGI  ■ 

VEL  12.710  PTH  2.31 
INJ  RT  ASC  INJ  AZMTH 


VHP  8.055  OPA  -40.52  RAP  45.89  ECC  1.6610 


248.13 

248 . 1 1 
248.13 

240.11 
248.13 

248.11 


44,18 

44.17 

44.18 

44.17 

44.18 
44,17 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

15  42  19 

38  78  .0 

-30.84 

206 . 22 

23  47  37 

2340.0 

-30.03 

04.55 

15  42  19 

3878  .0 

-30.04 

206 . 22 

23  47  37 

2340-8 

-30.83 

84.55 

15  42  19 

3878.0 

-30.84 

206.22 

23  47  37 

2340.8 

-30.03 

84.55 

COURSE  EXECUTION  ACCURACY 

4090.4  SGR  587.9  SG3  138.0 
7332  RRF  .8 929  RTF  .9402 

4132.4  R23  .2896  R13  .9432 

4113.3  SG2  397.6  THA  6.07 


ORBIT  OETERMINA 
ST  1744.5  SR 
CRT  .8757  CRS 
LSA  1890.0  MSA 
ELI  1797.4  EL2 


TION  ACCURACY 
489.9  SS  602.0 
-.9767  CST  ',9588 

271 .5  SSA  5.2 

229.6  AtF  14 .05 


2024 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  MAR  2 1969 


Flight  time  1*2.00 


ARRIVAL  CATE  JUl  22  1969 


HELIOCENTRIC  CONIC 
RL  148. 27  LAL  -.00  LOL  161. 24 

RP  100.65  LAP  -3.23  LOP  4.46 

RC  145.600  Cl  4i. 72  GP  -46.93 

planetocentric  CONIC 
C3  33.490  VHL  5.708  CLA  40.39  RAL 


VL  27.321 
VP  37.408 
7Al  121 .07 


DISTANCE  419.070 
GAL  -5.30  A7L  01 .06  HCA 
GAP  7.09  A7P  97.48  TAL 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

40.97 

14 

53 

26 

4406.99 

-26.37 

206.32 

131  .03 

23 

3 

13 

2920 . 1 5 

-26.36 

89.74 

40.97 

14 

53 

26 

4406.99 

-26.37 

206.32 

131  .03 

23 

3 

13 

2920 . 1 5 

-26.36 

09.74 

48.97 

14 

53 

26 

4406.99 

-26.37 

206.32 

131  .03 

23 

3 

13 

2920 . 1 5 

-26.36 

89.74 

4.43  RAC  6560.3  VEL  12.445  PTH 

INJ  RT  ASC  INJ  A7MTH 


differential  corrections 

TCE  1.4717  TRA-2 .0990  TC3-2.0508  0AU  .9269 

ROE  .4030  RRA  -.0966  RC3  -.2002  FAU  .04313 

FCE  .8033  FRA  -.5308  FC3-1 .1147  0SP  13442 

BCE  1.5492  6RA  2.1012  6C3  2.0698  FSP  -512 


240.32 
240.30 

248 . 32 
240.30 

240 . 32 
240.30 


SGT  4J09.0  SCR 
RRT  .7682  RRF 
SG6  4231 .2  R23 
SGI  4214.2  SG2 


47.03 
47.03 
47.03 
47.03 
47.03 
47.03 
mew  accdr; 
596.1  SC3 
.9117  RTF 
.2950  R13 
379.3  THA 


I SMA 

127.16 

ECC  .19004 

INC 

0.1411 

VI 

30.050 

1 tap 

47.60 

RCA  102.99 

APO 

151 .32 

V2 

34  .880 

► ETE 

212.41 

7AC  120.62 

ETC 

195.70 

CLP 

-159-14 

CL 

X 

> 

7. 

.536 

CPA  -35.30 

RAP 

45.26 

ECC 

1.5513 

< INJ 

TIME 

PC  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

16 

6 

53 

3007.0 

- 

31  .57 

199.79 

23 

51 

53 

2320.2 

- 

31  .56 

03.21 

16 

6 

53 

3007.0 

- 

31  .57 

199.79 

23 

51 

53 

2320.2 

- 

31 .56 

83.21 

16 

6 

53 

3007.0 

- 

31  .57 

199.79 

23 

51 

53 

2320.2 

- 

31  .56 

83.21 

iCY 

ORBIT  DETERMINATION  ACCURACY 

151  .5 

ST  1734.6 

SR 

400.9 

SS 

591  .1 

.9326 

CRT  .8858 

CRS 

-.9830 

CST 

-.9544 

.9356 

LSA  1876.1 

MSA 

264  .4 

SSA 

6.4 

6.29 

ELI  1707.0 

El2 

216.7 

alf 

14  .01 

LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CCNJC 
RL  140.27  LAL  -.00  LOL  161.24 

RP  108.61  LAP  -3.16  LOP  7.64 


FLIGHT  TIME  144.00 


ARRIVAL  DATE  JUL  24  1969 


OISTANCE  425.693 

VL  27.263  GAL  -5.06  A7l  02.91  HCA  206.57  SMA  126.77  ECC  .19058  INC  7.0874  V]  30.050 
VP  37.376  GAP  7,30  A7P  96,35  TAL  202.51  TAP  49.09  RCA  102.61  APO  150,93  V2  34.091 


RC  147.057 

GL  30.60 

GP  -42.76 

2AL  121.02 

ZAP  133.41  ETS  302.19 

7AE  119.92 

ETE 

210.94 

ZAC  123.54 

ETC  195.43 

ClP-159.39 

PLAPCTOCENTRIC  CONIC 

C3  28.842 

VHL  5.370 

OLA  46.24 

RAL  8 .09 

RAO  6560.2  VEL  12,256 

PTH  2.20 

VHP 

7.196 

OPA  -30.64 

RAP  45.14 

ECC  1 .4  74  7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5i  .70 

15  17  54 

4344.79 

-27.04 

200.96  240.05 

50.94 

16 

30  19 

3744.0 

-31 .89 

194 .09 

120.22 

23  7 59 

2907.16 

-27.03 

89.13  240.03 

50.93 

23 

56  26 

2307.2 

-31 .88 

82.24 

51  .70 

15  17  54 

4344 .79 

-27.04 

200.96  240.05 

50,94 

16 

30  19 

3744  .0 

-31 .89 

194 .09 

120.22 

23  7 59 

2907.16 

-27.03 

89.13  240.03 

50.93 

23 

56  26 

2307.2 

-31 .08 

82.2* 

51  .70 

15  17  54 

4344 .79 

-27.04 

200.98  240.85 

50.94 

16 

30  19 

3744.8 

-31  .09 

194 .09 

120.22 

23  7 59 

2907.16 

-27.03 

89.13  240.03 

50.93 

23 

56  26 

2307.2 

-31 .88 

02.24 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4023  TRA-1.9302  TC3-2.4403  0AU  .9470 

RCE  .4455  RRA  - .0768  RC3  -.2960  FAU  .04473 

FDE  .0666  FRA  -.4469  FC3-1 .3425  0SP  13095 

806  1.4713  0RA  1.9317  0C3  2.4582  FSP  -503 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  4239.6  SGR  504.0  SC3  159-5 

RRT  ,7663  RRF  .9004  RTF  .9217 

SG0  4279.6  R23  .3060  R13  .9246 

SGI  4263-3  SG2  373.1  THA  6.07 


0R8I T DETERMINA 
ST  1^44,2  SR 
CRT  .0943  CRS 
LSA  1083.8  MSA 
ELI  3796.3  £l2 


TION  ACCURACY 
476.7  SS  589.7 
-.9891  CST  -.9499 
261 .9  SSA  7.6 
207.2  AlF  13.92 


launch  CATE  MAR  2 1969 


flight  time  ue. on 


ARRIVAL  CATE  JUL  26  1969 


HELIOCENTRIC  CONIC 

RL  140.27  LAL  -.00  La  161.24  VL  27.205 

RP  108.58  LAP  -3.09  LOP  10.83  VP  37.344 

RC  150.092  GL  35.70  GP  -39.12  7Al  122.02 

PLANETOCENTRIC  CONIC 


DISTANCE  431  .509 

GAL  -4.74  A7L  83.76  HCA  209.73  SMA  126.39  ECC  .19120  INC  6.2423  VI  30.050 
GAP  7.51  A7P  95.43  TAL  200.84  TAP  50.57  RCA  102.22  APO  150.57  V2  34.902 
ZAP  136.77  ETS  303.29  ?A£  121.91  ETE  209.30  /AC  126.27  ETC  194.95  ClP-159.90 


C3  25.419 

VHL  5.042 

OLA  44.42 

RAL  11.66 

RAO  6568.0 

VEL  12.116 

PTH  2.17 

VHP  6.976 

OPA  -26,48 

RAP  45.40 

ECC  1 .4183 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54.22 

15  41  10 

4289,72 

-27.42 

196.21 

249.71 

53.57 

16  52  47 

3689.7 

-31 .97 

189.05 

125.78 

23  13  5 

2899.45 

-27.4] 

50.75 

249.70 

53.56 

24  1 25 

2299 . 5 

-3l .95 

81.59 

54.22 

3 5 4 J 10 

4289 . 72 

-27.42 

196.21 

249.71 

53.57 

16  52  47 

3609.7 

-31 .97 

189.05 

125.70 

23  13  5 

2899.45 

-27.41 

80.75 

249.70 

53.56 

24  1 25 

2299.5 

-31 .95 

01  .59 

54,22 

15  4J  10 

4289.72 

-27.42 

196,21 

249.7] 

53.57 

16  52  47 

3689.7 

-31 .97 

189.05 

125.70 

23  13  5 

2899.45 

-27.4] 

80.75 

249.70 

53.56 

24  1 25 

2299.5 

-31 .95 

81 .59 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


0R6IT  DETERMINATION  ACCURACY 


TOE 

1.3194 

TRA-1 .0016 

TC3-2.8760 

0AU 

.9832 

SGT 

4344.6 

SGR 

570.0  SG3 

168.0 

ST 

1730.7 

SR 

462.1 

SS 

570.3 

RCE 

.4055 

RRA  -.0667 

RC3  -.3155 

FAU 

.04662 

RRT 

,7745 

RRF 

.9025  RTF 

.91  71 

CRT 

.8994 

CRS 

-.9921 

CST 

-.9463 

FOE 

.8163 

FRA  -.3759 

FC3-1 .5879 

BSP 

13607 

5GB 

4581 .9 

R23 

.2962  R13 

.9196 

LSA 

1862.6 

MSA 

254  .6 

SSA 

9.0 

BOE 

1 . 3803 

BRA  1 .0028 

8C3  2.8932 

FSP 

-542 

SGI 

4367.1 

SG2 

350.7  THA 

5.84 

ELI 

1700.5 

El2 

196.4 

alf 

13.67 

LAUNCH  CATE  MAR  2 1969 


FLIGHT  TIME  140.00 


ARRIVAL  DATE  JUL  28  1969 


HELIOCENTRIC  CONIC 


RL 

140,27 

LAL 

-.00 

La 

16! .24 

VL 

27.340 

CAL 

RP 

100 .54 

LAP 

-3.01 

LOP 

14.01 

VP 

37.313 

GAP 

RC 

152.312 

GL 

33.22 

GP 

-35.94 

zal 

121 .73 

ZAP 

planetocentric  conic 

C3 

22.797 

VHL 

4.775 

ola 

42.00 

ral 

15.20 

RAD 

DISTANCE  437.320 

4.40  AZl  84.45  HCA  212.89  SMA  126.02  ECC  .19211'  INC  5.5456  VJ  30.05O 

-r  7.72  A7P  94.66  TAL  199.16  TAP  52.05  RCA  101  .81  APO  150.22  V2  34.914 

7AL  121.73  ZAP  139.77  ETS  304.19  ZAt  123.50  ETE  207.66  ?AC  120.00  ETC  194.36  ClP-160.55 

RAD  6567.9  VEL  12.007  PTH  2.14  VHP  6.039  DPA  -22.76  RAP  45,96  ECC  J.3752 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.35 

16  3 50 

4240.53 

-27,63 

191 .96 

250.90 

55 .50 

17 

14  J! 

3640.5 

-31 .91 

184 .58 

123.65 

23  18  45 

2095.28 

-27.61 

06.54 

250.89 

55.79 

24 

7 0 

2295.3 

-31 .89 

01  .17 

56.35 

16  3 50 

4240.53 

-27.63 

191 .96 

250.90 

55.80 

17 

14  31 

3640.5 

-31 .91 

184.58 

123.65 

23  18  45 

2895.28 

-27.61 

00.54 

250.89 

" 55.79 

24 

7 0 

2295.3 

-31 .89 

81  .17 

56.35 

16  3 50 

4240.53 

-27.63 

191 .96 

250.90 

55.00 

17 

14  31 

3640 . 5 

-31 .91 

104.50 

123.65 

23  10  45 

2895.28 

-27.61 

08.54 

250.89 

55.79 

24 

7 0 

2295.3 

-31 .69 

01 .17 

DIFFERENTIAL  CORRECTIONS 
TCE  1.2501  TRA- 1.6694  TC3-3.3067  3AU  1.0126 

RCE  .3753  RRA  -.0550  RC3  -.3240  FAU  .04752 

FDE  .7667  FRA  -.2972  FC3-1 .8046  BSP  13991 

80E  1.3129  BRA  1.6703  SC3  3 . 3226  FSP  -566 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4441 .0  SGR 
RRT  .774 2 RRF 
5G0  4475.5  R23 
SGI  4461 .8  SG2 


ORBIT  DETERMINATION  ACCURACY 


554  .2 

SG3 

173.9 

ST 

1720.7 

SR 

451  .3 

SS 

551  .3 

.8897 

RTF 

.9128 

CRT 

.9053 

CRS 

-.9947 

CST 

-.9429 

.2022 

R13 

.9150 

LSA 

1845.8 

MSA 

24  7.7 

SSA 

10.5 

349.2 

THA 

5.55 

ELI 

1769.1 

EL2 

106.5 

alf 

13.5l 

2025 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  2 1969 

heliocentric  CONIC 
RL  148.2 7 LAL  -.00  LOL  163-24 
RP  108.50  LAP  -2.92  LOP  XT .20 
RC  154.516  GL  30 .87  GP  -33.17 
planetocentric  CONIC 
C3  20.726  VHL  4.553  CLA  41.56 
LNCH  a/mth  LNCH  TIME  L-I  TIME 
58.20  16  25  46  4196.30 

121.80  23  25  6 2893.53 

58.20  16  25  46  4196.30 

121.80  23  25  6 2893.53 

58.20  16  25  46  4196.30 

121.80  23  25  6 2893.53 

differential  corrections 
TOE  1.2128  TRA-1.5320  TC3-3.7307 
ROE  .3527  RRA  -.0431  RC3  - . 3269 
FOE  .7188  FRA  -.2142  FC3-1 .9887 
BOE  1 .2630  BRA  1.5326  BC3  3.7450 

LAUNCH  OATE  MAR  2 1969 


flight  time  150.00 


ARRIVAL  CATE  JUL  30  1969 


DISTANCE  443.125 

VL  27  090  GAL  -4.06  A7L  85.04  MCA  216.06  SMA  125.64  ECC  .19310  INC  4.9583  VI  30.050 
VP  37  283  GAP  7.93  A7P  94.01  TAL  197.46  TAP  53.52  RCA  101.38  APO  149.91  V2  34.926 
7AL  121.00  ZAP  142.45  ETS  304.92  ZAE  124.80  ETE  206.06  ZAC  131.38  ETC  193.80  ClP-161.29 


RAL  18.74 
INJ  LAT 
-27.73 
-27.71 
-27.73 
-27.71 
-27.73 
-27.71 

BAU  1.0377 
FAU  .04761 
BSP  14275 
FSP  -577 


VEL  11.921 

PTH  2.12 

VHP  6 . 760 

DPA  -19.41 

RAP  46.70 

ECC  1.34U 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

252.41 

57.70 

17  35  43 

3596.3 

-31 .77 

180.61 

252.40 

57.69 

24  13  20 

2293.5 

-31 .76 

80.93 

252.41 

57.70 

17  35  43 

3596.3 

-31 .77 

180.61 

252.40 

57.69 

24  13  20 

2293 . 5 

-31 .76 

80.93 

252.41 

57.70 

17  35  43 

3596.3 

-31 .77 

160.61 

252.40 

57.69 

24  13  20 

2293,5 

-31 .76 

80.93 

INJ  LONG 
188.15 
88.46 
188.15 
88.46 
188.15 

88.46  __ 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4528.7  5GR 
RRT  .7679  RRF 
see  4560.7  R23 
SGI  4547.7  $02 

FLIGHT  TIME  152.00 


ORBIT  DETERMINATION  ACCURACY 


539.3 

SG3 

177.6 

ST 

1714.0 

SR 

444.5 

SS 

533.1 

.0718  RTF 

.9086 

CRT 

.9126 

CRS 

-.9968 

CST 

-.9396 

.2654 

R13 

.9105 

LSA 

1833.4 

MSA 

240.7 

SSA 

12.2 

344.0 

THA 

5.25 

ELI 

1761 .8 

EL2 

176.8 

AlF 

13.45 

ARRIVAL  CATE  AUG  1 1969 


HELIOCENTRIC  CONIC 

RL  148.27  LAL  -.00  LOL  161.24  VL  27.034 

RP  108,47  LAP  -2.82  LOP  20.39  VP  37.253 

RC  156.704  GL  28.68  OP  -30.74  ZAL  119.89 

PLANETOCENTRIC  CONIC 

C3  19.054  VHL  4,365  OLA  40.43  RAL  22.34 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

59.84 

16  47  18 

4156.32 

-27.75 

184.73 

120.16 

23  32  15 

2893.51 

-27.74 

88.40 

59.84 

16  47  38 

4156.32 

-27.75 

184.73 

120.1 6 

23  32  15 

2893.51 

-27.74 

88.40 

59.84 

16  47  18 

4156.32 

-27.75 

184.73 

120.16 

23  32  15 

2893.51 

-27.74 

88.48 

DIFFERENTIAL 

CORRECTIONS 

MIO-4 

TOE  1.1759  TRA-1.3926  TC3-4.1553  BAU  1.0617 
ROE  .3351  RRA  -.0326  RC3  -.3261  FAU  .04723 
FOE  .6705  FRA  -.1329  FC3-2.U60  BSP  14576 
BOE  1.2227  BRA  1,3930  8C3  4.1681  FSP  -585 


01  STANCE  448.923 

GAL  -3.71  AZL  85.55  HCA  219.24  SMA  125.28  ECC  .19423  INC  4.4537  VI  30  . 0 50 

GAP  8.14  AZP  93.45  TAL  195.75  TAP  54.98  RCA  100.95  APO  149.61  V2  34.938 

ZAP  144.86  ETS  305.51  ZAE  125.85  ETE  204.56  ZAC  133.83  ETC  193.23  ClP-162.07 

2.10  VHP  6.726  OPA  -16.39  RAP  47.80  ECC  1.3136 

INJ  RT  A SC 
254.22 

254.21 

254.22 

254.21 

254.22 
254.21 

ruTION  ACCURACY 

SGT  4616.2  SGR  526.9  SG3  179.9 

RRT  .7593  RRF  .8506  RTF  .9055 

SG6  4646.2  «23  .2447  R13  .907J 

SGI  4633.6  SG2  341.6  THA  4.98 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.33 

17  56  34 

3556.3 

-31 .60 

177.07 

59.32 

24  20  29 

2293,5 

-31.59 

80.82 

59.33 

17  56  34 

3556.3 

-31 .60 

177.07 

59.32 

24  20  29 

2293.5 

-31.59 

80.82 

59.33 

17  56  34 

3556.3 

-31 .60 

177.07 

59.32 

24  20  29 

2293.5 

-31.59 

80.82 

ST  1706.9  SR  440,2  S$  514.0 
CRT  .9209  CRS  -.9982  CST  -.9366 
L$A  1821.2  MSA  232.8  SSA  13.9 
ELI  1754,8  El2  166.9  AlF  13.48 


LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 
RP  108.43  LAP  -2.71  LOP  23.58 
RC  158.875  GL  26.63  GP  -28.61 
planetocentric  conic 
C3  17.683  VHL  4.205  ClA  39.45 
LNCH  AZMTH  LNCH  TIME  t'l  TIME 
61 .30  17  8 4J  4H9.85 

118.70  23  40  11  2895.02 

61 .30  17  841  4119.85 

118.70  23  40  11  2895.02 

61 .30  17  8 41  4119.85 

118.70  23  40  11  2895.02 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1456  TRA-1.2486  TC3-4.5749 
ROE  .3215  RRA  -.0230  RC3  -.3235 
FOE  .6228  FRA  -.0533  FC3-2.2746 
BOE  1.1898  BRA  1 .2488  BC3  4.5863 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
Rl  148.27  LAL  -.00  LOL  161-24 
RP  108.39  LAP  -2.59  LOP  26.78 
RC  161.027  GL  24.68  GP  -26.73 
planetocentric  ccnic 

C3  16.550  VHL  4.068  OLA  38.57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
62.63  17  30  5 4086.42 

117.37  23  48  54  2897.90 

62.63  17  30  5 4086.42 

117.37  23  48  54  2897.90 

62.63  17  30  5 4086.42 

117.37  23  48  54  2897.90 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1216  TRA-J .0963  TC3-4.9808 
ROE  .3116  RRA  -,0l33  RC3  -.3187 
FOE  .5779  FRA  .0260  FC3-2.3695 
BOE  1.1641  BRA  1.0964  8C3  4.991 0 


flight  time  154.00 
01  STANCE  454.712 

VL  26.977  GAL  -3.35  A7L  85.99  HCA  222-41  SMA  124.92 
VP  37.224  GAP  8.36  AZP  92,96  TAL  194.03  TAP  56,44 
ZAL  118.42  ZAP  147.04  ETS  305-94  ZAE  126.71  £TE  203.17 


ARRIVAL  CATE  AUC  3 1969 


ECC  .19552  INC  4.0129  VI  30.050 
RCA  100.50  APO  149.35  V2  34.951 
ZAC  136.22  ETC  192.67  CLP-I6Z.09 


RAL  26.01 
INJ  LAT 
-27,73 
-27.72 
-27.73 
-27.72 
-27.73 
-27.72 

BAU  1.0842 
FAU  .04646 
BSP  14862 
FSP  -589 


VL  26.921 
VP  37.196 
ZAL  116.62 

RAL  29.79 
INJ  LAT 
-27.66 
-27,65 
-27.66 
-27.65 
-27.66 
-27.65 

BAU  1.1043 
FAU  .04530 
BSP  1 5087 
FSP  -585 


RAO  6567.7  VEL  11.793  PTH  2.09  VHP  6.724  OPA  -13.66  PAP  40.99  ECC  1.2910 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  LONG 
181 .63 
88.59 
181 .63 
88.59 
181 .63 
88.59 


256.32 

256.31 

256.32 

256.31 

256.32 
256.31 


60.74  18  17  20 

60.73  24  28  26 

60.74  18  17  20 

60.73  24  28  26 

60.74  18  17  20 

60.73  24  28  26 


3519.8 
2295  .0 
3519-8 
2295.0 
3519.8 
2295  .0 


-31  .40 
-31  .39 
-31  .40 
-31 ,39 
-31  .40 
-31 .39 


173.87 

80.83 

173.67 

80.83 

173.87 

80.83 


ORBIT  DETERMINATION  ACCURACY 


SGT  4700.4  SGR 

517.3  SG3  181.0 

ST 

1699.0 

SR 

438.3 

SS 

494 .4 

RRT  .7485  RRF 

.8269  RTF  , 

.9031 

CRT 

.9303 

CRS 

-.9.900 

CST 

- .9336 

SGB  4720.0  R23 

.2222  Rl 3 

,9044 

LSA 

1809.0 

MSA 

224.2 

SSA 

1 5.9 

SGI  4716.4  SG2 

341.9  THA 

4.73 

ELI 

1747.6 

EL2 

156.4 

ALF 

13.61 

flight  time  156.00 

ARRIVAL 

CATE 

AUG 

5 1969 

DISTANCE  460. 

492 

GAL  -2.97  AZL  86.30  HCA  225.59 

SMA  124.57 

ECC 

.19698 

INC 

3.6224 

VJ 

30.050 

GAP  8.59  AZP  92.54 

TAL  192.30 

TAP  57.89 

RCA 

100.03 

APO 

149.11 

V2 

34 ,964 

ZAP  149.01  ETS  306.23 

ZAE  127.42 

ETE  201 .90 

ZAC 

138.59 

ETC 

192.15 

CLP 

-163. 7J 

RAO  6567.7  VEL  11.745 

PTH  2.07 

VHP  6.748 

OPA 

-11.17 

RAP 

50.33 

ECC 

1 .2724 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

170.00  258.72 

61.97 

18  38  11 

3486.4 

- 

31  .18 

1 70 . 96 

88.79  258.71 

61.96 

24  37  12 

2297.9 

' 

31 .16 

80.95 

170,80  , 258.72 

61 .97 

18  38  11 

3406.4 

- 

31.18 

170.96 

08.79  258.71 

61.96 

24  37  12 

2297.9 

- 

31 .16 

80.95 

170.80  258.72 

61.97 

18  30  11 

3486.4 

- 

3 1.18 

170.96 

88.79  258.71 

61.96 

24  37  12 

2297.9 

- 

31  .16 

80.95 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4777.0  SGR 

510.3  SG3 

180.8 

ST 

1691.5 

SR 

439.0 

SS 

475.8 

RRT  .7349  RRF 

.8014  RTF 

.9007 

CRT 

.9406 

CRS 

-.9980 

CST 

-.9305 

SG8  4804.2  R23 

.2006  Rl 3 

.9019 

LSA 

1798.3 

MSA 

215.1 

SSA 

10.0 

SGI  4791 .7  SG2 

345.1  THA 

4.51 

ELI 

1741  .6 

El2 

144  .0 

ALF 

13.82 

2026 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  MA R 2 1969 


HELIOCENTRIC  CONIC 


flight  time  158.00 
CI STANCE  466. 262 


ARRIVAL  DATE  AUG  7 1969 


RL  148.27 

LAL 

-.00 

LOL  161  .24 

VL  26.866 

GAL  -2.5i 

RP  100.35 

LAP 

-2.46 

LOP  29.9 7 

VP  37.1 68 

GAP  8. Si 

RC  163.161 

GL 

22.81 

GP  -25.07 

ZAL  114.52 

ZAP  150.8; 

planetocentric  conic 

C3  15.614 

VHL 

3.951 

CLA  37.78 

RAL  33.68 

RAC  6567. ( 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

63.07 

17 

51  46 

4055.40 

-27.55 

176.17 

116.13 

0 

2 1 4 

2902.43 

-27.54 

89.10 

63.87 

17 

51  46 

4055.40 

-27.55 

176,17 

116.13 

0 

2 14 

2902.43 

-27.54 

89.10 

63.07 

17 

51  46 

4055.40 

-27.55 

176.17 

116.13 

0 

2 14 

2902.43 

-27.54 

89.10 

differential  corrections 

MIO-i 

TCE  1 .0976 

TRA 

-.9408 

TC3-5.3775 

BAU  1.1244 

SGT  - 

ROE  .3030 

RRA 

-.0045 

RC3  -.3140 

FAU  .04400 

RRT 

FOE  .5323 

FRA 

.0997 

FC3-2.4399 

BSP  15356 

SOB 

BCE  1.1  389 

BRA 

.9408 

6C3  5.3867 

FSP  -583 

SGI 

78  SHA  124.22  ECC  .1986 2 INC  3.27J9  VI 

92.16  TAl  190.56  TAP  59.34  RCA  99.55  APO  148.89  V2 


30.050 

34.977 


2.06  VHP  6.794  DPA  -8.89  RAP  51.79  ECC  1.2570 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

261  .40 

63.06 

J 8 59  21 

3455.4 

-30.93 

1 68 . 28 

261.39 

63.04 

0 50  37 

2302.4 

-30.92 

81  .20 

261  .40 

63.06 

18  59  21 

3455.4 

-30.93 

160.28 

261.39 

63.04 

0 50  37 

2302.4 

-30.92 

81  .20 

261.40 

63.06 

10  59  21 

3455.4 

-30.93 

168.20 

261 .39 

63.04 

0 50  37 

2302.4 

-30.92 

81  .20 

MIO-COURSE  EXECUTION  ACCURACY 
6 55.1  SGR 
.7215  RRF 
i881.4  R23 


ORBIT  OETERHINATION  ACCURACY 


launch  DATE  MAR  2 1969 


506.0 

5G3 

180.1 

ST 

1670.5  SR 

440.6 

SS 

455.4 

.7755 

RTF 

.8997 

CRT 

.9511  CRS 

'.99  54 

CST 

-.9270 

.1777 

R13 

.9006 

LSA 

1702.2  MSA 

205.0 

SSA 

20.3 

349.3 

THA 

4.32 

ELI 

1730.3  El2 

132.1 

alf 

14.10 

160.00 

ARRIVAL 

CATE 

AUG 

9 1969 

HELIOCENTRIC  CONIC  OISTANCE  472.020 

RL  148.27  LAL  -.00  LOL  161.24  VL  26.811  GAL  -2.19  AZL  87.05  HCA  231.97  SHA  123.88 

RP  108.31  LAP  -2.33  LOP  33.17  VP  37.J41  GAP  9.05  AZP  91.82  TAL  188.81  TAP  60.78 

RC  165.276  GL  21.00  GP  -23.60  ZAL  112-14  ZAP  152.45  ETS  306.38  ZAE  128.51  ETE  199.69 

planetocentric  conic 

3.853  OLA  37.03  RAL  37.71  RAO  6567.6  VEL  11.672  PTH  2.05  VHP  6.857  OPA  -6.81  RAP  53.37  ECC  1 .244  3 

INJ  RT  ASC  INJ  AZMTH 


ECC  .20044  INC  2.9539  Vi  30.050 
RCA  99.05  APO  148.71  V2  34.990 
ZAC  143.29  ETC  191.19  ClP-165.30 


C3  14.847  VHL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

65.06 

10  13  57 

4026.10 

-27.39 

173.70 

114.94 

0 12  11 

2909.01 

-27.37 

09.54 

65.06 

10  13  57 

4026.18 

-27.39 

173.70 

114.94 

0 12  11 

2909.01 

-27.37 

89.54 

65.06 

10  13  57 

4026.18 

-27.39 

173.70 

114.94 

0 12  11 

2909.01 

-27.37 

09.54 

264.37 

264.36 

264.37 

264.36 

264.37 
264.36 


64.03 

64.02 

64.03 

64.02 

64.03 
64.02 


INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  21 

3 

3426.2 

-30.64 

165.76 

1 

0 

40 

2309.0 

-30.63 

81  .60 

19 

21 

3 

3426.2 

-30.64 

165.76 

1 

0 

40 

2309.0 

-30.63 

81  .60 

19  21 

3 

3426.2 

-30.64 

165.76 

1 

0 

40 

2309.0 

-30.63 

01  .60 

differential  CORRECTIONS 
TOE  1.0721  TRA  -.7785  TC3-5.7564  BAU  1.1442 

ROE  .2977  RRA  .0043  RC3  -.3 112  FAU  .04259 

FOE  .4862  FRA  . 1 702  FC3-2.4836  BSP  15637 

BOE  1.1127  BRA  .7705  BC3  5.7640  FSP  -580 


MID-COURSE  EXECUTION  ACCURACY 
SOT  493J .8  SGR 
RRT  . 7079  RRf 
SOB  4957.4  R23 
SGI  4944.7  SG2 


ORBIT  DETERMINATION  ACCURACY 


503.5 

SG3 

178.9 

ST 

1657.0 

SR 

44?  .7 

SS 

433.3 

.7497 

RTF 

.8994 

CRT 

.9614 

CRS 

-.9902 

CST 

-.9226 

.1553 

R13 

.9002 

LSA 

1759.0 

MSA 

194.2 

SSA 

23.1 

354.7 

THA 

4.16 

ELI 

171 1 .9 

El2 

110.0 

alf 

14.47 

161 .24 
36.37 
-22.30 


lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

10  36  53 

39 96.09 

-27.16 

171 .31 

267.61 

64.92 

0 22  20 

2910 .2^ 

-27.15 

90.17 

267.60 

64.90 

18  36  53 

3998  .OT 

-27.16 

171 .31 

267. ,61 

64.92 

0 22  28 

2918.28 

-27.15 

90.17 

267.60 

64.90 

10  36  53 

3998 .09 

-27.16 

171 .31 

267.61 

64.92 

0 22  20 

2918.28 

-27.15 

90.17 

267.60 

64.90 

LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  '.DO  LOL 
RP  108.26  LAP  -2.10  LOP 
RC  167.370  CL  19.23  GP 
PLANETOCENTRIC  CONIC 
C3  14.230  VHL  3.772  OLA 
lnch  azmth 
66.26 
113.74 
66.26 

113.74 
66.26 

133.74 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0475  TRA  -.6045  TC3-6.0952 
ROE  .2937  RRA  .0140  RC3  -.3060 
FOE  .4430  FRA  .2410  FC3-2.4905 
BOE  1.0879  BRA  .6047  0C3  6.1028 

LAUNCH  DATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 
RP  108.22  LAP  -2.04  LOP  39.57 
RC  169.445  GL  17.40  GP  -21.13 
planetocentric  CONIC 
C3  13.754  VHL  3.709  OLA  35.58 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
67.49  19  0 48  3970.33 

112.51  0 32  46  2931 .08 

67.49  19  0 48  3970.33 

112.51  0 32  46  2931 .08 

67.49  19  0 48  3970.33 

112.51  0 32  46  2931 .06 

DIFFERENTIAL  CORRECTIONS 
TDE  1.0138  TRA  -.4271  TC3-6.4052 
ROE  -2901  RRA  .0234  RC3  -.3027 
FOE  .3966  FRA  .3050  FC3-2.4772 
BCE  1.0545  BRA  .4278  BC3  6.4124 


26.757  GAL 
37.114  GAP 


flight  time  162.00 

OISTANCE  477.767 

-1.70  AZL  87.34  HCA  235.16  SHA  123.55 
9.29  A7P  91.52  TAL  107.06  TAP  62.22  RCA 


ARRIVAL  cate  AUG  1 1 1 969 


36.31  RAL  41.07  RAO  6567.6  VEL  11.645  PTH 


2.04  VHP 
INJ 


6.935  OPA 
TIME  PO 


19  43  31 
111  6 
19  43  31 
1 11  6 
19  43  31 
1 11  6 


.20245 

INC  2.6622 

VI  30.050 

98.53 

APO  140.56 

V2  35.003 

145.62 

ETC  190.74 

CLP' 1 66 . 2 1 

-4.00 

RAP  55.05 

ECC  1 .2342 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3398 . 1 

-30.30 

163.33 

2318.3 

-30.29 

82.19 

3398.1 

-30.30 

163.33 

2318.3 

-30.29 

02.19 

3398.1 

-30.30 

163.33 

2318.3 

'30.29 

82.19 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.1610  SGT  4997.6  SGR  503.0  SG3  176.0 

FAU  .04094  RRT  .6927  RRF  .7246  RTF  .8987 

BSP  15813  SG6  5022.8  R23  .1370  R13  .899 4 

FSP  -569  SGI  5009.8  SG2  361.8  THA  4.01 

FLIGHT  TIME  164.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1633.1  SR  446.2  SS  412.8 

CRT  .9715  CRS  -.9813  CST  -,91?I 

LSA  1732.7  MSA  183.6  SSA  26.1 

ELI  1689.9  El2  102.2  AlF  14.92 

ARRIVAL  DATE  AUG  13  1969 


VL  26.703 
VP  37.088 
ZAL  106.61 

RAL  46.16 
INJ  LAT 
-26.86 
-26.85 
-26.86 
-26.85 
-26.86 
-26.85 

BAU  1.1791 
FAU  .03935 
BSP  16081 
FSP  -565 


OISTANCE  483.500 

GAL  -1.36  AZL  87.61  HCA  238.35  SHA  123. ZZ  ECC  .20467  INC  2.3920  VI 

GAP  9.54  A7P  91.26  TAL  185.30  TAP  63.65  RCA  98.00  APO  148.44  V2  

ZAP  155.36  ETS  305.93  ZAE  129.31  ETE  197.88  7AC  147.96  ETC  190.31  ClP-167.03 


30.050 

35.016 


RAO  6567.5  VEL  11.625  PTH  2.04  VHP  7.027 
INJ  LONG  TNJ  RT  ASC  INJ  AZMTH  INJ  TIME 


168.94 
91.04 
168.94 
91.04 
168.94 
91  .04 


271 .11 
271  .11 
271  .11 
271  .11 
271.11 
271  .11 


65.74 

65.7? 

65.74 

65.7? 

65.74 

65.7? 


OPA  -3.11  RAP  56.82  ECC  I .2264 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


20  6 58 

1 21  38 
20  6 50 

1 21 
6 


20 
1 21 


30 

50 

30 


3370.3 
2331 .1 
3370.3 
2331  .1 
3370.3 
2331  .1 


-29.90 

-29.09 

-29.90 

-29.09 

-29.90 

-29.89 


160 .94 

83.04 
160 .94 

03.04 
160  .94 

83.04 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5067.8 

SGR 

503.3 

SG3 

174.7 

ST 

3591 .5 

SR 

440.5 

SS 

380.  J 

RRT 

.6794 

RRF 

.7006  RTF 

.8998 

CRT 

.9804 

CRS 

-.9673 

CST 

- .9094 

SGB 

5092.7 

R23 

.1173 

R13 

.9004 

LSA 

1689.3 

MSA 

172.7 

SSA 

29.7 

SGI 

5079.4 

5G2 

36 8.4 

THA 

3.08 

El! 

1651.3 

El2 

85.1 

ALF 

15.49 

2027 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  (VOL  4 1968-69 


.AUNCH  CATE  WAR  2 1969 

flight  time  lee.oo 

ARRIVAL  CATE 

AUG 

15  1969 

HELIOCENTRIC  CONIC 

DISTANCE  489. 

219 

RL  148.27 

LAL  -.00 

LOL  161 .24 

VL  26.650 

gal  -.92 

A7L  87.86 

HCA  241 .55 

SMA 

122.89 

ECC  .207J! 

INC  2.1397 

VJ 

30.050 

RP  108.18 

LAP  -1.88 

LOP  42.77 

VP  37.062 

GAP  9.80 

A7P  91 .02 

TAL  183.54 

TAP 

65 

i .09 

RCA  97.44 

APO  148.35 

V2 

35.030 

RC  171 .498 

CL  15.76 

GP  -20.09 

7AL  103.51 

7AP  156.65 

ETS  305.48 

7AE  129.63 

ETE 

197.10 

7AC  150.31 

EK  189.88 

CLP 

'167.84 

PLANETOCENTRIC  CONIC 

C3  13.412 

VHL  3 . 662 

CLA  34.82 

RAL  50.57 

RAC  6567.5 

VEL  11.610 

PtH  2,03 

VHP 

7. 

131 

CPA  -1.47 

RAP  58.66 

ECC 

1 .2207 

LNCH  A7MTH 

LNCH  TIME 

L ' I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.8  3 

19  25  57 

3941 .98 

-26.47 

166.50 

274.87 

66.50 

20 

31 

39 

3342.0 

-29.41 

1 58 .50 

III  .17 

0 42  45 

2948.43 

-26.46 

92.22 

274.86 

66.4  9 

1 

31 

53 

2348.4 

-29.40 

84 .21 

68.83 

19  25  57 

394J  .98 

-26.47 

166.50 

274.87 

66.50 

20 

31 

39 

3342.0 

'29.41 

158 .50 

111  .17 

0 42  45 

2948.43 

-26.46 

92.22 

274 .86 

66.49 

1 

31 

53 

2348.4 

'29.40 

84  21 

68.83 

19  25  57 

394 1 . 98 

-26.47 

166.50 

274.87 

66.50 

20 

31 

39 

3342.0 

-29.41 

158.50 

III  .17 

0 42  45 

2948.43 

-26.46 

92.22 

274.86 

66.49 

1 

31 

53 

2348.4 

'29.40 

84  .21 

differential  corrections 

MIC-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  .9726 

TRA  -.2415 

TC3-6.6672 

BAU  1.1966 

SCT  5135.6  SGR  1 

504.2  SG3  172, I 

ST  1535.0 

SR  450.1 

SS 

362.0 

ROE  .2874 

RRA  .0 333 

RC3  -.2990 

FAU  .03773 

RRT  . 

6661  RRT 

.6778  RTF 

.9015 

CRT  .9880 

CRS  -.9454 

CST 

- .8986 

FDE  .3493 

FRA  .3661 

FC3-2.4356 

BSP  16357 

see  5160.3  R23 

.0993  R13 

.9020 

LSA  1631  .6 

MSA  162.9 

5SA 

33.7 

BCE  1 .0142 

BRA  .2438 

BC3  6.6739 

FSP  -560 

SGI  5146.6  SG2  375.2  THA 

3.76 

ELI  1598.2 

El2  66.9 

alf 

16.19 

LAUNCH  DATE  MAS  2 1969  JGHT  TIME  166.00  ARRIVAL  DATE  AUG  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  494.921 


RL  148.27 

LAL 

-.00 

LOL  161 .24 

VL  26 . 598 

GAL  -.47 

A7L  88.10  HCA  244.75 

SMA 

122.58 

ECC  .20979 

INC  1 .9020 

VJ 

30  . 050 

RP  108.14 

LAP 

-1.7  2 

LOP  45.98 

VP  37.037 

GAP  10.07 

A7P  90.81 

TAL  181.77 

TAP 

66.52 

RCA  96 .86 

APO  148.29 

V2 

35.043 

RC  173.532 

CL 

14.06 

CP  -19.15 

7AL  100.22 

ZAP  157.85 

ETS  304.87 

7AE  129.92 

ETE 

196.40 

7AC  152.65 

ETC  189.46 

CLP 

-168.65 

PLANETOCENTRIC  CONIC 

C3  13.201 

VHL 

3.633 

Ola  34.02 

RAl  55.07 

RAO  6567.5 

VEL  11.601 

PTH  2.03 

VHP 

7, 

,247 

DPA  .05 

RAP  60.58 

ECC 

1 .21 73 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.31 

19 

52  41 

3911 .89 

-25.99 

163.91 

278.85 

67.23 

20 

57 

52 

3311  .9 

-28.84 

155.91 

109.69 

0 

51  55 

297 J .67 

-25.97 

93.81 

278.85 

67.22 

1 

41 

27 

237} ,7 

-28.83 

85  .80 

70.31 

19 

52  41 

3911 .89 

-25.99 

163.91 

278.85 

67.23 

20 

57 

52 

331 1 .9 

-28.84 

1 55 .91 

109.69 

0 

51  55 

2971 .67 

-25.97 

93.81 

278.85 

67.22 

1 

4 J 

27 

2371 .7 

-28.83 

85.80 

110.00 

I 

19  10 

2888.54 

-28.04 

88.24 

279.76 

69.60 

2 

7 

19 

2288 . 5 

-30.55 

79.95 

MO. 00 

0 

28  32 

3043.02 

-23.96 

98.38 

277.86 

64.85 

J 

19 

15 

2443.0 

-27.14 

90.66 

DIFFERENTIAL  CORRECTIONS 

MIC-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACT 

TOE  .9261 

TRA 

-.0432 

TC3-6.8578 

BAU  J .2114 

SGT  5193.6  SGR 

505.9  SG3  169.1 

ST  1468.3 

SR  451.7 

SS 

338.6 

ROE  .2860 

RRA 

.0446 

RC3  -.2930 

FAU  .03595 

RRT  . 

6519  RRF 

.6568  RTF 

.9024 

CRT  .9935 

CRS  -.9122 

CST 

- .8843 

FOE  .3042 

FRA 

.4283 

FC3-2.3579 

BSP  16559 

SGB  5218.2  R23 

.0861  R13 

,9028 

LSA  1564.8 

MS  A 156.6 

SSA 

37.  p 

90E  .9693 

BRA 

.0620 

BC3  6.8641 

FSP  -550 

SGI  5204.2  SG2  , 

382.8  THA 

3.65 

ELI  1535.4 

EL2  49-3 

alf 

17.01 

LAUNCH  DATE 

MAR 

2 1969 

Flight  time  170.00 

ARRIVAL  cate 

AUG 

19  1969 

HELIOCENTRIC  CONIC 


RL 

148.27 

LAL 

- .00 

LOL 

161 .24 

VL 

RP 

108.10 

LAP 

'1  .55 

LOP 

49.18 

VP 

RC 

175.544 

GL 

12.38 

GP 

-18. 30 

7AL 

PLANETOCENTRIC 

CONIC 

C3 

13.127 

VHL 

3.623 

OLA 

33.15 

RAL 

DISTANCE  500.622 

26 . 546  GAL  -.00  A7L  88 . 52  HCA  247.95  SMA  122.26  EC C .21273  INC  3.6763  VI  30.050 

37.012  GAP  10.35  A7P  90.63  TAl  180,01  TAP  67.96  RCA  96.25  APO  148.27  V2  35.056 

96.78  7AP  158.97  ETS  304.09  7AE  130.18  ETE  195.77  7AC  155.00  ETC  189.01  CLP-169.46 

59.61  RAO  6567.5  V£L  11.598  PTH  2.03  VHP  7.375  CPA  1.45  RAP  62.56  ECC  J.2160 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LOT 

72.00 

20  21  17 

3878.54 

-25.33 

16] .05 

283.02 

67.93 

21 

25  55 

3278.5 

-28. 3 5 

153.06 

108.00 

0 59  35 

3002.57 

-25.38 

95.93 

283.02 

67.92 

1 

49  37 

2402.6 

-28.14 

87.94 

72.00 

20  21  17 

3878.54 

-25.39 

161 ,05 

283.02 

67.93 

21 

25  55 

3278.5 

-28.15 

J 53.06 

108.00 

0 59  35 

3002.57 

-25.38 

95.93 

283.02 

67.92 

I 

49  37 

2402.6 

-28.M 

87.94 

110.00 

2 15  31 

2769.46 

-30.58 

7 9.91 

285.06 

73.93 

3 

1 40 

2169.5 

-32.48 

7]  .20 

no. oo 

0 8 27 

3359.65 

-20.40 

105.56 

280.49 

61  .96 

1 

1 7 

2559.7 

-23.98 

98.25 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


CR8IT  DETERMINATION  ACCURACY 


TCE 

.8779  TRA 

.0916 

TC3-7 .5441 

BAU 

1 .3258 

SGT  5642.8  SGR 

557,3  SG3  195.6 

ST 

1398.9 

SR 

468 .9 

SS 

354.6 

ROE 

.2960  RRA 

.0475 

RC3  -.3987 

FAU 

.04282 

RRT  .7138  RRF 

.7108  RTF  .9405 

CRT 

.9949 

CRS 

-.9127 

CST 

- .9094 

FOE 

.3119  FRA 

■ 44*3 

FC3-2.8242 

BSP 

21242 

SC9  5670.2  R23 

.0518  R13  -9408 

LSA 

1509.9 

MSA 

143.7 

SSA 

44  . j 

BCE 

.9264  BRA 

.1032 

8C3  7.5546 

FSP 

-901 

SC]  5656.9  SG2 

389.3  THA  4,05 

ELI 

1474 .7 

El2 

44 .9 

alf 

18.46 

tUNCH 

CATE  MAR 

2 1969 

FLIGHT  TIME  1 

72.00 

ARRIVAL 

CATE 

AUG 

21  1969 

HELIOCENTRIC  CONIC 

DISTANCE  506.270 

RL 

148.27  LAL 

-.00 

LOL  161 .24 

VL 

26.494 

GAL 

.49  A7L  88.54 

HCA  251.16  SMA  121 .96 

ECC 

.21592 

INC 

1 .4605 

VJ 

30.050 

RP 

J 08 .06  LAP 

-1 .38 

LOP  52.39 

VP 

36.988 

GAP 

10.64  A7P  90.47 

TAL  178.23  TAP  69.39 

RCA 

95  .62 

APO 

148.29 

V2 

35.069 

RC  177.535  OL  10.72  CP  -17.54 
PLANETOCENTRIC  conic 


7 At  93.18  7AF  160.00  ETS  303.15  7AE  130.41  ETE  195.19  7aC  157.37  ETC  188.54  CLP- 170. 25 


C3  13.187 

VHL 

3.631 

CLA  32.21 

RAl  64.22 

RAO  6567. 

.5  VEL  11 .601 

PTH  2.03 

VHP  7 

.514 

CPA  2,76 

RAF  64.60 

ECC 

J .21 70 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

73.96 

20 

52  24 

3839.99 

-24.68 

157.79 

287.40 

68.62 

21  56 

24 

3240.0 

-2T.36 

149.81 

106.04 

1 

5 12 

3043.10 

-24.67 

98.73 

287,39 

68.60 

1 55 

55 

2443.1 

-27.35 

90 . 75 

75.96 

20 

52  24 

3839.99 

-24.68 

157,79 

287.40 

68.62 

21  56 

24 

3240.0 

-27.36 

149.81 

106.04 

1 

5 12 

3043.10 

-24.67 

98.73 

267.39 

68.60 

1 55 

55 

2443.1 

-27.35 

90.75 

no. 00 

2 

57  49 

2695.00 

31  .86 

74 .48 

289.93 

76.91 

3 42 

44 

2095.0 

-33.33 

65.56 

no, oo 

0 

2 53 

3236 .09 

-17.89 

110.07 

283.92 

60.37 

0 56 

49 

2636.1 

-21 -69 

103.01 

DIFFERENTIAL 

. CORRECTIONS 

MJD- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8018 

TRA 

.3821 

TC3'7,0181 

BAU  I .2382 

SGT 

5299.8  SGR 

509.5  SG3  162.3 

ST  1292.1 

SR  451.6 

SS 

?9S . 5 

RCE  .2852 

RRA 

.0690 

RC3  -.2775 

FAU  .03238 

RRT 

-6252  RRF 

.6202  RTF 

.9060 

CRT  .9911 

CRS  -.7937 

CST 

.84  50 

FOE  .2136 

FRA 

.5445 

FC5-2.1257 

6SP  16872 

SOB 

5524.3  R23 

.0647  RJ  3 ■ 

.9063 

LSA  1390.4 

MSA  162.4 

SSA 

42. H 

BOE  .8510 

BRA 

.3883 

0C3  7.0235 

FSP  -524 

SCI 

5309.5  5G2 

396.9  THA 

3.46 

ELI  1367.6 

EL2  56.6 

alf 

19.14 

7028 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL  4,  1968-69  > 


UNCH  CATE  MAR 

2 1969 

FLIGHT  TIME  174.00 

arrival  date 

AUG 

23  1969 

heliocentric  conic 

DISTANCE  511  .912 

RL  148.27 

lal 

-.00 

LOL  161 .24 

VL  26.444 

GAL  .99 

A7L  88.75 

HCA 

254.37 

SMA 

121 .66 

ECC  .21941 

INC  J .2526 

VJ 

30.050 

RP  we. 02 

LAP 

-I  .21 

LOP 

55.60 

VP  36.964 

GAP  10.94 

A7P  90.34 

TAL 

176.47 

TAP 

70.83 

RCA  94.96 

APO  148.35 

V2 

35.083 

RC  179.506 

GL 

9.09 

GP  - 

16.85 

7AL  89.51 

7AP  160.97 

ETS  302.02 

Ui 

130.62 

ETE 

194.67 

7AC  159.73 

ETC  188.02 

CLP 

-171  .04 

PLANE TOCENTRIC  CONIC 

C3  13.395 

VHL 

3.660 

CLA 

31  .20 

RAl  68.80 

RAO  6567.5 

VEL  11.61 0 

PTH 

2.03 

VHP 

7.665 

OPA  3.97 

RAP  66.7Q 

ECC 

1 .2204 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A SC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.33 

21 

26  54 

3792 

.52 

-23.86 

153.84 

291.90 

69.28 

22 

30  6 

3192.5 

-26.46 

145.90 

103.67 

I 

7 14 

3097 

.34 

-23.84 

102.49 

291.89 

69.26 

i 

58  51 

2497.3 

-26.45 

94.55 

76.33 

21 

26  54 

3792 

.52 

-23.86 

153.84 

291.90 

69.28 

22 

30  6 

3192.5 

-26.46 

145.90 

103.67 

1 

7 14 

3097.34 

-23.84 

102.49 

291 .89 

69.26 

1 

58  51 

2497.3 

-26.45 

94.55 

110.00 

3 

36  2 

2634 

.13 

-32.71 

69.94 

294.71 

79.47 

4 

19  56 

2034.J 

-33.82 

60.87 

110.00 

0 

1 12 

3303.73 

-15.57 

113.94 

287.65 

59.18 

0 

56  15 

2703.7 

-19.54 

107.07 

DIFFERENTIAL  CORRECTIONS 


H ID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  .7J63 

TRA 

.6072 

TC3-6.9654 

BAU 

1.2518 

SCT 

5351 .3 

SCR 

509.7 

SG3 

158.8- 

ST 

1180.0 

SR 

447.0 

SS 

276.9 

ROE  .2846 

RRA 

. 0821 

RC3  -.2689 

FAU 

.03072 

RRT 

.6134 

RRT 

.6024 

RTF 

.9086 

CRT 

.9757 

CRS  ■ 

-.6870 

CST 

-.8150 

FOE  .1628 

FRA 

.5984 

FC3-1 .9857 

BSP 

1711J 

see 

5375.5 

R23 

*0531 

R13 

.9088 

LSA 

1278.5 

MSA 

182.6 

SSA 

41.8 

BCE  .7708 

BRA 

.6127 

BC3  6.9905 

FSP 

-518 

SGI 

5360.5 

SG2 

401.9 

THA 

3.36 

Eli 

1258.7 

El2 

92.1 

ALF 

20.4  3 

LAUNCH  DATE  MAR 

2 1969 

flight 

TIME 

1 76.00 

ARRIVAL 

DATE 

AUC 

25  1969 

HELIOCENTRIC  conic 


OISTANCE  517.529 


RL  140.27 

LAL 

-.00 

LOL  161 .24 

VL  26.394 

GAL  K52 

A7L  88.95 

HCA 

257,58 

SMA 

121 .36 

ECC  .22322 

INC  1.0511 

VI 

30.050 

RP  107 .98 

LAP 

-1.03 

LOP  50.81 

VP  36.941 

GAP  11.26 

A7P  90.23 

TAL 

174.70 

TAP 

72.28 

RCA  94.27 

APO  140.45 

V2 

35.095 

RC  181  .455 

GL 

7.50 

GP  -16.23 

7AL  85.78 

ZAP  161.88 

ETS  300.71 

7AE 

130.82 

ETE 

1 94,20 

ZAC  162.11 

ETC  187.43 

CLP 

-171  .82 

plane  tocentric  CCNIC 

C3  13.758 

VHL 

3.709 

o 

RAl  73.32 

RAO  6567.5 

VEL  11.625 

PTH 

2.04 

VHP 

7.828 

OPA  5.08 

RAP  60.85 

ECC 

1 .2264 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lCNG 

INJ  RT  ASO 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

79.33 

22 

6 46 

3729.22 

-22.92 

148.72 

296. 5 J 

69.93 

23 

8 55 

3129.2 

-25.45 

140.81 

100.67 

1 

3 28 

3172.32 

'22.91 

107.73 

296.50 

69.92 

J 

56  20 

2572.3 

-25.44 

99.83 

79.33 

22 

6 46 

3729.22 

-22.92 

140.72 

296.51 

69.93 

23 

8 55 

3129.2 

-25.45 

140.01 

100.67 

1 

3 20 

3172.32 

-22.91 

107,73 

296.50 

69.92 

J 

56  20 

2572.3 

-25.44 

99.03 

110.00 

4 

11  52 

2581  .44 

-33.29 

65.94 

299.47 

81.77 

4 

54  53 

1901 .4 

'34 .07 

56.70 

110.00 

0 

J 29 

3368.09 

-13.29 

117,54 

291 .59 

58.21 

0 

57  37 

2768.1 

-17.40 

1 10.83 

DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  A CCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.6214 

TRA 

.0443 

TC3-6.8643 

BAU 

1.2634 

SGT  5396.7  SCR 

509.8 

SC3 

155.1 

ST 

1072,0 

SR 

443.4 

SS 

266.1 

RDE 

.2851 

RRA 

.0961 

RC3  -.2500 

fau 

.02905 

RRT  .6017  RRF 

.5868 

RTF 

.9113 

CRT 

.9401 

CRS 

-.5519 

CST 

-.7924 

FDE 

.1148 

FRA 

.6512 

FC3-1 .0278 

BSP 

17295 

SC€  5420.7  R23 

.0442 

R13 

.9115 

LSA 

1169.7 

MSA 

216.4 

SSA 

38.8 

BCE 

.6836 

BRA 

.0497 

6C3  6.8692 

FSP 

-508 

SCI  5405.4  3C2 

406,5 

THA 

3.27 

ELI 

1151.5 

El2 

140.7 

alf 

23  .50 

UNCH 

CATE 

MAR 

2 1969 

flight  time 

178.00 

ARRIVAL 

CATE 

AUG 

27  1969 

VL  26.344 
VP  36,917 
7Al  SB. 04 


GAL 

GAP 


DISTANCE  523.118 

2.07  A7L  89.35  HCA  260.79  SMA  121 .07  ECC 
11.60  A7P  90.U  TAL  172.94  TAP  73.73  RCA 


.22756  INC  -S54  3 VJ  30.050 
93.55  APO  148. 60  V?  35.108 


heliocentric  CONIC 
RL  140,27  LAL  -.00  LOt  161 .24 

RP  107.94  LAP  -.84  LOP  62.03 

RC  183.384  GL  5.96  GP  -15.66 

Plane tocentric  CONIC 

C3  14.290  VHL  3.780  ClA  28.95  RAt  77.75  RAC  6567.6  VEL  11.648  PTH  2.04  VHP  8.004  OPA  6.11  RAP  7j  .04  ECC  1 .2352 


7AP  162.72  £TS  299.19  7AE  131.00  ETE  193.77  7AC  164.48  ETC  186.70  ClP-172.60 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.72 

22  58  51 

3627.32 

-21 .09 

140.77 

301*19 

70.57 

23  59  18 

3027. 3 

-24.34 

132-91 

96.28 

0 46  46 

3290.90 

-21  .88 

116,11 

301  .19 

70.56 

1 41  37 

2690.9 

-24.33 

108.24 

100.00 

2 19  9 

2994.20 

-26.65 

95.76 

302.76 

75.93 

3 9 3 

2394.2 

-28.32 

87,36 

100.00 

0 13  4 

3399.25 

-17.27 

122.12 

299.20 

65.22 

J 9 43 

2799.2 

-20.47 

114 .70 

110.00 

4 45  51 

2534,84 

'33.69 

62.36 

304.22 

03.85 

5 28  6 

1934.8 

-34,10 

53.1  5 

110.00 

0 2 52 

3431 .37 

-10.99 

121.00 

2 95.66 

57.43 

1 0 3 

2831  .4 

-15.21 

114.44 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY' 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.5170 

TRA 

1 .0967 

TC3-6.6532 

BAU 

1.2719 

SCT 

5433.0  SCR 

509.5  SC3 

151  .3 

ST 

981  .6 

SR 

438.1 

SS 

264 .0 

ROE 

• 2865 

RRA 

*1111 

RC3  -.2439 

FAU 

.02729 

RRT 

.5902  RRF 

.5730  RTF 

*9135 

CRT 

.8710 

CRS 

-.3986 

CST 

-.7894 

FOE 

.0691 

FRA 

.7050 

FC3-1 .6536 

BSP 

17383 

SCO 

5457.7  R23 

.0380  R13 

*9137 

LSA 

1074.8 

MSA 

263.0 

SSA 

34.9 

BCE 

.5918 

BRA 

1 .1024 

BC3  6.6577 

FSP 

-495 

SCI 

5442.2  SC2 

4J0.7  THA 

3.19 

ELI 

1056.2 

£l2 

200.0 

ALF 

22.08 

LAUNCH  DATE  MAR  2 1969 


FLIGHT  TIME  180.00 


ARRIVAL  CATE  AUG  29  1969 


HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  L(X  161.24  VL 

RP  107.90  LAP  -.66  LOP  65.24  VP 


DISTANCE  528.674 

26.295  CAL  2.64  A7L  89.34  HCA  264.00  SMA  120.79  ECC 

36.894  GAP  11.95  A7P  90.07  TAL  171.19  TAP  75.19  RCA 


.23188  INC  .6608  VI  30.050 
92.78  APO  148.80  V2  35.120 


RC  185.291  CL  4.49  GP  -15.14  7AL 
PLANE TOCENTRIC  CONIC 
C3  15.006  VHL  3.874  OLA  27,74  RAL 


78.32  ZAP  163.51  ETS  297.46  7A£  131.16  ETE  193.38  7AC  166.86  ETC  185.77  ClP-173.38 
82.06  RAD  6567.6  V£l  11.679  PTH  2.05  VHP  8.193  OPA  7.06  RAP  73.27  ECC  1 .2470 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

2 16 

3306.18 

'24.45 

118.09 

307.13 

75.26 

1 57 

24 

2706.2 

-26.24 

109-87 

90.00 

23 

17  40 

3633.80 

'17.16 

1 39.31 

304.47 

67.13 

24  10 

14 

3033.0 

-20.11 

131 .88 

100.00 

3 

8 23 

2899.71 

-20.04 

89.08 

308.03 

79*18 

3 56 

43 

2299.7 

-29.24 

80.49 

100.00 

23 

54  16 

3515.50 

-13.03 

129.03 

302.07 

63.23 

24  52 

51 

291 5.5 

-17.31 

121 .97 

11 0.00 

5 

10  11 

2493.51 

-33.95 

59.16 

308.94 

85.73 

5 59 

44 

1893.5 

-34.17 

49.92 

110.00 

0 

4 53 

3494,47 

-8.66 

124.40 

299.83 

56*80 

1 3 

0 

2094 . 5 

-12.97 

117.95 

inferential 

, CORRECTIONS 

MJO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .3979 

TRA 

1.3567 

TC3-6 ,3026 

BAU  1.2813 

SGT 

5471.7  SCR 

507.7  5C3 

147.5 

ST  911.6 

SR  430.8 

SS 

270.2 

ROE  .2881 

RRA 

.1264 

RC3  -.2296 

FAU  .02569 

RRT 

.5792  RRT 

.5591  RTF 

.9165 

CRT  .7503 

CRS  -.2299 

CST 

'.8091 

FOE  .0216 

FRA 

.7555 

FC3-1 ,4823 

BSP  17566 

see 

5495.2  R23 

.0309  R13 

.9166 

LSA  993.6 

MSA  318.5 

SSA 

31  .0 

BOE  .4913 

BRA 

1 . 3626 

6C3  6.3867 

FSP  -486 

SC] 

5479.6  SC2 

413.3  THA 

3.09 

ELI  972.3 

EL2  267.0 

AlF 

21  .20 

2029 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968 -69  » 


LAUNCH  DATE  MAR  2 1969  FLIGHT  TIME  182.00  ARRIVAL  CATE  AUG  31  1969 

HELIOCENTRIC  CONIC  01  STANCE  534.194 

RL  M0.27  lal  -.00  LOL  161.24  VL  26.247  CAL  3.24  A7L  09.53  HCA  267.22  SNA  120.51  ECC  .23679  INC  .4695  vj  30.050 

RP  107.07  LAP  -.47  LOP  60.46  VP  36.071  CAP  12.32  A7P  90.02  TAt  169.44  TAP  76.67  RCA  91  .90  APO  1 49 .05  V2  35.1  32 

RC  107.175  CL  3.09  CP  -14.67  7Al  74.66  7AP  164.23  ETS  295.52  7A£  131.31  ETE  193.02  2AC  169.24  ETC  104.49  Clp-174.16 

PlanETOCEnTRIC  CONIC 

C3  15.920  VML  3.991  OLA  26.40  RAL  06.21  RAO  6567.6  V£L  11.710  PTH  2.06  VHP  0.397  OPA  7.93  RAP  75.54  ECC  1 .2621 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
90.00  1 5746  3190.72  -26.21  110.09  312.56  70.09  2 50  57  2590.7  -27.46  101.65 

90.00  22  55  1 7 3776.12  *13.20  147.00  300.02  64.7 2 23  50  13  3176.1  -16.50  140.75 

100.00  34911  2631.55  -20.01  04.16  313.06  01.66  45623  2231.5  -29.66  75.46 

100.00  234633  3610.52  -10.05  134.51  306.02  61.97  244643  3010.5  -14.51  127.64 

110.00  5 40  51  2457.10  -34.10  56.32  313.65  07.40  6 29  40  1057.1  -34.00  47.00 

110.00  0 710  3557.73  -6.29  127.76  304.06  56.33  J 636  2957.7  -10.67  121.41 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TDE  .2682 

TRA 

1 .6306 

TC3-6.O402  BAU 

1.2887 

SCT  3304.0  SC 0 

505.0  SG3 

143.7 

ST 

885.9 

SR 

422.7 

SS 

283.5 

ROE  .2905 

RRA 

.1424 

RC3  -.2132  FAU 

.02408 

SRT  .3602  «f 

.5462  RTF 

.9192 

CRT 

.5744 

CRS 

-.0 742 

CST 

-.8538 

FDE  - .0242 

FRA 

.8061 

FC3-1 .3090  BSP 

17715 

SC6  5527.2  R23 

.0254  R13 

.9193 

LSA 

951  .6 

MSA 

370.8 

SSA 

27.6 

BOE  .3954 

BRA 

1 .6360 

DC 3 6.0520 

FSP 

-477 

SCI  551 J .6  SC2 

415.0  THA 

3.00 

ELI 

923.8 

El2 

331  .0 

ALF 

17.68 

LAUNCH  OAT£  MAR 

2 1969 

plicwt  tike 

104.00 

1 

< 

*■ 

f- 

CATE 

SEP 

2 1969 

HELIOCENTRIC  CONIC 

OISTANCE  539.67? 

RL  1 40 .27 

LAL 

-.00 

La  161.24 

VL 

26.200 

CAL  3.06  A7L  09.72  HCA  270.44 

SMA  120.24 

ECC 

.24215 

INC 

.2791 

VJ 

30  . 0 50 

RP  107.03 

LAP 

-.26 

LOP  71.68 

VP 

36.849 

C4P  12.72  ATP  90.00  TAl  167.71 

TAP  70.15 

RCA 

91  .13 

APO 

149.36 

V2 

35.144 

RC  109.037 

CL 

1,77 

CP  -14.24 

7AL 

7j  .09  ZAP  164.90  ETS  293.: 

W 7AE  131.45 

ETE  192.68 

7AC 

171 .61 

ETC 

182.54 

CLP 

-174 .93 

plane tocentri c conic 

C3  1 7 .077 

VHL 

4.132 

OLA  25.21 

RAL 

90.17 

«A0  6567.7  VEL  11.767  PTH  2.00 

VHP  8.617 

OPA 

0.73 

RAP 

77.85 

tee 

1 .2610 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

40  25 

3115.85 

-27.09 

104.79  3J7.63 

8 1.41 

3 32  21 

2515.9 

- 

28.00 

96.24 

90.00 

22 

44  17 

3882.88 

-10.02 

154.10  311.94 

63.38 

23  40 

59 

3282.9 

- 

13.51 

147.17 

100.00 

4 

25  20 

2777,56 

-29.28 

80.22  317,95 

83.68 

5 11 

38 

2177.6 

- 

29.84 

71  .46 

* 

100.00 

23 

42  2 

3696.40 

'0 .06 

159.36  310.90 

61.12 

24  43 

38 

3096.4 

- 

11  .85 

J 32.63 

: 

110.00 

6 

17  52 

2425.51 

54.17 

53.86  310.32 

08.86 

6 50 

17 

1825.5 

- 

33.95 

44  .62 

11 0.00 

0 

9 56 

3621 .21 

*3 .06 

131.10  308.33 

56.01 

1 10 

17 

3021.2 

-8.32 

124.82 

r 

DIFFERENTIAL  corrections 

MIO -COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

• 

toe  .1277 

TRA 

1.9101 

TC3-5 .6660 

BAU 

1.2945 

SCT  5532.4  SCR 

501.2  SC3 

139.9 

ST 

910.4 

SR 

4J3.6 

SS 

302-5 

I 

ROE  .2936 

RRA 

.1580 

RC3  -.1959  FAU 

.02253 

RRT  .5575  RRF 

.5338  RTF 

.9221 

CRT 

.3643 

CRS 

.0604 

CST 

-.9037 

; 

FOE  -.0692 

FRA 

.0565 

FC3-1 .1422  BSP 

17049 

SCO  5555.1  R23 

.0202  R13 

.9222 

LSA 

962.8 

MSA 

404.7 

SSA 

24.8 

l 

BOE  . 3202 

BRA 

1 .9247 

0C3  5.67 02 

FSP 

*466 

SCI  5539.5  SG2 

415.5  THA 

2.91 

ELI 

925,3 

El2 

379.0 

ALF 

11.32 

i 

1 

LAUNCH  date  MAR  2 1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  SEP  4 1969 

HELIOCENTRIC  CONIC  OISTANCE  545.103 

RL  140.27  LAL  -.00  LOL  161.24  VL  26.153  CAL  4.52  A7L  99.91  MCA  273.66  SMA  119.98  ECC  .24790  INC  .0074  VI  30.050 

RP  107.79  LAP  -.09  LOP  74.91  VP  36.026  CAP  13.15  A7P  09.99  TAl  165.99  TAP  79.65  RCA  90.22  APO  149.73  V2  35.155 

RC  190.875  CL  .54  CP  -13.05  7Al  67.64  7AP  165.51  ETS  290.91  7AE  131.57  ETE  192.30  7AC  173.97  ETC  179.15  ClP-175.71 

PLANETOCENTRIC  CONIC 

C3  10.404 "VHL  4.299  OlA  23.93  RAL  93.94  RAO  6567,7  VEL  11.026  PTH  2.09  VHP  8.854  DPA  9.45  RAP  60.18  ECC  1.3042 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 17  9 3059.18  *27.60  100.72  322.53  83.39  4 0 0 2459.2  -26-23  92.11 

90.00  22  37  36  3976.37  -7.12  159.44  315.99  62.52  23  43  52  3376.4  -10.74  152.64 

100.00  4 50  6 2733.70  -29.56  76.99  322.75  65.36  5 43  40  2133.7  -29.89  68.20 

100.00  23  39  20  3777.00  -5,30  143.85  315.05  60.55  24  42  17  3177.1  -9.26  137.22 

110.00  64511  2398.70  -34,18  51.76  322.97  90.10  7 25  9 1790.7  -33.79  42.54 

110.00  0 12  40  3684.05  -1.45  134.42  312^6 1_ 55.04  1 14  5 3004.0  -5.92  126.19 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTrCN  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  *.0165  TRA  2.2234  TC3-5. 2438  BAU  1.2965  SOT  5553.4  SCR  496.5  SC3  136.2  ST  962.2  SR  404.3  SS  324.9 

ROE  .2970  RRA  .1759  RC3  -.1771  FAU  .02093  RRT  .5470  RRF  .5227  RTF  .9240  CRT  .1653  CR5  .1637  CST  -.9431 

FOE  -.11 11  FRA  .9062  FC3  -.9804  BSP  17098  SOB  5575.5  R23  .0167  R13  .9240  LSA  1031.1  MSA  412.5  SSA  22.4 

BOE  .2984  BRA  2.2303  8C3  5.2468  F$P  -454  SCI  5560,0  SC2  415.1  THA  2.62  ELI  984.9  El2  397.7  AlF  4.65 

LAUNCH  DATE  MAR  2 1 969  FLIGHT  TIME  188.00  ARRIVAL  DATE  SEP  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  550.470 

RL  148.27  LAL  -.00  La  161.24  VL  26.107  CAL  5.21  A7l  90.10  HCA  276.09  SMA  119.71  ECC  .25435  INC  .1028  VJ  30.050 

RP  107.76  LAP  .10  LOP  70.13  VP  36.804  CAP  13.60  ATP  90.01  TAL  164.20  TAP  81.17  RCA  89.26  APO  150.16  V2  35.166 

RC  192.690  CL  -.60  CP  -13.49  7AL  64.33  TAP  166.07  £TS  288.23  TA£  131.68  ETE  192.09  TAC  176.29  ETC  171.57  ClP-176.40 

PlAI^TOCENTRIC  CONIC 

C3  20.182  VHL  4.492  OLA  22.66  RAL  97.50  RAD  6567.8  VEL  11.898  PTH  2.11  VHP  9.111  OPA  10.09  RAP  82.53  ECC  1.3321 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  34953  3014.56  *27.91  97.49  327.32  84.98  440  7 2414.6  *28.31  88.85 

90.00  22  33  15  4062.56  -4.38  164.30  320.12  62.00  23  40  57  3462.6  -8.10  157.59 

100.00  5 28  3 2698.05  -29.73  74.35  327.47  86.74  6 13  1 2098.0  -29.87  65.55 

100.00  233746  3854.31  -2.70  140.11  319.24  60.23  24  42  0 3254.3  -6.73  141.54 

110.00  7 10  47  2376.63  -34.17  50.04  327.57  91.12  7 50  24  1776.6  -33.63  40.84 

110.00  01 527  3748,49  .98  137.74  316.89  55.83  11755  3148.5  -3.51  131.54 

DIFFERENTIAL  CORRECTIONS  MIO -COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.1769  TRA  2.5407  TC3-4.8091  BAU  1 .2983  SCT  5572.5  SCR  490.3  SG3  132.6  ST  1085.1  SR  394.2  SS  349.2 

ROE  .3027  RRA  .1929  RC3  -.1587  FAU  .01945  RRT  .5363  RRF  .5 112  RTF  .9276  CRT  -.0054  CRS  .2488  CST  -.9679 

FDE  -.1532  FRA  .9591  FC3  - .0342  BSP  18018  SGB  5594 ,0023  .0129  R1 3 .9279  LSA  1136.9  MSA  402.45SA  20.4 

BOE  .3506  BRA  2.5480  8C3  4.0117  FSP  -444  SCI  5578.7  SC2  413.4  THA  2.72  ELI  1085.1  EL2  394.2  AlF  179.87 


2030 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  2 1969 


FLIGHT  TIME  190. DO 


ARRIVAL  DATE  SEP  8 1969 


HELIOCENTRIC  CONIC 
RL  \A8.Z1  LAL 
RP  107.73  LAP 
RC  194.480  CL  -1.64  CP  '13.16 
PLANETOCENTRIC  CONIC 
C3  22.214  VHL  4.713  OLA 


-.00  LOL  161.24 
.29  LOP  81.36 


DISTANCE  555.790 

VL  26.061  CAl  5.95  AZL  90.30  MCA  290.12  SNA  119.46  ECC  .26131  INC  .2981  VI  30.050 

VP  36.782  CAP  14.06  A7P  90.05  TAL  162.59  TAP  82.71  RCA  88.24  APO  150.67  V2  35.177 

7AL  61.16  7AP  166.57  ETS  285.29  7A£  131.78  ETE  191.63  7AC  178.35  ETC  143.09  ClP-177.27 


21.42  RAL  100.94  RAO  6567.9  VEL  11.983  PTH  2.14  VHP  9.386  OPA  10.67  RAP  84.91  ECC  1.3656 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

90.00 

4 19  27 

2979.28 

-28  .09 

94.92 

332.02 

86.26 

5 9 6 

2379.3 

-28.31 

86.27 

90.00 

22  30  21 

4143.95 

-1.77 

168.65 

324.29 

61.73 

23  39  25 

3543.9 

-5.54 

162.20 

100.00 

3 55  31 

2669.52 

-29.82 

72.24 

332.12 

87.85 

6 40  1 

2069.5 

-29.80 

63.43 

100.00 

23  36  58 

3926.95 

-.25 

152.21 

323.44 

60.11 

24  42  27 

3328.9 

-4.23 

145.68 

110.00 

7 34  42 

2359.24 

-34.14 

40.68 

332.13 

91.92 

8 14  1 

1759.2 

-33.49 

39.50 

110.00 

0 18  13 

3811,98 

3.41 

14] .06 

321.16 

55.97 

I 21  45 

3 21Z.0 

-1  .08 

134.85 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3439  TRA  2.8744  TC3-4.3681 

ROE  .3084  RRA  .2096  RC3  -.1405 

FOE  -.1938  FRA  1.0105  FC3  -.7019 

BOE  .4619  BRA  2.8820  BC3  4.3704 

LAUNCH  OATE  MAR  2 1969 

HELIOCENTRIC  CONIC 
RL  148.27  LAL  -.00  LOL  161.24 

RP  107.70  LAP  .48  LOP  84.58 

RC  196.245  CL  -2.59  CP  -12.85 

PLANETOCENTRIC  CONIC 
C3  24.629  VHL  4.963  OLA 

LNCH  A7MTH  LNCH  TIME 


8AU  1.2979 
FAU  .01801 
BSP  16127 
F3P  -434 


VL  26.016  CAL 
VP  36.760  CAP 
7AL  58.17  7AP 


MID-COURSE  EXECUTION  ACCURACV 
SCT  5587.3  SCR 
RRT  .5252  RRF 
SC6  5608.2  R23 
SCI  5593.1  SC2 


6.72  A7L 
14.61  ATP 


ORBIT  DETERMINATION  ACCURACV 

374  .0 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 46  21 

22  28  25 

6 20  46 

23  36  42 

7 56  57 
0 20  56 


20.22 
L-I  TIME 
2951 .62 
4221.79 
2647.38 
4001.47 
2346.45 
3875.17 


RAL  103.97 
INJ  LAT 
-28.19 
.74 
-29.87 
2.21 
'34.10 
5.81 


482.9  SC 3 : 

129.2 

ST 

1207.5 

SR 

383.8 

.4999  RTF 

.9310 

CRT 

-.1374 

CRS 

.3146 

.0098  R13 

.9310 

LSA 

1263.8 

MSA 

304.4 

4J0.5  THA 

2.61 

ELI 

1208.8 

EL2 

379.8 

92.00 

ARRIVAL 

OATE 

023 

) HCA  283.34 

SMA 

119.21 

ECC 

.26891 

INC 

.4970 

TAL  160.93 

TAP 

84.27 

RCA 

87.15 

APO  : 

151 .27 

\ ZAE  131.86 

ETE 

191.58 

ZAC 

178.24 

ETC 

54.47 

f PTH  2.16 

VHP 

9.690 

OPA 

11  .18 

RAP 

87.29 

SSA 


18.8 


30.050 

35.187 


JNJ  LONG 
92.92 
173.20 
70.59 
156.19 
47.68 
144.38 


INJ  RT  ASC 

336.65 
328.47 
336.71 

327.66 

336.66 
323.42 


INJ  A7MTH 

87.25  ' 
61.69 
86.71 
60.16 
92.51 

56.25 


INJ  TIME 
5 35  33 

23  38  47 

7 4 53 

24  43  23 

8 36  3 
1 25  31 


PC  CST  TIM 
2351  .8 
3621  .8 

2047.4 

3401.5 
1746.4 
3275.2 


INJ  2 LAT  INJ  2 LONG 
84.26 
166.57 
61  .79 
149.67 
38.52 
138.15 


DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACV 


'28.28 
-3.05 
'29.73 
-1.78 
-33.38 
1 .33 

0R6IT  DETERMINATION  ACCURACV 

398.6 


TOE 

-.5179 

TRA 

3,2273 

TC3-3.9202  BAU 

1.2940 

SCT  5596.9  SCR 

474.3  SG3 

125.6 

ST 

1337. 9 

SR 

373.3 

ROE 

.3151 

RRA 

.2267 

RC3  -.1225  FAU 

.01659 

RRT  .5139  RRF 

.4888  RTF 

.9343 

CRT 

-.2351 

CRS 

.3652 

FOE 

-.2329 

FRA 

1 .0634 

FC3  -.5832  BSP 

16206 

SCe  5616.9  R23 

.0072  R13 

.9344 

LSA 

1398.2 

MSA 

364  .0 

30E 

.6062 

BRA 

3.2352 

BC3  3.9301  FSP 

'424 

SCI  5602.2  SC2 

406.5  THA 

2.51 

Eli 

1341 .0 

El2 

362.0 

17.4 


LAUNCH  OATE  MAR  2 1969 


FLIGHT  TIME  194.00 


ARRIVAL  date  SEP  \z  1969 


HELIOCENTRIC  CONIC 


DISTANCE  566.180 


RL  148.27 

LAL 

-.00 

LOL  161 .24 

VL  25.972 

CAL  7.54 

AZL  90.70  HCA 

286.57 

SHA 

118.96 

ICC  .2772* 

INC 

.7016 

VI 

30.050 

RP  107.67 

LAP 

.67 

LOP  87.81 

VP  36.738 

CAP  15.17 

AZP  90.20 

tal 

159.29 

TAP 

85.87 

RCA  85.98 

APO 

151 .95 

V2 

35.196 

RC  197.986 

CL 

-3.45 

CP  -12.58 

ZAL  55.34 

ZAP  167.37 

ETS  278.61 

ZAE 

131.92  ETE 

19! .34 

ZAC  176.15 

ETC 

29.10 

CLP 

-178.86 

PLANETOCENTRIC  CCNIC 

C3  27.408 

VHL 

5.243 

OLA  19.06 

RAL  106.89 

RAO  6568.1 

VEL  12.201 

PTH 

2.19 

VHP 

10.018 

OPA  11.62 

RAP 

89.69 

ECC 

1 .4524 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

5 

10  53 

2931 .18 

-28.25 

91.41 

341.20 

88.01 

5 

59  44 

2331  .2 

- 

28.23 

82.75 

90.00 

22 

27  10 

4296.79 

3.16 

177.38 

332.66 

61 .85 

23 

38  47 

3696.8 

-.63 

170.75 

100.00 

6 

43  57 

2631 .07 

-29.89 

69.38 

341.25 

89.35 

7 27  48 

2031 .1 

- 

29.66 

60.58 

100.00 

23 

36  47 

4072.14 

4.59 

160.08 

331.07 

60.43 

24 

44  40 

3472.1 

.62 

153.54 

110.00 

8 

17  36 

2338.08 

-34.08 

47.03 

341.15 

92.89 

6 

56  34 

1738.1 

- 

33.30 

37.08 

110.00 

0 

23  34 

3937.80 

6.16 

147.70 

329.67 

56.69 

I 

29  12 

3337.9 

3.73 

14J  .43 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TDE 

-.6968 

TRA 

3.6026 

TC3-3.4964 

BAU 

1 .2055 

SCT 

5601.1  SCR 

464.7  9C3 

122.5 

$T 

1467.5 

SR 

363.0 

SS 

422.0 

ROE 

.3230 

RRA 

.2434 

RC3  -.1051 

FAU 

.01516 

ART 

.5022  RRF 

.4782  RTF 

.9377 

CRT 

-.3059  CRS 

.4025 

CST 

-.9930 

FOE 

-.2697 

FRA 

1.1190 

FC3  -.4774 

BSP 

18203 

see 

5620.3  R23 

.0056  R13 

.9377 

LSA 

1530.8 

MSA 

346.2 

SSA 

16.3 

BOE 

.7680 

BRA 

3.6108 

BC3  3.4980  FSP 

-412 

SCI 

5606.0  SC2 

401.5  THA 

2.40 

ELI 

1471 .9 

Cl2 

344.5 

alf 

175.42 

LAUNCH  OATE  MAR  2 1969 


FLIGHT  TIME  196.00 


ARRIVAL  CATE  SEP  14  1969 


HELIOCENTRIC  CCNIC 
RL  148.27  LAL  -.00 

LOL  161.24 

VL  25.929 

DISTANCE  571.230 
CAL  0.41  AZL  90.91  HCA  289.80 

SNA  110.73 

ECC  .28637 

INC  .9132 

VI 

30.050 

RP  107.64 

LAP  .86 

LOP  91 .05 

VP  36.716 

CAP  15.70 

AZP  90.31 

tal  157.69 

TAP  07.50 

RCA  84.73 

APO  152.73 

V2 

35.205 

RC  199.701 

CL  -4 .22 

CP  -12.32  ZAL  52.70 

ZAP  167.67 

ETS  274 .88 

ZAC  131.96  ETE  191.12 

ZAC  173.86 

ETC  22.04 

CLP 

-179.67 

PLANETOCENTRIC  CONIC 
C3  30.866  VHL  5.556 

OLA  17.96 

RAL  109.60 

RAO  6568.2 

VEL  12.339 

PTH  2.22  VHP  10.376 

OPA  12.00 

RAP  92.09 

ECC 

1.5000 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

JNJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 33  17 

2916.60 

-28.28 

90.35 

345.69 

88.54 

6 21  54 

2316.6 

-28.19 

81  .68 

90.00 

22  26  25 

4369.35 

5.40 

181.45 

336.84 

62.17 

23  39  14 

3769.3 

1.71 

174 .80 

100.00 

7 5 14 

2620.09 

-29.89 

68.56 

345.72 

89.78 

7 48  54 

2020.1 

-29.60 

59.77 

100.00 

23  37  9 

4141 .09 

6.09 

163.90 

336.07 

60.84 

24  46  10 

3541  .1 

2.95 

157.33 

110.00 

8 36  4] 

2333.96 

-34.06 

46.71 

345.60 

93.08 

9 15  35 

1734.0 

-33.26 

37.56 

110.00 

0 26  7 

3999.99 

10.47 

151.03 

333.90 

57.27 

1 32  47 

3400.0 

6.00 

144.69 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8874  TRA  3.9955  TC3-3.0892  0AU  1.2753 

ROE  .3317  RRA  .2591  RC3  -.0890  FAU  .01382 

FOE  -.3068  FRA  1 . J 751  FC3  -.3877  09P  18279 

BOE  ,9473  BRA  4 .0039  BC3  3.0905  FSP  -403 


MIO-COURSC  EXECUTION  ACCURACV 
SCT  5602.1  SCR 
RRT  .4893  RRF 
SCO  5620.4  R23 
SCI  5606.5  SC2 


ORBIT  DETERMINATION  ACCURACV 


453.5 

SC3 

119.4 

ST 

1592.7 

SR 

352.3 

SS 

444.9 

.4664 

RTF 

.9415 

CRT 

-.3622  CRS 

.4346 

CST 

-.9962 

.0039  R13 

.9415 

LSA 

1658.6 

MSA 

328.4 

SSA 

15.3 

395.2 

THA 

2.28 

Eli 

1598.0 

El2 

327.3 

alf 

175.22 

2031 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAP  2 J 969 


flight  time  \9B.oo 


ARRIVAL  cate  SEP  16  1969 


RL  148.27 

lal 

-.00 

La  i6i  .24 

vl  25.887 

GAL  9.34 

AZt  91.33 

HCA  293.04 

SWA 

118.49 

RP  107.62 

LAP 

1 .04 

lop  94.28 

VP  36.694 

CAP  16.44 

AZP  90.44 

TAL  156.13 

TAP 

89.16 

RC  201 .391 

GL 

-4.91 

GP  -12.09 

ZAL  50.22 

ZAP  167.90 

ETS  270.90 

ZAE  131.98 

ETE 

190.90 

Planetocentrk  conic 

VHP 

10.767 

C3  34.853 

VHL 

5.904 

Ola  16.92 

RAL  112.12 

RAD  6568.4 

VEt  12.499 

PTH  2.26 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

90.00 

5 

53  45 

2907,40 

-28.30 

89.68 

350.12 

88.87 

6 

42  13 

90.00 

22 

26  0 

4439.69 

7.70 

185.43 

341 .01 

62.67 

23  40  0 

100.00 

7 

24  45 

2614.01 

-29.89 

68.11 

350.14 

90.02 

6 

8 19 

100.00 

23 

37  41 

4208.39 

9.11 

167.67 

340.26 

61  ,41 

24 

47  50 

no.  oo 

8 

54  18 

2333.63 

-34.06 

46.70 

350.00 

93.09 

9 

33  12 

no. oo 

0 

28  33 

4061 .34 

12.71 

154.38 

338.11 

58 .00 

1 

36  15 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

TCE-i .0859 

TRA 

4,4127 

TC3-Z.7043 

BAU  1 .2606 

SCT  5598.5  S « 441 .1  503  116.3 

ROE  .34J4 

RRA 

.2739 

RC3  -.0741 

FAU  .01251 

RRT 

,4753  RRF 

.4538  RTF 

.9454 

FOE  -.3431 

FRA 

1 .2339 

FC3  -.3107 

BSP  18345 

SCe  5615.9  823 

,0026  R13 

.9454 

BOE  1 .1 383 

BRA 

4.4212 

3C3  2.7053 

FSP  -393 

SCI  5602.5  SC2  387.9  THA 

2.16 

LAUNCH  OATE  MAR 

2 1969 

FLIGHT  time  200.00 

HELIOCENTRIC  CONIC 

01 STANCE  580.946 

118.27 

RL  148.2 7 

LAL 

-.00 

La  id.24 

VL  25,845 

GAL  10.35 

AZL  91,37 

HCA  £96.27 

SWA 

RP  107.59 

LAP 

1.22 

LOP  97.52 

VP  36.672 

GAP  17.17 

AZP  90.60 

TAL  154.61 

TAP 

90.80 

RC  203.056 

Gl 

-5.53 

GP  -11. 06 

ZAL  47.92 

ZAP  168.05 

ETS  266.71 

ZAE  131.97 

ETE 

190.70 

plane  tocentric  conic 

PTH  2.30 

VHP 

11.198 

C3  39.563 

VHL 

6.290 

DLA  15.94 

RAL  114,44 

RAO  6568.5 

VEL  12.686 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

6 

12  26 

2903.26 

-28.30 

89.37 

354.48 

89.03 

7 

0 50 

90.00 

22 

25  51 

4507.96 

9.01 

189.34 

345.16 

63.30 

23 

40  59 

100.00 

7 

42  38 

2612.41 

-29.09 

67.99 

354,49 

90.06 

8 

26  10 

lOO .00 

23 

38  21 

4274,05 

11  .22 

171.40 

344,42 

62.11 

24 

49  35 

110.00 

9 

10  31 

2337.43 

-34.07 

46,96 

354.36 

92.92 

9 

49  20 

no.oo 

0 

30  53 

4121 .79 

14.86 

157.74 

342.31 

58.86 

1 

39  35 

,2964 2 IHC  1 .1337 
83.37  APO  153,62 


30.050 

35.213 


ZAC  171.54  ETC  18.84  CLP  179.50 

CPA  12.32  RAP  94.49  ECC  1,5736 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2307.5  -28 ,1 5 81.02 

3859.7  3.97  178.73 

2014.0  -29.57  59.32 

3608.4  5.22  161.04 

1733.8  -33.26  37.55 

3461.3  8.39  147.94 

ORBIT  DETERMINATION  ACCURACY 
ST  1709.7  SR  341 .6  SS  467.0 

CRT  -.4057  CRS  .4606  CST  -.9976 

USA  1777.8  MSA  311 .9  SSA  14.4 

ELI  1715.5  El2  311 .2  AlF  175.21 

ARRIVAL  DATE  SEP  18  1969 


ECC  .30748  INC  1.3652  VI  30.050 
RCA  81.90  APO  154.63  V2  35.221 
ZAC  169.22  ETC  17.02  CLP  178.65 

OPA  12.57  RAP  96.88  ECC  1 .6511 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2303.3 

3908.0 

2012.4 

3674.1 

1737.4 

3521  .8 


-28.14 

6.15 

-29.56 

7.40 

-33.29 

10.63 


80.71 
182.57 
59.20 
164 .69 
37.83 
151  *19 


DIFFERENTIAL  CORRECTIONS 
TOE-1 .2939  TRA  4.8343  TC3-2.3448  BAU  1 .2407 

ROE  .3522  RRA  .2874  RC3  -.0606  FAU  .01121 

FOE  -.3789  FRA  1.2959  FC3  -.2453  BSP  18379 

BOE  1.3409  BRA  4.8628  0C3  2.3456  FSP  -384 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  5589.1  i 
RRT  .4596  t 
506  5605.4  * 

SGI  5592.5  1 


0R8IT  OE TERMINATION  ACCURACY 


i£7,6 

SG3 

113.4 

ST 

1816.6 

SR 

331  ,1 

SS 

408.4 

.4403 

RTF 

.9495 

CRT 

-.4410 

CRS 

.4024 

CST 

-.9905 

.0021 

R13 

.9495 

LSA 

1806.8 

MSA 

296.6 

SSA 

13.6 

379.5 

THA 

2.02 

Eli 

1822.6 

El2 

296.1 

AlF 

175.20 

LAUNCH  OATE  MAR  2 1969 


flight  time  202.00 


ARRIVAL  cate  SEP  2D  1969 


heliocentric 

: ccnic 

DISTANCE  585. 

561 

RL  148.27 

lal  -.DO 

La  161  .24 

VL  25.805 

GAL  11.42  AZl  91 .61 

HCA  299.50 

SWA  116.05 

ECC  .31971 

INC 

1 .6099 

VI 

50 .050 

RP  107.57 

LAP  1 .40 

LOP  100.75 

VP  36.650 

GAP  17.96  AZP  90.79 

TAL  153.15 

TAP  92.65 

RCA  80.33 

APO 

155.79 

V2 

35 .228 

RC  204.697 

Gl  -6.07 

GP  -11.68 

ZAL  45.00 

ZAP  168.11  ETS  262.32 

ZA£  131.94 

ETE  190.49 

ZAC  366.92 

ETC 

15.85 

ClP 

177.77 

PLANE TOCENTRIC  CONIC 

C3  45.136 

VHL  6,718 

DLA  15.03 

RAL  116.50 

RAD  6568.7  V£l  12,903 

PTH  2.35 

VHP  il  .672 

OPA  12,77 

RAP 

99,26 

ECC 

1 . 7420 

LNCH  AZMTH 

LNCH  TIME 

L- J _T1M£ 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

90.00 

6 29  26 

2903,47 

-20.30 

89.39  358.76 

89.02 

7 17  52 

2303.5 

28.14 

00 .73 

90.00 

22  25  53 

4574.19 

11.81 

193.17  349,29 

64.00 

23  42  7 

3974  .2 

8.23 

186.33 

100.00 

7 58  58 

2614.07 

-29.09 

68.18  350.76 

09.98 

0 42  32 

201 4.9 

29.57 

59.39 

100.00 

23  39  5 

4338.02 

13.23 

175.09  348.56 

62.95 

24  51  23 

3738.0 

9.50 

168.20 

110,00 

9 25  23 

2344.47 

-34.10 

47.53  358.67 

92.60 

10  4 27 

1744,5 

•33.36 

38.37 

I 10.00 

0 33  5 

4101 ,19 

16,92 

161.10  346.40 

59.85 

1 42  46 

3581  .2 

12.79 

I 54.43 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 ,5081 

TRA  5,3322 

TC3-2.0091 

BAU  1.2127 

SGT  5577.0  SGR 

413.0  SG3 

110.6 

ST  1912.1 

SR 

320.7 

SS 

500.9 

RCE  .3643 

RRA  .2993 

RC3  -.0482 

FAU  .00987 

RRT  .4426  RRF 

.4257  RTF 

.9537 

CRT  -.4689 

CRS 

.5000 

CST 

-.9990 

FOE  -.4134 

FRA  I . 3620 

FC3  -.1894 

BSP  18316 

5G0  5593,1  R23 

.0019  R13 

.9537 

LSA  1984.4 

MSA 

282.6 

SSA 

12.9 

BOE  1 .5515 

BRA  5,3406 

6C3  2.0097 

FSP  -373 

SGI  5500.8  SG2 

370.2  THA 

J .89 

ELI  1918.1 

El2 

282.4 

ALF 

175.40 

LAUNCH  OATE  MAR  2 1969 
HELIOCENTRIC  CONIC 

RL  148-27  LAL  -.00  LOL  161 .24  VL  25.76? 

RP  107.55  LAP  1.57  LOP  103,99  VP  36.6 28 

RC  205.313  GL  -6.55  OP  -11.49  ZAL  43.84 

plane tocentric  conic 


flight  time  204.00 

DISTANCE  589.970 

GAL  22.59  A7L  91.87  HCA  302.74  $MA  117.83 
CAP  18.84  AZP  91.01  TAL  151.75  TAP  94.49 
ZAP  168.09  ETS  267.78  ZAE  131.86  ET E 190.29 


ARRIVAL  CATE  SEP  22  1969 


ECC  .33325  INC  1.8710  Ml  30.050 
RCA  78.56  APO  157.10  v2  35.235 
ZAC  164.64  ETC  15.04  ClP  176.87 


90.00  6 44 

90.00  22  26 

100.00  $ 13 

100.00  23  39 

no. 00  9 38 

1 10. 00  0 35 

differential  corrections 

TOE-1.7373  TRA  5.8368  TC3-I .7051  8AU  1.1798 
RDE  .3775  RRA  .3088  RC3  -.0375  FAU  .00859 

FOE  -.4495  FRA  1.4330  FC3  -.M37  0SP  18345 

BOE  1.7778  BRA  5.0449  8C3  1.7055  FSP  -364 


3LA  14.10 

RAL  118.54 

RAO  6568.9 

VEL  13.157 

PTH  2.40 

VHP  12.196 

DPA  12.91 

RAP  101 .61 

ECC  1.8516 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2907.64 

-20.30 

09.69 

2.97 

88.07 

7 33  25 

2307,6 

-28,1 5 

81  .03 

4638.35 

13.69 

196.95 

353.37 

64.97 

23  43  21 

4038.3 

10.20 

190.01 

2621 .00 

-29.69 

68.63 

2.99 

89.74 

8 57  31 

2021 .0 

-29.61 

59.04 

44 00.22 

15.13 

178,73 

352.66 

63.91 

24  53  11 

3 300.2 

11.50 

171 .82 

2354,63 

-34.12 

48.32 

2.91 

92.13 

10  18  12 

1 754.6 

-33.45 

59.15 

4239 . 35 

10.00 

164,48 

350.61 

60.96 

1 45  48 

3639.4 

14.06 

157.67 

mid-course  EXECUTION  ACCURACY 
SGT  5561.0  SGR  397.1  SG3  107.8 

RRT  .4223  RRF  .4080  RTF  .9581 

SOB  5575.1  R23  .0019  R13  .9581 

SGI  5563.5  SG2  359.8  THA  1.73 


ORBIT  DETERMINATION  ACCURACY 
ST  1997.4  SR  310.2  S$  530-0 

CRT  -.4947  CRS  .5177  CST  -.9994 

LSA  2072.2  MSA  268.9  SSA  12.2 

Eli  2003.4  £L2  268.8  AlF  175.53 


2032 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAG  2 J 969  FlIGHT  TIME  206.00  ARRIVAL  CATE  SEP  1969 

HELIOCENTRIC  CONIC  CISTANCE  594.127 

RL  Ufl.27  lAl  -.00  LOL  161.24  VL  25.7?7  GAl  13.85  A7L  92.15  HCA  305.97  SMA  117.62  ECC  .34830  INC  2.1519  vj  30.050 

R P 107.53  LAP  1.74  lOP  107.23  VP  36.607  GAP  19. HO  A7P  91.26  TAl  150.43  TAP  96.41  GCA  76.66  APO  1 58.59  V2  35.240 

RC  207.904  Gl  -6.98  GP  -11  .33  7Al  4?. 06  7AP  167.97  E TS  253.14  7AE  131.75  ETE  190.09  7 AC  162.40  ETC  14.46  ClP  175.93 

plane tocentgic  coNrc 

C3  59.616  VHL  7.721  CLA  13.40  GAu  120.33  GAC  6569.1  VEL  13.453  PTH  2.46  VHP  12.780  CPA  13.00  GAP  103.93  ECC  1 .9811 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  GT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 58  58  2915.34  -28.28  90.26  7.07  88.59  7 47  33  2315.3  -28.18  81.59 

90.00  22  26  18  4700.36  15.44  200.66  357.40*  65.97  23  44  38  4JP0.4  12-06  193.61 

100.00  8 27  19  2630.41  -29.89  69.33  7.11  89.37  911  9 2030.4  -29.65  60.54 

100.00  23  40  38  4460.52  16.90  182.33  356.71  64.97  24  54  58  3860.5  13.39  175.30 

110.00  9 51  18  2367.60  -34.15  49.33  7.07  91.53  10  30  46  1767.6  -33.56  40 . 1 4 


310.00  0 37  4 4296.10  20.72  167.85  354.70  62.18  1 48  40  3696.1  16.83  160.88 

DIFFERENTIAL  CORRECTIONS  mic-cougse  execution  accuracy  ORBIT  ce TERM  I nation  accuracy 


TQE'l 

.9786 

TRA  6.3786 

TC3-J  .4277 

BAU 

1 .1381 

SOT 

5540.0 

SCR 

380.1 

SG3 

105.2 

ST 

2071 .5 

SR 

299.8 

55 

551  . 3 

RCE 

.3921 

RRA 

.3156 

RC3  -.0281 

FAU 

.00728 

RRT 

.3989 

RRF 

.3874 

RTF 

.9624 

CRT 

-.5180 

CRS 

.5344 

CST 

- .9996 

FOE  -.4860 

FRA  ] 

1 .5087 

FC3  -.1057 

BSP 

18350 

SG0 

5553.1 

R23 

.0022 

R13 

.9624 

LSA 

2149.2 

MSA 

255  .8 

SSA 

11.5 

BCE  2.0171 

BRA  6.3864 

BC3  1 .4280 

FSP 

-356 

SGI 

5542.1 

SG2 

348.5 

THA 

1.57 

Eli 

2077.4 

El2 

255.7 

alf 

175.65 

LAUNCH  CATE  MAR  2 1969  FLIGHT  TIME  208.00  ARRIVAL  CATE  SEP  26  1969 

HELIOCENTRIC  CCNlC  CISTANCE  597.977 

RL  J 48 .27  LAL  -.00  LOL  161.24  VL  25.689  GAL  15.23  A7L  92.46  HCA  309.21  SMA  117.43  ECC  .36508  INC  2.4569  VI  30.050 

RP  107.52  LAP  1.90  LOP  3 10. 48  VP  36.586  GAP  20.88  A7P  91.55  TAL  149.20  TAP  98.41  RCA  74.56  APO  16(1.29  v2  35.246 

RC  209.470  GL  -7.35  GP  -11.17  7AL  40.44  7AP  167.75  ETS  248.44  7AE  131.59  ETE  189.89  7AC  160.19  ETC  14.01  CLP  174.94 

planetocentric  conic 

C3  69.031  VHL  8.308  ClA  12.68  RAl  121-94  RAO  6569.3  VEL  13.798  PTH  2.52  VHP  13.431  CPA  13.04  RAP  106.21  ECC  2.1361 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

90.00 

7 11  34 

2926.17 

-28.26 

91  .05 

11.07 

88.19 

8 

0 20 

2326.2 

-28.22 

82.38 

90.00 

22  26  35 

4 760.07 

17.06 

204.29 

I .36 

67.05 

23 

45  56 

4160.1 

13.81 

197.1 3 

100.00 

8 39  27 

2642.74 

-29.87 

70.25 

1 1 .12 

88.89 

9 

23  30 

2042.7 

-29.71 

61  .45 

100.00 

23  41  23 

4518.74 

18.54 

185.88 

.69 

66.12 

24 

56  42 

3938.7 

15.16 

1 78 . 72 

110.00 

10  2 27 

2383.05 

-34.17 

50.54 

11.13 

90.82 

10 

42  10 

1783.1 

-33.68 

41  .33 

1 10.00 

0 38  49 

4351  .19 

22.43 

171 .21 

358.73 

63.50 

1 

51  20 

3751  .2 

38.69 

164  .07 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERM \ NA TICN  ACCURACY 

TCE-2.2334  TRA  6.9623  TC3-1.J763  6AU  1.0858  SOT  5514.8  SCR  362-2  SG3  102.6  ST  23 34.3  SR  289.5  SS  573.4 

ROE  .4082  RRA  .3190  RC3  -.0201  FAU  .00591  RRT  .3711  RRF  .3628  RTF  .9668  CRT  -.5400  CRS  .5508  CST  -.9997 

FOE  -.5235  FRA  1.5910  FC3  -.0741  BSP  18337  SOB  5526.7  R23  .0028  R1 3 .9668  LSA  2215.6  MSA  243.1  SSA  10.9 

BCE  2.2704  BRA  6.9696  8C3  1.1  765  FSP  -347  SGi  5516.4  SG2  336.3  THA  1 .40  EL J 2J40.1  El2  243.0  AlF  175.76 


LAUNCH  CATC  MAG  2 1969  FLIGHT  TIME  210.00  ARRIVAL  CATE  SEP  28  1969 

HELIOCENTRIC  CONIC  CISTANCE  601.446 

RL  148.27  LAL  -.00  lOl  161.24  VL  25.654  gal  16.75  A7l  92.79  HCA  312.45  SMA  117.23  ECC  .38385  INC  2.7915  VI  30.050 

RP  107.50  tAP  2.06  LOP  113.72  VP  36.565  GAP  22.09  A7P  91.88  TAL  148.09  TAP  100.53  GCA  72.21  APO  162-23  V2  35.250 

RC  211.012  Gl  -7.67  GP  -JI. 02  7AL  38.99  7AP  167.4 2 ETS  243.73  7AE  131.37  ETE  189.68  7AC  1 58 .04  ETC  13.68  ClP  173.90 

PLANETOCENTRIC  CONIC 

C3  80.354  VHL  8.964  CLA  J2.04  GAL  123.39  RAC  6569-6  VEL  14.202  PTH  2.59  VHP  14. 162  CPA  13.04  RAP  108.43  ECC  2.3224 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 22 

4 9 

2939.75 

-28.23 

92.04 

14.94 

87.69 

8 

11  49 

2339.7 

28.25 

83.37 

90.00 

22  26 

54 

4817.29 

18.54 

207.84 

5.22 

68.21 

23 

47  ] 1 

4217.3 

15.42 

200.55 

100.00 

8 50 

18 

2657.61 

-29.85 

73  .35 

1 5.00 

88.31 

9 

34  35 

2057.6 

-29.76 

62.5  5 

100.00 

23  42 

6 

4574  .66 

20.04 

189.35 

4.57 

67.35 

24 

58  21 

3974.7 

16.80 

182.06 

1 10.00 

10  12 

25 

2400.67 

-34.18 

51  .92 

15.08 

90.01 

10 

52  25 

1800.7 

-33.80 

42.69 

110.00 

0 40 

25 

4404 .37 

24.01 

1 74 .54 

2.68 

64.90 

1 

53  49 

3804 .4 

20.4  3 

167.23 

CIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORB  I T CE TERMI NA T TON  ACCURACY 

TCE-2.5002  TRA  7.5969  TC3  -.9479  BAU  J .0184  SGT  5485.7  SGR  343.6  SO 3 100.2  ST  2185.2  SR  279.5  SS  596.4 

RCE  .4263  RRA  .3181  RC3  -.0135  FAU  .00442  RRT  .3384  RRF  .3333  RTF  .9710  CRT  - .5607  CRS  .5669  CST  -.9998 

FOE  -.5616  FRA  1 .6819  FC3  -.0476  BSP  18229  SGe  5496.4  R23  .0038  Gl  3 .97]0  LSA  2270.6  MSA  230.9  SSA  10.3 

BCE  2.5363  BRA  7.6036  BC3  .9480  FSP  -337  SGI  5486.9  SG2  323.3  THA  1.22  EL  1 2190.9  EL 2 230.9  AlF  175.85 

LAUNCH  CATE  MAG  2 1969  FLIGHT  TIME  212.00  ARRIVAL  CATE  SEP  30  1969 

HELIOCENTRIC  CONIC  CISTANCE  604.441 

RL  148.27  LAL  -.00  LCX  161.24  VL  25.619  GAL  18.43  A7L  93.16  HCA  315.68  SMA  1J7.05  ECC  .40492  INC  3.1627  vl  30.050 

RP  107.49  LAP  2.21  LOP  116.97  VP  36.544  GAP  23,45  A7P  92.26  TAL  147.10  TAP  102.79  GCA  69.66  APO  164.45  V2  35.254 

RC  212.528  GL  -7.95  GP  -10.89  7AL  37.71  7AP  166,97  ETS  239.05  7AE  131.08  ETE  189.46  7_AC  1 55.95  ETC  13.42  ClP  172.79 

planetocentric  conic 


C3  94.063 

VHL 

9.699 

OLA  11.47 

RAL  124.67 

RAO  6569.8  VEL  14.677 

PTH  2.66 

VHP  14 

.986 

CPA  13.00 

RAP 

1 10.59 

ECC 

2.5400 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 

32  42 

2955.72 

-28.18 

93.21 

18.65 

87,11 

8 21 

58 

2355,7 

- 

28.28 

04 . 54 

90.00 

22 

27  11 

4871 .74 

19.89 

211 .27 

8.95 

69.42 

23  40 

23 

4271 .7 

16.91 

203 .06 

100.00 

8 

59  50 

2674 . 70 

-29.81 

72.62 

18.73 

87.64 

9 44 

25 

2074 .7 

' 

29.82 

63  .02 

100.00 

23 

42  45 

4627.99 

21  .41 

192.72 

8.33 

68.62 

24  59 

53 

4028.0 

10.31 

105.30 

110.00 

10 

21  13 

2420.14 

-34.17 

53.44 

10.88 

89.11 

12  2 

31 

3820. 1 

33.92 

44  .20 

no. oo 

0 

41  49 

4455.32 

25.44 

177.80 

6.51 

66.36 

J 56 

4 

3855.3 

22.02 

1 70.32 

DIFFERENTIAL 

CORRECTIONS 

MIQ- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2. 7895 

TRA 

8.2806 

TC3  -.7454 

BAU  .9374 

SGT 

5452.7  SGR 

324.3  SG3 

97.8 

ST  2227.1 

SR 

269.7 

SS 

623  .0 

RDE  .4464 

RRA 

.3119 

RC3  -.0082 

FAU  .00285 

RRT 

.2979  RRF 

.2960  RTF 

.9751 

CRT  -.5830 

CRS 

.5052 

CST 

- .9999 

FOE  -.6030 

FRA 

1.7809 

FC3  -.0263 

BSP  18213 

SGB 

5461 .4  R23 

.0047  R13 

.9751 

LSA  2317.6 

MSA 

230.6 

SSA 

9.7 

BDE  2.8250 

BRA 

8.2865 

BC3  .7454 

FSP  -330 

SGI 

5452.6  SG2 

309.5  THA 

1 .02 

ELI  2232.7 

El2 

210.6 

alf 

J 75.92 

2033 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


kUNCM  CATE  HAff  ? 1969 

plight  time  014.00 

arrival  CATE 

OC  T 

2 1969 

HELIOCENTRIC 

CONIC 

CISTANCE  606.. 

038 

RL  140.07 

LAl  -.00 

LOL  161  .04 

VL  05.587 

gal  00.30 

A 7l  93.50 

HCA 

310.90 

SMA 

116.80 

ECC  .40067 

INC  3.5796 

VI 

30 .050 

RP  107.48 

LAP  0.35 

LOP  100.01 

VP  36.504 

GAP  04.99 

A7P  90.70 

TAl 

146.00 

TAP 

105.20 

RCA  66.70 

APO  166.99 

V0 

35.256 

RC  014.018 

Gl  -8.30 

GP  -10.75 

7Al  36.61 

7AP  366.38 

ET5  034 .45 

7AE 

130.70 

ETE 

189.00 

7AC  153.94 

ETC  33.22 

CLP 

171  .60 

PLANETOCENTRIC  CONIC 

- 

C3  110.784 

VHL  10.505 

CLA  30.97 

RAL  105.77 

RAC  6570.1 

VEL  15.036 

PTH 

2.73 

VHP 

15.901 

CPA  12.93 

RAP  132.67 

ECC 

0.8232 

LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

2 LONG 

i 

9 0.00 

7 41  u 

0973.77 

-00.11 

94.50 

00.18 

06.46 

8 

30  47 

2373.0 

-00.31 

85  .06 

90.00 

00  07  06 

4903.10 

01  .08 

014.56 

10.50 

70.64 

03 

49  09 

4323.3 

30.05 

007 .03 

100.00 

9 8 4 

0693.70 

-09.75 

74.03 

00.09 

06.90 

9 

50  58 

2093.7 

-09.06 

65  .03 

100.00 

03  43  17 

4678.40 

00.60 

195.98 

1 1 .93 

69.90 

05 

1 15 

4070.4 

19.68 

100.4J 

110.00 

10  00  46 

0441  .1  7 

-34.14 

55.00 

00.51 

08.13 

II 

9 07 

1041  .2 

-34 .00 

45  .84 

1 10.00 

0 43  0 

4503.70 

06.70 

180.90 

10.10 

67.84 

l 

58  4 

3903.7 

03.40 

173.30 

DIFFERENTIAL  CORRECTIONS  MIC-COURSC  EXECUTION  ACCURACY  ORBIT  CE  TERMINA  TION  ACCURACY 


TCE- 3. 0980 

TRA 

9.0061 

TC3 

-.5645 

0AU 

.8361 

SOT  5413.4  SGR 

304.6 

SC  3 

95.6 

ST 

0050.3 

SR 

060.0 

55 

649.6 

RCE  .4690 

RRA 

.0990 

RC3 

-.0041 

FAU 

.00109 

RRT  .0400  RRF 

.0493 

RTF 

■ 9790 

CRT 

-.6060 

CRS 

.6040 

CST 

- .9999 

PCE  .6471 

FRA 

1 .8911 

FC3 

-.0085 

BSP 

18167 

SG0  5400.0  R03 

.0050 

Rl  3 

.9790 

LSA 

0355.0 

MSA 

006.5 

S5A 

9-2 

= 

DCE  3.1335 

BRA 

9.0311 

0C3 

.5645 

FSP 

-300 

SGI  5413.9  SG0 

095.1 

THA 

.80 

ELI 

0063.9 

EL0 

006.5 

ALF 

175.97 

= 

LAUNCH  DATE  MAR 

Z 1969 

flight  time  016.00 

ARRIVAL 

CATE 

OCT 

4 1969 

HELIOCENTRIC  CCNIC 

DISTANCE  600.477 

RL  140.07 

LAL 

-.00 

LOL 

161 .24 

VL 

05.557 

GAL 

00.39  A?L  94.05 

HCA 

300.15 

SMA 

316.70 

ECC 

.45553 

INC 

4 .0543 

VJ 

30.050 

RP  107.40 

LAP 

0.49 

LOP 

103.46 

VP 

36.505 

GAP 

06.74  A7P  93.00 

TAL 

345.66 

TAP 

307.01 

RCA 

63.55 

APO 

169.09 

V0 

35.059 

" 

RC  015.400 

CL 

-8.38 

CP 

-10.63 

7AL 

35.70 

7AP 

165.66  ETS  009.94 

7AE 

3 30.00 

ETE 

380.97 

7AC 

350.00 

ETC 

13.00 

CLP 

1 70 . 3 1 

planetocentric  CONIC 


C3  131 .349 

VHL  11.461 

OLA  10.54 

RAl  106.60 

RAO  6570.4 

VEL  15.096 

PTH  2.01 

VHP  36.969 

DPA  12.03 

RAP  114.65 

ECC  3.1617 

" 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

90.00 

7 40  2b 

0993.64 

-00.00 

Wxi 

25.49 

05.74 

8 38  13 

2393.6 

-00.30 

87.30 

* 

90.00 

02  27  36 

4970.90 

00.13 

017.60 

15.80 

71  .07 

23  50  27 

437J  .0 

39.44 

010.04 

i 

100.00 

9 14  55 

0714.36 

-09.66 

75.56 

25.62 

06.10 

10  0 10 

2314  .4 

-09.09 

66.76 

1 

100.00 

23  43  40 

4705.49 

03.69 

199.07 

15.32 

71  .21 

25  2 27 

4325.5 

00.90 

191 .38 

“ 

110.00 

10  35  5 

0463.53 

-34.00 

56.02 

25.93 

07.10 

1136  6 

1863.5 

-34 .10 

47.58 

110.00 

0 43  57 

4549,09 

07.05 

104.03 

13.66 

69.33 

1 59  47 

3949.1 

04 .70 

176.00 

DIFFERENTIAL  corrections  mid-course  execution  accuracy  orbit  DETERMINATION  ACCURACY 


TOE-3.4090 

TRA 

9.0413 

TC3 

-.4040 

0AU 

.7094 

SCT 

5370.4 

SGR 

285.0 

SG3 

93.5 

ST 

2079.0 

SR 

051  .0 

SS 

680.6 

ROE  .4952 

RRA 

.2770 

RC3 

-.0012 

FAU- 

-00094 

RRT 

.1063 

RRF 

.1904 

RTF 

.9827 

CRT 

-.6303 

CRS 

.6063 

CST 

-.9 999 

FOE  -.6946 

FRA 

2.0142 

FC3 

.0062 

0SP 

10109 

560 

5370.0  R23 

.0069 

Rl  3 

.9827 

LSA 

2383.7 

MSA 

3 94.7 

SSA 

8.6 

00 E 3.4640 

BRA 

9.0452 

BC3 

.4040 

FSP 

-315 

SGI 

5370.7 

SG2 

280.0 

THA 

.57 

ELI 

2084.5 

El0 

3 94 .5 

alf 

176.00 

LAUNCH  DATE  MAR  0 1969 

flight 

TIME  018.00 

arrival  cate 

OCT 

6 1969 

HELIOCENTRIC  conic 
Rl  148.07  LAL  -.00 

LCL 

16} .04 

VL 

05.509 

GAL 

CISTANCE  609.144 
04.75  A7l  94.60  HCA 

305.38 

SMA 

116.50 

ECC 

.48600 

INC  4.6035 

VI 

30.050 

RP  107.47  LAP  0.61 

LOP 

306.71 

VP 

36.407 

GAP 

08.76  A?P 

93.79  TAL 

345.08 

TAP 

110.66 

RCA 

59.90 

APO  173.04 

V0 

35 .060 

RC  016.900  Gl  -8.54 

GP 

-10.50 

0Al 

34.99 

0AP 

164.77  ETS 

005.57  7AE 

109.60 

ETE 

100.69 

7AC 

150.00 

ETC  10.98 

CLP 

168.90 

PLANETOCENTRIC  conic 

C3  156-S74  VHL  10.505  CLA  10.00  RAl  107.39  RAD  6570.7  VEL  16.679  PTH  0.89  VHP  18.014  CPA  10.73  RAP  1 1 6 . 50  ECC  3.501A 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONG 

90.00 

7 53  55 

3015.14 

-07,90 

97.53 

00.54 

84.96 

8 44  10 

0435.1 

-08.31 

00  .89 

90.00 

00  07  40 

5014 .89 

03.03 

000.59 

10.90 

73.05 

03  51  14 

4414.9 

20.49 

010.03 

100.00 

9 00  19 

0736.40 

-29.55 

77.00 

00.70 

85.05 

10  5 56 

0136.5 

-09.89 

60. 4 j 

100.00 

03  43  57 

4768.70 

04.61 

001 .95 

10.45 

70.47 

05  3 05 

4168.0 

01  .98 

1 94 . 1 4 

110.00 

30  40  3 

0406.99 

-33.96 

50.65 

09.10 

86.03 

1!  01  30 

1807.0 

-34,16 

49.41 

130.00 

0 44  30 

4591 .04 

00.80 

106.90 

16.88 

70.78 

0 1 9 

3991  .0 

05.93 

1 70 . 90 

CirrERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE -3. 7005 

TRA 10. 7394 

TC3 

-.0614 

8AU 

.5400 

SGT 

5303.3 

SGR 

066.2 

SG3 

91  .5 

ST 

0087.8 

SR 

240.7 

SS 

715. I 

ROE  . 5053 

RRA  .0463 

RC3 

.0006 

fau- 

.00340 

RRT 

.1094 

RRF 

.1162 

RTF 

.9859 

CRT 

-.6557 

CRS 

.6493 

CST 

-.9999 

FOE  -.7454 

FRA  0.1537 

FCJ 

.0108 

8SP 

17909 

see 

5309.9 

R03 

.0081 

Rl  3 

.9859 

LSA 

0400.0 

MSA 

183.1 

SSA 

8 .0 

BCE  3.8169 

BRA10. 7403 

0C3 

.0614 

FSP 

-307 

SGI 

5303.4 

SG0 

264.6 

THA 

.31 

ELI 

0293 . 3 

EL0 

100.8 

alf 

175.99 

LAUNCH  CATE  mar  0 1 969  PLIGHT  TIME  000. 00  ARRIVAL  CATE  OCT  0 1969 

HELIOCENTRIC  CONIC  01  STANCE  608.554 

Rl  148.07  LAL  -.00  LOL  161.04  VL  05.505  CAL  07.43  A0L  95.05  MCA  308.61  SMA  116.45  ECC  .50066  INC  5.0506  Vi  30.050 

RP  107.47  LAP  0.73  LOP  109.96  VP  36.471  GAP  31.09  A0P  94.49  TAl  145.00  TAP  113.81  RCA  55.80  APO  177.08  V0  35.061 

RC  010.330  GL  -0.67  GP  -10.30  0AL  34.51  7AP  163.69  £TS  001.33  7AE  108.07  ETE  188.30  7AC  140.57  ETC  10.90  CuP  167.34 

PLANETOCENTRIC  C ONJC 


C 3 100.069 

VHL  13.743 

OLA  9.95 

RAL  127.87 

RAO  6571 . 

0 VEL  17.612 

PTH  2.98 

VHP  19. 

630 

OPA  12.60 

RAP 

118.00 

ECC 

4 . 1003 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LCNG 

90.00 

7 57  50 

3038.15 

-27.75 

99.20 

31.29 

84.14 

8 48 

30 

0438.1 

'00 . 00 

90.57 

90.00 

20  07  34 

5054.29 

23.79 

223.22 

21  .76 

74.17 

23  51 

48 

4454.3 

01  .39 

015.37 

100.00 

9 24  8 

2759.95 

-29.40 

70.93 

31  .48 

84.35 

10  10 

8 

0159.9 

'09.07 

70.1  5 

100.00 

23  43  59 

4807.70 

25.38 

204.59 

21  .26 

73.65 

25  4 

7 

4007.7 

00.09 

196.67 

110.00 

10  43  33 

0511  .43 

-33.85 

60.55 

31  .97 

84.91 

11  25 

24 

1911.4 

-34 .10 

51  .30 

110.00 

0 45  0 

4609.01 

29.65 

189.55 

19.78 

72.15 

2 2 

9 

4009.0 

06.90 

101  .42 

hffercntial 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE-4.1633 

TRA11 .7200 

TC3  -.1380 

BAU  .3484 

SGT 

5269.4  SGR 

248.0  SG3 

89.6 

ST  0086.4 

SR 

035.1 

SS 

754 . 7 

ROE  .5605 

RRA  .2017 

RC3  .0013 

FAU- .00635 

RRT 

.0126  RRF 

.0017  RTF 

.9889 

CRT  -.6837 

CRS 

.6755 

CST 

- .9999 

FOE  -.8024 

FRA  2.3103 

FC3  .0091 

BSP  17855 

SOB 

5275,3  R23 

.0091  Rl 3 

.9889 

LSA  0413.1 

MSA 

17|  .5 

SSA 

7.4 

0OE  4.0009 

0RAJ I .7017 

0C3  .3300 

FSP  -301 

SGI 

5269.4  SG0 

040.0  THA 

.03 

ELI  0090.1 

EL0 

17]  .1 

ALF 

175.96 

0034 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CAT£  MAW  3 J 369 


flight  time  r p.oo 


ARRIVAL  CATE  MA V 1?  1969 


HELIOCENTRIC  CONIC 


DISTANCE  198.066 


Rl  148.31 

lal 

.00 

LOL  162.24 

VL  28.442 

GAL  -11.92 

A7L  89.74 

HCA  89.74 

SMA 

135.32 

ECC  .22687 

INC  .2613 

VI 

30.043 

RP  108.58 

LAP 

.26 

LOP  251 .98 

VP  38.258 

GAP  -6.53 

A7P  90.00 

TAL  233.62 

TAP 

323.36 

RCA  104.62 

APO  166.01 

V2 

34 . 900 

RC  63.000  GL  3.09 

PLANETOCENTRIC  CONIC 

GP  22.27 

7AL  160.64 

7AP  39.68 

ETS  333.27 

7AE  149.32 

ETE 

37.02 

7AC  121 .32 

ETC  148.97 

CLP 

-33.74 

C3  44.646 

VHL 

6 

.682 

CLA  1.63 

RAL  1.01 

RAC  6568.7 

VEL  32.885 

PTH  2.35 

VHP 

5.923 

CPA  32.81 

RAP  27.17 

ECC 

1 .7348 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90  .00 

0 

31 

40 

2464  .46 

-24.74 

57.95 

236.78 

104.23 

1 

12  45 

1864.5 

-22.55 

49.97 

90.00 

12 

53 

48 

5007.71 

22.89 

220.11 

235.60 

72.85 

14 

17  16 

4407.7 

20.32 

212-37 

100.00 

1 

53 

46 

2199.64 

-26.04 

38.10 

236.40 

105.21 

2 

30  26 

1599.6 

-23.70 

30.08 

100.00 

14 

14 

23 

4747.76 

24.17 

200.55 

235.16 

71 .85 

15 

33  31 

4J47.8 

21  .46 

192-80 

110.00 

3 

3 

45 

1980.60 

-29.55 

20.29 

235.22 

108.01 

3 

36  45 

1380.6 

-26.83 

12.18 

110.00 

15 

20 

54 

4539.56 

27.62 

183.38 

233.80 

69.01 

16 

36  33 

3939.6 

24.51 

175.59 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

-.1612 

TRA 

-.3560 

TC3 

• 2539 

BAU 

.2099 

SOT 

477.0 

SCR 

521 .1 

SG3 

170.9 

ST 

166.2 

SR 

291  .3 

ss 

304.2 

ROE 

-.3231 

RRA 

.3481 

RC3 

.24  33 

FAU 

.06805 

RRT 

.2310 

RRF 

- .6120 

RTF 

-.3247 

CRT 

.6237 

CRS 

-.7719 

CST 

-.9649 

FCE 

-.6447 

FRA 

-.8230 

FC3-; 

I .3197 

BSP 

1360 

SOB 

706.5 

R23 

-.1223 

Rl  3 

-.6285 

LSA 

422.2 

MSA 

161  .6 

SSA 

24  .8 

BCE 

.361  1 

BRA 

.4979 

BC3 

.3517 

FSP 

-469 

SGI 

557.7 

SG2 

433.7 

THA 

55.49 

ELI 

312.8 

El2 

121  .0 

ALF 

66.74 

LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  72.00 


ARRIVAL  CATE  MAV  14  3969 


HELIOCENTRIC  CONIC 


DISTANCE  204 . 740 


RL  148.31 

LAL 

.00 

LOL  162.24 

VL  28 . 509 

GAL  -11.80 

A7L  89.93 

HCA  92.91 

SMA 

135.84 

ECC  .22341 

INC  .0730 

VI 

30.043 

RP  108.62 

LAP 

.07 

LOP  255.16 

VP  38.298 

GAP  -5.78 

A7P  90.00 

TAL  234.49 

TAP 

327.41 

RCA  105.50 

APO  166.19 

V2 

34  .889 

RC  65.076  GL  .31 

PLANETOCENTRIC  CCNIC 

GP  23.69 

7AL  161.18 

7AP  43.67 

ETS  335.46 

7AE  149.55 

ETE 

41  .80 

7AC  119.64 

ETC  148.89 

CLP 

-37.82 

C3  43.774 

VHL 

6, 

.616 

OLA  .71 

RAL  .85 

RAO  6568.7 

VEL  12.851 

PTH  2.34 

VHP 

5.607 

CPA  33.75 

RAP  25.55 

ECC 

1 .7204 

LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

37 

50 

2430  . 99 

-24.16 

55.67 

235.91 

105.23 

1 

18  21 

1831 .0 

-21 .84 

47.77 

90.00 

12 

46 

20 

5031  .25 

23.35 

221.68 

235.40 

73.51 

14 

10  11 

4431  .3 

20.87 

213.88 

100.00 

1 

59 

30 

2167.55 

-25.45 

35.90 

235.51 

106.23 

2 

35  38 

1567.6 

-22.98 

2 7.97 

100.00 

14 

7 

21 

4769.92 

24.63 

202.03 

234.97 

72.50 

15 

26  51 

4169.9 

22.00 

194.22 

110.00 

3 

8 

30 

1951 .58 

-28.93 

18.26 

234.27 

109.06 

3 

41  2 

1351  .6 

-26.05 

10.26 

110.00 

15 

14 

50 

4558.66 

28.08 

184.68 

233.65 

69.65 

16 

30  49 

3958.7 

25.05 

176.81 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1625 

TRA 

-.3721 

TC3 

.2368 

BAU 

.2144 

SGT 

471  .0 

SGR  551.7 

SC3  190.0 

ST 

17 1 .0 

SR 

276.1 

$$ 

336.2 

ROE 

-.2991 

RRA 

.3659 

RC3 

.2796 

FAU 

.07440 

RRT 

.1935 

RRF  -.6609 

RTF  -.2555 

CRT 

.5796 

CRS 

-.7578 

CST 

-.9586 

FOE 

-.7505 

FRA 

-.9099 

FC3-1 

.4714 

BSP 

1406 

see 

725.4 

R23  -.1057 

Rl 3 -.6652 

LSA 

436.0 

MSA 

166.7 

SSA 

24  .8 

BOE 

.3404 

BRA 

.5218 

BC3 

.3664 

FSP 

-530 

SGI 

572.8 

SG2  445.0 

THA  64 . 70 

ELI 

298.0 

EL2 

129.1 

ALF 

65.33 

LAUNCH  CATE  MAR  3 1969 


flight  time  74.00 


ARRIVAL  CATE  ma*  ic  1963 


HELIOCENTRIC  CONIC 


»L 

1 4 H 

.31 

LAL 

.00 

La 

162 

.24 

VL 

28. 

563 

GAL 

RP 

108 

.65 

LAP 

- .1 1 

LOP 

258 

.33 

VP 

38  . 

328 

GAP 

RC 

67  . 

198 

CL 

- .49 

GP 

25 

.19 

7AL 

161 

.59 

ZAP 

'LANE  TOC ENTRjC 

CONK 

C 3 

42. 

991 

VHL 

6.557 

o 

r~ 

»- 

.19 

RAL 

.79 

RAC 

distance  211.393 
.70  A7t  90.12  HCA 


96.09  SMA  136.28  ECC  .22040  INC  .1347  vi 


-5.07  A7P  89.99  TAL  235.20  tap  331.29  RCA  106.24  APO  166.31  v2 
47.84  ETS  337.61  7AE  149.74  ET E 47.19  7AC  117.96  ETC  148.97  ClP 


30.04  3 
34  .8  78 
'42. 12 


.6  VEL  12.820  PTH  2.33  VHP  5.328  CPA  34.64  RAP  23.65  ECC  I.7Q75 


lNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 44  16 

2398.58 

-23.57 

53.48 

235.20 

106.17 

1 24  15 

1798.6 

-21 .12 

45.66 

90.00 

12  39  26 

5054 ,58 

23.79 

223.24 

235.34 

74.17 

14  3 4 J 

4454  .6 

21  .39 

215.39 

100.00 

2 5 31 

2136.48 

-24.84 

33.79 

234.78 

107.18 

2 41  8 

1536.5 

-22.26 

25.95 

100.00 

14  0 52 

4791 .91 

25.07 

203.52 

254.92 

73.17 

15  20  44 

4 J 91  .9 

22.5  3 

195.64 

110.00 

3 13  33 

1923.51 

-28.29 

16.33 

233.48 

110.04 

3 45  37 

1323.5 

-25.29 

8.43 

I 10.00 

15  9 J 9 

4577.64 

28.52 

185.96 

233.65 

70.31 

16  25  37 

3977.6 

25.57 

178  .04 

DIFFERENTIAL 

CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACT 

TOE 

-.1676  TRA 

-.3941 

TC3 

• 2117 

BAU 

.2201 

SGT 

466.0 

SGR 

586.7 

SG3 

209.7 

ST 

179.4 

SR 

258 .5 

SS 

369.1 

RCE 

-.27?]  RRA 

.3040 

RC3 

.3191 

FAU  .08089 

RRT 

.1296 

RRF 

-.7064 

RTF 

-.1619 

CRT 

.5288 

CRS 

-.7362 

CST 

- .9527 

FOE 

- .8647  FRA 

-.9947 

FC3-1 .6209 

BSP 

1473 

SG6 

749.3 

R23 

-.0687 

Rl  3 

-.7067 

LSA 

453.4 

MSA 

170.6 

SSA 

24  .8 

BOE 

.3196  BRA 

.5503 

6C3 

.3830 

FSP 

-593 

SGI 

594.5 

SG2 

456.0 

THA 

75.4? 

Eli 

282.0 

El2 

139.6 

AlF 

62.61 

LAUNCH  CATE  MAR  3 1969 

flight  time 

76.00 

arrival  date 

MAV  18  1969 

HEL IOCENTRIC  CONIC 
RL  148.31  LAL  .00 

La  162.24 

VL  28.605 

DISTANCE  217.999 

GAL  -11.59  A7L  90.31  HCA  99.26 

SMA 

136.61 

ECC  .21775 

INC  . 306  J 

VI  30  . 04  3 

RP  100.68 

LAP  -.30 

LCP  261 .50 

VP  38.350 

GAP  -4.39 

A7P  89.95 

TAL  235.76 

TAP 

335.02 

RCA  106.87 

APO  166.36 

v2  34.867 

RC  69 • 360 

cl  -1.32 

GP  26.74 

7AL  161 .86 

7AP  52.18 

ETS  339.77 

7 AC  149.82 

ETE 

53.16 

7AC  116.09 

ETC  149.22 

CLP  -46.64 

PLANETOCENTRIC  CCNIC 
C3  4?. 278  VHL  6 . 502 

DlA  -1 .08 

RAl  .83 

RAD  6568,6 

VEL  12.792 

PTH  2.33 

VHP 

5.085 

DPA  35.49 

RAP  21.48 

ECC  1 .6958 

LNCH  A 7M  TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

90.00 

0 50  59 

2366.96 

-22.95 

51.37 

234.64 

107.06 

1 

30  26 

1767.0 

-20.40 

43.63 

90.00 

12  33  3 

5077.76 

24.21 

224.81 

235.40 

74  .85 

13 

57  4J 

4477.0 

21  .90 

216.91 

100.00 

2 11  50 

2106.18 

-24.22 

31 .76 

234.20 

108.08 

2 

46  56 

1506.2 

-21 .52 

24  .00 

100 .00 

1 3 54  54 

4813.77 

25.49 

205.00 

235.01 

73.84 

15 

15  0 

4213.8 

23.03 

197.07 

110.00 

3 18  56 

1896.16 

-27.63 

14,47 

232.85 

110.97 

3 

50  32 

1296.2 

-24.53 

6.6  7 

110.00 

15  4]7 

4596.56 

28.95 

187.28 

233.77 

70.97 

16 

20  54 

3996.6 

26.08 

179.28 

cifferential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  CETERMINA  HON  ACCURACY 


TXE 

- . J 764 

TRA  - 

.4215 

TC3 

.1790 

BAU 

.2282 

SGT 

465.1 

SGR 

626.5 

SG3 

229.9 

ST 

191  J 

SR 

238.4 

SS 

403.4 

RCE 

• 24J6 

RRA 

.4024 

RC3 

.3618 

FAU 

.00744 

RRT 

.0373 

RRF 

-.7400 

RTF 

-.0440 

CRT 

.4674 

CRS 

-.7034 

CST 

' .9474 

FCE 

-.9873 

FRA-1 

.0761 

FC3-J 

l .7904 

BSP 

1507 

see 

780.2  R23 

-.0100 

Rl  3 

-.7400 

LSA 

475  .0 

MSA 

173.0 

SSA 

24.7 

ecE 

• 2991 

BRA 

.5827 

ec3 

.4037 

FSP 

-663 

SGI 

627.0 

SG2 

464 .4 

THA 

86.40 

El  1 

265.2 

Z L? 

152.1 

AlF 

57.60 

2035 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  mar  3 1969  Flight  TIME  78.00  arrival  date  mat  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  224.567 


RL  148.31 

LAL 

.00 

ta  162.24 

VL  28.636 

GAL  -n  .49 

A7L  90.50 

HCA  102.43 

SMA 

336.87 

ECC 

.21540 

INC 

.5006 

VI 

30.04  3 

RP  108.72 

LAP 

-.49 

LOP  264.67 

VP  38.365 

GAP  -3.75 

A7P  89.89 

TAl  236.15 

TAP 

338.50 

RCA 

107.59 

APO 

166.35 

V2 

34.858 

RC  71.560 

GL 

-2.18 

GP  28.33 

7Al  162.00 

7aP  56.66 

ETS  342.00 

7AE  149.72 

ETE 

59.66 

7 AC 

114.06 

ETC 

149.64 

CLP 

-51 .38 

PLANETOCENTRIC  < 

:onic 

C3  41.610 

VHL 

6.45] 

CLA  -1.95 

RAL  .97 

RAD  6560.6 

VEL  12.767 

PTH  2.32 

VHP 

4.879 

DPA 

36.28 

RAP 

39.06 

ECC 

1 .6049 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

IN. 

1 TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

58  2 

2335.87 

-22.32 

49.31 

234.22 

107.90 

3 

36  58 

1735.9 

-19.66 

41  .65 

90.00 

12 

27  8 

5100.92 

24.62 

226.39 

235.59 

75.54 

33 

52  9 

4500.9 

22.39 

210.43 

100.00 

2 

3 8 28 

2076.41 

-23.50 

29.70 

233.76 

108.93 

2 

53  5 

1476.4 

-20.77 

22.10 

100.00 

13 

49  23 

4835.61 

25.90 

206.50 

235.21 

74.53 

15 

9 58 

4235.6 

23.52 

190.51 

no. oo 

3 

24  38 

1869.30 

-26.97 

12.67 

232.37 

111  .05 

3 

55  47 

1269.3 

-23.76 

4.97 

110.00 

14 

59  42 

4615.48 

29.36 

186.60 

234 .02 

71.65 

16 

16  38 

4015.5 

26.57 

180.52 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TCE 

-.1915 

TRA 

-.4564 

TC3 

.1361 

BAU 

.2305 

SGT 

473.6 

SGR 

669.5 

SG3 

249.2 

ST 

209.2 

SR 

216.8 

S5 

436.6 

RCE 

-.2085 

RRA 

.4193 

RC3 

.4065 

FAU  .09361 

RRT 

-.0060 

RRT 

-.7041 

RTF 

.1021 

CRT 

.3962 

CRS 

-.6562 

CST 

-.9443 

FCE- 

1.HJ1 

FRA- 

1 .1455 

FC3-1 .9472 

BSP 

1715 

SGB 

020.0 

R23 

.0322 

R13 

-.7041 

LSA 

500.6 

MSA 

173.0 

SSA 

24.6 

BCE 

.2031 

BRA 

.6190 

BC3 

.4207 

F$ P 

-726 

SGI 

671.9 

SG2 

470.1 

THA 

96.91 

ELI 

251  .9 

El2 

165.4 

ALF 

47.58 

LAUNCH  DATE  MAR  3 1969  FLIGHT  TIME  60.00  ARRIVAL  DATE  MAY  22  196 9 

HELIOCENTRIC  CONIC  (DISTANCE  211.097 

RL  140.31  LAL  .00  LOL  162.24  VL  20.650  GAL  -11.39  A7L  90.70  HCA  105.60  SMA  137.04  ECC  .21  330  INC  .6998  VI  30.043 

RP  100.74  LAP  -.67  LOP  267.04  VP  30.372  GAP  -3.14  A7P  09,81  TAL  236.40  TAP  342.00  RCA  107.81  APO  166.27  V?  34.040 

RC  73.792  GL  -3.07  CP  29.9 4 7AL  162.00  7AP  61.28  ETS  344.32  7AE  149.35  ETE  66.56  7AC  111.89  ETC  150.23  CLP  -56.32 

PLANETOCENTRIC  CONIC 

C3  4j  .002  VHL  6,403  OLA  -2.82  RAL  1.21  RAO  6568.6  VEL  12.742  PTH  2.32  VHP  4.708  CPA  36.98  RAP  16.43  ECC  1.6748 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

90.00 

1 5 28 

2305.04 

-21 .66 

47.29 

233.93 

100.70 

1 43  53 

1705.0 

-10.90 

39.70 

90.00 

12  21  35 

5124.21 

25.00 

227,99 

235.90 

76.25 

13  47  0 

4524.2 

22.87 

219.97 

_ 

100.00 

2 25  29 

2046.09 

-22.91 

27.04 

233.46 

109.74 

2 59  36 

1446.9 

-20.01 

20.24 

T 

100.00 

13  44  15 

4057.60 

26.29 

206.02 

235.53 

75.24 

15  5 13 

4257.6 

24.00 

199.96 

no. 00 

3 30  43 

1042 . 72 

-26.20 

10.90 

232.02 

112.69 

4 1 25 

1242.7 

-22.98 

3.30 

no. oo 

14  55  31 

4634.54 

29.76 

109.94 

234.39 

72.35 

16  12  45 

4034.5 

27.06 

101 .79 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE 

-.2121 

TRA  -.4960 

TC3 

.004  5 

BAU 

.2526 

SGT  495,0  SGR  715.7 

SG3  267.8 

ST 

232.1 

SR 

194.0 

SS 

470.5 

ROE 

-.1720 

RRA  .4351 

RC3 

.4531 

FAU 

.09935 

RRT  -.2297  RRF  -.8153 

RTF  .2602 

CRT 

.3032 

CRS 

-.5044 

CST 

-.9431 

FOE- 

1 .2379 

FRA-1 .2044 

FC3- 

■2.0978 

BSP 

1901 

SGB  070.7  R23  .0720 

R13  -.0156 

LSA 

533  .3 

MSA 

173.J 

SSA 

24.5 

6oe 

.2731 

BRA  .6604 

BC3 

.4609 

FSP 

-793 

SGI  731.6  SG2  472.1 

THA  105.73 

ELI 

248.3 

EL2 

172.9 

ALF 

29.65 

.AUNCH 

CATE 

MAR  3 3969 

flight  time  02.00 

ARRIVAL 

CATE 

MAY 

24  1969 

HELIOCENTRIC  C0NIC_ 

DISTANCE  237.580 

RL 

140 .31 

LAL  .00 

La 

162.24 

VL 

20.670 

GAL 

-11.29  A7L  90.91  HCA 

100.76  SMA 

137.14 

ECC 

.21139 

INC 

.9051 

VI 

30.043 

RP 

100.77 

LAP  - .86 

LOP 

271  .01 

VP 

30.373 

GAP 

-2.5$  A7P  09.71  TAL 

236.51  TAP 

345.27 

RCA 

108.35 

APO 

166.13 

V2 

34  .039 

RC 

76.053 

GL  -4.01 

GP 

31.54 

7AL 

J 61 .67 

7AP 

65.94  ETS  346.76  7AE 

140.69  ETE 

73.67 

7AC 

109,63 

ETC 

1 50.99 

CLP 

-61 .43 

PLANETOCENTRIC  CONIC 

C3  40.419  VHL  6.358  CLA  -3.70  RAL  1.54  RAO  6560.6  VEL  12.720  PTH  2.31  VHP  4.571  CPA  37.59  RAP  13.63  ECC  1 .6652 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 13  19 

2274.18 

-20.97 

45.29 

233.77 

109.40 

I 

53  3 3 

1674.2 

-18. J2 

37.77 

_ 

90.00 

32  16  23 

5147.04 

25.37 

229.62 

236.32 

76.99 

13 

42  10 

4547.0 

23.33 

221 .54 

-■ 

100.00 

2 32  56 

2017.36 

-22.22 

25.92 

233.26 

110.53 

3 

6 33 

1417.4 

-19.23 

10.40 

“= 

100.00 

13  39  27 

4079.89 

26.67 

209.57 

235.97 

75.97 

15 

0 47 

4279.9 

24.4  7 

201.45 

J 10.00 

3 37  12 

3816.15 

-25.57 

9.16 

231 .60 

113.50 

4 

7 29 

1216.1 

-22.17 

3 .66 

130.00 

14  51  40 

4655.80 

30.15 

191 .31 

234.07 

7>.r* 

56 

9 14 

4053.9 

27.54 

103.09 

- 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2405 

TRA 

-.5439 

TC3 

.0223 

BAU 

.2702 

SGT 

537.6 

SGR 

762.5 

SG3 

284.0 

ST 

262.1 

SR 

172.0 

SS 

502.3 

RCE 

-.1337 

RRA 

.4474 

RC3 

.4996 

FAU 

.10415 

RRT 

-.3766 

RRF 

-.0412 

RTF 

.4166 

CRT 

.1035 

CRS 

-.4000 

CST 

-.9442 

FOE- 

1 .3577 

FRA- 

1 .2427 

FC 3-2. 2300 

BSP 

2117 

SGB 

932.9  R23 

.1013 

R13 

-.0420 

LSA 

566.4 

MSA 

17 1 .0 

SSA 

Z4  .3 

6CE 

.2752 

BRA 

.7043 

6C3 

.5001 

FSP 

-849 

SGI 

004.0 

SG2 

471  .8 

THA 

113.20 

Eli 

265.3 

El2 

167.0 

ALF 

1 3 .46 

LAUNCH  CATE  MAR  3 1969  FLIGHT  TIME  04.00  ARRIVAL  CATE  MAY  26  1969 

HELIOCENTRIC  CONIC  OJSTANCE  244.042 

RL  348.31  LAL  .00  La  162.24  VL  28.674  GAL  -1J.18  A7L  91.12  HCA  111.93  SMA  137. J7  ECC  .20965  INC  1.JI83  VJ  30.043 

RP  108.00  LAP  '1.04  LOP  274.17  VP  38.369  GAP  -2.00  A7P  69.50  TAL  236.49  TAP  340.41  RCA  108.41  APO  165.93  V2  34.831 

RC  70.340  GL  -4.99  GP  33.12  7Al  161 .60  7AP  70.63  ETS  349.33  7AE  147.69  ETE  80.70  7AC  107.32  ETC  353.08  CLP  -66.67 

PLANETOCENTRIC  CONIC 


C3  39.865 

VHL 

6.334 

OLA  -4.59 

RAL  1.96 

RAO  6566.5  VEL  12.698 

PTH  2.31 

VHP  4.468 

DPA  30 . n 

RAP 

10.72 

ECC 

1 .6561 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

21  40 

2242.99 

-20.25 

43.29 

233.73 

110.23 

1 59 

3 

1643.0 

17.31 

35.84 

90.00 

12 

11  24 

5172.07 

25.73 

231 .30 

236.86 

77.76 

13  37 

36 

457?. 1 

23.79 

223.1  7 

1 00.00 

2 

40  51 

1907.54 

-21 .49 

24.00 

233.22 

111.29 

3 13 

59 

3387.5 

18.41 

16.56 

100.00 

13 

34  54 

4902.75 

27.03 

211 .17 

236,53 

76.73 

14  56 

37 

4302.8 

24.94 

202.99 

no. oo 

3 

44  10 

1709.35 

-24.03 

7.43 

231.70 

114.20 

4 13 

59 

1189.3 

■21 .34 

.02 

no. oo 

14 

40  5 

4673.71 

30.54 

192,73 

235.40 

73.83 

16  5 

59 

4073.7 

26.02 

184  .44 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2750 

TRA 

-.5954 

TC3  -.0406 

BAU  .2922 

SOT 

600,2  SGR 

809.6  SG3 

297.9 

5T  298,5 

SR 

153  .9 

SS 

534  .0 

ROE  -.0928 

RRA 

.4567 

RC3  .5461 

FAU  .10003 

RRT 

-.5075  RRF  - 

.8629  RTF 

.5509 

CRT  .0166 

CRS 

- • 3220 

CST 

-.9465 

FOE- I .4720 

FRA- 

-1 .2638 

FC3-2.3461 

BSP  2393 

SGB 

1007.0  R23 

.1212  R13  - 

.864  4 

LSA  607.1 

MSA 

167.7 

SSA 

24.0 

BOE  .2910 

BRA 

.7504 

0C3  .5482 

FSP  -903 

SGI 

091 .8  5G2 

469.5  THA  119.55 

ELI  298.5 

El? 

151  .9 

ALF 

.65 

2036 


tl  i in  in 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


RL 

148.31 

lal 

.00 

RP 

108.82 

LAP 

-1  .21 

RC 

00.651 

CL 

-6.03 

LAUNCH  CATE  MAP  3 1969 
HEl  I'XCnTRIC  CONIC 

.00  lOl  16 2.24 
277.34 
34.65 

PLANETOC6NTRJC  CONIC 
C3  39.337  VHL  6.272  ClA  -5.49 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 30  36  2211.13 

12  6 36 

2 49  21 

13  30  33 

3 51  39 

14  44  44 

differential  corrections 

TCE  -.3196  TRA  -.6516  TC3  -.1207 
ROE  -.0512  RRA  .4605  RC3  .5 597 
rOE-1 .5732  ERA-1 .2565  FC3-2.4314 
BCE  .1257  0RA  .7979  BC3  .6036 


90.00 
100.00 
100.00 
1 10.00 
110.00 


5197.19 

1957.10 

4926.46 

1762.05 

4694.27 


VL  26.670 
VP  35.359 
7Ai  161.20 

RAl  2.48 
INJ  CAT 
-19.48 
26.09 
-20.73 
27.39 
-24.06 
30.92 

BAU  .3174 
FAU  .11048 
BSP  2694 
ESP  -938 


ElIGhT  TIME  86.00 

CISTANCE  250.458 
CAL  -n  .07  A7l  91  .34  MCA  1 


GAP 

7AP 


75.27  ETS  352.05  7AE 


RAC  6568.5  VEL  12.677  PTH  2.30 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


41  .26 
233.06 
22.06 
212.83 
5.69 
194.21 


233.81 

237.51 

233.29 

237.20 
231 .72 

236.20 


110.96 
78.57 
112.03 
77.54 
115.05 
74  .64 


ARRI VAt 

. CATE 

MAY 

28  1969 

SMA 

137 

’.14 

ECC 

.20803 

INC 

1.3408 

Vl 

30.043 

TAP 

351 

.42 

RCA 

J08 

.61 

APO 

165.67 

V2 

34 .024 

ETE 

87 

.60 

/AC 

105 

.00 

ETC 

152.89 

CLP 

-72.00 

VHP 

4 . 

399 

CPA 

38 

.55 

RAP 

7.77 

ECC 

1 .6474 

INJ  TIME 

PO 

CST 

TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2 

7 

27 

161  1 

.1 

16.46 

33.89 

13 

33 

14 

4597 

.2 

24.25 

224.87 

3 

21 

58 

1357 

.1 

- 

■17.56 

14.70 

14 

52 

39 

4 326 

.5 

25.40 

204.60 

4 

21 

1 

1162 

.0 

20.40 

358.37 

16 

2 

58 

4094 

.3 

28.50 

185 .84 

MIC-COURSE  EXECUTION  ACCURACY 
SGT  684.8  SGR  853.2  SG3  307.9 

RRT  -.6135  RRE  -.8804  RTF  .6567 

SGB  1094.0  R23  .1362  R13  -.8822 

SCI  989.8  SG2  466.1  THA  125.06 


ORBIT  DETERMINATION  ACCURACY 


ST  342.7  SR 
CRT  -.1961  CRS 
LSA  652.5  MSA 
Eli  344.0  El2 


137.0  SS 
'.1047  CST 
163.4  $5A 
133.8  ALE 


562.9 
-.9500 
23.8 
74 .7 2 


LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  88.00 


ARRIVAL  CATE  MAY  30  1969 


heliocentric  CONIC 


RL 

140 

.31 

LAL 

.00 

RP 

108 

.84 

LAP 

-1  .39 

RC 

82. 

981 

GL 

-7.13 

.00  LOL  162.24 


CISTANCE  256.837 


36.12 

PLANETOCENTRIC  CONIC 
C3  38.836  VHL  6.232  DlA  -6.43 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


1 40  12 

12  1 53 

2 58  29 

13  26  17 

3 59  44 

14  41  32 


2178.26 
5223.58 
1925.72 
4951 .35 
1733.97 
4715.87 


VL  28.660 
VP  38.345 
7AL  160.66 

RAL  3.09 
INJ  LAT 
-18.67 
26.43 
-19.91 
27.75 
-23.24 
31 .30 


DIFFERENTIAL  corrections 
toe  -.3714  TRA  -.1 
ROE  -.0078  RRA  .4 
FOE- 1.6628  FRA-J .t 
BOE  .37J5  BRA  .f 


A7L  91.58 

HCA  110.25 

SMA 

137.06 

ECC  .20652 

INC 

1.5751 

VI 

30.043 

ATP  89.25 

TAL  236.07 

TAP 

354.32 

RCa  108 

.75 

APO 

165.36 

V2 

34 .016 

ETS  354.90 

7AZ  144.73 

ETE 

94.20 

? AC  102 

.72 

ETC 

153.97 

Clf 

' -77.35 

VEL  12.657 

PTH  2.30 

VHP 

4. 

360 

CPA  38 

.91 

RAP 

4.04 

ECC 

: 1 .6391 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST 

TIM 

INJ  2 LAT 

INJ 

' 2 LONG 

234.01 

111.68 

2 

16 

30 

1578 

.3 

15.56 

31  .90 

238.30 

79.44 

13 

28 

57 

4623 

.6 

24.70 

226.67 

233.47 

112.76 

3 

30 

35 

1325 

.7 

-16.66 

12.81 

218.01 

70.41 

14 

40 

49 

4351 

.4 

25.87 

206 . 30 

231 .86 

115.81 

4 

20 

38 

1134 

.0 

19.57 

356.70 

237.06 

75.49 

16 

0 

8 

4115 

.9 

28.99 

187.33 

GAP 

TAP 


INJ  LONG 
39.19 
234.91 
20.09 
214.60 
3.92 
195.78 

MID-COURSE  EXECUTION  ACCURACY 


TC3  -.2157 

BAU 

.3462 

SGT 

707.5 

SGR 

894.2 

SG3 

314.8 

ST 

394,3 

SR 

130.0 

RC3 

.6310 

FAU 

.11171 

RRT 

-.6936 

RRF 

-.8950 

RTF 

.7342 

CRT 

-.4463 

CRS 

.17 12 

FC3-2.4904 

BSP 

3046 

SG6 

1191 .5 

*23 

.1472 

R13 

-.8967 

LSA 

704.5 

MSA 

158.4 

0C3 

.6669 

FSP 

-970 

SGI 

1090.4 

SG2 

461 .8 

THA 

129.79 

ELI 

399.0 

El2 

115.0 

ORBIT  DETERMINATION  ACCURACY 

591  .3 
-.9538 
23.4 


LAUNCH  DATE  MAR  3 1969 


Flight  time  90.00 


ARRIVAL  CATE  JUN  I 1969 


HELIOCENTRIC  CONIC 


RL 

148.31 

LAL 

.00 

LOL 

162, 

.24 

VL 

28.643 

CAL 

RP 

108.86 

LAP 

-1.56 

LOP 

283, 

.67 

VP 

38.327 

GAP 

RC 

85.328 

CL 

-8.31 

GP 

37, 

.54 

7AL 

159.98 

7AP 

PLANETOCENTRIC  CONIC 
C3  38.363  VHL  6.194  CLA  -7.41 


OISTANCE  263.181 

-10.84  A7L  91.82  MCA  121.41  SMA  136.92  ICC  .2051 0 INC  1 .8237  VI 

-.49  A7P  89.05  TAL  235.69  TAP  357.10  RCA  108.84  APO  165.01  V2 

84.20  ETS  357.07  7AE  142.04  ETE  100.21  7AC  100.53  ETC  155.09  CLP 


30.043 
34  .010 
-82.68 


RAL  3.80  RAC  6568.5  VEL  12.638  PTH  2.29  VHP  4.353  OPA  39.23  RAP  1.99  ECC  1.631 4 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

I 50  36 

2143.96 

-17.79 

37.06 

234.34 

112.40 

2 28  20 

1544.0 

-14.60 

29.84 

90.00 

11  57  9 

5251 .69 

26.76 

236.90 

239.22 

80.39 

13  24  40 

4651  .7 

25.16 

228.60 

100.00 

3 8 23 

1893.02 

-19.04 

18.05 

233.78 

113.49 

3 39  56 

1293.0 

-15.70 

10.85 

100.00 

13  22  3 

4977.86 

28.10 

216.49 

238.95 

79.35 

14  45  1 

4377.9 

26.34 

208 . 1 3 

1 10.00 

4 8 30 

1 704 . 79 

-22.36 

2.11 

232.13 

116.56 

4 36  55 

1104.0 

-18.61 

354 .98 

no.oo 

14  38  25 

4730.86 

31  .68 

197.46 

236.06 

76.42 

15  57  24 

4138.9 

29.49 

308.94 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.4323 

TRA  -.7691 

TC3  -.3092 

BAU  .3770 

SGT 

906.2  SGR 

920.3  SG3  : 

517.1 

ST 

454.3 

SR 

133.0 

SS 

616.3 

ROE  .0350 

RRA  .4523 

RC3  .6670 

FAU  .11133 

RRT  - 

.7513  RRF  - 

.9066  RTF 

.7090 

CRT 

-.6701 

CRS 

.4411 

CST 

-.9578 

FOE-1.7319 

FRA-1 .1032 

FC3-2.5J23 

BSP  3414 

SG6  1297.3  R23 

•1572  Rl 3 - 

.9077 

LSA 

761.5 

MSA 

153.0 

SSA 

23.0 

BOE  .4337 

BRA  .8922 

0C3  .7351 

FSP  -981 

SGI  1214.0  SG2 

457.3  THA  134.00 

eli 

463.3 

El2 

96.0 

AlF 

168.39 

LAUNCH  CATE  MAR  3 1969 

flight  time 

92.00 

ARRIVAL 

. CATE 

JUN 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  269.490 

RL  145.31 

LAL  .00 

LOL  162.24 

VL  20.621 

GAL  -10.72 

A7L  92.09  HCA  124.57 

SMA  136.74 

ECC 

.20375 

INC 

2.0895 

Vl 

30.043 

RP  100.00 

LAP  -1.72 

LOP  206.63 

VP  38.305 

GAP  -.04 

A7P  00.01 

TAL  235.21 

TAP  359 

1.77 

RCA 

108.88 

APO 

164.61 

V2 

34 .004 

RC  87.691 

GL  -9.58 

GP  30.90 

TAL  159.15 

TAP  98. 39  ETS  .95 

7AE  140.75 

ETE  105 

i.67 

7AC 

98.46 

ETC 

156.20 

CLP 

-87.93 

PLANETOCENTRIC  CON IC 

C3  37.926 

VHL  6.1 50 

CLA  -0.45 

RAL  4.61 

RAO  6560.5 

VEL  1 2.621 

PTH  2.29 

VHP  4. 

374 

OPA 

39.54 

RAP 

359.26 

ECC 

1 .6242 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 1 57 

2107.79 

-16.04 

34.03 

234.00 

113.10 

2 37 

5 

1507.8 

-13.57 

27.68 

90.00 

11  52  16 

5282.07 

27.09 

239.07 

240.20 

01.42 

13  20 

18 

4682.1 

25.63 

230.70 

100.00 

3 19  11 

1858.60 

-18.09 

15.93 

234.23 

114.21 

3 50 

ID 

1258.6 

- 

14.67 

8 .81 

100.00 

13  37  43 

5006.50 

28.44 

216.55 

240.04 

00.30 

14  4J 

9 

4406.5 

26.82 

210.13 

1 10.00 

4 10  5 

1674 .17 

-21 .42 

.24 

232.53 

117.30 

4 46 

0 

1074  .2 

- 

37.59 

353.20 

110.00 

14  35  10 

4763.69 

32.06 

199.30 

239.22 

77.45 

15  54 

42 

43  63.7 

30.00 

190.69 

differential  corrections 

TDE  -.5018  TR*  -.0273  TC3  -.4066  BAU  .4099 

ROE  .0792  RRA  .4396  RC3  .6987  FAU  .10971 

FOE- 1 . 7884  FRA- 1 .1160  FC3-2.5043  BSP  3819 

SDE  -5080  BRA  .9368  BC3  .8084  FSP  -987 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1036.4  SGR  957.6  SG3  316.1 
RRT  -.7930  RRF  -.9166  RTF  .8276 
SG6  141J  .1  R23  .1661  R13  -.9165 
SGI  1336.6  SG2  452.3  THA  137.05 


ORBIT  DETERMINATION  ACCURACY 
ST  522.2  SR  146.6  SS  641 ,0 

CRT  -.8329  CRS  .6600  CST  -.9617 

LSA  826.3  MSA  147.4  SSA  22.5 

Eli  536.6  El2  78.9  AlF  166.55 


2037 


J PL  TM  33-99 


EARXH_ VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  140.31  LAL  .00  LOL  162.24 

rp  100.90  lap  -i.se  lop  209.99 

RC  90.065  OL  -10.97  GP  40.24 

planetocentric  CONIC 


90.00  2 M 

90.00  II  47 

100.00  3 31 

100.00  13  13 

110.00  4 28 

110.00  14  32 

DIFFERENTIAL  CORRECTIONS 
TCE  -.5808  TRA  -.8030  TC3  -.5065 

ROE  .1226  RRA  .4198  RC3  .7236 

rOE-1.8247  ERA-1. 0204  EC3-2.4596 
0OE  .5936  BRA  .9777  0C3  .0833 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .00  LOL  162.24 

RP  108.91  LAP  -2.03  LOP  293.15 

RC  92.449  CL  -12.47  GP  4J .56 

PLANE TOCENTRIC  CONIC 


flight  time  94. do 
DISTANCE  275.766 

VL  28.594  gal  -10.59  A7L  92.38  MCA  127.72  SMA  136.52 

VP  38.280  GAP  .40  A7P  88.55  TAL  234.63  TAP  2.35 

7AL  158.17  7AP  92.32  ETS  4.14  7AE  138.51  ET£  110.53 


ARRIVAL  cate  JUN  5 1969 


CLA  -9.56 

RAL  5.53 

RAO  6560.5 

VEL  12.606 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2069.22 

-15.00 

32.40 

235.42 

5315.39 

27.41 

241.45 

241  .52 

1821 .95 

-17.06 

13.71 

234.03 

5037.89 

20.77 

220.83 

241 .31 

1641  .71 

-20.39 

358.20 

233.07 

4790.89 

32.44 

201 .33 

240.56 

113.81  2 48  55 

82.58  13  J 5 43 


114.93 
81 .53 
118.05 


4 1 26 

14  37  8 

4 55  59 


0AU  .4432 
EAU  .10664 
8SP  4226 
ESP  -973 


78.59  15  51  57 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1175.4  SGR  978.7  SG3  3J0.9 
RRT  -.8224  RRE  -.9247  RTF  .8546 
SG0  1529.5  R23  .1754  R13  -.9229 

SGI  1462.6  SG2  447.5  THA  14J .31 

flight  time  96. oo 


ECC  .20247  INC  2.3763  V]  30.043 
RCA  108.S8  APO  164.17  V2  34.799 
7AC  96.53  ETC  157.29  ClP  -93.04 

DPA  39.88  RAP  356.69  ECC  1.6177 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1469.2  -12.45  25.41 

4715.4  26.09  233.03 

122 1.9  -13.55  6.67 

4437.9  27.30  212.33 

1041,7  -16.48  351.34 

4190.9  30.53  192.63 

ORBIT  DETERMINATION  ACCURACY 

ST  598.8  SR  167.7  SS  662.8 

CRT  -.9241  CR5  .0015  CST  -.9654 

LSA  897.4  MSA  141.9  SSA  21.6 

ELI  618.7  El2  62.0  AlF  165.34 

ARRIVAL  OATE  JUN  7 1969 


DISTANCE  282.009 

VL  28.562  CAL  -10.46  A7L  92.6 9 HCA  130.80  SMA  136.27 

VP  30.252  CAP  .01  A7P  88.24  TAL  233.96  TAP  4.04 

7Al  157.02  7AP  95.96  ETS  7.41  7A£  136.16  £TE  114.03 


90.00  2 28 

90.00  11  41 

100.00  3 44 

100.00  13  8 

110.00  4 40 

110.00  14  20 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6699  TRA  -.9344  TC3  -.6060  BAU  .4773 

ROE  .1676  RRA  .3950  RC3  .7435  FAU  .10260 

FOE-1 .8497  FRA  -.9308  FC3-2.3876  BSP  4665 

80E  .6906  BRA  1 .0145  0C3  .9597  FSP  -956 


LAUNCH  CATE  MAR  3 1969 
HELIOCENTRIC  CONIC 

RL  148.31  LAL  .00  LOL  162.24  VL  28 . 526 

RP  100.92  LAP  -2.10  LOP  296.31  vP  38.222 

RC  94.840  GL  -14.13  CP  42.91  /At  155.69 

planetocentric  conic 

C3  36.949  VHL  6.079  CLA  -12.07  RAL  7.74 
LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT 
90.00  2 43  48  1982.15  -13.34 

90.00  11  35  19  5394.52  27.97 

100.00  3 59  0 1739.50  -14.63 

100.00  13  2 49  5112.33  29.40 

110.00  4 53  20  1569.40  -10.02 

110. 00  14  24  58  4055.27  33.21 

DIFFERENTIAL  CORRECTIONS 
TDE  -.7699  TRA  -.9795  TC3  -.7051  0AU  .5105 

ROE  .2120  RRA  .3631  RC3  .7556  FAU  .09739 

FDE-1.0567  FRA  -.8106  FC3-2.202O  0SP  5004 

BCE  .7986  BRA  1.0446  BC3  1.0334  FSP  -920 

LAUNCH  CATE  MAR  3 1969 


DLA  -10.76 

RAL  6.57 

RAO  6568.4 

VEL  12.592 

PTH  2.28 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

2027.60 

-14.64 

29.98 

236.21 

114.5J 

5352-52 

27.70 

244.13 

242.95 

03.09 

1702.51 

-15.91 

11.34 

235.60 

115.65 

5072.04 

29.10 

223.37 

242.77 

82.83 

1606.96 

-19.26 

356.21 

233.79 

118.80 

4821 .14 

32.83 

203.60 

242.11 

79.89 

3 2 4 

13  10  45 

4 13  57 

14  32  49 

5 


ECC  .20125  INC  2.6005  VI  30.043 
RCA  100.05  APO  163.69  V2  34.795 
7AC  94.75  ETC  150.31  ClP  -97.98 

OPA  40.28  RAP  354.28  ECC  1.6122 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


7 5 


1427.6 

4752.5 

1182.5 

4472.0 

1007.0 
4 221  .1 


-11.21 
26.57 
-12.33 
27.00 
-15.27 
31  .08 


22.98 
235.65 
4 .38 

214.81 
349.37 

194 .81 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1319.9  SGR  995.0  SG3  302.9 
RRT  -.0436  RRF  -.9319  RTF  .8739 
SGB  1653.0  R23  .1840  R13  -.9279 

SGI  1592.5  SG2  442.9  THA  144.37 


FLIGHT  TIME  98.00 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  280.222 


GAP 

7AP 


1.21  A7P 
99.29  ETS 


87.89  TAL  233.22  TAP 


RAO  6568.4  VEL  12.582  PTH  2.28  VHP  4.610 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


27.27 

247.17 

8.80 

226.27 

354.01 

206.19 


237.21 
244.61 
236.57 
244  .47 
234.70 
243.91 


115.21 
85.39 
116.36 
84.33 
119.55 
81  .38 


HELIOCENTRIC  conic 
RL  140.31  LAL 


planetocentric  conic 


90.00  3 i 

90.00  n 28 

100.00  4 15 

100.00  12  56 

110.00  5 8 

110.00  14  20 

DIFFERENTIAL  CORRECTIONS 
TCE  -.8830  TRA-J .0172  TC3  -.7995 
ROE  .2590  RRA  .3264  RC3  .7620 
FCE- 1.8560  FRA  -.7035  FC3-2.1542 
80E  .9202  BRA  1 .0683  BC3  1.1045 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1467.2  SGR  1003.1  SG3  291.5 
RRT  -.8580  RRf  -.9380  RTF  .8075 
SGB  1777.3  R23  .1953  R13  -.9314 

SGI  1722.3  SG2  438.9  THA  147.21 

FLIGHT  TIME  100.00 

DISTANCE  294.405 


3 16  51 

13  5 14 

4 27  59 

14  20  2 

5 19  29 

15  45  54 


ST 

684.4 

SR 

195.9 

SS 

604.0 

CRT 

-.9701 

CRS 

.0081 

CST 

-.9600 

LSA 

970.0 

MSA 

136.9 

SSA 

20.9 

ELI 

710.4 

EL2 

45.8 

AlF 

164 .42 

ARRIVAL 

DATE 

JUN 

9 I 969 

ECC 

.20007 

INC 

3.0319 

VI 

30.043 

RCA 

108.78 

APO 

163.19 

V2 

34 .791 

7 AC 

93.15 

ETC 

159.25 

ClP 

-102.73 

CPA 

40.79 

RAP 

352.02 

ECC 

1.6081 

PO 

CST  TIM 

INJ 

1 2 LAT 

I N J 

2 LONG 

1 382 . 1 

-9.83 

20.35 

4794.5 

27.04 

230 .63 

1139.6 

- 

10.97 

1 .92 

4512.3 

28.30 

217.64 

969.4 

13.95 

347.26 

4255.3 

31  .66 

197.31 

ORBIT  DETERMINATION  ACCURACY 

ST 

779.5 

SR 

22  7.4 

SS 

704 .2 

CRT 

-.9899 

CRS 

.9374 

CST 

-.9710 

LSA 

1066.4 

MSA 

132.7 

SSA 

J9.8 

ELI 

811  .4 

El2 

30.9 

ALF 

163.87 

La  162.24 

VL  20.407 

GAL  -10.17 

A7L  93.41 

HCA 

137.18 

LOP  299.47 

VP  38.190 

GAP  1.58 

A7P  87,49 

TAL 

232.39 

GP  44.33 

7AL  154.16 

7AP  102.25 

ETS  14.22 

7AE 

131 .24 

OLA  -13.51 

RAL  9.05 

RAD  6568.4 

VEL  12.577 

PTH 

2.28 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

1931 .07 

-11.86 

24.32 

238.47 

115.90 

5442.04 

28.10 

250.69 

246.54 

87.15 

1692.27 

-13.18 

6.03 

237.80 

117.08 

5157.67 

29.66 

229.62 

246.44 

86.07 

1528.37 

-16.62 

351.65 

235.85 

120.31 

4894.34 

33.57 

209.19 

246.00 

83.11 

9.5? 


VHP  4.747 
INJ  TIME 

3 33  38 
12  58  53 

4 43  54 

14  22  33 

5 33  30 

15  42  19 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .5435  SGT  1616.4  SGR  1007.6  SO 3 270.2 

FAU  .09150  RRT  -.0603  RRF  -.9437  RTF  .0976 

8SP  5531  5GB  1904.7  R23  .2061  R1 3 -.9343 

FSP  -004  SCI  1054.2  SG2  435.7  THA  149.73 


ARRIVAL  CATE  JUN  JI  1969 


ECC  .19095  INC  3.4J37  VI  30.043 

RCA  108.60  APO  162.66  V2  34.700 

7AC  91.69  ETC  160.10  ClP-107.26 

OPA  41.43  RAP  349.09  ECC  1.6057 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1331.9  -0.20  17.47 

4042,8  27.4 9 242.09 

1092.3  '9.44  359.23 

4557.7  20.80  220.92 

928.4  -12.47  345.00 

4294.3  32.25  200.20 

ORBIT  DETERMINATION  ACCURACY 

ST  085.5  SR  263.9  SS  724.5 

CRT  -.9969  CRS  .9661  CST  -.9747 

LSA  1166.9  MSA  129.5  SSA  18.5 

ElI  923.H  El2  19.7  AlF  163.45 


2038 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  i VOL.  4,  1968-69  > 


LNCH  A7MTH 
90.00 
90.00 
1 00.00 
100.00 
no.oa 
110.00 


LAUNCH  CATC  MAR  3 1969 

HELIOCENTRIC  CONIC 
*L  140.31  LAL  .00  LOL  167.24 

ffp  108.94  LAP  -2.45  LOP  302.64 

«C  99.636  Cl  -18.03  CP  45.85 

planetocentric  CONIC 
C3  36.814  VHL  6.067  CLA  -15.12 

LNCH  TIME  L-l  TIME 

3 21  44  1875.40 

11  19  40  5499.41 

4 34  52  1639.46 

12  49  14  5210.59 

5 24  47  1483.08 

14  15  48  4939.73 

differential  corrections 

TCE-1. 01 17  TRA-1.0458  TC3  -.8875 
ROE  .3081  RRA  .2840  RC3  .7611 
FCE-1.8460  FRA  -.5850  FC3-2.0024 
BOE  1.0575  BRA  1 .0836  6C3  1.1692 

LAUNCH  OATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .00  LOL  162.24 
RP  108.94  LAP  -2.58  LOP  305.80 
RC  102.038  CL  -20.34  CP  47.53 
planetocentric  CONIC 
C3  37.032  VHL  6.085  OLA  -16.92 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 45  31  1810.86 

90.00  II  9 17  5566.94 

100.00  4 57  12  1579.57 

100.00  12  40  17  5273.47 

110.00  5 44  8 1432.53 

110.00  14  9 50  4993.26 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.1 589  TRA'1.0622  TC3  -.9648 
ROE  .3586  RRA  .2339  RC3  .7502 
FDE-1.8243  FRA  -.4618  FC3-1 .8245 
BOE  1.2131  BRA  1 .0877  BC3  1.2221 


VL  28.444 
VP  38 . 1 56 
7al  152.40 

RAl  10.53 
INJ  LAT 
10.16 
28.31 
-11.52 
29.84 
-15.05 
33.88 

BAU  .5754 
FAU  .08515 
BSP  5983 
FSP  -841 


flight  time  102.00  arrival  cate  jun  13  1959 

DISTANCE  300.560 

CAL  -10. 01  A7L  93.84  HCA  140.33  SMA  135.34  ECC  .19787  INC  3.8438  Vj  30.043 

CAP  1.94  A7P  87.04  TAL  231 .49  TAP  11.82  RCA  108.56  APO  1 62 . li  V2  34.786 

7AP  104.85  ETS  1 7. 78  7AE  128 .70  ETE  124 .70  7AC  90 . 37  E TC  1 60 .86  ClP- II 1 . 58 


RAD  6568.4  VEL  12.577  PTH  2.28  VHP  4.917 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


21  .04 
254.82 
2.99 
233.54 
349.08 
212.69 


240.05 
248.78 
239.33 
248 . 74 
237.29 
248.46 


116.57 
89.21 
117.77 
88.13 
121 .06 
85.17 


MIC-CCUffSE  EXECUTION  ACCURACY 
SGT  1766.0  SCR  1007.4  SG3  263 . J 
RRT  -.8750  RRF  -.9488  RTF  .9052 
SOB  2033.2  R23  .2174  R13  -.9365 

SCI  1986.4  SC2  433.6  THA  152.02 

FLIGHT  TIME  104.00 


3 53  0 
12  51  20 
5 2 11 

14  16  5 

5 49  30 

15  38  8 


OPA  42.24  RAP  347.84  ECC  1 .6059 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1275.4  -6.51  14.26 

4899.4  27.90  246.18 

1039.5  -7.72  356.26 

4610.6  29.26  224.78 

883.1  -10.82  342.53 

4339.7  32.84  203.61 

ORBIT  DETERMINATION  ACCURACY 

744  .8 
-.9775 
16.9 

19.5  ALF  163.19 
ARRIVAL  CATE  JUN  15  1969 


ST 

1003.9 

SR 

303.9 

CRT 

-.9977 

CRS 

.9825 

LSA 

1260.0 

MSA 

127.5 

eli 

1048.7 

EL2 

19.5 

VL  26 . 399 
VP  36 .121 
ZAl  150.37 

RAL  12.21 
INJ  LAT 
-8.17 
28.27 
-9.60 
29.89 
-13.25 
34.11 

BAU  .6050 
FAU  .07804 
BSP  6401 
FSP  -785 


DISTANCE  306.687 

'I'll  ire  li'l3  143-48  134 ECC  . 19683  INC  4.3349  VI  30.04  3 

k?P  86-51  T4L  Z30'5Z  TAP  l*-00  RCA  108.4J  APO  161.55  V?  34.764 

2AP  107.03  ETS  21.46  2AE  126.09  ETE  127.16  7AC 


CAL 

CAP 


RAO  6568.4  VEL  12.586  PTH  2.26  VHP  5.124 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


17.34 

259.76 

359.58 

238.21 

346.26 

216.86 


242.04 
251 .39 
241.28 
251  .43 
239.11 
251.35 


117.21 
91 .69 
118.44 
90.59 
121 .80 
87.62 


LAUNCH  CATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .00  LOL  162-24 

RP  108.95  LAP  -2.70  LOP  308.96 

RC  104.441  CL  -22.95  CP  49.41 

PLANE  TOCENTRK  CONIC 
C3  37.551  VHL  6.128  CLA  -18.96 

LNCH  TIME  L-I  TIME 

4 14  3 1735.32 

10  56  2 5649.53 

5 23  47  1510.31 

12  28  59  5349.76 

6 6 50  1375.40 

14  2 25  5057.44 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3318  TRA- 1.0658  TC3-1 .0291 
ROE  .4138  RRA  .1781  RC3  .7307 
FOE-1.7999  FRA  -.3437  FC3-1 .6307 
BOE  1.3946  BRA  1.0805  8C3  1.2621 

LAUNCH  CATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .00  LOL  162.24 
108.95  LAP  -2.81  LOP  3 12.12 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


VL  28.351 
VP  38.084 
7Al  148.03 

RAL  14.12 
INJ  LAT 

-5.80 

27.96 

-7.33 

29.70 

-11.18 

34.18 

BAU  .6336 
FAU  .07073 
BSP  6854 
FSP  -731 


CAL 

CAP 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1913.7  SCR  1000.3  SG3  245.7 
RRT  -.8782  RRF  -.9533  RTF  .9108 
see  2159.3  R23  .2296  R13  -.9379 

SCI  2115.5  SC2  432.8  THA  154.18 

flight  time  106.00 

DISTANCE  312.787 
-9.68  A7L  94.90  HCA  J4{ 


4 15  42 

12  42  4 

5 23  32 

14  8 10 

6 8 1 

15  33  3 


89.16  ETC  161 .55  ClP-115.70 


OPA  43.26  RAP  345.82  ECC  1 .6095 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1210.9 

-4.46 

10.63 

4966.9 

26.21 

251  .10 

979.6 

-5.73 

352.93 

4673.5 

29.65 

229.42 

632.5 

-8.95 

339.80 

4393.3 

33.40 

207.69 

ORBIT  DETERMINATION  ACCURACY 
ST  IJ35.9  SR  345.7  $5  763.5 


CRT  -.9958  CRS 
LSA  1405.8  MSA 
ELI  1186.9  El2 


.9917  CST  -.9799 
127.0  SSA  15. I 
30.3  ALF  163.13 


RAO  6568.5 
INJ  LONG 
13.06 
265 . 78 
355.69 
243.88 
343.13 
221 .87 


VEL  12.606  PTH  2.29 
INJ  RT  ASC  INJ  A7MTH 


244.60 

254.44 

243.76 
254.58 

241 .44 

254.77 


117.77 

94.69 

119.06 

93.56 

122.51 

90.58 


SMA 

134.61 

ECC 

.19504 

INC 

4.9047 

TAP 

16.11 

RCA 

108.2 5 

APO 

160.97 

ETE 

129.31 

7AC 

88.02 

ETC 

162. J8 

VHP 

5. 

.378 

CL 

o 

44.49 

RAP 

343.73 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

4 

42 

59 

1135.3 

-2.03 

12 

30 

11 

5049.5 

26. 31 

5 

48 

57 

910.3 

-3.40 

13 

58 

9 

4749.8 

29.88 

6 

29 

46 

775.4 

-6.81 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2062.0  SGR  991.2  SC 3 227.6 
RRT  -.8790  RRF  -.9575  RTF  .9156 
SOB  2287.8  R23  .2410  RJ3  -.9395 

SCI  2246.3  SG2  433.8  THA  156.15 

FLIGHT  TIME  108.00 


15  26  43 


4457,4 


ARRIVAL  CATE  JUN  17  1969 


30.043 
34 .78  3 


J 2 LONG 
6.40 
257.14 
349. 1 J 
235.08 
336.76 
212.63 


33.88 


ORBIT  DETERMINATION  ACCURACY 


ST  1285.3  SR 
CRT  -.9929  CRS 
LSA  1550.2  MSA 
ELI  1342.8  EL2 


391 .4  SS  783.9 
.9966  CST  -.9824 
127.9  SSA  J3.2 
44.6  ALF  263.16 


RP 


RC  106.844  CL  -25.92  GP 

planetocentric  cone 

C3  38.510  VHL  6.206  OLA  -21.28 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  44 9 28  1643.64 

90.00  10  38  15  5753.94 

100.00  5 56  18  1427.94 

100.00  12  14  6 5444.88 

110.00  6 34  0 1309.79 

110.00  13  52  53  5135.80 

differential  CORRECTIONS 
TOE-1 .5366  TRA-1 . 0508  TC3-1 .0727 
ROE  .4710  RRA  .1123  RC3  .6970 
FOE-1.7663  fRA  -.2255  FC3-1.4158 
BOE  1 .6072  BRA  J ,0568  0C3  1 .2793 


VL  28.300 
VP  38.047 
51  .55  7A L 145.32 


RAL  16.33 
INJ  LAT 
-2.87 
27.15 
-4.58 
29.09 
-8.76 
33.96 

BAU  .6586 
FAU  .06298 
BSP  7260 
PSP  -666 


ARRIVAL  CATE  JUN  19  1969 

OISTANCE  318.861 

CAL  -9.50  A7l  95.58  HCA  1 49.76  SMA  134.22  ECC  .19489  INC  5.5779  VI  30.043 

CAP  2.93  AZP  05.18  TAL  228.40  TAP  18.16  RCA  108.0 6 APO  160.38  V2  34.7 83 

7AP  110.06  ETS  29.32  7A£  120.56  ETE  131.23  ZAC  86.91  ETC  162.80  ClP-123.48 

RAO  6568.5  VEL  12.644  PTH  2.30  VHP  5.690  OPA  45.98  RAP  341.45  ECC  1 .633* 

INJ  LONG  INJ  RT  ASC 


7.92 
273.31 
351.12 
250.88 
339.60 
227.97 


247.95 

257.95 
247.00 
258.25 
244.43 
250 .82 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

118.18 

5 16  52 

1043.6 

98.38 

12  14  0 

5153.9 

119.57 

6 20  6 

827.9 

97.20 

13  44  50 

4844  .9 

123.17 

6 55  50 

709.8 

94.19 

15  18  29 

4535.8 

SGT  2206.7  SCR  974.6  SC 3 208.0 

RRT  -.8763  RRF  -.9606  RTF  .9196 

SC0  2412.3  R23  .2524  R13  -.9408 

SCI  2372.4  SC2  436.7  THA  158.06 


INJ  2 LAT  INJ  2 LONG 
•93  1.29 

28.03  264.76 

-.61  344.58 

29.78  242.14 

-4.33  333.31 

34.16  218.74 

ORBIT  DETERMINATION  ACCURACY 
ST  1453.2  SR  436.9  SS  802.8 

CRT  -.9897  CRS  .9990  CST  -.9846 

LSA  1711 .8  MSA  130.2  SSA  1] .2 

ELI  1516.3  El2  59.9  AtF  163.40 


2039 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69 


launch  CATE  MAP  3 1969 

heliocentric  CONIC 
rl  M8.31  lal  • 00  lCk  162-2* 

ffp  1 08.94  LAP  - 91  L CP  315.29 

PC  J09.246  Ct  -29.33  CP  54.01 

PlAnC TOCEnTRIC  CONIC 
C3  40.132  vhl  6.335  CLA  -23.92 
lnch  a/mth  lnCh  time  l-I  time 
90.00  5 36  6 1524.55 

90.00  10  12  10  605.51 

100.00  6 37  52  1325.17 

100.00  I!  53  5 5565.49 

11 0.00  7 7 20  1232.76 

110.00  13  40  6 5233.66 

differential  corrections 
tce-1.7556  TRA- 1 .0152  TC3-1 .0916 
RCE  .5323  RRA  .0373  RC3  .6490 
FOE  - 1 .7311  FRA  -.1155  FC3-1.1901 
BCE  1.5661  BRA  1.0155  0C3  1.2699 


plight  time  no. 00 

CiSTANCE  324.909 

VL  ?fl.?40  CAL  -9.3?  A/L  96. J9  HCa  I5Z.90  SMA  133.8? 

VP  38  008  CAP  3 .?A  A7P  84.31  TAL  221 .Zb  TAP  ?0.16 

?AL  14?. 18  7AP  110.84  ETS  33.39  7AE  117.56  ETE  133.0? 


ARRIVAL  CATE  J UN  21  1969 


ECC  .19390  INC  6.3912  VI  30.043 
RCA  107.06  APO  159.70  V2  34.754 
7AC  55.77  ETC  163.40  ClP-127.26 


RAL  15.91 
INJ  LAT 
.90 
25.37 
-1  .11 
27.71 
-5.57 
33.21 

0AU  .6514 
FAD  .05517 
BSP  7705 
FSP  -604 


RAC  6565. 
IN J LCNC 
1.25 
305.26 
345.46 
259.80 

335.51 

235.51 


VEL  12.700  PTH 
INJ  RT  A SC  INJ 


2.31 

a?mth 


252.30 
261  .55 

251 .34 
262.42 

245.35 
263.56 


115.30 

103.01 

119.57 

101.70 

123.74 

95.59 


VHP  6 .060 
In J time 
6 1 31 

10  22  16 

6 59  55 
13  25  54 

7 27  53 

15  7 20 


CPA  47.71 
PO  CST  TIM 
924  .6 
5.8 
725.2 
4968.5 
632.5 
4633.7 


RAP  338  .54  ECC  1 .6605 
I N J 


2 LAT 
4.75 
26.91 
2.57 
29.04 
-1.39 
34  .04 


INJ  2 LONG 
354 .63 

296.93 

333.94 
251 .25 
329.20 
226.37 


LAUNCH  CATE  mar  3 1969 

HELIOCENTRIC  CONIC 
RL  140.31  LAL  ■ 00  L <X  162.24 

RP  100.94  lap  -3.00  LOP  318.45 

RC  111.645  OL  -33.23  OP  56.06 

PLANCTOCENTRIC  conic 
C3  4?.79l  vhl  6.541  OLA  -26.92 

lnch  time  l-i  time 

6 45  19  1336.45 

9 24  20  826.31 

7 36  5 J 182 .00 

11  19  12  5744.03 

7 49  54  1135.77 

13  21  55  5360.03 

cifferfntjal  corrections 

TCE-2.1044  TRA  -.9403  TC3-J .0743 

RCE  .5912  RRA  -.0527  RC3  .5503 

FOE-1 .6888  FRA  -.0106  FC3  -.9537 

0OE  2.1555  BRA  .9498  6C3  1.2210 


mid-course  execution  accuracy 
sot  2353.4  SGR  953.5  SC3  185.1 
RRT  -.8703  RRF  -.9625  RTF  .9240 
SOB  2539.2  921  .2614  RJ 3 -.9425 

SOI  2500.4  SG2  442.0  THA  159.92 

flight  time  112.00 


ORBIT  DETERMINATION  accuracy 


DISTANCE  330.931 

VL  25  194  OAL  -9.12  A7L  97.40  HCA  156.03  SMA  133.41 

Ip  Ti.9&  cIp  3.52  87P  S3. 23  T0l  226.06  T*P  22.09 

?*L  1 38 . 52  7*P  111 .06  ETS  38.20  ?*£  114.32  ETE  134.83 


LNCH  A7MTH 

90.00 
90.00 

100-00 
100.00 
J 10.00 

110.00 


RAL  21.97 
INJ  LAT 
6.99 
21  .17 
3.74 
24.69 
-2.29 
31.53 

0AU  .6955 
FAU  .04714 
BSP  5115 
FSP  -535 


RAO  6568.6  VEL  12.812  PTH  2.33  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 


350.72 

320.04 

337.60 

271.96 

330.55 

244.95 


259.26 

265.56 

257.45 

266.52 

253.73 

269.00 


117.51 

109.25 

119.65 

107.41 

124.12 

103.95 


6.579 
TIME 
7 10  35 
9 35  6 

7 55  50 
12  54  56 

8 8 53 

14  51  16 


LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .00  LOt  162-24 
RP  105.93  LAP  -3.08  LOP  321.61 
RC  114.042  Cl  -37.70  CP  60.17 
Plane TOCENTRIC  CONIC 
C3  47.164  VHL  6.865  CLA  -30.30 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
78.74  6 50  9 1398.59 

101 .26  9 51  54  813 .09 

78.74  6 50  9 1398.59 

10! .26  9 5l  54  813 .09 

110.00  5 48  23  1013.31 

1 10.00  12  52  50  5534  .41 

DIFFERENTIAL  CORRECTIONS 
TOE-2.5164  TRA  -.8355  TC3-I  .0123 
ROE  .6354  RRA  -.1596  RC3  .*889 
FOE-1.6444  FRA  .0846  FC3  -.7106 
BCE  2.5962  BRA  .8535  8C3  1.1242 


MIO-COURSC  EXECUTION  ACCURACV 
SOT  2490.2  SCR  920.4  SG3  167,2 
RRT  -.0582  RRF  -.9615  RTF  .9207 

500  2662.3  R23  .2650  Rl3  -.9452 

501  2624.0  SG2  449.8  THA  161.9 0 

FLIGHT  TIME  114.00 


ST 

1646.0 

SR 

482.2 

SS 

823.0 

CRT 

-.9867 

CRS 

.9998 

CST 

- .9869 

LSA 

1897.7 

MSA 

133.6 

SSA 

9.3 

ELI 

1713.5 

El2 

75.2 

ALF 

163.85 

ARRIVAL 

CATE 

JUN 

23  1969 

ECC 

.19311 

INC 

7.3993 

V] 

30.043 

RCA 

107.65 

APO 

159.17 

V2 

34.705 

ZAC 

84 .51 

ETC 

164.33 

CLP 

-131.11 

CPA 

49.69 

RAP 

335.67 

ECC 

1 .7042 

PO  ' 

CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

736.5 

10.62 

343.93 

226.3 

23.61 

312.22 

582.0 

7.66 

331  .01 

5144.0 

26.84 

263.82 

538.8 

2.20 

324 . 38 

4760.0 

33.12 

236.12 

orbit  DETERMINATION  ACCURACY 

ST 

1864.7 

SR 

518.5 

SS 

841  .1 

CRT 

-.9636 

CRS 

.9993 

CST  -.9890 

LSA 

2105.8 

MSA 

137.8 

SSJ 

l 7.5 

ELI 

1933.4 

El2 

90.3 

al? 

' 164.67 

DISTANCE  336.924 

VL  20.139  CAL  -8.92  AZt  95.69  HCA  159.15  SMA  132*99 
VP  37.930  CAP  3.50  A7P  81  ,87  TAL  224.81  TAP  23.96 
7AL  134.26  7AP  110,68  ETS  43.32  7AE  110.74  ETE  136.90 


RAL  25.65 
INJ  LAT 
14.56 
14.87 

14.86 

14.87 
2.50 

28.00 

0AU  .7059 
FAU  .03915 
BSP  0535 
FSP  -465 


RAO  6565.8  VEL  12.982  PTH  2.37  VHP  7.239 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


359.35 

316.27 

359.38 

316.27 

324.03 

257.32 


268.63 

265.64 

265.63 

265.64 
261.32 
274.78 


116.71 

116.71 

116.71 

116.71 

124.10 

110.46 


7 

10 
7 

10  5 
9 5 
14  25 


13  28 
5 27 
13  28 
27 
16 
5 


LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  145.31  LAL  .00  LOL  162-24 

RP  105.93  LAP  -3.16  LOP  324.70 

RC  116.435  OL  '4<T.78  CP  64.02 

PLANE  TOCENTRIC  CONIC 
C3  54.564  VHL  7,387  OLA  -34.02 

lnch  time  l-i  time 

6 11  17  1612.78 

11  6 57  671  .43 

6 n 17  1612.78 

11  6 57  671 .43 

10  43  34  742.75 

11  33  51  5877.47 

DIFFERENTIAL  CORRECTIONS 

TOE-3.0734  TRA  -.6595  TC3  -.8940 
ROE  .6307  RRA  -.2900  RC3  .3711 
FOE-1.5968  FRA  . 1 730  FC3  -.4947 
00 E 3.1390  BRA  .7205  8C3  .9680 


MIO-COURSC  EXECUTION  ACCURACV 
SOT  2645.4  SGR  870.9  SG3  146.2 
RRT  -.8365  RRF  -.9543  RTF  .9353 
S06  2705.0  R23  .2690  RI3  -.9491 

SOI  2746.5  SG2  459.6  THA  164.15 

FLIGHT  TIME  116.00 


ARRIVAL  OATE  JUN  25  3969 


ECC  .19229  INC  8.6899  Vi  30.00 
RCA  107.42  APO  158.57  V?  34.787 
7AC  83.04  ETC  165.58  ClP-135.25 

OPA  51  ,86  RAP  331  .62  ECC  1.7762 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
798.6  18.33  352.27 

213.1  18.34  309.16 

798.6  18.33  352.27 

213.1  18.34  309.16 

413,3  6.96  317.79 

4934.4  30.52  249.03 

ORBIT  DETERMINATION  ACCURACY 
$T  2113.9  SR  535.0  SS  858.4 

CRT  -.9795  CR5  .99 75  CST  -.9911 

L5A  2339.1  HSA  142.2  SSA  5.9 

ELI  2178.0  El2  104.5  ALF  166.04 

ARRIVAL  CATE  JUN  2 7 1969 


DISTANCE  342.887 

VL  28  082  CAL  -8.70  A7L  100.41  HCA  162.26  SMA  132.57 
VP  37:891  CAP  4,06  A?P  80.07  TAL  223.50  TAP  25.77 
ZAL  129.31  ZAP  109.64  ETS  49.28  ZAE  106.72  ETE  139.67 


ECC  .19149  JNC10.4114  VI  30.043 
RCA  107.18  APO  157.96  V2  34.790 
ZAC  81 .24  ETC  167.62  ClP-1*0  -12 


LNCH  AZMTH 
70.30 
109.70 
70.30 
109.70 
110.00 
1 10.00 


RAL  30.19 
INJ  LAT 
15.27 
15.29 
15.27 
15.29 
12.61 
17.97 

0AU  .7061 
FAU  .03118 
BSP  8911 
FSP  -397 


RAO  6569.0  VEL  13.264  PTH  2.42  VHP  8.150 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


15.91 

305.73 

15.91 

305.73 

309.61 

278.87 


276.31 

276.32 

276.31 

276.32 
274.64 
277.96 


120.78 

120.77 

120.78 
120.77 
122.04 
119.58 


6 38  9 

11  18  9 

6 38  9 

11  18  9 

10  55  57 
13  11  48 


MID-COURSE  EXECUTION  ACCURACY 
SOT  2794.3  SGR  707.2  S03  125.0 

RRT  -.7899  RRF  -.9289  RTF  -9441 
SOB  2903.1  R23  .2629  R13  -.9547 

SCI  2864.6  SC2  470.9  THA  167.10 


DPA  54 .10  RAP 
PO  CST  TIM  INJ 

joi2  .a 

71,4 
1012.8 
71  .4 
1*2.8 
5277.5 

ORBIT  OETERMINA 
2391.4  SR 
-.9711  CRS 
LSA  2590.7  MSA 
EL!  2440.8  EL 2 


326.26  ECC  1.8980 
2 LAT  INJ  2 LONG 
9.05 


19.24 

19.25 

19.24 

19.25 

16.76 

21.77 


298.87 
9.05 
298  .87 
302.96 
271  .80 


ST 

CRT 


TION  ACCURACY 

502-3  SS  873.0 
.9923  CST  -.9932 
146.5  SSA  4.6 
117.4  AlF  168.44 


2040 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4 1968-69  i 


LAUNCH  CATC  HAR  3 J 969 


fuoht  time  110.00 


ARRIVAL  CATC  JUN  29  1 969 


HELIOCENTRIC  CONIC 

RL  148.31  LAL  .00  LOL  16?. 24  VL  28.025 

RP  108.91  LAP  -3.22  LOP  327.95  VP  37.852 

RC  118.823  Gl  -48.40  GP  68.45  TAl  123.64 

planctocentric  CONIC 


DISTANCE  348.811 

GAL  -8.48  ATL  102.04  MCA  165.35  SMA  132.14  ECC  .19071  INCI2.8352  VI  30.043 

GAP  4.31  A7P  77.57  TAL  222.15  TAP  27.50  RCA  106.94  APO  157.35  V?  34.794 

7AP  107.89  ETS  56.91  7AE  102.06  ETE  144.07  7AC  78.90  ETC  17J.40  ClP-146.77 


C3  67.810 

VHL 

0.235 

CLA  -37.92 

RAL  35.67 

RAD  6569. 

.3  VEL  13.754 

PTH  2.51 

VHP  9.477 

DPA 

56.15 

RAP 

318.96 

ECC  2.1160 

LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  IN J RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

' 2 LAT 

INJ  2 LONG 

63.65 

5 

57  16 

1775.04 

14.76 

28.52 

286.09 

125.34 

6 26 

51 

1175.0 

19.28 

22.03 

116.35 

12 

6 21 

614.68 

14.70 

300.86 

206.10 

125.33 

12  16 

35 

14.7 

19.29 

294.37 

63.65 

5 

57  16 

1775.04 

14.76 

28.52 

286 .09 

125.34 

6 26 

51 

1175.0 

19.28 

22.03 

116.35 

12 

6 21 

634 ,68 

14.78 

300.86 

286.10 

125.33 

12  16 

35 

14.7 

19.29 

294.37 

63.65 

5 

57  16 

1775.04 

14.76 

28.52 

206 .09 

125.34 

6 26 

51 

1175.0 

19.28 

22.03 

116.35 

12 

6 21 

614.68 

14.70 

300.86 

206.10 

125.33 

12  16 

35 

14.7 

19.29 

294.37 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.0601 

TRA 

-.3622 

TC3  -.7147 

BAU  .6812 

SCT  2949.0  SGR 

643.6  SG3 

104.6 

ST 

2687.8 

SR 

362.3 

SS  888.2 

ROE  .4928 

RRA 

-.4399 

RC3  .2321 

FAU  .02346 

RRT 

-.6568  RRf  - 

.0299  RTF 

.9569 

CRT 

-.9347 

CRS 

.9640 

CST  -.9952 

FOE-1 .5558 

FRA 

.2535 

FC3  -.2996 

BSP  9319 

SG0 

3019.2  R23 

.2443  R13  - 

.9630 

LSA 

2049.9 

MSA 

149.2 

SSA  3.4 

BOE  3.8915 

BRA 

.5698 

0C3  .7515 

FSP  -331 

SGI 

2980.0  SG2 

400.3  THA  171.63 

ELI 

2709.1 

El2 

127.7 

ALF  172.80 

LAUNCH  OATE  MAR  3 1969 


flight  time  jto.oo 


ARRIVAL  CATE  JUL  1 1969 


HELIOCENTRIC  CCNIC 
RL  148.31  LAl  .00  LOL  162.24 

RP  108.90  LAP  -3.27  LOP  331.12 

RC  121.206  GL  -54.30  GP  73.37 

PLANETOCENTRIC  CONIC 
C3  93.832  VHL  9.687  OLA  -41.57 

LNCH  TIME  L-I  TIME 
6 0 39 


LNCH  A7MTH 
58.19 
121 .01 
58.19 
121 .81 
58.  J 9 
121 .81 


13 

6 

13 

6 

13 


24 

39 

24 

39 

24 


1921 .13 
617.22 
1921 .13 
617.22 
1921 .13 
617.22 


differential  CORRECTIONS 
TOE-4.9790  TRA  ,1704  TC3  -.4767 
ROE  -.1510  RRA  -.5612  RC3  .0802 
FOE-1.5369  FRA  .3368  FC3  -.1473 
BOE  4.9821  BRA  .5865  0C3  .4840 


VL  27.966 
VP  37.012 
TAL  117.26 

RAL  43.07 
INJ  LAT 

12.75 

12.77 

12.75 

12.77 

12.75 

12.77 

0AU  .6082 
FAU  .01596 
BSP  9721 
FSP  -270 


DISTANCE  354.679 

GAL  -0.24  ATL  106.51  MCA  168.41  SMA  131.72  ECC  .18990  INC16.51M 
GAP  4.53  ATP  73.01  TAL  220.73  TAP  29.13  RCA  106.70  APO  156.73 


TAP  105.-40  ETS  68.41  TAE  96.47  ETE  152.45  TAC 


VI  30.043 
V2  34.798 
75.70  ETC  179.27  ClP-150.13 


RAO  6569.8  VEL  14.669  PTH  2.66  VHP  11.559 
INJ  LONG  INJ  RT  AS C INJ  A7MTH  INJ  TIME 


39.24 

299.40 

39.24 

299.40 

39.24 

299.48 


296.27 

296.29 

298.27 

290.29 
298.27 
290.29 


129.91 

129.91 

129.91 

129.91 

129.91 

129.91 


6 32  40 
13  10  41 
6 32  40 
13  10  41 
6 32  40 
13  10  4j 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  3089.0  SGR  403.0  SG3  85.5 

RRT  .0304  RRf  -.1791  RTF  .9739 

506  3127,5  R23  -.2095  R13  .9738 

SGI  3089.9  SG2  403.6  THA  .20 


OPA  57.46  RAP 
PC  CST  TIM  INJ 
1321 .1 
17.2 

1321 .1 
17.2 

1321 .1 
17.2 

ORBIT  OE TERM INA 
ST  2945.9  SR 
CRT  .5450  CRS 
L5A  3004.2  MSA 
ELI  2947.2  Et2 


309.03  ECC  2.5442 
2 LAT  INJ  2 LONG 
33.22 


17.80 
17.82 

37.80 
17.82 

17.80 
17.02 


293.46 

33.22 

293.46 

33.22 

293.46 


TION  ACCURACY 

160.4  SS  911.5 
-.4017  CST  -.9973 

149.5  SSA  2.6 
134 .4  ALF  1 .70 


LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  122.00 


ARRIVAL  CATE  JUL  3 1969 


HELIOCENTRIC  CONIC 

RL  140.31  LAL  .00  LOL  162.24  Vl  27,907 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.773 

RC  123.501  GL  -59.62  GP  77.77  TAl  110.33 

PLANETOCENTRIC  CONIC 


CAL 

GAP 


DISTANCE  360.452 

-7.97  ATL  112.70  HCA  171.30  SMA  13 1.28  ECC  .18897  INC22.7233 


vi 


4.73  ATP  67.51  TAl  219.22  TAP  30.60  RCA  106.40  APO  156.09  V2 


30.043 

34.803 


7AP  102.20  ETS  90.28  TAE  89.35  ETE  171.40  TAC  70.97  ETC  197.91  CLP  176.37 


C3  153.141 

VHL  12.375 

CLA  -43.98 

RAL  52.01 

RAO  6570.7 

VEL  16.567 

PTH  2.88 

VHP 

15.177 

OPA  56,86 

RAP  296.11 

ECC  3.5203 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54  .02 

6 2?  28 

2056.01 

8.85 

47.65 

312.71 

133.26 

6 

56  44 

1456.0 

J 4 .27 

42.06 

125.18 

13  49  50 

677.43 

8.86 

301.27 

312.73 

133.26 

14 

1 8 

77.4 

14.28 

295.69 

54  .02 

6 22  20 

2056.01 

0.85 

47.65 

312.71 

133.26 

6 

56  44 

1456.0 

14.27 

42.06 

125.10 

13  49  50 

677.43 

0.86 

301 .27 

312.73 

133.26 

14 

1 8 

77.4 

14.20 

295.69 

54.02 

6 22  28 

2056.01 

0.85 

47.65 

312.71 

133.26 

6 

56  44 

1456.0 

14.27 

42.06 

125.18 

13  49  50 

677.43 

8.86 

301.27 

312.73 

133.26 

14 

1 8 

77.4 

14.20 

295.69 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE-6.1062 

TRA 

1 .1757 

TC3 

-.2012  6AU  .4122 

SGT 

2968.7  SGR 

1229.6  SG3 

60.0 

ST 

2836.3 

SR 

1216.0 

SS 

967.0 

RCE-2.6234 

RRA 

-.2970 

RC3 

-.0055  FAU  .00799 

RRT 

.9030  RRF 

.8525  RTF 

.9927 

CRT 

.9919 

CRS 

-.9862 

CST 

-.9992 

FOE-1 .5814 

FRA 

.4551 

FC3 

-.0452  BSP  9919 

SG0 

3213.3  R23 

-.1612  R13 

.9840 

LSA 

3230.3 

MSA 

152.1 

SSA 

2.0 

BOE  6.6459 

BRA 

1.2126 

BC3 

.2013  FSP  -215 

SGI 

3175. J SG2 

494.0  THA 

21 .04 

ELI 

3082.7 

El2 

142.1 

ALF 

23.09 

LAUNCH  OATE  MAR  3 1969 


flight  time  124.00 


ARRIVAL  CATE  JUL  5 1969 


HELIOCENTRIC  CONIC 


DISTANCE  366.004 


RL  140.31 

LAL 

.00 

La  162.24 

VL 

27.840 

GAL  -7.65 

ATL  125.06 

HCA  174.16 

SMA  130.85 

ECC 

.18764 

INC35.0597 

VI 

30.043 

RP  108.07 

LAP 

-3.35 

LOP  337.45 

VP 

37.734 

GAP  4,06 

ATP  55.00 

TAL  217.56 

TAP  3i 

.71 

RCA 

106.30 

APO 

155.41 

V2 

34 .008 

RC  125.940 

GL 

-61 .74 

GP  76.27 

TAL 

103.29 

TAP  90.46 

ETS  131.47 

TAE  79.06 

ETE  209.80 

TAC 

62.98 

ETC 

236.70 

CLP 

128.33 

PLANETOCENTRIC  CCNIC 

C3  323.956 

VHL 

17.999 

OLA  -42.70 

RAL 

61  .94 

RAO  6571 , 

,0 

VEL  21.101 

PTH  3.20 

VHP  22. 

447 

OPA 

51  .92 

RAP 

201 .25 

ECC 

6.331 5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.40 

7 

0 44 

2147.21 

3.65 

50.93 

327.97 

132.66 

7 44 

31 

1547.2 

9.04 

45.40 

123.52 

14 

22  51 

804.09 

3.67 

307.73 

327.99 

132.66 

14  36 

15 

204.1 

9.06 

302.20 

56.40 

7 

0 44 

2147.21 

3.65 

50.93 

327.97 

132.66 

7 44 

31 

1547.2 

9.04 

45.40 

123.52 

14 

22  51 

804.09 

3.67 

307.73 

327.99 

132.66 

14  36 

15 

204.1 

9.06 

302.20 

56.40 

7 

8 44 

2147.21 

3.65 

50.93 

327.97 

132.66 

7 44 

31 

1 547.2 

9.04 

45.40 

123.52 

14 

22  51 

804.09 

3.67 

307.73 

327.99 

132.66 

14  36 

15 

204.1 

9.06 

302.20 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -3. 3809 

TRA 

2.2236 

TC3  -.0141 

BAU 

.3076 

SGT 

1446.1  SCO  2903.0  SC3 

56.3 

ST 

1114.5 

SR 

2786,2 

SS 

1125.8 

ROE-8.7107 

RRA 

1 .0753 

RC3  .0696 

FAU' 

.00370 

RRT 

.0954  RRT  . 

,9783  RTF  . 

.9677 

CRT 

,9847 

CRS 

-.9974 

CST 

-.9947 

FOE-1 .0004 

FRA 

.7084 

FC3  .0099  BSP 

10113 

SG0 

3243.2  R23 

,1221  R13  . 

9922 

LSA 

3199.5 

MSA 

107.4 

SSA 

.9 

BOE  9.3513 

BRA 

2.9008 

6C3  .0710 

FSP 

-170 

SGI 

3109.9  SG2  506,0  THA  65.06 

Eli 

2995.3 

EL2 

180.5 

ALF 

68.42 

2041 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  MA R 3 1969 


flight  time  i26.oo 


ARRIVAL  DATE  JUL  7 1969 


HELIOCENTRIC  conic 
RL  1 40 . 31  LAL  .00  LOL  162-24 

RP  106.65  LAP  -3.36  LOP  340.63 

RC  126.306  CL  -53,27  GP  60.70 

PLANETOCENTRIC  CONIC 
C3  962.902  VHL  31 .031  OlA  -31.94 
LNCH  AZMTH  LNCH  time  L-I  time 
74 .56  9 15  5 1945.52 

105.44  13  16  13  1172.77 

74.56  9 15  5 1945.52 

105.44  13  16  13  1172.77 

110.00  12  12  2 1372.04 

110.00  15  16  27  794.25 


Vl  27 . 766  GAL 
VP  37.696  GAP 
ZAl  97.23  ZAP 


RAL  69.43 
INJ  LAT 
-.17 
-.15 
-.17 
-.15 
-11.06 
10.74 


OISTANCE  370.846 

-7.19  AZL  154.43  HCA  176,26  SMA  130.42  ECC  .184 81  INC64.4J34  VI  30.043 

4.79  AZP  25.61  TAL  215.41  TAP  31.67  RCA  106.32  APO  154.53  V2  34.815 

94.61  ETS  164.53  ZAE  60.86  ETE  239.47  7AC  46.62  ETC  269.69  ClP  99.87 

9 VEL  32.927  PTH  3.49  VHP  38.950  OPA  36.87  RAP  267.81  ECC16.8469 


INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6572. 

INJ  LONG 
31.60 
334.59 
31.60 
334.59 
342.95 
312.42 

MIO-COURSE  EXECUTION  ACCURACY 


339.67 

339.66 

339.67 
339.66 
332.79 
346.56 


121.94 

121.94 

121.94 


9 47  31 
13  35  46 
9 47  31 


121.94  13  35  46 
122.55  12  34  54 
122.65  15  31  41 


1345.5 

572.8 

1345.5 

572.8 

772.0 

194.3 


4 .06 
4 .08 
4.06 
4.08 
-6.69 
14.97 


25.42 

328.21 

25.42 

328.21 

336.59 

305.87 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.0479  BAU  2.4220 

SGT 

710.4  SGR  2929.0 

SG3 

49.2 

ST 

585.8 

SR 

2322.3 

SS 

1474  .8 

RC3 

.1820  FAU-  .03708 

RRT 

-.5769  RRF  .99 77 

RTF 

-.5209 

CRT 

-.9411 

CRS 

-.9996 

CST 

.9310 

FC3 

.0333  BSP  9423 

see 

3015.8  R23  -.0958 

R13 

.9954 

LSA 

2805.5 

MSA 

201  .9 

SSA 

.4 

BC3 

.1082  FSP  -159 

SGI 

2959.3  SG2  580.8 

THA 

98.38 

ELI 

2307.3 

El2 

192.0 

ALF 

103.44 

LAUNCH  OATE  MAR  3 1969 

HELIOCENTRIC  CCNIC 
RL  140.31  LAL  .00  LOL  162.24 

RP  106.63  LAP  -3.39  LOP  343.80 

RC  130.653  GL  52.63  GP  -60.05 


23.36 

156.64 

23.36 

156.64 

23.36 

156.64 

differential  corrections 
TOE -2 .5227  TRA  1.3745  TC3  -.0700 
RO-14.4302  RRA  1.4762  RC3  -.1046 
FOE  2.8425  FRA  -.2592  FC3  .0333 
BCE 14 .6569  BRA  2.0170  BC3  .2000 


VL  27.727  GAL 
VP  37.657  GAP 
ZAL  97.71  ZAP 


FLIGHT  TIME  128.00 
DISTANCE  361.166 

-7.65  A7L  24.61  HCA  103.73  SMA  130.00 
6.27  AZP  155.35  TAL  216.53  TAP  40.26 
96.21  ETS  104.00  ZAE  64.05  ETE  110.16 


VHL  31 .424 

OLA  69.57 

RAL  27.94 

RAO  6572.9 

VEL  33.298 

PTH  3.50 

VHP  39.215 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

15  15  24 

5079.60 

.35 

246.79 

298.00 

20.43 

16  40  3 

1 44  54 

3329.00 

.36 

97.26 

298.06 

20.43 

2 40  24 

15  15  24 

5079.60 

.35 

246.79 

290.00 

20.43 

16  40  3 

1 44  54 

3329.00 

.36 

97.26 

290.06 

20.43 

2 40  24 

15  15  24 

5079.60 

.35 

246.79 

290.00 

20.43 

16  40  3 

1 44  54 

3329.08 

.36 

97.26 

290.06 

20.43 

2 40  24 

MIO-COURSC  EXECUTION  ACCURACY 
BAU  2.6502  SOT  966.1  SGR  2976.5  SG3  49.7 

FAU- .03602  RRT  .7964  RRF  -.9993  RTF  -.7746 

BSP  9673  SGB  3137.5  R23  -.0661  R13  -.9962 

FSP  -163  SGI  3084.2  SG2  575.9  THA  74.68 


ARRIVAL  date  JUL  9 1969 


ECC  .10523  INC65.3915  vj  30.043 
RCA  104.62  APO  155.38  V2  34.821 
ZAC  74.28  ETC  84.12  ClP  102.50 

OPA  -82.57  RAP  230.56  ECC17.2510 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4479.6 
2729.  J 

4479.6 
2729.1 

4479.6 
2729.1 


-7.15 

-7.14 

-7.J5 

-7.14 

-7.15 

-7.14 


244 .40 

94.87 

244.40 

94.87 

244.40 

94.07 


ORBIT  DETERMINATION  ACCURACY 


ST 

508.1 

SR 

2642.9 

SS 

1761 .5 

CRT 

.9392 

CRS 

1 .0000 

CST 

.9359 

LSA 

3211 .8 

MSA 

174.5 

SSA 

.9 

ELI 

2685.8 

El2 

171  .0 

ALF 

79.72 

LAUNCH  OATE  MAR  3 1969 

HELIOCENTRIC  CCNIC 
RL  140.31  LAL  .00  LOL  162-24 
RP  108.80  LAP  -3,39  LOP  346.97 


27.667  GAL 
37.620  GAP 


flight  time  130.00 

DISTANCE  386,001 
-7.36  AZL  54.27  HO 


ARRIVAL  DATE  JUL  11  1969 


RC  132.989  CL  61.43  OP  -74.37  ZAL  102.59  ZAP  100.68  ETS  211.04  ZAE 
PLANETOCENTRIC  CONIC 


C3  332.852 

VHL  18.244 

CLA  70.15 

RAL  353.43 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

22.69 

12  56  32 

4999.81 

-4.07 

157.31 

23  25  1 

3245.61 

-4.07 

22.69 

12  56  32 

4999.61 

-4.87 

157.31 

23  25  1 

3245.61 

-4.07 

22.69 

12  56  32 

4999.81 

-4.07 

157.31 

23  25  1 

3245.61 

-4.07 

DIFFERENTIAL 

CORRECTIONS 

RAO  6571 .9  VEL  21 .311 
INJ  LONG  INJ  RT  ASC 


PTH 


245.59 

95.35 

245.59 

95.35 

245.59 

95.35 


TOE  2.9279  TRA  -.3523  TC3  -.0161  BAU  .3 998 
ROE-5.3626  RRA  3.1955  RC3  -.0884  FAU- .00 139 
FOE  1.3354  FRA  -.5733  FC3  .0036  BSP  11 020 

BOE  6.1099  BRA  3.2149  6C3  .0890  FSP  -189 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 

RL  140.31  LAL  .00  La  162.24  VL  27.606 

RP  108.70  LAP  -3.39  LOP  350,15  VP  37.583 

RC  135.313  CL  60.29  GP  -73.76  ZAL  107.75 

PLANETOCENTRIC  CONIC 


GAL 

GAP 


261.74 
261.72 
261.74 
261.72 
261.74 

261.72  

MIO-COURSE  EXECUTION  ACCURACY 
SGT  977.3  SGR  3417.0  SG3  58.4 
RRT  -.7464  RRF  -.9858  RTF  .0438 
SGB  3554.0  R23  -.1225  R13  -.9915 
SGI  3496.7  SG2  635.5  THA  102.47 

FLIGHT  TIME  132.00 

DISTANCE  391.502 
-7,01 


105.82 

SMA 

129.57 

ECC  .19232 

INC 35 . 7295 

VI  30.043 

214.42 

TAP 

40.24 

RCA  104.65 

APO  154.49 

V2  34 ,029 

83.39 

ET£ 

136.21 

ZAC  91.30 

ETC  113.28 

CLP  133.43 

3.21 

VHP  22.621 

DPA  -70.30 

RAP  66.56 

ECC  6.4779 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19.92 

14 

19  52 

4399.8 

-12.39 

243-22 

19.92 

24 

19  7 

2645.6 

-12.38 

92.99 

19.92 

14 

19  52 

4399.8 

-12.39 

243.22 

19.92 

24 

19  7 

2645.6 

'12.38 

92.99 

19.92 

14 

19  52 

4399.8 

-12.39 

24  3 .22 

19.92 

24 

19  7 

2645.6 

'12.38 

92.99 

ORBIT  DETERMINATION  ACCURACY 


ST 

924.7 

SR 

1903.3 

SS 

876.6 

CRT 

'.9291 

CRS 

.9926 

CST 

-.967 2 

LSA 

2268  .8 

MSA 

313.9 

5SA 

1 .6 

ELI 

2093.1 

EL2 

310.9 

ALF 

1 J 4 .08 

ARRIVAL 

DATE 

JUL 

13  1969 

C3  155.497  VHL  12- 

470 

OLA  65.22 

RAL  347.67 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

20.4  3 

12  46 

3 

4072.72 

-11.44 

151  .57 

22  49 

4 

3154.19 

-11.43 

28.4  3 

12  46 

3 

4072.72 

-11 .44 

151  .57 

22  49 

4 

3154.19 

-11.43 

28.43 

12  46 

3 

4072.72 

-11 .44 

151  .57 

22  49 

4 

3154.19 

-11.43 

differential 

CORRECTIONS 

TOE  3.2403  TRA-2.6637  TC3  -.1724  BAU  .3648 
ROE  -.5427  RRA  1.5467  RC3  .0327  FAU  .01272 
FOE  .9404  FRA  -.6278  FC3  -.0708  BSP  11553 
BCE  3.2933  BRA  3.0802  0C3  .1755  FSP  -233 


RAO  6570. 
INJ  LONG 
239.33 
95.32 
239.33 
95.32 
239.33 
95.32 
MID- 
SGT 
RRT 
SGB 
SGI 


AZL  66.72 

HCA 

188.60 

SMA 

129.15 

ECC  .19129 

INC23 .2045 

VI  30.043 

AZP  113.05 

TAL 

212.65 

TAR 

41.25 

RCA  104.44 

APO  153.85 

V2  34.037 

ETS  261 .92 

ZAE 

93.96 

ETE 

105.14 

ZAC  100.29 

ETC  163.50 

CLP  173.06 

VEL  16.638 

PTH 

2.09 

VHP 

15.373 

OPA  -67.11 

RAP  56.96 

ECC  3.5591 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

252-32 

25.32 

14 

7 16 

4272.7 

-18.65 

236.15 

252.30 

25.32 

23 

41  30 

2554.2 

-18.64 

92.U 

252.32 

25.32 

14 

7 16 

4272.7 

-10.65 

236.15 

252.30 

25.32 

23 

41  30 

2554.2 

-18.64 

92.14 

252.32 

25.32 

14 

7 16 

427 2 . 7 

-18.65 

236.15 

252.30 

25.32 

23 

41  30 

2554.2 

-18.64 

92.14 

COURSE  EXECUTION  ACCURACY 

3307.3  SGR  1715.7  SG3  72.0 
-.9443  RRF  -.9021  RTF  .9925 
3725.9  R23  -.1744  R13  -.9028 

3691.3  SG2  506.1  THA  153.36 


ST  1730.6  SR  566.5  SS  640.5 

CRT  -.8341  CRS  .7023  CST  -.9961 

LSA  1905.0  MSA  311 .9  SSA  1 .9 

ELI  1795,9  EL2  301 .1  ALF  164.27 


2042 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  3 1969 

heliocentric  CONIC 


FLIGHT  time  134.00 


ARRIVAL  cate  JUL  15  1969 


RL 

140.3] 

LAL 

.00 

La 

J62.24 

RP 

100.75 

LAP 

-3.37 

LOP 

353.33 

RC 

137.625 

CL 

56.39 

GP 

-67.90 

PLANETOCENTRIC  CONIC 

C3 

92.550 

VHL 

9.621 

OLA 

60.50 

LNCH  A7MTH  LNCH  TIME 


L-I  TIME 

4747.45 

3072.95 

4747.45 

3072.95 

4747.45 

3072.95 


33.92  13  8 41 

146. 08.  22  45  30 

33.92  13  B 41 

146.00  22  45  30 

33.9?  13  0 41 

146.00  22  45  30 

DIFFERENTIAL  corrections 
TDE  2.4020  TRA-2.7963  TC3  -.5005 

ROE  .4000  RRA  .3744  RC3  -.0101 

FOE  .0997  FRA  -.6462  FC3  -.2040 

0OE  2.4496  BRA  2.0213  0C3  .5009 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  140.31  LAL  .00  La  162.24 

RP  100.72  LAP  -3.34  LOP  356.50 

RC  139.923  CL  52.03  GP  -61.57 

PLANETOCENTRIC  CONIC 
C3  63.075  VHL  7.992  OLA  56.55 
LNCH  A7MTH  LNCH  TIME  L-J  TIME 


VL  27.546 
VP  37.546 
ZAl  112.26 

RAl  350.06 

INJ  LAT 

-17.04 

-17.03 

-17.04 

-17.03 

-17.0/ 

-17.03 

BAU  .6297 
FAU  .02101 
BSP  11997 
FSP  -291 


DISTANCE  397.200 

CAL  -6.70  A7L  72.97  HCA  191.50  $MA  120.73  ECC  .19006  JNC17.0311  Vi  30-043 

GAP  6.46  A7P  106.70  TAl  210.90  TAP  42.56  RCA  104.16  APO  153.30  V2  34  .046 

ZAP  111.7 1 ETS  204.43  7AE  101.31  ETE  206.01  7AC  106.32  ETC  105.45  ClP-169.51 


RAD  6569.0  VEL  14.625  PTH  2.65  VHP  11.040 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
231.90  250.12  30.91  14  27  40 

94.36  250.11  30.91  23  36  43 

231.90  250.12  30.91  142740 

94.36  250.11  30.91  23  36  4 3 

231.96  250.12  30.91  142740 

94.36  250. 1J  30. 9J  23  36  43 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3007.6  SGR  537.0  SG3  00.7 
RRT  -.5349  RRF  -.34J4  RTF  .9734 
SOB  3045.4  R23  -.2210  R13  -.9714 
SGI  3010.6  SG2  453.1  THA  175.62 

FLIGHT  time  136.00 


OPA  -50.54  RAP  51.99  ECC  2.5233 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4147.4 

2472.9 

4J47.4 

2472.9 

4147.4 

2472.9 


-23.05 

-23.04 

-23.05 

-23.04 

-23.05 

-23.04 


227.92 

90.30 

227.92 

90.30 

227.92 

90.30 


ORBIT  DETERMINATION  ACCURACV 


ST 

1755.5 

SR 

317.1 

SS 

599.1 

CRT 

.4071 

CRS 

-.6544 

CST 

-.97 91 

LSA 

1850.3 

MSA 

296.0 

SSA 

2.6 

ELI 

1762.4 

EL2 

275.8 

AlF 

5.15 

ARRIVAL  DATE  JUL  J 7 1969 


30.77  13  37  0 4637.51 
141 .2  3 22  40  40  3011  .63 
30.77  13  37  0 4637.51 

141 .23  22  40  40  3011 .63 
30.77  J3  37  0 4637.51 

141.23  22  40  40  3011.63 
DIFFERENTIAL  CORRECTIONS 

TDE  J .9599  TRA-2. 5956  TC3  - ,007j 
ROE  .6021  RRA  .0367  RC3  -.1043 
FOE  .9027  FRA  -.6435  FC3  -.3945 
BOE  2.0502  BRA  2.5950  BC3  .093? 


VL  27.405 
VP  37.511 
ZAL  115.91 

RAL  354.03 
INJ  LAT 
-21 .04 
-21 .03 
-21 .04 
-21 .03 
-21 .04 
-21 .03 

BAU  . 7620 
fAU  .02911 
BSP  12393 
FSP  -352 


GAL 

GAP 


DISTANCE  402.960 

-6.40  A7L  76.66  HCA  J94.64  SMA  120.32  ECC  .19074  INC13.335A  VJ 
6.64  A7P  102.92  TAL  209.34  TAP  43.97  RCA  103.04  APO  152.79  V2 


30  . 04  3 
34.055 


ZAP  117.09  ETS  292.69  ZAC  106.90  ETE  212.10  ZAC  131 !o3  ETC  192.64  ClP-163.06 


RAO  6569.2  VEL  13.610  PTH  2,49  VHP  9.099 
INJ  LONG  INJ  RT  ASC  INJ  A2HTH  INJ  TIME 
224.50  249.32  36.20  14  54  26 

93.02  249.30  36.20  23  3 8 52 

224.50  249.32  36.20  14  54  26 

93.02  249.30  36.20  23  30  52 

224.50  249.32  36.20  14  54  26 

93.02  249.30  36.20  23  30  52 

HID-COURSE  EXECUTION  ACCURACY 
SGT  3921.6  SCR  465.1  SG3  106.4 
RRT  ,3730  RRF  .6014  RTF  .9503 
SGB  3949.1  R23  .2575  R13  .9596 

SGI  3925.5  SG2  431.0  THA  2.57 


OPA  -51 .22 

RAP  40.91 

ECC  2.0512 

PO  CST  TIM 

INJ  2 LAT 

INJ 

1 2 LONG 

4037.5 

-27.41 

219.61 

2411  .6 

-27.40 

00.1? 

4037.5 

-27.41 

219.61 

2411  .6 

-27.40 

08.12 

4037.5 

-27.4J 

219.61 

2411  .6 

-27.40 

08.12 

ORBIT  DETERMINATION  ACCURACY 

ST  1732.4 

SR  431.9 

SS 

593.9 

CRT  .7914 

CRS  -.919 7 

CST 

-.9670 

LSA  1059.5 

MSA  207.0 

SSA 

3.4 

ELI  1766.6 

EL2  258.9 

ALF 

11.41 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  140.31  LAL  .00  La  162.24 

RP  100.69  LAP  -3.30  LOP  359.60 

RC  142.207  Gl  47.05  GP  -55.69 

PLANETOCENTRIC  CONIC 
C3  40.397  VHL  6.957  OLA  53.09 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  time  130.00 


ARRIVAL  CATE  JUL  19  1969 


4543.66 

2960.90 

4543.66 

2960.90 

4543.66 

2960.90 


43.02  14  5 34 

136.90  22  52  59 

43.02  14  5 34 

136.90  22  52  59 

43.02  14  5 34 

136.90  22  52  59 

differential  corrections 

TOE-  1.7119  TRA-2.4017  TC3-1  .2059 
ROE  .5725  RRA  -.0600  RC3  -.1707 
FOE  .9025  FRA  -.6165  FC3  -.6250 
BOE  1.0051  BRA  2.4024  BC3  1.2902 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  J40.31  LAL  430  La  162.24 
RP  100.66  LAP  -3.26  LOP  2.06 
RC  144.470  Gl  44.03  GP  -50.43 

PLANETOCENTRIC  CONIC 
C3  39.001 
LNCH  A7MTH 
46.72 
133.20 
46.72 
133.20 
46 . 72 
133.20 


ROE 

FOE 


VL  27.425 
VP  37.475 
7AL  110.70 

RAL  358.13 
INJ  LAT 
-23.66 
-23.65 
-23.66 
-23.65 
-23.66 
-23.65 

BAU  .0400 
FAU  .03490 
BSP  12640 
FSP  -405 


DISTANCE  408.766 

GAL  -6.09  AZl  79.10  HCA  197.74  SMA  127.91  ECC  .19062  INC1D.9017  VI  30.043 
GAP  6.04  A7P  100.39  TAL  207.69  TAP  45.43  RCA  103.50  APO  352.31  V2  34.065 
7AP  122.10  ETS  296.68  7AE  111.50  ETE  213.52  7AC  135.01  ETC  195.21  ClP-160.53 


RAO  6560.8 
INJ  LONG 
217.30 
91 .72 
217.38 
91.72 
217.38 
91 .72 


VEL  13.029  PTH  2.16  VHP  0.729 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


240.93 

240.91 
240.93 

240.91 
240.93 
240.91 


40.90 

40.97 

40.90 

40.97 

40.98 
40.97 


MIO- COURSE  EXECUTION  ACCURACV 
SGT  4004.3  SGR  539.6  SG3  123.0 

RRT  .6407  RRF  .0302  RTF  .9458 

SGB  4040.5  R23  .2836  R13  .9484 

SCI  4019.4  SG2  412.7  THA  4.99 

FLIGHT  TIME  140.00 


15  21  17 
23  42  20 
15  21  17 
23  42  20 
15  21  17 
23  42  20 


DPA  -44.76  RAP  47.01 
PO  CST  TIM  INJ  2 LAT 


ECC  1,7965 
INJ  ? LONG 
21 1.77 
06.12 
211 .77 
86.12 
211 .77 
86.12 


5943.7  -29.59 

2369.0  -29.57 

3943.7  -29.59 

2369.0  -29.57 

3943.7  -29.59 

2369.0  -29.57 
ORBIT  DETERMINATION  ACCURACY 
ST  1722.4  SR  472.3  SS  592.7 
CRT  .0402  CRS  -.9621' CST  -.9604 
LSA  1860.0  MSA  200.4  SSA  4.4 
ELI  1769.3  El2  243.6  AlF  13.35 

ARRIVAL  DATE  JUL  21  1 969 


VL  27.365 
VP  37.441 
ZAL  120.69 


DISTANCE  414.575 

GAL  -5.70  A7L  80.83  HCA  200.07  SMA  127.50  ECC  .19107  INC  9.1739  VJ  30.043 

GAP  7.03  ATP  90.58  TAL  206.04  TAP  46.90  RCA  103.14  APO  151.86  V2  34.875 

TAP  126.67  ETS  Z99.09  ZAC  115.14  ETE  213.14  7AC  110.51  ETC  196.01  ClP-159.64 

OPA  -39.02  RAP  45.95  ECC  J.64J9 

PO  CST  TIM  INJ  2 LAT  INJ  ? LONG 
3063.2  -30.79  204.65 

2340.7  -30.70  84.50 

3063.2  -30.79  204.65 

2340.7  -30.70  04.50 

3063.2  -30.79  204.65 

2340.7  -30.70  04.50 

ORBIT  DETERMINATION  ACCURACY 
ST  1712.3  SR  476.2  SS  505.7 
CRT  .0603  CRS  -.9764  CST  -.9540 
LSA  1851 .2  MSA  ?73.3  SSA  5.5 

ELI  1762.4  EL2  229.5  AlF  13.81 


VHL  6.245 

DLA  50.14  RAL  2.07  RAD  6560 

.5  VEL  12.664  PTH  2.30 

VHP  7, 

.991 

LNCH  TIME 

L-I  TIME  INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH 

INJ  TINT 

14  32  41 

4463.24  -25.30 

210.$  3 

240.04 

45.15 

15  47 

4 

22  57  10 

2940.74  -25.29 

90.67 

240.82 

45.14 

23  46 

19 

14  32  41 

4463.24  -25.30 

210.83 

240 .04 

45.15 

15  47 

4 

22  57  10 

2940.74  -25.29 

90.67 

240.02 

45.14 

23  46 

19 

14  3?  41 

4463.24  -25.30 

210.65 

240.04 

45.15 

15  47 

4 

22  57  18 

2940.74  -25.29 

90.67 

240.02 

45.14 

23  46 

19 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

TRA-2. 2375 

TC3-1.6997  BAU  .0947 

SGT 

4095.2  SC« 

571.0  SG3  137.7 

RRA  -.0856  RC3  -.2357  FAU  .03969 

RRT 

.7215  KRF 

.0000  RTF  . 

9360 

FRA  -.5727  FC3  -.0810  BSP  12993 

SGB  4134.9  R23 

. 2961  R13  . 

9390 

BRA  2.2391 

6C3  1.7160  FSP  -457 

SGI 

4116.1  SG2 

393.9  THA 

5.0] 

2043 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4,  1968-69 


LAUNCH  DATE  MAR  3 1969 

heliocentric  conic 


Rl 

140.31 

LAL 

.00 

LOL 

RP 

108.63 

LAP 

-3.20 

LOP 

RC 

146.734 

GL 

40.60 

GP 

planetocentric  conic 

C3 

32.704 

VHL 

5.726 

CLA 

6.05 
-45. £0 


Flight  time  142.00 

DISTANCE  420.387 

VL  27 . 305  GAL  -5.47  AZL  82.12  HCA  204.01  SMA  127.10 

VP  37.407  GAP  7.24  AZP  97.21  TAL  204.37  TAP  48.38 

7AL  121.97  ZAP  130.78  ETS  300.79  ZAE  118.07  ETE  211.96 


ARRIVAL  CATE  JUL  23  1969 


ECC  .19147  INC  7.8792  VI  30.043 
RCA  102.77  ARC  151.44  v2  34  .885 
7AC  121.67  ETC  196.02  ClP-159.53 


47.64  RAL  5.83 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 

49.94  14  58  23  4393.42  -26.28 

130.06  23  1 34  2922.87  -26.27 

49.94  14  58  23  4393.42  -26.28 

130.06  23  1 34  2922.87  -26.27 

49.94  14  58  23  4393.42  -26.28 

130.06  23  1 34  2922.87  -26.27 

differential  corrections 
tde  1.4018  TRA-2.1076  TC3-2.1417  0AU  .9468 

ROE  .4599  RRA  -.0908  RC3  -.2822  FAU  .04379 

FDE  .8394  FRA  -.5268  FC3-1.1564  8SP  13782 

BCE  1.4753  BRA  2.1095  0C3  2.1602  FSP  -528 

LAUNCH  CATE  MAR  3 1969 
HELIOCENTRIC  CONK 

RL  148.31  LAL  .00  LOL  162-24  VL  27.245 

RP  108.59  LAP  -3.13  LOP  9.23  VP  37.374 

RC  148.977  Gl  37.52  GP  -41.75  7AL  122.63 

PLANETOCENTRIC  CONIC 

‘ C3  28.388  VHL  5.328  0LA  45.54  RAL  9.45 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

52.72  15  22  49  4332.03  -26.86 

127.28  23  6 2 2912-01  -26.05 

52.72  15  22  49  4332-03  -26.86 

127.28  23  6 2 2912-01  -26.85 

52-72  15  22  49  4332.03  -26.86 

127.28  23  6 2 2912.01  -26.85 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3501  TRA-1.9277  TC3-2.5 102  0AU  -9590 
ROE  .4288  RRA  -.0680  RC3  -.2892  FAU  .04462 

FOE  .8299  FRA  -.4235  FC3-1.3608  BSP  13095 

BOE  1.4166  BRA  1.9289  BC 3 2.5268  FSP  -495 


RAO  6568.3  VEL  12.416  PTH  2-24-  VHP  7.512 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
204.91  249.08  40.72  16  11  37 

89.92  249.06  40.71  23  50  17 

204.91  249.08  48.72  16  11  37 

89.92  249.06  40.71  21  50  17 

204.91  249.08  40.72  16  11  37 

89.92  249.06  40.7]  23  50  17 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4216.8  SCR  570.3  SG3  151.4 
RRT  .7628  RRF  .9078  RTF  .9303 
SG6  4256.2  R23  .2977  Rl3  .9331 

SCI  4240.0  5G2  371.9  THA  6.02 


OPA  -33.91  RAP 
PC  CST  TIM  INJ 
3793.4 
2322.9 
3793.4 
2322.9 
3793.4 
2322.9 
ORBIT  CETERMf NA 
ST  1689.7  SR 
CRT  .8764  CRS 
LSA  1822.0  MSA 
ELI  1738.3  El2 


45 .49  ECC  1 .5395 
2 LAT  INJ  2 LONG 


31.39 
31  .38 
31  .39 
31  .30 
31.39 
31  .38 


198.29 

03.30 

198.29 

03.30 
198.29 

83.30 


TION  ACCUR ACY 
462.1  55  566.7 

.9827  CST  -.9501 
264.0  S5A  6.7 
216.3  ALF  13.70 


FLIGHT  TIME  144.00 
DISTANCE  426.204 

GAL  -5.14  A7L  83.13  HCA  207.16  SMA  126.71 
CAP  7.44  AZP  96.12  TAL  202-69  TAP  49.85 
ZAP  134.45  ETS  302*11  ZA£  120.43  ETE  210.45 


ARRIVAL  CATE  JUL  25  1969 


ECC  .19200  INC  6.8681  VI  30.043 
RCA  202.38  APO  151.04  V2  34.897 
ZAC  124.59  ETC  195.67  ClP-159.83 


RAO  6568. 
INJ  LONG 
199.63 
89.43 
199.63 
89.43 
199.63 
89-43 
MIO- 
SGT 
RRT 

see 

SGI 


VEL  12.238  PTH  2.20  VHP  7.199 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


249.66 

249.65 

249.66 

249.65 

249.66 
249.65 


51.74 

51 .75 
51.74 

51.73 

51.74 
51  .73 


16  35  1 

23  54  34 
16  35  1 

23  54  34 
16  35  1 

23  54  34 


CCORSC  EXECUTION  ACCURACY 
4245.2  SGR  564.3  SG3  157.5 
.7524  RRF  .9005  RTF  .9175 

4282.5  R23  .3111  R13  .9202 

4266.5  SG2  369.9  THA  5.76 


OPA  -29.35  RAP 
PO  CST  TIM  INJ 

3732.0 

2312.0 
3732-0 
2312.0 
3732.D 
2312.0 

0R8JT  OETERMINA 
ST  1703,7  SR 
CRT  .8863  CRS 
LSA  1835.8  MSA 
ELI  1753.0  EL2 


45.51  ECC  1 .4672 
2 LAT  INJ  2 LONG 
192.67 


31  .62 
31  .61 
31  .62 
31  .61 
31  .62 
31  .61 


02-40 

192.67 

02.40 
192.67 

82.40 


TION  ACCURACY 
462.3  SS  568.9 
-.9080  CST  - .9450 

264.0  SSA  7.9 

200.1  ALF  13.72 


LAUNCH  GATE  maR  3 1969 

HELIOCENTRIC  CONIC 
RL  140.31  LAL  .00  LOL  162.24 
RP  108.56  LAP  -3.05  LOP  12.42 
RC  151 .204  GL  34,74  GP  -38.22 
planetocentric  conic 
C3  25.127  VHL  5.013  CLA  43.75 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
55.14  15  46  13  4277,39 

124.86  23  10  51  2906.09 

55.14  15  46  13  4277.39 

124.86  23  10  51  2906.09 

55.14  15  46  13  4277.39 

124.06  23  10  51  2906.09 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2688  TRA- 1 .8014  TC3-2.9440 
ROE  .3917  RRA  -.0595  RC3  -.3070 
FOE  .7779  FRA  -.3533  FC3-1 .5964 
BCE  1,3279  BRA  1 .8024  BC3  2.9599 


flight  time  146.00 


ARRIVAL  CATE  JUL  27  1969 


VL  27.186 
VP  37.342 
7AL  122.75 

RAL  12.99 
INJ  LAT 
-27.18 
-27.16 
-27.18 
-27.16 
-27.18 
-27.16 

6AU  .9943 
FAU  .04633 
BSP  13637 
FSP  -534 


OISTanCE  432.012  „ , 
GAL  -4.81  A7L  83.95  HCA  210.31  SMA  126.32  ECC  .19268  INC  6.0528  VI  30.043 
GAP  7 65  A7P  95.23  TAL  201.00  TAP  51.32  RCA  101.98  APO  150.66  V2  34.908 
ZAP  137,72  ETS  303-18  ZAE  122.33  ETE  208.82  ZAC  127.33  ETC  195.16  ClP-160.35 


RAO  6568.0  VEL  12.104  PTH  2.17  VHP  €.997 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


194.90 

89.15 

194.90 

89.15 

194.90 

89.15 


250.57 

250.55 

250.57 
250.55 

260.57 
250.55 


54.29 

54.20 

54.29 

54.28 

54.29 
54.28 


16  57  31 
23  59  17 
16  57  33 
23  59  17 
16  57  31 
23  59  17 


LAUNCH  CATE  MAR  3 1969 
HELIOCENTRIC  CONIC 

Rl  U8.31  LAL  .00  LOL  162.24  VL  27.128 

RP  108.52  LAP  -2.96  LOP  15.61  VP  37.310 

RC  153.416  GL  32.21  GP  -35.15  ZAL  122.39 

planetocentric  conic  

C3  22.609  VHL  4. 755  DlA  42.24  RAl  16.50 

LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
57.25  16  8 40  4228.42  -27.34 

122-75  23  16  16  2903.37  -27.33 

57.25  36  8 40  4220.42  -27.34 

122.75  23  16  16  2903.37  -27.33 

57.25  16  8 40  4228.42  -27.34 

122.75  23  16  16  2903.37  -27.33 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2099  TRA- 1 .6692  TC3-3.3692  BAU  1.0228 

ROE  .3642  RRA  -.0492  RC3  -.3140  FAU  .04703 

FDE  .7284  FRA  -.2754  FC3-1 .8007  BSP  13998 

BCE  1.2636  BRA  1,6699  BC3  3.3839  FSP  -554 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4351-9  SGR  551  4 SG3  165.4 

RRT  .7610  RRF  .8937  RTF  .9131 

SGB  4386.7  R23  .2992  RI3  .9155 

SGI  4372.2  SG2  356.1  ThA  5.55 

FLIGHT  TIME  140,00 

OISTANCE  437.015 

GAL  -4.47  AZL  04,62  HCA  213.40  SMA  125.94 

GAP  7.05  AZP  94.49  TAL  199.30  TAP  52.78 

ZAP  140.64  ETS  304.06  ZAE  123.85  ETE  207 1]9 


CPA  -25.29  RAP  45.08  ECC  1.4 135 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3677.4  -31.64  187.69 

2306.1  -31 .63  81  -95 

3677.4  -31.64  187.69 

2306.1  -31,63  81.95 

3677.4  -31.64  187.69 

2306.1  -3J .63  81.95 

ORBIT  DETERMINATION  ACCURACY 
ST  1685.9  SR  440,7  SS  547.8 

CRT  .8914  CRS  -.9919  CST  -.9408 

LSA  1810.4  MSA  256.9  SSA  9.4 

ELI  1733.4  £l2  197.8  AlF  13.53 

ARRIVAL  CATE  JUL  29  1969 


ECC  .19351  INC  5,3778  V]  30-04? 
RCA  101-57  AP$  150.31  V2  34.920 
ZAC  129.94  ETC  194.58  ClP-161 .0! 


RAO  6567,9  VEL  11.999  PTH  2.14  VHP  6.072 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
190.67  251.80  56.46  17  19  \7 

89.04  251.79  56.45  24  4 39 

190.67  251.80  56.46  1 71917 

09.04  251.79  56.45  24  4 39 

190.67  251,80  56.46  17  19  17 

09.04  251.79  56.4$  24  4 39 

MID-CCURSE  EXECUTION  ACCURACY 
SGT  4446.5  SGR  537.2  SG3  170.7 

RRT  .7604  RRF  .8797  RTF  .9000 

SGB  4478.9  R23  -28 39  Rl 3 .9100 

SGI  4465.4  SG2  347.4  THA  5.20 


OPA  -21 .66  RAP 
PO  CST  TIM'  INJ 

3628.4 

2303.4 

3628.4 

2303.4 

3628.4 

2303.4 
ORBIT  OETERMINA 
ST  1673.1  SR 
CRT  .09 77  CRS 
LSA  1792 .2  MSA 
ELI  1719.5  EL2 


46.53  ECC  1 .3721 
2 LAT  INJ  2 LONG 
183.27 


31  .54 
31  .53 
31.54 
31  .53 
31  .54 
31  .53 


81  .64 
183 .27 
81  .64 
183.27 
81  .64 


TION  ACCURACY 
439.6  SS  528.1 
-.9946  CST  -.9369 
250.0  SSA  11 .0 
188.4  ALF  13,44 


2044 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  MAR  3 J 969 


Flight  time  150.00 


ARRIVAL  CATE  JUl  31  1969 


HELIOCENTRIC  CONIC 


DISTANCE  443.613 


RL  148.31 

LAL  .00 

LOL  162.24 

Vl  27.069 

GAL  -4.13 

A7L  85.19 

HCA 

216.65 

SMA 

125.56 

ECC  .19448 

INC  4.0065 

VI 

30.043 

RP  108.48 

LAP  -2.87 

LOP  18.80 

VP  37.279 

GAP  8.07 

A7P  93.86 

TAl 

197.59 

TAP 

54.2* 

RCA  103  .14 

APO  149.98 

V2 

34.93? 

RC  155.612 

GL  29.89 

GP  -32,46 

7Al  121.60 

ZAP  143.25 

ETS  304.76 

ZAE 

125.09 

ETE 

205.63 

ZAC  332.46 

ETC  193.98 

CLP 

-161 .74 

planetocentric  CONIC 

C3  20.607 

VHL  4.540 

OLA  40.95 

RAl  20 .02 

RAO  6567.8 

VEL  11.916 

PTH 

2.12 

VHP 

6.802 

CPA  -18.39 

RAP  47.43 

ECC 

I .3391 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

? LONG 

59.09 

16  30  40 

4184.22 

-27.41 

186.88 

253.34 

58.30 

17 

40  33 

3584  .2 

-31 .38 

179.33 

120.91 

23  22  25 

2902.85 

-27.40 

89.0* 

253.33 

58.29 

24 

10  47 

2302.9 

-31.37 

81  .49 

59.09 

16  30  40 

4184.22 

-27.41 

186.88 

253.34 

58.30 

17 

40  33 

3584.2 

-31.38 

179.33 

120.91 

23  22  25 

2902.85 

-27.40 

89.04 

253.33 

58.29 

24 

10  47 

2302.9 

-31 .37 

81  .49 

59.09 

16  30  48 

4184.22 

-27.41 

186.88 

253.34 

58.30 

17 

40  33 

3584  .2 

-31 .38 

179.33 

120.91 

23  22  25 

2902.05 

-27.40 

89.0* 

253.33 

58.29 

2* 

10  47 

2302.9 

-31 .37 

81  .49 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1657 

TRA-1 .5323 

TC3-3.7897 

BAU 

1.0477 

SGT  4534.3 

SGR 

524.2  SG3 

174.0 

ST 

1663.0 

SR 

434.1 

SS 

509.1 

ROE 

.3435 

RRA  -.0388 

RC3  -.3167 

FAU 

.04700 

RRT  .7543 

RRF 

.8608  RTF 

.9048 

CRT 

.9056 

CRS 

-.9968 

CST 

-.9332 

FOE 

.6807 

FRA  -.1944 

FC3-1 .9747 

BSP 

14287 

SCO  4564.5 

*23 

.2655  R13 

.9066 

LSA 

1776.0 

MSA 

242.9 

SSA 

12.6 

BCE 

1 .2153 

BRA  1.5328 

BC3  3.8029 

FSP 

-565 

SGI  4551  .6 

SG2 

342.9  THA 

5.01 

ELI 

1709.4 

El? 

1 79.1 

alf 

13.45 

LAUNCH 

DATE  MAR  3 1969 

flight 

TIME 

152.00 

arrival 

CATE 

AUG 

2 1969 

HELIOCENTRIC  CONIC 


DISTANCE  449. *03 


RL  148.31 

LAL  .00 

La  162.24 

VL  27.012 

GAL  '3.77 

AZL  85.69 

HCA  219.82 

SHA 

125.19 

ECC  .19561 

INC  4.3142 

Vl 

30.043 

RP  108.45 

LAP  -2.76 

LOP  21 .99 

VP  37.2*9 

GAP  8.28 

AZP  93.32 

TAl  195.87 

TAP 

55.69 

RCA  100.70 

APO  149.68 

V2 

34.945 

RC  157.792  GL  27.73 
planetocentric  conic 

GP  -30.11 

ZAL  120.42 

ZAP  145.60 

ETS  305.32 

ZAE  126.10 

ETE 

204.16 

ZAC  134.91 

ETC  193.40 

CLP 

-162.52 

C3  18.982 

VHL  4.357 

OLA  39.84 

RAL  23.60 

RAO  6567.8 

VEL  11.848 

PTH  2.10 

VHP 

6.774 

OPA  '15.45 

RAP  40.52 

ECC 

1 .3124 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.72 

16  52  27 

4144.08 

-27.41 

183.46 

255.18 

59.89 

18 

1 31 

3544.1 

'31  .19 

175.79 

119.28 

23  29  20 

290 3.96 

-27.40 

89.14 

255.17 

59.87 

24 

17  44 

2304,0 

'31  .10 

01  .47 

60.72 

16  52  27 

4144.08 

-27. 4J 

183.46 

255.18 

59.89 

16 

1 31 

3544.1 

-31 .19 

175.79 

119.28 

23  29  20 

2903.96 

-27.40 

89.14 

255.17 

59.87 

24 

17  44 

2304.0 

-31 .10 

01  .47 

60.72 

16  52  27 

4144.08 

-27.41 

183.46 

255.18 

59.89 

18 

1 31 

3544.1 

-31 .19 

175.79 

119.28 

23  29  20 

2903.96 

'27.40 

89.14 

255.17 

59.87 

24 

17  44 

2304.0 

-31 .10 

01  .47 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

I .1299 

TRA- 1.3924 

TC3-4.2093 

BAU 

1.0712 

SGT  4620.3  SGR 

513.8  SG3 

176.1 

ST 

1652.9 

SR 

431  .1 

SS 

409.7 

ROE 

.3276 

RRA  -.0£9 3 

RC3  -.3161 

FAU 

.04653 

RRT  .7456  RRF 

.8306  RTF 

.9017 

CRT 

.9147 

CRS 

-.9982 

CST 

-.929 7 

FOE 

.6333 

FRA  -.1148 

FC3-2.1222 

BSP 

14561 

SC6  4640.8  R23 

.2*40  R13 

.9032 

LSA 

1761 .3 

MSA 

235.0 

SSA 

14.5 

BOE 

1 .1765 

BRA  1 .3927 

BC3  4.2212 

FSP 

-571 

SGI  4636.2  SG2 

341 .2  THA 

4.77 

ELI 

1699.7 

El2 

169.4 

alf 

13.56 

LAUNCH 

CATE  1 

MAR  3 1969 

FLIGHT  time 

154.00 

ARRIVAL 

CATE 

AUG 

4 1969 

HELIOCENTRIC  CONIC 


RL 

140.31 

LAL 

.00 

La 

162.24 

VL 

26,955 

GAL 

-3.40 

RP 

108.41 

LAP 

-2.65 

LOP 

25.10 

VP 

37.220 

GAP 

0.50 

RC 

159.953 

GL 

25.71 

GP 

-20.05 

7AL 

110.09 

ZAP 

147.71 

planetocentric  conic 

C3 

17.644 

VHL 

4.200 

CLA 

30.87 

RAL 

27.27 

RAC 

6567.7 

01  STANCE  455. IS* 

86.12  HCA  223.00  SMA  124.83  ECC 


.19690  INC  3.8829  VJ 


92.84  TAL  194.13  TAP  57.13  RCA  100.25  APO  149.41  V2 


30.043 

34.957 


7AL  118,89  ZAP  147.71  ETS  305.7?  7AE  126.92  ETE  202.81  ZAC  1 37 . 32  ETC  192.85  ClP-163.32 


LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
62.18  17  13  56  4107.40  -27.37  180.36 

117.82  23  37  5 2906.44  -27.36  89.32 

62.18  17  13  56  4107.40  -27.37  180.36 

117.82  23  37  5 2906.44  -27.36  89.32 

62.18  17  13  56  4J07.40  -27.37  180.36 

117.82  23  37  5 2906.44  -27.36  89,32 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY 


VEL  11.791 

PTH  2.00 

VHP  6.776 

OPA  -12.70 

RAP  49.77 

ECC  J .2904 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

257.31 

61  .26 

10  22  24 

3507.4 

-30 .90 

172.60 

257.30 

61  .25 

24  25  32 

2306.4 

-30.97 

01  .56 

257.31 

61  .26 

10  22  24 

3507.4 

- 30 . 95 

1 72 . 60 

257.30 

61.25 

24  25  32 

2306.4 

-30.97 

01  .56 

257.31 

61 .26 

10  22  24 

3507.4 

-30.90 

1 72 . 60 

257.30 

61.25 

24  25  32 

2306.4 

-30.97 

01  .56 

ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1032 

TRA-1 .2449 

TC3-4.6105 

BAU 

1.0919 

SGT  4690.4 

SGR 

506.0  SG3 

176.7 

ST 

16*5.0  SR 

431  .3 

SS 

47]  .9 

ROE 

.3161 

RRA  -.0198 

RC3  -.3126 

FAU 

.04559 

RRT  .7334 

RRF 

.0139  RTF 

.0980 

CRT 

.9253  CRS 

-.9907 

CST 

-.9263 

FOE 

.5093 

FRA  -.0351 

FC3-2.2369 

BSP 

14790 

SGB  4725.6 

R23 

.2225  R13 

.9001 

LSA 

1750.2  MSA 

226.6 

SSA 

16.5 

BOE 

I .1476 

BRA  1.2451 

BC3  4.6290 

FSP 

-569 

SGI  4713.1 

SG2 

342.9  THA 

4.54 

ELI 

1693.2  EL2 

159.0 

alf 

13.76 

LAUNCH 

DATE  MAR  3 1969 

FLIGHT 

TIME 

156.00 

ARRIVAL 

DATE 

AUG 

6 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAI  .00  LOL  162.2* 

RP  108.37  LAP  -2.52  LOP  28.37 

RC  162.097  GL  23.78  GP  -26.24 

plane  toceniric  CONIC 
C3  16.535  VHL  4.066  OLA  38.00  RAL 


VL  26.898 
VP  37.191 
7AL  117.04 


OISTANCE  *60.957 

GAL  -3.02  AZL  86.50  HCA  226.18  SMA  124.47  ECC  .19836  INC  3.4999  VI  30.043 

GAP  8.72  A7P  92. *2  TAL  192.39  TAP  58.57  RCA  99.78  APO  M9.16  V2  34.970 

ZAP  149.63  ETS  305.98  ZAE  127.61  ETE  201.57  7AC  139.71  ETC  192.32  ClP-164.14 


31.04  RAO  6567.7  VEL  11  .744  PTH  2.07  VHP  6.804  OPA  -10.35  RAP  51.16  ECC  1 .2721 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN J 2 LAT 

INJ  2 LONG 

63.52 

17  35  31 

4073.50 

-27.29 

177.52 

259.73 

62.46 

10 

43  24 

3473.6 

-30.75 

169.60 

216.48 

23  45  36 

2910.32 

-27.28 

09.60 

259.73 

62.45 

24 

34  6 

2310.3 

-30.74 

01  .76 

63.52 

17  35  31 

4073.58 

-27.29 

177.52 

259.73 

62.46 

10 

43  2* 

3473.6 

-30.75 

169.66 

116.40 

23  45  36 

2910.32 

-27.26 

89.60 

259.73 

62.45 

24 

34  6 

2310.3 

-30.74 

01  .76 

63.52 

17  35  31 

4073.58 

-27.29 

177.52 

259.73 

62.46 

18 

43  24 

3473.6 

-30.75 

169-60 

116.40 

23  45  36 

2910.52 

-27.26 

09.60 

259.73 

62.45 

24 

34  6 

2310.3 

-30.74 

01  .76 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0772 

TRA-1 .0947 

TC3-5.0253 

BAU 

1.1130 

SGT 

4779.0 

SGR 

500.7 

SG3 

176.7 

ST 

1632.1 

SR 

432.3 

SS 

451  .0 

ROE 

.3067 

RRA  -.0114 

RC3  -.3099 

FAU 

.04449 

RRT 

.7213 

RRF 

.7803 

RTF 

.0972 

CRT 

.9362 

CRS 

-.99 75 

CST 

-.9227 

FOE 

.5437 

FRA  .0395 

FC3-2.3296 

BSP 

15078 

SGB 

4005.1 

R23 

.1969 

R13 

.0903 

LSA 

1734.2 

MSA 

216.9 

SSA 

10.7 

BOE  1.1 200 

BRA  1.0947 

BC3  5.0349 

FSP 

-570 

SGI 

4792.7 

SG2 

345.8 

THA 

4.34 

ELI 

1601  .9 

EL? 

J47.5 

ALE 

14.04 

2045 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69  > 


AUNCH  CATE  MAR 

3 1969 

flight  time  150. 00 

arrival 

CATE 

AUG 

0 1969 

HELIOCENTRIC  CONIC 

OISTANCE  466. 

719 

RL  148.31 

LAL 

.00 

lOL  162.24 

VL  26.04? 

GAL  -2.63 

A7L  06,84 

HCA  229.37 

SMA  124 

|.12 

ECC  .20000 

INC 

3.1554 

Vl 

30.043 

RP  108.33 

LAP 

-2.39 

LOP  31.57 

VP  37.163 

GAP  8.95 

A7P  92.06 

TAL  190.64 

TAP  60.01 

RCA  99.30 

APO 

140.95 

V2 

34 .98  3 

RC  164.221 

CL 

21  .93 

GP  -24.63 

ZAl  114.00 

7AP  151.38 

ETS  306.09 

7AE  120.10 

ETE  200.45 

7AC  142.07 

ETC 

191 .83 

CLP 

-164 .96 

planetocentric  conic 

C3  15.617 

VHL 

3.952 

CLA  37.22 

RAL  34.93 

RAC  6567,6 

VEL  11.705 

PTH  2.06 

VHP  6. 

852 

CPA  -8.12 

RAP 

52.68 

ECC 

3 ,2570 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

64.77 

17 

57  25 

4042.04 

-27.17 

174.07 

262.44 

63.52 

19  4 

47 

3442.0 

- 

30.49 

166.97 

115.23 

23 

54  47 

2915.07 

-27.16 

09.96 

262.43 

63.51 

24  43 

23 

2315.9 

- 

30.40 

02.09 

64.77 

17 

57  25 

4042.04 

-27.17 

174.07 

262.44 

63.52 

19  4 

47 

3442.0 

- 

30.49 

166.97 

115.23 

23 

54  47 

2915.07 

-27.16 

09.96 

262.43 

63.51 

24  43 

23 

2315.9 

- 

30.40 

02.09 

64.77 

17 

57  25 

4042.04 

-27.17 

174.07 

262.44 

63.52 

19  4 

47 

3442.0 

- 

30,49 

166.97 

115.23 

23 

54  47 

2915.07 

-27.16 

09.90 

262.43 

63.51 

24  43 

23 

2315.9 

- 

30.40 

82.09 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0523 

TRA 

-.9305 

TC3-5.4204 

BAU  1.1335 

SGT  4050.1  SGR 

497.7  SG3 

176.0 

ST  3614.6 

SR 

434  .5 

SS 

431  .0 

ROE  .2996 

RRA 

-.0032 

RC3  -.3073 

FAU  .04322 

RRT 

.7085  RRF 

.7623  RTF 

.0965 

CRT  .9474 

CRS 

-.9943 

CST 

-.9186 

FOE  .4900 

FRA 

.1107 

FC3-2.3960 

BSP  1 5369 

SGB  40^3.5  R23 

.1755  RJ  3 

.8974 

LSA  1714.2 

MSA 

206.3 

SSA 

21  .2 

BCE  1 .0941 

BRA 

.9306 

BC3  5.4291 

FSP  -569 

SGI  4070.9  SG2 

350.3  THA 

4.17 

ELI  1666. 6 

El2 

134.7 

alf 

14 .40 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  COMIC 
RL  140.31  LAL  .00  LCL  162. 24 

RP  100.29  LAP  -2.26  LOP  34.77 

RC  166.326  GL  20.14  GP  -23.21 

planetocentric  CONIC 


Vl  26.706  GAL 
VP  37.135  GAP 


C3  14.064 

VHL 

3.055 

OLA  36.40 

RAL  30.96 

RAO  6567.6 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

65.98 

10 

19  52 

4012.14 

-26.99 

172.35 

114.02 

0 

0 24 

2923.57 

-26.90 

90.51 

65.90 

10 

19  52 

4012.14 

-26.99 

172.35 

114.02 

0 

8 24 

2923,57 

-26.98 

90.51 

65.90 

10 

19  52 

4012.14 

-26.99 

172.35 

114.02 

0 

0 24 

2923.57 

-26.98 

90.51 

differential  CORRECTIONS 


TOE  1 .0273  TRA 
ROE  .2944  RRA 
FOE  .4549  FRA 
60E  1 .0606  BRA 


-.7744  TC3-5.7927 
.0055  RC3  -.3045 
.1799  FC3-2.4337 
.7744  BC3  5.0007 


SAU  1.1527 
FAU  .O4J70 
BSP  1 5627 
FSP  -564 


flight  time  leo.oo 

OISTANCE  472.470 
-2.23  A7L  07.16 
9.10  A7P  91,73 


VEL  11.673  PTH 
INJ  RT  ASC  IN, 

265.43 

265.42 

265.43 

265.42 

265.43 
265.42 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4932.4  5GR 
RRT  ,6949  RRF 
SGB  4957.4  R23 
SGI  4944.6  SG2 


ARRTVAL  CATE  AUG  10  1969 


232.56 

SMA  123.70 

ECC  .20183 

INC  2.8422 

Vl 

30  . 04  3 

100.00 

TAP  61,44 

RCA  98 . 79 

APO  140.76 

V2 

34.996 

120.67 

ETE  199.43 

ZAC  144.43 

ETC  191 .36 

CLP 

-165.78 

2.05 

VHP  6.917 

OPA  -6.09 

RAP  54.30 

ECC 

1 .2446 

t atmth 

INJ  TIME 

PO  CST  TTM 

INJ  2 LAT 

INJ 

2 LONG 

64.48 

19  26  44 

3412.1 

-30.19 

164  .42 

64.47 

0 57  0 

2323.6 

-30.18 

82.57 

64.40 

19  26  44 

3412.1 

-30.19 

164  .42 

64.47 

0 57  8 

2323.6 

-30.10 

82.57 

64.40 

19  26  44 

3412.1 

-30.19 

164  .42 

64.47 

0 57  8 

2323.6 

'30.10 

02.57 

ORBIT  DETERMINATION  ACCURACY 


496.6 

SG3 

174.7 

ST 

1591.5 

SR 

437.6 

SS 

409.0 

.7366 

RTF 

.0961 

CRT 

.9506 

CRS 

-.9881 

CST 

- .9134 

.1538 

R13 

.8969 

LSA 

1689.2 

MSA 

195.4 

SSA 

24  . J 

356.3 

THA 

4.02 

Eli 

1646.2 

EL2 

120,5 

alf 

14.85 

LAUNCH  CATE  MAR  3 1969 

heliocentric  ccnic 

RL  140.31  LAL  .00 

RP  100.24  LAP  -2.11 

RC  160.410  Gl  10.30 

planetocentric  conic 
C3  14.259  VHL  3,776 
LNCH  A7MTH  LNCH  TIME 

67.20  10  43  7 3903.15 

112.00  0 10  22  2934.13 

67.20  10  43  7 3983.15 

112.00  0 10  22  2934.J3 

67.20  10  43  7 3903.15 

112.00  0 10  22  2934.13 

differential  corrections 
TOE  .9900  TRA  -.6035  TC3-6.130O 

ROE  .2902  RRA  .0143  RC3  -.3023 

FOE  .4090  FRA  .2454  FC3-2.4463 

60E  1.0393  BRA  .6036  6C3  6.1455 

LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  162.00 


OISTANCE  470.200 


ARRIVAL  CATE  AUG  12  1969 


LOL 

162.24 

VL 

26. 

731 

GAL 

-1  .81 

AZL 

07 

.45 

LOP 

37.97 

VP 

37. 

100 

GAP 

9.42 

AZP 

91 

.44 

GP 

-21 .94 

zal 

109 

.75 

ZAP 

154.46 

ETS 

305 

.07 

CLA 

35.75 

RAL 

43 

.13 

RAO 

6567.6 

VEL 

11. 

647 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

ASC 

-26.76  169.91  260.69 

-26.75  91.23  260.60 

-26.76  169.91  260.69 

-26.75  91.23  260,60 

-26.76  169.91  260.69 

-26.75  91.23  260.60 

MIO'COURSE  EXECUTION  ACCURACY 
BAU  1.1716  SGT  5005,5  SCR 

FAU  .04029  RRT  .6017  RRF 

BSP  15906  SGB  5030.1  R23 

FSP  -561  SGI  5017.0  SG2 

flight  time  i64.oo 


235.75 

SMA 

JZ3.44 

ECC  .20386 

INC  2.5543 

Vl 

30.043 

187.11 

TAP 

62.87 

RCA  98.27 

APO  140.60 

V2 

35.010 

.129.09 

ETE 

198. 51 

ZAC  146.78 

ETC  190.91 

CLP 

-166.60 

2.04 

VHP 

6.997 

OPA  -4.21 

RAP  56.01 

ICC 

1 .2347 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.35 

19 

49  30 

3383.1 

-29.85 

161 .94 

65.34 

1 

7 16 

2334.1 

-29.04 

83.26 

65.35 

19  49  30 

3383.1 

'29.85 

161 .94 

65.34 

1 

7 16 

2334.1 

-29.84 

03,26 

65.35 

19 

49  30 

3383.1 

-29.05 

161 .94 

65.34 

1 

7 16 

2334.1 

-29.84 

83.26 

ORBIT  DETERMINATION  ACCURACY 


496.7  $G3 

173.0 

ST 

1557.9 

SR 

440 .4 

SS 

386.5 

.7116  RTF 

.0967 

CRT 

.9692 

CRS 

-.9777 

CST 

-.9065 

.1327  RJ  3 

.8974 

LSA 

1654.0 

MSA 

103.8 

SSA 

27.4 

362.5  THA 

3.89 

ELI 

1615.5 

El2 

104.6 

ALF 

15.39 

ARRIVAL  DA TE  AUG  14  1969 


HELIOCENTRIC  CONIC 

Rt  140.31  LAL  .00  LOL  162.24  VL  26.677 

RP  100.20  LAP  - 1 .96  LOP  4 1 . J T VP  37.001 

RC  170.474  GL  16.65  GP  -20.01  7AL  106.02 

planetocentric  conic 

C3  1 3 . 794  VHL  3 . 7j 4 PlA  35 .02  RAL 


OISTANCE  403.934 
GAL  -1.30  A7L  07.71  MCA 
GAP  9.67  A7P  9J.10  TAl 


LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

60.40 

19  7 27 

3954.19 

-26.45 

111.52 

0 28  17 

2940.40 

-26.43 

60.40 

19  7 27 

3954.19 

-26.45 

111.52 

0 28  17 

2940.40 

-26.43 

60.40 

19  7 27 

3954.19 

-26.45 

111.52 

0 28  1 7 

2940.40 

-26.43 

differential 

CORRECTIONS 

47.42  RAO  6567.5  VEL  11.627  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


167.45 

92.21 

167.45 

92.21 

167.45 

92.21 


272.22 

272.21 

272.22 

272.21 

272.22 
272.21 


230.95 

SMA 

123.11 

ECC  .20609 

INC  2.2873 

VI  30.043 

105.34 

TAP 

64.29 

RCA  97.73 

APO  140.40 

V2  35.023 

129.45 

ETE 

197.67 

ZAC  149.13 

ETC  190,40 

CLP-J67.4J 

2.04 

VHP 

7.090 

OPA  -2.48 

RAP  57.02 

ECC  1 .2270 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

rNJ  2 LONG 

66.16 

20 

13  21 

3354.2 

-29.43 

159.47 

66.14 

J 

17  25 

2340.5 

-29.42 

84  .22 

66.16 

20 

13  21 

3354.2 

-29.43 

159.47 

66.14 

1 

17  25 

2340.5 

-29.42 

04.22 

66.16 

20 

13  21 

3354.2 

-29.43 

159.47 

66.14 

I 

17  25 

2340.5 

-29.42 

04  .22 

MIO-CCORSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  .9676  TRA  -.4203  TC3-6.4304 

RCE  .2077  RRA  .0242  RC3  -.2970 

FOE  .3677  FRA  .3 110  FC3-2.4203 

BOE  1 .0095  BRA  .4210  0C3  6.4373 


BAU 

1.187! 

SGT 

5066.6 

SGR 

490.0 

SG3 

170.6 

ST 

1518.3 

SR 

444.1 

SS 

365.3 

FAU 

.03656 

RRT 

,6670 

RRF 

.6078 

RTF 

.8968 

CRT 

.9792 

CRS 

-.9612 

CST 

-.0977 

BSP 

16069 

SGB 

5091 .0  R23 

.1160 

R13 

.8974 

LSA 

1614.0 

MSA 

172.9 

SSA 

31  .2 

FSP 

-550 

SGI 

5077.5 

SG2 

370.2 

THA 

3.77 

ELI 

1579.6 

El2 

06.7 

alf 

16.03 

2046 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  3 1969 


flight  time  166.00 


ARRIVAL  CATE  AUG  16  1969 


DISTANCE  409.645 

GAL  -.94  A7L  0 7.96  HCA  242.15  SHA  122.78  ECC  .208 55  INC  2.0375  VI  30.043 
GAP  9.93  AZP  90.95  TAl  103.57  TAP  65.72  RCA  97.17  APO  340.30  V2  35.036 
ZAP  157.06  ETS  305.04  7AE  129.77  ET£  196.92  ZAC  151.49  ETC  190.05  ClP-160.21 


HELIOCENTRIC  CONIC 

RL  140.31  LAL  .00  LOL  162.24  VL  26.623 

RP  100.16  LAP  -1.00  LOP  44.37  VP  37.055 

RC  172.510  Gl  14.95  GP  -19.80  7AL  103.67 

planctocentric  CONIC 

C3  13.462  VHL  3.669  CLA  34.26  RAl  51.03  RAC  6567.5  VEL  11.612  PTH  2.03  VHP  7.196  OPA  -.00  RAP  59-70  ECC  1.2216 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.06 

19  33  9 

3924.31 

-26.05 

164.91 

275.99 

66.92 

20  30  33 

3324.3 

-20.94 

156.92 

110.14 

0 37  45 

2967.73 

-26.03 

93.53 

275.99 

66.90 

1 27  13 

2367.7 

-20.93 

05.54 

69.06 

19  33  9 

3924.31 

-26.05 

164.91 

275.99 

66.92 

20  30  33 

3324.3 

-20.94 

156.92 

110.14 

0 37  45 

2967.73 

-26.03 

93.53 

275.99 

66.90 

1 27  13 

2367.7 

-20.93 

65.54 

69.66 

19  33  9 

3924.31 

-26.05 

164,91 

275.99 

66.92 

20  30  33 

3324.3 

-20.94 

156.92 

110.14 

0 37  45 

2967.73 

-26.03 

93.53 

275.99 

66.90 

1 27  13 

2367.7 

-20.93 

05.54 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

.9262 

TRA 

-.2331 

TC3-6.6042 

BAU 

1 .2042 

SOT 

5132.7  SCR 

499.6 

SC3 

160.0 

ST 

1459.7 

SR 

446.2 

SS 

340.0 

ROE 

.2054 

RRA 

.0342 

RC3  -.2947 

FAU 

.03694 

RRT 

.6540  RRF 

.6654 

RTF 

.0906 

CRT 

.9073 

CRS 

-.9357 

CST 

-.0051 

FOE 

.3225 

FRA 

.3707 

FC3-2 . 3755 

BSP 

16340 

SOB 

5156.9  R23 

.0907 

R13 

.0990 

LSA 

1555.1 

MSA 

162.0 

SSA 

35.6 

BCE 

.9691 

BRA 

.2356 

BC3  6.6907 

FSP 

-546 

SCI 

5143.1  S02 

377.2 

THA 

3.66 

ELI 

1524.9 

El2 

67.9 

alf 

16.03 

LAUNCH  OATE  MAR  3 1969 


FLIGHT  TIME  160.00 


ARRIVAL  cate  AUG  18  1969 


HELIOCENTRIC  CONIC 


DISTANCE  495.339 


RL  140.31 

LAL 

.00 

La  162.24 

VL  26.570 

GAL  -.40 

AZL  80.20 

HCA 

245.35 

SMA 

122.46 

ECC  .21125 

INC  1 .8019 

VI 

30.043 

RP  100.12 

LAP 

-1  .64 

LOP  47.50 

VP  37.030 

GAP  10.20 

47P  90.75 

TAL 

101.79 

TAP 

67.14 

RCA  96.59 

APO  140,33 

V2 

35.050 

RC  174.540 

GL 

13.26 

GP  -10.09 

ZAL  100.34 

ZAP  150.25 

ETS  304.38 

ZAE 

130.05 

ETE 

196.24 

ZAC  153.05 

ETC  109.62 

CLP 

-169.01 

PLANETOCENTRIC  CONIC 

C3  13.263 

VHL 

3.642 

OLA  33.45 

RAL  56.33 

RAO  6567.5 

VEL  11.604 

PTH 

2.03  VHP 

7.313 

OPA  .61 

RAP  61.65 

ECC 

1 .2103 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .41 

20 

0 32 

3092.22 

-25.55 

162.10 

279.99 

67.64 

21 

5 24 

3292.2 

-20.35 

154  . 19 

100.59 

0 

46  16 

2993.36 

-25.53 

95.29 

279.99 

67.63 

1 

36  10 

2393.4 

-20.34 

87.30 

71  .41 

20 

0 32 

3092.22 

-25.55 

162.10 

279.99 

67.64 

21 

5 24 

3292.7 

-20.35 

154.19 

100.59 

0 

46  16 

2993.36 

-25.53 

95.29 

279.99 

67.63 

1 

36  10 

2393.4 

-20.34 

07.30 

110.00 

1 

40  36 

2002.44 

-29.94 

02.26 

201 .70 

72.67 

2 

35  18 

2202.4 

-32.01 

73.66 

110.00 

0 

1 19 

3131  .13 

-21  .30 

103.04 

277.05 

62.61 

0 

53  30 

2531  .1 

-24,79 

96.44 

differential  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.0700  TRA 

-.0347 

TC3-6.0725 

BAU 

1.2197 

SGT 

5193.2 

SGR 

502.0  SG3 

165.3 

ST 

1389.6  SR 

447.9 

SS 

310.2 

ROE 

.2842  RRA 

.0452 

RC3  -.2905 

FAU 

.03526 

RRT 

.6411 

RRT 

.6452  RTF 

.9003 

CRT 

.993 0 CRS 

-.0974 

CST 

- .0608 

FOE 

.2704  FRA 

.4298 

FC3-2.3O10 

BSP 

16537 

SGB 

5217.4 

R23 

.0046  R13 

.9007 

LSA 

1485.6  MSA 

156.0 

SSA 

40.0 

BOE 

.9229  BRA 

.0570 

0C3  6.0706 

FSP 

-536 

SCI 

5203.2 

SG2 

304.5  THA 

3.57 

ELI 

1459.2  El2 

50.2 

ALF 

17.77 

LAUNCH 

DATE  MAR 

3 1969 

flight 

TIME 

170.00 

arrival 

DATE 

AUG 

ZO  1969 

HELIOCENTRIC  CONIC 


DISTANCE  501.006 


RL  140.31 

LAL 

.00 

La  162.24 

VL  26.517 

GAL  -.01 

AZL  80.42 

HCA 

240.55 

SMA 

122.14 

ECC  .23422 

INC  1.5779 

VI 

3D. 043 

RP  100.00 

LAP 

-1  .47 

LOP  50.79 

VP  37.004 

GAP  10.40 

AZP  90.58 

TAL 

100.02 

TAP 

60.58 

RCA  95.98 

APO  148.31 

V2 

35 .063 

RC  176.542 

gl 

11.59 

GP  -10.07 

ZAL  96.86 

ZAP  159.34 

ETS  303.55 

7AE 

130.31 

ETE 

195.63 

ZAC  156.21 

ETC  109.36 

CLP 

-169.81 

PLANETOCENTRIC  CONIC 

C 3 13.201 

VHL 

3.633 

OLA  32.57 

RAL  60.87 

RAO  6567.5 

VEL  11.601 

PTH 

2.03 

VHP 

7.443 

OPA  1 .98 

RAP  63.65 

ECC 

1 .21 73 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.20 

20 

30  5 

3055.92 

-24.93 

159.11 

284.18 

68.34 

21 

34  21 

3255.9 

-27.65 

151  . 14 

106.00 

0 

52  56 

3027.64 

-24.92 

97.65 

204.18 

68.33 

1 

43  26 

2427.6 

-27,64 

09.60 

73.20 

20 

30  5 

3055.92 

-24.93 

159.11 

204.10 

68.34 

21 

34  21 

3255.9 

-27.65 

151  .14 

106.80 

0 

52  50 

3027.64 

'24.92 

97.65 

284.10 

60.33 

1 

43  26 

2427.6 

-27.64 

09.60 

110.00 

2 

32  22 

2721 .22 

'31.44 

76.41 

206.57 

75.84 

3 

17  43 

2121 .2 

-33.06 

67,56 

110.00 

23 

49  52 

3210.34 

-10.74 

106.57 

281 .02 

60.68 

24 

43  22 

2610.3 

-22.40 

101  .42 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.57 22 

TRA 

.0397 

TC3-7.6131 

BAU 

1.3455 

set 

5605.9 

SGR 

406.6  5G3 

106.3 

ST 

917.7 

SR 

384  .4 

SS 

152.9 

RDE 

.24  32 

RRA 

.0406 

RC3  -.3906 

FAU 

.04239 

RRT 

.7164 

RRF 

.6279  RTF 

.9324 

CRT 

.9068 

CRS 

-.2423 

CST 

-.2467 

FOE 

.0272 

FRA 

.4024 

FC3-2.70O1 

BSP 

21268 

SGB 

5626.9 

R23 

-.0610  R13 

.9322 

LSA 

994.0 

MSA 

140.1 

SSA 

57.6 

BOE 

.6210 

BRA 

.0568 

0C3  7.6235 

FSP 

-013 

SGI 

5616.7 

SG2 

330.9  THA 

3.57 

ELI 

993.3 

El2 

57.6 

alf 

22.53 

LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  172.00 


ARRIVAL  CATE  AUG  22  1969 


HELIOCENTRIC  CONIC 

RL  140.31  LAL  .00  LOL  162.24  VL  26.465 

RP  106.04  LAP  -1.29  LOP  54.00  VP  36.900 

RC  170.523  GL  9.95  GP  -17.33  7AL  93.22 

PLANETOCENTRIC  CONIC 


OISTANCE  506.671 

GAL  .49  A7L  00.64  HCA  251.76  SMA  121.04  ECC  .21744  INC  1.3633  VI  30.043 

GAP  10.77  AZP  90.43  TAL  170.24  TAP  70.00  RCA  95.34  APO  J40.33  V2  35.076 

ZAP  160.35  ETS  302.56  ZAE  130.54  ETC  195.07  7 AC  150.59  ETC  100.60  ClP-170.59 


C3  13.275 

VHL 

3.643 

DLA  31.62 

RAl  65.40 

RAO  6567. 

5 VEL  1 1 .604 

PTH  2.03 

VHP 

7, 

.582 

DPA  3.25 

RAP  65.73 

ECC 

1 .2105 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.30 

21 

2 33 

3613.10 

-24.22 

155.55 

286.58 

69.02 

22 

6 

6 

3213.2 

-26.85 

147.59 

104.70 

0 

57  16 

3072.77 

-24.20 

100.70 

286.57 

69.00 

1 

40 

29 

2472.8 

-26.84 

92.03 

75.30 

21 

2 33 

3013.18 

-24.22 

155.55 

280.58 

69.02 

22 

6 

6 

3213.2 

-26.85 

147.59 

104.70 

0 

57  16 

3072.77 

-24.20 

100.70 

288.57 

69.00 

1 

40 

29 

2472 .8 

-26.84 

92.03 

110.00 

3 

11  1 

2657.60 

-32.40 

71.70 

291 .29 

78.46 

3 

55 

19 

2057.7 

-33.65 

62.69 

11 0.00 

23 

47  59 

3276.27 

-16.52 

112.38 

204.64 

59.64 

24 

42 

35 

2676.3 

-20.42 

105.44 

DIFFERENTIAL  CORRECTIONS 

MID- 

CCORS€  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .7402 

TRA 

.3940 

TC3-7.0I49 

BAU  1.2459 

SGT 

5295.7  SGR 

505.5  SG3 

158.7 

ST  J206.5 

SR  447.0 

SS 

277.9 

RDE  .2832 

RRA 

.0701 

RC3  -.2761 

FAU  .03175 

RRT 

.6151  RRF 

.6083  RTF 

.9037 

CRT  .9889 

CRS  -.7552 

CST 

-.0199 

FOE  .1074 

FRA 

.5440 

FC3-2.0707 

BSP  16893 

SGB 

5319.8  R23 

.0625  R13 

.9040 

LSA  1305.1 

MSA  165.1 

SSA 

44 .9 

0DE  . 7 999 

BRA 

.4010 

0C3  7.0203 

FSP  -515 

SGI 

5304.9  SG2 

397.8  THA 

3.38 

ELI  1285.1 

EL2  62.5 

alf 

20.17 

204  7 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATC  MA R 3 1969  FLIGHT  TIME  174.00  ARRIVAL  DATE  AUG  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  512.304 

Rl  148.31  LAL  .00  La  162.24  VL  26.4J4  GAL  1.00  AZL  88.84  HCA  254.97  SNA  121.53  ECC  .22097  INC  1.1564  VI  30.043 

RP  108.00  LAP  -J.12  LOP  57.21  VP  36.955  GAP  11.07  A?P  90.30  TAL  176.46  TAP  71.43  RCA  94.68  APO  148.39  V2  35.089 

RC  180.483  GL  8.34  GP  -16.66  7Al  89. 5l  ZAP  161.29  ETS  301 .38  ZAE  130.75  ETE  194.57  ZAC  160.97  ETC  188.14  ClP-171.37 

planetocentric  conic 

C3  13.498  VHL  3.674  OlA  30.60  RAL  70 .06  RAO  6567.5  VEL  11.614  PTH  2.04  VHP  7.734  OPA  4.42  RAP  67.85  ECC  1.2221 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.89 

21  39  13 

3758.74 

-23.38 

151  .11 

293.10 

69.68 

22  41  52 

3158.7 

-25.93 

U3.I8 

102.11 

0 57  6 

3134.47 

-23.37 

105,09 

293.09 

69.66 

1 49  21 

2534.5 

-25.92 

97.16 

77.89 

21  39  13 

3758.74 

-23.38 

151  .11 

293.10 

69.68 

22  41  52 

3158,7 

-25.93 

143.18 

102.1 I 

0 57  6 

3134.47 

-23.37 

105.09 

293.09 

69.66 

1 49  21 

2534.5 

-25.92 

97.16 

110.00 

3 47  14 

2602.  h 

-33.08 

67,56 

295.99 

80.83 

4 30  37 

2002.7 

-33-99 

58 .44 

110.00 

23  48  16 

3338.50 

-14.34 

115.89 

288.48 

58.63 

24  43  54 

2738.5 

-18.39 

109.12 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .6635  TRA  .6220  TC3-6.9700  BAU  1 .2587  SGT  5345.1  SCR  506.4  5G3  155.3  ST  1099.3  SR  444.0  SS  263.4 

ROE  .2832  RRA  .0833  RC3  -.2673  FAU  .03008  RRT  .6033  RRF  .5918  RTF  .9064  CRT  .9694  CRS  -.6385  CST  -.7918 

FOE  .1405  FRA  .5976  FC3-1 ,9295  BSP  17108  SGfl  5369.1  R23  .0524  R13  .9067  LSA  1199.1  MSA  188.2  SSA  43.3 

BOE  .7214  BRA  .6275  0C3  6.9751  FSP  -508  SCI  5353.9  SC2  403.2  THA  3.29  ELI  1181.3  EL2  101.4  AlF  21.55 

LAUNCH  OATE  MAR  3 1969  FLIGHT  TIME  176.00  ARRIVAL  DATE  AUG  26  1969 


HELIOCENTRIC  CCNJC  OISTANCE  517.912 


RL  148.31 

LAL 

.00 

La  162.24 

VL  26.364 

GAL  1.54 

AZL  89.04 

HCA 

258.18 

SMA 

121.24 

ECC  .22 482 

INC 

.9555 

VI 

30.043 

- 

RP  107.96 

LAP 

-.94 

LOP  60.42 

VP  36.931 

GAP  11.39 

A7P  90.20 

TAL 

174.69 

TAP 

72,87 

RCA  93.98 

APO 

148.49 

V2 

35 .102 

\ 

RC  182.422 

GL 

6.78 

GP  -16.05 

ZAL  85.75 

ZAP  162-18 

ETS  300.01 

ZAE 

130.95 

ETE 

194.11 

ZAC  163,35 

ETC 

187.50 

CLP 

-172.15 

i 

planetocentric  conic 

= 

C3  13.880 

VHL 

3.726 

OLA  29.50 

RAL  74 . 58 

RAO  6567. 

,5 

VEL  11.630 

PTH 

2.04 

VHP 

7, 

898 

OPA  5.51 

RAP 

70.02 

ECC 

I .2284 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

* 

81  .37 

22 

23  30 

3681.13 

-22.44 

144.96 

297.73 

70.33 

23 

24 

51 

3081 .1 

24.91 

137.06 

1 

98.63 

0 

48  53 

3224.28 

'22,42 

111.40 

297.72 

70.31 

1 

42 

38 

2624 , 3 

- 

•24.90 

103.51 

100.00 

J 

40  12 

3060.05 

-25.48 

100.30 

296.60 

73.81 

2 

31 

12 

2460.0 

- 

27.45 

92.06 

100.00 

0 

18  48 

3320.59 

-19.45 

117.29 

29 6.47 

66.84 

1 

14 

9 

2720.6 

- 

22.42 

109.75 

1 

110.00 

4 

21  45 

2553.88 

-33.54 

63.82 

300.70 

83,00 

5 

4 

18 

1953.9 

- 

■34.15 

54  .63 

: 

110.00 

23 

49  49 

3399.52 

-12.15 

119.27 

292.50 

57.80 

24 

46 

29 

2799 . 5 

- 

16.32 

1 12.64 

DIFFERENTIAL  corrections 

MID- 

-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .5676 

TRA 

.8611 

TC3-6 .8389 

BAU  1 .2699 

SGT 

5389.3  SGR 

506.7 

’ SG3 

151.7 

ST  996.9 

SR 

439.7 

SS 

256.4 

= 

ROE  .2839 

RRA 

.0973 

RC3  -.2562 

FAU  .02842 

RRT 

.5918  RRF 

.5766 

» RTF 

.9092 

CRT  .9253 

CRS 

-.4921 

CST 

-.7738 

FDE  .0943 

FRA 

.6495 

FC3-1 .7727 

BSP  1 727 2 

SG0 

5413.1  R23 

.0439 

• Rl  3 

.9094 

LSA  1095.4 

MSA 

226.4 

SSA 

39.6 

BDE  .6347 

BRA 

.8666 

8C3  6.8437 

FSP  -497 

SGI 

5397.7  SC? 

407,8 

i THA 

3.20 

ELI  1078.6 

EL2 

154.1 

ALF 

22.69 

i 

LAUNCH  DATE  MAR  3 1969 


FLIGHT  TIME  178.00 


ARRIVAL  CATE  AUG  28  1969 


HELIOCENTRIC  CONIC 
RL  148,31  LAL  .00  ta  162.24 

RP  107.92  LAP  -.75  LOP  63.64 

RC  184.340  CL  5.26  GP  -15.50 

PLANETOCENTRIC  CONIC 


DISTANCE  523.491 

VL  26.314  GAL  2,09  A7l  89.24  HCA  261.39  SMA  120.95 

VP  36.908  GAP  11.73  A7P  90.11  TAl  1 72.92  TAP  74.31 

7Al  81.98  7AP  163.00  ETS  298.43  7A£  131.13  £T£  193.69 


PTH  2.05  VHP  8.075 
INJ  A7MTH  INJ  TIME 


C3  14.434 

VHL  3 . 799 

OLA  28.34 

RAL  79.00 

RAO  6567.6 

VEL  11.654 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

88.93 

23  42  59 

3490.20 

-21.40 

130.53 

302.43 

91  .07 

0 4 44 

34  32.46 

-21 .38 

126.30 

302.42 

100.00 

2 38  2 

2938.14 

-27.51 

91.82 

304,31 

100.00 

23  52  22 

3459.76 

-15.51 

125,74 

299.61 

110.00 

4 54  46 

2510.13 

-33.86 

60.44 

305.42 

110.00 

23  52  7 

3460.53 

-9.92 

122.58 

296.64 

24  49  48 


DIFFERENTIAL  CORRECTIONS 
TOE  .4618  TRA  1.1151  TC3-6.6209 
ROE  .2854  RRA  .1125  RC3  -.2426 
FOE  .0492  FRA  .7022  FC3-J .6034 
BOE  .5429  BRA  1.1208  BC3  6.6254 

LAUNCH  DATE  MAR  3 1969 

HELIOCENTRIC  CONIC 
RL  148.31  LAL  .CXI  La  162.24 
RP  107.88  LAP  -.56  LOP  66.85 
RC  186.236  CL  3.81  GP  -15.00 
planetocentric  conic 

C3  15.177  VHL  3.896  OLA  27. 12 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  1 25  12  3236.63 

90.00  22  56  48  3708.41 

100.00  3 22  3 2859.90 

100.00  23  42  37  3560.37 

110.00  52620  2471.04 

110.00  23  54  51  3522.00 

DIFFERENTIAL  CORRECTIONS 
TDE  .3408  tra  1.3777  TC3-6.3396 

ROE  .2871  RRA  .1279  RC3  -.2278 

FOE  .0033  FRA  .7524  FC3-1 .4330 

BOE  .4457  BRA  1.3837  6C3  6.3437 


BAU  1.2785 
FAU  .02673 
BSP  1 7368 
FSP  -485 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5426.3  SCR  506.3  SG3  148.1 


RRT  . 5807  RRF 
SGB  5449.9  R23 


,5628  RTF 
.0372  Rl 3 


SCI  5434.3  SG2  411.6  THA 

flight  time  100.00 
DISTANCE  529.036 


ECC  .22901  INC  .7591  VJ  30.043 

RCA  93.25  APO  148.64  V2  35.114 

ZAC  165.73  ETC  186.72  ClP-172.92 

OPA  6.51  RAP  72.24  ECC  1 .2375 

PC  csr  TIM  INJ  2 LAT  INJ  2 LONG 
2890.2  -23.80  122.68 

2832.5  -23.79  118.45 

2338.1  - 28.91  83.30 

2859.8  -38.87  118.56 

1910.1  -34.18  51.21 

2860.5  -14.18  116.07 

ORBIT  DETERMINATION  ACCURACY 

ST  914.6  SR  434 .2  SS  258.3 

CRT  .8402  CRS  -.3295  CST  -.7797 

LSA  1006.7  MSA  277.6  SSA  35.2 

ELI  988.7  El2  217.8  AlF  22.93 

ARRIVAL  OATE  AUG  30  1969 


3236.63 
3708.41 
2659.90 
3560.37 
2471 .04 
3522.00 


VL  26.264 

GAL  2.67  AZL  89.43 

HCA  264.61 

SMA 

120.66 

ECC  .23358 

INC 

,5659 

VI 

30  . 04  3 

VP  36.884 

GAP  12.09  AZP  90.05 

TAL  171.16 

TAP 

75 

.77 

RCA  92.48 

APO 

148.85 

V2 

35.126 

ZAL  78.24 

ZAP  163,76  ETS  296.64 

ZAE  131.29 

ETE 

193 

.31 

ZAC  166.12 

ETC 

105.60 

CLP 

-173.69 

RAL  83.30 

RAD  6567.6  VEL  11.686 

PTH  2.06 

VHP 

8.266 

OPA  7.43 

RAP 

74 .50 

ECC 

1 .2490 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

-25.57 

113.30  308.77 

77.41 

2 

19 

8 

2636.6 

- 

•27.05 

104.95 

-15.13 

143.84  305.07 

65.78 

23 

58 

37 

3108.4 

- 

10.20 

136.50 

-28.51 

86.22  309.42 

80.61 

4 

9 

43 

2259.9 

- 

29.51 

77.56 

-12.44 

131.63  303.73 

62.60 

24 

41 

58 

2960.4 

- 

16.01 

124.67 

-34.05 

57.41  310.13 

86.76 

6 

7 

31 

1871 .0 

- 

34.12 

40.  J 6 

-7.63 

125,87  300.87 

56.58 

24 

53 

33 

2922.0 

- 

11  .97 

119.46 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU  1.2871 

SGT  5461.9  SGR 

504.5  SG3 

144.4 

ST  860.1 

SR 

427.1 

SS 

267.5 

FAU  .02512 

RRT  . 5696  RRF 

,5492  RTF 

.9146 

CRT  .6964 

CRS 

-.1616 

CST 

-.8137 

BSP  17532 

SG8  5485.2  R23 

.0306  RJ3 

.9148 

LSA  938 . 1 

MSA 

335.6 

SSA 

33  .1 

FSP  -476 

SGI  5469.5  SG2 

414.1  THA 

3.03 

ElI  916.1 

El2 

26  7.7 

ALF 

21  .28 

2048 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  3 1969 


flight  time  i ez.oo 


ARRIVAL  DATE  SEP  1 1969 


HELIOCENTRIC  CONIC 
RL  140.31  LAL 


RP  107 .85  LAP  -.37  LOP 
PC  188.109  GL  2. 44  GP 
planetocentric  conic 
C3  16.129  VHL  4.016  OLA 


DISTANCE  534.545 

00  LOL  162.24  VL  26.216  GAL  3.28  A7L  89.63  HCA  267.83  SHA  120.30  ECC  .23856  INC  .3745  VI  30.043 

70.07  VP  36.861  GAP  12.46  ATP  90.01  TAL  169.41  TAP  77.24  RCA  91.66  APO  149.10  V2  35.1  38 

-14.54  7AL  74.56  7AP  164,46  ETS  294.63  7AE  131.45  ETE  192.96  7AC  170.51  ETC  104. -18  CLP-174.46 


25.87  RAL  87.44  RAO  6567.6  VEL  11.727  PTH  2.07  VHP  8.472  DPA  8.26  RAP  76.79  ECC  1.2654 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 12  40 

3146.69 

-26.75 

106.98 

313.98 

80.36 

3 5 7 

2546.7 

-27.81 

98.4  7 

90.00 

22  42  20 

3825.85 

-11.74 

150.80 

308.89 

64  .04 

23  46  6 

3225.9 

-15.13 

143.77 

100.00 

4 0 27 

2799.20 

-29.10 

81.81 

314.37 

82.86 

4 47  6 

2199.2 

-29.79 

73.07 

100.00 

23  37  14 

3648.58 

-9.62 

136.67 

307.79 

61 .56 

24  38  3 

3048.6 

-15.35 

129.86 

110.00 

5 56  22 

2436.51 

-34.15 

54.72 

314.83 

88.35 

6 36  59 

1836.5 

-34.00 

45.47 

110.00 

0 1 44 

3584.03 

-5.29 

129.15 

305.15 

56.18 

I 1 28 

2984.0 

-9.70 

122.83 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.2069 

TRA 

1 .6536 

TC3-5 .9999 

BAU 

1 .2945 

SOT 

5494.3  SGR 

501.7  SG3 

140.8 

ST 

853.4 

SR 

418.9 

SS 

283.6 

ROE 

.2896 

RRA 

.1439 

RC3  -.2116 

FAU 

.02357 

R RT 

.5589  RRF 

.5363  RTF 

.9177 

CRT 

.4972 

CRS  • 

-.0099 

CST 

-.8672 

FDE 

-.0419 

FRA 

.8023 

FC3-1 .2651 

BSP 

17688 

SOB 

55)7.1  R23 

.0247  R13 

.9178 

LSA 

913.7 

MSA 

385.5 

SSA 

2 7.6 

BOE 

.3571 

BRA 

1 .6599 

0C3  6.0036 

FSP 

-467 

SGI 

5501.4  SG2 

415.5  THA 

2.94 

ELI 

883.5 

EL2 

351  .1 

alf 

16.37 

LAUNCH 

DATE  MAR 

3 1969 

FLIGHT  TIME 

184.00 

ARRIVAL 

DATE 

SEP 

3 1969 

HELIOCENTRIC  CONIC 


DISTANCE  540.010 


RL  148.31 

LAL  .00 

UX  162.24 

VL  26.168 

GAL  3.92 

ATL  89.82 

HCA  271 .05 

SMA  120.11 

ECC  .24398 

INC  .1836 

Vl 

30  . 04  3 

RP  107.81 

LAP  -.18 

LOP  73.29 

VP  36.838 

GAP  12.86 

ATP  90.00 

TAL  167.66 

TAP  78.72 

RCA  90.80 

APO  149.41 

V2 

35.150 

RC  189.939  GL  1.15 

PLANETOCENTRIC  CONIC 

GP  -14.12 

7AL  70.98 

7AP  165.1 J 

ETS  292.38 

TAE  131.58 

ETE  192.63 

TAC  17?.89 

ETC  181 .76 

CLP 

-175.23 

C3  17.315 

VHL  4.161 

OLA  24.59 

RAL  91.39 

RAO  6567.7 

VEL  11.777 

PTH  2.08 

VHP  8.694 

DPA  9.03 

RAP  79.11 

ECC 

1 .2850 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 52  19 

3081 .28 

-27.41 

102.31 

318.97 

82.61 

3 43  40 

2481  .3 

-28.15 

93.72 

90.00 

22  34  14 

3923.82 

-8.76 

156.45 

312.93 

62.96 

23  39  38 

3323.8 

-12.31 

149.58 

100.00 

4 35  7 

2749.83 

-29.47 

78.18 

319.23 

84.74 

5 20  57 

2149.8 

-29.89 

69.40 

100.00 

23  34  7 

3730.51 

-6.93 

141.27 

311.94 

60.85 

24  36  17 

3130.5 

-10.77 

134.58 

110.00 

6 24  50 

2406.55 

-34,18 

52.38 

319.50 

89.73 

7 4 57 

1806.5 

-33.84 

43.15 

110.00 

0 4 49 

3646.56 

-2.91 

132.42 

309.46 

55.93 

1 5 35 

3046.6 

-7.37 

126.17 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

.0673 

TRA 

1.9436 

TC3-5 .61 1 3 

BAU 

1.2997 

SGT 

5520.7  SGR 

497.8  SG3 

137.1 

ST 

898.8 

SR 

409.9 

SS 

304.7 

ROE 

.2929 

RRA 

.1605 

RC3  -.1939 

FAU 

.02202 

RRT 

.5480  RRT 

.5240  RTF 

.9206 

CRT 

.2780 

CRS 

• J 1 49 

CST 

-.9184 

FOE 

-.0853 

FRA 

.8523  FC3-1 .1009 

BSP 

17810 

SOB 

5543.1  R23 

.0199  R13 

.9206 

LSA 

948.3 

MSA 

410.7 

SSA 

24.7 

BDE 

.3006 

BRA 

1.9502 

BC3  5.6147 

FSP 

-457 

SGI 

5527.4  SG2 

415.9  THA 

2.85 

ELI 

907.6 

El2 

389.9 

alf 

8.88 

LAUNCH 

Ul 

►- 

< 

o 

MAR 

3 1969 

FLIGHT  TIME 

186.00 

ARRIVAL 

OATE 

SEP 

5 1969 

heliocentric  CONIC 

RL  148.31  LAL  .00  LOL  162.24 

RP  107.78  LAP  .01  LOP 

RC  191.786  GL  -.04  GP  - 

PLANETOCENTRIC  CONIC 
C3  18.764  VHL  4.332  OLA 


76.52 

13.74 


VL  26.121 
VP  36.815 
7AL  67.52 


DISTANCE  545.428 

GAL  4.56  A7L  90.01  HCA  274.27  SHA  119.84  ECC 

GAP  13.29  A7P  90.00  TAL  165.94  TAP  80.21  RCA 


.24990  INC  .0000  Vl  30.043 
89.89  APO  149.79  V2  35.161 


7AP  165.70  ETS  289.89  7A£  131.71  ETE  192.33  7AC  175.24  ETC  177.03  ClP-176.00 


23.32  RAL  95.15  RAO  6567.8  VEL  11.838  PTH  2.10  VHP  8.934  OPA  9.72  RAP  83.45  ECC  1.3088 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 27  20 

3030.05 

-27.81 

98.61 

323.84 

84.43 

4 17  50 

2430.1 

-28.29 

89.98 

90.00 

22  29  10 

4012.57 

-5.98 

161 .49 

317.06 

62.27 

23  36  3 

3412.6 

-9.64 

154.73 

100.00 

5 6 49 

2709.26 

-29.68 

75.18 

324.01 

86.30 

5 51  58 

2109.3 

-29.88 

66.38 

100.00 

23  32  22 

3808.59 

-4.32 

145.59 

316.16 

60.39 

24  35  50 

3208.6 

-8.24 

1 38 . 99 

110.00 

6 51  41 

2381 .19 

-34.17 

50.40 

324.14 

90.91 

7 31  22 

1781  .2 

-33.67 

41.19 

110.00 

0 7 55 

3709.42 

-.51 

135.71 

313.78 

55.82 

J 9 45 

3109.4 

-4.99 

129.49 

DIFFERENTIAL  CORRECTIONS 


H ID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0807 

TRA 

2.2510 

TC3- 

-5.1850 

BAU 

1.3015 

SGT 

5540.9 

SGR 

493.0 

SG3 

133.6 

ST 

987.7 

SR 

400.7 

SS 

328.4 

ROE 

.2973 

RRA 

.1775 

RC3 

-.1751 

FAU 

.02046 

RRT 

.5376 

RRF 

.5130 

RTF 

.9234 

CRT 

.0840 

CRS 

.2095 

CST 

-.9540 

FOE 

-.1265 

FRA 

.9037 

FC3 

-.9440 

BSP 

17860 

SOB 

5562.8 

R23 

.0164 

R13 

.9235 

LSA 

1036.9 

MSA 

410.2 

SSA 

22.3 

BOE 

.3081 

BRA 

2.2580 

BC3 

5.1880 

FSP 

-445 

SGI 

5547.3 

SG2 

415.2 

THA 

2.75 

Eli 

988.4 

El2 

399.0 

ALF 

2.33 

LAUNCH 

DATE  MAR 

3 1969 

FLIGHT 

TIME 

188.00 

ARRIVAL 

OATE 

SEP 

7 1969 

RL  148.31 

LAL 

.00 

LOL  162-24 

VL 

26.074 

GAL  5.29 

ATL  90.20 

HCA  277.50 

SMA  119.58 

ECC  .25636 

INC 

.1998 

Vl 

30.043 

RP  107.75 

LAP 

.20 

LOP  79.74 

VP 

36.792 

GAP  13.75 

ATP  90.03 

TAL  164.22 

TAP  81 

.72 

RCA  88.92 

APO 

150.23 

V? 

35.17? 

RC  193.588 

GL 

-J.J5 

GP  -13.39 

7AL 

64.20 

TAP  166.23 

ETS  287.15 

TAE  131.82  ETE  192.05 

TAC  177.50 

ETC 

163.59 

CLP 

-176.77 

PLANETOCENTRIC  CONIC 

C3  20.514 

VHL 

4.529 

OLA  22.05 

RAL 

98.69 

RAO  6567.8 

VEL  11.912 

PTH  2.12 

VHP  9. 

193 

OPA  10.33 

RAP 

83.82 

ECC 

I .3376 

LNCH  ATM TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INj 

l 2 LAT 

INJ 

2 LONG 

90.00 

3 

58  53 

2989.17 

-28.04 

95.64 

328.61 

85.90 

4 48 

42 

2389.2 

- 

•20 . 32 

06.99 

90.00 

22  25  53 

4095.72 

-3.32 

166.16 

321 .26 

61.86 

23  34 

9 

3495.7 

-7.06 

159.47 

100.00 

5 

35  57 

2676.18 

-29.80 

72.73 

328.73 

87.59 

6 20 

34 

2076.2 

' 

29.02 

63.93 

100.00 

23 

31  30 

3883.96 

’1.78 

149.74 

320.40 

60.16 

24  36 

14 

3284  .0 

-5.74 

143.19 

110.00 

7 

16  52 

2360.46 

-34.14 

48.78 

328.75 

91.86 

7 56 

13 

1760.5 

' 

33.50 

39.59 

110.00 

0 

11  0 

3772.44 

1.90 

138.99 

318.11 

55.86 

1 13 

53 

3172.4 

-2.59 

132.79 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2414 

TRA 

2.5708 

TC3-4.7484 

BAU 

1.3030 

SGT  5559.4  SGR  486.6  SG3  130.2 

ST  1103.6 

SR 

390.6 

SS 

353.7 

ROE  .3023 

RRA 

.1944 

RC3  -.1566 

FAU 

.01901 

RRT 

.5267  RRF 

.5013  RTF 

.9267 

CRT  -.0752 

CRS 

.2877 

CST 

-.9747 

FOE  - . J679 

FRA 

.9541 

FC3  -.8024 

BSP 

17984 

SGB  5580.6  R23 

.0125  R13 

.9267 

LSA  1157.1 

MSA 

395.4 

SSA 

20.3 

BOE  . 3868 

BRA 

2.5781 

BC3  4.7510 

FSP 

-436 

SGI  5565. 3SG2  413.2  THA 

2.65 

ELI  1104.1 

El? 

389.4 

ALF 

178.26 

2049 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  DATE  HA R 3 1969 


plight  time  190.00 


ARRIVAL  cate  SEP  9 1969 


DISTANCE  556.063 

VL  26.026  G>L  6.03  ATL  90.40  HCA  260.73  SMA  119.32  ECC  .26341  INC  .3956  VI  30.043 

VP  36.769  GAP  14.24  ATP  90.07  TAL  162.53  TAP  63.26  RCA  67.69  APO  150.75  V2  35.162 

7AL  61.03  7AP  166. 7J  ETS  284.14  7AE  131.92  ETE  191.79  7AC  176.64  ETC  91.90  CiP-177.55 


heliocentric  CONIC 
RL  148.31  LAL  .00  LOL  162.24 

RP  107.71  LAP  ,39  LOP  62-97 

RC  195.366  GL  -2.16  GP  -13.07 

planctocentric  CONIC 
C 3 22.605  VHL  4.755  OLA  20.82  RAL  102.02  RAO  6567.9  VEL  11.999  PTH 


2.14  VHP  9.474  OPA  10.86  RAP  86.21  ECC  1 - 3720 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

: 

90.00 

4 27  35 

19 56.73 

-28.18 

93.28 

333.31 

87.07 

5 16  52 

2356.7 

-28.29 

84  .62 

f 

90.00 

22  23  45 

4174,98 

-.77 

170.59 

325.40 

61.69 

23  33  20 

3575.0 

-4.55 

163.94 

100.00 

6 2 47 

2649.76 

-29-86 

70.77 

333,38 

80.62 

6 46  57 

2049.8 

-29.74 

61  .97 

100.00 

23  31  14 

3957,19 

.70 

153.76 

324.66 

60.12 

24  37  11 

3357.2 

-3.20 

147.23 

110.00 

7 40  25 

2344.32 

-34.10 

47.52 

333.33 

92.61 

0 19  29 

1744.3 

-33.36 

38.35 

110.00 

0 14  2 

3835.40 

4.30 

142.29 

322.42 

56.06 

1 17  57 

3235.4 

-.19 

136.07 

5 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


TOE 

-.4096 

TRA 

2.9077 

TC3-4.3049 

BAU 

1.5017 

SGT 

5572.7  SGR 

479.1  SG3 

126.0 

ST 

1234.3  SR 

380.4 

RDE 

.3083 

RRA 

.2114 

RC3  -.1382 

FAU 

.01759 

RRT 

.5154  RRF 

.4901  RTF 

.9300 

CRT 

-.1937  CRS 

.3466 

FOE 

-.2075 

FRA 

1 .0057 

FC3  -.6736 

BSP 

18081 

SOB 

5593.2  R23 

.0095  R13 

.9300 

LSA 

1292.4  MSA 

375  .9 

BOE 

.5127 

BRA 

2.9154 

BC3  4.3071 

FSP 

-426 

SGI 

5578.2  SG2 

410.2  THA 

2.55 

ELI 

1236.7  EL2 

372.5 

ORBIT  DETERMINATION  ACCURACY 

376.9 
-.9660 
16.7 


LAUNCH  DATE  MAR  3 1969 


PLIGHT  TIME  192.00 


ARRIVAL  DATE  SEP  II  1969 


HELIOCENTRIC  CONIC 

RL  148.31  LAL  .00  LOL  162*24  VL  25.963 

RP  107.68  LAP  .58  LOP  86.20  VP  36.747 

RC  197.J18  GL  -3.07  GP  -12.77  7AL  58.04 

planetocentRic  CONIC 


OISTANCE  561.302 

GAL  6.61  A7L  90.60  HCA  283.96  SMA  119.07  ECC  .27113  INC  .5959  Vl 

GAP  14.77  ATP  90.14  TAL  160.87  TAP  84.82  RCA  86.79  APO  151.36  V2 


TAP  1 67.12  ETS  280.87  TAE  132.00  ETE  191.55  TAC  177.19  ETC 


30.043 
35.192 
34.73  ClP-178.34 


C3  25.092 

VHL  5.009 

OLA  19.63 

RAL  105.13 

RAO  6568.0 

VEL  12.102 

PTH  2.17 

VHP  9.700 

OPA  11.36 

RAP  88.61 

ECC  1 .4 129 

= 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 53  47 

2931.56 

-28.25 

91.44 

337.93 

87.99 

5 38 

2331  .6 

-28.23 

82.78 

90.00 

22  22  24 

4251 .22 

1 .69 

174.84 

329.71 

61.73 

23  33  16 

3651  .2 

-2.10 

168.21 

= 

100.00 

6 27  28 

2629.42 

-29.89 

69.26 

337.97 

89.41 

7 11  18 

2029.4 

-29.65 

60.46 

100.00 

23  31  24 

4028.61 

3.12 

157.68 

320.92 

60.26 

24  38  32 

3428.6 

-.86 

151  .16 

110.00 

8 2 19 

2332.68 

-34.06 

46.61 

337.86 

93.14 

8 41  12 

1732.7 

-33.25 

37.46 

- 

110.00 

0 16  58 

3898. J1 

6.67 

145.59 

326.72 

56.40 

1 21  56 

3298.1 

2.21 

139.35 

- 

differential  corrections 


HIP-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.5859  TRA 

3.2632 

TC3-3.8659  BAU 

1.2975 

SGT 

5581.4  SGR 

470.3  SG3 

123.6 

ST 

1369.6  SR 

370.0 

SS 

403.6 

ROE 

.3152  RRA 

.2281 

RC3  -.1202  FAU 

.01620 

RRT 

.5038  RRF 

.4787  RTF 

.9335 

CRT 

-.2810  CRS 

.3924 

CST 

-.9919 

FOE 

-.2461  FRA 

1.0585 

FC3  -.5590  BSP 

18163 

SGB 

5601 .2  R23 

.0069  R13 

.9336 

LSA 

1431 .3  MSA 

356.0 

SSA 

17.3 

BOE 

.6653  BRA 

3.2712 

BC3  3.8678  FSP 

-417 

SGI 

5586.5  SG2 

405.9  THA 

2.44 

Eli 

1373.8  El2 

354  .0 

AlF 

175.35 

LAUNCH 

DATE  MAR 

3 1969 

flight  time 

194.00 

ARRIVAL 

DATE 

SEP 

13  1969 

HELIOCENTRIC  CONIC 


OISTANCE  566.432 


RL  148.31 

LAL 

.00 

LOL  162.24 

VL  25.939 

CAL  7.65 

A7L  90,80 

HCA  287.19 

SMA  110 

i .03 

ECC  .27959 

INC 

.8020 

Vl 

30.043 

RP  107.66 

LAP 

.77 

LOP  89.43 

VP  36 . 724 

CAP  15.34 

ATP  90.24 

TAL  159.23 

TAP  86 

.41 

RCA  85.60 

APO 

152,05 

V2 

35.201 

RC  190.846 

GL 

-3.90 

GP  -12.50 

TAL  55.22 

TAP  167,47 

ETS  277,34 

TAE  132.06 

ETE  191 

.32 

TAC  174.92 

ETC 

23.70 

CLP 

-179.14 

PLANETOCENTRIC  CCNIC 

C3  28.036 

VHL 

5.295 

OLA  18.48 

RAL  108.04 

RAO  6568.1 

VEL  12.223 

PTH  2.20 

VHP  10. 

112 

OPA  11.77 

RAP 

91  .02 

ECC 

1 .4614 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

17  44 

2912.83 

-28.29 

90.07 

342.49 

80.68 

6 6 

17 

2312,8 

- 

20.17 

81  .41 

90.00 

22 

21  37 

4324.98 

4.06 

178.96 

333.95 

61.95 

23  33 

42 

3725.0 

.28 

1 72 . 32 

100.00 

6 

50  12 

2614.68 

-29.89 

68.16 

342.51 

09.99 

7 33 

46 

2014.7 

- 

29.57 

59.37 

100.00 

23 

31  51 

4098.37 

5.47 

161 .53 

333.17 

60.57 

24  40 

9 

3498.4 

1 .51 

154 .96 

110.00 

8 

22  39 

2325.40 

-34.03 

46.05 

342.36 

93.40 

9 1 

25 

1725.4 

- 

■33.17 

36.91 

110.00 

0 

19  48 

3960.41 

9.01 

140.90 

331 .01 

56.88 

1 25 

49 

3360.4 

4.58 

142. 61 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7671 

TRA 

3.6415 

TC3-3.4357 

BAU  1.2884 

SGT  5504.7  SGR  460.5  SG3  : 

120.4 

ST  1501.5 

SR 

359.8 

SS 

427.1 

ROE  .3233 

RRA 

.2445 

RC3  -.1028 

FAU  .01480 

RRT 

.4917  RRF 

.4678  RTF 

.9371 

CRT  -.3439 

CRS 

.4263 

CST 

-.9952 

FOE  -.2824 

FRA 

1.1141 

FC3  -.4570 

BSP  18159 

SGB  5603.6  R23 

.0053  *13 

.9371 

LSA  1565.9 

MSA 

337.9 

SSA 

16.2 

BOE  .8324 

BRA 

3,6497 

8C3  3.4373 

FSP  -405 

SGI  5589.3  SG2  - 

400.7  THA 

2.33 

ELI  1506.8 

El2 

336.6 

ALF 

175.04 

LAUNCH  OATE  MAR  3 1969 


flight  time  196.00 


ARRIVAL  DATE  SEP  15  1969 


GAL 

GAP 


DISTANCE  571.457 

8.53  ATU  91.02  HCA  290.42  SMA  118.59 
15.95  ATP  90.35  TAL  157.62  TAP  88.04 


HELIOCENTRIC  CCNJC 

RL  148.31  LAL  .00  LOL  162.24  VL  25.896 

RP  107.63  LAP  .95  LOP  92.66  VP  36.702 

RC  200.549  GL  -4,64  GP  -12.26  TAL  52.57 

PLANETOCENTRIC  CONIC 

C3  31.516  VHL  5.614  OLA  17.39  RAL  110.74  RAO  6568.3  VEL  12.365  PTH 


TAP  167.74  ETS  273.56  TAE  132.10  ETE  191.10 


ECC  .28888  INC  1.0154  Vl  30.043 
RCA  04.33  APO  152.84  V2  35.209 
TAC  172.59  ETC  19.53  ClP-179.95 


2.23  VHP  10.475  OPA  12.12  RAP  93.43  ECC  1.5187 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 39  39 

2899.92 

-28.31 

89.13 

346.99 

89.15 

6 27  59 

2299.9 

-28.12 

80.47 

90.00 

22  21  14 

4336.51 

6.34 

182.99 

338.17 

62.34 

23  34  30 

3796.5 

2.59 

1 76 . 32 

100.00 

7 11  4 

2605.11 

-29.89 

67.45 

346.99 

90.36 

7 54  29 

2005.1 

-29.52 

58.67 

100.00 

23  32  30 

4166.55 

7.73 

165.32 

337.42 

61  .04 

24  41  56 

3566.5 

3.81 

158.73 

110.00 

8 41  28 

2322.30 

-34.01 

45.80 

346.82 

93.62 

9 20  10 

1722.3 

-33.14 

36.67 

110.00 

0 22  31 

4022.13 

11.28 

152.23 

335.20 

57.52 

1 29  34 

3422.1 

6.92 

145  .06 

differential  CORRECTIONS 
TOE  -.9602  TRA  4.0382  TC3-3.0302  BAU  1.2773 

ROE  .3323  RRA  .2599  RC3  -.0868  FAU  .01348 

FOE  -.3191  FRA  1.1706  FC3  -.3704  BSP  18229 

BOE  1.0160  BRA  4.0465  BC3  3.0315  F$P  -396 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5584.6  SGR 
RRT  .4703  RRF 
SGB  5602.6  R23 
SGI  5588.7  SG2 


ORBIT  DETERMINATION  ACCURACY 


449.2 

SG3 

117.4 

ST 

1627.7 

SR 

349.3 

SS 

450.1 

.4556 

RTF 

.9410 

CRT 

-.3940 

CRS 

.4555 

CST 

-.997] 

.0037 

R13 

.9410 

LSA 

1694.4 

MSA 

320,6 

SSA 

15.2 

394.2 

THA 

2.21 

ELI 

1633.7 

El2 

319.8 

ALF 

174 .97 

2050 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  MAR  3 1969  FLIGHT  TIME  199.00  ARRIVAL  DATE  SEP  17  1969 

HELIOCENTRIC  CONIC  (DISTANCE  576.357 

RL  149.31  LAL  .00  LOL  162.24  VL  25.953  GAL  9.49  AZL  91.24  HCA  293.65  SMA  119.35  ECC  .29909  INC  1 .2391  VI  30.043 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.690  GAP  16.63  AZP  90.50  TAL  156.06  TAP  89.71  RCA  82.96  APO  153.75  V2  35.217 

RC  202.227  GL  -5.30  GP  -12.03  ZAL  50.10  ZAP  167.95  ETS  269.55  ZAE  132.12  ETE  190.89  ZAC  170.25  ETC  17.36  CLP  179.22 

PLANCTOCENTRIC  CONIC 


C3  35.626 

VHL 

5.969 

OLA  16.36 

RAL  113.24 

RAD  6568. 

4 VEL  12.530 

PTH  2.27 

VHP  10.873 

OPA 

12.41 

RAP 

95.83 

ECC 

1 .5663 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

59  42 

2692.25 

-28.31 

88.57 

351.42 

69.43 

6 47 

54 

2292 . 3 

- 

28.09 

79.91 

90.00 

22 

21  8 

4465.98 

8.52 

186.93 

342.36 

62,89 

23  35 

34 

3866.0 

4.81 

180.21 

100.00 

7 

30  14 

2600.30 

-29.89 

67.09 

351.42 

90.55 

8 13 

34 

2000.3 

- 

29.49 

58.31 

100.00 

23 

33  17 

4233.17 

9.91 

169.07 

341 .64 

61 .65 

24  43 

50 

3633.2 

6.05 

162.42 

110.00 

8 

58  49 

2323.12 

-34.02 

45.87 

351.24 

93.58 

9 37 

32 

1723.1 

- 

33.15 

36.74 

110.00 

0 

25  7 

4083.11 

13.49 

155.58 

339.53 

58.29 

1 33 

10 

3483.1 

9.20 

149.11 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- I .1609 

TRA 

4.4594 

TC3-2.6489 

BAU  1.2621 

SGT 

5580.7  SGR 

436.7  SG3 

114.5 

ST 

1744.2 

SR 

338.8 

SS 

472. 1 

ROE  .3423 

RRA 

.2743 

RC3  -.0720 

FAU  .Oi21B 

RRT 

.4636  RRF 

.4426  RTF 

.9450 

CRT 

’ -.4328 

CRS 

.4792 

CST 

-.9981 

FOE  -.3551 

FRA 

1.2300 

FC3  -.2961 

BSP  18300 

SG0 

5597.8  R23 

.0027  R13 

.9450 

LSA 

1812.9 

MSA 

304.8 

SSA 

14.3 

BOE  1 .2103 

BRA 

4.4678 

BC3  2.6498 

FSP  -387 

SGI 

5584.4  SG2 

386.7  THA 

2.09 

ELI 

1750.5 

El2 

304.3 

ALF 

175.04 

LAUNCH  OATE  MAR  3 1969  FLIGHT  TIME  200.00  ARRIVAL  DATE  SEP  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  5 81.110 


RL  148.31 

LAL 

.00 

LOL  162.24 

VL  25.811 

GAL  10.50 

AZL  91.47 

HCA 

296.66 

SMA 

116.13 

ECC 

.31035 

INC 

1 .4723 

VI 

30.043 

RP  107.58 

LAP 

1.31 

LOP  99.14 

VP  36.657 

GAP  IT.  36 

ATP  90.67 

TAL 

154.54 

TAP 

91.43 

RCA 

81  .47 

APO 

154.79 

V2 

35.225 

RC  203.880 

GL 

-5.88 

GP  -11.82 

ZAL  47.81 

ZAP  166.07 

ETS  265.32 

ZAE 

132.11 

ETE 

190.68 

7AC 

167.93 

ETC 

16.04 

CLP 

176.37 

PLANE TOCENTRIC  CONIC 

C3  40.482 

VHL 

6.363 

OLA  15.40 

RAL  115.55 

RAD  6568.6 

VEL  12.722 

PTH 

2.31 

VHP 

11.310 

OPA 

12.63 

RAP 

98.23 

ECC 

1 .6662 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

16  0 

2889.34 

-28.31 

88.36 

355.78 

69.54 

7 

6 9 

2289.3 

- 

28.08 

79.70 

90.00 

22 

21  15 

4533.46 

10.59 

190.61 

346.57 

63.58 

23 

36  46 

3933 . 5 

6.95 

184.01 

100.00 

7 

47  46 

2599.65 

-29.89 

67.06 

355.76 

90.57 

8 

31  6 

1999.6 

- 

29.49 

58.26 

100.00 

23 

34  10 

4298.21 

11  .99 

172.78 

345.84 

62.41 

24 

45  46 

3698.2 

6.20 

166.04 

1J 0.00 

9 

14  46 

2327.62 

-34 .04 

46.22 

355.61 

93.38 

9 

53  34 

1727.6 

- 

33.19 

37.08 

110.00 

0 

27  35 

4143.20 

15.61 

158.94 

343.76 

59.20 

1 

36  38 

3543.2 

11.41 

152.35 

differential  corrections  mio-course  execution  accuracy  orbit  DETERMINATION  accuracy 


Toe- 

1.3722 

TRA 

4.9067 

TC3-2.2919  BAU 

1.2408 

SGT 

5571.1 

SGR 

423.0 

SG3 

111.6 

ST 

1650.6 

SR 

326.4 

SS 

493.5 

RDE 

.3335 

RRA 

.2873 

RC3  -.0585 

FAU 

.01091 

RRT 

.4472 

RRF 

.4283 

RTF 

.9494 

CRT 

-.4648 

CRS 

.4995 

CST 

-.9988 

FOE 

-.3907 

FRA 

1.2925 

FC3  -.2333 

BSP 

18324 

SGB 

5587.1 

R23 

.0020 

R13 

.9494 

LSA 

1921 .4 

MSA 

290.0 

SSA 

13.5 

BOE 

1 .4170 

BRA 

4.9152 

0C3  2.2927 

FSP 

-378 

SGI 

5574.3 

SG2 

376.1 

THA 

1.95 

ELI 

1657.1 

El2 

289,7 

ALF 

175.17 

LAUNCH 

DATE 

MAR 

■3  1969 

FLIGHT 

TIME 

202.00 

ARRIVAL 

DATE 

SEP 

21  1969 

heliocentric  CONIC  DISTANCE  585.686 


RL  148.31 

LAL 

.00 

LOL  162.24 

VL  25.770 

GAL  11.60 

AZL  91.72 

MCA 

300.12 

SMA 

117.91 

ECC  .32260 

INC 

1 .7003 

VI 

30.043 

RP  107.56 

LAP 

1 .49 

LOP  102.37 

VP  36,635 

GAP  18.17 

AZP  90.86 

TAL 

153.08 

TAP 

93.20 

RCA  79.85 

APO 

155.97 

V2 

35 .232 

RC  205.508 

GL 

-6.40 

GP  -11,63 

ZAL  45.70 

ZAP  168.11 

ETS  260.92 

ZAE 

132.07 

ETE 

190.48 

ZAC  165.62 

ETC 

15. 14 

CLP 

177.50 

PLANE TOCENTRIC  CONIC 

C3  46.232 

VHL 

6.799 

OLA  14.50 

RAL  117.67 

RAO  6568.7 

VEL  12.946 

PTH 

2.36 

VHP 

11.792 

OPA  12.80 

RAP 

100.61 

ECC 

1 .7609 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

6 

34  41 

2890.72 

-26.31 

66.46 

.07 

69.49 

7 22  52 

2290.7 

- 

■28.06 

79.80 

90.00 

22 

21  30 

4598.99 

12.54 

194.63 

350.73 

64.40 

23 

36  9 

3999.0 

8.99 

187.74 

100.00 

6 

3 48 

2603.36 

-29.89 

67.32 

.07 

90.43 

6 

47  11 

2003.4 

■29.51 

58.54 

100.00 

23 

35  5 

4361.59 

13.96 

176.46 

350.02 

63.30 

24 

47  47 

3761  .6 

10.26 

169.62 

110.00 

9 

29  24 

2335.49 

-34.07 

46.83 

359.92 

93.01 

10 

8 20 

1735.5 

•33.27 

37,68 

110.00 

0 

29  54 

4202.22 

17.64 

162.32 

347.96 

60.23 

1 

39  56 

3602.2 

13.55 

155.60 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.5669  TRA 

5.3878 

TC3-1 .9596 

BAU  1.2115 

SGT  5557.4 

SGR 

408.3  SG3 

108.9 

ST 

1943.7  SR 

318.2 

SS 

514.1 

ROE  .3661  RRA 

.2966 

RC3  -.0463 

FAU  .00959 

RRT  .4291 

RRF 

.4129  RTF 

.9537 

CRT 

-.4902  CRS 

.5160 

CST 

-.9992 

FOE  -.4253  FRA 

1 .3600 

FC3  -.1796 

BSP  18255 

SGB  5572.3 

R23 

.0020  R13 

.9537 

LSA 

2016.7  MSA 

276.6 

SSA 

12.6 

BOE  1.6305  BRA 

5.3961 

0C3  1.9601 

FSP  -367 

SGI  5560.1 

902 

368.6  THA 

1.61 

ELI 

1950.1  EL2 

276.4 

ALF 

175.32 

LAUNCH  OATE  MAR 

3 1969 

FLIGHT 

TIME 

204.00 

ARRIVAL 

OATE 

SEP 

23  1969 

HELIOCENTRIC  CONIC  OISTANCE  590.047 

RL  148.31  LAL  .00  LOL  162.24  VL  25.731  GAL  12.78  A7L  91.99  HCA  303.35  SMA  117.69  ECC  .33660  INC  1 .9853  VI  30.043 

RP  107.54  LAP  1.66  LOP  105. 61  VP  36.613  GAP  19.06  A7P  91.09  TAL  151.69  TAP  95.05  RCA  78.08  APO  157.31  V2  35.236 

RC  207.111  GL  -6.85  GP  -11.45  ZAL  43.75  ZAP  168.06  ETS  256.39  ZAE  131.99  ETE  190.28  ZAC  163.34  ETC  14.50  ClP  176.59 

PLANE TOCENTRIC  CONIC 

C3  53.059  VHL  7.284  OLA  13.66  RAL  119.62  RAD  6568.9  VEL  13.207  PTH  2.41  VHP  12.326  DPA  12.91  RAP  102.96  ECC  1.8732 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 49  51  2895.95  -28.31  88.84  4.28  89.30  7 38  7 2295.9  -28.11  80.18 

90.00  2221  52  4662.47  14.38  198.38  354.84  65.34  233934  4062.5  10.93  191.40 

100.00  8 18  23  2610.44  -29.89  67.85  4.26  90.16  9 1 53  2010.4  -29.55  59.06 

100.00  23  36  1 4423.21  15.81  180.10  354.15  64.30  24  49  44  3823.2  12.22  173.14 

110.00  9 42  45  2346.43  -34.10  47.68  4.17  92.51  10  21  52  1746.4  -33.38  38.52 

110.00  0 32  4 4259.99  19.56  165.70  352.13  6j .39  1 43  4 3660.0  15.59  158.83 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.8218  TRA  5.6980  TC3-1.6592  BAU  1.1772  SGT  5539.9  SCR  392.2  SG3  106.3  ST  2027.4  SR  307.9  SS  535.2 

ROE  .3797  RRA  .3074  RC3  - .0358  FAU  .00832  RRT  .4077  RRF  .3942  RTF  .9582  CRT  -.5142  CRS  .5329  CST  -.9995 

FOE  -.4614  FRA  1.4311  FC3  -.1357  BSP  18277  SG6  5553.8  R23  .0021  R13  .9582  LSA  2102.8  MSA  263.3  SSA  12.1 

BOE  1.6609  BRA  5.9060  0C3  1.6596  FSP  -359  SGI  5542.2  SG2  358.0  THA  1.66  ELI  2033.6  EL2  263.2  ALF  175.46 


2051 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  OATE  MAR  3 1969  FLIGHT  TIME  206.00  ARRIVAL  CATE  SEP  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  594.147 

RL  140.31  LAL  .00  LOL  162.24  VL  25.692  CAL  14.07  AZL  92.27  MCA  306.59  SMA  117.49  ECC  .35195  INC  2.2706  VI  30.043 

RP  107.53  LAP  1.62  LOP  106.66  VP  36.591  CAP  20.05  AZP  91.35  TAL  150.36  TAP  96.97  RCA  76.14  APO  156.63  V2  35.243 

RC  206.690  CL  '7.25  OP  -11.26  ZAL  41  .96  ZAP  167.91  ETS  251.77  7AE  131.67  ETE  190-06  ZAC  161.10  ETC  14.03  CLP  175.64 

planetocentric  CONIC 


C3  61.196 

VHL 

7.823 

OLA  12.90  RAL  121,39 

RAO  6569- 

,1  VEL  13.511 

PTH  2.47  VHP  12.921 

DPA  12.98 

RAP 

105.28 

ECC 

2.0071 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  A$C 

INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 

3 34 

2904.60 

-28.30 

69.47 

8.38 

88.98  7 51 

59 

2304.6 

- 

28.14 

80.81 

90.00 

22 

22  17 

4723 ,81 

16.09 

202.08 

358.90 

66.36  23  41 

1 

4123.8 

12.76 

194.98 

_ 

100.00 

8 

31  36 

2620.72 

-29.89 

66.61 

8.40 

89.75  9 15 

16 

2020.7 

- 

29.61 

59.82 

100.00 

23 

36  57 

4482.93 

17.54 

183.69 

358.22 

65-40  24  51 

40 

3682-9 

14.07 

176.61 

110.00 

9 

54  53 

2360.11 

-34.14 

48.75 

6.33 

91-68  W 34 

13 

1760-1 

•33.50 

39.57 

110.00 

0 

34  5 

4316.31 

21.36 

16 9.06 

356.25 

62.65  1 46 

1 

3716.3 

17.52 

162.04 

i 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TOE-2.0670 

TRA 

6.4455 

TC3-1 .3655 

BAU  1.1337 

SCT 

5517. 0 sea 

375.2  SC3  103.7 

ST  2099.3 

SR 

297.7 

SS 

556.7 

i 

ROE  .3949 

RRA 

.3133 

RC3  -.0266 

FAU  .00701 

RRT 

.3027  » JF 

.3722  STF  .9626 

CRT  -.5363 

CRS 

.5491 

CST 

-.9997 

I 

FOE  -.4982 

FRA 

1.5079 

FC3  -.0992 

BSP  18284 

see 

5530.5  «23 

.0024  R15  .9626 

LSA  2177.8 

MSA 

250.6 

SSA 

11  .4 

' 

BOE  2.1043 

BRA 

6.4531 

BC3  1.3658 

FSP  -351 

SCI 

5519.6  SC2 

346.5  THA  1.50 

ELI  2105.4 

El2 

250.5 

ALF 

175.59 

LAUNCH  OATE  MAR  3 1 969  FLIGHT  TIME  206.00  ARRIVAL  OATE  SEP  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  597.927 


RL  148.31 

LAL  .00 

La  162.24 

VL  25.655 

CAL  15.48 

AZL  92.58  HCA  309.83 

SMA 

117,29 

ECC 

.36907 

INC 

2.5815 

V] 

30.043 

_ 

RP  107.51 

LAP  1 .96 

LOP  112.10 

VP  36.569 

CAP  21.15 

AZP  91.65 

TAL  149.16 

TAP 

98.99 

RCA 

74.00 

APO 

160.57 

V2 

35.248 

RC  210-244 

CL  -7.6 0 

CP  -11.13 

ZAL  40.37 

ZAP  167.66 

ETS  247.10 

ZAE  J31.70 

ETE 

189.86 

ZAC 

158.90 

ETC 

13.67 

CLP 

174.65 

planetocentric  conic 

J 

C3  70.939 

VHL  8.423 

ola  12.20 

RAL  122.99 

RAO  6569.4 

VEL  13.867 

PTH  2.53 

VHP 

13.585 

OPA 

12.99 

RAP 

107.55 

ECC 

2.1675 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

- 

90.00 

7 15  54 

2916.30 

-28.28 

90.33 

12.38 

86.55 

6 

4 30 

2316.3 

- 

28.18 

81  .66 

90.00 

22  22  44 

4782.84 

17.66 

205.69 

2,87 

67.50 

23 

42  27 

4182.8 

14.46 

198.48 

! 

100.00 

8 43  29 

2633.63 

-29.88 

69.59 

12.41 

89.24 

9 27  23 

2033.8 

- 

29.67 

60.79 

100.00 

23  37  50 

4540.54 

19.14 

167.22 

2.22 

66.59 

24 

53  31 

3940.5 

15.80 

180.01 

| 

110.00 

10  5 49 

2376.21 

-34,17 

50.01 

12.40 

91.14 

10 

45  25 

1776.2 

- 

■33.63 

40.80 

110-00 

0 35  55 

4370.93 

23.03 

172.44 

.30 

64.01 

1 

46  46 

3770.9 

19.34 

165.24 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE -2. 3262 

TRA  7,0360 

TC3-1.1377 

BAU  1.0791 

SCT  5491.6  SCR  : 

357.3  SG3  1 

101.3 

ST 

2160.0 

SR 

287.7 

SS 

579.1 

£ 

ROE  -4116 

RRA  .3155 

BCJ  -.OJ09  FAU  .00565 

RRT  , 

.3533  SSF 

.3456  RTF 

.9671 

CRT 

-.5573 

CRS 

.5653 

CST 

-.9998 

FOE  -.5361 

FRA  1.5915 

FC3  -.0609  BSP  10270 

see  5503.2  R23 

.0031  R13 

.9671 

LSA 

2242.1 

MSA 

238.2 

SSA 

10.8 

BOE  2-3624 

BRA  7.0431 

6C3  1.1378 

FSP  -342 

SGJ  5493.1  SG2 

334.2  THA 

1.32 

ELI 

2166.1 

EL2 

238.2 

ALF 

175.70 

- 

LAUNCH  OATE  1 

MAR  3 1969 

flight  time  210.00 

ARRIVAL 

. DATE 

SEP 

29  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  601. 

312 

RL  148.31 

LAL  .00 

La  162-24 

VL  25.619 

CAL  17.03 

AZL  92.92 

HCA  313.06 

SMA 

117.10 

ECC 

.38824 

INC 

2.923 0 

VI 

30.043 

■ 

RP  107.50 

LAP  2.14 

LOP  115.34 

VP  36.548 

CAP  22.38 

AZP  92.00 

TAL  148.06 

TAP 

101 .12 

RCA 

71  .63 

APO 

162.56 

V2 

35.252 

£ 

RC  211.773 

CL  -7.90 

OP  -10,99 

ZAL  38.94 

ZAP  167.30 

ETS  242.44 

ZAE  131.47 

ETE 

189.67 

ZAC 

156.75 

ETC 

13.39 

CLP 

173.60 

= 

Planetocentric  conic 

_ 

C3  82.673 

VHL  9.092 

OLA  11.58 

RAL  124,42 

RAO  6569.6 

VEL  14.284 

PTH  2,60 

VHP 

14.331 

OPA 

12.97 

RAP 

109.77 

ECC 

2.3606 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 26  52 

2930.65 

-28.25 

91.38 

16.24 

08.03 

8 

15  43 

2330.7 

- 

28.23 

82.7J 

90.00 

22  23  J1 

4839.34 

19.10 

209.22 

6.75 

68.69 

23 

43  50 

4239.3 

16.03 

201  .00 

100.00 

8 54  4 

2649.42 

-29.86 

70.74 

16.29 

88.63 

9 

38  13 

2049.4 

- 

•29.73 

6J  .94 

100.00 

23  38  40 

4595.80 

20.59 

190.68 

6.11 

67.84 

24 

55  16 

3995.8 

17.4 1 

183.33 

110.00  10  15  34  2394.41  -34.16  51.43  16.34  90.30  10  55  26  1794.4  -33.76  *2 .2\ 

110.00  03735  4423.56  24.56  175.76  4.26  65.44  15119  3623.6  21.04  166.38 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 

TOE-2.5964  TRA  7.6779  TC3  -.9131  BAU  1 .0093  $CT  5461.6  SCR  336.7  SG3  98.9  ST  2206.6  SR  277.9  SS  602.6 

ROE  .4305  RRA  .3134  RC3  -.0124  FAU  .00415  RRT  .3183  RRF  .3142  RTF  .9714  CRT  -.5775  CRS  .5813  CST  -.9998 

FOE  -.5750  FRA  J .6639  FC3  -.0435  B$P  16161  SC6  5472.1  R23  .0041  R13  .9714  LSA  2295.2  HSA  226.3  SSA  10.2 

BOC  2.6336  BRA  7.6643  BC3  .9132  F$P  -333  SCI  5462.6  SC2  321.0  THA  I.J3  ELI  2214.7  El2  226.3  AlF  175.60 

LAUNCH  DATE  MAR  3 1969  FLIGHT  TIME  212-00  ARRIVAL  OATE  OCT  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  604,200 

RL  148.31  LAL  .00  LOL  162.24  VL  25.585  OAL  16-74  AZL  93.30  MCA  316-30  SMA  116.92  ECC  .40970  INC  3.3026  VJ  30.04  3 

RP  107.49  LAP  2-28  LOP  116.59  VP  36.527  CAP  23-77  AZP  92.39  TAt  147.10  TAP  103.40  RCA  69.01  APO  164.83  V2  35.255 

RC  213.276  CL  -6.15  CP  -10.85  ZAL  37.66  ZAP  166.62  ETS  237.82  ZAE  131.17  ETE  169.44  ZAC  154.67  ETC  13.18  CLP  172.49 

PLANE TOCENTRIC  CONIC 

C3  96.899  VHL  9.644  DLA  11.02  RAL  125.66  RAO  6569.9  VEL  14.773  PTH  2.67  VHP  15.174  OPA  12.90  RAP  111.92  ECC  2.5947 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

36  29 

2947.33 

-20.21 

92.59 

19.94 

87.42 

8 25 

36 

234773 

-28.27 

83.93 

90.00 

22 

23  36 

4893.02 

20.39 

212.63 

10.40 

69.91 

23  45 

9 

4293 ,0 

17.47 

205 . 1 7 

100.00 

9 

3 21 

2667,16 

-29.83 

72.06 

20.01 

87.94 

9 47 

40 

2067.2 

-29.00 

63.26 

100.00 

23 

39  25 

4640.42 

21.91 

194.03 

9.87 

69.14 

24  56 

53 

4048.4 

10.07 

186.55 

110.00 

10 

24  7 

2414.41 

-34,18 

52.99 

20.13 

89.37 

11  4 

22 

1814,4 

-33.89 

43.76 

110.00 

0 

39  4 

4473.93 

25.94 

179,02 

8.09 

66.92 

1 53 

37 

3873.9 

22.59 

171  .46 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

OR0IT  DETERMINATION  ACCURACY 

TOE-2 .0932 

TRA 

8.3706 

TC3  -.7139  BAU  .9249 

SGT 

5426.0  SCR 

319.5  SC3 

96.6 

ST  2248.3 

SR  268,3 

SS 

628.6 

ROE  .4514 

RRA 

.3055 

RC3  -.0074 

FAU  .00257 

RRT 

,2752  RRF 

.2742  RTF 

.9756 

CRT  -.5993 

CRS  .5996 

CST 

-.9999 

FOE  -.6172 

FRA 

1.7040 

FC3  -.0230 

BSP  10138 

see 

5436.2  R23 

.0051  R13 

.9756 

LSA  2340.1 

MSA  214.3 

SSA 

9.6 

BOE  2.9282 

BRA 

8.3761 

0C3  .7140 

FSP  -326 

SCI 

5427.5  SC2 

307.1  THA 

.93 

ELI  2254.1 

EL2  214.2 

ALF 

175.87 

2052 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  iVOL.4,  1968-69  > 


LAUNCH  DATE  MAR  3 1969  FLIGHT  TIME  214.00  ARRIVAL  DATE  OCT  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  606.464 

RL  145.31  LAl  .00  LOL  162.24  VL  25.552  GAL  20.65  A2L  93.73  HC A 319.53  SMA  116.75  ECC  .43407  INC  3.7301,  vj  30.043 

RP  107.48  LAP  2.42  LOP  121 .84  VP  36.507  GAP  25.35  A7P  92.64  TAL  146.30  TAP  105.64  RCA  66.07  APO  167.42  V2  35.258 

RC  214.754  GL  -8.37  GP  -10.73  7AL  36.60  7AP  166.21  ET5  233.27  7AE  130.78  ETE  189.20  7AC  152.67  ETC  13.01  ClP  171.28 

PLANETOCENTRIC  CONIC 

C3  114.277  VHL  10.690  DLA  10.54  RAL  126.75  RAD  6570.2  VEL  15.350  PTH  2.75  VHP  16.132  OPA  12.81  RAP  113.98  ECC  2.8807 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 44  43 

2966.04 

-28.14 

93.96 

23.44 

86.74 

8 34  9 

2366.0 

-26 . 30 

85.30 

90.00 

22  23  57 

4943.53 

21.53 

215.89 

14.04 

71.16 

23  46  21 

4343.5 

10.76 

208.31 

100.00 

9 11  19 

2686.77 

-29.77 

73.52 

23.54 

87.J7 

9 56  5 

2086.8 

-29.85 

64.71 

100.00 

23  40  3 

4698.04 

23.07 

197.26 

13.47 

70.45 

24  58  21 

4096  .0 

20.20 

189.64 

110.00 

10  31  28 

2435.94 

-34.15 

54.67 

23.74 

88.36 

11  12  4 

1835.9 

-34.00 

45.43 

110.00 

0 40  19 

4521 .63 

27.18 

182.17 

11.77 

66.42 

1 55  40 

3921.6 

24.00 

174.45 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE- 

■3.2082 

TRA 

9.1260 

TC3 

-.5364 

BAU 

.8195 

SGT 

5387.5 

SGR 

300.1 

5G3 

94.5 

ST 

2277.2 

SR 

259.1 

SS 

657.1 

ROE 

.4752 

RRA 

.2907 

RC3 

-.0035 

FAU 

.00070 

RRT 

.2221 

RRT 

.22 43 

RTP 

.9795 

CRT 

-.6220 

CRS 

.6193 

CST 

-.9999 

FOE 

-.6622 

FRA 

1 .8972 

PC3 

-.0059 

BSP 

18089 

SOB 

5395.9 

R23 

.0062 

R13 

.9795 

LSA 

2375.6 

MSA 

202.5 

SSA 

9.1 

BOE 

3.2432 

BRA 

9.1306 

0C3 

.5364 

FSP 

-318 

SGI 

5387.9 

SG2 

292.5 

THA 

.7] 

Eli 

2283.0 

EL2 

202.4 

AlF 

175.92 

LAUNCH  DATE  MAR  3 1969  PLIGHT  TIME  216.00  ARRIVAL  DATE  OCT  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  607.935 

RL  148.31  LAL  .00  LOL  162.24  VL  25 . 523  GAL  22.60  A7L  94.22  MCA  322.77  SMA  116.59  ECC  .46156  INC  4.2183  VI  30.043 

RP  107.48  LAP  2.55  LOP  125.09  VP  36.488  GAP  27.15  A7P  93.36  TAL  145.71  TAP  108.48  RCA  62.78  APO  170.40  V2  35.259 

RC  216.204  GL  -8.54  GP  -10.60  7AL  35. 7J  7AP  165.45  ETS  228.84  7AE  130.26  ETE  166.95  7AC  150.77  ETC  12.90  ClP  169.98 

PLANETOCENTRIC  CONIC 

C3  135.685  VHL  11.648  OLA  10.14  RAL  127.64  RAO  6570.5  VEL  16.032  PTH  2.83  VHP  17.226  OPA  12.70  RAP  115.94  ECC  3.2330 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 51  31 

2966.52 

-28.06 

95.45 

26.73 

85.99 

6 4]  10 

2386.5 

-20 . 32 

86.79 

90.00 

22  24  13 

4990.47 

22.53 

216.97 

17.39 

72.38 

23  47  24 

4390.5 

19.91 

211 .27 

100.00 

9 17  53 

2707.98 

-29 . 69 

75.09 

26.85 

66.35 

10  3 1 

2108.0 

-29.80 

66.29 

100.00 

23  40  33 

4744.24 

24.09 

200.31 

16.84 

71.75 

24  59  37 

4144.2 

21  .37 

192.57 

110.00 

10  37  32 

24  58.74 

-34.09 

56.45 

27.14 

87.32 

11  18  31 

1058.7 

-34.09 

47.20 

110.00 

0 41  19 

4566.25 

28.26 

185.19 

15.22 

69.91 

1 57  25 

3966.2 

25.26 

177.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TDE-3.5461 

TRA 

9.9525  TC3 

-.3709  BAU 

.6874 

SGT 

5343. J 

SGR 

280.9 

SG3 

92.4 

ST 

2295.4 

SR 

250.4 

SS 

600.8 

ROE  .5024 

RRA 

.2672  RC3 

-.0009  FAU- .001 31 

RRT 

.1563 

RRP 

4I6U 

RTF 

.9831 

CRT 

-.6461 

CRS 

.6409 

CST 

-.9999 

FOE  -.7108 

FRA 

2.0229  PC3 

.0083  BSP 

18017 

SOB 

5350.9 

R23 

.0074 

RJ  3 

.9831 

LSA 

2402.0 

MSA 

190.6 

SSA 

8.5 

BOE  3.5016 

BRA 

9.9560  BC3 

.3789  PSP 

-312 

SGI 

5343.7 

SG2 

277.4 

THA 

.47 

ELI 

2301 .2 

EL2 

190.6 

ALF 

175.94 

LAUNCH  OA TE 

MAR 

3 1969 

FLIGHT 

TIME 

218.00 

ARRIVAL 

OATE 

OCT 

7 1969 

HELIOCENTRIC  CONIC  OISTANCE  608.386 

RL  148.31  LAL  .00  lOL  162.24  VL  25.495  GAL  25.22  A7L  94.78  HCA  326.00  SMA  116.45  ECC  .49276  INC  4.7849  Vj  30.043 

RP  107.47  LAP  2.67  LOP  128.34  VP  36.470  GAP  29.22  A7P  93.97  TAL  U5.37  TAP  111.37  RCA  59.07  APO  173.83  V2  35.260 

RC  217.629  GL  -8.69  GP  -10.48  7AL  35.03  7AP  164.52  ETS  224.52  7AE  129.66  ETE  188.66  7AC  148.99  ETC  12 .82  CLP  168.55 

PLANETOCENTRIC  CONIC 


C3  162.306 

VHL  12.740 

OLA  9.02 

RAL  128,32 

RAD  6570. 

.0  VEL  16.041 

PTH  2.91 

VHP  10.404 

OPA  12.58 

RAP 

117.77 

ECC 

3,671  1 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

i INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

7 56  40 

3008.61 

-27.94 

97,06 

29.75 

85.20 

0 46 

56 

2408.6 

■28.31 

08.41 

90.00 

22  24  22 

5033.33 

23.39 

221 .82 

20.45 

73.57 

23  40 

16 

4433.3 

20,91 

214.02 

100.00 

9 22  59 

2730.64 

-29 . 58 

76.76 

29.90 

85.48 

10  0 

29 

2130.6 

-29.09 

67.97 

100.00 

23  40  52 

4706.53 

24.96 

203.15 

19.94 

73.00 

25  0 

39 

4186.5 

22.40 

195.29 

110.00 

10  42  J4 

2402,63 

-34.00 

58.31 

30.20 

86.23 

11  23 

37 

1002,6 

-34.15 

49.07 

110.00 

0 42  2 

4607,31 

29.10 

108.03 

18.41 

7J  .36 

1 50 

50 

4007.3 

26.36 

179.98 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3 .9057 

TRA 10. 8626 

TC3  -.2396 

BAU  .5190 

SCT 

5295.2  SGR 

262.6  SG3 

90.5 

ST  2301.8 

SR 

242.3 

SS 

724 .4 

ROE  .5340 

RRA  .2329 

RC3  .0007 

FAU- .00383 

RRT 

.0748  RRF 

,0825  RTF 

.9864 

CRT  -.6714 

CRS 

.664] 

CST 

-.9999 

FOE  -.7632 

FRA  2.1654 

FC3  .0205 

BSP  17047 

SOB 

5301.7  R23 

.0006  R13 

.9864 

LSA  2418.5 

MSA 

179.4 

SSA 

7.9 

BOE  3.9421 

0RA1O.8651 

BC3  .2396 

FSP  -304 

SGI 

5295.3  SG2 

261 .9  THA 

.21 

ELI  2307,5 

EL2 

179.1 

ALF 

175.93 

LAUNCH  GATE  MAR  3 1969  PLIGHT  TIME  220.00  ARRIVAL  DATE  OCT  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  607.518 

RL  148.31  LAL  .00  LOL  162-24  VL  25.472  GAL  27. $8  A7L  95.46  HCA  329.23  SMA  116.32  ECC  .52626  INC  5.4550  Vi  30.043 

RP  107.47  LAP  2.79  LOP  131.59  VP  36.454  GAP  31.62  ATP  94.69  TAL  145.35  TAP  114.57  RCA  54.87  APO  177.77  V2  35.261 

RC  219.026  GL  -8.79  GP  -10.35  7AL  34.58  7AP  163.41  ETS  220.35  7AE  128.86  ETE  188.35  7 AC  147.36  ETC  12.79  CLP  166.96 

PLANETOCENTRIC  CONIC 

C3  195.737  VHL  13.991  OLA  9.60  RAL  128.77  RAO  6571  .1  VEL  17.806  PTH  2.99  VHP  19.940  OPA  12.46  RAP  119.44  ECC  4.2213 


LNCH  A7MTH 

LNCH  tjmE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 0 23 

3032.20 

-27.79 

98.77 

32.45 

84.35 

8 

50  55 

2432.2 

-28.29 

90.14 

90.00 

22  24  22 

5071  .54 

24.10 

224.39 

23.18 

74.67 

23 

40  53 

4471 .5 

21.76 

216.50 

100.00 

9 26  27 

2754.63 

-29.44 

78.53 

32,64 

84.55 

10 

12  21 

2154.6 

-29.00 

69.76 

100.00 

23  40  59 

4024.34 

25,69 

205,73 

22.70 

74.17 

25 

1 24 

4224.3 

23.27 

197.76 

110.00 

10  45  25 

2507.40 

-33.87 

60.24 

33.11 

85.09 

11 

27  13 

1907.5 

-34.10 

51  .01 

110.00 

0 42  26 

4644.25 

29.96 

190,63 

21.26 

72,71 

1 

59  50 

4044.3 

27,30 

102.44 

OIPPERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-4.2970  TRA1 1 .8565  TC3  -.1190  BAU  .3114  SOT  5240.1  SGR  246.1  SC3  88.7  ST  2297.7  SR  235.0  SS  765.2 

ROE  .5710  RRA  .1848  RC3  .0012  PAU-. 00688  RRT  -.0268  RRP  -.0170  RTP  .9892  CRT  -.6992  CRS  .6903  CST  -.9999 

POE  -.8220  FRA  2.3255  PC3  .0304  BSP  17766  SG8  5245.9  R23  -.0096  R13  -.9892  LSA  2427.3  MSA  168.0  SSA  7.3 

BOE  4.3347  BRA11.8579  0C3  .1190  PSP  -296  SGI  5240,1  SG2  246.0' THA  J79.93  ELI  2303.6  El2  167.6  ALP  175.89 


2053 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  MAR  4 196 9 


flight  time  7 o.oo 


ARRIVAL  DATE  MAY  13  1969 


HELIOCENTRIC  conic 
RL  148.35  LAL  .00  LOL  163.25 

RP  108.60  LAP  .17  LOP  253-57 

RC  64.032  CL  .69  GP  22.87 

planetocentric  CONIC 
C3  46.628  VHL  6.828  OLA  1.15 
LNCH  A7HTH  LNCH  TIME  L'l  TIME 

90.00  0 30  57  2460.74 

90.00  12  46  5 5033.25 

100.00  1 52  50  2196.63 

100.00  14  6 53  4772.59 

110.00  3 2 18  1979.17 

110.00  15  13  54  4562.82 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1678  TRA 

ROE  -.3213  RRA 


LAUNCH  OATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25 

RP  108.64  LAP  -.02  LOP  256.75 

RC  66.131  CL  '.09  GP  24.30 

planetocentric  conic 

C3  45.737  VHL  6.763  OLA  .27 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  0 37  6 2428.56 

90.00  12  39  9 5055.74 

100.00  1 58  34  2165.77 

100.00  14  0 22  4793.76 

110.00  376  1951.25 

110.00  15  8 20  4581.05 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1707  TRA  -.3972  TC3  .2058 

ROE  -.2960  RRA  .3803  RC3  .2820 

FOE  -.8140  FRA  -.9571  FC3-1 .4636 

0OE  .3417  8RA  .5499  8C3  .3491 


DISTANCE  199.147 

VL  28.563  CAL  -12.24  A7L  89.83  MCA  90.33  SMA  136.34  ECC  .22882  INC  .1671  VI  30.035 

VP  38.349  CAP  -6.14  A?P  90.00  TAL  235.67  TAP  325.99  RCA  105.14  APO  167.54  V2  34.894 

7AL  161.91  7AP  42.11  ETS  334.99  7A£  149.96  ETE  40.01  7AC  J19.98  ETC  149.36  CLP  -36.30 


RAL  .94 
INJ  LAT 
-24.68 
23.39 
-25.99 
24.68 
-29.52 
28.18 


RAO  6568. 
INJ  LONG 
57.70 
221.81 
37.89 
202.21 
20.19 
184.96 
MIO- 


TC3 

.2256 

BAU 

.2081 

SGT 

RC3 

.2461 

FAU 

.07082 

RRT 

FC3-1 

.3150 

BSP 

1300 

SGB 

BC3 

.3338 

FSP 

-482 

SGI 

7 VEL  12.961  PTH  2.36  VHP  5.799 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
237.32  104.34  1 11  58 

236.47  73.56  14  9 58 

236.94  105.31  2 29  26 

236.03  72.58  15  26  26 

235.74  108.07  3 35  17 

234.71  69.79  16  29  57 

COURSE  EXECUTION  ACCURACY 

464.1  SGR  527.3  SG3  175.1 
.1842  RRF  -.6238  RTF  -.2539 
702.5  R23  -.1095  R13  -.6302 

549.2  SG2  438.0  THA  62.40 


flight  time  72. oo 


0 PA  32.95  RAP  25.82  ECC  1.7674 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

1860.7  -22.47  49.73 

4433.3  20.91  214.01 

1596.6  -23.64  29.88 

4172.6  22.07  194.39 

1379.2  -26.77  12.08 

3962.8  25.16  177.08 

ORBIT  DETERMINATION  ACCURACY 

ST  170.2  SR  284.8  SS  316.2 

CRT  .6061  CRS  -.7702  CST  -.9620 

LSA  427.6  MSA  163.4  SSA  24.2 

ELI  307.1  EL2  125.6  AlF  65.79 

ARRIVAL  DATE  MAY  15  1969 


01 STANCE  205.815 


VL  28.622 

GAL  -12.12 

AZL  90.02 

HCA  93.50 

SMA 

136.81 

ECC  .22559 

INC 

.0156 

VI 

30.035 

VP  38.383 

GAP  -5.40 

AZP  90.00 

TAL  236.44 

TAP 

329,94 

RCA  105.95 

APO 

167.67 

V2 

34  .003 

TAL  162.37 

ZAP  46.22 

ETS  337.15 

ZAE  150.20 

ETE 

45.20 

ZAC  118.39 

ETC 

149.39 

CLP 

-40.61 

RAL  .84 

WO  6568.7 

VEL  12.927 

PTH  2.36 

VHP 

5.500 

OPA  33.82 

RAP 

24.04 

ECC 

1 .7527 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-24.12 

55.51 

236.53 

105.30 

1 

17  34 

1828.6 

'21 .79 

47.61 

23.81 

223.32 

236.33 

74.21 

14 

3 25 

4455.7 

21  .42 

215.47 

-25. 42 

35.78 

236.13 

106.28 

2 

34  40 

1565.8 

-22.94 

27.06 

25.11 

203.64 

235.92 

73.22 

15 

20  16 

4193.8 

22.57 

195.76 

-28.92 

18.24 

234,88 

109.07 

3 

39  37 

1351 .3 

-26.04 

10.24 

28.60 

186.21 

234,63 

70.42 

16  24  41 

3981  .0 

25.66 

170.26 

BAU  .2135  SCT  460.0  SGR  558.8  5G3  194.2 

FAU  .07732  RRT  .1323  RRF  -.6717  RTF  -.1725 

BSP  1376  SGB  723.8  R23  -.0759  R13  -.6727 

FSP  -546  SGI  568.0  5C2  448.6  THA  72.97 


ORBIT  DETERMINATION  ACCURACY 
ST  176.6  SR  269.0  SS  348.6 

CRT  .5602  CRS  -.7536  CST  -.9557 

LSA  443.0  MSA  168.1  SSA  24.2 

ELI  292.2  tL2  134.6  ALF  63.86 


LAUNCH  OATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25 

RP  108.67  LAP  -.21  LOP  259.92 

RC  68.274  GL  -.88  GP  25.79 

planetocentric  conic 
C3  44.927  VHL  6.703  OLA  -.59 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
0 43  30  2397,33 

12  32  46  5077,99 

2 4 34 


flight  time  74.00 


ARRIVAL  DATE  MAY  17  1969 


01  STANCE  212.444 

VL  28.667  GAL  -12.01  AZL  90.21  HCA  96.67  SHA  137.18  ECC  .22275  INC  .2096  VI  30.035 

VP  38.407  GAP  -4.70  A TP  89.98  TAl  237.05  TAP  333.73  RCA  106.62  APO  167.74  V2  34.073 

7Al  162.68  ZAP  50.50  ETS  339.30  ZAE  150.35  ETC  51.00  ZAC  116.61  ETC  149.59  ClP  -45.06 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2135,83 
13  54  23  4814,73 

3 12  11  1924.19 

15  3 16  4599.14 


RAL  .84 
INJ  LAT 
-23.54 
24.22 
-24.83 
25.51 
-28.30 
29.01 


RAO  6568.7  V£L  12.895  PTH  2.35 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


53.40 

224.83 

33.75 

205.07 

16.38 

187,46 


235.90 

236.33 

235.48 

235.93 

234,17 

234.69 


106.21 

74.86 
107.20 

73.87 

110.02 

71.06 


fHP  5.238 
INJ  TIME 

1 23  27 
13  57  24 

2 40  10 

15  14  38 

3 44  15 

16  19  55 


MIO'COURSE  EXECUTION  ACCURACY 


OPA  34,64  RAP  22.00  ECC  1.7394 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1797.3  -21.10  45.58 

4478.0  21.90  216.92 

1535.8  -22.24  25. 9J 

4214.7  23.05  J97.13 

1324.2  -25.31  8.40 

3999.1  26.15  179.43 

ORBIT  DETERMINATION  ACCURACY 

380.6 
-.9507 


BOE 


LAUNCH  OATE  MAR  4 1969 
HELIOCENTRIC  CONIC 

RL  148.35  LAL  .00  LOL  163.25  VL  28.702 

RP  108.70  LAP  -.40  LOP  263.09  VP  38.424 

RC  70.456  GL  '1.70  GP  27.32  ZAt  162.07 

planetocentric  ccnic 

C3  44.182  VHL  6.647  OLA  '1.44  RAL  .94 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  0 50  12  2366 .80  -22.95 

90.00  12  26  52  5100,12  24.60 

100.00  2 W 52  2106.57  -24.23 

100.00  13  48  53  4835.58  25.90 

110.00  3 17  34  1897.76  -27.67 

110.00  14  58  40  4617.16  29.40 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1914  TRA  -.4556  TC3  .1411  BAU  .2292 

ROE  -.2367  RRA  .4157  RC3  .3615  FAU  .09020 

FOE-1.0534  FRA-1.1160  FC3-1 .7673  BSP  1584 
BOE  .3044  BRA  .6168  0C3  .3881  FSP  -676 


TC3 

.1772 

BAU  .2199 

SGT 

459.4  SGR  594  . 0 SG3  213.5 

ST 

187.9 

SR 

251  .2 

RC3 

.3204 

FAU  .08370 

RRT 

.0508  RRF  -.7152  RTF  -.0624 

CRT 

.5103 

CRS 

- . 7296 

FC3-1 

.6145 

BSP  1455 

SGB 

750,9  R23  -.0273  R13  -.7152 

LSA 

461  .8 

MSA 

171  .5 

0C3 

.3662 

FSP  -608 

SGI 

595.1  SG2  458.0  THA  84.46 

ELI 

277.5 

El2 

146.3 

FLIGHT  TIME  76,00 


ARRIVAL  DATE  MAY  J9  1969 


DISTANCE  219.035 

GAL  -11.90  AZL  90. AO  HCA  99.84  SMA  137.46  ECC  .22024  INC  .4015  VI  30.035 

GAP  -4.03  A7P  89.93  TAL  237.50  TAP  337.35  RCA  107.19  APO  167.74  V2  34.062 

ZAP  54.95  ETS  341.49  ZAE  150.36  ETE  57.36  ZAC  114.66  ETC  149.96  ClP  -49.73 


RAO  6568.7  VEL  12.867  PTH  2.34  VHP  5.012 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


51.36 
226.33 
31  .78 
206,50 
14.58 
108.72 


235.41 

236.45 

234.97 

236.07 
233.61 

234.07 


107.06 

75.52 

100.07 

74.53 
110.92 

71.71 


1 29  38 
13  51  53 

2 45  59 

J 5 9 29 

3 49  12 
16  15  37 


MIO'COURSE  EXECUTION  ACCURACY 
SGT  465.6  SGR  633.3  SG3  233.0 
RRT  -.0578  RRF  -.7547  RTF  .0695 
SG0  786.0  R23  .0246  R13  -.7548 
SGI  634.6  $02  463.9  THA  95.23 


OPA  35.40  RAP  19.70  ECC  1.727] 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1766.8  -20.40  43.62 

4500.1  22.37  218.37 

1506.6  -21.53  24.02 

4235.6  23.52  198.50 

1297.8  -24.58  6.70 

4017.2  26.62  180.64 

ORBIT  DETERMINATION  ACCURACY 

ST  202.8  SR  231 .1  SS  413.7 

CRT  .4494  CRS  -.693 9 CST  -.9465 

LSA  484.0  MSA  173.4  SSA  24.1 

ELI  263.1  El2  159.2  AlF  53.12 


2054 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4,  1968-69  ► 


AUNCH  CATE  MAR  4 1969 

Flight  time 

78.00 

arrival  Cate 

mat  2 i 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00 

LOL  163.25 

VL  28 . 726 

DISTANCE  225.' 
Gal  -11.79  A7L  90.60 

585 

HCA  103.01 

SMA 

137.66 

ICC  .21799 

INC  .5970 

vi  30.035 

RP  108.7  3 

LAP  -.58 

LOP  266.26 

VP  38.433 

GAP  -3.40 

A7P  89.87 

TAL  237.80 

TAP 

340 .81 

RCA  107.65 

APO  167.66 

V2  34.853 

RC  72.672 

Gl  -2.55 

GP  28.87 

7al  162.92 

7AP  59.51 

ETS  343.75 

7AE  150.13 

ETE 

64 .19 

7 AC  112.57 

ETC  150.49 

ClP  -54.59 

planetocentric  conic 

C3  43.487  VHL  6.594 

CLA  -2.28 

RAL  1.14 

RAC  6568.6 

VEL  12.839 

PTH  2.34 

VHP 

4.822 

CPA  36.09 

RAP  J7.J9 

ECC  1 .7157 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 57  13 

2336.70 

'22.33 

49.37 

235.06 

107.88 

1 

36  10 

1736.7 

-19.68 

41  .70 

90.00 

12  21  24 

5122.23 

24.97 

227.85 

236.69 

76.19 

13 

46  46 

4522.2 

22.83 

219.84 

100.00 

2 17  30 

2077 . 73 

-23.61 

29.87 

234.60 

108.89 

2 

52  8 

1477.7 

-20. 8 J 

22.19 

100.00 

13  43  48 

4856.43 

26.27 

207.94 

236.32 

75.20 

15 

4 45 

4256.4 

23.98 

199.88 

110.00 

3 23  18 

1871 .73 

-27.03 

12.83 

233.19 

111.77 

3 

54  30 

1271  .7 

-23.83 

5.12 

110.00 

14  54  29 

4635.19 

29.78 

189.99 

235.17 

72.38 

16 

11  45 

4035.2 

27.08 

181  .84 

differential  corrections 


MIC'COURSE  EXECUTION  ACCURACY 


ORE  I T DETERMINATION  ACCURACY 


tce 

-.2106 

TRA 

- .4951 

TC3 

.0951 

BAU 

.2412 

SGT 

484.3 

SGR 

674.9 

SG3 

251  .2 

ST 

224.0 

SR 

210.0 

SS 

445.4 

RCE 

-.2032 

RRA 

.4313 

RC3 

.4039 

FAU  .09607 

RRT 

-.1908 

RRF 

-.7886 

RTF 

.2213 

CRT 

.3792 

CRS 

- .6437 

CST 

- .9448 

FDE  ' 

1 .1752 

FRA - 

1 .1785 

FC3- 

1 .9126 

ESP 

1734 

see 

830.7 

R23 

.0676 

R13 

-.7890 

LSA 

511. 7 

MSA 

173.9 

SSA 

24  .0 

ecE 

• 2926 

BRA 

.6566 

0C3 

.4149 

FSP 

-737 

SGI 

686.9 

SG2 

467.1 

THA 

104 . 72 

Eli 

255.4 

El2 

170.4 

AlF 

40 . 1 6 

LAUNCH  CATE  MAR  4 1969 


flight  time  80.00 


ARRIVAL  CATE  MAT  ? 3 1969 


HELIOCENTRIC  CONIC 

RL  14t?.35  LAL  .00  LOL  163.25  VL  2*1.740  GAL 

RP  10*1.76  LAP  -.77  LOP  269.43  VP  38.435  GAP 

RC  74.919  GL  -3.43  GP  30.42  7Al  162.85  7AP 

planetocentric  CONIC 


DISTANCE  232-097 
-11  .68  A7L  90.80  MCA 
-2.80  ATP  89.78  TAl 


C3  42.831 

VHL  6.545 

OLA  -3.12 

RAL  1.42 

RAC  6568.6 

VEL  12.814 

PTH  2.33 

LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

1 4 37 

2306.76 

-21 .69 

47.41 

234.82 

108.66 

90.00 

12  16  17 

5144.52 

25.32 

229.39 

237.04 

76.89 

1 00.00 

2 24  30 

2049.06 

-22 . 96 

27.98 

234.35 

109.69 

100.00 

13  39  5 

4877.44 

26.63 

209.39 

236.69 

75.89 

110.00 

3 29  24 

1845.89 

-26.36 

12.1 1 

232.90 

112.59 

110.00 

14  50  41 

4653.38 

30.14 

191 .27 

235.58 

73.06 

SMA 

137.77 

ECC 

.21595 

INC 

.7974 

V] 

30  .035 

TAP 

344.13 

RCA 

108.02 

APO 

167 

.53 

V2 

34  .844 

ETE 

71  .31 

7AC 

110.36 

ETC 

151 

.18 

CLP 

-59.64 

VHP 

4.668 

CPA 

36.69 

RAP 

14 

.50 

ECC 

1 .704  9 

INJ 

TIME 

PC  CST  TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

J 43  4 

13  4 2 2 

2 58  39 

15  0 23 

4 0 10 

16  8 14 


1706.8 
4544.5 
3449.1 

4277.4 

3245.9 

4053.4 


-18.95 

23.27 

-20.07 

24.42 

-23.07 

27.53 


39  .81 
221 .32 
20.38 
201 .29 
3.50 
383.06 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORE  I T DETERMINATION  ACCURACY 


TDE 

-.2361 

TRA  - 

.5406 

TC3 

.0399 

BAU 

.2570 

SGT 

519.7 

SGR 

718.0 

SG3 

268.0 

ST 

250.9 

SR 

188  .2 

SS 

476  - 4 

ROE 

-.1673 

RRA 

.4445 

RC3 

.4470 

FAU 

.10127 

RRT 

-.3320 

RRF 

-.8174 

RTF 

.3746 

CRT 

.2897 

CRS 

-.5708 

CST 

- .9449 

FOE- 

1 .2948 

FRA  - 1 

.2256 

FC3- 

-2.0469 

BSP 

1928 

SGB 

886.4 

R23 

.0988 

R13 

-.8188 

LSA 

54  3.0 

MSA 

1 7 2.8 

SSA 

23.9 

BCE 

.2894 

BRA 

.6998 

0C3 

.4487 

FSP 

-793 

SGI 

753.1 

SG2 

467.4 

THA 

112.63 

Eli 

261  .9 

El2 

172.6 

AlF 

22.4  1 

LAUNCH  CATE  MAR  4 1969 


Flight  time  82. 00 


ARRIVAL  CATE  MAT  25  1969 


HELIOCENTRIC  CONIC 


RL 

148 

.35 

LAL 

.00 

LOL 

163 

.25 

VL 

28 

. 746 

gal 

RP 

108 

.78 

LAP 

- .95 

LOP 

272, 

.59 

VP 

38 

.432 

GAP 

RC 

77. 

194 

Gt 

-4.36 

GP 

31 

.95 

7 Al 

162.64 

7AP 

planetocentric 

CONIC 

C3 

42. 

208 

VHL 

6.497 

CLA 

-3, 

.97 

RAL 

1 .80 

RAC 

DISTANCE  238.569 

-11.57  A7L  91.00  HCA  109.34  $Ma  137.82  ECC  .21408  INC  1.0041  Vi  30.035 

-2.23  A7P  89.67  TAL  237.97  TAP  347.32  RCA  108.32  ARC  167.33  V2  34.835 

68.85  ETS  348.61  7 At  148.77  ET E 78.52  7AC  108.09  ETC  152.02  ClP  -64.83 

6568.6  VEL  12.790  PTH  2.33  VHP  4.548  CPA  37.20  RAP  31.68  ECC  1 .6946 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

IN J LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

I 

12 

27 

2276.70 

-21 .03 

45.45 

234.7J 

109.42 

1 

50 

24 

1676.7 

-18.19 

37.93 

90.00 

12 

1 1 

28 

5167.19 

25.66 

230.96 

237.50 

77.60 

13 

37 

35 

4567,2 

23.70 

222.84 

100.00 

2 

31 

56 

2020.29 

-22.29 

26.11 

234 .22 

110.45 

3 

5 

36 

1420.3 

- 1 9 . 30 

18.58 

100.00 

1 3 

34 

40 

4898 .82 

26.97 

210.89 

237.16 

76.60 

14 

56 

19 

4298  .8 

24  .86 

202.73 

110.00 

3 

35 

55 

1819.99 

-25.68 

9.41 

232.72 

113.38 

4 

6 

1 5 

1220.0 

-22.29 

1 .90 

110.00 

14 

47 

10 

4671 .89 

30.50 

192.60 

236.10 

73.76 

16 

5 

2 

407]  .9 

27.98 

184.31 

DIFFERENTIAL  CORRECTIONS 


MIO'COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

- .2682 

TRA 

- .5908 

TC3 

- .0235 

6AU 

.2771 

SGT 

574.2 

SGR 

762.1 

SG3 

282.8 

ST 

283.7 

SR 

166.8 

SS 

507.4 

RCE 

- .1287 

RRA 

.4550 

RC3 

.4905 

FAU 

.10568 

RRT 

-.4632 

RRF 

-.8420 

RTF 

.51 1 1 

CRT 

.1674 

CRS 

- .461 7 

CST 

- .9463 

FOE- 

1.4M3 

FRA- 

1 .2570 

FC3- 

2.1677 

BSP 

2181 

SGB 

954.2 

R23 

.1198 

R13 

-.8445 

LSA 

579.7 

MSA 

1 70.5 

SSA 

23.7 

BCE 

.2975 

8RA 

.7457 

BC3 

.4910 

FSP 

-850 

SGI 

832.9 

SG2 

465.6 

THA 

119-11 

ELI 

285.8 

EL2 

163.2 

AlF 

8.37 

LAUNCH  CATE  MAR  4 1 969 


FLIGHT  TIME  84.00 


HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25  VL 

RP  108.81  LAP  -1.13  LOP  275.76  VP 

RC  79.493  GL  -5.33  GP  33.44  7AL  162.29  7AP  73.51  ETS  351.23  7AE 

planetocentric  conic 

C3  41.612  VHL  6.451  OtA  -4.83  RAL  2.2 7 RAD  6568.6  VEL  12.766  PTH 


DISTANCE  245.003 

28.743  GAL  '11.46  A7L  91.22  HCA 
38.423  GAP  -1.68  A7P  89.53  TAl 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

1 20  47 

2246.21 

-20.32 

43.49 

234.71 

110.15 

90.00 

12  6 51 

5190.50 

25.99 

232.59 

238.07 

78.35 

100.00 

2 39  51 

1991  .14 

-21 .58 

24.23 

234.20 

111.20 

100.00 

13  30  28 

4920.61 

27.31 

212.44 

237.75 

77.35 

110.00 

3 42  53 

1 793 . 78 

-24 . 96 

7.72 

232.67 

114.15 

110.00 

14  43  55 

4690.92 

30.86 

193.97 

236.73 

74.50 

ARRIVAL 

CATE 

MAT 

27  3 969 

SMA 

137 

.80 

ECC 

-21234 

INC 

1 .2190 

Vl 

30.035 

TAP 

350 

.37 

RCA 

108.54 

APO 

167.06 

V2 

34  .827 

ETE 

H5 

.58 

7AC 

105.83 

ETC 

152.97 

CLP 

-70.12 

VHP 

4 . 

461 

CPA 

37.62 

RAP 

8.80 

ECC 

I .6848 

INJ  TIME 

PO 

CST  TIM 

INj 

( 2 LAT 

INJ 

2 LONG 

1 

58 

13 

1646.2 

17.40 

36.04 

13 

33 

22 

4590.5 

24.13 

224.41 

3 

13 

2 

1393  .1 

- 

18.51 

16.78 

14 

52 

29 

4320.8 

25.29 

204 .22 

4 

12 

47 

3193.8 

- 

21  .4*1 

.29 

16 

2 

6 

4090.9 

28.4? 

185.61 

DIFFERENTIAL  CORRECTIONS 
TOE  '.3079  TRA  '.6456  TC3  -.0953  BAU  .3011 
RCE  -.0885  RRA  .4615  RC3  .5327  FAU  .10896 
FCE'l .5184  FRA-1.2676  FC3'2.2668  BSP  2476 
BCE  .3203  BRA  .7936  0C3  .5412  PSP  -898 


MIO'COURSE  EXECUTION  ACCURACY 
SGT  648.9  SCR  804.8  SG3  294.9 

RRT  -.5740  RRE  -.8623  RTF  .6226 

SGB  1033.8  R23  .1345  RJ 3 -.8659 

SGI  924.6  SG2  462.5  THA  124.64 


ORBIT  CETERMINA 
ST  323.4  SR 
CRT  .0025  CRS 
LSA  621 .6  MSA 
ELI  323.4  El2 


TICN  ACCURACY 
147.8  SS  537.0 
- .3030  C5T  - .9490 
167.0  SSA  23.5 

147.8  ALF  .08 


2055 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATT  MAR  4 J 969 


flight  time  H6.no 


ARRIVAL  CATE  29  1969 


HELIOCENTRIC  CONIC 


Rl  148.35 

UAL 

.00 

RP  108.83 

LAP 

-1.30 

RC  81  .81 3 

Gl 

-6.36 

PLANETOCENTRIC  CCNIC 

C3  41.041 

VHL 

6 . 406 

LNCH  A/MTH 

lnch  time 

90.00 

i 

29  4? 

90.00 

12 

2 23 

100.00 

2 

48  20 

100.00 

13 

26  26 

1 10.00 

3 

50  23 

110.00 

14 

40  52 

DISTANCE  2 51 .399 

.0(1  lOl  163.25  vl  28.734  GAL  -11.34  A7t  91.44  HCA  J15.6?  SMA  137.7?  ECC  .2107?  INC  1.4439  VJ  30.035 

278.92  VP  38.409  GAP  -3.17  A/P  89.37  Tal  237.63  TAP  353.3(1  RCA  108.7(1  APO  166.75  V2  34.820 

34.87  /Al  161.82  TAP  7 8.11  ETS  353.98  TA£  146.11  ETC  92.32  TaC  103.54  ETC  154  .00  C(P  '75.46 


1961 .29 


DIFFERENTIAL  corrections 
toe  '.3560  TRA  -.7041  TC3  -.1754 
ROE  -.0483  RRA  .4621  RC3  .5715 
FCE-1.6081  FRA-1.2516  FC3-2.3357 
BOE  .3593  BRA  .84?2  BC3  .5978 

LAUNCH  CATE  MAR  4 1969 

HELIOCENTRIC  CCNIC 


RAL  2.83 
1NJ  LAT 
-19.58 
26.32 

-20.84 
27.64 
-24.20 
31  .21 

BAU  . 3280 
FAU  .11072 
BSP  2792 
FSP  -927 


RAC  6568.6  VEL  12.744  PTH  2.32  VHP  4.406 
IN J LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME 
41 .51  234 .83  110.88  2 6 37 

234.29  238.75  79.15  13  29  18 

22.33  234.30  111 .93  3 21  I 

214.06  238.45  78.14  J 4 48  50 

6.01  232.7?  114.91  4 19  50 

195.40  237.48  75.29  15  59  23 

MID-COURSE  EXECUTION  ACCURACY 
SGT  743.3  SGR  842-9  SG3  302.9 
RRT  -.6602  RRF  -.8786  RTF  .7071 
SG6  1123.8  R23  .1460  R1 3 -.8828 

SCI  1026.0  SG2  458.7  THA  129.59 

flight  time  88.00 


CPA  37.97  RAP  5.93  ECC  1.6754 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1615.0  -16.57  34.13 

4614.8  24.55  226.07 

1361.3  - J 7 .68  14.96 

4343.7  25.73  205.78 

1167.0  -20.64  358.67 

4110.7  28.87  186.98 

ORBIT  CETERMINA  T ION  ACCURACY 

ST  370.8  SR  133.7  SS  563.4 

CRT  -.2024  CRS  -.0918  CST  -.9524 

LSA  667.7  MSA  162-6  SSa  23.3 

EL]  37 J .9  EL2  130.5  AlF  J 75 .24 

ARRIVAL  CATE  MAr  3J  196 9 


RL 

148 

.35 

LAL 

.00 

LOL 

163.25 

VL 

28.710 

GAL 

RP 

108 

.85 

LAP 

-I  .47 

LOP 

282.08 

VP 

38.391 

GAP 

RC 

84. 

153 

GL 

-7.46 

GP 

36.25 

7AL 

161 .21 

7AP 

DISTANCE  257.758 

-11.22  A/L  91.68  HCA  118.83  SMA  137.59  ECC  .20919  INC  1.6808  VI  30.035 

-.67  A/P  89.19  TAL  237.28  TAP  356.11  RCA  JP8.81  APO  166.38  V2  34,813 

82.58  ETS  356.85  /AE  144.34  ETE  98.58  7AC  101  .35  ETC  155.08  ClP  -80.78 


PLANETOCENTRIC  CCNIC 


C3  40.497 

VHL 

6.364 

OLA  -6.63 

RAL  3.40 

RAO  6568. 

6 VEL  12.723 

PTH  2.31 

VHP  4, 

,382 

CPA 

38.26 

RAP 

3.12 

ECC 

1 .6665 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

[ 2 LAT 

INJ 

2 LONG 

90.00 

1 

39  17 

2182.64 

-18.70 

39.47 

235,06 

111.59 

2 35 

40 

1582.6 

“ 

15.68 

32.16 

90.00 

I 1 

57  58 

5240.36 

26.63 

236.10 

239.56 

80.00 

13  25 

19 

4640.4 

24.98 

227.8? 

100.00 

2 

57  29 

1930.42 

-20.04 

20.38 

234.52 

112.66 

3 29 

39 

1330.4 

- 

16.79 

13.09 

100.00 

13 

22  28 

4967.82 

27.97 

2)5.70 

239.28 

78.99 

14  45 

16 

4367.8 

26.16 

207.44 

110.00 

3 

58  30 

1 739.36 

-23.40 

4.26 

232.90 

115.66 

4 27  29 

1139.4 

- 

19.75 

357.02 

1 10.00 

14 

37  57 

4733 .64 

31  .56 

196.93 

238.37 

76.13 

15  56 

48 

4J31  .6 

29.33 

188.4  3 

DIFFERENTIAL  CORRECTIONS 

MJO- 

■CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.4119 

TRA 

-.7639 

TC3  -.2613 

BAU  . 3582“ 

SGT 

853.0  SGR 

878.0  SG3 

307.9 

ST 

425.2 

SR 

126.8 

SS 

589.5 

ROE  -.0067 

RRA 

.4581 

RC3  .6078 

FAU  .11131 

RRT 

- . 7244  RRF  - 

.8924  RTF 

.7681 

CRT 

-.44?7 

CRS 

,1733 

CST 

-.9560 

FDE-1 .6869 

FRA* 

-1  .2175 

FC3-2 .3795 

BSP  3156 

SG6 

1224.1  R23 

.1552  Rl 3 - 

.8964 

LSA 

720.4 

MSA 

157.5 

SSA 

22.9 

BOE  .4120 

BRA 

.8907  BC3  .6616 

FSP  -952 

SCI 

1136.7  SC2 

454.1  THA  133.86 

Eli 

4?9.2 

El2 

132.7 

AlF 

371  .92 

LAUNCH  CATE  MAR  4 1969 


flight  time  90.00 


ARRIVAL  CATE  JUN  2 1969 


HELIOCENTRIC  conic 


RL 

J 48 

.35 

LAL 

.00 

LOL 

163, 

.25 

VL 

20.696 

CAL 

RP 

108 

.87 

LAP 

-1  .64 

LOP 

285, 

.25 

VP 

38.369 

GAP 

RC 

86. 

508 

GL 

-0.64 

GP 

37 

,57 

/Ai 

160.47 

ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  264.082 

-11.10  A/L  91.93  HCA  121.99  SMA  137.41  ECC  .20774  INC  I .9326  VJ  30,035 

-.20  A/P  88.98  TAL  236.83  TAP  358.81  RCA  108.87  APO  165-96  V2  34.807 

86.86  ETS  359.82  /AE  142.35  ET£  104.28  /AC  99.26  ETC  156.17  ClP  -86.04 


C3  39.983 

VHL 

6,323 

CLA  -7.59 

RAL  4 ,?2 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

1 

49  4? 

2148 .80 

-17.92 

90.00 

11 

53  31 

5267.75 

26.94 

100.00 

3 

7 23 

1898.16 

-19.18 

100.00 

13 

18  30 

4993.63 

28.29 

110.00 

4 

7 10 

1710.56 

-22.53 

110.00 

14 

35  5 

4753.99 

31  .91 

DIFFERENTIAL  CORRECTIONS 

TOE  -.4765 

TRA 

-.8240 

TC3  -.3523 

BAU  . 3899 

ROE  .0344 

RRA 

.4474 

RC3  .6387 

FAU  .11032 

FOE-1 .7458 

FRA* 

■1.1590 

FC 3-2. 3808 

BSP  3532 

BOE  .4770 

BRA 

.9376 

BC3  .7295 

FSP  -958 

RAG  6568.5  VEL  12.702  PTH 
INJ  LONG  INJ  RT  ASC 


2.31  VHP  4.387  CPA  38.53  RaP 


.42  ECC  1 ,6580 


37.36 
238.04 

18.37 
217.63 

2,47 
1 98 . 58 


235.42 

240,50 

234.86 

240.24 

233.19 

239.39 


INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

J 12 . 30 

2 

25 

30 

1540  .8 

-14.74 

30.13 

80.93 

13 

21 

10 

4667.8 

25.4  1 

229.7J 

113.38 

3 

39 

I 

1298.2 

-15.85 

11.16 

79.91 

14 

41 

44 

4393.6 

26.60 

209.23 

116.41 

4 

35 

49 

1110.6 

-10.80 

355.32 

77.04 

15 

54 

19 

4154,0 

29.00 

190.00 

MID-COURSE  EXECUTION  ACCURACY 
SGT  975.9  SCR  906.0  SG3  308.5 
RRT  -.7707  RRF  -.9035  RTF  .8113 
SG0  1331.6  R23  .1641  R13  -.9066 

SGI  1253.4  SG2  449.4  THA  137.76 


ORBIT  DETERMINATION  ACCURACY 
ST  487.5  SR  I2fi.9  SS  612.5 

CRT  -.6606  CRS  .4346  CST  -.9597 

LSA  778.4  MSA  152.1  SSA  22.5 

ELI  495.2  EL2  95.3  AlF  169-71 


LAUNCH  DATE  MAR  4 1969 


FLIGHT  TIME  92.00 


ARRIVAL  DATE  JUN  4 1969 


HELIOCENTRIC  CCNIC 


RL 

U8 

.35 

LAL 

.00 

LOL 

163.25 

VL 

RP 

108 

.89 

LAP 

-I  .80 

LOP 

208.4J 

VP 

RC 

88.077 

GL 

-9.91 

CP 

38.85 

/AL 

01  STANCE  270.371 

28.669  GAL  -10.97  A/L  92.20  HCA  125.14  SMA  137.19  ECC  .20635  INC  2.2022  VI  30.035 

38.344  GAP  .24  A7P  86 . 73  TAL  236.28  TAP  1.42  RCA  108.88  APO  165.50  V2  34.802 

159.58  TAP  90.92  ETS  2.89  /AE  14 0.19  ETE  109.38  /AC  97.31  ETC  157.23  CLP  -91.18 


C3  39.507 

VHL 

6.285 

DLA  -0.61 

RAL  5.06 

RAD  6568. 

5 VEL  12.684 

PTH  2.30 

VHP  4.420 

OPA  38.81 

RAP 

357.87 

ECC 

1 .6502 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

IN, 

I 2 LAT 

INJ 

2 LONG 

90.00 

2 

1 3 

2113,01 

-16.98 

35.15 

235.91 

113.01 

2 36 

16 

1513.0 

' 

13.72 

27.99 

90.00 

11 

48  53 

5297.50 

27.24 

240.17 

241.59 

81 .96 

13  17 

11 

4697.5 

25.85 

231 .78 

1 00.00 

3 

18  13 

1864.08 

-10.25 

16.27 

235.33 

114.10 

3 49 

17 

1264 .1 

- 

14.84 

9. 14 

100.00 

13 

14  25 

5021 .65 

28.61 

219.65 

241 .36 

80,93 

14  38 

6 

44?1.7 

27.06 

211 .19 

1 10.00 

4 

16  56 

1680.24 

-21 .60 

.61 

233.61 

117.16 

4 44 

56 

1080.2 

17.79 

353.55 

1 10.00 

14 

32  n 

4770.26 

32.27 

200.36 

240.57 

70.06 

15  51 

50 

4170.3 

30.29 

191.73 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COUP SC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.5496 

TRA 

-.8822 

TC3  -.4462  BAU  .4232 

SOT 

1JO7.0  SGR 

929.0  50  3 

306.0 

ST  557.5 

SR 

140.4 

SS 

634.9 

ROE  .0762 

RRA 

.4315 

RC3  .6655 

FAU  .10816 

RRT 

-.8043  RRF  - 

,9131  RTF 

.8419 

CRT  -.8224 

CRS 

.64  94 

CST 

-.9632 

FDE-1 .791 1 

FRA- 

-1 .0851 

FC3-2.3703 

BSP  3938 

5GB 

1445.7  R23 

. 1 7?7  RJ  3 - 

.9147 

LSA  843,6 

MSA 

146.5 

SSA 

22.0 

BOE  .5549 

BRA 

.9821 

BC3  .8013 

FSP  -958 

SGI 

1375.7  SG2 

444,5  THA  141 .20 

ELI  569.6 

El2 

78.2 

AlF 

168.07 

2056 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  MAR  4 I 969 

flight  time  94.00 

arrival  cate 

JUN 

6 1969 

HELIOCENTRIC 

RL  148.35 

: conic 

LAL  .00 

La  163.25 

VL  28.637 

CISTANCE  276.627 

gal  -10.83  A7L  92.49  MCA  128.50 

SMA 

136.93 

ECC  .20502 

INC  2.4935 

VJ 

30.035 

RP  108. 90 

LAP  -1.96 

LOP  293 .57 

VP  38.316 

GAP  .67 

A7P  88.45 

TAl  235.63 

TAP 

3.93 

RCA  108.86 

APO  365.01 

V2 

34,797 

RC  91 .256 

CL  -11.29 

GP  40.30 

7Al  158.54 

7AP  94.71 

ETS  6.05 

7AE  137.92 

ETE 

113.90 

7AC  95.51 

ETC  158.24 

CLP 

-96.16 

PLANETOCENTRIC  CONIC 
C3  39.079  VHL  6.251 

CLA  -9.70 

RAL  6.02 

RAO  6568.5 

VEL  12.667 

PTH  2.30 

VHP 

4.481 

CPA  39.14 

RAP  355.48 

ECC 

1 .6433 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

l TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 13  34 

2074.71 

-15.95 

32.82 

236,55 

113.71 

2 

48  9 

1474  .7 

-12.61 

25.73 

90.00 

11  43  58 

5330.28 

27.53 

242.52 

242.85 

83.10 

13 

12  48 

4730.3 

26.29 

234 .08 

100.00 

3 30  8 

1827.70 

-17.22 

14.06 

235.95 

114.82 

4 

0 36 

1227.7 

-13.73 

7.00 

100.00 

13  10  5 

5052.52 

28.92 

221 .89 

242.64 

82.07 

14 

34  18 

4452.5 

27.52 

213.37 

110.00 

4 27  31 

1648.02 

-20.59 

358.66 

234.18 

117.91 

4 

54  59 

1048.0 

-16.70 

351 .70 

110.00 

14  29  11 

4804.97 

32.63 

202.38 

241 .93 

79.19 

15 

49  16 

4205.0 

30.79 

193.64 

DIFFERENTIAL  CORRECTIONS 


MIC-CCURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCF  - 

.6317 

TRA 

-.9370 

TC3  -.5416 

BAU 

.4567 

SGT 

1246.2 

SGR 

944.5 

SG3 

299.7 

ST 

635.6 

SR 

159.0 

SS 

654 ,8 

ROC 

.1174 

RRA 

.4090 

RC3 

.6861 

FAU  .10468 

RRT 

-.8280  RRF 

-.9210 

RTF 

.8634 

CRT 

-.9172 

CRS 

.7930 

CST 

-.9664 

FOE-1 

.8179 

FRA 

-.9932 

FC3-2.3191 

BSP 

4343 

SOB 

1563.7 

R23 

.1621 

R13 

-.9205 

LSA 

915.2 

MSA 

14]  .J 

SSA 

21  .4 

BCE 

.6425 

BRA 

1 .0224 

BC3 

.8741 

FSP 

-941 

SGI 

1500.5 

SG2 

439.8 

THA 

144.36 

eli 

652.3 

El2 

61  .7 

AlF 

166.96 

LAUNCH  DATE  MAR  4 J 96 9 


FLIGHT  TIME  96.00 


ARRIVAL  CATE  JUN  8 1969 


HELIOCENTRIC  CONIC 


DISTANCE  282,651 


RL 

148 

.35 

LAL 

.00 

La 

163.25 

VL 

28.601 

GAL 

-10, 

.69 

A7L 

92.81 

HCA 

131 

.45 

SMA 

136 

.64 

ECC 

.20374 

INC 

2.81 

113 

VI 

30. 

035 

RP 

108 

.92 

LAP 

-2.11 

LOP 

294.73 

VP 

38  . 285 

GAP 

1 

.08 

A?  P 

88.14 

TAL 

234 

.91 

TAP 

6 

,36 

RCA 

108.80 

APO 

164, 

.48 

V2 

34  . 

793 

RC 

93.i 

544 

GL 

-32.80 

GP 

41  .37 

7AL 

157.33 

ZAP 

98 

.20 

ETS 

9.28 

ZAE 

135, 

.55 

ETE 

117, 

.86 

7AC 

93.88 

ETC 

159 

.17 

CLP- 

-100.95 

planetocentric  CONIC 


C3  38.715 

VHL 

6 .222 

OLA  -10.89 

RAL  7.08 

RAO  6568. 

,5  VEL  12.652 

PTH  2.30 

VHP 

4, 

.569 

DPA 

, 39.56 

RAP 

353.26 

ECC 

1 .6373 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC 

CST  TIM 

IN. 

i 2 LAT 

INJ 

2 LONG 

90.00 

2 

27  28 

2033.28 

-14.80 

30.32 

237.36 

114.42 

3 

1 

22 

1433.3 

■11  .38 

23.31 

90.00 

11 

38  34 

5366.98 

27.80 

245.17 

244.30 

84.41 

13 

8 

J 

4767.0 

26.74 

236.67 

100.00 

3 

43  22 

1788.44 

-16.08 

11.69 

236.74 

115.54 

4 

13 

10 

1188.4 

12.51 

4.7  Z 

100.00 

13 

5 22 

5087.05 

29.21 

224.41 

244.13 

83.37 

14 

30 

9 

4487.3 

27.99 

215.85 

11 0.00 

4 

39  15 

1613.44 

-19.47 

356.59 

234.92 

118.66 

5 

6 

8 

1013.4 

- 

■15.50 

349.73 

1 10.00 

14 

25  58 

4834.83 

32.99 

204.64 

243.50 

80.48 

15 

46 

33 

4254.8 

31 .32 

195.81 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7238 

TRA 

-.9870 

TC3  -.6367 

BAU  .4906 

SGT 

1388.8  SGR 

955.8  SG3  291.1 

ST 

722.5 

SR 

184.3 

SS 

675.0 

ROE  .1601 

RRA 

.3819 

RC3  .7022 

FAU  .10035 

RRT 

-.8453  RRF  - 

.9282  RTF 

.879! 

CRT 

-.9668 

CRS 

.8829 

CST 

-.9696 

FOE-1 .8345 

FRA 

-.8932 

FC3-2.2440 

BSP  4778 

see 

1685.9  R23 

.1919  R13  - 

.9252 

LSA 

996.3 

MSA 

136.2 

SSA 

20.5 

BOE  .7413 

BRA 

1 .0584 

0C3  .9476 

FSP  -921 

SGI 

1628.7  SG2 

435.4  THA  147.17 

ELI 

74  4 ,2 

El2 

45.7 

alF 

166.09 

LAUNCH  CATE  HAR  4 1969 


flight  time  98.00 


ARRIVAL  cate  JUN  Ip  1969 


HELIOCENTRIC  conic 
RL  148.35  LAL  .00  LOL  163.25 

RP  108.93  LAP  -2.25  LOP  297. 89 

RC  96.038  GL  '34.46  GP  42.68 

PLANETOCENTRIC  CONIC 
C3  38.436  VHL  6.200 

LNCH  A7MTH  LNCH  TIME 
90.00  2 43  6 

90.00  II  32  30 

100.00  3 58  12 

100.00  13  0 5 

110. 00  4 52  22 

110.00  14  22  24 

DIFFERENTIAL  CORRECTIONS 

TDE  -.8266  TRA- 1.0302  TC3 
RDE  .2025  RRA 

FOE'l  .8353  FRA  -.1 

BOE  .8511  BRA  1 ,C 


VL  28.561 
VP  38.252 
7Al  155.95 


CISTANCE  289.045 

CAL  -10.54  A7L  93.16  HCA  134.60  SMA  136.32  ECC  .20250  INC  3.3614  VJ  30.035 
GAP  1.46  A7P  87.78  TAL  234.10  TAP  8.70  RCA  108.72  APO  163.93  V2  34.789 
7AP  101.35  ETS  12.60  7AE  133.13  ETE  121.30  7AC  92.40  ETC  160.02  ClP-105.53 


CLA  -12.19 

RAL  8.28 

RAD  6568.5 

VEL  12.641 

PTH  2.29 

VHP  4.685 

DPA  40.10 

RAP  351 .19 

ECC  1 .6326 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1987,92 

-13.50 

27.62 

238.39 

115.13 

3 16  14 

1387.9 

-10.01 

20.68 

5408.70 

28.04 

248.20 

245.98 

85.91 

13  2 39 

4808.7 

27.J8 

239.64 

1745.59 

-14.81 

9.15 

237.74 

116.27 

4 27  18 

1145.6 

-11.16 

2.26 

5126.26 

29.49 

227,30 

245.85 

84.86 

14  25  31 

4526.3 

28.46 

218.64 

1575.94 

-18.24 

354.39 

235.85 

319.43 

5 18  38 

975.9 

-14 .18 

347.63 

4868.68 

33.34 

207.22 

245.33 

81  .97 

15  43  32 

4268.7 

33  .87 

1 98 . 3p 

TC3  -.7289 

BAU 

.5233 

RC3  .7112 

FAU 

.09497 

FC3-2.1390 

BSP 

5192 

BC3  1 .0184 

FSP 

-884 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1532.8  SGfi  959.7  SG3  279.4 

RRT  -.8570  RRF  -.9343  RTF  .8902 

SOB  1808.4  R23  .2030  R13  -.9284 

SGI  1756.2  SG2  431.6  THA  149.76 


ORBIT  OETERMINA 
ST  818.4  SR 
CRT  -.9887  CRS 
LSA  1085.2  MSA 
ELI  845.1  EL2 


TION  ACCURACY 
213.3  SS  693.1 
,9350  CST  -.9724 
132.0  SSA  19.4 
31 .0  AlF  165.53 


LAUNCH  DATE  MAR  4 1969 


flight  time  100.00 


ARRIVAL  DATE  JUN  12  1969 


heliocentric  CONIC 

RL  148.35  LAL  .00  LOL  163.25  VL  28.517 

RP  108.94  LAP  -2.39  LOP  301 .05  VP  38.217 

RC  98.436  GL  -16.31  GP  44.07  7AL  154.36 

planetocentric  conic 


distance  295.209 

GAL  -10.39  A7L  93.55  HCA  137.75  SMA  135.98  ECC  .20132  INC  3.5518  VI  30.035 

GAP  1.83  A7P  87.37  TAL  233.22  TAP  10.97  RCA  108.60  APO  163.35  V2  34.787 

7AP  104.15  ETS  16.01  7A£  130.66  ETE  124.27  7AC  91.08  ETC  160.77  ClP-109.90 


C3  38.276 

VHL  6.187 

DLA  -13.63 

RAL  9.62 

RAD  6568.5 

VEL  12.635 

PTH  2.29 

VHP 

4.830 

OPA  40 .80 

RAP  349.24 

ECC  1 .6299 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 0 51 

1937.59 

-12.03 

24.65 

239.67 

115.83 

3 

33  9 

1337.6 

-8.46 

17.80 

90.00 

11  25  27 

5456.92 

28.23 

251.72 

247.93 

87.66 

12 

56  24 

4856.9 

27.60 

243  .JI 

100.00 

4 15  2 

1698.25 

-13.36 

6.38 

238.99 

116.99 

4 

43  20 

1098.3 

-9.64 

359.57 

1 00.00 

12  53  58 

5171  .49 

29.72 

230.64 

247.85 

86.61 

14 

20  9 

457J  .5 

28.93 

221 .92 

11 0.00 

5 7 n 

1534.89 

-16.85 

352.02 

237.02 

120.19 

5 

32  46 

934.9 

-12.71 

345.36 

110.00 

14  18  18 

4907.61 

33.67 

210.21 

247.45 

83.71 

15 

40  5 

4307,6 

32.43 

201 .19 

DIFFERENTIAL 

CORRECTIONS 

MID- COURSE  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACV 

TDE  -.9428  TRA-i .0658  TC3  -.8173  BAU  .5558 
RDE  .2476  RRA  .3 101  RC3  .7154  FAU  .08909 
FCZ-1.8299  FRA  -.6672  FC3-2.0149  BSP  5635 
BOE  .9747  BRA  1.1100  BC3  1 .0862  FSP  -848 


SGT  1678.3  SGR  961-0  SG3  266.2  ST  925-2  SR 

RRT  -.8653  RRF  -.9401  RTF  .8987  CRT  -.996 7 CRS 

SOB  1934. p R23  .2144  RJ 3 -.9310  LSA  1386.4  MSA 

SGI  1885.8  SG2  428.8  THA  152.07  ELI  957.5  El2 


247.2  SS  712.3 
.9654  CST  -.9751 
128 .9  SSA  38.1 
19.5  ALF  165.08 


2057 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ) 


LAUNCH  CAT£  MA R 4 1969  Fl I GHT  TIME  102.00  ARRIVAL  CATE  JUN  U 1969 

HELIOCENTRIC  CCNIC  CISTANCE  301.345 

RL  MR. 35  LAL  .00  LOt  163.25  VL  2$. ill  GAL  -10.23  A7l  93.99  HCA  MO, 90  SMA  135.61  ECC  .20017  INC  3.9924  VI  30.035 

RP  1 OR . 94  LAP  -2.52  LOP  304.22  VP  38.181  GAP  2.39  A2P  86.90  TAl  232.27  TAP  13.17  RCA  108.46  APO  162.75  V2  34.785 

RC  200.837  CL  -18.38  GP  45.59  7Al  152.54  7AP  106.57  ET5  19.54  7AE  128. M ETE  126.83  7AC  89.89  ETC  162.43  ClP-114.05 

planetocentric  conic 


C3  38.278 

VHL  6,107 

CLA  -15.24 

RAl  11.13 

RAC  6568.5 

VEL  12.635 

PTH  2.29 

VHP 

5.008 

CPA  41.68 

RAP  347.35 

ECC  1 .6300 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

Tnj 

i time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 21  20 

1880.91 

-10.33 

21 .36 

24  1 .27 

116,51 

3 

52  41 

1200.9 

-6.60 

14.50 

9 0.00 

1117  2 

5513.62 

28.32 

255.86 

250.20 

89.74 

12 

40  56 

4913.6 

27.90 

247. 22 

1 00.00 

4 34  22 

1645.26 

-11.71 

3,32 

240.55 

117.70 

5 

1 47 

1045.3 

-7.91 

356.59 

1 00.00 

12  46  41 

5224.51 

29.87 

234.57 

250.18 

88.67 

14 

13  46 

4624.5 

29.36 

225.81 

no. oo 

5 24  6 

M89.48 

-15.27 

349.44 

230.49 

120.98 

5 

40  56 

889.5 

-11 .06 

342.07 

no. oo 

M 13  27 

4953.05 

33.95 

213.73 

249.95 

05.77 

15 

36  0 

4353.1 

32.99 

204 . 62 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE  TERMINA T ION  ACCURACY 

TCE-1.074I  TRA-1.0912  TC3  -.8980  BAU  .5863  SOT  1822.4  SGR  956.1  SG3  250.8  ST  1043.7  SR  283.7  SS  730.4 

ROE  .2937  RRA  .2653  RC3  .7n6  FAU  .00249  RRT  -.0699  RRF  -.94  52  RTF  .9040  CRT  -.9976  CRS  .9025  CST  -.9775 

FCE'I  .0133  FRA  -.5479  FC3-1  .8656  BSP  6049  SOB  2058.0  R23  . 2260  R13  -.9328  LSA  1298.8  MSA  127.1  SSA  16.5 

BCE  1.1136  BRA  1.1230  BC3  1.M58  F$P  -798  SCI  2013.2  SG2  426.9  THA  154.23  ELI  2081.4  EL2  18.9  AlF  164.82 

LAUNCH  CATE  MAR  4 1969  FLIGHT  TIME  104.00  ARRIVAL  CATE  JUN  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  307.453 


RL  148.35 

LAL 

.00 

La  163.25 

VL  28.422 

CAL  -10.06 

A7L  94.50  HCA  144.05 

SMA 

135.22 

ECC  .1990? 

INC 

4.4969 

Vl 

30.035 

- 

RP  108.95 

LAP 

-2.64 

LOP  307.38 

VP  38.143 

GAP  2.52 

A7P  86.36 

TAl  231 .26 

TAP 

15.30 

RCA  108.30 

APO 

162.M 

V2 

34.704 

i 

RC  103.240 

CL 

-20.71 

CP  47.28 

7AL  150.45 

7AP  108.58 

ETS  23.19 

7AE  125.55 

ET£ 

129.05 

?AC  88 . 79 

ETC 

162.01 

CLP-118.01 

I 

planetocentric  ccnic 

f 

C3  38 . 508 

VHL 

6.206 

OLA  -17.05 

RAL  12.05 

RAD  6568.5 

VEL  12.644 

PTH  2.30 

VHP 

5.224 

OPA  42.77 

RAP 

345.46 

ECC  I .6330 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

P0  CST  TIM 

INJ  2 LAT 

INJ 

i 2 LONG 

• 

90.00 

3 

45  24 

1815.94 

-8.33 

17.63 

243.30 

117.16 

4 

15  40 

1215.9 

-4.62 

10.92 

" 

90.00 

11 

6 38 

55 81 .62 

28.24 

260.84 

252.85 

92.23 

12 

39  40 

4981 .6 

28.25 

252.17 

100.00 

4 

56  50 

1585.01 

-9.78 

359.89 

242,53 

118.39 

5 

23  23 

985.0 

-5.91 

353.23 

i 

100.00 

12 

37  45 

5287.79 

29.07 

239.28 

252.91 

91.15 

14 

5 53 

4687.8 

29.71 

230.40 

110.00 

5 

43  40 

1438  . 68 

-13.47 

346.60 

240.35 

121.72 

6 

7 39 

838.7 

-9.18 

340.13 

- 

110.00 

M 

7 32 

5006.88 

34.14 

217.92 

252.88 

88.25 

15 

30  59 

4406.9 

33.52 

206.73 

| 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERWlNA TION  ACCURACY 

TOE-1.2259  TRA-1.1054  TC3  -.9694  BAU  .6160  SGT  1966.8  SCR  949.3  SC3  234.5  ST  1176.9  SR  324.3  SS  74 9.8 

ROE  ,3435  RRA  .2154  RC 3 .7012  FAU  .07562  RRT  -.8720  RRT  -.9501  RTF  .9099  CRT  -.9955  CRS  .992 1 CST  -.9800 

FOE-1. 7929  FRA  -.4312  FC3-J.7000  BSP  6489  SOB  2104.0  R23  .2390  R13  -.9345  LSA  M26.9  MSA  126.7  SSA  14.7 

BOE  1.2731  BRA  1.1262  BC3  1.1964  FSP  -750  SCI  2141.9  SC2  426.7  THA  156.1?  ELI  1220.4  EL2  29.8  AlF  164.65 


LAUNCH  CATE  MAR  4 1969  FLIGHT  TIME  106.00  ARRIVAL  CATE  JUN  10  19 69 

HELIOCENTRIC  CONIC  DISTANCE  313.535 

RL  U0.35  LAL  .00  La  163.25  Vl  28.371  GAL  -9.00  A7l  95.08  HCA  1 47.19  SMA  134.02  ECC  .19002  INC  5.0640  VI  30.035 

RP  108.95  LAP  -2.75  LOP  310.54  VP  38.105  CAP  2.85  A7P  85.72  TAL  230.10  TAP  17.37  RCA  106.13  APO  161.52  V2  34.763 

RC  105.643  CL  -23.35  CP  49.19  7AL  140.05  7AP  110.15  ETS  27.01  7AE  122.07  ETE  130,98  7AC  87.74  ETC  162.55  ClP-121 .81 

PLANETOCENTRIC  CONIC 

C3  39,064  VHL  6,250  CLA  -19.10  RAL  14.80  RAO  6568.5  VEL  12.666  PTH  2.30  VHP  5.487  CPA  44.10  RAP  343.47  ECC  1.6429 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 M 21 

1739.64 

-5.93 

13.31 

245.92 

117.74 

4 43  20 

1139.6 

-2.17 

6.64 

90.00 

10  53  17 

5665.17 

27.06 

266.92 

255.94 

95.25 

12  27  42 

5065.2 

28.30 

250.20 

100.00 

5 23  55 

1515.12 

-7.49 

355.96 

245.07 

139.02 

5 49  10 

915.1 

-3.56 

349.37 

100.00 

12  26  24 

5364.92 

29.63 

245.00 

256.10 

94.15 

13  55  49 

4764.9 

29.09 

236.20 

tfo.oo 

6 6 41 

13 81 .11 

-11.39 

343.44 

242.72 

122.45 

6 29  42 

783 .1 

-7.03 

337.07 

110.00 

14  0 7 

5071 .69 

34.16 

222.98 

256.36 

91 .24 

15  24  39 

4471 .7 

33.96 

213.74 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TDE-1.4038  TRA-1 .1056  TC3-1 .0267  BAU  .6435  SGT  2110.4  SCR  938.7  SC 3 217.1  ST  1327.1  SR  367.4  SS  769.8 

ROE  .3967  RRA  .1587  RC3  .6813  FAU  .06841  RRT  -.8713  RRF  -.9543  RTF  .9143  CRT  -.9922  CRS  .9970  CST  -.9624 

FOE-1.7674  FRA  -.3171  FC3-1 .5162  BSP  6931  SCB  2309.7  R23  .2509  R13  -.9361  LSA  1572.3  MSA  127.7  SSA  12.8 

BOE  1.4588  BRA  1.1170  8C3  I .2322  FSP  -698  SCI  2269.7  SC2  428.3  THA  157.99  ELI  1376.3  El2  44.3  AlF  164.62 

LAUNCH  date  MAR  4 1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  319,592 

RL  148.35  LAL  .00  La  163.25  VL  28.317  GAL  -9.70  A?L  95.78  HCA  150.33  SMA  134.41  ECC  .19700  INC  5.7005  VI  30.035 

RP  108.95  LAP  -2.86  LOP  313.70  VP  38  .065  CAP  3.16  A7P  84.97  TAL  229.05  TAP  19.38  RCA  107.93  APO  160.89  V2  34.703 

RC  108.045  CL  -26.36  GP  5J.50  7AL  145.27  7AP  111.25  ETS  3j  .04  ?AE  120.06  ET£  132.71  7AC  86.70  ETC  363.10  ClP-325.5] 

planetocentric  ccnic 


C3  40.098 

VHL 

6.332 

OLA  -21.44 

RAl  17.06 

RAO  6568.5  VEL  12.707 

PTH  2.31 

VHP  5.810 

OPA  45.60 

RAP 

341  .27 

ECC 

1 .6599 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

50  25 

1646.59 

-2.96 

0.00  249,35 

118.17 

5 17 

52 

1046.6 

.03 

I .45 

90.00 

30 

35  12 

5771 ,40 

26.97 

274.56  259.49 

98.90 

12  11 

23 

5171.4 

27.93 

266.03 

100.00 

5 

57  1 

1431.67 

-4.71 

351.32  240.30 

119.55 

6 20 

53 

031  .7 

-.74 

344 .79 

1 00.00 

12 

11  17 

5461  .56 

28.94 

252.10  259.82 

97.82 

13  42 

19 

4061  .6 

29.7  2 

243.38 

110.00 

6 

34  17 

1314.84 

-8.95 

339.87  245.78 

123.13 

6 56 

12 

714.0 

-4.52 

333.57 

110.00 

13 

50  30 

5151  .15 

33.87 

229.17  260.46 

94.89 

15  16 

22 

4551 .2 

34 .10 

219.93 

differential 

. CORRECTIONS 

MIO-CCURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .6154 

tra- 

■1 .0871 

TC3-1 .0637 

BAU  .6677 

SGT  2251 .2  SGR 

921.2  SG3 

198.3 

ST  1496.2 

SR 

410.2 

SS 

708.6 

ROE  .4516 

RRA 

.0920 

RC  3 .6480 

FAU  .06002 

RRT  -.0660  RRF  - 

,9573  RTF 

.9180 

CRT  -.9885 

CRS 

.9992 

CST 

-.9846 

FOE-1 .7340 

FRA 

-.2032 

FC3-1 .3130 

BSP  7332 

SGB  2432.4  R23 

.2625  Rl 3 - 

.9374 

LSA  1735.5 

MSA 

130.1 

SSA 

10.9 

BOE  1 .6774 

BRA 

1 .0910 

BC3  1.2456 

FSP  -635 

SGI  2393.7  SG2 

432.1  THA  159.79 

ELI  1550.3 

El2 

59.8 

AlF 

164 ,0J 

2058 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968-69) 


LAUNCH  CATE:  MAR  4 1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  22  1969 

HELIOCENTRIC  CONIC  CISTANCE  325.622 

RL  148.35  LAL  .00  LOL  163.25  VL  26.262  GAL  -9.50  A7l  96.63  MCA  153.47  SMA  133.96  ECC  .19603  INC  6.6253  Vi  30-035 

RP  100  ,94  LAP  -2.95  LOP  316.07  VP  38 .025  GAP  3.45  A7P  84.07  TAL  227.86  TAP  21.33  RCA  307.72  APO  160.25  V2  34.704 

RC  110.446  GL  -29.81  GP  53.92  7AL  142.04  7AP  111.84  ETS  35.32  7AE  117.05  ETE  134.35  7 AC  85.60  ETC  163.71  ClP-129.18 

planetocentric  CONIC 

C3  41  .854  VHL  6.469  CLA  -24.11  RAL  19.69  RAO  6568.6  VEL  12.776  PTH  2.32  VHP  6.216  OPA  47.52  RAP  338.68  ECC  I .6888 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 38  17 

1 524 . 70 

.97 

1 .28 

254.04 

118.30 

6 3 42 

924.7 

4.75 

354 .64 

90.00 

10  8 21 

626.90 

25.04 

306.72 

263.42 

103.67 

10  18  48 

26.9 

26.68 

298.4  3 

100.00 

6 39  34 

1326.89 

-1.17 

345.56 

252.85 

119.87 

7 I 41 

726.9 

2.81 

339.04 

100.00 

11  49  46 

5587.98 

27.43 

261  .16 

264.04 

102.37 

13  22  54 

4988  .0 

28.86 

252.67 

HO. 00 

7 8 18 

1236.78 

-6.02 

335.72 

249.84 

123.71 

7 28  55 

636.8 

-1  .55 

329.49 

I 10.00 

13  37  31 

5250.86 

33.03 

236.82 

265.28 

99.35 

15  5 2 

4650.9 

33.97 

227. 7 J 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINA TICN  ACCURACY 

TOE-1.8767  TRA'1.0465  TC3-1 .0754  BAU  .6893  SGT  2393.7  SCR  899.1  SG3  179.1  ST  1690.3  SR  452-0  SS  808.9 

ROE  .5097  RRA  .0157  RC3  .6009  FAU  .05316  RRT  -.8584  RRF  -.9586  RTF  .9223  CRT  -.9851  CRS  .9997  CST  -.9868 

FOE-1. 6995  FRA  -.0976  FC3-1 .099?  BSP  7767  SOB  2557.0  R23  .2713  R13  -.9396  USA  1923.0  MSA  133.6  SSA  9.0 

BDE  1 .9447  BRA  1 .0467  0C3  1.2319  FSP  -575  SGI  2519.1  5G2  438.2  THA  161.55  ELI  1748.1  El2  75.3  AlF  165.21 

LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  112.00  ARRIVAL  CATE  JUN  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  331 .627 

RL  148.35  LAL  .00  LOL  163.25  Vl  28.205  GAL  -9.30  A7L  97.68  HCA  156.60  SMA  133.55  ECC  .19511  INC  7.6783  VJ  30  . 0 3 5 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.984  GAP  3.73  A7P  82.95  TAL  226.63  TAP  23.23  RCA  107.50  APO  159.61  V2  34.786 

RC  112.844  GL  -33.77  GP  56.87  7Al  138.28  ZAP  111.87  ETS  39.97  7AE  113.78  ETE  136.06  7AC  84.37  ETC  164.53  ClP-132.96 

planetocentric  conic 

C3  44.752  VHL  6.690  DlA  -27.15  RAL  22.82  RAO  6568.7  VEL  12.889  PTH  2.35  VHP  6.738  OPA  49.60  RAP  335.49  ECC  1.7365 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 54  26 

1325.71 

7.33 

350.11 

261.13 

117.43 

7 16  32 

725.7 

10.95 

343.30 

90.00 

9 17  11 

859.61 

20.41 

322.19 

267.04 

110.06 

9 31  31 

259.6 

22.96 

314  .44 

100.00 

7 39  57 

1178.67 

3.85 

337.42 

259.23 

119.67 

7 59  36 

578.7 

7.77 

330.83 

100.00 

11  14  21 

5769.93 

24.15 

273.70 

268.44 

108.17 

12  50  31 

5169.9 

26.4J 

265.63 

110.00 

7 51  57 

1141 .01 

-2.38 

330.70 

255.35 

124.11 

8 10  58 

54J  .0 

2.11 

324  .49 

1 10.00 

13  18  51 

5380.35 

31.18 

246.46 

270.78 

104.77 

14  48  31 

4780.4 

32.89 

237.66 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE -2. 2060  TRA  -.9731  TC3-1 .0504  BAU  .7048  SGT  2534.2  SGR  864.4  SG3  159.1  ST  1910.6  SR  483.4  SS  827.2 

ROE  .5632  RRA  -.0761  RC3  .5333  FAU  .04528  RRT  -.8425  RRF  -.9560  RTF  .9273  CRT  -.9812  CRS  .9988  CST  -.9890 

FDE-1  .6585  FRA  .0036  FC3  -.8760  BSP  8162  SG0  2677.6  R23  .2774  R13  -.9424  LSA  2132.9  MSA  137.9  SSA  7.2 

BDE  2.2768  BRA  .9761  BC3  1.17 80  FSP  -509  SGI  2640.0  SG2  446.9  THA  163.48  ELI  1968.7  EL2  90.6  AlF  166.03 


LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  114.00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  337.603 

RL  148.35  LAL  .00  LOL  163.25  VL  28.147  GAL  -9.09  A7L  99.04  HCA  159.72  SMA  133.12  ECC  .19422  INC  9.0356  Vl  30.035 

RP  108.93  LAP  -3.12  LOP  323.20  VP  37.944  GAP  4.00  A7P  81.52  TAL  225.34  TAP  25.06  RCA  107.26  APO  158.97  V2  34.789 

RC  115.239  GL  -38.32  GP  60.30  7Al  133.90  7AP  111.28  ETS  45.16  7AE  110.16  ETE  138.09  7AC  82.89  ETC  165.79  ClP-137. 09 

PLANETOCENTRIC  CONIC 


C3  49.555 

VHL 

7.040 

OLA  -30.57 

RAL 

26.61 

RAO  6568.8  VEL  13.074 

PTH  2.39 

VHP 

7. 

433 

OPA 

51  .86 

RAP 

331 .34 

ECC  1 .81 55 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

77.97 

6 

44  19 

1429.14 

14.60 

1.52  270.43 

117.16 

7 

0 

0 

829.1 

18.12 

354.45 

102.03 

9 

57  32 

807.26 

14.61 

315.70  270.44 

117.15 

10 

10 

59 

207,3 

10.14 

300.63 

77.97 

6 

44  19 

1429.14 

14.60 

1.52  270.43 

117.16 

7 

$ 

8 

829.1 

18.  J2 

354.45 

102.03 

9 

57  32 

807.26 

14.61 

315.70  270.44 

117.15 

10 

10 

59 

207.3 

18.14 

308.63 

110.00 

8 

52  34 

1011.50 

2.57 

323.94  263.25 

124.10 

9 

9 

26 

411  .5 

7.03 

31 7%  69 

110.00 

12 

48  27 

5560.94 

27.35 

259.11  276.57 

111.35 

14 

21 

8 

4960.9 

30.00 

250.92 

DIFFERENTIAL  CORRECTIONS 

MI 0- COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.6397 

TRA 

-.8551 

TC3  -.9813  BAU 

.7136 

SGT  2679.3  SGR 

812.8  SG3 

139.1 

ST 

2162.6 

SR 

492.2 

SS  045.6 

RDE  .6008 

RRA 

-.1854 

RC3  .4440 

FAU 

.03749 

RRT  -.0140  RRF  - 

.9446  RTF 

.9344 

CRT 

-.9758 

CRS 

.9961 

CST  -.9912 

FOE-1 .6170 

FRA 

.0947 

FC3  -.6549 

BSP 

8599 

SGB  2799.8  R23 

.2771  R13  - 

.9469 

LSA 

2369.3 

MSA 

142.4 

SSA  5.7 

BOE  2.7072 

BRA 

.8750 

BC3  1 .077J 

FSP 

-445 

SGI  2762.1  SG2 

457.9  THA  165.73 

ELI 

2215.4 

El2 

105.0 

ALF  167.45 

LAUNCH  DATE  MAR 

4 1969 

FLIGHT  TIME  116. 00 

ARRIVAL 

DATE 

JUN  20  1969 

HELIOCENTRIC  CONIC 

OISTANCE  343.540 

RL  140.35 

LAL 

.00 

LOL  163.25 

VL 

28.088 

GAL  -8.87  A7L  100.86 

HCA  162.83 

SMA 

132.67 

ECC 

.19336 

INC10.8618 

Vl  30.035 

RP  108.92 

LAP 

-3.19 

LOP  326.36 

VP 

37.903 

GAP  4.26  A7P  79.61 

TAL  224.00 

TAP 

26.83 

RCA 

107.02 

APO 

158.33 

V2  34.792 

RC  117.630 

GL 

-43.48 

GP  64.28 

7AL 

128.82 

7AP  110.02  £T$  51.30 

7AE  106.04 

ETE 

140.93 

ZAC 

81  .02 

ETC 

167.96 

CLP-142.07 

PLANETOCENTRIC  CONIC 

C3  57.765 

VHL 

7.600 

OLA  -34.33 

RAL 

31.29 

RAO  6569.1  VEL  13.304 

PTH  2.45 

VHP 

8.401 

OPA 

54.17 

RAP 

325.75 

ECC  J .9507 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

IN. 

l 2 LAT 

INJ  2 LONG 

69.72 

6 

8 17 

1637.41 

14.90 

17.60  270.35 

121.29 

6 

35 

34 

1037.4 

18.94 

10.80 

110.28 

11 

10  55 

674.04 

14.92 

305.77  278.36 

121.29 

n 

22 

10 

74.8 

18.95 

290 . 96 

69.72 

6 

8 17 

1637.41 

14.90 

17.60  278.35 

121.29 

6 

35 

34 

1037.4 

18.94 

10.00 

110.28 

11 

10  55 

674.04 

14.92 

305.77  278.36 

121 .29 

11 

22 

10 

74.0 

18.95 

298 .96 

69.72 

6 

0 17 

1637.41 

14.90 

17.60  270.35 

121.29 

6 

35 

34 

1037.4 

18.94 

10.80 

110.28 

11 

10  55 

674.84 

14.92 

305.77  270.36 

121.29 

•11 

22 

JO 

74.8 

18.95 

290 .96 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-3.2286 

TRA 

-.6605 

TC3  -.0547 

BAU 

.7073 

SGT  2024.1  SGR 

724.0  SG3 

118.8 

ST 

2440.9 

SR 

445.2 

SS  061.5 

RDE  .5787 

RRA 

-.3192 

RC3  .3290 

FAU 

.02966 

RRT  -.7504  RRF  - 

.9064  RTF 

.9441 

CRT 

-.9631 

CRS 

.9877 

CST  -.9933 

FOE-1 .5728 

FRA 

.1799 

FC3  -.4445 

BSP 

8964 

SGB  2915.6  R23 

.2609  R1 3 - 

.9533 

LSA 

2622.4 

MSA 

146.6 

SSA  4,4 

BDE  3.2801 

BRA 

.7335 

BC3  .9158 

FSP 

-377 

SGI  2877.5  SG2 

470.2  THA  168.80 

ELI 

2478  .4 

El2 

110.0 

AlF  170.01 

2059 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  * 


LAUNCH  DATE  MAR  4 J969  FLIGHT  TIME  316.00  ARRIVAL  CATE  JUN  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  349 .451 

RL  140.35  LAL  .00  La  163.25  Vl  20.028  CAL  '8.63  A7l  103.46  MCA  165.91  SMA  132.23  ECC  .19251  INC13.4634  VI  30.035 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.062  GAP  4.50  A7P  76.93  TAL  222.61  TAP  20.52  RCA  106.77  APO  157.68  V2  34.796 

RC  120.015  CL  -49.18  OP  68.86  7AL  122.99  ?AP  108.03  ETS  59.32  7AE  101.2 4 ETE  145.67  7AC  70.55  ETC  172.12  ClP-149.12 

Plane tocentr ic  conic 

C3  72.683  VHL  8.525  DLA  -30.24  RAL  37.19  RAO  6569.4  VEL  13.930  PTH  2.54  VHP  9.830  DPA  56.22  RAP  318.08  ECC  2.1962 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.15 

5 56  5 

1798.67 

14.21 

30.06 

288.42 

125.88 

6 26  4 

1198.7 

18.00 

23.64 

116.85 

12  10  10 

623.85 

14.23 

301.21 

288.44 

125.88 

12  20  33 

23.9 

18.82 

294.79 

63.15 

5 56  5 

1790.67 

14.21 

30.06 

288.42 

125.88 

6 26  4 

1198.7 

18.00 

23.64 

116.85 

12  10  10 

623.85 

14.23 

301.21 

208.44 

125.80 

12  20  33 

23.9 

18.82 

294.79 

63.15 

5 56  5 

1798.67 

14.21 

30.06 

280.42 

125.08 

6 26  4 

1190.7 

18.00 

23.64 

116.85 

12  10  10 

623.85 

14.23 

301.21 

288.44 

125.80 

12  20  33 

23.9 

10.02 

294 .79 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TION  ACCURACY 

TOE-4 .0646  TRA  -.3344  TC3  -.6677  BAU  .6759  SOT  2973.2  SCR  579.3  SG3  99.2  ST  2733.2  SR  279.2  SS  879.6 

ROE  .3742  RRA  -.4703  RC3  .J940  FAU  .02209  RRT  -.5516  RRF  -.7487  RTF  .9581  CRT  -.8873  CRS  .9272  CST  -.9954 

FOE-1.5370  FRA  .2585  FC3  -.2631  BSP  9358  SCB  3029.1  R23  .2470  R13  -.9626  LSA  2880.9  MSA  149.2  SSA  3.3 

BOE  4.0818  BRA  .5771  0C3  .6956  FSP  -314  SCI  2990.8  SC2  480.3  THA  173.70  ELI  2744.4  El2  128.2  AtF  174.01 

LAUNCH  DATE  HAR  4 1969  FLIGHT  TIME  120.00  ARRIVAL  OATE  JUL  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  355.296 

RL  140.35  LAL  .00  La  163.25  VL  27.968  GAL  -8.38  A2L  107.48  MCA  168.96  SMA  131.78  ECC  .19162  INC17.4759  VI  30.035 

RP  108.09  LAP  -3.30  LOP  332.70  VP  37.821  CAP  4.7l  A7P  72.03  TAL  221.16  TAP  30.11  RCA  106.53  APO  157.03  V2  34.800 

RC  122.394  CL  -55.09  CP  73.87  JAL  116.45  ZAP  105.30  ETS  71  .07  7AE  95.43  ETE  155.05  7AC  75.12  ETC  181.03  CLP-161.76 

PLANETOCENTRIC  CONIC 


C3  102.657 

VHL 

10.132  OLA  -41 .80 

RAL  44.68 

RAO  6570.0  VEL  14.967  PTH  2.70 

VHP  12.110 

OPA 

57.36 

RAP 

307.62 

ECC 

2.6895 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

= 

57,86 

6 

1 43 

1944.32 

11.96 

40.50  300.96 

130.36 

6 34 

7 

1344.3 

17.06 

34.62 

7 

122.14 

13 

4 16 

632.69 

11.9 8 

300.14  300.97 

130.36 

13  14 

49 

32.7 

17.00 

294.19 

i 

57.86 

6 

1 43 

1944.32 

11.96 

40.58  300.96 

130.36 

6 34 

7 

1344.3 

17.06 

34.62 

\ 

122.14 

13 

4 16 

632.69 

11.98 

300.14  300.97 

130.36 

13  14 

49 

32.7 

17.08 

294.19 

z 

57.86 

6 

1 43 

1944.32 

n .96 

40.50  300.96 

130.36 

6 34 

7 

1344.3 

17.06 

34.62 

= 

122.14 

13 

4 16 

632.69 

11.98 

300.14  300.97 

130.36 

13  14 

49 

32.7 

17.08 

294.19 

7 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-5.2373 

TRA 

.2587 

TC3  -.4240 

BAU  .5879 

SGT  3090.0  SGR 

519.3  SG3 

01.0 

ST 

2962.4 

SR 

280.4 

SS 

909.4 

ROE  -.4551 

RRA 

-.5710 

RC3  .0610 

FAU  .01464 

RRT  .3550  RRF 

.1610  RTF 

.9763 

CRT 

.8830 

CRS 

-.8480 

CST 

-.9975 

FOE-1 .5307 

FRA 

.3435 

FC3  -.1235 

BSP  9736 

SG8  3133.4  R23 

-.2079  R13 

.9744 

LSA 

3108.6 

MSA 

149.4 

SSA 

2.5 

BOE  5.2571 

BRA 

.6276 

BC3  .4284 

FSP  -256 

SGI  3095.7  SG2 

404.4  THA 

3.51 

ELI 

2973.3 

EL2 

134.0 

alf 

4.92 

- 

LAUNCH  DATE 

MAR 

4 1969 

flight  time 

122.00 

ARRIVAL 

CATE 

JUL 

4 1969 

HELIOCENTRIC  CONIC  OISTANCE  361.031 


RL  148.35 

LAL  .00 

LOL  163.15 

VL  7 

27.906 

CAL 

-0.11 

A7L  114.43 

HCA  171.91 

SMA 

131.34 

ECC 

.19058 

INC24.4266 

V] 

30.035 

RP  108 .00 

LAP  -3.34 

LOP  335.07 

VP 

37.781 

CAP 

4,90 

A7P  65.79 

TAL  219.61 

TAP 

31  .52 

RCA 

106.31 

APO  156.37 

V2 

34  .005 

- 

RC  124.766 

CL  -60.18 

CP  77.91 

?Al 

109.30 

7 A P 

101.87 

ETS  96,4? 

7AE  8?.07 

ETE 

176.73 

7AC 

69.93 

ETC  202-46 

CLP 

169.06 

PLANETOCENTRIC  CONIC 

C3  173.413 

VHL  13.169 

OLA  -43.86 

RAL 

53.93 

RAO 

6570.9 

VEL  17.160 

PTH  2.94 

VHP 

16.160 

OPA 

56.27 

RAP  294.18 

ECC 

3.8539 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

' LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  < 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.99 

6 26  51 

2075.03 

7.02 

40.46 

315.69 

133.30 

7 

1 27 

1475.8 

13.26 

42.91 

125.01 

13  52  57 

700.62 

7.04 

302.40 

315.71 

133.30 

14 

4 37 

100.6 

13.27 

296.84 

54.99 

6 26  51 

2075.03 

7.82 

48.46 

315.69 

133.30 

7 

1 27 

1475.8 

13.26 

42.91 

= 

125.01 

13  52  57 

700.62 

7.84 

302.40 

315.71 

133.30 

14 

4 37 

100.6 

13.27 

296.04 

- 

54.99 

6 26  51 

2075.03 

7.02 

48.46 

315.69 

133.30 

7 

1 27 

1475.8 

13.26 

42.91 

125.01 

13  52  57 

700 .62 

7.84 

302.40 

315,71 

133.30 

14 

4 37 

J00.6 

13.27 

296.84 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-6.1324 

TRA  1.3605 

TC3  -.1529  BAU 

.3549 

SCT  2820.5  SCfl  1557.2  SC3 

65.5 

ST 

2679.5 

SR  1534.9 

SS 

900.4 

ROE- 3. 5272 

RRA  -.1438 

RC3  -.0069 

FAU 

.00643 

RRT  , 

.9297  RRF 

.0977  RTF 

.9954 

CRT 

.9941 

CRS  -.9903 

CST 

-.9995 

FOE-1 .6009 

FRA  .4741 

FC3  -.0321 

8SP 

9009 

see  3212.2  R23  - 

.1573  R13 

.9858 

LSA 

3236,2 

MSA  J54.7 

SSA 

1 .8 

BOE  7.0744 

BRA  1.3681 

eC3  .1531 

FSP 

-204 

SCI  3172.5  SC2 

503.4  THA 

27.63 

ELI 

3084.6 

EL2  145.2 

alf 

29.73 

LAUNCH  DATE  MAR  4 1969 

FLIGHT  TIME  124.00 

ARRIVAL  OATE 

JUL 

6 1969 

HELIOCENTRIC  CONIC 

OISTANCE  366. 

501 

RL  140.35 

LAL  .00 

La  163.25 

VL 

27.045 

GAL 

-7777  A7L  ll0.73  HCA  174.61 

SMA 

130.09 

ECC 

.18903 

INC38.7327 

Vl 

30  .0  3 5 

RP  100.06 

LAP  -3.37 

LOP  339,04 

VP 

37.741 

CAP 

5.01 

A7P  51.39 

TAL  217.88 

TAP 

32.50 

RCA 

106.15 

APO  155.63 

V2 

34.81 I 

RC  127.120 

CL  -61 .20 

CP  74.51 

7AL 

102.31 

7AP 

97.96 

ETS  139.10 

7AE  76.61 

ETE 

216.61 

7AC 

60.86 

ETC  242 .83 

CLP 

121 .25 

PLANETOCENTRIC  CONIC 

C3  388.046  VHL  19.699  DLA  -41.59  RAL  63.93  RAO  6572.1  VEL  22.569  PTH  3.26  VHP  24.576  OPA  50.07  RAP  279.24  ECC  7.3863 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

58.16 

7 

19  49 

2147.11 

2.70 

50.06 

330,87 

131.52 

7 55 

36 

1547.1 

7.98 

44  .44 

121 .04 

14 

19  47 

842.57 

2.7  2 

310.25 

330.00 

131.52 

14  33 

50 

242.6 

7.99 

304.63 

50.16 

7 

19  49 

2147.11 

2.7  0 

50.06 

330.07 

131.52 

7 55 

36 

1547.1 

7.98 

44.44 

121 .84 

14 

19  47 

042.57 

2.72 

310.25 

330.08 

131.52 

14  33 

50 

242.6 

7.99 

304 .63 

58.16 

7 

19  49 

2147.11 

2.70 

50.06 

330.87 

131.52 

7 55 

36 

1547.1 

7.98 

44  .44 

121 .04 

14 

19  47 

842.57 

2.72 

310.25 

330.88 

131.52 

14  33 

50 

242.6 

7.99 

304 .63 

)IFFERENTIAt 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.2721 

TRA 

2.2225 

TC3  -.0082 

BAU 

.5089 

SCT 

1000,5  SGR 

3029.7  SG3 

54.1 

ST  709.9 

SR 

2857.0 

SS 

3174,5 

ROE-9.7739 

RRA 

2.504S 

RC3  .0977  FAU- 

-.00703 

RRT 

.8212  RRF 

.9845  RTF 

.9083 

CRT  .9634 

CRS 

-.9901 

CST 

-.9783 

FDE-1 .8761 

FRA 

.7763 

FC3  .0 157 

BSP 

10017 

5G0 

3219.3  R23 

-.1179  R13 

.9929 

LSA  3164.4 

MSA 

192,1 

SSA 

.6 

BCE10.0345 

BRA 

3.3487 

6C3  .0981 

FSP 

-171 

SGI 

3163.9  SC2 

594,7  THA 

72.94 

ELI  2938.8 

EL2 

105.2 

ALF 

76.4  9 

2060 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


LAUNCH  CATE  MAR  4 1969  N FLIGHT  TIME  126.00  ARRIVAL  CATE  JUL  8 1 369 

HELIOCENTRIC  CONIC  DISTANCE  37] .069 

«L  Ufl.35  lAl  ,00  La  163.25  Vl  27.703  CAL  -7.24  A7L  163.04  HCA  176.46  SMA  130.45  ECC  .18552  INC73.04J9  VI  30.035 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37.701  GAP  4.06  A7P  16.99  TAl  215.56  TAP  32.0?  RCA  106.25  APO  154.65  V?  34.010 

RC  129.401  GL  -49.72  GP  56.04  7Al  96.54  7AP  94.30  ETS  167.45  7A£  56.24  ETE  240.04  7AC  42.02  ETC  27], 69  ClP  97.87 

planetocentric  CONIC 


C3H94 .200 

VHL 

34 

.557 

CLA  -28.07 

RAL  70.64 

RAO  6573.1 

VEl  36.270 

PTH  3.53 

VHP 

43. 

.370 

DPA  32.29 

RAP  266.7] 

ECC20 . 6536 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

10 

43 

34 

1675.46 

-3.09 

9.70 

339.61 

110.07 

u 

U 

29 

1075.5 

-.10 

3.06 

90.00 

1 1 

49 

32 

1461  .28 

3.01 

357.74 

343.30 

118.17 

12 

13 

53 

861 .3 

6.76 

351  .06 

100.00 

1 1 

10 

23 

1500.72 

-9.90 

.10 

336.37 

110.35 

11 

36 

51 

908.7 

-6.03 

353.44 

100.00 

14 

5 

24 

1023.25 

9.01 

320 . 77 

346.56 

110.62 

14 

22 

27 

423.3 

12.77 

321 .99 

110.00 

11 

13 

29 

1570.96 

-10.34 

354.57 

331  .50 

119.37 

11 

39 

40 

979.0 

-14.29 

347.80 

110.00 

16 

10 

47 

605 . 75 

17.42 

301 .91 

351.39 

119.09 

16 

20 

53 

5.0 

21  .26 

294.09 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACT 

TOE  3.9636  TRA  1.1276  TC3  -.0594  BAU  3.0049  SGT  006.1  SCR  2779.9  SG3  40.4  ST  663.6  SR  2070.9  SS  1530.3 

RO-12.2760  RRA  7.4690  RC3  .1039  FAU- . 04055  RRT  -.7002  RRF  .9903  RTF  -.6579  CRT  -.9554  CRS  -.9997  CST  .9475 

FOE-2.3901  FRA  1.6495  FC3  .0352  BSP  079?  SO0  2094.4  R23  -.099 4 R1 3 .9950  L$A  2650 .0  MSA  190.5  SSA  .6 

BCE  12. 9069  BRA  7.5536  BC3  .1932  FSP  -153  SGJ  2039.0  $02  563.5  THA  101.95  ELI  2174.2  El2  107.4  AlF  107.09 

LAUNCH  OATE  MAR  4 1969  FLIGHT  TIME  120.00  ARRIVAL  CATE  JUL  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  301.474 

RL  140.35  LAL  .00  La  163.25  VL  27.721  GAL  -7.91  A7L  32.20  HCA  104.01  SHA  130.01  ECC  .19616  INC57.0O27  VI  30.0  3 5 

RP  100.02  LAP  -3.39  LOP  345.39  VP  37.662  GAP  6.35  A7P  147.74  TAL  216.67  TAP  40.60  RCA  104.51  APO  155.5 1 V2  ' 34.025 

RC  131.023  GL  55.40  GP  -64.01  7Al  90.67  7AP  97.02  ETS  106.94  7AE  69.31  £TE  112.90  7AC  70.37  ETC  50.43  ClP  106.19 

PLANETOCENTRIC  CONIC 


C3  795.142 

VHL 

20 

.190 

DLA  71 .2?  RAL  20.39 

RAO  6572.0 

VEL  30.273 

PTH  3.45 

VHP 

35- 

.191 

OPA  -87.11 

RAP  217.64 

ECC] 4. 0860 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

t time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  .46 

14 

37 

17 

5073.63 

-.35 

247.50 

290.20 

10.78 

16 

1 

51 

4473.6 

-7.93 

245.40 

158.54 

1 

14 

54 

3313.00 

'•35 

96.06 

290.26 

10.70 

2 

10 

7 

2713.1 

-7.9? 

93.80 

21  .46 

14 

37 

17 

5073.63 

-.35 

247.50 

290.28 

18.78 

16 

1 

51 

4473.6 

-7.93 

245 .40 

150.54 

1 

14 

54 

3313.08 

-.35 

96.06 

290.26 

18.70 

2 

10 

7 

2713.1 

-7.92 

93.80 

21  .46 

14 

37 

37 

5073.63 

-.35 

247.50 

290.20 

10.70 

16 

1 

51 

4473.6 

-7.93 

245.40 

158.54 

1 

14 

54 

3313.08 

-.35 

96.06 

290.26 

10.78 

2 

10 

7 

2713.1 

-7.92 

93.88 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TICN  ACCURACV 

TOE-1.0743  TRA  1.2060  TC3  -.0660  BAU  2.0296  SGT  077.2  SGR  3120.6  SG3  50.5  ST  316.2  SR  2676.6  SS  1567.2 

RO-1 3.0296  RRA  2.0732  RC3  -.1709  FAU-. 02751  RRT  .7139  RffF  -.9906  RTF  -.6797  CRT  .7092  CRS  .9999  CST  .7003 

FOE  2.5144  FRA  -.3603  FC3  .0299  BSP  9930  SGB  3241.5  R23  -.0067  R13  -.9960  LSA  3111.6  MSA  195.4  SSA  3.2 

6OE13.O730  BRA  2.3909  BC3  .1909  FSP  -164  SGl  3105.2  SG2  601.0  THA  70.23  ELI  2600.2  EL2  193.3  AlF  54.65 


LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  130.00  ARRIVAL  CATE  JUL  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  306.402 


RL  148.35 

LAL 

.00 

La  163.25 

VL  27.656 

GAL  -7.46 

A7t  57.39 

HCA 

106.30 

SMA 

129.57 

ECC  .19371 

INC32.61  36 

Vl 

30,035 

RP  108.79 

LAP 

-3.39 

LOP  340.56 

VP  37.623 

GAP  6.32 

A7P  122.46 

TAL 

214.65 

TAP 

40.96 

RCA  104.47 

APO  154.67 

V2 

34 .833 

RC  134.153 

GL 

61  .52 

GP  -74.93 

7AL  103.06 

ZAP  101.86 

ETS  222.04 

7AE 

85.05 

ETE 

146.55 

7AC  93.45 

ETC  124.5? 

CLP 

142.21 

PLANETOCENTRIC  CONIC 

C3  282.754 

VHL 

16.815 

OLA  69.39 

RAL  351.69 

RAD  657J .6 

VEL  20.101 

PTH 

3.14 

VHP 

20.056 

OPA  -75.65 

RAP  62.64 

ECC 

5.6534 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

23.56 

12 

47  10 

4970.10 

-6.08 

244.60 

259.40 

20.73 

14 

10  16 

4378.2 

-13.55 

242.19 

156.44 

23 

11  59 

3228.81 

-6.07 

95.36 

259.30 

20.73 

24 

5 40 

2628.0 

-13.54 

92.08 

23.56 

12 

47  10 

4970.10 

-6.08 

244.60 

259.40 

20.73 

14 

10  16 

4370.2 

-13.55 

2*2.19 

156.44 

23 

11  59 

3228.01 

-6.07 

95.36 

259.30 

20.73 

24 

5 40 

2628.0 

-13.54 

92.80 

23.56 

12 

47  10 

4970.10 

-6.00 

244.60 

259.40 

20.73 

14 

10  16 

4378.2 

-13.55 

24?.  19 

156.44 

23 

11  59 

3228.01 

-6.07 

95.36 

259.38 

20.73 

24 

5 40 

2628.0 

-13.54 

92.08 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  3.3266  TRA  -.9552  TC3  -.0190  BAU  .2159  SGT  1464.3  SGR  3269.5  SG3  60.1  ST  1J67.0  SR  1621.3  SS  791.1 

RCE-3.9750  RRA  3.0670  RC3  -.0530  FAU  .00224  RRT  -.0920  RRF  -.9774  RTF  .9651  CRT  -.9421  CRS  .9029  CST  -.9575 

FOE  1.1004  FRA  -.5040  FC3  -.0069  BSP  11157  SGB  3502.4  R23  -.1356  R13  -.9097  LSA  2123.7  MSA  325.9  SSA  3.6 

8DE  5.1034  BRA  3.2131  BC3  .0571  FSP  -195  SGI  3529.6  SG2  613.1  THA  112.49  ELI  1971.5  El2  321.7  AlF  125.22 

LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  132.00  ARRIVAL  DATE  JUL  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  392.029 

RL  140.35  LAL  .00  La  163.25  VL  27.596  GAL  -7.12  A7L  60.20  HCA  109.13  SMA  129.14  ECC  .19277  INC21.7906  Vl  30.035 

RP  100.77  LAP  -3.30  LOP  351  .74  VP  37.505  GAP  6.44  ATP  111.55  TAL  212.91  TAP  42.04  RCA  104.24  APO  154  .03  V2  34.843 

RC  136.471  GL  59.42  GP  -72.53  TAL  109.06  TAP  107.45  ETS  260.27  TA£  95.64  ETE  191.50  7AC  101.77  ETC  170,69  ClP  177.66 

planetocentric  conic 

C3  139.490  VHL  11.011  DLA  64.29  RAL  340.54  RAO  6570.5  VEL  16.150  PTH  2.04  VHP  14.500  DPA  -65.04  RAP  55.41  ECC  3.2950 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  JNJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

29.52  1240  4 4649.05  -12.56  230.01  252.39  26.30  14  053  4249.0  -19.70  234.66 

150.40  2246  5 3130.36  -12.55  95.22  252.37  26.30  23  30  24  2530.4  -19.69  91.80 

29.52  12  40  4 4849.05  -12.56  230.01  252.39  26.30  14  0 53  4249.0  -19.70  234.66 

150.40  22  46  5 3130.36  -12.53  95.22  252.37  26.30  233024  2530.4  -19.69  91.00 

29.52  12  40  4 4049.05  -12.56  230.01  252.39  26.30  14  0 53  4249.0  -19.70  234.66 

150.40  2246  5 3130.36  -12.55  95.22  252.37  26.38  23  30  24  2530.4  -19.69  91.00 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.0152  tra-2.7022  TC3  -.2331  BAU  .4309  SGT  3402.1  SCR  1361.4  SG3  74.1  ST  1735.3  SR  414.7  SS  618.1 

ROE  -.1632  RRA  1.2133  RC3  .0320  FAU  .01477  RRT  -.9239  RRF  -.0595  RTF  ,9800  CRT  -.6090  CRS  .5935  CST  -.9922 

FOE  .9136  FRA  -.6273  FC3  -.0916  BSP  11650  SGB  3738.0  R23  -.1074  R13  -.900!  LSA  1062.6  MSA  309.5  SSA  2.0 

80E  3.0196  BRA  3.0353  BC3  .2353  FSP  -241  SGl  3706.7  SG2  409.3  THA  159.77  ELI  1759.3  EL2  296.5  AlF  J70.37 


2061 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAH  A 1969  FLIGHT  TIME  134. DO  ARRIVAL  CATE  JUL  16  1969 


HELIOCENTRIC 

: conic 

DISTANCE  397.736 

RL  148.35 

LAL  .00 

LOL  163.25 

VL  27.534 

GAL  -6.81 

A7L  73.83 

HCA 

192.14 

SMA 

128.7] 

ECC  .19236 

I NCI  6 . 1 731 

VJ 

30.035 

RP  108.74 

LAP  -3.36 

LOP  354.91 

VP  37.548 

GAP  6.61 

A7P  105.83 

TAL 

211.23 

TAP 

43.36 

RCA  103.95 

APO  153.47 

V2 

34.850 

RC  138.775 

GL  55.24 

GP  -66.39 

7AL  113.52 

7AP  113.08 

ETS  286.31 

7AE 

102.62 

ETE 

207.75 

7AC  107.56 

ETC  188.00 

CLP 

-168.12 

planetocentric  conic 

C3  85.915 

VHL  9.269 

OLA  59.67 

RAL  351.50 

RAO  6569.7 

VEL  14.397 

PTH 

2.62 

VHP 

11.446 

OPA  -56.68 

RAP  51.18 

ECC 

2.4J39 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

35.00 

13  13  14 

4725.88 

-17.83 

230.49 

250.66 

32.04 

14 

31  59 

4125.9 

-24.55 

226.25 

145.00 

22  44  32 

3061 .47 

-17.82 

94.20 

250.64 

32.04 

23 

35  34 

2461  .5 

-24.54 

89.97 

35.00 

13  13  14 

4725.88 

-17.83 

230.49 

250.66 

32.04 

14 

31  59 

4125.9 

-24.55 

226.25 

145. 00 

22  44  32 

3061 .47 

-17.82 

94.20 

250.64 

32.04 

23 

35  34 

2461  .5 

-24.54 

89.97 

35.00 

13  13  14 

4725.88 

-17.83 

230.49 

250.66 

32.04 

14 

31  59 

4125.9 

-24.55 

226.25 

145.00 

22  44  32 

3061 .47 

-17.82 

94.20 

250.64 

32.04 

23 

35  34 

2461  .5 

-24.54 

89.97 

differential  CORRECTIONS  MID-COURSE  execution  accuracy  orbit  determination  accuracy 

TOE  2.2547  TIM-2.7728  TC3  -.5810  BAU  .6684  SCT  3823.8  SCR  485 .0  SC3  90.7  ST  1726.3  SR  340.2  SS  587.4 

ROE  .5223  RRA  .2917  RC3  -.0320  FAU  .02335  RRT  -.3763  RRF  -.1532  RTF  .9692  CRT  .5806  CRS  -.7467  CST  -.9751 

FOE  .8821  FRA  -.6406  FC3  -.2353  BSP  12081  SC6  3854.5  R23  -.2338  R1 3 -.9678  LSA  1831 .0  MSA  297.6  SSA  2.7 

BOE  2.3144  BRA  2.7881  BC3  .5819  FSP  -299  SCI  3828.2  SC2  448.9  THA  177.23  ELI  1737.9  EL2  275.1  AlF  6.69 

LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  403.503 

RL  148.35  LAL  .00  LOL  163.25  VL  27.472  CAL  -6.50  A7L  77.23  MCA  195.21  SMA  128.28  ECC  .19223  INC12.7702  VI  30.035 

RP  108.71  LAP  -3.32  LOP  358.09  VP  37.512  CAP  6.79  ATP  102.34  TAL  209.57  TAP  44.78  RCA  103.62  APO  152.94  V2  34.860 

RC  141.067  CL  50.81  CP  -60.09  TAL  117.08  TAP  118.44  £TS  293.31  7AE  108.05  ET£  212.46  TAC  112.19  ETC  193.80  ClP-162.76 

planetocentric  conic 

C3  60.602  vhl  7.785  OLA  55.67  RAL  355.55  RAD  6569.1  VEL  13.489  PTH  2.47  VHP  9.684  OPA  -49.50  RAP  48.51  ECC  1.9974 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTM  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

39.84  134214  4618.76  -21.50  222.96  249.96  37.31  145913  4018.8  -27.77  217.91 

140.16  22  47  54  3004.93  -21.49  92.90  249.94  37.31  23  37  59  2404.9  -27.76  87.84 

39.84  13  42  14  4618.76  -21.50  222.96  24^,96  37.31  14  59  13  4018.8  -27.77  217.91 

140.16  22  47  54  3004.93  -21.49  92.90  249.94  37.31  233759  2404.9  -27.76  87.84 

39.84  13  42  14  4618.76  -21 .50  222.96  249.96  37.31  14  59  13  4018.8  -27.77  217.91 

140.16  224754  3004.93  -2 1.49  92.90  249.94  37.31  233759  2404.9  -27.76  87.84 

DIFFERENTIAL  CORRECTIONS  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  accuracy 

toe  1.8676  TRA-2.573 0 TC3  -.9636  BAU  .7863  SCT  3926.4  SCR  469.8  SC3  107.8  ST  J704.8  OR  433.2  SS  582.3 

ROE  .5885  RRA  .0236  RC3  -.1153  FAU  .03026  RRT  .4127  RRF  .6435  RTF  .9541  CRT  .7938  CRS  -.9268  CST  -.9641 

FDE  .8835  FRA  -.6317  FC3  -.4323  BSP  12412  SCB  3954.4  R23  .2690  R13  .9556  LSA  1830.1  MSA  289.3  SSA  3.6 

BOE  1.9582  BRA  2.5731  8C3  .9705  FSP  -356  SC)  3931.2  SC2  427.4  THA  2.86  ELI  1739.9  EL2  258.2  ALF  11.67 


LAUNCH  CATE  MAR  4 1969 


flight  time  138.00 


ARRIVAL  CATE  JUL  20  1969 


HELIOCENTRIC 
RL  Ufl.35  I 
RP  108.68  i 
RC  143.344  i 
plane tocentr 
C3  46.599 
LNCH  A7MTH 
44.06 
135.94 
44.06 
135.94 
44.06 
135.94 

DIFFERENTIAL 
TOE  1 .6398 
ROE  .5501  i 
FOE  .8771 
BOE  1 . 7296  i 


CONK 

LAL  .00  LOL  163.25 
LAP  -3 .28  LOP  1 ,2 7 
CL  46.64  GP  '54.3? 
IC  CONIC 

VHL  6 .826  CLA  52.25 
LNCH  TIME  L-I  TIN? 
14  10  44  4527.22 

22  51  56  2966.45 

14  10  44  4527.22 

22  5 1 56  2966.45 

14  10  44  4527.22 

22  5J  56  2966.45 

CORRECTIONS 
TRA-2.3888  TC3- 1.3642 
RRA  -.0558  RC3  -.1843 
FRA  -.6002  FC3  -.6649 
BRA  2.3895  0C3  1.3766 


0 1 STANCE  409.296 

VL  27.410  CAL  -6.19  A7L  79.51  MCA  198.31  SMA  127.87 
VP  37.47$  GAP  6.99  A7P  99.97  TAL  207.91  TAP  46.22 
7Al  119.77  7AP  123.39  ETS  296.88  7AE  112.39  ETE  213.37 


RAL  359.63  RAC  6568.7  VEL  12.960  PTH  2.36  VHP  8.614 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
-23.87  215.85  249.61  42.02  15  26  11 

-23.85  91.70  249.59  42.02  23  41  22 

-23.87  215.85  249.61  42.02  15  26  II 

-23.85  91.70  249.59  42.02  23  41  22 

-23.87  215.85  249.61  42.02  15  26  11 

-23.85  91.70  249.59  42.02  2341  22 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .8576  SCT  4011.3  SCR  531.4  SC3  123.5 

FAU  .03579  RRT  .6356  RRT  .8312  RTF  .9416 

BSP  12681  SCB  4046.3  R23  .2932  RJ 3 .9442 

FSP  -407  SCI  4025.6  SC2  408.8  THA  4.86 


LAUNCH  OATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25  VL 

RP  108.65  LAP  -3.23  LOP  4.46  VP 

RC  145.608  CL  42.86  GP  -49.19  7AL 

planetocentric  conic 
C3  37.941  VHL  6.160  OLA  49.35  RAL 


FLIGHT  TIME  140.00 
DISTANCE  4J5.099 

VL  27.349  GAL  -5.87  A7t  81.14  MCA  201.44  SMA  127.45 

VP  37.441  GAP  7.18  ATP  96.25  TAL  206.24  TAP  47.68 

7AL  121.67  ZAP  12T.87  ETS  299.13  7AE  115.88  ETE  212.77 

RAL  3.52  RAO  6568.5  VEL  12.622  PTH  2.29  VHP  7.935 


ECC  .19229  INCJ0.4932  VI  30.035 

RCA  103.28  APO  152.45  V2  34.870 

7AC  116.12  ETC  195.85  ClP'160.66 

CPA  -43.15  RAP  46.91  ECC  1.7669 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3927.2  -29.69  2J0.1J 

2366.4  -29.67  85.96 

3927.2  -29.69  210.11 

2366.4  -29.67  85.96 

3927.2  -29.69  210.11 

2366.4  -29.67  85.96 

ORBIT  DETERMINATION  ACCURACY 
ST  1692.0  SR  462.4  55  578.2 

CRT  .8417  CRS  -.9626  CST  -.9564 

LSA  1825.2  MSA  282.1  SSA  4.6 

ELI  1737.1  El2  243.2  AlF  13.22 

ARRIVAL  CATE  JUL  22  1969 


LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

47.73 

14 

37 

49 

4448.48 

-25.32 

209.35 

249.57 

46.11 

15 

51 

57 

132.27 

22 

55 

53 

2941  .57 

-25.30 

90.78 

249.56 

46.  io 

23 

44 

54 

47.73 

14 

37 

49 

4448.48 

-25.32 

209.35 

249.57 

46.11 

15 

51 

57 

132.27 

22 

55 

53 

2941 .57 

-25.30 

90.78 

249.56 

46.10 

23 

44 

54 

47.73 

14 

37 

49 

4448.48 

'25.32 

209.35 

249,57 

46.11 

15 

51 

57 

132.27 

22 

55 

53 

2941 .57 

-25.30 

90.78 

249.56 

46.10 

23 

44 

54 

ECC  .1925 2 INC  8.8586  Vi  30.035 
RCA  102.91  APO  151.99  V2  34.880 
7AC  119.60  ETC  196.4?  ClP-159.95 

OPA  -37.53  RAP  46.06  ECC  1.6244 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 
TOE  1.4810  TRA-2.2305  TC3-1.7770  BAU  .9092 

ROE  .4958  RRA  -.0761  RC3  -.2359  FAU  .04015 

FOE  .8535  FRA  -.5525  FC3  -.9161  BSP  13023 

BOE  1.5618  BRA  2.2318  BC3  1.7926  FSP  -456 


mid-course 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4103.0 

SGR 

555.9 

SG3 

137.3 

ST 

1677.9 

SR 

462.4 

SS 

568.4 

RRT  . 7094 

RRF 

.8828 

RTF 

.9318 

CRT 

.8198 

CRS 

-.9759 

CST 

-.9503 

SOB  4140.5 

R23 

.3060 

R13 

.9347 

LSA 

1810.1 

MSA 

275.3 

SSA 

5.7 

SGI  4122.1 

SG2 

390.0 

THA 

5.54 

ELI 

1705.2 

EL2 

229.7 

ALF 

13.58 

2062 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  1 


launch  date  MAR  4 1969 


HELIOCENTRIC  CONIC 


RL  148.35 

LAL 

.00 

LOL  163.25 

VL  27.288 

GAL  -5.5! 

RP  JOB .61 

LAP 

-3.16 

LOP  7.64 

VP  37.406 

GAP  7.3* 

RC  147.857 

GL 

39.47 

GP  -44.69 

ZAL  122.86 

ZAP  131.8! 

PLANETOCENTRIC  CONIC 

C3  32 . 1 30 

VHL 

5.668 

CLA  46.90 

RAL  7.23 

RAO  6568.: 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

50.91 

15 

3 29 

4379.74 

-26.17 

203.49 

129.09 

22 

59  47 

2926.40 

-26.16 

90.15 

50.91 

15 

3 29 

4379.74 

-26.17 

203.49 

129.09 

22 

59  47 

2926.40 

-26.16 

90.15 

50.9! 

15 

3 29 

4379.74 

-26.17 

203.49 

129.09 

22 

59  47 

2926.40 

-26.16 

90.15 

DIFFERENTIAL  CORRECTIONS 

MIDH 

TOE  1.3489 

TRA- 

-2.1009 

TC3-2.2122 

BAU  .9576 

SGT  - 

ROE  .4424 

RRA 

-.0800 

RC3  -.2769  FAU  .04383 

RRT 

FOE  .8073 

FRA 

-.5 020 

FC3-1 .1809 

BSP  13721 

SGB  < 

BOE  1.4196 

BRA 

2.1024 

BC3  2.2294 

FSP  -518 

SGI  - 

FLIGHT  TIME  142.00 

OISTANCE  420.903 

. 82.38  MCA  204.59  SMA  127.05 

» 96.94  TAL  204.56  TAP  49.14 

> 300.76  ZA E 118.68  ETE  211.5! 


ARRIVAL  DATE  JUL  24  1969 


ECC  .19291  INC  7.6235  V]  30.035 
RCA  102.54  APO  151.55  V2  34.891 
ZAC  122.75  ETC  196.31  ClP-159.92 


3 VEL  12.390  PTH  2.24  VHP  7.494  OPA  -32.53  RAP  45.77  ECC  1.5288 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
249.86 


249.85 

249.86 

249.85 

249.86 
249.85 


49.59  16  16  29 

49.58  23  48  33 

49.59  16  16  29 

49.58  23  48  33 

49.59  16  16  29 

49.58  23  48  33 


3779.7 

2326.4 

3779.7 

2326.4 

3779.7 

2326.4 


-31 .18 
-31  .17 
-31.18 
-31  .17 
-31  .18 
-31  .17 


196.79 

83.46 

196.79 

83.46 

196.79 

83.46 


COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


559.0 

SG3 

149.9 

ST 

1653.5 

SR 

448.7 

SS 

548.3 

.9002  RTF 

.9259 

CRT 

.8674 

CRS 

-.9822 

CST 

-.9451 

.3047 

RJ3 

.9286 

L5A 

1778.9 

MSA 

267.2 

SSA 

7.1 

369.1 

THA 

5.70 

ELI 

1699.5 

ElZ 

217.2 

AlF 

13.47 

LAUNCH  DATE  MAR  4 1969 


FLIGHT  TIME  144.00 


HELIOCENTRIC  CONTC 

RL  148.35  LAL  .00  LOL  163.25  VL  27.227  GAL 

RP  108.58  LAP  -3.09  LOP  10.83  VP  37.372  GAP 

RC  150.092  GL  36.43  GP  -40.76  ZAL  123.44  ZAP  135.47  ETS  302.04  7A£  420.93  ETE  209.97 

PLANE TOCENTRIC  CONIC 


DISTANCE  426.712 

-5.22  A7L  83.35  HCA  207.74  SMA  126.64 
7.58  A7P  95.89  TAL  202.86  TAP  50.60 


ARRIVAL  DATE  JUL  26  1969 


ECC  .19342  INC  6.6527  VI  30.035 
RCA  102.15  APO  151.14  V2  34.902 
7AC  125.66  ETC  195.91  ClP-160.25 


C3  27.975  VHL  5,289  OLA  44.83 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
53.67  15  27  53  4319.08 

126.33  23  3 57  2917.63 

53.67  15  27  53  4319.08 

126.33  23  3 57  2917.63 

53.67  15  27  53  4319.08 

126.33  23  3 57  2917.63 

DIFFERENTIAL  CORRECTIONS 


RAL  10.81 
INJ  LAT 
-26.66 
-26.65 
-26.66 
-26.65 
-26.66 
-26.65 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6568.1  VEL  12.221  PTH  2.20  VHP  7.206  OPA  -28.08  RAP  45.91  ECC  1.4604 

INJ  LONG  - --  --  — - ™ " * **  “ ‘~ir 

198.25 
89.77 
198.25 
89.77 
198.25 
89.77 
MIO-C 


INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
250.49  52.52  16  39  52 

250.48  52.51 

250.49 

250.48 

250.49  52.52 

250.48  52.51 


23  52  34 

52.52  16  39  52 

52.51  23  52  34 

16  39  52 

23  52  34 


3719.1 

2317.6 

3719.1 

2317.6 

3719.1 

2317.6 


-31 .33 
-31 .32 
-31 .33 
-31 .32 
-31 .33 
-31 .32 


191 .24 
82.76 
191 .24 
82.76 
191 .24 
82.76 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .2981 

TRA- 1.9254 

TC3-2.5700 

BAU 

.9702 

SGT  4250.7  SGR 

545.7 

SG3 

155.3 

ST 

1662.1 

SR 

448.7 

SS 

548.0 

ROE 

.4134 

RRA  - .0598 

RC3  -.2821 

FAU  .04447 

RRT  ,7377  RRF 

.8919  RTF 

.9129 

CRT 

.8776 

CRS 

-.9885 

CST 

-.9394 

FOE 

.7938 

FRA  -.3997 

FC3-1.3763 

BSP 

13098 

SGB  4285.6  RZ3 

.3160 

R13 

.9156 

LSA 

1786.9 

MSA 

266.4 

SSA 

8.2 

BOE 

1 .3623 

BRA  1 .9263 

0C3  2.5942 

FSP 

-486 

SGI  4269.8  SG2 

366.8 

THA 

5.45 

ELI 

1 708 .8 

EL2 

209.2 

ALF 

13.54 

LAUNCH  DATE  MAR  4 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  146.00 


ARRIVAL  DATE  JUL  28  1969 


RL 

148.35 

LAL 

.00 

LOL 

163.25 

VL 

RP 

108.54 

LAP 

-3.01 

LOP 

14.01 

VP 

RC 

152.312 

GL 

33.70 

GP 

-37.34 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

24.863 

VHL 

4 .986 

OLA 

43.08 

RAL 

27.167  GAL 
37.340  GAP 


OISTANCE  432.512 

-4.89  AZL  84.13  HCA  210.90  SMA  126.25  ECC  .19409  INC  5.8658  VI  3D. 035 
7.79  AZP  95.04  TAL  201.16  TAP  52.06  RCA  101.75  APO  150.75  V2  34.914 


ZAL  123.48  ZAP  138.66  ETS  303.08  ZAE  122.74  ETC  208.34  ZAC  128.40  ETC  195.36  ClP-160.79 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

56.07 

15  51  18 

4264.83 

'26.92 

193.57 

123.93 

23  6 29 

2913.44 

-26.90 

89.61 

56.07 

15  51  18 

4264.83 

-26.92 

193.57 

123.93 

23  8 29 

2913.44 

-26.90 

89.61 

56.07 

15  51  18 

4264,83 

-26.92 

193.57 

123.93 

23  8 29 

2913.44 

-26.90 

89.61 

DIFFERENTIAL 

CORRECTIONS 

MIO-< 

14.31  RAO  6568.0  VEL  12.093  PTH  2.16  VHP  7.020 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


TDE  1.2190  TRA-1.8010  TC3-3.0084  BAU  1.0048 
RCE  .3790  RRA  - .0529  RC3  -.2982  FAU  .04598 
FOE  .7403  FRA  -.3308  FC3-1 .6010  BSP  13644 
BOE  1.2765  BRA  1.8018  BC3  3.0231  FSP  -523 

LAUNCH  DATE  MAR  4 1969 


251  .44 

251.43 

251.44 
251  .43 
251.44 
251.43 


SGT  4357.8  SGR 
RRT  .7470  RRF 
SG0  4390.4  R23 
SGI  4376.1  SG2 


55.00 
54.99 
55.00 
54.99 
55.00 
54.99 
UTICN  AC CURA 
533.9  SG3 
.0841  RTF 
.3019  R13 
353.4  THA 


17  2 

23  57 
17  2 

23  57 
17  2 

23  57 
ICY 
162.6 
.9089 
.9112 
5.26 


FLIGHT  TIME  148.00 


OPA  -24,12  RAP  46.39  ECC  1.4092 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3664.8  -31.30  186.32 

2313.4  -31.29  82.36 

3664.8  -31.30  186.32 

2313.4  -31.29  82.36 

3664.8  -31.30  J86.32 

2313.4  -31.29  82.36 

ORBIT  DETERMINATION  ACCURACY 
ST  1640.9  SR  436.3  SS  525.4 
CRT  .8826  CRS  -.9917  CST  -.9347 
LSA  1758.3  MSA  259.1  S5A  9.8 
ELI  1686.2  EL2  199.5  AlF  13.40 

ARRIVAL  DATE  JUL  30  1969 


HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25 
RP  108.50  LAP  -2.92  LOP  17,20 


27.107  GAL 
37.307  GAP 


30.035 

34.926 


OISTANCE  438.308 

-4.54  A7L  84.79  HCA  214.07  SMA  125.86  ECC  .19491  INC  5.2113  VJ 

7.99  AZP  94.32  TAL  199.44  TAP  53.51  RCA  101.33  APO  150.39  V2 

RC  154.516  GL  31.21  GP  -34.37  ZAL  123.04  ZAP  141 .50  ETS  303.93  ZAE  124.20  ETE  206.73  ZAC  131.02  ETC  194.76  ClP-161  .45 

PL ANE TOCENTR I C CONIC 

C3  22.441  VHL  4.737  OlA  41.59  RAL  17.80  RAO  6567.9  VEL  11.992  PTH  2,14  VHP  6.907  OPA  -20.57  RAP  47.13  ECC  1 .3693 

INJ  RT  ASC 
252.71 

252.70 

252.71 

252.70 

252.71 
252.70 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

58.16 

16  13  56 

4216.01 

-27.04 

189.37 

121 .84 

23  13  40 

2912.15 

-27.03 

89.59 

58.16 

16  13  56 

4216.01 

-27.04 

189.37 

121 .84 

23  13  40 

2912.15 

-27.03 

89.59 

58.16 

16  13  56 

4216.01 

-27.04 

189.37 

121 .84 

23  13  40 

2912.15 

-27.03 

89.59 

DIFFERENTIAL 

CORRECTIONS 

MID-i 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.  JO 

17  24  12 

3616.0 

-31.17 

181  .94 

57.09 

24  2 12 

2312.2 

-31  .15 

82.16 

37.10 

17  24  12 

3616.0 

-31  .17 

181 .94 

57.09 

24  2 12 

2312.2 

-31.15 

82.16 

57.10 

17  24  12 

3616.0 

'31.17 

181 .94 

57.09 

24  2 12 

2312.2 

-31  .15 

82.16 

TOE  1.1621  TRA-1.6690  TC3-3.4291  BAU  1 .0328 
ROE  .3539  RRA  -.0430  RC3  -.3051  FAU  .04652 
FOE  -6909  FRA  -.2539  FC3-1 .7945  BSP  J4004 
BOE  1.2148  BRA  1.6696  BC3  3.4426  FSP  -543 


SGT  4451.6  SGR  521.3  SG3  167.5 

RRT  .7464  RRF  .8691  RTF  .9047 

SGB  4482.0  R23  .2851  R13  .9066 

SGI  4468.7  SG2  345.6  THA  5.03 


ST  1625.1  SR  428.6  SS  505.0 
CRT  .8897  CRS  -.9945  CST  -.9303 
LSA  1736.6  MSA  252.2  SSA  11 .4 
ELI  1669.8  El2  190.5  ALF  13.38 


2063 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69) 


LAUNCH  CATE  MAR  4 1969  FLIGHT  TIME  150,00  ARRIVAL  DATE  AUG  1 1969 

HELIOCENTRIC  CONK  DISTANCE  444  .09$ 

RL  140,35  LAL  .00  LOL  163.25  VL  27.040  GAL  '4.19  A7L  05.34  HCA  217.24  SNA  125.40  ECC  .19500  INC  4.6556  VI  30.035 

RP  100.47  LAP  -2.02  LOP  20.39  VP  37.276  GAP  0.20  A7P  93.71  TAL  197.72  TAP  54.95  RCA  100.90  APO  150.06  V2  34.930 

RC  156.704  GL  20.92  GP  -31.77  7AL  122.10  7AP  144,04  ETS  304.6]  7AE  125.30  ETE  205.20  7AC  133.54  ETC  194.15  CLP-162.10 

planetocentric  CONIC 


C3  20.503 

VHL 

4.528 

OLA  40.33 

RAL  21.31 

RAO  6567.0 

VEL  11.911 

PTH  2.12 

VHP 

6.045 

OPA  -17.39 

RAP  40.10 

ECC  1.3374 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.99 

16 

36  1 

417] .70 

-27.00 

105.59 

254.29 

50.09 

17 

45  33 

3571  .0 

-30.99 

170.02 

120.01 

23 

19  34 

2912,00 

-27.07 

09.60 

254.20 

50.00 

24 

0 7 

2312.9 

-30.97 

02.11 

59.99 

16 

36  1 

4171 ,70 

-27.00 

105.59 

254,29 

50.09 

17 

45  33 

3571  ,0 

-30.99 

170.02 

120.0 1 

23 

19  34 

2912.00 

-27.07 

09.60 

254.20 

50.00 

24 

6 7 

2312.9 

-30.97 

02.11 

59.99 

16 

36  1 

417 1 .70 

-27.06 

105.59 

254,29 

50.09 

17 

45  33 

3571  .0 

-30.99 

170.02 

120.01 

23 

19  34 

2912.00 

-27.07 

09.60 

254.20 

50.00 

24 

0 7 

2312.9 

-30.97 

02. 1 1 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1190 

TRA* 

-1  .5326 

TC3-3.0457  0AU 

1 .0575 

SCT  4539.3 

SGR 

510.3 

SG3 

170.5 

ST 

1611.0 

SR 

424.5 

SS 

485.6 

ROE 

.3351 

RRA 

-.0347 

RC3  -.3060 

FAU 

.04639 

RRT  .7404 

RRF 

.0492 

RTF 

.9000 

CRT 

.0901 

CRS 

-.9960 

CST 

-.9260 

FOE 

.6430 

FRA 

-.1749 

FC3-1 .9507 

BSP 

14305 

SOB  4567,9 

R23 

.2654 

R13 

.9025 

LSA 

1710.6 

MSA 

245.2 

SSA 

13.2 

eoE 

1 .1601 

BRA 

1.5330 

0C3  3.0500 

FSP 

-553 

SGI  4555.1 

SG2 

341  .0 

THA 

4.70 

ELI 

1656.9 

El2 

101  .6 

ALF 

13.47 

LAUNCH 

DATE  MAR 

4 1969 

FLIGHT 

TIME 

152.00 

ARRIVAL 

DATE 

AUG 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  449.000 

RL  140.35  LAL  .00  LOL  163.25  VL  26.990  GAL  -3.03  A7L  05.02  HCA  220.41  SNA  125.11  ECC  .197 01  INC  4,1751  VI  30.035 

RP  100.43  LAP  -2.71  LOP  23.50  VP  37.245  GAP  0.42  A7P  93.10  TAL  195.90  TAP  56.39  RCA  100.46  APO  149.75  V2  34.951 

RC  150.075  GL  26.79  GP  -29.50  7AL  120.94  TAP  146.32  ETS  305.13  7AE  126.34  ETE  203.77  7AC  136.01  ETC  193.57  ClP-162.96 

PLANETOCENTRIC  CONIC 

C3  10.922  VHL  4.350  OLA  39.24  RAL  24.07  RAO  6567.0  VEL  11.045  PTH  ZAO  VHP  6.022  OPA  -14.51  RAP  49.26  ECC  1.3114 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

“INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

I INJ  TIME' 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .62 

16 

57  46 

4131.46 

-27.07 

102.18 

256.16 

60.43 

10  6 

37 

3531  .5 

-30.70 

1 74 . 50 

- 

110.36 

23 

26  17 

2915.11 

-27.05 

09.85 

256.15 

60.42 

24  14 

53 

2315.1 

-30.77 

82.17 

- 

61,62 

16 

57  46 

4131 .46 

-27.07 

102.18 

256.16 

60.43 

10  6 

37 

3531  .5 

-30.70 

1 74 . 50 

- 

118.30 

23 

26  17 

2915,11 

-27.05 

09.05 

256.15 

60.42 

24  14 

53 

2315.1 

-30.77 

82.17 

61  .62 

16 

57  46 

4131  .46 

-27.07 

102.10 

256.16 

60.43 

10  6 

37 

3531  .5 

-30.70 

1 74 . 50 

_ 

110.30 

23 

26  17 

2915.11 

-27.05 

89.85 

256.15 

60.42 

24  14 

53 

2315.1 

-30.77 

82.17 

- 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  A CCURACV 

ORBIT  DETERMINATION  A CCURACV 

TDE  1 .0040 

tra- 

-1.3923 

TC3-4.2611 

BAU  1 .0007 

SCT  4624.7  SGR 

501.6  SG3 

172.2 

si 

1598.6 

SR  422.9 

SS 

466.0 

ROE  .3200 

RRA 

-.0262 

m -.3063 

FAU  .04502 

RRT 

.73)5  RRF 

.8261  RTF 

.0979 

CRT 

’ .9079 

CRS  -.9902 

CST 

-.9220 

— 

FOE  .5975 

FRA 

- .0973 

FC3-2.0966 

BSP  14595 

SOB 

4651.0  R23 

.2431  R13 

.0993 

LSA 

i 1701.4 

MSA  237,3 

SSA 

15.1 

80£  1.1305 

BRA 

1 .3925 

0C3  4,2721 

FSP  -550 

SGI 

4639.3  SG2 

340.9  THA 

4.56 

Eli 

1644.6 

EL2  172.3 

alf 

13.66 

LAUNCH  DATE  MAR 

4 1969 

FLIGHT  time  154.00 

ARRIVAL  OATE 

AUG 

5 1969 

- 

HELIOCENTRIC  CCNIC 

DISTANCE  455.654 

Rt  148.35 

LAL 

.00 

La  163.25 

VL  26.931 

GAL  -3.45 

A7L  86.25  HCA  223.59 

SMA  124.74 

ECC  .19630 

INC  3.7531 

VI 

30.035 

RP  108.39 

LAP 

-2.59 

LO»  26-78 

VP  37.215 

GAP  8.63 

A IP  92.72  TAL  194.23 

TAP  57.02 

RCA  100.00 

APO  149.47 

V2 

34 .964 

RC  161 .027 

GU 

24.79 

GP  -27,50 

TAl  119.35 

ZAP  140.30 

ETS  305,51  7A£  127.14 

ETE  202.45 

ZAC  130.43 

ETC  193.01 

CLP 

-163.75 

— 

planetocentric  conic 

. 

C3  17.615 

VHL 

4.197 

DLA  30.28 

RAL  28.53 

RAO  6567.7 

VEL  11.790  PTH  2.00 

VHP  6. 

030 

OPA  -11*91 

RAP  50.57 

ECC 

1 .2899 

— 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.08 

17 

19  24 

4094.45 

-27.01 

179.07 

250.32  61.77 

10  27 

39 

3494.5 

-30.56 

171 .30 

116.92 

23 

33  49 

2918.63 

-27.00 

90.11 

250.31  61.76 

24  22 

20 

2318.6 

-30.55 

82.35 

63.08 

17 

19  24 

4094,45 

-27.01 

179.07 

250.32  61.77 

10  27 

39 

3494.5 

-30.56 

171  .30 

116.92 

23 

33  49 

2910,63 

-27.00 

90.11 

250.31  61.76 

24  22 

20 

2318.6 

-30.55 

02.35 

63.08 

17 

19  24 

4094,45 

-27.01 

179.07 

258.32  61.77 

10  27 

39 

3494.5 

-30.56 

17]  .30 

116,92 

23 

33  49 

2918.63 

-27.00 

90.11 

250.31  61.76 

24  22 

20 

2318.6 

-30.55 

02.35 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .0501 

TRA- 

1 .2439 

TC3-4.6649  BAU  J.J009 

SGT  4701.0  SGR  495.4  SG3 

172.7 

ST  1507.9 

SR  424.0 

SS 

440.0 

ROE  .3105 

RRA 

-.0176 

RC3  -.3034 

FAU  .04403 

RRT  , 

-7194  RRF  .0000  RTF 

.0950 

CRT  ,9195 

CRS  -.9904 

CST 

-.9301 

FOE  .5546 

FRA 

-.0197 

FC3-2.2030 

BSP  14798 

SOB  4727.0  R23  .2209  R13 

.0963 

LSA  1608.0 

MSA  228.6 

SSA 

17.1 

BOE  1.1027 

BRA 

1 .2440 

6C3  4,6747 

FSP  -555 

SGI  4714,5  SG2  343,1  THA 

4.36 

ELI  1635.5 

EL2  161.9 

ALF 

13.93 

LAUNCH  DATE  MAR  4 1969 


flight  time  i56.oo 


ARRIVAL  DATE  AUG  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  461 .419 

RL  140.35  LAL  .00  La  163.25  VL  26.074  GAL  -3.07  A7L  06.62  HCA  226.70  SNA  124.30  ECC  .19976  INC  3.3774  VJ  30.035 

RP  100.35  LAP  -2.46  LOP  29.9 7 VP  37.106  GAP  0.05  ATP  92.31  TAL  192.47  TAP  59.25  RCA  99.53  APO  149.22  V2  34.977 

RC  163.161  GL  22.06  GP  -25.75  7AL  117.44  7AP  150.25  ETS  305.73  7AE  127.00  ETE  201.25  7AC  140.03  ETC  192.49  ClP-164.56 

PLANETOCENTRIC  CONIC 

C3  16.529  VHL  4,066  OLA  37.43  RAL  32.30  RAO  6567.7  VEL  11.744  PTH  2.07  VHP  6.061  DPA  -9.53  RAP  52.01  ECC  1 .2720 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.42 

17 

41  10 

4060.17 

-26.92 

176. 2D 

260.76 

62.94 

10  40 

51 

3460,2 

-30.31 

160.36 

115.50 

23 

42  6 

2923.56 

-26.90 

90.46 

260.76 

62.93 

24  30 

50 

2323.6 

-30.30 

82.63 

64.42 

17 

41  10 

4060.17 

-26.92 

176.20 

260.76 

62.94 

10  40 

51 

3460.2 

-30.31 

160.36 

115.58 

23 

42  6 

2923.56 

-26.90 

90.46 

260.76 

62.93 

24  30 

50 

2323.6 

-30.30 

02,63 

64.42 

17 

41  10 

4060.17 

-26.92 

176, 2D 

260.76 

62.94 

10  40 

51 

3460.2 

-30.31 

160.36 

115.58 

23 

42  6 

2923.56 

-26.90 

90.46 

260.76 

62.93 

24  30 

50 

2323.6 

-30.30 

82.63 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .0319 

TRA- 

-1  .0933 

TC3-5.O603 

BAU  1.1220 

SGT  4701 .6  SGR 

491.6  SG3 

!7£.6 

ST  1571.3 

SR  425.9 

SS 

427.7 

ROE  . 3021 

RRA 

-.0090 

RC3  -.3016 

FAU  .04371 

RRT 

.7076  RRF 

,7740  RTF 

.0937 

CRT  .9312 

CRS  -.9969 

CST 

-.9138 

FOE  .5100 

FRA 

.0525 

FC3-2.2095 

BSP  15093 

SG6  4006.0  R23 

.I960  R13 

.0947 

LSA  1660.9 

MSA  210.7 

SSA 

19.5 

BOE  1 .0752 

BRA 

1 .0933 

BC3  5.0773 

FSP  -556 

SGI 

4794.3  SG2 

346.5  THA 

4.10 

Eli  1621.0 

EL2  1 50 . 5 

ALF 

14.29 

2064 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


L4UNCH  OATE  MAR  4 1969  FLIGHT  TIME  J 58 .00  ARRIVAL  DATE  AUG  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  467.173 

RL  140.35  LAL  .00  La  163.25  VL  26.817  GAL  -2.67  AZL  86.96  MCA  229.96  SNA  124.02  ECC  .20140  INC  3.0388  VI  30.035 

ftP  108.31  LAP  -2.33  LOP  33.17  VP  37.257  GAP  9.08  AZP  91.96  TAL  190. 7j  TAP  60.67  RCA  99.04  APO  149.00  V2  34.990 

RC  165.276  GL  21.05  GP  -24.20  ZAL  115.23  ZAP  151.95  ETS  305.81  ZAE  128.35  ETE  200.16  ZAC  143.21  ETC  192.00  ClP-165.37 

planetocentric  CONIC 


C3  15.620 

VHL  3 

.953 

OLA  36.65 

RAL  36.19  RAO  6567.6 

VEL  11.705 

PTH  2.06 

VHP  6.911 

OPA  -7.36 

PAP  53.57 

ECC  1.257? 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.69 

18  3 

17 

4028.06 

-26.70 

173.52 

263.49 

63.90 

19  10  26 

3420 . 1 

-30.05 

165.63 

114.31 

23  51 

3 

2930.17 

-26,77 

90.92 

263.49 

63.97 

24  39  53 

2330.2 

-30.04 

83.04 

65.69 

18  3 

17 

4028 .06 

-26.70 

173.52 

263.49 

63.98 

19  JO  26 

3428 . 1 

-30.05 

165.63 

114.31 

23  51 

3 

2930.17 

-26.77 

90.92 

263.49 

63.97 

24  39  53 

2330.2 

-30.04 

83.04 

65.69 

18  3 

17 

4028.06 

-26.70 

173.52 

263.49 

63.98 

19  tO  26 

3428 . 1 

-30.05 

165.63 

114.31 

23  51 

3 

2930.17 

-26.77 

90.92 

263.49 

63.97 

24  39  53 

2330.2 

-30.04 

83.04 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  1.0079  TRA  -.9351  TC3-5.4572  BAU  1.14J9  SGT  4058.4  SGR  490.1  SG3  171.9  ST  1551.6  SR  429.0  SS  407.6 

ROE  .2960  RRA  -.0017  RC3  -.2997  FAU  .04241  RRT  .6940  RRF  .7407  RTF  .0928  CRT  .9434  CRS  -.9929  CST  -.9089 

FOE  .4672  FRA  .1226  FC3-2.3493  BSP  15352  SGB  4003.0  R23  .1739  R13  .0937  LS*  1647.4  MSA  208.0  SSA  22.1 

BOE  1.0504  BRA  .9351  0C3  5.4654  FSP  -553  SGl  4070.3  SG2  351.6  THA  4.03  ELI  1603.9  EL2  137.6  AlF  U.73 

LAUNCH  OA TE  MAR  4 1969  FLIGHT  TI>€  160.00  ARRIVAL  DATE  AUG  11  1969 

HELIOCENTRIC  CONIC  OISTANCE  472.917 

RL  148.35  LAL  .00  La  163.25  VL  26.761  GAL  -2.26  AZL  87.27  HCA  233.16  SMA  123.67  ECC  .20324  INC  2.7302  VI  30.035 

RP  106.26  LAP  -2.10  LOP  36.37  VP  37.129  GAP  9.31  ATP  91.64  TAL  100.94  TAP  62.09  RCA  90.54  APO  140.01  V2  35.003 

RC  167.370  GL  19.28  GP  -22.02  ZAL  112.74  ZAP  153.51  ETS  305.74  ZAE  120.03  ETE  199.17  ZAC  145.58  ETC  191.53  CLP-I66.18 

PLANETOCENTRIC  CONIC 

C3  14.000  VHL  3.859  OLA  35.91  RAL  40.22  RAO  6567.6  VEL  11.674  PTH  2.05  VHP  6.970  OPA  -5.37  RAP  55.24  ECC  1 .2450 

LNCH  A7HJH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

66.92  18  26  3 3997.32  -26.60  170.95  266.50  64.92  19  32  40  3397.3  -29.74  163.02 

113.00  0 4 22  2939.13  -26.50  91.54  266.50  64.91  0 53  21  2339.1  -29.73  03.61 

66.92  1826  3 3997.32  -26.60  170.95  266.50  64.92  19  32  40  3397.3  -29.74  163.02 

113.00  0 4 22  2939.13  -26.50  91.54  266.50  64.91  0 53  21  2339.1  -29.73  83.61 

66.92  18  26  3 3997.32  -26.60  170.95  266.50  64.92  19  32  40  3397.3  -29.74  163.02 

113.00  0 4 22  2939.13  -26.50  91.54  266.50  64.91  0 53  21  2339.1  -29.73  83.61 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACT 

TDE  .9020  TRA  -.7701  TC3-5.8247  BAU  1.1609  SGT  4932.0  SGR  409.9  SG3  170.6  ST  1524.4  SR  432.5  SS  386.2 

ROE  .2912  RRA  .0066  RC3  -.29 79  FAU  .04097  RRT  .6016  RRF  .7 229  RTF  .0928  CRT  .9555  CRS  -.9855  CST  -.9027 

FDE  .4240  FRA  .1893  FC3-2. 3024  BSP  J 5624  SGB  4956.2  R23  .1519  R13  .8935  LSA  1618.9  MSA  196.5  SSA  25.2 

BOE  1.0242  BRA  .7701  BC3  5.8323  FSP  -551  SGI  4943.3  SG2  357.6  THA  3.89  ELI  1579.8  EL2  123.2  AlF  15.26 


LAUNCH  DATE  MAR  4 J 969  FLIGHT  TIME  162.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CONIC  OISTANCE  470.640 

RL  140.35  LAL  .00  La  163.25  VL  26.705  GAL  -1.04  A7L  87,55  HCA  236.35  SMA  123.33  ECC  .20528  INC  2.4462  VI  30.035 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.101  GAP  9.55  A7P  91.36  TAl  187.16  TAP  63.51  RCA  98.01  APO  140.65  V?  35.016 

RC  169.445  GL  17.54  GP  -21.59  ZAL  tlO.OO  ZAP  154.95  ETS  305.51  ZAE  129.23  ETE  190.28  ZAC  147.95  ETC  191.08  ClP-166.98 

PLANETOCENTRIC  CONIC  . 

C3  14.295  VHL  3.781  DLA  35.19  RAL  44.39  RAO  6567.6  VEL  11.640  PTH  2.04  VHP  7.060  OPA  -3.54  RAP  56.99  ECC  1 ,2353 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.17 

10  49  41 

3967.26 

-26.35 

160.44 

269.79 

65.70 

19 

55  40 

3367.3 

-29.39 

160.40 

111.83 

0 13  50 

2951  .13 

-26.34 

92.37 

269.70 

65.77 

1 

3 

9 

2351.1 

-29.37 

84.41 

60.17 

18  49  41 

3967.26 

-26.35 

160.44 

269.79 

65.70 

19 

55  40 

3367,3 

-29.39 

160.40 

111.83 

0 13  58 

2951  .13 

-26.34 

92.37 

269.70 

65.77 

1 

3 

9 

2351  .1 

-29.37 

84.41 

68.17 

18  49  41 

3967,26 

-26.35 

160.44 

269.79 

65.70 

19 

55  40 

3367.3 

-29.39 

160.40 

111.83 

0 13  58 

2951  .13 

-26.34 

92.37 

269.70 

65.77 

1 

3 9 

2351  .J 

-29.37 

04.41 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOC 

.9560 

TRA 

-.5947 

TC3-6.1549 

BAU 

1.1776 

SGT  4997.6  SGR 

491.2 

SG3 

160.7 

ST 

1492.6 

SR 

436.8 

SS 

366.2 

ROE 

.2801 

RRA 

.0157 

RC3  -.2951 

FAU 

.03937 

RRT  .6677  RRF 

.6903 

RTF 

.0927 

CRT 

.9673 

CRS 

-.9733 

CST 

-.8951 

FOE 

.3833 

FRA 

.2552  FC3-2.3042 

BSP 

15019 

SGB  5021.7  R23 

.1331 

R13 

.0934 

LSA 

1586.7 

MSA 

104.0 

SSA 

28.7 

BOE 

.9985 

BRA 

.5949 

0C3  6.1619  FSP 

-542 

SGI  5008.4  SG2 

364.9 

THA 

3.77 

ELI 

1551.5 

El2 

106.5 

ALF 

15.88 

LAUNCH 

DATE  MAR 

4 1969 

flight  time 

164.00 

ARRIVAL 

DATE 

AUG 

15  1969 

HELIOCENTRIC  CONIC  DISTANCE  404.366 

RL  140.35  LAL  .00  La  163.25  VL  26.650  CAL  -1.41  AZL  07.02  HCA  239.55  SMA  122.99  ECC  .20753  INC  2.1023  VJ  30.035 

RP  t06. 16  LAP  -1.00  LOP  42.77  VP  37.074  GAP  9.00  A7P  91. 11  TAL  185.38  TAP  64.93  RCA  97.47  APO  140.52  V2  35.030 

RC  171.498  GL  15.83  GP  -20.50  ZAL  107.02  ZAP  156.27  ETS  305.13  ZAE  129.59  ETE  197.47  ZAC  150.31  ETC  190.64  ClP-167.78 

planetocentric  CONIC 


C3  13.040 

VHL 

3.720 

OLA  34.46  RAL  40.60 

RAO  6567.4 

VEL  11.629  PTH  2.04 

VHP  7. 

154 

OPA  -1 ,05 

RAP  50.03 

ECC 

1.2270 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.49 

19 

14  29 

3936.90 

-26.03 

165.09 

273.33 

66.50 

20  20 

6 

3337.0 

-28.96 

157.92 

110.51 

0 

23  27 

2967.16 

-26.01 

93.47 

273.33 

66.56 

1 12 

54 

2367.2 

-28.95 

85.50 

69.49 

19 

14  29 

3936.90 

-26.03 

165.09 

273.33 

66.50 

20  20 

6 

3337.0 

-28.96 

157.92 

210. 51 

0 

23  27 

2967.16 

-26.01 

93.47 

273.33 

66.56 

1 12 

54 

2367.2 

-28.95 

85.50 

69.49 

19 

14  29 

3936.90 

-26.03 

165.09 

273.33 

66.50 

20  20 

6 

3337.0 

-28.96 

J57. 92 

110.51 

0 

23  27 

2967.16 

-26.01 

93.47 

273.33 

66.56 

1 12 

54 

2367.2 

-28.95 

05.50 

JIFFERCNTIAl 

. CORRECTIONS 

MID-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  .9215 

TRA 

-.4132 

TC3-6.4517  BAU  1.1950 

SGT  5064.9  SGR 

493.1  SG3 

166.6 

ST  1445.2 

SR  440.0 

SS 

343.5 

ROC  .2855 

RRA 

.0252  RC3  -.2932  FAU  .03779 

RRT  , 

.6546  RRF 

.6750  RTF 

.0937 

CRT  .9770 

CRS  -.9530 

CST 

-.0840 

FOE  .3402 

FRA 

.3172 

FC3-2.3636  BSP  16060 

see  5000.9  *23 

.1149  R13 

.0943 

LSA  1539.2 

MSA  173.3 

SSA 

32.9 

BOE  .9647 

BRA 

.4140 

BC3  6.4503 

FSP  -536 

SGI  5075.2  SG2 

372.0  THA 

3.67 

ELI  1508.1 

EL2  88.4 

ALF 

16.64 

2065 


J PL  TM  33-99 


EARTH-VENUS TRAJECTORIES  < VOL  4 1968 -69  » 


LAUNCH  CATE  MAR  4 1969 
HELIOCENTRIC  CONIC 

RL  140.35  LAL  .00  LOt  163. 25  Vl  26.596 

RP  100.14  LAP  -1.72  LOP  45.90  VP  37.040 

RC  173.532  CL  J4.14  CP  -19.51  7Al  103.02 

planetocentric  conic 

c 3 13.519  VHL  3.677  CLA  33.69  RAt  53.09 


El  I OH T time  166.00 

DISTANCE  490.060 

CAL  -.96  A7l  00.06  MCA  242.75  SMA  122.66 

GAP  10.06  A7P  90.09  TAL  103.60  TAP  66.34 

7AP  157.50  ETS  304.59  7AE  129.91  ETE  196.75 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

70.94 

19  40  46 

3905.31 

-25.61 

163.23 

277.13 

109.06 

0 32  20 

2900.57 

-25.60 

94.95 

277.1? 

70.94 

19  40  46 

3905.31 

-25.6! 

163.23 

277.13 

109.06 

0 32  20 

2908.57 

-25.60 

94.95 

277.1? 

110.00 

1 22  3 

2836.55 

-29.22 

84.66 

270.66 

no. 00 

23  50  14 

3105.33 

'22.10 

102.27 

275.36 

differential  corrections 
TCE  .0790  TRA  -.2235  TC3-6.6950 

ROE  .2037  RRA  .0352  RC3  -.2907 

FCE  .2966  ERA  .3750  FC3-2.3159 

6CE  .9244  8RA  .2263  BC3  6,7021 

LAUNCH  DATE  MAR  4 1969 


BAU  1.2113 
FAU  .03616 
BSP  16307 
FSP  -531 


RAD  6567.5  VEL  11.615  PTH  2.04  VHP  7.261 
G IN j RT  ASC  INJ  A7MTH  INJ  TIME 
277.13  67.33  20  45  52 

277.12  67.31  1 22  9 

277.13  67.33  20  45  52 

277.12  67.31  1 22  9 

270.66  7J.42  2 9 20 

275.36  63.23  24  41  59 

-COURSE  EXECUTION  ACCURACY 
5120.3  SCR  495.4  SC3  164.1 
.6419  RRF  .6531  RTF  .0955 

5152.1  R23  .0900  R13  .8960 

5130.2  SG2  379.1  THA  3.57 


flight  time  160,00 


ARRIVAL  CATE  AUG  17  1 969 


ECC  .21001  INC  1 .9350  VI  30.035 
RCA  96.90  APO  140.4?  V?  35.043 

7AC  152.60  ETC  190.21  ClP'168,50 

CPA  -.29  RAP  60.74  ECC  1.2225 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3305.3  -2H.46  155.25 

2300.6  -26.44  06.97 

3305.3  -28.46  155.25 

2308.6  -28.44  06.97 

2236.5  -31.40  76.17 

2505.3  -25.51  94.77 

ORBIT  DETERMINATION  ACCURACY 

ST  J304.6  SR  44?.  5 SS  320.4 

CRT  .9065  CRS  -.9239  CST  -.0693 

LSA  1479. J MSA  162.7  SSA  37.6 

ELI  1452-0  El2  69.0  AlF  J7.54 

ARRIVAL  cate  AUC  19  1969 


HELIOCENTRIC  CONIC  O 

RL  140.35  LAL  .00  LOL  163.25  VL  26.54?  CAL  -.4 

RP  100.10  LAP  -1.55  LOP  49.10  VP  37.022  GAP  10.3 

RC  175.544  CL  12.46  CP  -10.63  7Al  100.44  7AP  150.6 

planetocentric  CONIC 

C3  13.331  VHL  3.651  OLA  32.07  RAL  57.59  RAD  6567. 


0ISTANCE  495.755 

VL  26.54?  CAL  -.49  A7L  00.30  MCA  245.95  SMA  122.34 

VP  37.022  GAP  10.33  A7P  90.69  TAl  101.01  TAP  67.76 

7Al  100.44  7AP  150.64  ETS  303.09  7AE  130.19  ETE  196.09 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


20  8 57 

0 40  5 

20  0 57 

0 40  5 


3070.01 

3016.99 

3070.01 

3016.99 


INJ  LAT 

-25.10 

-25.09 

-25.10 

-25.09 

-30.90 


INJ  LONG 
160.33 
96.91 
160.33 
96.91 
70.35 


5 VEL  11.607  PTH  2.03  VHP  7.379 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


201.15 

201.14 

201.15 
281 .14 
203.39 


21  13  20 
1 30  22 
21  13  20 

1 30  22 

2 53  22 


ECC  .21273  INC  1,7015  VI  30.035 
RCA  96.32  APO  140.37  V?  35.056 
7AC  155.06  ETC  189.77  ClP-169.37 

CPA  1.16  RAP  62.72  ECC  1.2194 
PC  CST  HM  INJ  2 LAT  INJ  2 LONG 

3270.8  -27.05  152.35 

2417.0  -27.04  80.94 

3270.0  -27.85  152.35 

2417.0  -27.04  08.94 

2147.9  -32.76  69.58 


110.00 

23 

40  39 

3107.92 

'19.40 

107.25  278.20 

61  .34 

24  33  46 

2587.9 

23.15 

100.03 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.8275 

TRA 

'.0249 

TC3'6 .0793 

BAU 

1 .2271 

SGT  5100.0  SGR 

497.4  SG3 

161  .4 

ST 

1307.3  SR 

443.4 

SS 

296.4 

ROE 

.2821 

RRA 

.0460 

RC3  -.2875 

FAU 

.03454 

RRT  .6297  RRF 

.6323  RTF 

.8976 

CRT 

.9925  CRS 

-.0771 

CST 

- .84  77 

* 

FOE 

.2509 

FRA 

.4324 

FC3-2.243! 

BSP 

16532 

SGB  5212.6  R23 

.0822  R13 

.8980 

LSA 

1402.7  MSA 

155.6 

SSA 

4?. 6 

- 

BOE 

.8742 

BRA 

.0523 

6C3  6.8053 

FSP 

-524 

SGI  5198.3  SG2 

385.7  THA 

3.47 

Eli 

1379.5  El2 

51  .3 

ALF 

18.63 

LAUNCH 

DATE 

MAR 

4 1969 

Flight  time 

170.00 

arrival 

. date 

AUG 

21  1969 

HELIOCENTRIC 
RL  140.35 
RP  10H.06 
RC  177.535 
planctocentr 
C3  13.280 
LNCH  A7MTH 
74  .46 
105.54 
74 .46 
105.54 
110.00 
110.00 

differential 
TOE  .6400 
ROE  .2537 
FOE  .0655 
BOE  .6959 


CONIC 

LAL  .00  LOL  163.25 
LAP  -1 .30  LOP  52.39 
CL  10.01  OP  -17.04 
MC  CONIC 

VHL  3.644  OLA  31 .99 
LNCH  TIME  L-I  TIME 


20  39  40 
0 45  46 
20  39  40 
0 45  46 
2 46  33 
23  38  3 


3831 .08 
3055.04 
3831 .08 
3055.04 
2601 .12 
3253.00 


corrections 
TRA  .1765  TC3-7.I904 
RRA  .0590  RC3  -.3271 
FRA  ,4933  FC3-2.3701 
BRA  .1861  BC3  7.2058 


vl  26.409 
VP  36.996 
7Al  96.91 

RAL  62.16 
INJ  LAT 
-24.40 
-24.47 
-24.40 
-24.47 
-32.07 
-17.31 

BAU  1.2793 
FAU  .03636 
BSP  17816 
FSP  -616 


DISTANCE  501.423 

CAL  -.01  A7L  80.52  HCA  249.15  SMA  122.02  ECC  .21572  INC  1.4791  Vi  30-035 

CAP  10.61  A7P  90.53  TAL  100.03  TAP  69.10  RCA  95.70  APO  140.35  V?  35.069 

7AP  159.70  ETS  303,01  7AE  130.44  ETE  195.49  7AC  157,43  ETC  189.31  ClP-170.15 


RAC  6567.5  VEL  11.605  PTH  2.03  VHP  7.509 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


157.02  285.37  60.74  ?1  43  31 

99.55  285.37  60.73  I 36  41 

157.02  285.37  60.74  ?!  43  31 

99.55  205.37  68.73  1 36  41 

73.45  287.99  77.40  3 31  14 

111.05  281.70  60.05  24  32  16 

MID-COURSE  EXECUTION  ACCURACY 

SGT  5354.4  SGR  477.3  SG3  169.1 

RRT  .6624  RflF  .5910  RTF  .9033 

SGB  5375.6  R23  -.0123  R13  .9033 

SGI  5363.7  SG2  357.0  THA  3.39 

FLIGHT  TIME  172.00 

DISTANCE  507.070 

GAL  .49  A7L  00.73  HCA  252-36  SMA  121-7] 

GAP  10.90  A7P  90.30  TAL  J70.?4  TAP  70-60 

ZAP  160.69  ETS  301.96  7AE  1 30^67  ETE  194.95 

RAO  6567.5  VEL  11.608  PTH  2.03  VHP  7.650 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

153.06  289.77  69-41  22  16  52 

103.12  289-77  69.40  1 40  1 

153.06  289.77  69.41  22  16  52 

103.12  289.77  69.40  1 40  1 

6Sf. 19  292.60  79.89  4 6 38 

114.45  285.42  59.03  24  33  33 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5207,3  SGR  502.3  SG3  155.0 

RRT  .6034  RRF  .5975  RTF  .9007 

SGB  5311.1  R23  .0630  Rl3  .9010 

SGI  5296.0  SG2  399.9  THA  3.30 


LAUNCH  OATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  140.35  LAL  .00  LOL  163.25 
RP  108.02  LAP  -1.21  LOP  55.60 
RC  179.506  GL  9.19  GP  '17,12 
planetocentric  conic 
C3  13.369  VHL  3.656  OLA  31.03 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

76.75  21  13  49  3782.79 

103.25  0 48  14  3106.23 

76.75  21  13  49  3782.79 

103.25  0 48  14  3106.23 

110.00  3 22  54  2624.26 

110-00  23  30  20  3312.76 

differential  corrections 
TOE  .6980  TRA  .4000  TC3-0. 9993 
RDE  .2822  RRA  .0713  RC3  -.2720 
FOE  .1660  FRA  .5458  FC3-2.0062 
BCE  .7536  BRA  .4150  BC3  7.0046 


VL  26.436 
VP  36.971 
7AL  93.24 

RAL  66.75 
INJ  LAT 
-23.75 
-23.73 
-23.75 
-23,73 
'32-83 
'15.25 

BAU  1.2519 
FAU  .03098 
BSP  16021 
FSP  -490 


OPA  2.49  RAP  64.77  ECC  1.2105 
PO  CST  TIM  INJ  2 LAT  INJ  Z LONG 
3231.1  -27.15  149.06 

2455.0  -27.14  91.59 

3231. 1 -27.15  149.06 

2455.0  -27.14  91.59 

2001.1  -33.46  64.50 

2653.0  -21.16  104.03 

ORBIT  DETERMINATION  ACCURACY 
ST  1035.5  SR  400.2  SS  193.1 

CRT  .9900  CRS  -.4234  CST  -.454? 

LSA  1112.5  MSA  372.2  SSA  49.0 

ELI  1109.1  EL2  50.5  AlF  21 .00 

ARRIVAL  CATE  AUG  23  1969 


ECC  .21098  INC  1.2650  VJ  30.035 

RCA  95.06  APO  140.37  V2  35.083 

7A0  159.82  ETC  108.01  CLP-I70.93 

OPA  3.73  RAP  66.86  ECC  1.2200 

PO  CST  TIM  INJ  2 CAT  INJ  ? LONG 

3182.0  -26.33  145.12 

2506.2  -26.32  95.18 

3102.0  -26.33  145.12 

2506.2  -26.32  95.18 

2024.3  -33.00  60.11 

2712.0  -19.24  107.63 

ORBIT  DETERMINATION  ACCURACY 

ST  1128. 3 SR  444.0  SS  264.3 

CRT  .9060  CRS  -.7104  CST  -.7982 

LSA  1228.7  MSA  167.0  SSA  47.0 

ELI  1210.5  El2  68.9  AlF  ?J .20 


2066 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATC  MAR  4 J 96  9 


Flight  time  i 74,00 


ARRIVAL  CATF  AUG  25  1 969 


HELIOCENTRIC  CONIC 


RL 

148.35 

lal 

.00 

lol 

163.25 

VL 

RP 

107.98 

LAP 

-1  .03 

LOP 

58.81 

VP 

RC 

181 .455 

GL 

7.60 

GP 

-16.47 

7AL 

PLANE TOCENTRIC  CONIC 

C3 

13.609 

VHL 

3.689 

CLA 

30.00 

ral 

DISTANCE  512.694 

26.384  GAL  1 .01  A7L  88.94  HCA  255.57  $MA 

36.946  GAP  1 1,20  A7P  90.26  TAl  176.45  TAP 


72.02  RCA 


89.50  Z AP  161.61  ETS  300. 72  7 AC  130.89 
71.3 2 RAD  6567.5  VEL  11.619  PTH  2.04  VHP  7.803  OPA 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

79.66 

21  53 

29 

3718.64 

-22.90 

147.92 

294.31 

70.08 

22  55  28 

100.34 

0 45 

3 

3178.13 

-22.89 

108.15 

294.30 

70.06 

1 38  1 

79.66 

21  53 

29 

3718.64 

-22.90 

147.92 

294.31 

70.08 

22  55  28 

100.34 

0 45 

3 

3178.13 

-22.89 

108.15 

294.30 

70.06 

1 38  J 

110.00 

3 57 

38 

2573.64 

-33.37 

65.34 

297.24 

82.11 

4 40  32 

110.00 

23  40 

4 

3371  .13 

-13.18 

117.70 

289.36 

58.17 

24  36  15 

differential  corrections 


: .22254 

INC 

1 .0599 

vi 

30.035 

i 94 

.39 

APO 

148.43 

V2 

35.095 

: 162 

.20 

ETC 

188.24 

CLP 

-171 .70 

l 4 

.87 

RAP 

69.01 

ECC 

1 .2240 

CST 

TJM 

IN. 

1 2 LAT 

INJ 

2 LONG 

31  38 

.6 

25.40 

MO.Oi 

2578 

.1 

25.40 

100.24 

3118 

.6 

25.40 

140.01 

2578 

.1 

■25.40 

100.24 

1973 

.6 

34.10 

56.17 

2771 

.1 

17.29 

3 11 .01 

TOE 

.6118  TRA 

.6375 

TC3-6.9492 

8AU 

1.2652 

ROE 

.2821  RRA 

.0845 

RC3  -.2653 

FAU 

.02943 

FOE 

.1196  FRA 

.5970 

FC3-1 .8725 

BSP 

17059 

BCE 

.6737  BRA 

.6431 

0C3  6.9543 

FSP 

-494 

LAUNCH  CATE  MAR  4 1969 

heliocentric  CONIC 
RL  148.35  LAL  .00  UX  163.25 

RP  107.94  LAP  -.84  LOP  62.03 

RC  183.384  GL  6.06  GP  -15.88 

PLANE TOCEN TR I C CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5338.3  SGR  503.3  SG3  151.9 

RRT  .5930  RRF  .5812  RTF  .9042 

SG0  5362.0  R23  .0520  R13  .9044 

SGI  5346.7  SG2  404.6  THA  3.22 

flight  time  J76.00 


ORBIT  CETERMINA 
ST  1021 .8  SR 
CRT  .9615  CRS 
LSA  3123.2  MSA 
Eli  J107.J  El2 


TION  ACCURACY 
440.6  SS  25] .7 
-.5852  CST  -.7682 
194.9  SSA  44.6 
1 11  .8  ALF  22.76 


ARRIVAL  DATE  AUG  27  1 969 


VL  26.333 
VP  36.922 
ZAL  85.71 


CAL 

GAP 


DISTANCE  518.292 

1.56  AZt  89.14  HCA  258.78  SMA  121.11  ECC  .22643  INC  .8597  Vi  30.035 
11.53  A7P  90.17  TAL  174.67  TAP  73.46  RCA  93.69  APO  148.53  V2  35.108 


7AP  162.47  ETS  299.29  7AC  131.08  ETC  194.02  ZAC  164.60  ETC  187.56  ClP-172.47 


C3  14.010 

VHL 

3 

.743 

OLA  28.89 

RAL  75.83  RAO  6567  J 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

84  .02 

22 

45 

42 

3615.30 

-21.95 

139.91 

95.98 

0 

28 

52 

3294.20 

-21 .93 

116.37 

100.00 

2 

5 

30 

2983.75 

-26.82 

95.03 

100.00 

23 

51 

44 

3400.98 

-17.22 

122.22 

110.00 

4 

31 

5 

2527.92 

-33.74 

61.82 

110.00 

23 

42 

39 

3429.57 

-11 .06 

120.90 

VEL  11.636  PTH  2.04  VHP  7.969  DPA 
INJ  R T ASC  INJ  A7MTH 


5.92  RAP  71 .21  ECC  1 .2306 


DIFFERENTIAL  CORRECTIONS 
TOE  .5135  TRA  .8785  TC3-6.8094  0AU  1.2763 

ROE  .2828  RRA  .0987  RC3  -.2545  FAU  .02781 

FOE  .0741  FRA  .6478  FC3-1 . 7186  BSP  17247 

BCE  .5862  BRA  .8840  0C3  6.814J  FSP  -486 


298.95 

298.95 

300.54 

296.93 

301.92 

293.45 


70.72 

70.71 

76.27 

65.18 

84.16 

57.45 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  45  57 

3015.3 

-24.37 

132.04 

1 23  46 

2694.2 

-24.36 

108.50 

2 55  14 

2383.8 

-28.44 

86.60 

24  48  25 

2801  .0 

-20.43 

114  .89 

5 13  13 

1927.9 

-34.18 

52.60 

24  39  49 

2829.6 

-15.27 

114.34 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5381.6  SGR  503.5  SG3  148.4 

RRT  .5818  RRT  .5661  RTF  .907? 

SG6  5405.1  R23  .0433  R13  .9074 

SGI  5389.6  SG2  408.9  THA  3.13 


ORBIT  DETERMINATION  ACCURACY 
ST  923.9  SR  436.1  SS  248 . l 

CRT  .9061  CRS  -.4259  CST  -.7560 

LSA  1023.2  MSA  238.1  SSA  40.2 

Eli  1007.5  EL2  169.2  AlF  23.87 


LAUNCH  DATE  MAR  4 1969 


FLIGHT  TIME  178.00 


ARRIVAL  DATE  AUG  29  J 969 


HELIOCENTRIC  CONIC  DISTANCE  523.861 


RL  148.35 

lal 

.00 

LOt  163.25 

VL  26.283 

GAL  2.12 

A7L  89.34 

HCA  262*00 

SMA 

120.82 

ECC  .23067 

INC 

.6637 

VI 

50.035 

RP  107.90 

LAP 

-.66 

LOP  65.25 

VP  36.898 

GAP  11.86 

A7P  90.09 

TAL  172.89 

TAP 

74.89 

RCA  92.95 

APO 

148.69 

V2 

35 . I 20 

RC  185.291 

GL 

4.57 

GP  -15.34 

7Al  81.92 

7AP  163.27 

ETS  297.66 

7AE  131.26 

ETE 

193.61 

7AC  166.99 

ETC 

186.70 

CLP 

-173.24 

PLANE TOCENTRIC  CONIC 

C3  14.586 

VHL 

3.819 

OLA  27.7 2 

RAL  80.25 

RAD  6567.6 

VEL  11.661 

PTH  2.05 

VHP 

8. 

148 

CPA  6.89 

RAP 

73.45 

ECC 

1 .240] 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

0 

47  51 

3297.78 

-24.60 

117.51 

304.87 

75.51 

1 

42 

49 

2697,8 

- 

26.35 

109.28 

90.00 

23 

1 58 

3629.54 

-17.27 

139.05 

302.23 

67.21 

24 

2 

27 

3029.5 

- 

20.21 

131  .60 

100.00 

2 

53  38 

2892.31 

-28.13 

88.55 

305.74 

79.44 

3 

4J 

51 

2292.3 

- 

29.3  0 

79.94 

100.00 

23 

38  52 

3510.25 

-13.99 

128.72 

300.65 

63.31 

24 

37 

22 

2910.2 

- 

17.46 

121 .65 

110.00 

5 

3 17 

2486.57 

-33.98 

58.62 

306.61 

86.05 

5 

44 

43 

1886.6 

- 

34.16 

49.38 

1 10.00 

23 

45  43 

3488.75 

-8.87 

124.09 

297.65 

56.85 

24 

43 

51 

2888.7 

- 

J3. 18 

117.64 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4064 

TRA 

1.1343 

TC3-6.5824 

BAU  1.2845 

SGT  5417.2  SGR  503.1  SG3  144.9 

ST  852.6 

SR 

430.6 

SS 

253.7 

RCE  .2844 

RRA 

.1139 

RC3  -.2409 

FAU  .02615 

RRT  ■ 

.5710  RRF 

.5526  RTF  , 

.9099 

CRT  .8017 

CRS 

-.2591 

CST 

-.7753 

FOE  .0303 

FRA 

.6996 

FC3-1  .5521 

BSP  17330 

SGB  5440.6  R23 

.0366  R1 3 , 

.9101 

LSA  943.0 

MSA 

293.7 

SSA 

35.4 

BOE  .4960 

BRA 

I .1400 

BC3  6.5868 

FSP  -474 

SGI  5424.9  SG2  412.5  THA 

3.05 

Eli  925.3 

EL2 

237.2 

ALF 

23.69 

LAUNCH  CATE  MAR 

4 1969 

FLIGHT  TIME  180.00 

ARRIVAL 

. DATE 

AUG 

31  1969 

HELIOCENTRIC  CONIC  DISTANCE  529.396 


RL  148.35 

LAL 

.00 

LOL  163.25 

VL  26.233 

GAL  2.71 

AZL  89.53 

HCA  265.22 

SMA  120.53 

ECC  .23530 

INC 

.4705 

VI 

30.035 

RP  107.87 

LAP 

-.47 

LOP  68.46 

VP  36.874 

GAP  12.22 

ATP  90.04 

TAL  171.13 

TAP  76.34 

RCA  92.17 

APO 

146.69 

V2 

35.132 

RC  187.175 

GL 

3.15 

GP  -14.85 

7Al  78.15 

ZAP  164.01 

ETS  295.81 

ZAE  131.43 

ETE  193.24 

ZAC  169.39 

ETC 

185.52 

CLP 

-174 .00 

PLANETOCENTRIC  CONIC 

C3  15.356 

VHL 

3.919 

OLA  26.50 

RAl  84.54 

*0 

i 

o 

5 

VEL  11.694 

PTH  2.06 

VHP 

340 

DPA  7 . 78 

RAP 

75.7  2 

ECC 

I .2527 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

42  52 

3183.78 

-26.50 

109.60 

31072? 

79.12 

2 35 

56 

2583.8 

-27.54 

101 .15 

90.00 

22 

41  ID 

3766.54 

-13.48 

147.31 

305.85 

64.86 

23  43 

56 

3166.5 

16.76 

140.17 

100.00 

3 

34  24 

2824.24 

-28.88 

85.63 

510776 

81 .93 

4 21 

28 

2224.2 

- 

29.69 

74  .92 

100.00 

23 

32  19 

3601.31 

-11  .14 

133.96 

304.66 

62.08 

24  32  20 

3001 .3 

14.79 

127.09 

110.00 

5 

34  10 

2449.47 

-34.12 

55.73 

311.31 

87.75 

6 15 

0 

1849.5 

- 

34.05 

46.4  6 

110.00 

23 

49  2 

3548.85 

-6.62 

127.29 

301.93 

56.39 

24  46 

11 

2946.8 

- 

10.99 

120.9 3 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  .2836 

TRA 

J .3988 

TC3-6.2940 

BAU  1 .2930 

SGT  5452.3  SGR  501.3  SG3  141.4 

ST  814.8 

SR 

423.4 

SS 

266.0 

ROE  .2863 

RRA 

.1294 

RC3  -.2260 

FAU  .02458 

RRT  i 

► 5600  RRF  , 

.5390  RTF  , 

.9129 

CRT  .6315 

CRS 

-.0925 

CST 

-.6231 

FOE  -.0147 

FRA 

.7490  FC3-1 .3855 

BSP  17504 

SG6  5475.3  R23 

.0299  R13  . 

.9130 

LSA  887.8 

MSA 

353.3 

SSA 

31  .2 

BOE  .4030 

BRA 

1 .4048 

0C3  6.2980 

FSP  -466 

SGI  5459.6  SG2  414.7  THA 

2.96 

Eli  664.5 

El2 

309.4 

ALF 

20.98 

2067 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  MAR  A 1969 


HELIOCENTRIC  CONIC 


flight  time  182.00 


ARRIVAL  CATC  SEP  2 1969 


RL  148.35 

LAt 

.00 

LOL  163.25 

VL 

RP  107.83 

lap 

-.28 

LOP  71.68 

VP 

RC  189.037 

GL 

1 .81 

GP  -14.41 

TAL 

PLANETOCENTRIC  CONIC 

C3  16.340 

VHL 

4.042 

CLA  25.25 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

II 

90.00 

2 

25  54 

3107.93 

-J 

90.00 

22 

31  3 

3870.54 

1 00.00 

4 

10  57 

2769.21 

-J 

CISTANCE  534 .89? 

26.184  GAL  3.32  ATl  89.72  HCA  268.44  SWA  120.25  ECC  .24034  INC  .2792  VI  30.035 

36.850  GAP  12.60  ATP  90.01  TAl  169.37  TAP  77.80  RCA  91.35  APO  149.15  V2  35.144 


88.67  RAO  6567.7 
J LAT  INJ  LONG 
7.17  104.22 


0PA  8.59  RAP  78.03  ECC  1 .2689 


100.00 

110.00 

110.00 


23  28  40  3684.49 

6 3 39  2416.64 


23  52  28  3609.83 

DIFFERENTIAL  CORRECTIONS 
TCE  .1500  TRA  1.6769  TC3-5.9473 

ROE  .2889  RRA  .1455  RC3  -.2096 

FOE  -.0585  FRA  .7986  FC3-1 .2208 

0CE  .3255  BRA  1 .6832  8C3  5.9510 

LAUNCH  date  WAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .0 

RP  107.79  LAP  -.0 

RC  190.875  CL  .5 

PLANETOCENTRIC  conic 


-8.45 

-34.18 

-4.31 

8AU  1.3000 
FAU  .02304 
BSP  17651 
FSP  -457 


INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

315.36 

81  .69 

3 17  42 

2507.9 

-28.04 

95.66 

309.83 

63.51 

23  35  34 

3270.5 

-13.87 

146.44 

315.67 

84.00 

4 57  6 

■2169.2 

-29.86 

70.84 

308.80 

61.22 

24  30  5 

308  4.5 

-12.23 

1 31 .94 

316.00 

89.27 

6 43  55 

1816.6 

-33.90 

43.93 

306.26 

56.06 

24  52  38 

3009.8 

-8.74 

124 .21 

153.39 
79.61 
138.69 
53.16 

130.50  

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SCT  5483.4  SCR 

498.4  SC3 

137.9 

ST 

829.1  SR 

415.2 

SS 

284.8 

RRT  .5493  RRF 

.5264  RTF 

.9160 

CRT 

;4]17  CRS 

.0508 

CST 

-.8838 

SCB  5506.0  R23 

.0243  R13 

.9161 

LSA 

884.2  MSA 

398.1 

SSA 

27.5 

SCI  5490.3  SC2 

416.0  THA 

2.87 

ELI 

850.8  EL? 

368.8 

alf 

14.4} 

fUGHT  TIME 

184.00 

arrival 

CATE 

SEP 

4 1969 

DISTANCE  540.345 


90.00  3 3 

90.00  22  25 

100.00  4 44 

100.00  23  26 

110.00  6 31 

110.00  23  55 

differential  corrections 
TOE  .0067  TRA  1.9689  TC3-5.5542  BAU  1.3049 

RCE  .*2924  RRA  .1621  RC3  -.1920  FAU  .02154 

FOE  -.1011  FRA  .8481  FC3-1.0616  BSP  17783 

BCE  .2925  BRA  1 .9756  6C3  5.5575  FSP  -448 


LAUNCH  CATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25  VL 

RP  107.76  LAP  .10  LOP  78.13  VP 

RC  192.690  Gl  -.61  CP  -13.63  7Al 

PLANETOCENTRIC  CONIC 
C3  19.057  VHL  4.365  CtA  22.70  RAL 


LOL  163.25 

VL  26.136 

GAL  3.97 

ATL  89.91 

HCA 

271.66 

LOP  74.91 

VP  36.826 

CAP  13.01 

ATP  90.00 

TAL 

167.62 

GP  -14.00 

TAL  70.86 

TAP  165.32 

ETS  291 .42 

TAE 

131.72 

DLA  23.97 

RAL  92.61 

RAO  6567.7 

VEL  11.788 

PTH 

2.08 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

3049.49 

-27.67 

100.02 

320.30 

83.73 

3962.22 

-7.56 

158.64 

313.96 

62.63 

2723.67 

-29.62 

76.25 

320.50 

85.74 

3763.27 

-5.84 

143.09 

313.03 

60.63 

2388 . 1 9 

-34.18 

50.94 

320.67 

90.58 

3671  .52 

-1.96 

133.73 

310.62 

55.87 

AP  79.28 
TE  19<r.58 

HP  8.772 
INJ  TIME 
3 54  9 

23  31  5 

5 29  47 

24  29  24 
7 11  25 


ECC  .24584  INC  .0876  VI  30.035 
RCA  90.48  APO  149.47  V2  35.155 
7AC  174.16  ETC  180.56  ClP-175.53 


DPA 


9.32  RAP  80.37  ECC  1 . 2890 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2449.5 

-28.25 

91  .40 

3362.2 

-11.17 

151  .82 

2123.7 

-29.89 

67.46 

3163.3 

-9.7J 

136.44 

1788.2 

-33.72 

41  .73 

3071  .5 

-6.43 

127.49 

M10- 


OR6IT  DETERMINATION  ACCURACY 


SCT 

5509.2 

SCR 

494.5 

SC3 

134.4 

ST 

894.8  SR 

406.3 

SS 

307.6 

RRT 

.5386 

RRF 

.5143 

RTF 

.9192 

CRT 

.1888  CRS 

.1662 

CST 

.933? 

see 

5531.4 

R23 

.0194 

R1 3 

.9X92 

LSA 

942.9  MSA 

413.2 

SSA 

24.6 

SCI 

5515.7 

SC? 

416.1 

THA 

2.7 8 

ELI 

898.9  EL2 

397.2 

alf 

6.10 

flight 

TIME 

186.00 

ARRIVAL 

CATE 

SEP 

6 1969 

26.088  CAL 
36.803  GAP 


OISTANCE  545.749 

4.65  ATL  90.10  HCA  274.88  SMA  119. 71 
13.44  ATP  90.01  TAl  165.88  TAP  80.77 


ECC  .251H4  INC  .1021  VI  30.035 
RCA  89.56  APO  149.85  v?  35.166 
7AC  176.50  ETC  173.24  ClP-176. 29 


67.39  7AP  165.89  £TS  288.86  7AE  131.85  ETE  192.29 

2.10  VHP  9.014  DPA  9.98  RAP  82.74  ECC  1.3136 


96.35 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

90.00 

3 36 

56 

3002.71 

-27.97 

96.63 

90.00 

22  21 

17 

4047.21 

-4.87 

163.44 

100.00 

5 15 

10 

2685.98 

-29.77 

73.46 

100.00 

23  25 

45 

3839.17 

-3.29 

147.28 

no.oo 

6 58 

I 

2364,21 

-34.15 

49.07 

110.00 

0 3 

19 

3733.71 

• 42 

136.97 

RAD  6567.8  V£L  11 .851  PTH 
INJ  RT  ASC 
325.14 
318.17 
325.27 
317.30 
325.32 
314.98 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.41 

4 26  59 

2402.7 

-28.32 

87.98 

62.07 

23  28  45 

3447.2 

-8.57 

156.71 

87.20 

5 59  56 

2086.0 

-29.84 

64.65 

60.27 

24  29  44 

3239.2 

-7.23 

140.70 

91.69 

7 37  26 

1764.2 

-33.54 

39.88 

55.82 

1 5 33 

3133.7 

-4.07 

130.76 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXEC 

TCE  -.1430  TRA  2.2791  TC3-5.1235  BAU  1.3061  SGT  5528.1  SCR 

RCE  *2969  RRA  .1792  RC3  -.1729  FAU  .01999  RRT  .5279  RRF 

FOE  -.1413  FRA  .8993  F C3  -.9083  BSP  17821  SC6  5549.7  R23 

BCE  .3295  BRA  2.2862  6C3  5.1265  FSP  -436  SGj  5534.2  SC2 

LAUNCH  CATE  MAR  4 1969 

HELIOCENTRIC  CONIC 

RL  148.35  LAL  .00  LOL  163.25  VL  26.041  GAL 

RP  107.73  LAP  .29  LOP  81.36  VP  36.780  GAP 

RC  194.480  GL  -1.68  GP  -J3-29  7AL  64.06 

PLANETOCENTRIC  CCNIC 


489.5  SC3 
.5031  RTF 
.0160  R13 
415.3  THA 


131.0 

.9221 

.9221 

2.69 


flight  time  188.00 


ST  999.7  SR  397.1  SS  332.5 

CRT  .0047  CRS  .2526  CST  -.9637 

LSA  1050.2  MSA  405.3  SSA  22.2 

ELI  999.7  El2  397.1  AlF  .13 

ARRIVAL  DATE  SEP  8 1969 


OISTANCE  551 .094 

5.36  A7L  90.30  MCA  278.11  SMA  119.44 
13.90  ATP  90.04  TAL  164.17  TAP  82.28 


ECC  .25839  INC  .2964  VI  30.035 
RCA  88.58  APO  150.31  V2  35.177 
7AC  178.58  ETC  141 .87  ClP-177.06 


90.00  4 7 29 

90.00  22  18  54 

100.00  5 43  35 

1 00 . 00  23  25  29 

110.00  7 22  49 

110.00  0 6 41 

differential  CORRECTIONS 
TOE  -.3051  TRA  2.6015  TC3-4.6847  BAU  1.307] 

ROE  .3021  RRA  .1961  RC3  -.1543  FAU  .01857 

FDE  -.1816  FRA  .9497  FC3  -.7707  BSP  17940 

BCE  .4294  BRA  2.6089  BC3  4.6872  FSP  -427 


DLA  21.44 

RAL  99.88 

RAD  6567.8 

VEL  11.926 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2965.06 

-28.15 

93,89 

329.90 

4127.84 

-2.29 

167.96 

322.42 

2655.19 

-29.85 

71.17 

329.98 

3912.94 

-.80 

151 .33 

321  .59 

2344.75 

-34.10 

47.55 

329.94 

3796.15 

2.80 

140.23 

319.35 

TAP  166.40  ETS  286.04  ?AC  131.96  ETE  192.01 

2.12  VHP  9.276  DPA  10.56  RAP  85.12  ECC  1.3433 


SGT  5545.5  SCR  483.1 
RRT  .5169  RRF  .4916 
SCB  5566.5  R23  .0124 

SCI  5551 .2  SC2  413.1 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ 

? LONG 

86.77 

4 56 

54 

2365.1 

-28.30 

85.23 

61.77 

23  27 

42 

3527.8 

-6.05 

161 .29 

'88.40 

6 27 

50 

2055.2 

-29.76 

62.37 

60.12 

24  30 

42 

3312.9 

-4.77 

144.79 

92.59 

8 1 

54 

1744.7 

-33.36 

38.39 

55.92 

1 9 

57 

3196.1 

-1  .69 

134  .03 

ACCURACY 

ORBIT  OE TERM I NATION  ACCURACY 

1 SG3 

127.7 

ST  1126.7 

SR  387.2 

SS 

358.3 

y RTF 

.9255 

CRT  -.1401 

CRS  .3225 

CST 

-.9805 

1 R13 

.9255 

LSA  1182.2 

MSA  387.2 

SSA 

20.2 

l THA 

2.59 

ELI  1128.2 

EL?  382.9 

ALF 

176.88 

2068 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATC  MAR  4 1969 


flight  tihc  190.00 


ARRIVAL  DATC  SCP  10  1969 


HCLIOCENTRIC  CONIC 
RL  140.35  LAL  .00  La 
RP  107.70  LAP  .40  LOP 
RC  196.245  OL  -2.66  CP 
PLANE TOCENTRIC  CONIC 


CISTANCE  556.371 

163.25  VL  25.995  GAL  6.11  A7l  90.49  HCA  201.34  SHA  119.19  ECC  .26555  INC  .4932  VI  30.035 

84.50  VP  36.757  GAP  14,39  AZP  90.10  TAL  162.47  TAP  03.01  RCA  07.54  APO  150.04  V2  35.187 

-12.90  ZAl  60.90  ZAP  166.05  ETS  282.97  7AE  132.05  ETE  191.76  7AC  170,10  ETC  46.83  ClP-177.84 


C3  23.013 

VHl  4.797 

CLA  20.22 

RAL  103.19 

RAD  6567.9 

VEL  12.016 

PTH  2.14 

VHP  9.561 

OPA  11.08 

RAP  87.52 

ECC  1.3787 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 35  24 

2935.15 

-20.24 

91.70 

334.59 

07.06 

5 24  19 

2335.2 

-20.24 

03.04 

90.00 

22  17  26 

4205.26 

.21 

1 7? .27 

326.70 

61  .68 

23  27  31 

3605 .3 

-3.58 

165.64 

100.00 

6 9 49 

2630.72 

-29.09 

69.35 

334.63 

89.36 

6 53  39 

2030.7 

-29.65 

60.56 

100.00 

23  25  43 

3984.93 

1 .65 

155.28 

325.90 

60.15 

24  32  8 

3384.9 

-2.34 

140.76 

J 10.00 

7 46  0 

2329.79 

-34.04 

46.39 

334.52 

93.28 

8 24  50 

1729.8 

-33.22 

37.24 

110.00 

0 9 57 

3050.61 

5.10 

143.51 

323.70 

36.16 

1 14  15 

3258.6 

.70 

137.28 

differential  corrections 


MIO'COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACY 


TCE 

-.4754 

TRA 

2.9413 

TC3-4.2407 

BAU 

1.3054 

SGT 

5550.0  SGR 

475.3 

SG3 

124 .5 

ST 

1264.4 

SR 

377.1 

S5 

383.9 

ROE 

.3083 

RRA 

.2129 

RC3  -.1358 

FAU 

.01710 

RRT 

.5055  RRF 

.4001 

RTF 

.9290 

CRT 

-.2460 

CRS 

.3763 

CST 

-.9892 

FDE 

-.2208 

FRA 

1 .0010 

FC3  -.6462 

BSP 

18036 

SGB 

5570.3  R23 

.0092  R13 

.9291 

LSA 

1324.1 

MSA 

366.0 

SSA 

18.6 

ecE 

.5666 

BRA 

2.9490 

BC3  4.2429 

FSP 

-410 

SGI 

5563.2  SG2 

409.0 

THA 

2.49 

ELI 

1268.1 

El2 

364.4 

alf 

175.43 

LALPNCH  CATE  MAR  4 1969 


flight  time  192.00 


ARRIVAL  CATE  SEP  12  1969 


HELIOCENTRIC  CONIC 

RL  140.35  LAL  .00  La  163.25  Vl  25.950 

RP  107.67  LAP  .67  LOP  07.01  VP  36.734 

RC  197.986  CL  -3.54  CP  -12.69  7Al  57.90 

plane tocentric  conic 


OISTANCE  561.570 

CAL  6.9*.  A/L  90.69  HCA  284.57  SHA  110.93  ECC  .27339  InC  .6949  vi 

GAP  J4.93  A7P  90.17  TAL  160.00  TAP  85.37  RCA  86.42  APO  151.45  V2 


7AP  167.24  ETS  279.64  7A£  132.13  £TE  191.52  7AC  175.98  ETC 


30.035 
35.196 
26.28  ClP-178.62 


C3  25.574 

VHL 

5.057 

OLA  19.03 

RAl  106.29 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

5 

0 50 

2912.07 

-28.29 

90.00 

22 

16  37 

4280.10 

2.62 

100.00 

6 

34  0 

2612.06 

-29.89 

100.00 

23 

26  15 

4055.34 

4.02 

110.00 

8 

7 35 

2319.20 

-34.00 

110.00 

0 

13  6 

3920.90 

7.53 

DIFFERENTIAL  correct ions 

TOE  -.6539 

TRA 

3.2995 

TC3-3.6025 

BAU  1.3007 

ROE  .3154 

RRA 

.2294 

RC3  -.1170 

FAU  .01582 

FOE  -.2508 

FRA 

1 .0539 

FC3  -.5354 

BSP  10120 

BOE  . 7260 

BRA 

3.3074 

BC3  3.8043 

FSP  -409 

RAO  6560.0  VEl  12.122  PTH  2.17  VHP  9.870 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


90.02 
176.45 
67.97 
159.15 
45.57 
J46.  SO 


339.21 

330.98 

339.23 

330.20 

339.07 

328.04 


OPA  11.53  RAP  89.94  ECC  1.4209 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


88.71 

61.79 

90.09 

60.35 

93.76 

56.56 


5 49  30 

23  27  57 
7 17  32 

24  33  51 

0 46  14 

1 10  27 


2312.1 

3680.1 

2012.1 

3455.3 

1719.3 
3320.9 


-28 . 1 7 
-1.17 
-29.56 
.05 
-33.11 
3.00 


81 .35 
169.82 
59.18 
152.62 

36.44 

140.54 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5565.7  SGR 
RRT  .4934  RRF 
SCO  5505.2  R23 
SGI  5570.5  SG2 


ORBIT  DETERMINATION  ACCURACY 


466.4  SG3 

121.4 

ST 

1403.4 

SR 

366.8 

SS 

400.0 

.4605  RTF 

.9327 

CRT 

-.3235 

CRS 

.4170 

CST 

-.9930 

.0067  RJ3 

.9327 

LSA 

1466.4 

MSA 

347.2 

SSA 

17.2 

405.3  THA 

2.38 

Eli 

1400.0 

EL2 

345.0 

alf 

174 .06 

LAUNCH  CATE  MAR  4 1969 


FLIGHT  TIME  194.00 


ARRIVAL  CATE  SEP  U 1969 


HELIOCENTRIC  CONIC 


DISTANCE  566.670 


RL  140.35 

LAL 

.00 

La  163.25 

VL  25.905 

GAL  7.76 

AZL  90.90 

HCA  287.00 

SHA 

110.69 

ECC  .28198 

INC  .9024 

vi 

30.035 

RP  107.64 

LAP 

.06 

LOP  91 .05 

VP  36.711 

GAP  15.51 

AZP  90.20 

TAl  159.16 

tap 

06.96 

RCA  85.22 

APO  152.16 

V2 

35.205 

RC  199.701  GL  -4.34 

PLANE TOCENTRIC  CCNIC 

GP  -12.43 

ZAl  55.08 

ZAP  167.56 

ETS  276.06 

ZAE  132.20  ETE 

191 .29 

ZAC  173.65 

ETC  20.49 

CLP 

-179.42 

C3  20.606 

VHL 

5.340 

OLA  17.90 

RAL  109.10 

RAO  6566.1 

VEL  12.247 

PTH  2.20 

VHP 

10.207 

DPA  11.91 

RAP  92.35 

ECC 

1.4708 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

24  23 

2095.14 

-28.31 

80.70 

343.78 

89.33 

6 

12  30 

2295.1 

-28.10 

80.12 

90.00 

22 

16  14 

4352.72 

4.95 

180.52 

335.26 

62.00 

23 

20  47 

3752.7 

1 .18 

173.87 

100.00 

6 

56  17 

2598.02 

-29.89 

66.96 

343.70 

90.61 

7 

39  36 

1998.8 

-29.40 

58.20 

100.00 

23 

27  2 

4124.27 

6.33 

162.97 

334.50 

60.73 

24 

35  46 

3524.3 

2.38 

156.41 

110.00 

0 

27  37 

2313.06 

-33.97 

45.09 

343.58 

94 .04 

9 

6 10 

1713.1 

-33.04 

35.97 

1 10.00 

0 

16  7 

3982.00 

9.84 

150.11 

332.37 

57.10 

1 

22  30 

3302.8 

5.43 

143.78 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

'.8360 

TRA 

3.6814 

TC3- 

-3.3736 

BAU 

1.2908 

SGT 

5567.9  SGR 

456.4 

SG3 

110.4 

ST 

1536.6 

SR 

356.7 

SS 

432.2 

RCE 

.3239 

RRA 

.2456 

RC3 

-.1004 

FAU 

.01444 

RRT 

.4010  RRF 

.4573  RTF 

.9365 

CRT 

-.3786 

CRS 

.4401 

CST 

-.9963 

FOE 

-.2945 

FRA 

1 .1097 

FC3 

-.4369 

BSP 

18110 

SGB 

5586.6  R23 

.0052 

R13 

.9365 

LSA 

1601 .9 

MSA 

329.7 

SSA 

16.1 

BOE 

.8973 

BRA 

3.6096 

BC3 

3.3751 

FSP 

-398 

SGI 

5572.3  SG2 

399.9 

THA 

2.27 

ELI 

1542.0 

El2 

328.8 

ALF 

174.74 

LAUNCH 

DATE  MAR 

4 J 969 

FLIGHT  TIME 

196.00 

ARRIVAL 

DATE 

SEP 

16  1969 

HELIOCENTRIC  CONIC 

RL  140.35  LAL  .00  La  163.25  VL  25.062 

RP  107.62  LAP  1.04  LOP  94.20  VP  36.600 

RC  201.391  CL  -5.04  GP  -12,19  ZAL  52.44 

PLANE TOCENTRIC  CONIC 


DISTANCE  571.677 

GAL  0.66  AZL  91.12  HCA  291  .03  SHA  118.45  ECC  .29142  INC  1.1177  VI 

GAP  16.13  A7P  90.40  TAL  157.56  TAP  80.59  RCA  03.93  APO  152.97  v2 


ZAP  167.01  ETS  272 .23  ZAE  J32.24  £T£  191.00  ZAC  1 71  .30  ETC 


30.035 
35.213 
17.01  CLP  179.77 


C3  32.191 

VHL  5.674 

DLA  16.02 

RAL  111.87 

RAD  6568.3 

VEL  12.392 

PTH  2.24 

VHP  10.575 

CPA  12.23 

RAP  94.77 

ECC  1 .5298 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 45  51 

2083.79 

-28.32 

07.95 

348.28 

09.74 

6 33  55 

2203.8 

-28.05 

79.29 

90.00 

22  16  11 

4423.31 

7.10 

104.50 

339.53 

62.54 

23  29  55 

3823.3 

3.45 

177.81 

100.00 

7 16  46 

2590.59 

-29.88 

66.37 

340.27 

90.93 

7 59  57 

1990.6 

-29.43 

57.60 

100.00 

23  27  57 

4191 .73 

8.56 

166.74 

330.70 

61.25 

24  37  49 

3591.7 

4.66 

160.12 

110.00 

8 46  9 

2310.94 

-33.96 

44.92 

340.05 

94.14 

9 24  40 

1710.9 

-33.02 

35.81 

110.00 

0 19  0 

4044.15 

12.08 

153.44 

336.60 

57.70 

1 26  24 

3444  .1 

7.74 

147.03 

differential  corrections 

TOE-J .0325  TRA  4.0011  TC3-2.97H  0AU  1 .2792 
RCE  .3331  RRA  .2607  RC3  -.0845  FAU  .03315 
FOE  -.3309  FRA  1.1664  FC3  -.3535  BSP  18170 
BCE  1.0849  BRA  4.0894  BC3  2.9723  F$P  -389 


MID-COURSE  EXECUTION  ACCURACV 
SGT  5566.9  SGR 
RRT  .4669  RRF 
SGB  5584.7  R23 
SGI  5570.8  SG2 


ORBIT  DETERMINATION  ACCURACY 


444.9 

SG3 

115.5 

ST 

1663.0 

SR 

346.4 

SS 

455.1 

.4446 

RTF 

.9405 

CRT 

-.4234 

CRS 

,4749 

CST 

-.99 77 

.0037 

R13 

.9405 

LSA 

1730.5 

MSA 

313.1 

SSA 

15.1 

393.2 

THA 

2.15 

Eli 

1669.7 

El2 

312.5 

alf 

174.70 

2069 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  e VOL  4.  1968-69* 


LAUNCH  CATE  MAR  4 1969 


flight  time  190.no 


ARRIVAL  CATE  SEP  18  1969 


HELIOCENTRIC  CONIC 
RL  140,35  LAl  .00  LOt  163.25 

RP  107.59  LAP  1 .22  LOP  97.52 

RC  203.056  CL  '5.67  GP  -11.97 

planetocentric  CONIC 


CI5TANCE  576.548 

9.62  ATL  91.34  HCA  294.27  SMA  J 18.22  ECC  .30181  INC  3.3427  VJ  30.035 
16.82  A7P  90.55  TAL  155.99  TAP  90.26  RCA  82.54  APO  353.89  V2  35.221 

16.27  CLP  178.95 


C3  36.427 

VHL 

6 

.035 

CLA  15.81 

RAL  114.35 

RAO  6568.4 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

5 

29 

2877.51 

-28.32 

07,49 

90.00 

22 

16 

23 

4491 .97 

9.32 

188.42 

1 00.00 

7 

35 

34 

2587.00 

-29.87 

66.10 

100.00 

23 

28 

59 

4257.72 

10.70 

170.47 

110.00 

9 

3 

14 

2312-71 

-33.97 

45.06 

110.00 

0 

21 

44 

4104  ,77 

14.26 

156.70 

VL  25.819  OAL 

VP  36.665  GAP 

7AL  49.98  7AP  167.99  ETS  268.18  7AE  132.25  ETC  190.87  7AC  168.96  ETC 

VEL  12.562  PTH  2.28  VHP  10.979  CPA  12.48  RAP  97.18  ECC  1.5995 

INJ  RT  ASC 
352.71 
343.78 
352.70 
343.05 
352.48 
340.96 


l ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

89.97 

6 53  27 

2277.5 

-28.02 

70.04 

63.14 

23  31  15 

3892.0 

5.64 

181 .67 

91 .07 

8 18  41 

1987.0 

-29. 4 J 

57.33 

61  .92 

24  39  56 

3657.7 

6.86 

163.78 

94.06 

9 41  47 

1712.7 

-33.04 

35.94 

58.60 

1 30  9 

3504,8 

10.00 

150.27 

DIFFERENTIAL  CORRECTIONS 
TCE-1.2369  TRA  4.5069  TC3-2.5917 
ROE  .3435  RRA  .2746  RC3  -.0698 

FOE  -.3667  FRA  1.2261  FC3  -.2822 

6CE  1.2837  BRA  4.5152  BC3  2.5926 

LAUNCH  CATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  148.35  LAL  .00  LOL  163.25 

RP  107.57  LAP  1.40  LOP  100.75 

RC  204.697  GL  -6.23  GP  -11.76 

planetocentric  conic 


90.00  6 23  2 

90.00  22  16  * 

100.00  7 52  4 

100.00  23  30 

110.00  9 18  ! 

110.00  0 24  1 

differential  corrections 

TDE'1.4453  TRA  4.9627  TC3-2.2344 

ROE  .3553  RRA  .2873  RC3  -.0563 

FOE  -.4009  FRA  1.2906  FC3  -.2205 

• BCE  1.4883  BRA  4.9710  6C3  2.2351 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT 

5562.1  SGR 

432.3  SG3 

112.7 

ST 

1779.6 

SR 

336.1 

5S 

477.1 

RRT 

.4515  RRF 

.4310  RTF 

.9449 

CRT 

-.4585 

CRS 

.4969 

CST 

-.9986 

SGB 

5570,9  R23 

.0026  R13 

.9449 

LSA 

1849.0 

MSA 

297,8 

SSA 

14.2 

SGI 

5565.6  SG2 

385.5  THA 

2.02 

ELI 

1706.4 

EL2 

297.5 

ALF 

174 .91 

FLIGHT  TIME 

200.00 

ARRIVAL 

CATE 

SEP 

20  1969 

BAU  1.2626 
FAU  .01187 
BSP  18204 
FSP  -381 


DISTANCE  581.267 

VL  25.777  GAL  10.66  A2L  91 .58  HCA  297.50  SNA  117.99 

VP  36.643  GAP  17.56  ATP  90.73  TAL  154.48  TAP  91.98 

TAL  47.70  TAP  168.09  ETS  263.93  TAE  132.24  ETE  19(3.67 


ECC  .31327  INC  1.5796  V]  30.035 
RCA  81.03  APO  154.95  V2  35.228 
TAC  166.63  ETC  15.27  CLP  178.10 


RAL  116.65  RAO  6568.6  VEL  12.759  PTH  2.32  VHP  11  .423  CPA  12.68  RAP  99.58  ECC  1.6819 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

2875 .05 

-20.32 

07.37 

337.09 

90.03 

4550.73 

11.35 

192.27 

340.00 

63.88 

2507.65 

-29.00 

66.15 

357.07 

91.05 

4322.16 

12.74 

174.17 

347.20 

62.73 

2310.00 

-34  .00 

45.40 

356.06 

93.81 

4164 .49 

16.35 

160.15 

345.23 

59.55 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1 .2381  SGT  5551  .1  SOR 

FAU  .01055  RRT  .4349  RRF 

BSP  18148  SGB  5566.8  R23 

FSP  -369  SGI  5554.1  SG2 


INJ  TIME 

7 11  22 
23  32  43 

8 35  56 

24"  42  6 

9 57  35 
1 33  44 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2275.8 

3958.7 

1987.7 
3722.2 
1718.1 
3564.5 


-28.01 

7,74 

-29.41 

8.98 

-33.09 

12.19 


78.72 

185.45 

57.38 

167.39 

36.35 

153.52 


ORBIT  DETERMINATION  ACCURACY 


418.6 

SG3 

110.0 

ST 

1862.0 

SR 

326.0 

SS 

497.9 

.4169 

RTF 

.9491 

CRT 

-.4053 

CRS 

.5139 

CST 

-.9991 

.0024 

R13 

.9492 

LSA 

1953.3 

MSA 

284.2 

SSA 

13.4 

376.8 

THA 

I .89 

Eli 

1006.8 

EL2 

284 . 1 

alf 

175.08 

LAUNCH  CATE  MAR  4 1969 


flight  time  202. do 


ARRIVAL  CATE  SEP  22  1969 


HELIOCENTRIC  CONIC 

RL  148.35  LAL  .00  LOL  163.25  VL  25.736 

RP  107.55  LAP  1.57  LOP  103.99  VP  36.620 

RC  206.313  GL  -6.72  GP  -11.57  TAL  45.59 

planetocentric  conic 

C3  47,371  VHL  6.883  CLA  13.97  RAL  118.76 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 39  48  2878.35  -28.32 

90.00  22  17  13  4623.56  13.26 

100.00  8 8 32  2592.17  -29.00 

100.00  23  3j  9 4384.97  14.67 

110.00  9 33  21  2326.76  -34.03 

110.00  0 26  45  4223,14  18,34 

DIFFERENTIAL  CORRECTIONS 
TDE-1.67 01  TRA  5.4440  TC3-I.9104  BAU  1.21 02 
RCE  .3681  RRA  .2978  RC3  -.0444  FAU  .00931 

FDE  -.4368  FRA  1.3575  FC3  -.1701  BSP  18192 

BDE  1.7102  BRA  5.4521  6C3  1 .9109  FSP  -361 


LAUNCH  OATE  MAR  4 1969 


DISTANCE  585.801 


GAL  11.77 

ATL  91.83 

HCA  300.74 

SMA  117.77 

ECC  .32595 

INC 

1 .8309 

VI 

30.035 

GAP  18.30 

ATP  90.94 

TAL  153.02 

TAP  93.76  RCA  79.38 

APO 

156. 15 

V2 

35.235 

TAP  160.10 

ETS  259.53 

TAE  132.20 

ETC  190,47 

TAC  164.32 

etc 

14.57 

CLP 

177 .22 

RAO  6568.0 

VEL  12.990 

PTH  2.37 

VHP  11.914 

CPA  12.82 

RAP 

101 .96 

ECC 

1 .7796 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TJME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

87.55 

1.38 

09.94 

7 27  46 

2278.3 

- 

■20.02 

70 .90 

196.07 

352.19 

64.75 

23  34  16 

4023.6 

9.75 

189.15 

66.49 

1.37 

90.87 

6 51  44 

1992.2 

- 

29.44 

57.7  J 

177.83 

351  .49 

63.66 

24  44  14 

3705.0 

1 1 .01 

170.95 

• 46.15 

I .18 

93. 4J 

10  12  0 

1726.8 

33.19 

37.0] 

163.53 

349.46 

60.64 

1 37  0 

3623.1 

14.29 

156.76 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5537.0  SGR 

403.6  SG3 

107.3 

ST  1975,4 

SR 

315.8 

SS 

519.  J 

RRT 

.4152  RRF 

.3997  RTF 

.9537 

CRT  -.5105 

CRS 

.5313 

CST 

-.9994 

SGB  5551  .7  R23 

.0021  R13 

.9537 

LSA  2048.9 

MSA 

270.8 

5SA 

12.7 

SGI  5539.5  SG2 

367.0  THA 

1 .74 

ELI  1982.1 

Cl2 

270.7 

alf 

175.24 

FLIGHT  TIME  204.00 

arrival  cate 

SEP 

24  1969 

HELIOCENTRIC  CONIC 
RL  140.35  LAL  .00 
RP  10 7.53  LAP  I .74 
RC  207.904  GL  -7.14 


La  163.25  VL  25.696 
LOP  107.23  VP  36.597 
GP  -II .40  TAL  43.66 


planetocentric  conic 

C3  54.423  VHL  7.377  OlA  13.15  RAL  120.69 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

6 54  39 

2884 . 59 

-28.32 

90.00 

22  17  45 

4686.38 

15.05 

100.00 

8 22  50 

2600.18 

-29.89 

100.00 

23  32  15 

4446.02 

16.48 

1 10.00 

9 46  29 

2338.45 

-34.00 

11 0.00 

0 29  2 

4280.52 

20.22 

DIFFERENTIAL 

CORRECTIONS 

TDE-1.9064  TRA  5.9592  TC3-1-6136  BAU  1.1743 
RCE  .3822  RRA  .3057  RC3  -.0341  FAU  .00805 
FOE  -.4731  fra  1.4295  FC3  -.1280  BSP  18216 
BOE  1.9444  BRA  5.9670  BC3  1.6139  FSP  -354 


DISTANCE  590.113 


GAL  12.90 

ATL  92.10  HCA  303.97 

SMA  117 

'.55 

ECC  .34002 

INC  2.0998 

VI 

30.035 

GAP  19.29 

ATP  91.17 

TAL  151.63 

TAP  95 

f .60 

RCA  77 . 58 

APO  157,52 

V2 

35.240 

TAP  168.02 

ETS  255.00 

TAE  132.12 

ETE  190.27 

TAC  162.04 

ETC  14.06 

CLP 

176.31 

RAO  6569.0 

VEL  13.258 

PTH  2.42 

VHP  12. 

456 

CPA  12.91 

RAP  104.31 

ECC 

1 .8957 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.01 

5.59 

09.7J 

7 42 

44 

2264_,6 

-28.06 

79.35 

199.62 

356.33 

65.73 

23  35 

52 

4006.4 

11  .65 

1 92 . 79 

67.00 

5.50 

90.56 

9 6 

11 

2000-2 

-29.49 

58 .30 

101 .46 

355.65 

64.70 

24  46 

21 

3846,0 

12.94 

174 .46 

47.06 

5.44 

92.00 

10  25 

28 

1758.4 

-33.30 

37.91 

166.92 

353.66 

61,83 

J 40 

22 

3680.5 

16.30 

159.99 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5518.2  SGR 

307.4  SG3 

104.0 

ST  2056.8 

SR  305.7 

SS 

540.4 

RRT 

.3925  RRF 

.5790  RTF 

.9503 

CRT  -.5329 

CRS  .5476 

CST 

-.9996 

SGB  5531 .8  R23 

.0023  R13 

.9503 

LSA  2132.9 

MSA  257.9 

SSA 

12.0 

SGI  5520.3  SG2 

356.2  THA 

1.59 

ELI  2063.4 

El2  257.9 

ALF 

1 75.40 
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LAUNCH  CATE  MAR  4 1969  FLIGHT  TIME  206.00  ARRIVAL  DATE  SEP  26  1969 

HELIOCENTRIC  CONIC  OISTANCE  594.154 

RL  148.35  LAL  .00  LOL  163.25  VL  25.657  GAL  14.30  A/L  92.39  HC A 307.21  SMA  117.35  ECC  .35567  INC  2.3901  VI  30.035 

RP  107.52  LAP  1.90  LOP  110.48  VP  36.575  GAP  20.30  A7P  91.45  TAt  150.33  TAP  97.54  RCA  75.61  APO  159.08  V2  35.246 

RC  209.470  CL  -7.52  GP  -11.24  7AL  41.90  7AP  167.05  ETS  250.40  7AE  1 31  .99  ETC  190.07  7AC  159.80  ETC  13.60  ClP  175.36 

PLANE TOCENTRIC  CONIC 

C3  62.036  VHL  7.927  OLA  12.41  RAL  122.45  RAO  6569.2  VEL  13.572  PTH  2.40  VHP  13.064  OPA  12.94  RAP  106,63  ECC  2.0341 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 8 5 2894.17  -20.31  08. 7l  9.69  09.36  7 56  19  2294.2  -20.10  80.05 

90.00  22  18  20  4747.06  16.71  203.49  .41  66.01  23  37  20  4147.1  13.43  196.35 

100.00  03540  2611.30  -29.89  67.91  9.70  90.12  91919  2011.3  -29.56  59.12 

100.00  23  33  19  4505.16  18.16  105.04  359.74  65.84  24  40  24  3905.2  14.75  177.92 

110.00  9 58  24  2352.02  -34.12  40. J0  9.60  92.22  10  37  37  1752.0  -33.44  39.00 

110.00  0 31  0 4336.41  21.90  170.30  357.00  63.14  14324  3736.4  18.20  163.21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE-Z. 1556  TRA  6.5132  TC3-J. 3436  BAU  1.1289  SGT  5495.4  SGR  370.4  SG3  102.3  ST  2126.7  SR  295.8  SS  562.1 

ROE  .3979  RRA  .3107  RC3  -.0251  FAU  .00675  RRT  .3660  RRF  .3564  RTF  .9629  CRT  -.5537  CRS  .5633  CST  -.9997 

FOE  -.5102  FRA  1.5074  FC3  - .0930  BSP  10216  SGB  5507.9  R23  .0027  R13  .9629  LSA  2205.9  MSA  245,6  SSA  11.4 

BOE  2.1920  BRA  6.5206  BC3  J .3438  ESP  -346  SGI  5497.1  SG2  344.6  THA  1.42  ELI  2133.1  El2  245.5  ALF  175.54 

LAUNCH  DATE  MAR  4 19 69  FLIGHT  TIME  206.00  ARRIVAL  DATE  SEP  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  597.062 

RL  148.35  LAL  .00  LOL  163.25  Vl  25.620  GAL  15.73  A7L  92.71  HCA  310.44  SMA  117.15  ECC  .3731  5 INC  2.7066  VI  30.035 

RP  107.50  LAP  2.06  LOP  113.72  VP  36.553  GAP  21.42  ATP  91.76  TAL  149.12  TAP  99.57  RCA  73.43  APO  160.06  V2  35.250 

RC  211.012  CL  -7.04  GP  -11.09  TAL  40.31  TAP  167.57  ETS  245.77  7AE  131.81  ETE  109.06  7AC  157.60  ETC  13.38  CLP  174.36 

PLANETOCENTRIC  CCNIC 


C3  72.922 

VHL 

8.539 

OLA  11.73  RAL  124.03 

RAO  6569.4  VEL  13.938  PTH  2.54 

VHP  13, 

► 742 

OPA 

i 12.93 

RAP 

108.90 

ECC 

2.2001 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

20  fl 

2906.70 

-28.30 

09.62  13.60 

88.90 

0 8 

35 

2306.7 

■28.15 

80.96 

90.00 

22 

18  56 

4005.40 

18.24 

207.09  4.40 

67.96 

23  39 

2 

4205.4 

15.09 

199.83 

100.00 

0 

47  25 

2625.10 

-29.89 

68.94  13.71 

89.58 

9 31 

11 

2025.2 

2%.  63 

60.15 

100.00 

23 

34  20 

4562.15 

19.71 

108.57  3.76 

67.06 

24  50 

22 

3962.2 

16.44 

181  .30 

110.00 

10 

9 7 

2369.55 

-34.16 

49.49  13.66 

91  .44 

10  40 

37 

1769.5 

-33.58 

40.29 

1 10.00 

0 

33  4 

4390.55 

23.61 

173.66  1,80 

64.53 

I 46 

14 

3790.5 

19.98 

166.40 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.4193 

TRA 

7.1106 

TC3-J .0995 

BAU  1.0720 

SGT  5468.4  SGR 

352.4  SG3 

99.9 

ST 

2105.1 

SR 

286.0 

SS 

504.9 

ROE  .4153 

RRA 

.3110 

RC3  -.0176 

FAU  .00538 

RRT  .3347  RRF 

.3282  RTF 

.9674 

CRT 

-.5739 

CRS 

.5793 

CST 

-.9990 

FOE  -.5486 

FRA 

1 . 5924 

FC3  -.0639  BSP  18197 

SGB  5479.7  R23 

.0034  R13 

.9674 

LSA 

2268.0 

MSA 

233.5 

SSA 

10.7 

BOE  2.4547 

BRA 

7.1175 

BC3  1 .0996  FSP  -338 

SGI  5469.7  SG2 

332.0  THA 

1.24 

ELI 

2191 .4 

EL2 

233.5 

ALF 

175.66 

LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  210.00  ARRIVAL  CATE  SEP  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  601.157 

RL  148.35  LAL  .00  LOL  163.25  VL  25.504  GAL  17.32  ATl  93.06  HCA  313.60  SMA  116.96  ECC  ,39273  INC  3.0551  Vl  30.035 

RP  107.49  LAP  2.21  LOP  116.97  VP  36.532  GAP  22.60  A7P  92.11  TAL  148. 04  TAP  JOl  .72  RCA  7j  .03  APO  162.89  V2  35.254 

RC  212.528  Gl  -8.11  GP  -10.95  TAl  38.09  TAP  167.19  ETS  24J.16  TAE  131.57  £TE  J09.65  TAC  155.46  ETC  13.15  CLP  173.31 

PLANETOCENTRIC  CONIC 

C3  85.085  VHL  9.224  DLA  11.1 2 RAL  125.44  RAO  6569.7  VEL  14.360  PTH  2.6l  VHP  14.504  OPA  12.88  RAP  111.11  ECC  2.4003 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  IN  J LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  JNJ  2 lAT  INJ  2 LONG 

90.00  7 30  50  2921  .81  -28.27  90.73  17.53  80.35  8 19  32  2321.8  -28.20  82.06 

90.00  22  19  31  4861.18  19.63  210.60  8.28  69.17  23  40  32  4261  .2  16.62  203.21 

100.00  8 57  45  2641.46  -29.00  70. 15  17.58  08.94  9 4j  47  2041.5  -29.70  61.35 

100.00  23  35  16  4616.76  21.13  192.0 1 7.66  60.35  24  52  13  4016.0  18.00  184.61 

110.00  101839  2388.33  -34.10  50.95  17.60  90.58  10  58  27  1780.3  -33.72  41.74 

110.00  03440  4442.66  25.09  176.98  5.85  65.99  14051  3842.7  21.63  169.54 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TDE-2.6966  TRa  7.7603  TC3  -.0705  BAU  .9994  SGT  5437.4  SGR  333.9  SG3  97.7  ST  2231  .6  SR  276.4  SS  608.8 

ROE  .4349  RRA  .3082  RC3  -.0114  FAU  .00388  RRT  .2975  RRF  .2944  RTF  -9710  CRT  -.5937  CRS  .5953  CST  -.9998 

FOE  -.5801  FRA  1.6064  FC3  -.0395  BSP  10085  SGB  5447.6  R23  .0045  R13  .9710  LSA  2319.0  MSA  221.9  SSA  10.1 

BOE  2.7314  BRA  7.7664  0C3  .0706  F$P  -328  SGI  5438.3  SG2  318.7  THA  1.05  ELI  2237.6  EL2  221.8  AlF  175.75 

LAUNCH  DATE  MAR  4 1969  FLIGHT  TIME  212.00  ARRIVAL  DATE  OCT  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  603.935 

RL  148.35  LAL  .00  LOL  163.25  VL  2}.  550  CAL  19.07  A7L  93.44  HCA  316.92  SMA  116.70  ECC  .41  474  INC  3.4436  Vl  30.035 

RP  107.40  LAP  2.35  LOP  120.21  VP  3% .510  GAP  24.10  ATP  92.52  TAl  147.09  TAP  104.01  RCA  68.35  APO  165.21  V2  35.256 

RC  214.010  GL  -8.35  GP  -10.02  TAL  37.64  TAP  166.66  ETS  236.59  TAE  131.26  ETE  189.42  7AC  153.39  ETC  12.97  ClP  172.18 

PLANETOCENTRIC  CONIC 

C3  99.851  VHL  9.993  OLA  10.58  RAl  126.60  RAD  6569.9  VEL  14.873  PTH  2.60  VHP  15.367  OPA  12.60  RAP  113.24  ECC  2.6433 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 40  10  2939.16  -20.23  92.00  21.22  8 7. 7 j 8 29  9 2339.2  -28.25  83.33 

90.00  22  20  3 4914.07  20.07  213.98  12.02  70.42  23  41  57  4314.1  18.02  206.47 

100.00  9 6 47  2659.03  -29.84  71.52  21.28  00.22  9 51  7 2059.8  -29.77  62. 7i 

100.00  2336  7 4668.65  22.39  195.34  11.43  69.66  245356  4060.7  19.42  307.81 

110.00  10  26  59  2406.05  -34.16  52.56  21.30  89.63  11  7 0 1808.0  -33.86  43.33 

110.00  0 36  20  4492.40  26.43  180.23  9.69  67.49  1 51  13  3892.4  23.14  172.61 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACY 

TOE-2.9972  TRA  8.4613  TC3  -.6830  BAU  .9118  SGT  5401.5  SGR  314.0  SG3  95.5  ST  2268.8  SR  267.3  SS  635.3 

ROE  .4568  RRA  .2987  RC3  -.0066  FAU  .00228  RRT  .2515  RRF  .2516  RTF  .9760  CRT  -.63  51  CRS  .6136  CST  -.9999 

FOE  -.6311  FRA  1.7091  FC3  -.0198  BSP  18066  SGB  5410.7  R23  .0055  R1 3 .9760  LSA  2363  .8  MSA  210.1  SSA  9.5 

BOE  3.0318  BRA  8.4666  6C3  .6831  FSP  -322  SGl  5402.1  SG2  304.7  THA  .04  ELI  2274.8  El2  2J0.0  AlF  175.82 
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25.510  GAL 
36.490  GAP 


LAUNCH  CATE  MAR  4 1969 

heliocentric  CONIC 
Rl  J 40 . 35  LAL  .00  LOL  163.25  VL 

RP  107.40  LAP  2.49  LOP  123.46  VP 

RC  215.482  GL  '0.54  GP  -10.69  ZAl 

plane tocentrjc  conic 

C3  117.910  VHL  10.059  CLA  10.12  RAL  127.74 
LNCH  A7MTH  LNCH  TIME 
90.00  7 40  0 

90.00  22  20  31 

100.00  9 14  29 

100.00  23  36  51 

110.00  10  34  6 

110.00  0 37  39 

differential  corrections 
TCE-3.3107  TRA  9.2269  TC3  -.5007 

ROE  .4016  RRA  .2819  RC3  -.0030 

FOE  -.6772  FRA  J .9037  FC3  -.0034 

60E  3.3535  BRA  9.2312  BC3  .5007 


FLIGHT  TIME  214.00 
DISTANCE  606.060 

21.02  A7l  93.00  HCA  320.15  SMA  116.61 

25.71  A7P  92.90  TAL  146.33  TAP  106.40 

36.50  7AP  166.03  ET$  232.11  ?A£  130.65  ET E 169.10 


L-I  TIME 

INJ  LAT 

INJ  LONG 

2958.52 

-20.17 

93.41 

4963.73 

23  .97 

217.21 

2680.02 

-29.79 

73.02 

47J7.47 

23.51 

190.54 

2430.85 

-34.16 

54.27 

4539.40 

27.62 

103.37 

RAO  6570.2  VEL  15.468  PTH  2,76  VHP  16.347 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


24.70 

15.57 

24.79 

15,01 

24.97 

13.35 


87.01 
71 .68 
87.44 
70.99 
80.61 
69.00 


8 37  26 

23  43  15 

9 59  9 

24  55  28 
11  14  37 

1 53  10 


MID-COURSE  EXECUTION  ACCURACY 


BAU 

.0020 

SGT 

5361.3 

SGR 

195.  r 

SG3 

93.4 

FAU 

.00046 

RRT 

.1951 

RRF 

.1983 

RTF 

.9799 

BSP 

18012 

SGB 

5369.4 

R23 

.00 67 

R13 

.9799 

FSP 

-315 

SGJ 

5361.6 

SG2 

290.0 

THA 

.62 

LAUNCH  DATE  MAR  4 1969 

heliocentric  CONIC 
RL  140.35  LAL  .00  LOL  163.25 
RP  107,47  LAP  2.61  LOP  126.71 
RC  216.920  GL  -0.70  OP  -10.57 

PLANE TOCCNTRIC  CONIC 
C3  140.213  VHL  11.841  OLA  9.74 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 54  38  2979.60 

90.00  22  20  53  5009. 7j 

100.00  9 20  46  2701.70 

100.00  23  37  26  4762.76 

110.00  10  39  55  2454.09 

110.00  0 30  42  4503.22 

DIFFERENTIAL  corrections 
TOE-3.6640  TRA10.0644  TC3  -.3346 
RDE  .5101  RRA  .2560  RC3  -.0006 
FOE  -.7272  FRA  2.0320  FC3  .0103 
BDE  3.6993  0RA1O.O677  BC3  .3546 


FLIGHT  TIME  216.00 
DISTANCE  607.354 

VL  25.400  GAL  23.22  ATL  94.30  HCA 

VP  36.471  GAP  27.56  ATP  93.52  TAL 

TAL  35.72  7AP  165.24  £T$  227.74  7AE 

RAl  128.60  RAO  6570.5  VEL  16.172  PTH 

INJ  LAT  INJ  LONG  INJ  RT  ASC  IN 
-28.09  94.95  27.96 

22.93  220.24  18,89 

-29.72  74.63  28.00 

24.40  201.55  18.36 

-34.11  56.09  28.34 

28.65  J86.36  16.79 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .6647  SGT  5316.3  SGR 

FAU-. 00160  RRT  .1253  RRF 

BSP  17941  SOB  5323.5  R23 

FSP  -308  SGI  5316.4  SG2 


ARRIVAL  CATE  OCT  4 1 969 


ECC  .43959  INC  3 .8020  VI  30,035 

RCA  65.35  APO  167.07  V2  35.259 

7AC  151.41  ETC  12.84  CLP  170-97 

OPA  12.69  RAP  115.29  ECC  2.9406 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2358.5  -28.29  04.75 

4363.7  19.27  209.58 

2080.0  -29.83  64.21 

4117.5  20.70  190.07 

1030.8  -33.97  45.03 

3939.4  24.51  175.58 

ORBIT  DETERMINATION  ACCURACY 
ST  2295.3  SR  250.1  $S  664.5 

CRT  -.6375  CRS  .6334  CST  -.9999 

LSA  2395.2  MSA  198.5  5SA  9.0 

ELI  2301.2  EL2  190.4  AlF  175.07 

ARRIVAL  DATE  OCT  6 1969 


323.38 

SMA 

116.46 

ECC  .46773 

INC 

4.3042 

VI 

30  . 0 3 5 

145.77 

TAP 

109.16 

RCA  61  .99 

APO 

170.92 

V2 

35.260 

130.34 

ETE 

108.92 

TAC  149.52 

ETC 

12.75 

CLP 

169.64 

2.84 

VHP 

17.469 

OPA  12.56 

RAP 

117.23 

ECC 

3.3076 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

86.24 

8 

44  18 

2379.6 

20.31 

86.29 

72.91 

23 

44  23 

4409.7 

20.37 

212.50 

86.59 

10 

5 40 

2101 .8 

-29.87 

65.03 

72.29 

24 

56  49 

4162.8 

21  .83 

193.76 

07.54 

11 

20  50 

1054.1 

-34.07 

46.84 

70.50 

I 

55  5 

3983.2 

25.72 

178 .40 

277.0 

SG3 

91  .4 

.1313 

RTF 

.9835 

.0078 

R13 

.9835 

274.8 

THA 

.37 

ORBIT  DETERMINATION  ACCURACY 
ST  2311 .1  SR  249.7  SS  697.2 

CRT  -.6615  CRS  .6552  CST  -.9999 

LSA  2419.6  MSA  107.0  SSA  8.4 

ELI  2317.0  EL2  106.8  AlF  175.89 


L'l  TIME 

INJ  LAT 

INJ  LONG 

3002.26 

-27.90 

96.59 

5051  .50 

23.73 

223.04 

2724.96' 

-29.61 

76.34 

4004.03 

25.31 

204.34 

2478.39 

-34.02 

57,98 

4623.36 

29.53 

189.15 

BAU  .4902 
FAU-. 00420 
BSP  17775 
FSP  -301 


launch  date  MAR  4 1969 
heliocentric  conic 

RL  140.35  LAL  .00  LOL  163.25  VL  25.461 

RP  107.47  LAP  2.73  LOP  129.96  VP  36.452 

RC  218.330  GL  -8.82  GP  -10.45  TAl  35.07 

planetocentric  CONIC 

C3  167.987  VHL  12.961  CLA  9.45  RAL  129.25 


90.00  7 59  : 

90.00  22  21 

100.00  9 25  : 

100.00  23  37  f 

110.00  10  44  \ 

110.00  0 39  t 

differential  corrections 

TOE-4 .0320  TRA10 .9866  TC3  -.2183 
ROE  .5432  RRA  .2187  RC3  .0008 
FOE  -.7012  FRA  2.1775  FC3  .0220 
BOE  4.0685  BRA10. 9807  BC3  .2183 

LAUNCH  OATE  MAR  4 1969 

HELIOCENTRIC  CONIC 
RL  140.35  LAL  .00  LOL  163.25 
RP  107.47  LAP  2.84  LOP  133.21 
RC  219.714  GL  -8.91  GP  -10.32 
planetocentric  conic 
C3  202.931  VHL  14.245  OLA  9.25 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  02  40  3026,43 

90.00  22  21  12  5080.50 

100.00  9 20  40  2749.40 

100. Oq  23  38  1 4040.60 

110.00  10  47  13  2503,67 

110.00  0 39  53  4659.26 

DIFFERENTIAL  CORRECTIONS 

TOE-4.4314  TRA1 1.9944  TC3  -.1004 
RDE  .5021  RRA  .1671  RC3  .001 1 
FOE  -.0410  FRA  2.34J3  FC3  .031 7 
BOE  4.4695  SRA11. 9955  BC3  .1004 


flight  time  218.00 

DISTANCE  607.579 

GAL  25.70  ATL  94.97  HCA  326.62  SMA  116.32 

GAP  29.69  AZP  94,15  TAL  145.48  TAP  112.09 

ZAP  164.20  ETS  223.49  ZAE  129.69  £T£  100,63 

RAO  6570.8  VEL  17.009  PTH  2.92  VHP  18.761 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ARRIVAL  OATE  OCT  8 1969 


30.94 
21.92 
31.09 
21  .42 
31.44 

19.94 


85.42 
74.09 
85.69 
73.54 

86.42 
71 .94 


8 49  37 

23  45  19 

10  10  58 

24  57  54 

11  25  39 
1 56  31 


SGT 

5266.7 

SGR 

259,4  SG3 

89.6 

RRT 

.0391 

RRF 

.0477  RTF 

.9868 

SGB 

5273.1 

R2J 

.0090  R13 

.9868 

SGI 

5266.7 

SG2 

259.2  THA 

.11 

VL  25.438  GAL 
VP  36.436  GAP 


FLIGHT  TIME  22 0.00 
DISTANCE  606.419 

28.54  ATI  95.66  HCA  3 29.84  SMA  116.19 

32.16  ATP  94.90  TAL  145.5 1 TAP  115.35 

TAL  34.65  TAP  163.12  ETS  219.38  TAE  128.88  £T£  100.31 

RAO  657J.1  VEL  10.007  PTH  3.01  VHP  20.258 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
98.35  33.60  84.56  8 53  14 

225,54  24.60  75.17  23  46  0 

70,15  33,70  84.75  10  14  30 

206.05  24.13  74.69  24  58  42 

59.94  34,23  85.27  11  28  57 

191.69  22-74  73.28  1 57  32 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5210.5  SGR  243.8  SG3  87.8 
RRT  -.0671  RRF  -.0565  RTF  .9896 
SGB  5216.2  R23  -.0100  R13  -.9896 
SGJ  5210.5  SG2  243.3  THA  179.82 


ECC  .49968  INC  4.9690  VI  30.035 
RCA  50.19  APO  174.44  V2  35. Z6i 
TAC  147,76  ETC  12.69  CLP  368.19 

OPA  12.43  RAP  119.04  ECC  3.7646 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2402.3  -28.32  07.95 

4451.5  21.32  215.19 

2125.0  -29,89  67,55 

4204.0  22.01  196.43 

1078.4  -34.J4  40.74 

4023.4  26.78  181.05 

ORBIT  DETERMINATION  ACCURACY 

ST  2315.0  SR  241.9  SS  733.9 

CRT  -.6867  CRS  .6706  CST  -.99 99 

LSA  2434.2  MSA  175.8  SSA  7.8 
Eli  2320.9  EL2  175.4  AlF  375.87 

ARRIVAL  OATE  OCT  10  1969 


RAL  129.66 
INJ  LAT 
-27.03 
24.40 
-29.47 
25.99 
-33.89 
30.26 

BAU  .2725 
FAU-. 00744 
BSP  17677 
FSP  -295 


ECC  .53604  INC  5.6633  VI  30.035 
RCA  53.91  APO  178.48  V2  35.260 
TAC  146.16  ETC  12.67  CLP  166,57 

OPA  32.30  RAP  120.68  ECC  4.3397 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2426.4  -28.29  89. 7 j 

4400.5  22.13  217.61 

2M9.5  -29.09  69.37 

4240.7  23.64  198.04 

1903.7  -34.10  50.71 

4059.3  27.67  183.45 

ORBIT  DETERMINATION  ACCURACY 
ST  2300-0  SR  235.0  SS  776.0 

CRT  -.7141  CRS  .7046  CST  -.9999 

LSA  2440.7  MSA  164.7  SSA  7.3 

ELI  2314.1  EL2  164.1  ALF  175.82 


2072 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  cate  MAR  5 1969 


FlICHT  TIME  70.00 


ARRIVAL  DATE  MAY  14  1969 


heliocentric  CONIC 
RL  140.30  LAL  .00  LOt  164.25 

RP  108.62  LAP  .07  LOP  255.16 

RC  65.076  CL  .30  CP  23.46 

PLANETOCENTRIC  CONIC 
C3  48.711  VHL  6.979  CLA  .72 

LNCH  A/MTH  LNCH  TIME  L-I  TIME 
90  . 00  0 30  9 2458.26 

90.00  12  38  52  5057.60 

100.00  1 51  50  2194.80 

100.00  13  59  53  4796.30 

110.00  3 0 51  1978.78 

110.00  15  7 21  4585.08 

DIFFERENTIAL  CORRECTIONS 


DISTANCE  200.238 

VL  28.684  GAL  -12.56  A7L  89.93  MCA  90.91  SMA  137.38  ECC  .23133  INC  .0730  VI  30.028 

VP  38.440  CAP  -5.75  A7P  90.00  TAL  237.67  TAP  328.58  RCA  105.63  APO  369.14  V2  34 .889 

7AL  163.11  7AP  44.64  ETS  336.71  7AE  150.63  ETE  43.30  7AC  118.76  ETC  149.84  CLP  -39.14 


RAl  .92 
INJ  LAT 
-24.64 
23.85 
-25.96 
25.16 
-29.52 
28.69 


RAD  6568.8  VEL  13.041  PTH  2.30  VHP  5.686 


INJ  LONG 
57.53 
223.45 
37.77 
203.81 
20.16 
186.49 


INJ  RT  ASC 
237.93 
237.38 
237.54 
236.96 
236.33 
235.67 


INJ  A7MTH 
104.42 
74.26 
105.37 
73.30 
108.08 
70.57 


INJ  TIME 
1 11  8 

14  3 10 

2 28  25 

15  19  49 

3 33  50 

16  23  46 


MID-COURSE  EXECUTION  ACCURACY 


DPA  33.01  RAP  24.37  ECC  1.0017 
PC  C5T  TIM  INJ  2 LAT  INJ  2 LONG 
1058.3  -22.42  49.56 

4457.6  21.46  215.59 

1594.0  -23.60  29.76 

4J96.3  22.63  195.93 

1378.0  -26.76  12.06 

3985.1  25.77  178.53 

ORBIT  DETERMINATION  ACCURACY 


TCE 

-.1754 

TRA 

-.4022 

TC3 

.1976 

BAU 

.2068 

SGT 

453.8  SGR  533.4 

SG3  179.1 

ST 

175.0 

SR 

278.2 

SS 

327.9 

ROE 

-.3193 

RRA 

.3762 

RC3 

.2485 

FAU 

.07368 

RRT 

.1299  RRF  -.6350 

RTF  -.1766 

CRT 

.5865 

CRS 

-.7660 

CST 

-.9589 

FOE 

- . 7624 

FRA 

-.9149 

FC3-J 

.3095 

BSP 

1267 

SOB 

700.3  R23  -.0827  R13  -.6367 

LSA 

433.3 

MSA 

165.0 

SSA 

23.6 

BCE 

.364  3 

BRA 

.5508 

BC3 

.3175 

FSP 

-497 

SGI 

543.6  SG2  441.4 

THA  70.67 

Eli 

301 .7 

El2 

130.5 

alf 

64  .62 

LAUNCH  DATE  MAR  5 1969 


FLIGHT  TIME  72.00 


ARRIVAL  DATE  MAY  16  1969 


HELIOCENTRIC  CONIC 
RL  140.38  LAL  .00  UX  164.25 

RP  108.65  LAP  -.11  LOP  250.33 

RC  67.198  GL  -.47  GP  24.88 

PLANETOCENTRIC  CONIC 


DISTANCE  206.891 

VL  28.734  GAL  -12.44  A7L  90.11  HCA  94.08  SMA  137.79  ECC  .22809  INC  .1147  VI  30.028 

VP  38.467  GAP  -5.02  A7P  89.99  TAL  238.34  TAP  332.43  RCA  106.36  APO  169.22  V2  34 .878 

7AL  163.48  ZAP  48.86  ETS  338.85  7AE  150.85  ETE  48.91  7AC  117,07  ETC  149.99  CLP  -43.52 


C3  47.791 

VHL  6.913 

OLA  -.12 

RAL  .89 

RAO  6568.8 

VEl  13.006 

PTH  2.37 

VHP  5.403 

DPA  33.81 

RAP  22.44 

ECC  1.7865 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 36  16 

2427.30 

-24.10 

55.42 

237.22 

105.34 

1 16  44 

1827.3 

-21.76 

47.53 

90.00 

12  32  26 

5079.02 

24.24 

224.90 

237.32 

74.89 

13  57  7 

4479.0 

21  .93 

216.99 

100.00 

1 57  34 

2165.11 

-25.41 

35.73 

236.81 

106.31 

2 33  39 

1565.1 

-22.93 

27.81 

100.00 

13  53  52 

4816.45 

25.54 

205.19 

236.91 

73.92 

15  14  9 

4216.5 

23.09 

197.24 

110.00 

3 5 40 

1951 .90 

-28.93 

18.29 

235.55 

109.05 

3 38  12 

1351 .9 

-26.06 

10.28 

110.00 

15  2 15 

4602.42 

29.08 

187.69 

235.66 

71 .18 

16  18  57 

4002.4 

26.23 

179.66 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1823 

TRA 

-.4269 

TC3 

.1737 

BAU 

.2123 

SGT 

453.5 

SGR  564.7 

SG3 

197.7 

ST 

184.8 

SR 

262.5 

SS 

358.6 

ROE 

-.2935 

RRA 

.3937 

RC3 

.2832 

FAU 

.08010 

RRT 

.0599  SRf  -.6605 

RTF 

-.0767 

CRT 

.5454 

CRS 

-.7501 

CST 

-.9537 

FOE 

-.8742 

FRA 

-.9982 

FC3-J 

.4510 

BSP 

1335 

SG0 

724.3 

R23  -.0360  R13 

-.6805 

LSA 

450.0 

MSA 

169.2 

SSA 

23.6 

BCE 

.3455 

BRA 

.5807 

0C3 

.3322 

FSP 

-556 

SGI 

566.6 

SG2  451  .2 

THA 

82.42 

ELI 

288.4 

El2 

-141  .0 

alf 

61  .65 

LAUNCH  CATE  MAR  5 1969 


FLIGHT  TIME  74.00 


ARRIVAL  CATE  MAY  1969 


HELIOCENTRIC  CONIC 


DISTANCE  213.504 


RL  148.38 

LAL 

.00 

LX  164.25 

VL  28.771 

GAL  -12.32 

A7L  90.30 

HCA  97.26 

SMA  138 

.10 

ECC  .22540 

INC 

.3045 

VI 

30.020 

RP  1 08 . 60 

LAP 

-.30 

LOP  261.50 

VP  38.486 

GAP  -4.33 

A7P  89.96 

TAL  238.85 

TAP  336 

.10 

RCA  106.97 

APO 

169.22 

V2 

34,067 

RC  69.360 

GL 

-1  .25 

GP  26.35 

7Al  163.7J 

ZAP  53.25 

ETS  341 .01 

7AE  150.95 

ET£  55 

.12 

7AC  115.20 

ETC 

150.30 

CLP 

-48.11 

PLANETOCENTRIC  CONIC 

C3  46.948 

VHL 

6.852 

OLA  -.95 

RAl  .95 

RAO  6568.8 

VEL  12.973 

PTH  2.37 

VHP  5. 

158 

OPA  34.55 

RAP 

20.27 

ECC 

1 .7726 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

l 2 LAT 

INJ 

2 LONG 

90.00 

0 

42  39 

2397.19 

-23.54 

53.39 

236.67 

106.21 

1 22 

36 

1797.2 

■21  .09 

45.57 

90.00 

12 

26  35 

5100.22 

24.60 

226.34 

237.37 

75.52 

13  51 

35 

4500.2 

22.37 

218.38 

WO. 00 

2 

3 33 

2136.23 

-24.84 

33.77 

236.24 

107.19 

2 39 

9 

1536.2 

22.25 

25 .93 

WO.  00 

13 

40  22 

4836.41 

25.91 

206.55 

236.98 

74.55 

15  8 

58 

4236.4 

23.54 

198.56 

110.00 

3 

10  47 

1925.79 

-28.34 

16.48 

234.92 

109.97 

3 42 

53 

1325.8 

25.36 

8.58 

1 10.00 

U 

57  37 

4619.62 

29.45 

188.89 

235.78 

71.80 

16  14 

37 

4019.6 

26.68 

180.80 

DIFFERENTIAL  CORRECTIONS 

MIO-CO>RS€  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TCE  -.1930 

TRA 

-.4568 

Tf3  .1427 

BAU  .2202 

SGT 

458.5  SGR  600.1  SG3  216.7 

ST  198.0 

SR 

244.4 

S5 

390.5 

RCE  -.2644 

RRA 

.4112 

RC3  .3205 

FAU  .08656 

RRT  - 

,0356  RRF  - 

.7225  RTF 

.0443 

CRT  .4946 

CRS 

-.7236 

CST 

-.9492 

FOE  -.9935 

FRA- 

-1  .0785 

FC3-1  .5961 

BSP  1449 

SG0 

755.2  R23 

.0173  R13  - 

.7225 

LSA  470.3 

MSA 

172.2 

SSA 

23.6 

BCE  .3273 

0RA 

.6146 

0C3  .3508 

FSP  -622 

SGI 

600.6  SG2  457.8  THA  93.73 

ELI  274.8 

El2 

153.0 

alf 

56.60 

LAUNCH  CATE  MAR  5 1969 


FLIGHT  TIME  76.00 


ARRIVAL  DATE  MAY  20  1969 


RL  148.38 

LAL  .00 

LX  164.25 

VL  28.798 

GAL  -12.20 

A7L  90.50 

HCA  100. 43 

SMA  138.32 

ECC  .22298 

INC  .4972 

VI 

30.028 

RP  108.72 

LAP  -.49 

LOP  264.67 

VP  30.497 

GAP  -3.67 

A7P  89.91 

TAL  239.20 

TAP  339.62 

RCA  107.47 

APO  169.16 

V2 

34 .050 

RC  7j  .560  Gl  -2.06 

PLANETOCENTRIC  CONIC 

GP  27.84 

7AL  163.81 

ZAP  57.77 

ETS  343.23 

7AE  150.84 

ETE  61.85 

7AC  113.18 

ETC  150.77 

CLP 

-52.91 

C3  46.164 

VHL  6 . 794 

DLA  -1.77 

RAL  1.10 

RAO  6568.7 

VEL  12.943 

PTH  2.36 

VHP  4.949 

DPA  35.22 

RAP  17.87 

ECC 

1 .7597 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 49  19 

2367.68 

-22.97 

51.42 

236.24 

107.04 

1 28  47 

1767.7 

-20.42 

43.67 

90.00 

12  21  8 

5121 .29 

24.95 

227.79 

237.54 

76.16 

13  46  30 

4521  .3 

22.81 

219.77 

100.00 

2 9 50 

2107.94 

-24.26 

31.87 

235.80 

108.03 

2 44  58 

1507.9 

-21 .57 

24.11 

100.00 

13  43  18 

4856.26 

26.27 

207.92 

237.17 

75.19 

15  4 15 

4256.3 

23.98 

199.87 

11 0.00 

3 16  12 

1900.22 

-27.73 

14.74 

234.43 

110.83 

3 47  52 

1300.2 

-24.65 

6.93 

110.00 

14  53  26 

4636.75 

29.81 

190.10 

236.01 

72.43 

16  10  43 

4036.7 

27.12 

181 .94 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

IDE  -.2100 

TRA  -.4943 

TC3  .1026 

BAU  .2306 

SGT 

474,1  SGR  637.8  SG3  234.8 

ST  216.9 

SR  224.9 

SS 

421  .2 

RDE  -.2332 

RRA  .4270 

RC 3 .3592 

FAU  .09262 

RRT  - 

.1567  RRF 

.7592  RTF  , 

.1867 

CRT  .4381 

CRS  -.6870 

CST 

-.9467 

FCZ'l .1129 

FRA -I .1464 

FC3-1 .7369 

BSP  1581 

SG0 

794.6  R23 

.0630  R13 

.7597 

LSA  494.2 

MSA  373.7 

SSA 

23.5 

0OE  .3138 

BRA  .6532 

BC3  .3736 

FSP  -682 

SGI 

646.8  SG2  461 .7  THA  103.75 

ELI  265.0 

EL2  365.4 

ALF 

47.35 

2073 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  5 1969 

flight  time 

78.00 

ARRIVAL 

CATE 

MAV 

22  1969 

HELIOCENTRIC  CONIC 

01  STANCE  226. 

609 

RL  148.38 

LAL  .00 

La  164.25 

VL  28.8M 

GAL  -12.09 

AZL  90.69 

HCA  103.59 

SNA  138 

.45 

ECC 

.22080 

INC 

.6934 

VI 

30.028 

RP  108.74 

LAP  -.67 

LOP  267.84 

VP  38.501 

GAP  -3.05 

A7P  89.84 

TAL  239.40 

TAP  342 

.99 

RCA 

107.88 

APO 

169.03 

V2 

34 .848 

RC  73.792 

CL  -2.90 

GP  29.34 

7Al  163.78 

7AP  62.40 

ETS  345.53 

ZAE  150.47 

ETC  68 

.96 

ZAC 

111 .04 

ETC 

151  .40 

CLP 

-57.89 

PLANCTOCENTRIC  CONIC 

C3  45.428 

VHL  6 . 740 

OLA  -2.58 

RAl  1.35 

RAO  6568.7 

VEL  12.915 

PTH  2.35 

VHP  4. 

777 

OPA 

35.81 

RAP 

15.28 

ECC 

1 .7476 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

0 56  19 

2338.50 

-22.37 

49.49 

235.94 

107.83 

1 35 

17 

1738.5 

- 

19.72 

41  .81 

90.00 

12  16  6 

5140.39 

25.29 

229.24 

237.82 

76.82 

13  41 

48 

4542.4 

23.23 

221 .18 

100.00 

2 16  27 

2079.98 

-23.65 

30.02 

235.48 

108.83 

2 51 

7 

1480.0 

- 

20.87 

22.33 

100.00 

13  38  38 

4876.15 

26.61 

209.30 

237.46 

75.84 

14  59 

55 

4276.1 

24.40 

201 .20 

110.00 

3 21  56 

1874 .98 

-27.11 

13.04 

234.07 

U 1.67 

3 53 

n 

1275.0 

- 

23.92 

5.33 

: 

no.oo 

14  49  39 

4653.92 

30.15 

191.31 

236.34 

73.08 

16  7 

12 

4053.9 

27.54 

183.09 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

_ 

TDE  -.2323 

TRA  -.5372 

TC3  .0547 

0AU  .2449 

SGT 

503,4  SGR 

678.1  SC3  252.2 

ST 

240.4 

SR 

203.9 

ss 

452.3 

ROE  -.1989 

RRA  .4414 

RC3  .3996 

FAU  .09827 

RRT  - 

.2889  RRF  - 

.7916  RTF  , 

.3330 

CRT 

.3668 

CRS 

-.6337 

CST 

-.9456 

FOE-1 .2343 

FRA-1 .2039 

FC3-1  .8728 

6SP  1768 

SG0  i 

844.5  R23 

.0955  RJ3  - 

.7933 

LSA 

522.7 

MSA 

173.8 

SSA 

23.5 

_ 

80E  . 3058 

0RA  .6953 

0C3  .4033 

FSP  -745 

SGI 

706.6  SG2 

462.4  THA  111.85 

ELI 

263.5 

El2 

173.1 

ALF 

32.84 

- 

LAUNCH  DATE  MAR  5 1969 

FLICHT  TI>C 

80.00 

ARRIVAL  OATE 

MAV 

24  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  Z33. 

102 

RL  1 48 . 38 

LAL  .00 

La  164.25 

VL  28.822 

GAL  -11.97 

AZL  90.90  HCA  106.76 

SMA  136 

1.52 

ECC 

.21879 

INC 

.8950 

VI 

30.028 

RP  108.77 

LAP  -.86 

LOP  271 .01 

VP  38.498 

GAP  -2.46 

AZP  89.74 

TAL  239.46 

TAP  346.22 

RCA 

108.21 

APO 

168.82 

V2 

34 .839 

s 

RC  76.053 

GL  -3.78 

GP  30.82 

7AL  163.63 

ZAP  67.08 

ETS  347.94 

ZAE  149.78 

ETE  76.23 

ZAC 

108.83 

ETC 

152.18 

CLP 

-63.03 

= 

PLANCTOCENTRIC  CONIC 

§ 

C3  44 . 728 

VHL  6.688 

DLA  -3.39 

RAL  1.68 

RAD  6568.7 

VEL  12.888 

PTH  2.35 

VHP  4. 

639 

OPA 

36.30 

RAP 

12.56 

ECC 

1.7361 

i 

LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

* 

90.00 

1 3 41 

2309.40 

-21.75 

47.58 

235.76 

108.59 

1 42  10 

1709.4 

-19.01 

39.98 

1 

90.00 

12  11  23 

5163.69 

25.61 

230.72 

238.20 

77.49 

13  37 

27 

4563.7 

23.63 

222.61 

T 

100.00 

2 23  26 

2052.11 

-23.03 

28.18 

235.28 

109.60 

2 57 

39 

1452.1 

-20.15 

20.5? 

5 

100.00 

13  34  19 

4896.22 

26.93 

210.71 

237,86 

76.51 

14  55 

55 

4296.2 

24.81 

202.55 

- 

110.00 

3 28  3 

1849.83 

-26.47 

11.37 

233.82 

112.47 

3 58 

53 

1249.8 

-23.19 

3.75 

11 0.00 

14  46  11 

4671 .25 

30.49 

192.55 

236.79 

73.74 

16  4 

3 

4071  .3 

27.96 

184 .27 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TDE  -.2621 

TRA  -.5867 

TC3  -.0025 

0AU  .2628 

SGT 

551  .3  SGR 

718.2  SG3  267.4 

ST 

270.6 

SR 

182.9 

SS 

481  .4 

7 

ROE  -.1633 

RRA  .4523 

RC3  .4395 

FAU  .1 0298 

RRT  - 

.4J93  RRF  - 

.8185  RTF 

.4717 

CRT 

.2791 

CRS 

-.5596 

CST 

-.9465 

=- 

FDE-i .3483 

FRA-1 .2416 

FC3-1 .9933 

8SP  1985 

SG0 

905.4  R23 

.1181  R13  - 

.8222 

USA 

555.1 

MSA 

172.5 

SSA 

23.3 

80E  . 3088 

BRA  .7408 

8C3  .4395 

FSP  -796 

SGI 

779.0  SG2 

461 .4  THA  118.73 

ELI 

278.5 

El2 

170.6 

alf 

17.38 

LAUNCH  DATE  MAR  5 1969 


flight  time  82. do 


ARRIVAL  CATE  MAV  zs  3969 


heliocentric  conic 


RL 

148.38 

LAL 

.00 

La 

164.25 

VL 

28.821 

RP 

108.80 

LAP 

-1  .04 

LOP 

274.17 

VP 

38.490 

RC 

78 . 340 

GL 

-4  .69 

GP 

32.27 

ZAL 

163.34 

PLANCTOCENTRIC  CONIC 

C3 

44.059 

VHL 

6.63$ 

OLA. 

. ~4 ,21 

RAL 

2.10 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

1 11 

29 

2 2m. 08 

-21.10 

90.00 

12  6 

56 

5185.43 

25.92 

100.00 

2 30 

52 

2024.04 

-22.38 

100.00 

13  30 

15 

4916.70 

27.25 

110.00 

3 34 

35 

1824.55 

-25.80 

lio.oa 

14  43 

1 

4688.95 

30.82 

differential  corrections 


TOE  - 

.2984 

TRA  -.6404 

TC3  -.0673 

0AU 

.2851 

ROE  - 

.1253 

RRA 

,4602 

RC3 

.4793 

FAU  .10683 

FOE- 1 

.4574 

FRA-1 .2626 

FC3-2.0992 

BSP 

2257 

0OE 

.3236 

BRA 

.7886 

6C3 

.4840 

FSP 

-847 

DISTANCE  239.554 


CAL  -11.85 

AZL  91.10 

HCA  109.92 

SMA 

138.51 

ECC  .21694 

INC 

1.1033 

VI 

30.028 

GAP  -1.90 

AZP  89.62 

TAL  239.38 

TAP 

349.31 

RCA  108.46 

APO 

168.56 

V2 

34.831 

ZAP  71.76 

ETS  350.48 

ZAE  148.76 

ETE 

83.44 

ZAC  106.57 

ETC 

153.07 

CLP 

-68.28 

RAO  6568.7 

VEL  12.862 

PTH  2.34 

VHP 

4,535 

OPA  36.71 

RAP 

9.76 

ECC 

1 .7251 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.67 

235.69 

109.33 

1 

49  29 

1680.1 

-18.27 

38 ,14 

232.23 

238.69 

78.19 

13 

33  21 

4585.4 

24  .04 

224 .07 

26.35 

235.19 

110.35 

3 

4 36 

1424.0 

-19.40 

18.82 

212.15 

238.37 

77.21 

14 

52  12 

4316.7 

25.21 

203.94 

9.71 

233.69 

113.24 

4 

4 59 

1224.6 

-22.43 

2.18 

193.82 

237.34 

74.43 

16 

1 10 

4088.9 

28.38 

185 .48 

HIO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINA  TICN  ACCURACY 


SGT 

617.7 

SGR 

758.4 

SG3 

280.5 

ST 

306.6 

SR 

162.3 

SS 

5J0.4 

RRT 

-.5330 

RRF 

-.84)5 

RTF 

.5876 

CRT 

.1597 

CRS 

-.4508 

CST 

-.9483 

SG0 

978.1 

R23 

.1332  R13 

-.8470 

LSA 

592.8 

MSA 

169.9 

SSA 

23.2 

SGI 

863,8 

SG2 

458.8 

THA 

124.40 

Eli 

308.1 

EL2 

159.5 

ALF 

6. 61 

LAUNCH  DATE  MAR  5 1969 


FLIGHT  TIME  84.00 


ARRIVAL  DATE  MAT  1969 


HELIOCENTRIC  CONIC  DISTANCE  245.968 


RL  148.38 

LAL 

.00 

La  164.25 

VL  28.812 

GAL  -11.73 

AZL  91.32 

HCA  113.09 

SMA  138 

1.44 

ECC  .21519 

INC  I .3199 

VI 

30.028 

RP  108.82 

LAP 

-1 .21 

LOP  277.34 

VP  38.477 

GAP  -1.37 

AZP  69.48 

TAL  239.16 

TAP  352.27 

RCA  108.65 

APO  168.23 

V2 

34 .824 

RC  80.651 

GL 

-5.66 

GP  33.67 

ZAL  162.93 

ZAP  76.40 

ETS  353.13 

ZAE  147.41 

ETE  90 

1.38 

ZAC  104.32 

ETC  154.06 

CLP 

-73.59 

PLANCTOCENTRIC  CONIC 

C3  43.415 

VHL 

6.589 

OLA  -5.04 

RAL  2.61 

RAO  6568.6 

VEL  12.837 

PTH  2.34 

VHP  4 . 

463 

OPA  37.04 

RAP  6.95 

ECC 

1 .7145 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

19  48 

2250 .25 

-20.42 

43.75 

235.73 

110.06 

1 57 

18 

1650.3 

-17.50 

36.29 

90.00 

12 

2 40 

5207.85 

26.23 

233.80 

239.29 

78.92 

13  29 

26 

4607.8 

24.43 

225.59 

100.00 

2 

38  46 

1995.51 

-21 .69 

24.51 

235.21 

U1.09 

3 12 

2 

1395,5 

-18.63 

17.05 

100.00 

13 

26  23 

4937.82 

27.56 

213.64 

236.99 

77.94 

14  48 

41 

4337.8 

25.62 

205 .38 

110.00 

3 

41  34 

1798.89 

-25.10 

8.05 

233,67 

114.01 

4 J1 

33 

1198.9 

-21 .64 

.60 

110.00 

14 

40  5 

4707.21 

31.15 

195.15 

238.00 

75.15 

15  58 

32 

4107.2 

28.79 

186.73 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3428 

TRA 

-.6984 

TC3  -.1400 

0AU  .3106 

SGT 

703.3  SGR 

795^0  SG3  290.1 

ST  349.8 

SR  144.4 

SS 

536.4 

RCE  -.0872 

RRA 

.4626  RC3  .5164 

FAU  .10929 

RRT  - 

.6246  RRF  - 

.8601  RTF 

.6783 

CRT  .0065 

CRS  -.3016 

CST 

-.951  1 

FOE-1 .5510 

FRA- 

-1 .2585 

FC3-Z . 1 793 

BSP  2555 

SG6  1061 .4  R23 

.1447  R13  - 

.8669 

LSA  634.6 

MSA  166.2 

SSA 

23.0 

0OE  .3537 

BRA 

.8378 

6C3  .5351 

FSP  -662 

SGI 

958.7  SG2 

455.4  THA  129.44 

Eli  349.8 

EL2  144.4 

alf 

.19 

2074 


iii  il.iih  iiiflum  Jin  ill 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL .4.  1968-69) 


LAUNCH  OATC  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 

RP  108.84  lap  -1.39  LOP  290.50 

RC  82.901  Gl  -6.68  CP  35.01 

PLANCTOCENTRIC  conic 
C3  42.790  VHL  6.542  OLA  -5.90 

LNCH  A7MTH  LNCH  TIME  L- I TIME 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 


1 28  4 2 2219.60 

11  58  31  5231 .29 

2 47  15  1966.21 

13  22  40  4959.91 

3 49  5 1772.58 

14  37  10  4726.30 


VL  28.797 
VP  30.459 
TAl  162.39 

PAL  3.20 
INJ  LAT 
-19.69 
26.52 
-20.96 
27.06 
-24.36 
31  .47 


GAP 

7AP 


flight  time  06.00 

DISTANCE  252.34? 


60.93  ETS  355.09  2AE  145.77  ETE 


RAO  6560.6  VEL  12.013  PTh  2.33 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH 


41  .00 
235.46 
22.64 
215.21 
6.36 
196.54 


235.67 

240.00 

235.35 

239.71 

233.76 

230.70 


110.77 

79.70 

111.81 

70.7J 

114.76 

75.91 


ARRIVAL 

DATE 

MAV 

30  1969 

SMA 

130 

.31 

ECC 

.21 

355 

INC 

1 .5470 

Vl 

30.028 

TAP 

355 

.12 

RCA 

108 

.77 

APO 

167.85 

V2 

34  .016 

ETE 

96 

.88 

7AC 

102 

.13 

ETC 

155.10 

CLP 

-70.90 

VHP 

4.423 

OPA 

37 

.31 

RAP 

4 . 10 

ECC 

I .7043 

INJ 

time 

PO  CST 

TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2 

5 42 

J61 9 

.6 

- 

16.69 

34  .41 

13  25  43 

3 20  1 

U 45  19 

4 10  30 

15  56  4 


4631 .3 

1366.2 
4359.9 
1172.6 

4126.3 


24.03 

-17.02 

26.02 

-20.81 

29.22 


227.20 

15.26 

206.09 

359.01 

108.06 


TC3  -.2109 

BAU 

.3394 

RC3 

.5514 

FAU 

.11057 

FC3-2.2367 

BSP 

2897 

8C3 

.5933 

FSP 

-912 

ORBIT  DETERMINATION  ACCURACv 


ST 

399.5 

SR 

130.5 

SS 

56J  .0 

CRT 

-.1942 

CRS 

-.0947 

CST 

-.9544 

LSA 

682.3 

MSA 

161  .7 

SSA 

22.0 

ELI 

400.3 

El2 

127.7 

alf 

175.96 

LAUNCH  DATE  MAR  5 1969 
HELIOCENTRIC  CONIC 

RL  140.30  LAL  .00  LOL  164.25  VL  28.775 

RP  100.86  LAP  -1.56  LOP  203.67  VP  30.437 

RC  85.328  GL  -7.70  GP  36.20  7AL  161 .71 

plane tocentrjc  CONIC 

C3  42^208  VHL  6.497  DLA  -6.00  RAL  3.09 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  004.5  SGR  020,0  SG3  296.0 
RRT  -.6945  RRF  -.0750  RTF  .7452 
SOB  1155.0  R23  .1535  R13  -.0030 

SGI  1063.3  SG2  451.2  THA  133.77 

FLIGHT  TIME  60.00  ARRIVAL  DATE  JUN  1 J969 

DISTANCE  250.682 

Gal  -11.49  A7L  91.79  HCA  119.41  SMA  130.13  ECC  .21190  INC  1.7066  VI  30.020 

GAP  -.30  A7P  09.12  TAL  230.45  TAP  357.05  RCA  100.05  APO  167.41  V2  34.010 

7AP  05.30  ETS  350.76  TA£  143.09  ETE  102.03  2AC  100.03  ETC  156.16  ClP  -04.17 


LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

90.00 

1 30 

17 

2187.76 

-18.91 

90.00 

11  54 

24 

5256.12 

26.01 

100.00 

2 56 

23 

1935.61 

-20.10 

100.00 

13  18 

59 

4983.31 

28.16 

l 10.00 

3 57 

13 

1745.35 

-23.57 

110.00 

14  34 

36 

4746.53 

31.00 

RAD  6560.6  VEL  12*790  PTH  2.33  VHP  4.412 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 


39.79 

237.22 

20.72 

216.00 

4.64 

190.03 


236.14 

240.03 

235.59 
240.56 
233.96 

239.60 


111.40 

00.54 

112.53 

79.54 

115.50 

76.74 


TC3  -.3031 

6AU 

.3703 

RC3 

.5020 

FAU 

.11035 

TC3-2.2634 

BSP 

3255 

BC3 

.6562 

FSP 

-924 

LAUNCH  DATE  MAR  5 1969 

heliocentric  conic 

RL  140.30  LAL  .00  LOL  164.25 
RP  100.00  LAP  -1.72  LOP  206.03 
RC  07.691  Gl  -0.95  GP  37. 5J 
PLANETOCENTRIC  CONIC 
C3  41.649  VHL  6.454  DLA  -7.74 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  I 40  42  2154.34 

90.00  11  50  12  5202.03 

100.00  3 6 19  1903.94 

100.00  13  15  16  5000.46 

110.00  463  1716.09 

110.00  14  32  1 4760.27 

differential  corrections 

TOE  -.5220  TRA  -.0795  TC3  -.3911 
ROE  .0307  RRA  .4395  RC3  .6090 
FDE-1.7405  FRA-i.1265  FC3-2.2642 
DDE  .5230  BRA  .9832  BC3  .7237 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  140.30  LAL  .00  LOL  164.25 
RP  108.90  LAP  -1.00  LOP  289.99 
RC  90.065  Gl  -10.22  GP  30.71 
PLANETOCENTRIC  CONIC 
C3  41  .131  VHL  6.413  OLA  -0.74 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  204  2110.00 

90.00  11  45  40  5311 .97 

100.00  3 17  10  1870.19 

100.00  13  11  24  5035.90 

110.00  4 J5  43  1606.05 

110.00  14  29  20  4792.00 

differential  corrections 

TOE  -.5903  TRA  -.9372  TC3  -.4012 
ROE  .0710  RRA  .4213  RC3  .6319 
FOE-1.7063  FRA-1.0494  FC3-2.2393 
BOE  .6025  BRA  J .0276  0C3  .7942 


VL  20.748 
VP  38.412 
7AL  160.91 

RAL  4 . 66 
INJ  LAT 
-10.06 
27.10 
-19.34 
20.46 
-22.73 
32.13 

8AU  .4030 
fAU  .10893 
BSP  3643 
FSP  -929 


GAL 

GAP 

2AP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  919,4  SGR  056.5  SG3  299.4 
WT  -.7459  RRF  -.0006  RTF  .7933 
SOB  1256.6  R23  .1620  R13  -.0954 

SGI  1174.5  SG2  446.6  THA  137.7] 

flight  time  90.00 
01  STANCE  264.985 

-11.35  A7L  92.04  HCA  122.56  SMA  1 

.00  A7P  00.90  TAL  237.92  TAP 

09.47  ETS  1.73  7AE  141.82  ETE  li 


2 14  45 

13  22  0 

3 25  39 

14  42  2 

4 26  19 

15  53  45 


OPA  37.55  RAP  1.51  ECC  1.6946 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1507.0  -15.02  32.47 

4656.1  25.23  228.91 

1335,0  -16.95  13.4] 

4353.3  26.43  200.51 

1145.4  -J9.94  357.38 

. 4J46.5  29.65  189.40 

ORBIT  DETERMINATION  ACCURACY 


RAO  6560.6  VEL  12.760  PTH  2.32  VHP  4.429 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
37.70  236.52  112.19  2 24  36 

239.12  241.79  01.45  13  10  14 

10.73  235.96  113.25  3 30  3 

210.69  241 .55  00.45  J4  30  44 

2.06  234.28  116.25  4 34  40 

199.64  240.72  77.64  J5  51  29 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1044.3  SGR  079.6  SG3  298.9 
RRT  -.7835  RRF  -.0994  RTF  .0276 
SG6  1365.3  R23  .1702  R13  -.9050 

SGI  1291.9  SG2  441.8  THA  141.21 

FLIGHT  TIME  92.00 


ST 

456.4 

SR 

123.0 

SS 

504.4 

CRT 

'.4100 

CRS 

.1521 

CST 

-.9577 

LSA 

734.0 

MSA 

156.6 

SSA 

22.5 

ELI 

459,5 

El2 

1 10.9 

alf 

173.16 

ARRI VAL 

. CATE 

JUN 

3 1969 

ECC 

.21040 

INC 

2.04J6 

Vl 

30.020 

RCA 

100.00 

APO 

166.93 

V2 

34  .804 

7AC 

90.06 

ETC 

157.20 

CLP 

-09.33 

OPA 

37.70 

RAP 

358.90 

ECC 

J .6854 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 

554.3 

- 

14.90 

30.46 

4682.8 

1303.9 
4400.5 

1116. 9 
4160.3 


25.64 

-16.02 

26.05 

-19.01 

30.09 


230.76 
11,50 
210.26 
355.69 
191 .02 


ORBIT  DETERMINATION  ACCURACY 


ST 

520.5 

SR 

123.5 

SS 

606.1 

CRT 

-.6367 

CRS 

.4099 

CST 

-.9611 

LSA 

793.9 

MSA 

151  .2 

SSA 

22.1 

ELI 

526.6 

El2 

94.1 

alf 

17]  ,\2 

VL  20.716 
VP  30.303 
7AL  159.96 

RAL  5.54 
INJ  LAT 
-17.14 
27.30 
-10.41 
20.75 
-21 .01 
32.46 

6AU  .4367 
FAU  .10639 
BSP  4060 
FSP  -929 


ARRIVAL  OATE  JUN  5 1969 

DISTANCE  271 .254 

GAL  -11.22  A2l  92.32  HCA  125.72  SMA  137.64  ECC  .20904  INC  2.3151  Vl  30.020 

GAP  .52  ATP  68. 65  TAL  237.31  TAP  3.03  RCA  108.07  APO  166.42  V2  34.799 

TAP  93.39  ETS  4.77  2AE  139.61  ETE  112.93  7 AC  96.23  ETC  158.20  ClP  -94.35 


RAO  6560.6  VEL  12.747  PTH  2.32  VHP  4.473 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


35.51 
241  .21 
16.64 
220.68 
1.01 
201.41 


237.03 

242.90 

236,45 

242.60 

234.73 

241.92 


112*89 

02.46 
113.97 

01.46 
117.00 

70.64 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1176.5  SGR  897.0  SG3  295.5 
RRT  -.0111  RRF  -.9089  RTF  .0522 
SGfl  1400.0  R23  .1706  R13  -.9126 

SGI  1414.0  SG2  436.9  THA  144.32 


2 35  23 

13  14  20 

3 40  20 

14  35  20 

4 43  50 

15  49  12 


OPA  30.05  RAP  356.61  ECC  1.6769 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1518.9  -13.09  28.34 

47J2.0  26.05  232.79 

1270.2  -15.02  9.50 

4435.9  27.27  212.19 

1086.8  -18.01  353.94 

4192.0  30.55  192.7J 

ORBIT  DETERMINATION  ACCURACY 
ST  592.1  SR  132.9  SS  627.4 
CRT  -.0055  CRS  .6297  CST  -.9643 
LSA  060.3  MSA  145.6  SSA  2i  .6 
ELI  601.9  EL2  77.5  ALF  169.57 


2075 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL.  4.  1968-69  > 


LAUNCH  OAT E MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  1 40. 30  LAL  .00  LOL  164.25 

RP  100.91  LAP  -2.03  LOP  293.15 

RC  92.449  GL  -11.60  GP  3 9.90 

planetocentric  CONIC 
C3  40.664  VHL  6.377  OLA  -9.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 12  37  2000.84 

90.00  11  41  5 5344.24 

100.00  3 29  7 1034.04 

100.00  13  7 16  5066.27 

110.00  4 26  21  1654.82 

110.00  14  26  32  4818.25 

differential  corrections 

TOE  -.6831  TRA  -.9908  TC3  -.5718 

ROE  .1099  RRA  .3963  RC3  .6406 

FOE-1.0030  FRA  -.9538  FC3-2J029 
0OE  .6910  BRA  1.0671  8C3  .8647 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  140.38  LAL  -00  LOL  164.25 

RP  108.92  LAP  -2.18  LOP  296.31 

RC  94.840  CL  -13.11  GP  41.12 

PLANETOCENTRIC  CONK 
C3  40.266  VHL  6.346  OLA  -11.00 
LNCH  A2MTH  LNCH  TIME  L-I  TIME 
90.00  2 26  35  2039.57 

90.00  11  35  52  5380.55 

100.00  3 42  24  1794.94 

100.00  13  2 44  5100.41 

110.00  4 30  9 1620.37 

110.00  14  23  29  4047.75 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7778  TRA- 1 .0392  TC3  -.6616 
ROE  .1506  RRA  .3672  RC3  .6616 
FOE-1 .8138  FRA  -.8527  FC3-2.1065 
60E  .7922  BRA  1.1 022  BC3  .9356 


FLIGHT  TIME  94.00 
DISTANCE  277.490 

VL  28.680  GAL  -11-07  A7L  92.61  HCA  128.88  SMA  137.34 
VP  38.352  GAP  .94  AZP  88.36  TAL  236.60  TAP  5.47 
7AL  150.87  ZAP  97.03  ETS  7.89  ZAE  137.31  ETE  117.09 


RAL  6.52 
INJ  LAT 
-16.11 
27.64 
-17.40 
29.04 
-20.81 
32.79 

0AU  .4701 
FAU  .10253 
BSP  4456 
FSP  -906 


RAD  6568.6  VEL  12.729  PTH  2.31  VHP  4.544 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  JUN  7 1969 


ECC  .20765  INC  2.6110  vi  30.020 
RCA  100.83  APO  165.06  V2  34.795 
ZAC  94.50  ETC  159.12  CLP  -99.19 

OPA  30.39  RAP  354.42  ECC  1.6692 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


33.19 

243.53 

14.44 

222.09 

359.07 

203.38 


237.69 

244.18 

237.09 

243.98 

235.32 

243.31 


113.60 

83.60 

114.70 

82.59 

117.75 

79.76 


2 47  18 

13  10  9 

3 59  41 

14  31  43 

4 53  56 

15  46  50 


1480.8 
4744  .2 

1234.0 

4466.3 

1054.8 

4218.3 


-12.79 
26.47 
-13.93 
27.71 
-16.93 
31  .03 


26.09 

235.06 

7.37 

214.34 

352.09 

194.60 


VL  28.639 
VP  38.318 
7AL  157.61 

RAL  7.62 
INJ  LAT 
-14.97 
27.89 
-16 .27 
29.32 
-19.70 
33.13 

BAU  .5037 
FAU  .09797 
BSP  4006 
FSP  -805 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1313.3  SGR  908.1  SG3  288.3 
RRT  -.0304  RRF  -.9166  RTF  .8696 
$00  1596.7  R23  .1885  R13  -.9179 

SGI  1537.0  SG2  *32.3  WA  147.22 

FLIGHT  time  96.00 

DISTANCE  283.694 

GAL  -10.93  A 71  92.93  HCA  132.03  SMA  137.01 

GAP  1.34  AZP  88.03  TAL  235.81  TAP  7.04 

ZAP  100.36  ETS  11.00  ZAE  134.95  ETE  120.71 


ORBIT  DETERMINATION  ACCURACY 


RAO  6560.5  VEL  12.714  PTH  2.31 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


30.70 

246.16 

12.08 

225.59 

357.00 

205.62 


230.53 

245.65 

237.90 
245.49 
236.07 

244.90 


114.32 

04.09 

115.43 

03.00 

110.52 

81.05 


VHP  4.640 
INJ  TIME 

3 0 34 

13  5 33 

4 12  19 

14  27  44 

5 5 9 

15  44  16 


LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  conk 
RL  140.38  LAL  .00  LOL  164.25 

RP  100.93  LAP  -2.32  LOP  299.47 

RC  97.236  CL  -14.70  GP  *2.40 

planetocentric  conic 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1453.2  SGR  915-2  SG3  279.2 
RRT  -.0446  RRF  -.9230  RTF  .8025 
SOB  1717.4  R23  .1900  R13  -.9221 
SGI  1663.2  SG2  420.1  THA  149.70 

flight  time  90.00 


01  STANCE  209.067 

VL  20.595  gal  -10.77  A7L  93*29  HCA  135.18  SMA  136.66 
VP  38.282  GAP  1.72  AZP 
ZAl  156.17  ZAP  103.35  ETS 


87.66  TAL  234.95  TAP  10.13 
14.36  ZAE  132.54  ETE  123.84 


C3  39.961 

VHL 

6, 

321 

CLA  -12.30 

RAL  6.6* 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

2 

42 

17 

1994.26 

-13.69 

90.00 

11 

29 

57 

5422 .02 

28.10 

100.00 

3 

57 

20 

1752.14 

-15.00 

100.00 

12 

57 

35 

5139.37 

29.56 

110,00 

4 

51 

22 

15 62,92  1 

-18.47 

110.00 

14 

20 

3 

4881 .35 

33.45 

differential  corrections 
TOE  -.8832  TRA-1.0804  TC3  -.7482  BAU  .5359 
ROE  .1911  RRA  .3319  RC3  .6682  FAU  .09247 

FOE-1.8092  FRA  -.7412  FC3-2 .0033  BSP  5293 

60E  .9036  BRA  1.1302  BC3  1,0031  FSP  -847 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONK 
RL  148.38  LAL  .00  LOL  164.25 

RP  108.94  LAP  -2.45  LOP  302.64 

RC  99.636  GL  -16.64  GP  43.77 

PLANETOCENTRIC  CONIC 

C3  39.783  VHL  6.307  OlA  -13.73  RAL  1 0.22  I 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 0 10  1943.85  -12.21 

90.00  11  23  1 5470 .16  28.26 

100.00  4 14  17  1704,74  -13.56 

100.00  12  51  35  5184.51  29.77 

1 10.00  5 6 17  1541.83  -17.08 

110.00  14  16  4 4920.18  33.76 

DIFFERENTIAL  CORRECTIONS 

TOE-1.0022  TRA-1.1139  TC3  -.8307  BAU  .5678 

ROE  -2345  RRA  .2927  RC3  .6707  FAU  .08657 

FDE-1.8002  FRA  -.6299  FC3-1 .8839  BSP  5729 

BOE  1.0293  BRA  1.1517  BC3  1.0677  FSP  - 811 


RAO  6568.5  VEL  12.702  PTH  2.31  VHP  4.764 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
27.99  239.57  115.03  3 15  31 

249.17  247.35  86.39  13  0 19 

9.54  238.92  116.16  4 26  32 

228.26  247.23  85.37  142315 

354.80  237.02  119.29  5 17  45 

208.19  246.75  82.53  15  41  24 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  1593.7  SGR  915.7  SG3  267.4 
RRT  -.0540  RRT  -.9300  RTF  .8916 
SOB  1838.1  R23  .2106  R13  -.9250 

SGI  1708.4  SG2  424.5  THA  152.16 


ST 

671  .3 

SR 

148.7 

SS 

645.3 

CRT 

-.9068 

CRS 

.7709 

CST 

-.9672 

LSA 

932.2 

MSA 

140.3 

SSA 

20.9 

ELI 

684.8 

El2 

61  .5 

alf 

160.55 

arrival 

OATE 

JUN 

9 1969 

ECC 

.20630 

INC 

2.9344 

VI 

30.028 

RCA 

108.75 

APO 

165,28 

V2 

34.791 

ZAC 

93.08 

ETC 

159.96 

CLP- 

-103.81 

OPA 

30.04 

RAP 

352.39 

ECC 

1 .6627 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1439.6 

- 

11.57 

23.67 

4780.5 

26.09 

237.63 

1194.9 

- 

12.72 

5.10 

4500.4 

20.16 

216.70 

1020.4 

- 

15.74 

350.12 

4247.7 

31.54 

196.75 

ORBIT  DETERMINATION  ACCURACY 

ST 

759.0 

SR 

171  .5 

SS 

664 . 1 

CRT 

-.9621 

CRS 

.8753 

CST 

-.9701 

LSA 

1013.8 

MSA 

135.4 

SSA 

20.1 

ELI 

776.8 

El2 

45.7 

alf 

167.69 

arrival  date: 

JUN 

11  1969 

ECC 

.20500 

INC 

3.2916 

Vi 

30.020 

RCA 

108.64 

APO 

164.67 

V2 

34.708 

ZAC 

91  .75 

ETC 

1 60 . 70 

CLP 

-100.22 

DPA 

39.42 

RAP 

350.49 

ECC 

1 .6577 

PO  CST  TIM  INJ  2 LAT  INJ  Z LONG 


1394.3 

4822.0 

1 1 52 . 1 

4539.4 
982.9 


-10.20 

27.31 

-11.37 

28.61 

-14.43 


21  .05 
240.60 
2.64 
219.59 
348.02 


FLIGHT  time  100.00 
OISTANCE  296.012 

VL  28.547  GAL  -10.61  AZu  93.69  MCA  138.33  SMA  136.28 

VP  38.245  GAP  2.08  AZP  87.24  TAL  234 .02  TAP  12.35 

ZAL  154.53  ZAP  105.98  ETS  17.74  ZAE  130.10  ETE  126.52 


4281  .3 

32.06 

199.23 

ORBIT  DETERMINATION  ACCURACY 

ST  855.6  SR 

190.0 

SS 

601  .0 

CRT  -.9870  CRS 

.9315 

CST 

-.9727 

LSA  1103.3  MSA 

131  .3 

SSA 

19.0 

ELI  077,6  EL2 

31  .0 

alf 

167.12 

arrival 

CATE 

JUN 

13  1969 

ECC  .20375  INC  3.6905  VI  30.028 
RCA  108.51  APO  164.05  V2  34.706 
ZAC  90.55  ETC  161.35  ClP-112.42 


2.31  VHP  4.917  OPA  40.18  RAP  348.70  ECC  1.6547 


INJ  LONG 
25.02 
252.69 
6.76 
231.60 
352.42 
211.18 


INJ  RT  ASC 
240.87 
249.33 
24 0.19 
249.26 
238.21 
246,90 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1735.5  SGR  914,4  SG3  254.4 
RRT  -.8605  RRF  -.9361  RTF  .8988 
SOB  1961.6  R23  .2226  R13  -.9275 

SGI  1915.7  SG2  422,0  THA  154,27 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

In j 2 lat 

INJ  2 LONG 

115.75 

3 32  34 

1343.9 

-0.65 

10 .15 

08.14 

12  54  11 

4070.2 

27.70 

244.07 

116 .90 

4 42  41 

1104.7 

-9.85 

359.94 

87.11 

14  10  0 

4584.5 

29.05 

222.87 

120.07 

5 31  59 

941  .0 

-12.96 

345.74 

84.28 

15  38  4 

4320.2 

32.60 

202.14 

ST  963.0  SR  229.7  SS  699.4 
CRT  -.9963  CRS  .9643  CST  -.9752 
LSA  1205.2  MSA  120.3  SSA  17,7 
ELI  989.9  El2  39.3  AlF  166.63 


2076 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LAUNCH  DATE  MAR  5 1 969 

HELIOCENTRIC  CONIC 
KL  148.38  LAL  ,00  LOL  164,25 

* p 108.94  LAP  -2.58  LOP  305.80 

PC  102.038  Cl  -18.72  CP  45.30 

plane tocentric  conic 

C3  39.779  VHL  6.307  CLA  -15.34 
LNCH  TIME  L-I  TIME 

3 20  50  1886.94 

n 14  39  5527.03 

4 33  48  1651  .54 

12  44  23  5237.66 

5 23  22  1496.27 

14  II  18  4965.70 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1  365  TRA- 1 . 1 365  TC3  -.9051 
ROE  .2788  RRA  .2469  RC3  .6658 

FOE- 1 . 7809  FRA  -.5134  FC3-1 .7412 
BOE  1.1702  BRA  1.1630  BC3  1 .1236 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 

RP  108.95  LAP  -2.70  LOP  308.96 

RC  104.441  CL  -21 .07  CP  47.01 

PLANETOCENTRIC  CONIC 
C3  40.023  VHL  6.326  OLA  -17.16 

LNCH  A/MTH  LNCH  TIME  L-I  TIME 


flight  time  102.00 


ARRIVAL  cate  JUN  15  1969 


VL  28.497 
VP  38.206 
ZAl  152.66 

RAL  11.76 
INJ  LAT 
-10.51 
28.32 
-11.90 
29.88 
-15.51 
34.01 

BAU  .5976 
FAU  .08001 
BSP  6135 
FSP  -762 


DISTANCE  302.129 

CAL  -10.44  A/L  94.14  HCA  141.48  SMA  135.88  ECC  .20253  INC  4.1420  v]  30.028 

CAP  2.43  A/P  86.76  TAl  233.02  TAP  14.50  RCA  108.36  APO  363.40  V2  34.784 

7AP  108.23  ETS  23 .23  7AE  J27.60  ETE  128.82  ZAC  89.48  ETC  161.91  ClP-116.40 


RAD  6568.5 
INJ  LONG 
21 .71 
256.85 
3.68 
235.55 
349.82 
214.71 


VEL  12.694  PTH  2.31  VHP  5.102 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


242.51 
251 .63 
243  .78 
251.62 
239.70 
251  .43 


116.45 

90.23 

117.62 

89.19 

120.85 

86.35 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1875.0  SCR  907.5  SC3  239.4 
RRT  -.8635  RRF  -.9414  RTF  .9040 
SOB  208 3.1  R23  .2358  R13  -.9291 

SCI  2040.2  SG2  4£0.6  THA  156.25 

FLIGHT  TIME  104.00 


3 52  17 
12  46  46 
5 1 19 

14  11  40 
5 48  18 
1 5 34  4 


OPA  41.14  RAP 
PO  CST  TIM  INJ 
1286.9 
4927.0 
1051 .5 

4637.7 
896.3 

4365.7 
ORBIT  DETERMJNA 
ST  1083  .8  SR 
CRT  -.9974  CRS 
L5A  3338.0  MSA 
ELI  1113.4  El2 


346.96  ECC  ] .654  7 
2 LAT  INJ  2 LONG 


-6.87 
28.05 
-8.31 
29.45 
1 1 .31 
33.13 


14.92 
248 . 19 
356.94 
226.77 
343.24 
205.58 


TION  ACCURACY 
263.9  SS  7 16.6 
.9825  CST  -.9776 
126.6  SSA  16.1 
18.4  AlF  166.32 


90.00  34511  1821 .52 

90.00  31  4 15  5595.53 

300.00  4 56  39  1590.89 

100.00  12  35  27  5301 .39 

110.00  5 43  JO  1445.18 

130  .00  1 4 5 26  50  1 9.87 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2925  TRA-1.3481  TC3  -.9706 

ROE  .3270  RRA  .1963  RC3  .6549 

FOE-1.7596  FRA  -.4009  FC3-1.5845 

BOE  1.3332  BRA  1.1647  8C3  1.1709 

LAUNCH  CATE  MAR  5 1969 

HELIOCENTRIC  CON  I C 
RL  148.38  LAL  .00  LOt  164.25 

RP  108.95  LAP  -2.8J  LOP  3 12.12 

RC  106.844  GL  -23.74  GP  48.96 

PLANETOCENTRIC  CONIC 
C3  40.618  VHL  6.373  CLA  -19. 23 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 14  33  1744.41 

90.00  10  50  46  5680.10 

100.00  5 23  59  1520.33 

100.00  12  24  ] 5379.41 

110.00  6 6 29  1387.15 

MO. 00  13  58  1 5085.35 

DIFFERENTIAL  CORRECTIONS 
TOE-1.4753  TRa-1.1449  TC3-1.0215 
ROE  .3783  RRA  .3 386  RC3  .6349 
FOE-1.7337  FRA  -.2903  FC3-I .4103 
BCE  1.5230  BRA  1.1532  BC3  1.2028 


VL  28.445 
VP  38.166 
7AL  150.51 

RAL  13.51 
INJ  LAT 
-8.50 
28.20 
-9.97 
29.85 
-13.71 
34.17 

BAU  .6265 
FAU  .07325 
BSP  6571 
FSP  -716 


ARRIVAL  cate  JUN  17  1969 

DISTANCE  308.219 

*2:  94,66  ***  144  ***  135*46  ECC  -20136  INC  4.6604  Vi  30.028 

GAP  2.76  A7P  86.20  TAl  231 .96  TAP  16.58  RCA  108.19  APO  362.74  V2  34.783 

7AP  110.07  ETS  24.86  ZA£  125.04  ETE  130.81  /AC  88.48  ETC  162.40  ClP-  120.21 


RAO  6568.5  VEL  12.704  PTH  2,31  VHP  5.327 
INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


17.95 
261 .85 
.22 
240.29 
346.96 
218.93 


244.58 
254.31 
243.80 
254 . 38 

241.59 
254.41 


11 7.11 
92.74 
138.33 
91  .68 
121.63 
88.85 


MIO-COURSC  EXECUTION  ACCURACv 
SOT  2015.6  SCR  899.5  SC3  223.7 

RRT  -.8642  RRF  -.9464  RTF  .9085 

SOB  2207.2  R23  .2486  R13  -.9308 

SCI  2166.6  SC2  420.9  Tha  158.04 


4 15  32 
12  37  30 

5 23  10 

14  3 49 

6 7 

15  29 


15 

6 


OPA  42,32  RAP 
PO  CST  TIM  INJ 
1221  .5 
4995.5 
990.9 
4701  .4 
845.2 
4419.9 


345.19  ECC  1 .6587 
2 LAT  INJ  2 LONG 


-4  .80 
28.28 
-6.10 
29.76 
-9.42 

33.63 


1 1 .23 
253.19 
353.56 
231  .48 
340 .48 
209.73 


ORBIT  OETERMINA TION  ACCURACY 


VL  28.590 
VP  38.125 
7Al  148.04 


flight  time  ioe.00 

DISTANCE  314.283 
-10.08  A 7l  95.27  HCA  1 47.77  SMA 
3.07  A/P  85.54  TAL  250.84  TAP 


CAL 
GAP 

/AP  111 .46  ETS 


RAL  15.50 

INJ  LAT 
-6.08 
27.77 
-7.66 
29.55 
-11.61 
34 .14 

BAU  .6531 
FAU  .06617 
BSP  7000 
FSP  -665 


RAC  6568.6  VEL  12.727  PTH  2.31 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


13.58 

268.00 

356.25 

246.07 

343.77 

224.05 


247.24 

257.44 

246.38 

257.62 

244.01 

257.93 


117.71 
95.79 
118.98 
94.71 
122.38 
91  .87 


LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 

RP  108.94  LAP  -2.91  LOP  315.29 

RC  109.246  Gl  -26.78  GP  5l .22 

PLANETOCENTRIC  CCNIC 
C3  41.732  VHL  6.460  OLA  -21.59 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 51  19  1649.96 

90.00  10  32  22  5788.21 

100.00  5 57  4J  1435.76 

100.00  12  8 41  5477.64 

110.00  6 34  33  1320.17 

110.00  13  48  18  5165.99 

DIFFERENTIAL  CORRECTIONS 
TDE-1.6943  T RA-1.1228  TC3-1 .0524 
ROE  .4310  RRA  .0712  RC3  .6023 

FOE-1. 7013  FRA  -.1813  FC3-1  .2184 
BOE  1.7482  BRA  1.1250  BC3  1.2126 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  2154.7  SGR  887.7  SG3  206.9 
RRT  -.8620  RRF  -.9506  RTF  .9125 
SG6  2330.4  R23  .2609  R13  -.9324 

SGI  2291.7  SG2  423.2  THA  159.73 

flight  time  108.00 


VHP  5.599 
INJ  time 

4 43  37 
12  25  27 

5 49  20 
1 3 53  41 

6 29  37 
15  22  46 


ST 

1215.8 

SR 

302.4 

SS 

735.8 

CRT 

-.9950 

CRS 

.9924 

CST 

-.9799 

LSA 

J447.3. 

MSA 

126. 3 

SSA 

U.3 

ELI 

1252 . 5 

El2 

29.3 

ALF 

166.09 

ARRIVAL 

CATE 

JUN 

19  196: 

ECC 

.20024 

InC 

5.2657 

VI 

30.028 

RCA 

108.00 

APO 

162.08 

V2 

34  . 78  3 

7 AC 

87.52 

ETC 

162 .86 

CLP- 

123.87 

CPA 

43.74 

RAP 

343.29 

ECC 

I .6685 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 

144.4 

-2.33 

6.91 

5080 . 1 
920.3 

4779.4 
787.2 

4485.4 
ORBIT  OETERMINA 
ST  1366.6  SR 
CRT  -.9912  CRS 
LSA  1593.7  MSA 
ELI  1408.3  EL2 


28.28 

-3.74 

29.89 

-7.26 

34.02 


259.37 

349.66 

237.28 

337.39 

214.80 


TION  ACCURACV 
343.2  SS  755.5 
.9974  CST  -.9823 
127.5  SSA  J 2 . 5 
44.0  AlF  166. OJ 


ARRIVAL  CATE  JUN  21  1969 


VL  28 . 533 
VP  38 .084 
ZAL  145.19 

RAL  17.80 
INJ  LAT 
-3.07 

26.78 
-4.85 

28.79 
-9.15 
33.78 

BAU  .6765 
FAU  .05873 
BSP  7400 
FSP  -605 


DISTANCE  320.321 

-9.89  A/L  95.99  HCA  150.91  SMA  134.60  ECC  .19916  INC  5.9865  VI  30.028 

3.38  A/P  84.76  TAL  229.67  TAP  20.57  RCA  107.79  APO  161.40  V2  34.784 

ZAP  112.38  ETS  32.70  ZAE  119.57  ETE  134,10  ZAC  86,54  ETC  163.32  ClP-127.45 


GAL 

GAP 


RAO  6568.6  VEL  12.771  PTH  2.32  VHP  5,935 
INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


8.27 
275.76 
351  .55 
253.27 
340.15 
230.31 


250.76 
261 .03 
249.78 
261 ,39 
247.14 
262.11 


118.16 

99.55 

119.53 

98.42 

125.08 

95.57 


5 

12 

6 

13 

6 


18  49 
8 51 
21  36 
39  59 
56  33 


OPA  45.4?  RAP  341.15  ECC  1 .6868 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2292,1  SCR  869.6  SC 3 189.0 
RRT  -.8555  RRF  -.9534  RTF  .9161 
SOB  2451.6  R23  .2726  R13  -.9339 

SCI  2414.0  SC2  427.6  THA  >61.41 


15  14  24 


1050.0  .72  1.64 

5188.2  27.83  267.25 

835.8  - .88  345.01 

4877.6  29.65  244.57 

720.2  -4.73  333.85 

4566.0  34.18  221 .09 

ORBIT  DETERMINATION  ACCURACY 

ST  1537.2  SR  383.5  SS  774.5 

CRT  -.9871  CRS  .9994  CST  -.9845 

LSA  1758.7  MSA  130.0  SSA  10.5 

Eli  1583.2  El2  59.7  ALF  166.14 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CAT£  MAR  5 1969 

heliocentric  CCNIC 
RL  148.38  LAL  .00  tOL  364.25 
RP  J08.94  LAP  -3.00  LOP  318.45 
RC  11J  .645  CL  '3 0.29  OP  53.83 
PLANt TOCCNTR1C  CONIC 
C 3 43.637  VHL  6.606  ClA  -2* .29 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  5 40  27  1525.12 

90.00  10  4 43  647.50 

100.00  6 41  14  1328.91 

100.00  II  46  38  5606.99 

110.00  7 9 16  1241 .02 

110.00  13  35  5 5267.64 

differential  corrections 

TDE-1.9654  TRA-1.0774  TC3-1  -0573 
ROE  .4857  RRA  - .0065  RC3  .5559 
FOE'1.66 SO  FRA  -.0798  FC3-1.0165 
BOE  2.0246  BRA  1.0775  8C3  1.1945 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.93  LAP  -3.08  LOP  321-61 
RC  114.042  GL  -34.32  OP  56.88 
PLANE TOCENTRIC  CONIC 
C3  46.798  VHL  6.841  OLA  '27.37 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  7 1 5 1313.58 

90.00  9 9 42  894.19 

100.00  7 43  53  1175.24 

100.00  II  9 54  5795.81 

110.00  7 54  2 1143.38 

IlO.PO  13  15  55  5400.42 


flight  tike  mo. 00 

DISTANCE  326.334 

Vl  28  275  GAL  -9.69  A7l  96.86  HCA  154.04  SKA  134.15 

VP  38^042  GAP  3.66  A7P  83.82  TAi  228.44  TAP  22.49 

7AL  141.88  7AP  M2.79*ETS  37.00  7AE  116.56  ETE  135.60 


RAL  20.49  I 
INJ  LAT 
.96 
24.70 
'I  .24 
27.14 
-6.18 
32.84 

BAU  .6969 
FAU  .05123 
6SP  7831 
FSP  '549 


RAD  6568.7  VEL  12-845  PTH  2.34  VHP  6.357 
INJ  LONG.  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


255.59 
265-00 
254.37 
265.66 
251 .30 
267,00 


6 5 52 

10  15  31 

7 3 23 

13  20  5 

7 29  57 
15  2 53 


MIC'COURSE  EXECUTION  ACCURACY 
SOT  2430.7  SGR  846.7  SO 3 170.7 

rrT  -.8444  RRF  -.9538  RTF  .9205 
SOB  2574.0  R23  .2813  R13  -.9364 

SOI  2537.0  S02  434.6  THA  163.10 

FLIGHT  TI*C  112.00 


ARRIVAL  CATE  JUN  23  1969 


ECC  .19812  INC  6.8648  VI  30.028 
RCA  107.57  APO  160.73  V2  34.785 
7AC  85.49  ETC  163.88  ClP-131  .02 

DPA  47.36  RAP  338.58  ECC  1.7181 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
925 .1  4.73  354  .66 

47.5  26.43  299.89 

728.9  2.75  339.15 

5007.0  28-67  254 .05 

641.0  ' 1 • 7 J 329.71 

4667.6  33.88  229-01 

ORBIT  DETERMINATION  ACCURACY 
ST  1732.8  SR  421-9  SS  795.0 

CRT  '.9830  CRS  .9995  CST  -.9868 

LSA  1947.9  MSA  133.6  SSA  8.7 

ELI  1781.8  Et2  75.4  AlF  166.52 

ARRIVAL  CATE  JUN  25  1969 


DISTANCE  332.321 

VL  28.216  CAL  -9.48  A7L  97.97  HCA  157.17  SMA  133.69 
VP  37  999  CAP  3.94  A7P  82.65  TAL  227.17  TAP  24. 34 
7AL  138.02  7AP  112.62  ETS  41.70  7AE  113.26  ETE  137.21 


7 43  53 


100.00  11  9 54  5795.81 

110*00  7 54  2 1143.38 

110.00  13  15  55  5400.42 

DIFFERENTIAL  CORRECTIONS 

TDE'2.3089  TRA  -.9973  TC3-1 .0253 
ROE  -5334  RRA  -.1004  RC3  .4896 
FOE' 1 .6286  FRA  .0175  FC3  -.8050 
BDE  2.3697  BRA  1.0023  BC3  1.1361 


RAL  23.70  I 
INJ  LAT 
7.71 

19.59 
3.97 

23.59 
'2.47 
30.83 

BAU  .7108 
FAU  .04351 
BSP  8210 
FSP  '404 


RAD  6568.7  VEL  12.968  PTH  2.36  VHP  6.902 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


349.42 
324.39 
337.23 

275.42 
330.82 
247,92 


263 .04 
268.49 
261  .00 

270.05 
257.00 
272.57 


117.33 

110.87 

119.65 

108.91 

124.10 

105.56 


7 22  58 
9 24  36 

8 3 29 

12  46  10 

8 13  5 

14  45  55 


MID-COURSE  EXECUTION  ACCURACY 
SOT  2567.5  SCR  810.7  S03  151.5 

RRT  -.8237  RRf  -.9489  RTF  .9258 
SOB  2692.4  R23  .2868  R13  -.9396 

SOI  2655.5  S02  444.4  THA  164.99 


ECC  .19713  INC  7.9656  VJ  30.028 
RCA  107.34  APO  160.05  V2  34.707 
7AC  84,26  ETC  164.68  ClP'134.74 

DPA  49.54  RAP  335.34  ECC  1.7702 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
713,6  11.31  342.60  . 

29 4.2  22-25  316.73 

575.2  7.88  330.63 

5195.8  25.95  267.42 

543.4  2.02  324.62 

4800.4  32.65  239.17 

ORBIT  DETERMINATION  ACCURACY 
ST  1954.8  SR  448.1  SS  813.7 
CRT  -.9781  CRS  .9980  CST  -.9390 
LSA  2159.8  MSA  138.0  SSA  7.0 
ELI  2003.4  EL2  90.9  ALF  167.34 


LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 

RP  108.93  LAP  -3.16  LOP  324.78 

RC  116.435  GL  -38.94  GP  60.43 
planetocentric  CONIC 
C3  52.078  VHL  7.217  DlA  -30.84 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
77.25  6 39  5 1458.10 

102.75  10  2 47  803.02 


flight  time  im.oo 
01  STANCE  330.200 

VL  20.155  GAL  '9.26  A7L  99.39  HCA  160.29  SMA  133.24 
VP  37.957  GAP  4.20  A7P  01.15  TAL  225.85  TAP  26.14 
7Al  133.52  ZAP  111.82  ETS  46.99  7AE  109.58  ETE  139.22 


ARRIVAL  cate  JUN  27  1969 


ECC  .19617  INC  9.3945  Vl  30.028 
RCA  107.10  APO  159.37  V2  34.790 
7AC  82.75  ETC  165.97  ClP-138.88 


1458.10 

803.02 
1458.10 

603.02 
1009.48 
5587.68 


102.75  10  2 47  803.02 

1 10.00  8 56  56  1009.48 

110.00  12  44  5 5587.68 

DIFFERENTIAL  CORRECTIONS 
TOE-2 . 7639  TRA  -.8680  TC3  -.9401 
RCE  .5594  RRA  -.2126  RC3  .4019 
FOE-1.5092  FRA  .1050  FC3  -.5960 
BOE  2.0199  BRA  .0944  80  1.0297 

LAUNCH  CATE  MAR  5 1969 


RAL  27.60  f 
INJ  LAT 

14.33 

14 .34 

14.33 

14.34 
2.65 

26.68 

BAU  .7169 
FAU  .03585 
BSP  8624 
FSP  '4 22 


RAO  6568.9  VEL  13.170  PTH  2.41  VHP  7.635 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


272.25 

272.26 

272.25 

272.26 
265 .22 
270.36 


7 3 23 

10  16  10 
7 3 23 

10  16  10 
9 13  46 
14  17  13 


HELIOCENTRIC 
RL  140.38  l 
RP  108 .91  i 
RC  118.823  ( 

PLANETOCENTR] 

C3  61 .205  1 
LNCH  A7MTH 
69.16 
110.84 
69.16 
MO. 04 
69.16 
110.84 

DIFFERENTIAL 
TOE'3.3079 
ROE  -5117 
FDE-1 .5496 
BOE  3.4263 


CONIC 

LAL  .00  LOL  164.25 
LAP  -3.22  LCP  327.95 
GL  -44 .19  OP  64 .56 
ric  conic 

VHL  7.023  DLA  -54,64 
LNCH  TIME  L-I  TIME 


6 5 35  1661,57 

11  14  52  670.88 

6 5 35  166K57 

M 14  52  678 .88 

6 5 35  1661  .57 

11  14  52  670.88 

CORRECTIONS 
TRA  -.6503  TC3  -.0144 
RRA  -.3496  RC3  .2899 
FRA  .1865  FC3  -.3900 
0RA  ,7454  8C3  .0644 


VL  20 .094 
VP  37.914 
7AL  128.30 

RAL  32.43 
INJ  LAT 

14.52 

14.53 

14.52 

14.53 

14.52 

14.53 

BAU  • 7073 
FAU  ,02820 
8SP  9007 
FSP  -358 


MIO'COURSE  EXECUTION  ACCURACY 
SOT  2708.0  SGR  756.5  SG3  132.2 
RRT  -.7060  RRF  -.9316  RTF  .9334 
SOB  2811.7  R23  .2851  R13  -.9447 

SOI  2774.4  SG2  A 5$. 5 THA  167.26 

FLIGHT  TIME  116.00 

01  STANCE  344.206 

GAL  '9.03  A7L  101,34  HCA  163.39  SMA  132.77 

GAP  4.45  A7P  79.13  TAL  224.40  TAP  27.07 

ZAP  110.33  ETS  53.32  7AE  105.36  ETE  142. J7 


CPA  51 .90  RAP  : 
PO  CST  TIM  INJ 
650.1 

203.0 

858.1 
203.0 
409.5 

4987.7 

ORBIT  OETERMINA 
ST  2208.0  SR 
CRT  -.9708  CRS 
LSA  2397,0  MSA 
ELI  2250.6  EL2 


331 .06  ECC  1 .8571 
2 LAT  INJ  2 LONG 
17.91  356.52 


TION  ACCURACY 

440.4  SS  832.7 
.9939  CST  -.9912 
142.6  SSA  5.5 

105.5  ALF  160-82 


ARRIVAL  CATE  JUN  29  1 969 


ECC  .19525  INCH. 3351  VI  30.020 
RCA  106.05  APO  150.70  V2  34.794 
7 AC  00.00  ETC  168.30  ClP'144.00 


RAD  6569. 
INJ  LONG 
19.2  5 
305.04 
19.25 
305.04 
19.25 
305.84 
MID- 
SOT 
RRT 
SOB 
SOI 


I VEL  13.512  PTH  2.47  VHP  8.666 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
280. AI  121 *80  6 33  17 

280.42  121 *00  11  26  10 

280.41  121 .80  6 33  17 

280.42  I2i .60  11  26  10 

260. 41  121 .80  6 33  17 

280.42  121.80  11  26  10 


COURSE  EXECUTION  ACCURACY 
2850.2  SGR  665.6  S03  IJ 2*8 
-.6987  RRF  -.0745  RTF  .9442 
2926.6  R23  .2744  R13  -.9520 

2888.9  SG2  469.8  THA  170.40 


OPA  54.27  RAP  : 
PC  CST  TIM  INJ 
1061  .6 

78.9 
1061  .6 

70.9 
1061 .6 

78.9 

ORBIT  CETERMINA 
ST  2407.7  SR 
CRT  -.9507  CRS 
LSA  2653.3  MSA 
ELI  25M.0  EL2 


325.23  ECC  2.0073 
2 lAT  INJ  2 LONG 

30.62  12.50 

10.63  299.08 

10.62  1 2-50 

10.63  299.08 

10.62  12.50 

20.63  299.00 
l T ION  ACCURACY 

306-4  SS  050.7 
.9799  CST  -.9934 
346.0  SSA  4.2 
] 10.6  ALF  1 71 .58 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  5 1969 


flight  time  i ia.00 


ARRIVAL  CATE  JUt  1 1969 


HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOt  164.25 

RP  108.90  LAP  -3.27  LOP  331.12 

RC  121.206  GL  -49.97  GP  6 9.29 

PLANETOCENTRIC  CONIC 
C3  78.056  VHL  8.035  OLA  -38.55 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
62.67  5 55  16  1822.00 

117.33  12  14  1 633.68 

62.67  5 55  16  1822.00 

117.33  12  14  i 633.68 

62.67  5 55  16  1822.00 

117.33  12  14  1 633.68 

differential  corrections 

TOE-4,2755  TRA  -.2998  TC3  -.6198 
ROE  .2369  RRA  -.5012  RC3  .1607 
FOE-1.5215  FRA  .2637  FC3  -.2300 
0OE  4.2820  0RA  .5840  BC3  .6403 

LAUNCH  OATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.89  LAP  -3.32  LOP  334.28 
RC  123.581  GL  -55.88  GP  74.36 
PLANETOCENTRIC  CONIC 
C3  112.747  VHL  10.618  OLA  -42.00 
LNCH  TIME  L-I  TIME 
6 3 15 


C.-tancE  350.089 

VL  28.031  GAL  -8.79  A7L  104.13  HCA  166.47  SMA  132.31  ECC  .19432  TNC1 4 . j 344  VI  30.028 

VP  37.872  GAP  4.68  A7P  76.24  TAL  223.05  TAP  29.53  RCA  106.60  APO  158.02  V2  34.798 

7AL  122.31  7AP  108.11  ETS  61.81  7AE  100.41  ETE  147.31  7 AC  78.19  ETC  172.88  ClP-151.54 

RAL  38.55  RAD  6569.5  VEL  14.121  PTH  2.57  VHP  10.208  OPA 

INJ  2 LAT  INJ  2 LONG 


INJ  LAT 

INJ  LONG 

INJ  RT'ASC 

INJ  A7MTH 

rNJ  TIME 

PC  CST  TIM 

13.65 

31.56 

290.80 

126.41 

6 25  38 

1222.0 

13.66 

301  .59 

290.81 

126.41 

12  24  34 

33.7 

13.65 

31.56 

290.80 

126.4J 

6 25  38 

1222.0 

13.66 

301.59 

230.61 

126.41 

12  24  34 

33.7 

13.65 

31  .56 

290.60 

126.41 

6 25  30 

1222.0 

13.66 

301  .59 

290.61 

126.41 

12  24  34 

33,7 

MID-COURSE  EXECUTION  ACCURACY 
6AU  .6682  SOT  2991.5  SCR  526.3  SG3  94.1 

FAU  .02074  RRT  -.4025  RRF  -.6243  RTF  .9595 

6SP  9379  SOfl  3037.4  R23  .2489  R13  -.9624 

FSP  -297  SGI  2999.2  SG2  480.5  THA  175.84 

FLIGHT  TI^C  120.00 


18.29 

18.31 

18.29 

18.31 

18.29 

18.31 


25.21 

295.24 

25.21 

295.24 

25.21 

295.24 


OR8JT  DETERMINATION  ACCURACV 


LNCH  A7MTH 
57.58 
122.42 
57.58 
122.42 
57.58 
122.42 


13 

6 

13 

6 

13 


8 11 
3 15 
8 11 
3 15 
8 11 


1967.09 

648.95 

1967.09 

648.95 

1967.09 

648.95 


DIFFERENTIAL  CORRECTIONS 
TOE-5.4914  TRA  .3612  TC3  -.3717 
ROE  -.8206  RRA  -.5738  RC3  .0382 
FOE- 1.5283  FRA  .3513  FC3  -.1024 
SO£  5.5524  BRA  .6780  0C3  .3736 

LAUNCH  OATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOt  164.25 
RP  108.87  LAP  -3.35  LOP  337.45 
RC  125.948  GL  -60.64  GP  77.86 

f lanetocentric  conic 

C3  197.824  VHL  14.065  OLA  -43.63 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
55.30  6 32  6 2093.80 

124.70  13  55  42  725.21 

55.30  6 32  6 2093.80 

124.70  13  55  42  725.21 

55.30  6 32  6 2093.80 

124.70  13  55  42  725.21 

differential  corrections 

TOE-6. 0072  TRA  1.5465  TC3  -.1104 
ROE-4.5697  RRA  .0644  RC3  -.0017 
F0E-I.6297  FRA  .4964  FC3  -.0210 
BOE  7.5477  BRA  J .5479  BC3  .1104 

LAUNCH  OATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.85  LAP  -3.38  LOP  340.63 
RC  128.306  GL  -60.27  GP  7 2.29 
PLANETOCENTRIC  CONIC 
C3  470.052  VHL  21.681 
LNCH  A7MTH  LNCH  TIME 


VL  27.968 
VP  37.830 
7AL  115.60 

RAL  46.35 
INJ  LAT 
11.14 
11.16 
11.14 
11 .16 
11  .14 
11 .16 

BAU  . 5632 
FAU  .01333 
BSP  9744 
FSP  -243 


OISTANCE  355.907 
.53  A7L  108.53  HCA 
4.89  A7P  71.76  TAL  221.57  TAP 


GAL 
GAP 

7AP  105.14  ETS  75.56  7AE  94.33  ETE  157.89  7AC 


RAO  6570.1 
INJ  LONG 
41  .85 
300.85 
41.85 

300.85 
41.85 

300.85 


VEL  15.300  PTH  2.74  VHP  12.713 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


303.69 

303.71 

303.69 

303.71 

303.69 

303.7] 


130.76 
130.76 
130.76 
J 30.76 
130.76 
130.76 


6 36 
13  19 
6 36 
13  19 
6 36 
13  19 


VL  27.905 
VP  37.788 
7AL  108.40 

RAL  55.92 
INJ  LAT 
6.80 
6.82 
6.80 
6.82 
6.80 
6.82 

BAU  .2919 
FAU  .00481 
BSP  9990 
FSP  -196 


GAL 

GAP 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  3077,7  SGR  613.4  SG3  76.9 

RRT  .6033  RRF  .4419  RTF  .979 0 

SC6  3138.2  R23  -.2053  R13  .9752 

SGI  3100.4  SG2  485.6  THA  7.03 

FLIGHT  TIME  122.00 
OISTANCE  361.601 

-8.24  A7L  136.35  HCA  J 72.43  SMA  i; 
5.07  A7P  63.85  TAL  219.98  TAP  : 


RAO  6571.1  VEL  17.865  PTH  3.00  VHP  17.288 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

2773.9 

SR 

196.1 

SS 

072.2 

CRT 

-.7590 

CRS 

.0163 

CST 

-.9957 

LSA 

2910.7 

MSA 

149.2 

SSA 

3.1 

elj 

2778.0  El2 

128.8 

ALF 

176.89 

ARRIVAL  OATE 

JUL 

3 1963 

ECC 

.19335 

INC18.5299 

VI 

30.028 

RCA 

106.35 

APO 

157.34 

V2 

34  .003 

7AC 

74.40 

ETC 

163.03 

CLP 

-165.71 

OPA 

57.23 

RAP 

306.13 

ECC 

2.0555 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1367.1 

16.29 

35.96 

49.0 

16.31 

294.96 

1367.1 

16.29 

35.96 

49.0 

16.31 

294.96 

1367.1 

16.29 

35.96 

49.0 

16.31 

294.96 

ORBIT  DETERMINATION  ACCURACV 

ST 

2964 . 3 

SR 

460.1 

SS 

909.8 

CRT 

.9540 

CRS 

-.9331 

CST 

-.9970 

LSA 

3131  ,1 

MSA 

149.4 

SSA 

2.3 

ELI 

2996.7 

El2 

135.4 

ALF 

0.45 

ARRIVAL 

OATE 

JUL 

5 1969 

ECC 

. 19219 

INC26.351  5 

VI 

30.020 

RCA 

106.13 

APO 

156.64 

V2 

34  .008 

7 AC 

60.76 

ETC 

207.56 

CLP 

163  .15 

CPA 

55.54 

RAP 

292.20 

ECC 

4.2557 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

49.11 

303.64 

49.11 

303.64 

49.11 

303.64 


318.72 

318.73 

318.72 

318.73 

318.72 

318.73 


133.21 

133.20 

133.21 

133.20 

133.21 
133.20 


7 

U 

7 

14 

7 

14 


6 59 

7 47 

6 59 

7 47 
6 59 


7 47 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  26J5.8  SGR  1861 .9  SG3  62.4 

RRT  .9421  RRF  .9262  RTF  .9977 

SG0  3210.8  R23  -.1534  R13  .9867 

SGI  3169.1  SG2  515.3  THA  34.90 

FLIGHT  TIME  124.00 


1493.8  12.23  43.57 

125.2  12.25  298.10 

1493.8  12.23  43.57 

125.2  12.25  298.10 

1493.0  12.23  43.57 

125.2  12.25  298.10 

ORBIT  DETERMINATION  ACCURACY 
ST  2461 .0  SR  1061.6  SS  999.5 

CRT  .9950  CRS  -.9920  CST  -.9998 

LSA  3239.0  MSA  150.3  SSA  1.7 

ELI  3002.2  EL2  149.2  AlF  37.07 

ARRIVAL  OATE  JUL  7 1969 


VL  27.041 
VP  37.747 
7AL  101.32 


CAL 

GAP 

7AP 


OISTANCE  366.970 

-7.88  A7L  133.05  HCA  1 75 .05  SMA  130.93  ECC  .19037  INC43.0538  VI  30.028 

5.14  A7P  47.05  TAL  218.18  TAP  33.23  RCA  106.00  APO  155.85  V2  34.015 

97.43  ETS  146.05  7AE  73.86  ETE  222.62  7AC  58.40  ETC  240.30  ClP  115.17 


60.39 

119.61 

60.39 

119.61 

60.39 

119.61 


7 33  37 
14  ] 3 49 
33  37 
13  49 
33  37 
13  49 


7 

14 

7 

34 


OLA  -40.06 
L-I  TIME 
2137.31 
887.05 
2137.31 
887.05 
2137.31 
887.05 


differential  corrections 

TDE-J .0951  TRA  2.1642  TC3  -.0100 
R0-10.6983  RRA  3.2068  RC3  .1230 
FOE-1 .9659  FRA  .0636  FC3  .0205 
BOE 10. 7542  BRA  3.8688  0C3  .1242 


RAL  65.90 
INJ  LAT 
1 .84 
1 .86 
1 .84 
1 .06 
1 .04" 

1 .86 

BAU  . 7006 
FAU- .011 15 
BSP  991 3 
FSP  -166 


RAO  6572.3  VEL  24.318  PTH  3.32  VHP  27.060 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


40.40 
313.39 

48.40 

313.39 

40.40 
313.39 


333.69 

333.71 

333.69 

333.71 

333.69 

333.71 


130.02 

130.02 

130.02 

130.02 

330.02 
J 30.02 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  802.5  SGR  3083.4  SG3  52.3 

RRT  .6556  RRF  .9892  RTF  .7593 

5G6  3186.2  R23  -.1132  R13  .9935 

SG3  3129.7  SG2  597.0  THA  79.95 


8 9 14 

14  28  37 
8 9 14 

14  20  37 
0 9 34 

14  20  37 


OPA  47.05  RAP  277.31  ECC  0.7359 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1537.3  6.96  42.74 

287.9  6.98  307.65 

1537.3  6.96  42.74 

287.9  6.98  307.65 

1537.3  6.96  42.74 

207.9  6.90  307.65 

ORBIT  DETERMINATION  ACCURACV 

ST  366.1  SR  2046.0  SS  1232.5 

CRT  .0566  CRS  -.9986  CST  -.0020 

LSA  3117.5  MSA  194  .0  SSA  .5 

Eli  2064.0  El2  307.0  ALF  03.69 


2079 


J PL  TM  33-99 


EARTH_VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  DATE  MAP  5 1969 

heliocentric  CONIC 

Rl  140.30  LAL  .00  LOL  164.25  VL  27.777  GAL 

RP  108.83  LAP  -3.39  LOP  343.00  VP  37.706  GAP 

RC  130.653  OL  -45.64  GP  50.99  7AL  95.95  ZAP 

PLANETOCENTRIC  CONIC 

C31459.653  VHL  3a. 205  DLA  -23.73  RAL  7 l JO 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 

90.00  8 55  55  2045.06  '15.13  31 .02 

90.00  13  37  48  1105.92  13.96  337.37 

100.00  9 55  9 1844.14  -17.69  15  05 

100.00  15  18  15  782.07  16.50  314. fa 

110.00  10  28  19  1749.55  -23.69  " 90 

110.00  17  4 34  5737.47  22.46  27J  49 

differential  CORRECTIONS 
TOE  4.6446  TRA  .8453  TC3  -.0695  0AU  3.7581 

RO-1 I .7728  RRA  8.0913  RC3  .1796  FAU- .06164 

FOE '2 .4344  FRA  1 .8648  FC3  .0366  BSP  8216 

60E12.6558  BRA  8.1354  BC3  .1926  FSP  -150 

LAUNCH  OATE  MAR  5 1969 

HELIOCENTRIC  CONIC 

RL  148.38  LAL  .00  La  164.25  VI  27.714  GAL 

RP  108.80  LAP  -3.3P  LOP  346.97  37.666  GAP 

RC  132.989  GL  57.67  GP  -67.31  ZAL  99.75  ZAP 

PLANETOCENTRIC  CCNIC 


FLIGHT  time  126.00 
DISTANCE  371.202 

-7.28  AZL  172.48  MCA  176.58  SNA  130.47 

4.90  AZP  7.54  TAL  215.65  TAP  32.23 

94.00  ETS  169.70  7AE  51.33  E TE  241.21 


RAD  6573.2  VEL  39.761  PTH  3.56  VHP  47.947 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


336.48 

349.57 

335.27 

350.81 

332.29 

353.87 


114.23 

114.89 

114.50 

115.28 

115.39 

116.47 


9 30  0 
13  56  14 
10  28  53 
15  31  17 
10  57  29 
18  40  12 


MID-COURSE  EXECUTION  ACCURACY 
SGT  886.6  SGR  2599.6  SG3  47.7 
RRT  -.7700  RRF  .9987  RTF  -.7362 
SOB  2746.6  R23  -.1069  R13  .994 2 

SGI  269 1 .7  SG2  546.3  THA  105.36 

flight  time  128.00 

DISTANCE  381.819 

-7.99  A?L  38.72  MCA  184.35  SMA  130.02 
6.45  ATP  141.20  TAL  216.83  TAP  41.18 
97.94  ETS  190.92  ZAE  73.31  ETE  116.86 


ARRIVAL  CATE  JUL  9 1969 


ECC  .18603  INC82.4745  VI  30.028 
RCA  106.20  APO  154.74  V2  34.821 
/AC  37.01  ETC  273.08  ClP  96.37 

DPA  27.28  RAP  265.95  ECC25.0222 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
1445.1  '11.73  23.99 

505.9  17.20  330.20 

1244. J '14.23  7.96 

182.1  19.77  307.51 

1149.5  -20.08  357.63 

5137.5  25.83  262.95 

0R8IT  DETERMINATION  ACCURACY 

ST  698.0  SR  1810.2  5S  1559.7 
CRT  -.9608  CRS  -.9997  CST  .9537 
LSA  2481.7  MSA  195.2  S5A  .6 

ELI  1931 .6  EL2  181.4  AlF  110.52 

ARRIVAL  CATE  JUL  11  1969 


RAL 


20.53 

159.47 

20.53 

159.47 

20.53 

159.47 


14  2 5 

0 43  36 
14  2 5 

0 43  36 
14  2 5 


L-I  TIME 

INJ  LAT 

INJ  LONG 

5062.85 

-1.20 

247.84 

3297,70 

-1.19 

95.36 

5062.85 

-1.20 

247.84 

3297 . 78 

-1.19 

95.36 

5062.85 

-1  .20 

247.04 

3297.78 

-1.19 

95.36 

IS 

MIO-< 

TC3  -.0526 

BAU  1 .5002 

SGT 

RC3  -.1666 

FAU- .01892 

RRT 

FC3  .0255 

BSP  10226 

SGB 

8C3  .1747 

FSP  -168 

SGI 

13.04  RAO  6572.6  VEL  27.631  PTH  3.41 
INJ  RT  ASC  INJ  A/MTH 


282.66 

282.64 

282.66 

282.64 

282.66 

282.64 


17.99 

17.99 

17.99 

17.99 

17.99 

17.99 


VHP  31.629 
INJ  TIME 
15  26  28 
1 38  34 
15  26  28 
1 38  34 
15  26  28 
1 38  34 


ECC  .19724  INC51.2764  VI  30.028 
RCA  104.37  APO  155.66  V2  34.829 
7AC  82.05  ETC  93.72  CLP  111.00 

OPA  -88.22  RAP  89.77  ECC! 1.5682 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4462.8 

2697.8 

4462.8 

2697.8 

4462.8 

2697.8 


-8.81 

-8.80 

-8.81 

-8.80 

-8.81 

-8.80 


245.77 

93.29 

245.77 

93.29 

245.77 

93.29 


LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  La  164,25 
RP  108.78  LAP  -3.39  LOP  350.15 
RC  135.313  GL  61.31  GP  -74.95 
PLANETOCENTRIC  CCNIC 
C3  242.948  VHl  15.587  DLA  68.53 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 

24.57  12  41  42  4955.42 

155.43  23  2 1 3211.84 

24.57  12  41  42  4955.42 

155.43  23  2 1 3211.84 

24.57  12  41  42  4955.42 

155.43  23  2 1 3211.84 

differential  corrections 

TOE  3.4999  TRA-1.5500  TC3  - .0368 
ROE-2.7767  R$A  2.7931  RC3  -.0207 
FOE  1.0779  FRA  -.5914  FC3  -.0192 
BOE  4.4676  BRA  3.1943  0C3  .0422 


754.7  SGR  3234.5  SG3  51.5 
.5550  RRF  -.9974  RTF  -.4980 
>321 .4  R23  -.0923  R13  -.9953 
5262.5  SC2  622.4  THA  82.34 


FLIGHT  TIME  130.00 
01  STANCE  386.976 

VL  27.650  GAL  '7.57  A7L  60.07  HCA  186.80  SMA  129.57 
VP  37.627  GAP  6.46  A/P  119.75  TAL  2U.89  TAP  41.69 
7AL  105.18  ZAP  103.10  ETS  232-97  7AE  88.11  ETE  157.59 


ORBIT  DETERMINATION  ACCURACY 


RAL  350,72 
INJ  LAT 
-7.30 
-7,29 
-7.30 
-7.29 
-7.30 
-7.29 

BAU  .1371 
FAU  .00539 
BSP  11296 
FSP  '203 


RAO  6571.4  VEL  19.086  PTH  3.08  VHP  19.342 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

221  .2 

SR 

2570.9 

SS 

1360.0 

CRT 

-.0886 

CRS 

.9997 

CST 

-.1133 

LSA 

2915.4 

MSA 

222.3 

SSA 

1 .3 

ELI 

2579.0 

EL2 

220.4 

ALF 

90.44 

arrival 

CATE 

JUL 

13  1969 

ECC 

.19515 

INC29.9263 

VI 

30.028 

RCA 

104.28 

APO 

154.05 

V2 

34  .837 

/AC 

95.45 

ETC 

136.43 

CLP 

150.82 

OPA 

-73.11 

RAP 

59.90 

ECC 

4.9903 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

243.63 

95.39 
243.63 

95.39 
243.63 

95.39 


257.85 
257.82 

257.85 

257.82 

257.85 

257.82 


21.66 

21.65 

21.66 

21.65 

21.66 

21.65 


14  4 18 

23  55  33 
14  4 18 

23  55  33 
14  4 18 

23  55  33 


4355.4 
2611  .8 
4355.4 
2611.8 
4355.4 
2611.8 


-14.72 
-14.7J 
-14.72 
-14.73 
'14 .72 
-14.71 


241 .00 
92.76 
243  .00 
92.76 
243  .00 
92.76 


LAUNCH  OATE  MAR  5 1969 
HELIOCENTRIC  CONIC 

RL  148.38  LAL  .00  La  164.25  VL  27.586 

RP  108.75  LAP  -3.37  LCR  353.33  VP  37.588 

RC  137.625  GL  58.44  GP  -71.10  /AL  110.39 

PLANETOCENTRIC  CONIC 

C3  126.063  VHL  11.228  OLA  63.34  RAL  349.61 
LNCH  A/MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
30.64  12  51  3 4825.41  -13.63 

149.36  22  43  48  3123.31  -13.62 

30.64  12  51  3 4825.41  -13.63 

149.36  22  43  48  3123.31  -13.62 

30.64  12  51  3 4025.41  -13.63 

149.36  22  43  48  3123.31  -13.62 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7909  TRA-2.0365  TC3  -.2972  BAU  .5027 

ROE  .0916  RRA  .9496  RC3  .0257  FAU  .01666 

FOE  .8859  FRA  -.6252  FC3  -.1144  BSP  11703 

00 E 2.7924  BRA  2.9913  BC3  .2983  FSP  '249 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  2022.7  SGR  2985.6  SG3  61.9 

RRT  -.9392  RRT  -.9661  RTF  .9944 
5G0  3606.3  R23  -.1402  R13  -.9878 
SGI  3558.9  SG2  582.6  THA  123.40 

FLIGHT  TIME  132.00 

DISTANCE  392.558 

GAL  '7.23  A7L  69.54  HCA  189.68  SMA  129.12 

GAP  6.59  ATP  110-20  TAL  21 3.15  TAP  42.03 

ZAP  108.81  ETS  273.25  7AE  97.24  ETE  196.47 


ORBIT  DETERMINATION  ACCURACY 

ST 

1368,7  SR 

1322.0 

SS 

726.0 

CRT 

-.9423  CRS 

.964  6 

CST 

-.9972 

LSA 

2010.5  MSA 

328.0 

SSA 

1 .7 

ELI 

1075.9  EL2 

323.1 

AlF 

136.04 

arrival 

DATE 

JUL 

15  1969 

ECC 

.19428  INC20.4633 

VI 

30.020 

RCA 

104 .04  APO 

154.21 

V2 

34.846 

RAO  6570 
INJ  LONG 
236.61 
95.12 
236.61 
95.12 
236.61 
95.12 
MIO- 
SGT 
RRT 
SGB 
SGI 


3 VEL  15.729  PTH  2.79  VHP  13.882 
INJ  Rf  ASC  INJ  AZMTH  INJ  TIME 
252.63  27.49  14  II  29 

252.61  27.49  23  35  51 

252.63  27.49  14  II  29 

252.61  27.49  23  35  51 

252.63  27.49  14  II  29 

252.61  27.49  23  35  51 

COURSE  EXECUTION  ACCURACY 
3589.3  SGR  1002.7  SG3  76.1 
-.0096  RRF  -.7987  RTF  .9034 
3749.0  R23  -.2009  R13  -.9770 
3718.5  SG2  477,4  THA  164.72 


7AC  103.21  ETC  176.46  ClP-178.65 

DPA  -62.90  RAP  54,14  ECC  3.0747 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4225.4  -20.69  233.09 

2523.3  -20.68  91.60 

4225.4  -20.69  233.09 

2523.3  -20.68  91.60 

4225.4  -20,69  233.09 

2523.3  -20.68  91.60 

ORBIT  DETERMINATION  ACCURACY 
ST  1722,1  SR  327.4  SS  599.7 

CRT  -.4303  CRS  .2933  CST  -.9079 

LSA  1826.0  MSA  308.6  SSA  2.2 

ELI  1720.3  EL2  293 .2  ALF  175-10 


2080 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  ► 


LAUNCH  CATE  MAR  5 1969 


flight  time  134.00 


ARRIVAL  CATE  JUL  17  1969 


HELIOCENTRIC  CONIC 

RL  148.38  LAL  .00  LOt  164.25  VL  27.522 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.550 

RC  139.923  Gl  54.04  GP  -64.86  7AL  114.78 

PLANETOCENTRIC  CONIC 


DISTANCE  398.272 

GAL  -6.91  A7L  74.62  MCA  192.70  $HA  128.68  ECC  .19387  INC15.3788  Vi  30.028 

GAP  6.76  A7P  105.02  TAL  211.46  TAP  44,16  RCA  103.73  APO  153.63  V?  34.855 

ZAP  114.46  ETS  287.82  7AE  103.90  ETE  209.10  7AC  10$. 82  ETC  190.15  ClP-167.02 


C3  80.125 

VHL  8.951 

OLA  58.74 

RAL  352.99 

RAO  6569.6 

VEL  14.194 

PTH  2.59 

VHP  11 .087 

OPA  -54.83 

RAP  50.51 

ECC  2.3187 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

36.12 

13  18  6 

4704.69 

-18.56 

228.95 

251.24 

33.19 

14  36  30 

4104.7 

-25.19 

224 .54 

143.88 

22  43  42 

3051  .04 

-18.54 

94.05 

251 .22 

33.18 

23  34  33 

2451  .0 

-25.17 

89.64 

36.12 

13  18  6 

4704.69 

-18.56 

228.95 

251 .24 

33.19 

14  36  30 

4104.7 

-25.19 

224 .54 

143.88 

22  43  42 

3051 .04 

-18.54 

94.05 

251.22 

33.18 

23  34  33 

2451  .0 

-25.17 

89.64 

36.12 

13  18  6 

4704.69 

-18.56 

228.95 

251.24 

33.19 

14  36  30 

4104.7 

-25.19 

224.54 

143.88 

22  43  42 

3051 .04 

-18.54 

94.05 

251 .22 

33.18 

23  34  33 

2451  .0 

-25.17 

89.64 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.1264 

TRA-2. 7449 

TC3 

-.6531 

BAU 

.7014 

SGT 

3832.0  SGR 

456.2  SG3 

92.5 

ST 

1698.7 

SR 

358.4 

SS 

576.4 

ROE 

.5440 

RRA  .2296 

RC3 

-.0458 

FAU 

.02476 

RRT 

-.2226  RRF 

.0229  RTF 

.9647 

CRT 

.6368 

CRS 

-.8026 

CST 

-.9710 

FOE 

.8657 

FRA  -.6326 

FC3 

-.2675 

BSP 

12071 

SG6 

3859.1  R23 

-.2468  R13 

-.9640 

LSA 

1804.8 

MSA 

298.5 

SSA 

2.9 

BOE 

2.1949 

BRA  2.7545 

BC3 

.6547 

FSP 

-304 

SGI 

3833.4  SG2 

444.6  THA 

178.46 

ELI 

17J4.4 

El2 

273.8 

ALF 

7.85 

LAUNCH  DATE  MAR  5 1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  JUL  19  1969 


HELIOCENTRIC  CONIC 

RL  148.38  LAL  .00  LOt.  164.25  VL  27.459 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37.512 

RC  142.207  GL  49.57  GP  -58.62  7AL  118.25 

PLANETOCENTRIC  CONIC 


OISTANCE  404.037 

GAL  -6.60  A7L  77.76  HCA  195.78  SMA  128.25  ECC  .19373  INC12.2359  VI 
GAP  6.95  A7P  101.79  TAL  209.79  TAP  45.57  RCA  103.40  APO  153.10  V2 


7AP  119.79  ETS  293.83  7AE  109.10  ETE  212.68  7AC  113.36  ETC 


30.028 
34.865 
194.82  ClP'162.56 


C3  57.684 

VHL  7.595 

DLA  54.78 

RAL  357.09 

RAO  6569.0 

VEL  13.381 

PTH  2.45 

VHP  9.490 

OPA  -47.77 

RAP  48.22 

ECC  1 .9493 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

TNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.93 

13  47  30 

4600.32 

-21 .90 

221.39 

250.62 

38.; 

*5  4 10 

4000.3 

-28.07 

216.18 

139.07 

22  47  4 

2999.27 

-21 .89 

92.80 

250.60 

38.43 

23  37  4 

2399.3 

-28.06 

87.59 

40.93 

13  47  30 

4600.32 

-21 .90 

221.39 

250.62 

38.43 

15  4 JO 

4000.3 

-28.07 

216.18 

139.07 

22  47  4 

2999.27 

-21 .89 

92.80 

250.60 

38.43 

23  37  4 

2399.3 

-28.06 

87.59 

40.93 

13  47  30 

4600.32 

-21.90 

221.39 

250.62 

38.43 

15  4 10 

4000.3 

-28.07 

216 . 18 

139.07 

22  47  4 

2999.27 

-21 .89 

92.80 

250.60 

38.43 

23  37  4 

2399.3 

-26.06 

87.59 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7817  TRA-2.! 

ROE  .5720  RRA  .C 
FOE  .8632  FRA 


LAUNCH  DATE  MAR  5 1969 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3-1 .0401 

BAU 

.8079 

SOT 

3930.3  SGR 

472.0  SG3 

108.9 

ST 

1676.8 

SR 

431  .6 

SS 

570.1 

RC3  -.1252 

FAU 

.03132 

RRT 

.4392  RRF 

.6738  RTF 

.9497 

CRT 

.7936 

CRS 

-.9320 

CST 

-.9601 

FC3  -.4701 

BSP 

12421 

SG0 

3958.5  R23 

.2803  R13 

.9513 

LSA 

1799.6 

MSA 

290.5 

SSA 

3.8 

0C3  1.0476 

FSP 

-360 

SGI 

3935.8  SG2 

423.4  THA 

3.05 

ELI 

1712.3 

El2 

257.2 

ALF 

11  .82 

FLIGHT  TIME 

138.00 

ARRIVAL 

DATE 

JUL 

2 i I 969 

heliocentric  CONIC 


OISTANCE  409.825 


RL  148. 38 

LAL 

.00 

LOt  164.25 

VL  27.396 

GAL  -6.26 

A7L  7 9.90 

HCA 

198.89 

SMA 

127.82 

ECC  .19378 

I NC 10.1015 

VI 

30.028 

RP  106.66 

lap 

-3.26 

LOP  2.86 

VP  37.476 

GAP  7.14 

A7P  99.57 

TAL 

206.11 

TAP 

47.00 

RCA  103.05 

APO  152.59 

V2 

34 .875 

RC  244.476 

CL 

45.41 

GP  -52.97 

7AL  120.84 

7AP  124.67 

ETS  297.06 

7AE 

113.26 

ETE 

213.17 

7AC  117.25 

ETC  196.43 

CLP 

-160.81 

PLANETOCENTRIC  CONIC 

C3  44.973 

VHL 

6.706 

OLA  51.41 

RAl  1.13 

RAO  6568.7 

VEL  12.897 

PTH 

2.35 

VHP 

8.512 

OPA  -41.55 

RAP  46.88 

ECC 

1 .7403 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.11 

24 

16  2 

4510.97 

-24.02 

214.31 

250.32 

43.07 

15 

31  13 

3911  .0 

-29.73 

208 . 4 5 

134.89 

22 

50  46 

2964.67 

-24.01 

91  .72 

250.30 

43.06 

23 

40  11 

2364  .9 

-29.72 

85.85 

45.11 

14 

16  2 

4510.97 

-24.02 

214.31 

250.32 

43.07 

15 

31  13 

3911  .0 

-29.73 

208.45 

134.89 

22 

50  46 

2964.87 

-24.01 

91  .72 

250.30 

43.06 

23 

40  11 

2364  .9 

-29.72 

85.85 

45.11 

24 

16  2 

4510.97 

-24.02 

214.31 

250.32 

43.07 

15 

31  13 

3911  .0 

-29.73 

208.45 

134.89 

22 

50  46 

2964.87 

-24.01 

91  .72 

250.30 

43.06 

23 

40  11 

2364.9 

-29.72 

85.85 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  1 

.5724 

TRA- 

'2.3750 

TC3-1 .4401 

BAU 

.8732 

SGT 

4014.9  SGR 

521.8  SG3 

123.7 

ST 

1661  .5 

SR 

452.0 

SS 

563.5 

ROE 

.5284 

RRA 

-.0497 

RC3  -.1884 

FAU 

.03648 

RRT 

.6283  RRF 

,8306  RTF 

.9372 

CRT 

.8348 

CRS 

-.9630 

CST 

-.9521 

FOE 

.8515 

FRA 

-.5817 

FC3  -.7022 

BSP 

12664 

SG6 

4048.6  R23 

.3030  R13 

.9397 

LSA 

1789.4 

MSA 

283.6 

SSA 

4 .8 

BOE  1 

.6568 

BRA 

2.3756 

BC3  1.4524 

FSP 

-407 

SGI 

4028.4  SG2 

404.6  THA 

4.72 

ELI 

1704.7 

El2 

242.6 

AlF 

13.06 

LAUNCH  OATE  MAR  5 1969 


FLIGHT  TIME  140.00 


ARRIVAL  OATE  JUL  23  1969 


HELIOCENTRIC  CONIC 


OISTANCE  415.620 


RL  148.36 

LAL 

.00 

LOL  164.25 

VL  27.333 

GAL  -5.97 

A7L  81.45 

HCA  202.02 

SMA  127.40 

ECC  .19400 

INC 

8.5531 

VI 

30.020 

RP  108.63 

LAP 

-3.20 

LOP  6.05 

VP  37.440 

GAP  7.33 

A7P  97.94 

TAL  206.43 

TAP  48.45 

RCA  102.69 

APO 

152.12 

V2 

34  .005 

RC  146.734 

GL 

41  .66 

GP  -47.97 

7AL  122.64 

7AP  129.07 

ETS  299.18 

7AE  116.60 

ETE  212.39 

ZAC  120.70 

ETC 

196.80 

CLP 

-160.26 

PLANETOCENTRIC  CONIC 

C3  36.975 

VHL 

6.061 

DLA  46.56 

RAL  4.97 

RAO  6568.4 

VEL  12.583 

PTH  2.28 

VHP  7, 

.868 

OPA  -36.04 

RAP 

46.22 

ECC 

J .6005 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

48.75 

14 

43  5 

4433.73 

-25.29 

207,86 

250.32 

47.06 

15  56 

58 

3833.7 

- 

30.59 

201  .40 

131 .25 

22 

54  20 

2943.30 

-25.28 

90.92 

250.31 

47.05 

23  43 

23 

2343,3 

- 

30.57 

04.55 

48.75 

14 

43  5 

4433.73 

-25.29 

207.86 

250.32 

47.06 

15  56 

56 

3833.7 

- 

30.59 

201  .40 

131 .25 

22 

54  20 

2943.30 

-25.28 

90.92 

250.31 

47.05 

23  43 

23 

2343.3 

- 

30.57 

04.55 

48.75 

14 

43  5 

4435.73 

-25.29 

207.86 

250.32 

47.06 

15  56 

58 

38  33.7 

- 

30.59 

201  .40 

131 .25 

22 

54  20 

2943.30 

-25.26 

90.92 

250.31 

47.05 

23  43 

23 

2343.3 

- 

30.57 

04.55 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4213 

TRA-2 .2233 

TC3-1 .8515 

BAU  .9226 

SGT  4108.7  SGR  540.0  SG3  136.7 

ST  1643.0 

SR 

449.1 

SS 

55]  .0 

ROE  .4756 

RRA 

-.0668 

RC3  -.2351 

FAU  .04051 

RRT  , 

.6964  RRF 

.8768  RTF  , 

.9274 

CRT  .6508 

CRS 

-.9754 

CST 

-.9454 

FOE  .8228 

FRA 

-.5311 

FC3  -.9485 

BSP  13029 

SG0  4144.0  R23 

.3139  R13 

.9301 

LSA  1768.6 

MSA 

277.1 

SSA 

6.0 

BOE  1.4987 

BRA 

2.2243 

BC3  1 .6663 

FSP  -453 

SGI  4126.0  SG2  385.9  THA 

5.28 

ELI  1687.8 

El2 

229.8 

ALF 

13.34 

2081 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  HA R 5 1969 


heliocentric  conic 


FLIGHT  TIME  1 A? .DO 


OISTANCE  421 ,418 


ARRIVAL  CATE  JUL  25  1969 


RL 

148.38 

LAL 

.00 

LOL  164.25 

VL 

RP 

108.59 

LAP 

-3.13 

LOP  9.23 

VP 

RC 

148.977 

GL 

38.33 

GP  -43.59 

7AL 

planetocentric  conic 

C3 

31 .534 

VHL 

. 5.615 

OLA  46,15 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

II 

51  .90 

15 

8 42 

4366.05 

-i 

128.10  22  57  54  2930  . 66 

51.90  15  8 42  4366.05 

128.10  22  57  54  2930.66 

51.90  15  842  4366.05 

128.10  22  57  54  2930.66 


27.271 

37.405 

123.74 

8.63 
4J  LAT 

?6.03 

-26.02 

'26.03 

'26.02 

-26.03 

'26.02 


GAL  -5.64 

A7l  82.63  HCA 

205.17 

SMA  126.99 

ECC  .19436 

INC  7.3737 

Vl 

30.028 

GAP  7.53 

A7P  96,68 

tal 

204.73 

TAP  49.90 

RCA  102.31 

APO  351  .67 

V2 

34.897 

ZAP  132,99 

ETS  300.74 

7AE 

119.27 

ETE  211.04 

ZAC  123.84 

ETC  196.59 

CLP 

-160.31 

RAD  6568.3 

VEL  12.366 

PTH 

2.23 

VHP  7,481 

DPA  -31  .16 

RAP  46,09 

ECC 

1 .5190 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

202.06 

250.66 

50.44 

16  21  28 

3766.0 

-30.94 

195  .29 

90.42 

250.65 

50.44 

23  46  44 

2330.7 

-30.93 

83,66 

202.06 

250.66 

50.44 

16  21  28 

3766.0 

-30.94 

195.29 

90.42 

250.65 

50.44 

23  46  44 

2330.7 

-30.93 

83.66 

202.06 

250.66 

50.44 

16  21  28 

3766.0 

-30.94 

195.29 

90.42 

250.65 

50.44 

23  46  44 

2330.7 

-30.93 

83.66 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3-2.2812 

BAU 

.9685 

SGT 

422  3. _3. 

SGR 

.540 .7 

SG3 

148.3 

ST 

1616.1 

SR 

435.8 

S$ 

529.5 

RC3  -.2713 

FAU 

.04381 

RRT 

.7331 

RRF 

.8922  RTF 

.9213 

CRT 

.8578 

CRS 

-.9817 

CST 

-.9395 

FC3-1  .2029 

BSP 

13681 

SGB  4257.8 

R23 

.3111 

R13 

.9239 

LSA 

1734.8 

MSA 

269.6 

SSA 

7.4 

0C3  2.2973 

FSP 

-510 

SGI 

4242  *0 

SG2 

366.1 

THA 

5.40 

ELI 

1659.6 

El2 

218.2 

ALF 

13.26 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.56  LAP  -3.05  LOP  12.42 
RC  151.204  GL  35.35  GP  -39.79 
planetocentric  CONIC 
C3  27.599  VHL  5.253  OLA  44.12 
LNCH  A7MTH  LNCH  TIME  L'J  TIME 
54.63  15  33  6 4305.95 

125.37  23  1 44  2924.03 

54.63  15  33  6 4305.95 

125.37  23  1 44  2924 .03 

54.63  15  33  6 4305.95 

125.37  23  1 44  2924 .03 

differential  corrections 
toe  1.2375  TRA-1 .9330  TC3-2.6583 
ROE  .3966  RRA  -.0548  RC3  -.2789 
FOE  .7510  FRA  -.3840  FC3-1 .4000 
80E  1.2995  BRA  1 .9338  6C3  2.6729 


FLIGHT  TIME  144.00 


ARRIVAL  OATE  JUL  27  19 69 


27.209  GAL 
37.371  GAP 


OISTANCE  427.218 

-5.31  A7L  83.56  HCA  208.32  SMA  126.58 
7.73  A7P  95.68  TAL  203.02  TAP  51.35 


ECC  .19487  INC  6.4409  VI  30.028 
RCA  101.91  APO  151.24  V2  34.908 
7AL  124^23  7AP  136.48  ETS  301,98  ZAC  121.42  ETE  209.48  7AC  126.75  ETC  196.12  ClP-160.67 


RAL  12.17 
INJ  LAT 
-26.44 
-26.42 
-26.44 
-26.4? 
-26.44 
-26.42 

8AU  .9862 
FAU  .04463 
BSP  13325 
FSP  -493 


RAO  6568.1 
INJ  LONG 
196.87 
90.17 
196.87 
90.17 
196.87 
90.17 


VEL  12.206  PTH  2.19  VHP  7.215  OPA  -26.82  RAP  46.35  ECC  1.454? 
INJ  RT  ASC  INJ  A7MTH 


251.34 

251.33 

251.34 

251.33 

251 .34 
251 .33 


53.29 

53.29 

53.29 

53.29 

53.29 

53.29 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

16  44  52 

3706.0 

-31 .02 

189,81 

23  50  28 

2324.0 

-31 .01 

83.11 

16  44  52 

3706,0 

-31 .02 

189.81 

23  50  28 

2324.0 

-31 .01 

83.11 

16  44  52 

3706.0 

-31.02 

189.81 

23  50  28 

2324.0 

-31 .01 

83.11 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4271.6  SGR 
RRT  .7286  RRF 
SGB  4304.3  R23 
SGI  4289.1  SG2 


ORBIT  DETERMINATION  ACCURACY 


529.0 

SG3 

154,0 

ST 

1613.9  SR 

433.3 

S$ 

522.9 

.8846 

RTF 

.9101 

CRT 

.8672  CRS 

-.9878 

CST 

-.9333 

• 3163 

R13 

.9126 

LSA 

1730.4  MSA 

267,4 

SSA 

8.7 

360.9 

THA 

5.19 

ELI 

1657.8  EL2 

210-1 

ALF 

13.33 

LAUNCH  OATE  MAR  5 1969 

heliocentric  conic 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.52  LAP  -2.96  LOP  1.5  Ji' 
RC  153.416  GL  32.65  GP  -36.48 

planetocentric  conic 

C3  24.624  VHL  4.962  OLA  42.41 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
57.01  15  56  32  4252.01 

122.99  23  6 0 2921.48 

57.01  15  56  32  4252.01 

122.99  23  6 0 2921 .48 

57.01  15  56  32  4252.01 

122.99  23  6 0 2921.48 

DIFFERENTIAL  CORRECTIONS 
TDE  1.1696  TRA-1. 8005  TC3-3.0704 
ROE  .3674  RRA  -.0467  RC3  -.2895 
FOE  -7038  FRA  -.3083  FC3-1  .6033 
BDE  1.2259  BRA  1.8011  0C3  3.0841 

LAUNCH  DATE  MAR  5 19 69 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.48  LAP  -2.87  LOP  18.80 
RC  155.612  GL  30.20  GP  -33.60 
planetocentric  conic 
C3  22.292  VHL  4.721  OLA  40.95 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
59.08  16  19  14  4203.27 

120.92  23  10  55  2921 .66 

59.08  16  19  14  4203,27 

120.92  23  10  55  2921 .66 

59.08  16  19  14  4203.27 

120.92  23  10  55  2921 .66 

DIFFERENTIAL  CORRECTIONS 
TDE  1.1142  TRA-1. 6696  TC3-3.4870 
ROE  .3445  RRA  -.0391  RC3  -.2956 
FOE  .6545  FRA  -.2331  FC3-1 .7862 
BOE  1.1662  BRA  1.6701  BC3  3.4995 


flight  time  ue.oo 


ARRIVAL  DATE  JUL  29  1969 


VL  27.148 
VP  37.337 
7 AL  124.19 

RAL  15.64 
INJ  LAT 
-26.64 
-26.63 
-26.64 
-26.63 
-26.64 
-26.63 

BAU  1.0153 
FAU  .04560 
BSP  13652 
FSP  -513 


OISTANCE  433. Oil 

GAL  -4.96  A7L  84.32  HCA  211.49  SMA  126.18  ECC  .19552  INC  5.6809  Vl  30.028 

GAP  7.93  A7P  94.85  TAL  201.30  TAP  52.79  RCA  101.51  APO  150.85  V2  34.920 


ZAP  139.58  ETS  302.96  7A£  123.14  ETE  207.86  ZAC  129.49  ETC  195.54  ClP'161 .23 

2.16  VHP  7.046  OPA  '22.95  RAP  46.93  ECC  1.4052 


RAD  6568.0  VEl  12.083  PTH 
INJ  LONG  INJ  RT  ASC  INJ 
252.34 

252.33 

252.34 

252.33 

252.34 
252.33 


VL  27.087 
VP  37.304 
2AL  123.68 

RAL  19.10 
INJ  LAT 
'26.73 
-26.72 
-26.73 
-26.72 
-26.73 
-26,72 

BAU  1 .0429 
FAU  .04599 
BSP  14022 
FSP  -532 


192.22 
90.11 
192.22 
90.11 
192.22 
90.11 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4363.1  SGR 
RRT  .7325  RRF 
SGB  4393.7  R2J 
SGI  4379.7  SC2 

FLIGHT  TIME  148.00 

OISTANCE  438.799 
GAL  -4.61  A7l 
GAP  8.13  A7P 


A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.70 

17 

7 24 

3652.0 

-30.94 

184 .93 

55.69 

23 

54  42 

2321  .5 

-30.93 

82.82 

55.70 

17 

7 24 

3652.0 

-30.94 

184.93 

55.69 

23 

54  42 

2321  .5 

-30.93 

82.82 

55.70 

17 

7 24 

3652.0 

-30.94 

384 .93 

55.69 

23 

54  42 

2321  .5 

-30.93 

82.82 

517,5 

SG3 

J59.9 

ST 

1595.5 

SR 

424  .6 

ss 

503.3 

.8740  RTF 

.9045 

CRT 

.8736 

CRS 

-.9916 

CST 

-.9279 

.3043 

R13 

.9067 

LSA 

1706.1 

MSA 

261  .4 

SSA 

10.2 

350.9 

THA 

5.00 

ELI 

1638.7 

EL2 

201 .3 

ALF 

13.30 

ARRIVAL  DATE  JUL  31  1969 


RAO  6567,9  VEL  11.986  PTH 
INJ  LONG  INJ  RT  ASC  IN, 

188.04  253.65 

90.18  253.64 

188.04  253.65 

90.18  253.64 

188.04  253.65 

90.18  253.64 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4457.3  SGR  506.6  SG3  164.3 

RRT  .7320  RRF  .8579  RTF  .9005 

SGB  4486.0  R23  .2858  R13  .9024 

SGI  4472.8  SG2  343.9  THA  4.78 


214.65 

SMA  125.76 

ECC  .19633 

INC  5.0464 

VI 

30.028 

199.57 

TAP  54.23 

RCA  101 .09 

APO  150.48 

V2 

34 .93? 

124.53 

ETE  206.28 

ZAC  132.11 

ETC  194.93 

CLP 

-161 .89 

2.14 

VHP  6.943 

OPA  -19.49 

RAP  47.76 

ECC 

I .3669 

/ A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.74 

17  29  17 

3603.3 

-30.78 

180.59 

57.73 

23  59  37 

2321 .7 

-30.77 

82.73 

57.74 

17  29  17 

3603.3 

-30.78 

180.59 

57.73 

23  59  37 

2321  .7 

-30.77 

82.73 

57.74 

17  29  17 

3603.3 

-30.78 

180.59 

57.73 

23  59  37 

2321 .7 

-30.77 

82.73 

ORBIT  DETERMINATION  ACCURACY 
ST  1576.6  SR  418.5  S5  482-2 
CRT  .8808  CRS  -.9945  CST  -.9228 
LSA  1681  .7  MSA  254.7  S5A  1 1 .9 
ELI  1619.7  EL2  192.9  ALF  13.35 


2082 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69  i 


LAUNCH  DATE  MAR  5 1969 


FLIGHT  TIME  1 50-00 


ARRIVAL  CATE  AUG  2 1969 


heliocentric  CONIC 
RL  140. 38  LAL  .00  LOL  164.25 

RP  100.45  LAP  *2.76  LOP  21.99 

RC  157.792  CL  27.94  GP  • -31 .09 

planetocentric  conic 

C3  20.414  VHL  4.510  CLA  39.71 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
60.91  16  41  24  4150.93 

119.09  23  16  35  2923.64 

60.91  16  41  24  4150.93 

119.09  23  16  35  2923.64 

60.91  16  41  24  4150.93 

119.09  23  16  35  2923.64 

DIFFERENTIAL  CORRECTIONS 


VL  27.027 
VP  37.272 
7AL  122.75 

RAl  22.59 
INJ  LAT 
-26.74 
-26.73 
-26.74 
-26.73 
-26.74 
-26.73 


DISTANCE  444.501 

CAL  -4.25  A7l  05.49  MCA  217.03  SMA  125.40  ECC  .19729  INC  4.5055  VI  30.020 
GAP  0.34  A7P  93.56  TAL  197.03  TAP  55.66  RCA  100.66  APO  1 50 . 1 4 V2  34.945 
?AP  144.01  ETS  304.46  7AE  125.66  ETE  204.77  7AC  134.65  ETC  194.32  ClP-162.62 


RAO  6567.0  VEL  11.900  PTH  2.12  VHP  6.009 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


184.20 

90.36 

184.20 
90.36 

164.20 
90.36 


255.26 

255.25 

255.26 

255.25 

255.26 
255.25 


59.48 

59.47 

59.40 
59.47 

50.40 
59.47 


17  50  43 
24  5 19 

17  50  43 
24  5 19 

17  50  43 
24  5 19 


OPA  -16.39  RAP 
PO  CST  TIM  INJ 
3558.9 
2323.6 
3558.9 
2323.6 
3558.9 
2323.6 


40.80  ECC  1 .3360 
2 LAT  INJ  2 LONG 
176.69 


-30.50 

-30.57 

-30.50 

-30.57 

-30.50 

-30.57 


02.78 

176.69 

82.70 
176.69 

02.70 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .0725 

TRA-1 .5327 

TC3-3.8989 

BAU 

1 .0672 

SGT 

4543.8  SGR 

497.3  SG3 

167.0 

ST 

1560.6  SR 

415.7 

SS 

462  -4 

ROE 

.3276 

RRA  -.0310 

RC3  -.2972 

FAU 

.04575 

RRT 

.7260  RRF 

.0370  RTF 

.0968 

CRT 

.8900  CRS 

-.9969 

CST 

-.9179 

FOE 

.6082 

FRA  -.1557 

FC3-1 .9404 

BSP 

14311 

SGB 

4571 .0  R23 

.2650  R13 

.8984 

LSA 

1661.5  MSA 

247.6 

SSA 

13.7 

BOE 

1.1214 

BRA  1.5330 

BC3  3.9103 

FSP 

-540 

SGI 

4550.2  SG2 

340.9  THA 

4.57 

ELI 

1604.4  EL2 

104  .4 

alf 

13.52 

LAUNCH 

DATE  MAR  5 1969 

FLIGHT  TIME 

152.00 

ARRIVAL 

CATE 

AUG 

4 3 969 

HELIOCENTRIC  CCNIC 


RL  140. 30 

LAL 

.00 

LOL  164.25 

VL 

RP  108.41 

LAP 

-2.65 

LOP  25.18 

VP 

RC  159.953 

GL 

25.04 

GP  -20.89 

7AL 

PLANETOCENTRIC  CONK 

C3  10.074 

VHL 

4.344 

OLA  30.64 

ral 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

II 

62.53 

17 

3 16 

4110.39 

- 

117.47 

23 

23  5 

2926.96 

- 

62.53 

17 

3 16 

4110.39 

- 

117.47 

23 

23  5 

2926.98 

- 

62.53 

17 

3 16 

4110.39 

* 

117.47 

23 

23  5 

2926.98 

* 

DISTANCE  450.355 

26.967  GAL  -3.00  A7L  05.96  MCA  221.00  SMA  125.02  ECC  .19041  INC  4.0365  VI  30.028 
37.241  GAP  0.55  A7P  93.05  TAL  196.08  TAP  57.09  RCA  100.21  APO  149.82  V2  34.957 
121.44  7AP  147.03  ETS  304.95  7A£  126.59  ETE  203.30  7AC  137.12  ETC  193.73  ClP-163.38 


26.15 


26.70 


DIFFERENTIAL  CORRECTIONS 
TOE  1.0386  TRA-1.3918  TC3-4.309J  8AU  1.0899 
ROE  .3147  RRA  - .0234  RC3  -.2970  FAU  .04512 
FOE  .5630  FRA  -.0002  FC3-2.0696  BSP  14598 

-545 


LAUNCH  DATE  MAR  5 1969 


54 

52 

54 


HELIOCENTRIC  CONIC 
RL  140.30  LAL 
RP  100.37  LAP  -t 
RC  162.097  GL  23.07  GP 

planetocentric  conic 

C3  17.597  VHL  4.1- 


0C3 

4.3193 

FSP 

LOL 

164, 

.25 

VL 

LOP 

28 

.37 

VP 

GP 

-26, 

.97 

7AL 

CLA 

37, 

.70 

ral 

RAO  6567.8  VEL  11.843  PTH  2.10  VHP  6.87? 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
257.16  60.97 

257.15  60.96 

257.16  60.97 

257.15  60.96 

257.16  60.97 

257.15  60.96 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4627.9  SGR  490.3  SG3  160.5 

RRT  .7173  RRF  .0132  RTF  .0939 

SG6  4653.0  R23  .2410  R13  .0953 

SGI  4641.3  SG2  340.7  THA  4.37 


FLIGHT  TIME  154.00 


100.87 
90.62 

180.07 

90.62 

180.87 
90.62 


10  11 
24  11 
18  11 
24  II  52 
10  11  54 
2 4 11  52 


OPA  -13.58  RAP  50.02  ECC  1.3106 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3518.4  -30.36  173.18 

2327.0  -30.35  82.93 

3510.4  -30.36  173.30 

2327.0  -30.35  82.93 

3510.4  -30.36  173.18 

2327.0  -30.35  82.93 

ORBIT  DETERMINATION  ACCURACY 
ST  1544.6  SR  4J5.3  SS  442.7 
CRT  .9006  CR5  -.9982  CST  *.9133 
L5A  1642.1  MSA  239.5  SSA  15.7 

ELI  1589.0  El2  175.3  AlF  13.70 

ARRIVAL  DATE  AUG  6 1969 


DISTANCE  456.121 

26.906  GAL  -3.50  A7L  86.30  HCA  224.19  SMA  124.64  ECC  .19970  INC  3.6235  VJ  30.028 

37.210  GAP  0.77  A7P  92.6 0 TAL  194.32  TAP  58.51  RCA  99.75  APO  149.53  V?  34.970 

7Al  119.79  7AP  149.03  ETS  305.29  7A £ 127.35  ETE  202.10  7AC  139.56  ETC  193.17  ClP-164,]7 

29.80  RAD  6567.7  VEL  11.709  PTH  2.08  VHP  6.084  CPA  -11.04  RAP  53.30  ECC  1.2096 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.00 

17  25  5 

4080.95 

-26.64 

177.74 

259.34 

62.28 

18  33  6 

3400.9 

-30.13 

169.97 

116.00 

23  30  22 

2931  .65 

-26.63 

90.96 

259.34 

62.26 

24  19  14 

2331  .6 

-30.12 

83.19 

64  .00 

17  25  5 

4000.95 

-26.64 

177.74 

259.34 

62.20 

10  33  6 

3400.9 

-30.13 

169.97 

116.00 

2 3 30  22 

2931 .65 

-26.63 

90.96 

259.34 

62.26 

24  19  14 

2331  .6 

-30.12 

83.19 

64  .00 

17  25  5 

4080.95 

-26,64 

177.74 

259.34 

62.28 

18  33  6 

3480,9 

-30.13 

169.97 

116.00 

23  30  22 

2931  .65 

-26.63 

90.96 

259.34 

62.26 

24  19  14 

2331  .6 

-30.12 

03.19 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .0103 

TRA-I .2456 

TC3-4.7J51 

BAU 

1.1114 

SGT 

4709.2  SCR 

405.0 

SG3 

169.1 

ST 

1527.9  SR 

416.7 

SS 

423.0 

ROE 

.3050 

RRA  -.0159 

RC3  -.2960 

FAU 

.04410 

RRT 

.7066  RRF 

.7076 

RTF 

.8918 

CRT 

.9126  CRS 

'.9981 

CST 

-.9085 

FOE 

.5192 

FRA  -.0060 

FC3-2.1730 

BSP 

14075 

SGB 

4734.2  R23 

.2177 

R13 

.0930 

LSA 

1622.0  MSA 

230.5 

SSA 

17.9 

BOE 

1 .0553 

BRA  1.2457 

6C3  4.7244 

FSP 

-547 

SGI 

4721.0  SG2 

342.8 

THA 

4.19 

Eli 

1575.1  El2 

3 65.3 

alf 

14.34 

LAUNCH 

DATE  MAR  5 1969 

FLIGHT  TIME 

156.00 

arrival 

CATE 

AUG 

0 1969 

HELIOCENTRIC  CONIC 


DISTANCE  461 .879 


RL  140.30 

LAL 

.00 

LOL  164.25 

VL  26.050 

GAL  -3.11 

A7l  86.75 

HCA  227.37 

SMA  124.20 

ECC  .20117 

INC  3.2549 

VI 

30.028 

RP  108.33 

LAP 

-2.39 

LOP  31.57 

VP  37.101 

GAP  8.99 

A7P  92.21 

TAL  192.55 

TAP  59.92 

RCA  99.28 

APO  U9.28 

V2 

34.983 

RC  164.221 

GL 

21  .99 

GP  -25.27 

7AL  117.02 

7 A P 150.85 

ETS  305.48 

7A£  127.99  ETE  200.93 

7AC  141 .97 

ETC  192.65 

CLP 

-164.97 

PLANETOCENTRIC  CONIC 

C3  16.531 

VHL 

4.066 

OLA  36.86 

RAL  33.56 

RAO  6567.7 

VEL  11.744 

PTH  2.07 

VHP  6, 

>918 

OPA  -8.73 

RAP  52.80 

ECC 

1 .2721 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.35 

17 

47  5 

4046.09 

-26.54 

1 74 .04 

261 .81 

63.4? 

10  54 

31 

3446.1 

-29.08 

167.01 

114.65 

23 

30  24 

2937.71 

-26.52 

91  .40 

261 .81 

63.41 

24  27 

22 

2337.7 

-29.86 

83.56 

65.35 

17 

47  5 

4046.09 

-26.54 

174.04 

261 .81 

63.4? 

10  54 

31 

3446.1 

-29.08 

167.01 

114.65 

23 

30  24 

2937.71 

-26.52 

91  .40 

261 .81 

63.41 

24  27 

22 

2337.7 

-29.86 

83.56 

65.35 

17 

47  5 

4046.09 

-26.54 

174.04 

261 .81 

63.42 

10  54 

31 

3446.1 

-29.08 

167.01 

114.65 

23 

38  24 

2937.71 

-26.52 

91.40 

261.81 

63.41 

24  27 

22 

2337.7 

-29.86 

03.56 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -9873 

TRA- 

-1 .0911 

TC3-5.1074 

BAU  1.1307 

SGT  4703.1  SGR  403.4  SG3 

168.7 

ST  J51I.1 

SR  420.1 

SS 

404.5 

ROE  -2900 

RRA 

-.0081 

RC3  -.2938 

FAU  .04294 

RRT  . 

.6937  RRF 

.7610  RTF 

.0899 

CRT  .9258 

CRS  -.9961 

CST 

-.9036 

FOE  .4700 

FRA 

.0656 

FC3-2.2407 

BSP  15085 

SGB  4007.5  R23 

.1949  R13 

.8910 

LSA  1604.5 

MSA  220.6 

SSA 

20.3 

BOE  1 .0313 

BRA 

1 .0912 

6C3  5.1159 

FSP  -542 

SGl  4794.9  SG2 

347.3  THA 

4.03 

Eli  1560.9 

EL2  153.8 

alf 

14.58 

2083 


J PL  TM  33-99 


E A RTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  CATC  MAR  5 1969 

HELIOCENTRIC  conic 
RL  U8.38  LAL  .00  UX  164.25 
RP  108.29  LAP  -2.26  LOP  34.77 
RC  166.326  GL  20.18  GP  -23.76 
planetocentric  CONIC 
C3  15.646  VHL  3.956  OLA  36.09 
LNCH  TIME  L - I TIME 
18  9 28 

23  47 
18  9 

23  47 
18  9 

23  47 

DIFFERENTIAL  corrections 
TOE  .9626  TRA  -.9328  TC5-5.4931 
ROE  .2925  RRA  -.0006  RC3  -.2931 
FOE  .4359  FRA  .1527  FC3-2.3045 
0OE  1.0060  BRA  .9328  BC3  5.5009 


FLIGHT  time  158.00 
DISTANCE  467.626 

VL  26.792  GAL  -2.71  A7L  87.08  MCA  230.56  SMA  123.92 
VP  37.151  GAP  9.21  A7P  91.86  TAL  190.78  TAP  61.34 
7Al  115.56  7AP  152.51  ETS  305.52  7AE  128.53  ETE  199.88 


LNCH  A7MTH 
66.63 
113.37 
66.63 
113.37 
66.63 
113.37 


4 

28 

4 

28 

4 


4013.25 

2945.51 

4013.25 

2945.51 

4013.25 

2945.51 


RAL  37.45 
INJ  LAT 
-26.39 
-26.38 
-26.39 
-26.38 
-26.39 
-26.38 

8AU  1.1507 
FAU  .04165 
BSP  15370 
F$P  -54J 


RAO  6567.6 
INJ  LONG 
172.12 
91  .94 
172.12 
91  .94 
172.12 
91  .94 


VEL  11.706  PTH  2.06  VHP  6.971 
INJ  RT  ASC  INJ  A7MTH 


ARRIVAL  CATE  AUG  10  1969 


ECC  .20282  INC  2.9271  VI  50.028 

RCA  98.78  APO  149.05  V?  34.996 

7AC  144.36  ETC  192.15  ClP-165.76 

DPA  -6.61  RAP  54.48  ECC  1.2575 


64.44 

64.43 

64.44 

64.43 

64.44 
64.43 


264.57 

264.56 

264.57 

264.56 

264.57 
264.56 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4860.5  SGR 
RRT  .6816  RRF 
SG6  4884.4  R23 
SGI  4871 .7  SG2 

FLIGHT  time  160.00 

01 STANCE  473.361 

VL  26.735  CAL  -2.30  A?L  87.38  MCA  233.75  SMA  123.56 

VP  37.123  GAP  9.44  A TP  91.55  TAL  188.99  TAP  62.75 

RC  168.410  GL  18.42  GP  -22.43  TAL  113.02  TAP  154.03  ETS  305.41  7AE  128.99  ETE  198.92 

PLANETOCENTRJC  conic 

C3  14.920  VHL  3.863  OLA  35.35  RAL  4 1 .48  RAO  6567 .6  VEL  11  .675  PTH  2.05  VHP  7.040 

LNCH  A7MTH  LNCH  TIME 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  16  21 

3413.3 

-29.60 

164.23 

24  36  9 

2345.5 

-29.59 

84.06 

19  16  21 

3413.3 

-29.60 

164.23 

24  36  9 

2345.5 

-29.59 

84.06 

19  16  21 

3413.3 

-29.60 

164.23 

24  36  9 

2345.5 

-29.59 

84  .06 

ORBIT  DETERMINATION  ACCURACY 


483.0 

SG3 

168.0 

ST 

1487.5 

SR 

423.7 

SS 

384  . J 

.7349  RTF 

.8896 

CRT 

.9389 

CRS 

-.9912 

CST 

-.8978 

.1713 

Ri3 

.8904 

LSA 

1579.7 

MSA 

209.5 

SSA 

23.1 

352.6 

THA 

3.90 

ELI 

1540.3 

El2 

140.8 

ALF 

15.10 

LAUNCH  OATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 
RP  108.24  LAP  -2.11  LOP  37.97 


67.89  18  32  32 

112.11  005 

67.89  18  32  32 

112.11  005 

67.89  18  32  32 

112.11  005 

DIFFERENTIAL  CORRECTIONS 
TOE  .9365  TRA  -.7665  TC3-5.8552 

ROE  .2884  RRA  .0075  RC3  -.2920 

FOE  .3943  FRA,.  .1979  FC3-2.3328 

0OE  .9799  BRA  .7666  BC3  5.8625 


OLA  35.35 

RAL  41.48 

RAO  6567.6 

VEL  11.675 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3981  .66 

-26.19 

169.50 

267.60 

2955.73 

-26.18 

92.66 

267.59 

3981 .66 

-26.19 

169.50 

267.60 

2955.73 

-26.18 

92.66 

267.59 

3981  .66 

-26,19 

169.50 

267.60 

2955.73 

-26.18 

92.66 

267.59 

8AU  1.1693 
FAU  .04020 
BSP  1 5625 
FSP  -537 


INJ  A7MTH  INJ  TIME 
65.36  19  38  54 

65.35  0 49  20 

65.36  19  38  54 

65.35  0 49  20 

65.36  19  38  54 

65.35  0 49  TO 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4932.9  SCR 
RRT  .6686  RRF 
SG8  4956.5  R23 
SGI  4943.5  SG2 


ARRIVAL  CATE  AUG  12  1969 


ECC  .20466  INC  2.6182  VI  30.028 
RCA  98.28  APO  148.85  V2  35.010 
7AC  146.74  ETC  191.68  ClP-166.56 

OPA  -4.67  RAP  56.19  ECC  1.2455 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3381.7 

2355.7 

3381 .7 

2355.7 
3381  .7 
2355.7 


-29.29 

-29.28 

-29.29 

-29.28 

-29.29 

-29.28 


161  .58 
84 . 74 
161  .58 
84 .74 
161  .58 
84 .74 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  mar  5 1969 


483.8  SG3 

166.6 

ST 

1457.1  SR 

427.8 

SS 

363.3 

.7092  RTF 

.8895 

CRT 

.9519  CR$ 

-.9824 

CST 

-.8902 

.1497  R13 

.8903 

LSAV 

1548.6  MSA 

197.7 

SSA 

26.3 

359.0  THA 

3.77 

ELI 

1513.3  EL2 

126.2 

ALF 

15.73 

162.00 

ARRIVAL 

cate 

AUG 

14  1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  364.25 

RP  108.20  LAP  -1.96  LOP  41.17 

RC  170.474  GL  16.69  GP 

planetocentric  conic 
C3  14.338  VHL  3.787  CLA 


DISTANCE  479.085 

1.87  A7t  87.66  MCA  236.95  SMA  123.22  ECC  .20673  INC  2.3379  vi  30.028 

vk  lak  9.68  A/P  91.28  TAl  187.21  TAP  64.15  RCA  97.75  APO  148.69  V2  35.023 

-21.24  7AL  110.22  7AP  155.43  ETS  305.14  7AE  129.39  ETE  198.06  7AC  149.12  ETC  191.23  ClP-267.36 


VL  26.678  GAL 
VP  37.095  GAP 


34.63  PAL  45.65 


LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

69.18 

18  56  35 

3950.39 

-25.94 

110.82 

0 9 16 

2969.30 

-25.92 

69.18 

18  56  35 

3950.39 

-25.94 

110.82 

0 9 16 

2969.30 

-25.92 

69.18 

18  56  35 

3950.39 

-25.94 

110.82 

0 9 16 

2969.30 

'25.92 

differential 

CORRECTIONS 

TOE  .9106  TRA  -.5886  TC3-6.J779 

ROE  .2858  RRA  .0167  RC3  -.2900 

FOE  .3553  FRA  .2628  FC3-2.3302 

BOE  .9544  BRA  .5889  BC5  6.1847 

LAUNCH  CATE  MAR  5 1969 


BAU  1.1855 
FAU  .038  5 9 
BSP  15796 
FSP  -528 


HELIOCENTRIC  CONIC 

RL  148.38  LAL  .00  LOL  164.25  VL  26.623 

RP  108.16  LAP  -1.80  LOP  44.37  VP  37.067 

RC  172.518  GL  15.00  GP  -20.18  7Al  107.20 

planetocentric  conic 
C3  13.893  VHL  3.727  OLA  33.89  RAL 


RAC  6567.6  VEL  11.650  PTH  2.05  VHP  7.122  CPA 
INJ  LONG  INJ  RT  ASC  IN. 

166.90  270.90 

93.60  270.89 

166.90  270.90 

93.60  270.89 

166.90  270.90 

93.60  270.89 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4995.9  SGR 
RRT  .6549  RRF 
SG6  5019.5  R23 
SGI  5006.1  SG2 

FLIGHT  TIME  164.00 

DISTANCE  484.795 
GAL  -1 .43  A7L  87.92  HCA 
GAP  9.93  A7P  91,03  TAl 


-2,88  RAP  57,98  ECC  1 .2360 


l A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.21 

20 

2 26 

3350.4 

-28.92 

158.95 

66.19 

0 

58  46 

2369,3 

-28.91 

85.65 

66.21 

20 

2 26 

3350.4 

-28.92 

1 58 .95 

66.19 

0 

58  46 

2369.3 

-28.91 

85.65 

66.21 

20 

2 26 

3350.4 

-28.92 

158.95 

66.19 

0 

58  46 

2369.3 

-28.91 

85.65 

ORBIT  DETERMINATION  ACCURACY 


486.0 

SG3 

164.8 

ST 

1422,6 

SR 

432.6 

SS 

344.2 

.6850 

RTF 

.8894 

CRT 

.9649 

CRS 

-.9678 

CST 

-.8812 

.1316 

R13 

.8900 

LSA 

1514.7 

MSA 

185.6 

SSA 

30.1 

366.6 

THA 

3.66 

ELI 

1483.0 

El2 

109. D 

ALF 

16.44 

ARRIVAL  CATE  AUG  16  1969 


LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

70.55 

19  21  55 

3918.54 

-25.60 

109.45 

0 18  14 

2987.27 

-25.59 

70.55 

19  21  55 

3918.54 

-25.60 

109-45 

0 18  14 

2967.27 

-25.59 

110.00 

0 55  27 

2873.64 

-28.39 

110.00 

23  43  52 

3080,18 

-22.86 

differential 

CORRECTIONS 

49,95  RAO  6567,5 
INJ  LONG 
164.25 
94.84 
164.25 
94.84 
87.22 
100.71 


TOE 

,8750 

TRA 

ROE 

.2835 

RRA 

FOE 

.3133 

FRA 

BOE 

.9198 

BRA 

-.4067  TC3-6.4682 
.0260  RC3  -.2886 
.3222  FC 3-2. 3060 
.4076  8C3  6.4747 


BAU  1.2026 
FAU  .03701 
BSP  16056 
FSP  -524 


VEL  11.631  PTH 
INJ  RT  ASC  IN. 

274.46 
274.46 
274 .46 
274.46 
275.69 
273.09 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5062.3  SGR  488.4  SG3  162.6 

RRT  .6421  RRF  .6618  RTF  .8907 

SG0  5085.8  R23  .11 32  R13  .8912 

SGJ  5072.0  SG2  373.7  THA  3.56 


240.14 

SMA  122.88 

ECC  .20898 

INC  2.077] 

V] 

3 0.028 

185.42 

TAP  65.56 

RCA  97.20 

APO  148.56 

V2 

35.036 

129.74 

ETE  197,28 

7 AC  I 5 1 .50 

ETC  190.80 

CLP 

- J 68 . 1 5 

2.04 

VHP  7.218 

DPA  -1.23 

RAF  59.86 

ECC 

I .2286 

I A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.99 

20  27  14 

3318.5 

-28,49 

1 56.29 

66.98 

1 8 i 

2387.3 

-28, 48 

86.88 

66.99 

20  27  14 

3318.5 

-28,49 

156.29 

66.98 

1 8 1 

2387.3 

-28.48 

66.88 

70.  J1 

1 43  21 

2273.6 

-30.83 

18  .8  7 

63.87 

24  35  13 

2480.2 

-26.38 

93.13 

ORBIT  DETERMINATION  ACCURACY 
ST  1371.6  SR  436.  J $S  322.0 

CRT  .9762  CRS  -.9450  CST  -.8680 

LSA  1464.2  MSA  173.4  5SA  34.6 

ELI  1436.4  EL2  90.4  AlF  ’ J7.31 


2084 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  166.00  ARRIVAL  CATE  AUG  18  1969 

HELIOCENTRIC  CONIC  0ISTANCE  490.490 

RL  140.30  LAL  .00  La  164.25  VL  26.566  GAL  -.97  A7L  68. J7  HCA  243.35  SMA  127.55  ECC  .21147  INC  1 .8323  VI  30.026 

RP  106.12  LAP  -1.64  LOP  47.58  VP  37.040  CAP  10.19  AZP  90.82  TAl  183.62  TAP  66.97  RCA  96.63  APO  148.46  V2  35.050 

RC  174.540  GL  13.33  GP  -19.23  ZAL  103.96  ZAP  157.92  ETS  304.13  7AE  130.05  ETE  196.57  7AC  153.88  ETC  190.36  ClP-168.94 

planetocentric  CONIC 

C3  13.582  VHL  3.685  OLA  33.12  RAL  54.36  RAO  6567.5  VEL  11.618  PTH  2.04  VHP  7.326  OPA  .29  RAP  61  .80  ECC  1.2235 


LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.06 

19  48  55 

3884.75 

-25.18 

161 .44 

278 .28 

67.74 

20  53  40 

3284.8 

-27.97 

153.47 

107.94 

0 26  26 

3011 .16 

-25.16 

96.50 

278.27 

67.72 

1 16  38 

241 1 .2 

-27.96 

88.53 

72.06 

19  48  55 

3884.75 

-25.18 

161 .44 

278.28 

67.74 

20  53  40 

3284.8 

-27.97 

153.47 

107.94 

0 26  26 

3011  .16 

-25.16 

96.50 

278.27 

67.72 

1 16  38 

2411  .2 

-27.96 

88.53 

110.00 

1 43  41 

2774.00 

-30.50 

80.23 

280.38 

73.75 

2 29  55 

2174.0 

-32.42 

71  .54 

110.00 

23  30  51 

3169.91 

-20.07 

106.18 

275.67 

61.73 

24  23  41 

2569.9 

-23.68 

98.90 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.8321 

TRA 

-.2157 

TC3-6.7064 

0AU 

1.2189 

SGT 

5125.3  SGR 

491.1 

SG3 

160.3 

ST 

1307,6 

SR 

438.7 

SS 

299.6 

ROE 

• 2818 

RRA 

.0359 

RC3  -.2871 

fau 

.03542 

RRT 

.6301  RRF 

.6403 

RTF 

.8928 

CRT 

.9856 

CRS 

-.9096 

CST 

-.8503 

FOE 

.2706 

FRA 

.3791 

FC3-2.2576 

BSP 

16304 

SG6 

5148.7  R23 

.0961 

R13 

.0932 

LSA 

1401 .4 

MSA 

162.3 

SSA 

39.9 

BOE 

.8785 

BRA 

.2186 

BC3  6.7125 

FSP 

-519 

SGI 

5134.7  SG2 

380.7 

tha 

3.47 

ELI 

1377.4 

El2 

70.4 

ALF 

18.35 

LAUNCH 

OA  TE  MAR 

5 1969 

flight  time 

168.00 

ARRIVAL 

GATE 

AUG 

20  1969 

HELIOCENTRIC  CONIC  DISTANCE  496.168 

RL  148.38  LAL  .00  La  164.25  VL  26.513  GAL  -.50  A7L  88.40  HCA  246.55  SMA  122.22  ECC  .21422  INC  1.6008  Vi  30.028 

RP  106.08  LAP  -1.47  LOP  50.79  VP  37.014  GAP  10.46  A7P  90.64  TAl  181.82  TAP  68.37  RCA  96.04  APO  148.40  V2  35.063 

RC  176.542  GL  11.67  GP  -18.38  7AL  100.53  7AP  159.03  ETS  303.38  ZA£  130.33  ETE  195.93  7AC  156.27  ETC  189.91  ClP-169.72 

planetocentric  conic 

C3  13.405  VHL  3.661  OLA  32.29  RAL  58 .86  RAO  6567.5  VEL  1 1 .610  PTH  2.03  VHP  7.445  OPA  1.70  RAP  63.81  ECC  1.2206 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.79 

20  18  4 

3847.21 

-24.65 

158.33 

282.32 

68.45 

21  22  12 

3247.2 

-27.35 

150.36 

106.21 

0 33  13 

3043.00 

-24.64 

98.71 

282.31 

68.44 

1 23  56 

2443.0 

-27.34 

90.74 

73.79 

20  18  4 

3847.21 

-24.65 

158.33 

282.32 

68.45 

21  22  12 

3247.2 

-27.35 

150.36 

106.21 

0 33  13 

3043.00 

-24.64 

98.71 

282.31 

68.44 

1 23  56 

2443.0 

-27.34 

90.74 

110.00 

2 22  53 

2704.23 

-31.72 

75.16 

284 .04 

76.53 

3 7 57 

2104.2 

-33.24 

66.27 

110.00 

23  27  34 

3233.98 

-17.96 

109.95 

270 .08 

60.41 

24  21  28 

2634  .0 

-21 .76 

102.88 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.7704 

TRA 

-.0162 

TC3-6.8876 

8AU  1.2354 

SGT 

5108.7  SGR 

494.0 

SG3 

157.9 

ST 

1227,5 

SR 

439.9 

SS 

277.7 

ROE 

.2806 

RRA 

.0468 

RC3  -.2855 

FAU  .03390 

RRT 

.6190  RRT 

.6207 

RTF 

.8954 

CRT 

.9918 

CRS 

-.8549 

CST 

-.8252 

FOE 

.2267 

FRA 

.4342 

FC3-2.1891 

BSP  16543 

SG0 

5212.2  R23 

.0807 

R13 

.8958 

LSA 

1323.3 

MSA 

155.2 

SSA 

45.4 

♦ BOE 

.8274 

BRA 

.0495 

0C3  6.8935 

FSP  -513 

SGI 

5197.7  SG2 

387.3 

THA 

3.39 

ELI 

1302.9 

El2 

52.9 

AtF 

19.60 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  170.00  ARRIVAL  CATE  AUG  22  1969 

HELIOCENTRIC  CONIC  OISTANCE  501 .832 

RL  148.38  LAL  .00  La  164.25  VL  26.460  GAL  -.01  A7L  88.62  HCA  249.76  SMA  121  .90  ECC  .21  723  INC  1.3800  VI  30.028 

RP  108.04  LAP  -1.29  LOP  54.00  VP  36.988  GAP  10.74  A7P  90.48  TAL  180.02  TAP  69.78  RCA  95.42  APO  148.38  V2  35.076 

RC  178.523  GL  10.04  GP  -17.60  7Al  96,94  7AP  160.06  ETS  302.46  7A£  130.58  ETE  195.36  ZAC  158.66  ETC  189.44  ClP-170.49 

PLANETOCENTRIC  CONIC 


C3  13.365 

VHL  3 

.656 

DLA  31.40 

RAL  63.44 

RAD  6567.5 

VEL  11.608 

PTH  2.03 

VHP  7.576 

OPA  3.00 

RAP  65.89 

ECC  1 .2200 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.82 

20  50 

9 

3803.32 

-24.02 

154.72 

286.57 

69.14 

21  53  32 

3203.3 

-26.64 

146.77 

104.18 

0 37 

39 

3085.60 

-24.01 

101.67 

206.57 

69.13 

1 29  4 

2485.6 

-26.63 

93,73 

75.82 

20  50 

9 

3803.32 

-24.02 

154.72 

286.57 

69.14 

21  53  32 

3203.3 

-26.64 

146.77 

104.18 

0 37 

39 

3085.60 

-24.01 

101.67 

286.57 

69.13 

1 29  4 

2485.6 

-26.63 

93.73 

110.00 

2 59 

8 

2645.79 

-32.56 

70.81 

289.34 

78.97 

3 43  14 

2045.8 

-33.74 

61  .78 

110.00 

23  27 

50 

3291 .12 

-16. 00 

113.23 

202.46 

59.30 

24  22  41 

2691  .1 

-J9.95 

106.32 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.6573 

TRA 

.2443 

TC3-6 ,9694 

BAU 

1.2463 

SOT 

5218.2 

SGR 

479.6 

SG3 

157.4 

ST 

1050.0 

SR 

417.0 

SS 

223.7 

ROE 

.2650 

RRA 

.0677 

RC3  -.2804 

FAU 

.03221 

RRT 

.6108 

RRF 

.5773 

RTF 

.8023 

CRT 

.9906 

CRS 

-.5667 

CST 

-.6103 

FOE 

.1068 

FRA 

.5344 

FC3-2.0866 

BSP 

17905 

see 

5240.2 

R?3 

.0449 

R13 

.8825 

LSA 

1136.8 

MSA 

177.9 

SSA 

49.2 

BOE 

.7087 

BRA 

.2535 

BC3  6,9751 

FSP 

-606 

SGI 

5226.5 

SG2 

379.1 

THA 

3.23 

ELI 

1128.6 

EL2 

53.1 

alf 

21  .53 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  172.00  ARRIVAL  CATE  AUG  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  507.466 

RL  148.38  LAL  .00  La  164.25  VL  26.407  GAL  .50  AZL  88.83  HCA  252.96  SMA  121.59  ECC  .22053  INC  1.1680  VI  30.028 

RP  108.00  LAP  -1.12  LOP  57.21  VP  36.962  GAP  11 .03  ATP  90.34  TAL  178.23  TAP  71.20  RCA  94.78  APO  148. 40  V2  35.089 

RC  180.483  GL  8.43  GP  -16.91  ZAL  93.26  ZAP  161.03  ETS  301.35  7AE  130.81  ETE  194.83  ZAC  36J  .05  ETC  188.92  CLP-17J.26 

PLANETOCENTRIC  CONIC 

C3  13.470  VHL  3.670  OLA  30.44  RAL  68.01  RAO  6567.5  VEl  11.613  PTH  2.03  VHP  7.719  OPA  4.20  RAP  68.01  ECC  J.2217 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

> INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.35 

21 

26  33 

3747.65 

-23.27 

150.23 

290.96 

69.81 

22  29 

1 

3147.7 

-25.81 

142.31 

101  .65 

0 

37  45 

3144.65 

-23.26 

105.80 

290.9 7 

69.80 

1 30 

9 

2544.6 

-25.80 

97.88 

78.35 

21 

26  33 

3747.65 

-23.27 

150.23 

290.98 

69.81 

22  29 

I 

314,7.7 

-25.81 

142.31 

101 .65 

0 

37  45 

3144.65 

-23.26 

105.80 

290.91 

69.80 

I 30 

9 

2544.6 

-25.80 

97.00 

110.00 

3 

33  49 

2593.68 

-33.17 

66.87 

293.07 

81.23 

4 17 

3 

1993.7 

-34.03 

57.73 

110.00 

23 

29  39 

3346.62 

-14.05 

116.35 

286.27 

50.51 

24  25 

26 

2746.6 

-18.12 

109.59 

JIFFERENTIAl 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6474 

TRA 

.4225 

TC3-6.9851 

BAU  1.2588 

SGT 

5201.6  SGR 

499.0  SG3 

151  .6 

ST  1047.8 

SR  440.2 

SS 

249.8 

ROE  .2606 

RRA 

.0724 

RC3  -.2712  FAU  .03036 

RRT 

.5935  RRF 

.5861  RTF 

.8985 

CRT  .9822 

CRS  -.6696 

CST 

-.7688 

FOE  .1439 

FRA 

.5461 

FC3-1 .9515 

BSP  16805 

SGB 

5305.2  R23 

.0619  R13 

.8987 

LSA  1149. 9 

MSA  17J.5 

SSA 

49.2 

BOE  .7057 

BRA 

.4286 

BC3  6.9904 

FSP  -480 

SGI 

5290.0  SG2 

401.0  THA 

3.23 

ELI  1J34.0 

EL2  76.3 

ALF 

22.5  3 

2085 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  MA R 5 1969  FLIGHT  TIME  174.00  ARRIVAL  CATE  AUG  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  513.081 

RL  140.38  LAL  .00  LOL  164.25  Vl  26.354  GAL  1.03  ATl  89.04  HCA  256.18  SNA  121.28  ECC  .22413  INC  .9631  VI  30.028 

RP  107.96  LAP  -.94  LOP  60.42  VP  36.937  GAP  11.34  A7P  90.23  TAL  1 76.44  TAP  72.61  RCA  94.10  APO  140.47  V2  35.102 

RC  182.422  GL  6.07  GP  -16.28  TAL  89.40  TAP  161.92  ETS  300.06  TAE  131.02  ETE  194,36  TAC  163.45  ETC  188.32  ClP-172.03 

PLANETOCENTRIC  CONIC 

C3  13.727  VHL  3.705  OLA  29.39  RAL  72.58  RAO  6567.5  VEL  11,624  PTH  2.04  VHP  7.873  OPA  5.31  RAP  70.18  ECC  1.2259 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
81.77  22  10  50  3668.59  '22.41  144,02  295.53  70,47  23  11  58  3068.6  -24.87  136.12 

98.23  0 29  55  3231 .94  -22.40  111.96  295.53  70.46  12347  2631 .9  -24.86  104.06 

1 00 .00  1 29  32  3041.00  -25.83  99.00  296,72  74.41  2 20  13  2441.0  -27.72  90. 11 

1 00.00  235353  3334.77  -19.07  118.17  294.12  66.53  24  49  28  2734.8  -22.08  110.67 

110.00  4 7 24  2546.45  -33.60  63.25  298.47  83.33  4 49  50  1946.5  -34.16  54.05 

110.00  23  32  31  3402.08  -12.06  119.41  290.28  57.77  24  29  13  2802.1  -16,23  112.78 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  .5587  TRA  .6521  TC3-6. 9251  BAU  1.2718  SGT  5330.8  SGR  500.0  SG3  J48.4  ST  943.9  SR  436.9  SS  241.0 

ROE  .2810  RRA  .0856  RC3  -.2633  FAU  .02879  RRT  .5825  RRF  .5700  RTF  .9020  CRT  .95 09  CRS  -.5237  CST  -.7426 

FOE  .0988  FRA  .5955  FC3-1  .8160  0SP  17054  SOB  5354.2  R23  .0510  R13  .9022  LSA  1047.2  MSA  202-9  SSA  45.9 

BOE  .6254  BRA  .6577  6C3  6.9301  FSP  -485  SGI  5338.8  SG2  405.8  THA  3.15  Eli  1032.8  El2  123.6  AlF  24.13 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  176.00  ARRIVAL  DATE  AUG  28  1969 


HELIOCENTRIC  CONIC 

OISTANCE  518.669 

RL  140. 38 

LAL  .00 

LOL  164.25 

VL  26.303 

GAL  1.58 

A7L  89.24 

HCA 

259.39 

SNA 

120.98 

ECC  .22807 

INC  .7636 

Vl 

30.028 

RP  107.92 

LAP  -.75 

LOP  63.64 

VP  36.912 

GAP  11.66 

ATP  90.14 

TAL 

174,65 

TAP 

74.04 

RCA  93 . 59 

APO  140.58 

V2 

35.114 

- 

RC  104.340 

GL  5.35 

GP  -15.70 

TAL  85.66 

TAP  162.76 

ETS  298.57 

TAE 

131.22 

ETE 

193.93 

TAC  165.05 

ETC  187.59 

CLP 

-172.79 

PLANETOCENTRIC  CONIC 

- 

C3  14.147 

VHL  3.76J 

OLA  28.28 

RAL  77.09  RAO  6567.6 

VEL  11.642 

PTH 

2.04 

VHP 

8.040 

DPA  6 . 33 

Rap  72.40 

ECC 

1 .2328 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

23  49  6 

3415.69 

-22.36 

125.43 

300.52 

72.16 

24 

46  2 

2815.7 

-24.59 

117.47 

90.00 

23  23  41 

3498.11 

-20.54 

130.79 

299.85 

70.07 

24 

21  59 

2898 . 1 

-23.07 

123.03 

| 

100.00 

2 23  57 

2929.02 

-27.64 

91.17 

302.06 

70.14 

3 

12  46 

2329.0 

-29.00 

82.63 

100.00 

23  35  27 

3460.01 

-15.50 

1?S.76 

297.61 

64.12 

24 

33  7 

2860.0 

-18.86 

1 10.57 

“ 

110.00 

4 39  58 

2503.31 

-33.90 

59.9? 

303.12 

05.20 

5 

?i  * i 

1903.3 

-34.18 

50.68 

110.00 

23  35  56 

3458.49 

-10.00 

122*47 

294.44 

57.14 

24 

33  35 

2858.5 

-14.26 

115.96 

: 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TOE 

.4392  TRA 

.8949 

TC3-6 .7700 

BAU 

1.2829 

SGT  5374.4  SGR 

500.4  SG3  145. 2 

ST 

853.5 

SR 

432.5 

SS 

241.2 

ROE 

.2818  RRA 

.0999 

RC3  -.2530 

FAU 

.02723 

RRT  .5720  RRF 

.5555  RTF  .9053 

CRT 

.881  3x 

CRS 

-.3545 

CST 

-.7405 

_ 

FOE 

.0545  FRA 

.6457 

FC3-1 .6664 

BSP 

17222 

SGB  5397.6  R23 

.0422  R13  .9055 

LSA 

953.3 

MSA 

251 .5 

SSA 

40-8 

BOE 

.5308  BRA 

.9005 

BC3  6,7027 

FSP 

-476 

SGI  5382.0  SG2 

409.9  THA  3.07 

ELI 

938.6 

EL2 

185.9 

ALF 

25.12 

l 

LAUNCH 

OAT£  MAR 

5 1969 

flight  time 

170.00 

ARRIVAL 

DATE 

AUG 

30  1969 

- 

HELIOCENTRIC  CONIC 

OISTANCE  524.228 

- 

RL 

146.38  LAL 

.00 

La  164.25 

VL 

26.252 

GAL 

2.15  ATL  89. 

43  HCA  262.61  SMA 

120.69 

ECC 

.23236 

TNC 

.5681 

Vl 

30  .028 

RP 

107.88  LAP 

-.56 

LOP  66.85 

VP 

36.887 

GAP 

12.00  ATP  90.07  TAL  172.06  TAP 

75.47 

RCA 

92.65 

APO 

140.73 

V2 

35.126 

RC 

186.236  GL 

3,88 

GP  -15.18 

TAl 

81  .84 

TAP 

163.53  ETS  296. 

07  TAE  131 .40  ETE 

193.53 

TAC 

168.25 

ETC 

186.63 

CLP- 

■173.55 

_ 

PLANETOCENTRIC  ' 

CONIC 

C3 

14.747  VHL 

3.840 

CLA  27.10 

RAL 

81  .50 

RAD 

6567.6  VEL  11.668  PTH  2.05  VHP 

8.220 

OPA 

7.27 

RAP 

74  .66 

ECC 

1 .2427 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

10  35 

3228.78 

-25.69 

112.75 

306.51 

77.66 

2 4 

24 

2628.8 

-27.13 

104 .38 

- 

90.00 

22 

4!  20 

3703.43 

-15.27 

143.54 

302.85 

65.86 

23  43 

3 

3103.4 

-18.40 

136.27 

1 

100.00 

3 

7 18 

2852.55 

-28.59 

85.69 

307.12 

80.88 

3 54 

50 

2252.5 

-29.56 

77.02 

= 

100.00 

23 

27  18 

3554.89 

-12.61 

131 .32 

301.52 

62.67 

24  26 

33 

2954  .9 

-16.17 

124 .34 

no. oo 

5 

tl  27 

2464.05 

-34.07 

56.86 

307.80 

87.00 

5 52 

31 

1864  .0 

-34 .10 

47.62 

110.00 

23 

39  39 

3516.16 

-7.05 

125.56 

298.69 

56.62 

24  38 

15 

2916.2 

-12.19 

119.14 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE  .3500 

TRA 

1.1529 

TC3-6.5422 

BAU  1.2907 

SGT 

5400.7  SGR 

499.9  SG3 

14J  .9 

ST  794.7 

SR  426.9 

SS 

250.4 

ROE  .2835 

RRA 

.1153 

RC3  -.2392 

FAU  .02558 

RRT 

.5611  RRF 

.5421  RTF 

.9079 

CRT  .7525 

CRS  -.1851 

CST 

-.7761 

- 

FOE  .0117 

FRA 

.6970 

FC3-1 .5019 

BSP  17318 

SGB 

5431.8  R23 

.0358  R13 

.9081 

LSA  882.1 

MSA  311-7 

SSA 

35 . 6 

— 

BOE  .4504 

BRA 

1 .1587 

BC3  6.5465 

FSP  -465 

SGJ 

5416.0  SG2 

413.3  THA 

2.99 

ELI  864.3 

El2  250.5 

ALF 

24.33 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  180.00  ARRIVAL  CATE  SEP  1 1969 


HELIOCENTRIC  CONIC  OISTANCE  529.752 

RL  148.38  LAL  .00  LOL  164.25  VL  26.202  GAL  2.75  ATL  89.62  HCA  265.83  SMA  120.40  ECC  .23704  INC  .3752  vl  30.028 

RP  107.85  LAP  -.37  LOP  70.07  VP  36.863  GAP  12.36  ATP  90.03  TAL  1 7j  .09  TAP  76.91  RCA  91  .86  APO  i 40 .94  V2  35.130 

RC  188.109  GL  2.49  GP  -14. 7j  TAl  70.06  TAP  164.25  ETS  294.96  TAE  131.57  E TE  193.17  TAC  170.65  ETC  185.25  ClP-174.30 


PLANETOCENTRIC  CONIC 
C3  15.545  VHL  3.943  DLA  25.80 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 

90.00  1 57  52  3139.40 

90.00  22  28  10  3816.42 

100.00  34544  2791.66 

100.00  23  23  0 3639.39 

110.00  5 41  44  2428.71 

110.00  23  43  29  3575.11 

DIFFERENTIAL  CORRECTIONS 
TOE  .2262  TRA  1,4201  TC3-6.2459 

ROE  .2856  RRA  .1310  RC3  -.2242 

TOE  -.0316  FRA  .7461  FC3-J .3390 

BOE  .3643  BRA  1.4262  BC3  6.2499 


RAl  05.70 
INJ  LAT 
-26.84 
-12.02 
-29.17 
-9.92 
-34.16 
-5.63 

BAU  1.2988 
FAU  .02404 
BSP  17471 
FSP  -456 


RAO  6567.6  VEL  iVJOZ  VfH  2.06  8.414 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


6.46  3)1.69  80.61  2 50  12 

0.2 5 306.72  64.17  23  31  47 

1.25  312.07  83.15  4 32  16 

6.15  305.63  61.66  24  23  39 

4,11  312.49  88.71  6 22  13 

8.66  303.02  56.23  24  4 3 4 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5443.0  SGR  498.2  SG3  136.5 

RRT  .5504  RRF  .5291  RTF  .9111 

SOB  5465.7  R23  .029 6 R13  -91J5 

SGI  5449.9  SC2  4J5.5  THA  2.90 


DPA  8.12  RAP  76.96  ECC  1 -2558 

PO  CST  TIM  INJ  2 LAT  jfNJ  2 LONG 
2539.4'  -27.86  97.95 

3216.4  -15.40  mTTTO 

2J91.T  - 29.81  7 z.3\ 

3039.4  -13.63  129.33 

1828.7  -33.96  44.87 

2975.1  -10.03  122.35 

ORBIT  DETERMINATION  ACCURACY 
ST  776.8  SR  419.9  SS  266.0 

CRT  .5546  CRS  -.0263  CST  -.8388 

LSA  043.8  MSA  370.9  SSA  31-2 

ELI  818.4  El2  331 .6  AlF  20.13 


2006 


J PL  TM  33- 99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  1 


LAUNCH  DATE;  MAR  5 1969 


FLIGHT  TIME  102.00 


ARRIVAL  DATE  SEP  3 1969 


HELIOCENTRIC  CONIC 


OISTANCE  535.237 


RL  140.36 

LAL 

.00 

LOL  164.25 

VL  26.152 

GAL  3.37 

A7L  89.82 

HCA 

269.05 

SMA 

120.12 

ECC  .24215 

INC  .1837 

VI 

30.026 

RP  107.81 

LAP 

-.16 

LOP  73.29 

VP  36.839 

GAP  12.74 

A7P  90.00 

tal 

169.32 

TAP 

70.37 

RCA  91 .03 

APO  149.21 

V2 

35.150 

RC  189.959 

GL 

1 .16 

GP  -14.27 

7Al  74.35 

7AP  164.91 

ETS  292.81 

7AE 

131.72 

ETE 

192.63 

7AC  173.05 

ETC  103.02 

CLP 

-175.06 

PLANETOCENTRIC  CONIC 

C3  16.561 

VHL 

4.070 

OLA  24.62 

RAL  89.90 

RAO  6567.7 

VEL  11.745 

PTH 

2.07 

VHP 

0.624 

DPA  8.90 

RAP  79.29 

ECC 

1 .2726 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

37  56 

3072.92 

-27.49 

101 .71 

316.70 

82.91 

3 

29  9 

2472.9 

-20.10 

93.11 

90.00 

22 

20  56 

3911.70 

-9.13 

155.76 

310.82 

63 .06 

23  26  8 

3311  .7 

-12.67 

140.87 

100.00 

4 

20  50 

2741,16 

-29.52 

77.54 

316.95 

05.07 

5 

6 31 

2141  .2 

-29.09 

60.76 

100.00 

23 

20  43 

3716.70 

-7.32 

140.61 

309.85 

60.94 

24 

22  42 

3118.7 

-11.15 

133.90 

110.00 

6 

10  42 

2397.44 

-34.10 

51.67 

317.10 

90.16 

6 

50  39 

1797.4 

-33.70 

42.44 

110.00 

23 

47  21 

3635.16 

-3.35 

131.83 

307.40 

55.96 

24 

47  56 

3035.2 

-7.79 

125.56 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.0910 

TRA 

1 .7003 

TC3-5.8923 

BAU 

1.3054 

SGT 

5472.7  SGR 

495.2  SG3 

135. J 

ST 

813.2 

SR 

411  .6 

SS 

207.0 

ROE 

.2083 

RRA 

.1471 

RC3  -.2077 

FAU 

.02254 

RRT 

.5398  RRF 

.5164 

RTF 

.9145 

CRT 

.3169 

CRS 

.1092 

CST 

-.9019 

FOE 

-.0747 

FRA 

.7949 

FC3-1.J703 

BSP 

17618 

SG6 

5495.1  R23 

.0236 

R13 

.9146 

LSA 

063.9 

MSA 

407.5 

SSA 

27.5 

BOE 

.3023 

BRA 

1 .7067 

BC3  5.8960 

FSP 

-440 

SGI 

5479.3  SG2 

416.4 

THA 

2.01 

ELI 

826.7 

El2 

383.7 

ALF 

11  .73 

LAUNCH 

OATE  MAR 

5 1969 

FLIGHT  TIME 

104.00 

ARRIVAL 

DATE 

SEP 

5 1969 

HELIOCENTRIC  CONIC 


OISTANCE  540.677 


RL  140.38 

LAL 

.00 

LOL  164.25 

VL  26.104 

GAL  4.02 

A7L  90,01 

MCA  272.27 

SMA 

119.04 

ECC  .24772 

INC 

.0000 

VI 

30.028 

RP  107.78 

LAP 

.01 

LOP  76.52 

VP  36.015 

GAP  13.15 

ATP  90.00 

tal 

167.57 

TAP 

79.84 

RCA  90.16 

APO 

149.53 

V2 

35.161 

RC  191. 706 

GL 

-.04 

GP  -13.80 

7AL  70.74 

ZAP  165.52 

ETS  290.43 

TAE 

131.06 

ETE 

192.52 

7AC  175.43 

ETC 

170.57 

CLP 

-175 .02 

PLANETOCENTRIC  CONIC 

C3  17.823 

VHL 

4.222 

OLA  23.35 

RAL  93.82 

RAO  6567.7 

VEL  11.799 

PTH 

2.09 

VHP 

8.050 

OPA  9.60 

RAP 

01  .65 

ECC 

1 .2933 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

3 

13  39 

3019.92 

-27.87 

97.00 

321.60 

04.79 

4 

3 59 

2419.9 

- 

28.30 

89.24 

90.00 

22 

16  34 

3990.62 

-6.42 

160.70 

315.03 

62.36 

23  23  13 

3390.6 

- 

10.07 

153.93 

100.00 

4 

53  13 

2690.07 

-29,73 

74,41 

321.76 

06.70 

5 

38  12 

2090.9 

- 

29.87 

65.61 

100.00 

23 

19  41 

3794.91 

-4,70 

144.04 

314,14 

60.46 

24 

22  56 

3194.9 

-8.60 

138.22 

110.00 

6 

38  13 

2370.40 

-34.16 

49.55 

321.05 

91.40 

7 

17  43 

1770.4 

- 

33.59 

40.36 

110.00 

23 

51  11 

3696.14 

-1  .02 

135.01 

311.00 

55.03 

24 

52  47 

3096.1 

-5.50 

128.79 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0539 

TRA  1.9947  TC3-5.4943 

BAU 

1.J099 

SGT 

5497,4  SCR 

491.1 

SG3 

131.0 

ST 

098.5 

SR 

402.8 

SS 

311  .3 

RDE 

.2919 

RRA  .1637  RC3  -.1097 

FAU 

.02105 

RRT 

.5209  RRF 

.5043 

RTF 

.9176 

CRT 

.0993 

CRS 

.2145 

CST 

-.9469 

FDE 

-.1162 

FRA  .0442  FC3-1 .0224 

BSP 

1774  3 

SOB 

5519.3  R23 

.0191 

R13 

.9177 

LSA 

946.6 

MSA 

412.1 

SSA 

24.5 

BOE 

.2969 

BRA  2.0014  8C3  5.4976 

FSP 

-439 

SGI 

5503,5  SG2 

416.4 

THA 

2.72 

Eli 

899.6 

El2 

400.3 

ALF 

3.10 

LAUNCH 

OATE 

MAR  5 1969 

flight  time 

186.00 

ARRIVAL 

DATE 

SEP 

7 1969 

HELIOCENTRIC  CONIC 


DISTANCE  546.066 


RL  140. 30 

LAL 

.00 

La  164.25 

VL  26.056 

GAL  4.7J 

A7L  90.20 

HCA 

275.50 

SMA 

119.57 

ECC  .25300 

INC 

.1989 

VI 

30  .020 

RP  107.75 

LAP 

.20 

LOP  79.74 

VP  36.791 

GAP  13.50 

A7P  90.02 

TAL 

165.03 

TAP 

81  .32 

RCA  89.22 

APO 

149.92 

V2 

35.172 

RC  193.508 

GL 

-1 .18 

GP  -13.52 

7AL  67.26 

ZAP  166.07 

ETS  207.00 

TAE 

131 .99 

ETE 

197.24 

ZAC  177.72 

ETC 

165.07 

CLP 

-176.50 

PLANETOCENTRIC  CONIC 

C3  19.363 

VHL 

4.400 

OLA  22.00 

RAL  97,55 

RAD  6567.8 

VEL  11.064 

PTH 

2.10 

VHP 

9.095 

OPA  10.23 

RAP 

04.03 

ECC 

1 .3187 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

3 

46  5 

2976.07 

-20.10 

94.75 

326.43 

06.34 

4 

35  41 

2376.9 

- 

20.31 

86.09 

90.00 

22 

13  52 

4000 . 56 

-3.81 

165.31 

319.31 

61.92 

23 

21  53 

3400.6 

-7.54 

158  .61 

100.00 

5 

23  12 

2663.71 

-29.84 

7i  .01 

326.52 

08.07 

6 

7 36 

2063.7 

- 

29.78 

63.00 

100.00 

23 

19  26 

3068.96 

-2.29 

140.92 

316.46 

60.19 

24 

23  55 

3269.0 

-6.24 

142-36 

110.00 

7 

4 12 

2347.72 

-34.11 

47.70 

326.50 

92.45 

7 

43  20 

1747.7 

- 

33.39 

38 .62 

110.00 

23 

54  55 

3757.71 

1 .34 

138.22 

316.20 

55.84 

24 

57  33 

3157.7 

-3.16 

132.02 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.2055 

TRA 

2.3071 

TC3-5.06U 

BAU  1.3109 

SOT 

5515.4 

SGR 

406.0 

SG3 

128.6 

ST 

1017.5 

SR 

393.7 

SS 

337.0 

ROE 

.2966 

RRA 

.1007 

RC3  -.1708 

FAU  .01956 

RRT 

.5183 

RRF 

.4931 

RTF 

.9209 

CRT 

-.0715 

CRS 

.2932 

CST 

-.9720 

FOE 

-.1558 

FRA 

.094  7 

FC3  -.0744 

BSP  1 7709 

SOB 

5536.8 

R23 

.0153 

R13 

.9210 

LSA 

1070,0 

MSA 

398.2 

SSA 

22.0 

BOE 

.3608 

BRA 

2.3141 

0C3  5.0640 

FSP  -420 

SGI 

5521 .2 

SG2 

415.2 

THA 

2.63 

ELI 

1018.0 

EL2 

392.5 

ALF 

1 70 . 1 4 

LAUNCH 

OATE  MAR 

5 1969 

FLIGHT  ■ 

TIME 

188.00 

ARRIVAL 

DATE 

SEP 

9 1969 

VL  26.006  GAL 
VP  36.766  GAP 


DISTANCE  551.395 

5.44  A7L  90.39  HCA  276.72  SMA  119.31  ECC  .26045  INC  .3932  VI 
14.05  ATP  90.06  TAL  164.11  TAP  62.63  RCA  66.23  APO  150.36  V2 


HELIOCENTRIC  CONIC 
RL  146.36  lAL  .00  LOL  164.25 

RP  107.71  LAP  .39  LOP  82.97 

RC  195.366  GL  -2.21  GP  -13.10  7AL 

PLANETOCENTRIC  CONIC 

C3  21.219  VHL  4.606  OLA  20.04  RAL  101.07  RAO  6567,9  VEL  11.941  PTH  2.13  VHP  9.360  OPA  10.76  RAP  66.43  ECC  1.3492 


63.93  TAP  166.55  ETS  264.92  7AE  132.10  ETE  191.97  7AC  170.94  ETC 


30.026 
35.102 
00.04  CLP' 177.35 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  A9C  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

4 

15  44 

2942.07 

-28.22 

92.21 

331.18 

07.61 

5 4 

46 

2342.1 

- 

20.26 

83.54 

90.00 

22 

12  15 

4159.05 

-1.28 

169.70 

323.62 

61.71 

23  21 

34 

3559.0 

-5.06 

163.05 

100.00 

5 

50  57 

2635.03 

-29.80 

69.60 

331.23 

89,19 

6 34 

52 

2035.0 

- 

29.67 

60.06 

100.00 

23 

19  43 

3941 ,32 

.17 

152.89 

322.81 

60.11 

24  25 

25 

3341  .3 

-3.8I 

146.36 

110.00 

7 

20  37 

2329.47 

-34 .04 

46.36 

331.12 

93.29 

8 7 

27 

1729.5 

- 

33.21 

37.22 

110.00 

0 

2 29 

3819.64 

3.70 

14]  .46 

320.61 

55.99 

1 6 

0 

3219.6 

-.79 

135.25 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3692 

TRA 

2.6325 

TC3-4.6197 

BAU  1.3112 

SGT 

5531 .6  SGR 

479.4  SG3 

125.4 

ST  1J54.0 

SR 

383.9 

SS 

363.3 

ROE  .3020 

RRA 

.1976 

RC3  -.1519 

FAU  .01014 

RRT 

.5070  RRF 

.4015  RTF 

.9243 

CRT  -.2010 

CRS 

.3559 

CST 

.9852 

FOE  -.1952 

FRA 

.9452 

FC3  -.7402 

BSP  17091 

SGB 

5552.4  R23 

.0119  R13 

.9244 

LSA  1213  .5 

MSA 

370.1 

SSA 

20.1 

BOE  .4770 

BRA 

2.6399 

BC3  4.6222 

FSP  -419 

SGI 

5537.0  SG2 

412.9  THA 

2,53 

ELI  1156.9 

EL2 

375.1 

alf 

175.73 

2007 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DAT£  HA R 5 1969  FLIGHT  TIME  190.00  AffRJVAL  CATE  SEP  11  1969 


HELIOCENTRIC  CCWIC  DISTANCE  556.655 


RL  148. 38 

LAL 

.00 

LOL  164.25 

VL  25.962 

GAL  6.20 

a7l  90.59 

HCA 

281.95 

SMA 

119.05 

ECC 

.26772 

INC 

.591  I 

Vl 

30.028 

RP  107.68 

LAP 

.58 

LOP  86.20 

VP  36.744 

GAP  14.55 

A7P  90,12 

TAL 

162.41 

TAP 

84.36 

RCA 

87. 18 

APO 

150.92 

V2 

35.197 

RC  197.118 

GL 

-3.15 

GP  -12.88 

7AL  60.76 

ZAP  166.98 

ETS  281.79 

ZAE 

132.19 

ETE 

191 .72 

7 AC 

177.05 

EK 

30.78 

CLP 

- 1 78 . 1 2 

PLANETOCENTRIC  CONIC 

C3  23.437 

VHL 

4 .841 

OLA  19.62 

RAL  304.37 

RAD  6568.0 

VEL  12.034 

PTH 

2.15 

VHP 

9.648 

OPA 

11  .27 

RAP 

88.84 

ECC 

1.3857 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

42  57 

2914.46 

-28.29 

90.19 

335.86 

88.62 

5 

31  31 

2314.5 

- 

28.18 

81  .53 

90.00 

22 

11  23 

4234.86 

1.16 

173.92 

327.94 

6!  .70 

23 

21  57 

3634.9 

-2.63 

167.30 

100.00 

6 

16  38 

2612.35 

-29.89 

67.99 

335.89 

90.06 

7 

0 10 

2012.3 

- 

29.56 

59.20 

100.00 

23 

20  22 

4012. 2J 

2.57 

156.78 

327.16 

60.21 

24 

27  15 

34J2. 2 

-1 .42 

150.26 

110.00 

7 

51  28 

2315.67 

-33.98 

45.29 

335.72 

93.92 

8 

30  3 

1715.7 

- 

33.07 

56.17 

110.00 

0 

5 58 

3881 .65 

6.05 

144.72 

325.00 

56.29 

J 

ID  40 

3281  .7 

1.58 

138 .49 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACY 


TOE 

-.5412 

TRA 

2.9749 

TC3- 

-4.1753 

BAU 

1.3089 

SGT 

5542.9 

SGR 

47J  .6 

SC3 

122.3 

ST 

1297.0 

SR 

373.9 

SS 

389.0 

ROE 

.3084 

RRA 

.2143 

RC3 

-.1334 

FAU 

.01678 

RRT 

.4953 

RRF 

.4699 

RTF 

.9281 

CRT 

-.2944 

CRS 

.4040 

CST 

-.9919 

FOE 

-.2336 

FRA 

.9965 

FC3 

-.6197 

BSP 

17985 

see 

5562.9 

R23 

.0089 

R13 

.9281 

LSA 

1358.4 

MSA 

357.6 

SSA 

38.5 

! 

BOE 

.6229 

BRA 

2.9826 

BC3 

4.1774 

FSP 

-411 

SGI 

5547.9 

SG2 

409.3 

THA 

2.43 

ELI 

1302.0 

El2 

355.9 

alf 

174.76 

s 

tAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  192-00  ARRIVAL  CATE  SEP  13  1969 

HELIOCENTRIC  CONIC  OISTANCE  561.834 

RL  148.38  LAL  .00  LOL  164.25  Vl  25.916  CAL  7.01  A7L  90.79  HCA  285.18  SMA  118.80  ECC  -27568  INC  .7938  VI  30.028 

RP  107.66  LAP  .77  LOP  89.43  VP  36.721  GAP  15.09  A7P  90.21  TAL  160.73  TAP  85.92  RCA  86.05  APO  15J.55  V2  35.201 

RC  198.846  GL  -4.00  GP  -12.60  7AL  57.76  7AP  J67.35  ETS  278.40  7AE  132.27  ETE  191.49  7AC  174.73  ETC  21.85  ClP-178.90 

PLANE TOCENTRIC  CONIC 

C3  26.074  VHL  5.106  OLA  18.44  RAL  107.45  RAD  6568.1  VEL  12.J43  PTH  2.18  VHP  9.961  OPA  11.68  RAP  91.26  ECC  1.4291 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

90.00 

5 

7 56 

2893.31 

-28.31 

88.65 

340.49 

89.39 

5 56 

9 

2293.3 

- 

28.10 

79.99 

90.00 

22 

11  1 

4308.45 

3.53 

1 78 .04 

332.27 

61 .09 

23  22 

49 

3700 . 5 

-.25 

171  .40 

= 

100.00 

6 

40  21 

2595,28 

-29.88 

66.72 

340.49 

90.75 

7 23 

36 

1995.3 

- 

29.46 

57.94 

100.00 

23 

21  17 

4081 .72 

4.91 

160.61 

331.51 

60.48 

24  29 

18 

3401  .7 

.94 

154 .07 

_ 

110.00 

8 

12  44 

2306.23 

-33.94 

44.56 

340.28 

94.35 

8 51 

10 

1706.2 

- 

32.96 

35.45 

no. oo 

0 

9 19 

3943.53 

8.38 

248.00 

329.38 

56.74 

1 15 

2 

3343,5 

3.94 

I 4 1 .72 

= 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOC  -.7175 

TRA 

3.3404 

TC3-3.7314 

BAU 

1 .3014 

SGT 

5548.1  SGR 

462.8  SG3 

119.3 

ST  J437.4 

SR 

364  .0 

SS 

4J3.5 

_ 

ROE  .3161 

RRA 

.2309  8C3  -.1150 

FAU 

.01537 

RRT 

.4033  RRF 

.4589  RTF 

.9318 

CRT  -.3593 

CRS 

.4385 

CST 

-.9953 

FOE  -.2696 

FRA 

1 .0508 

FC3  -.5105 

BSP 

17966 

$06 

5567.3  R23 

.0070  R13 

.9318 

LSA  1501.5 

MSA 

339.2 

SSA 

17.  J 

BOE  .7841 

BRA 

3.3404 

SC3  3.7332 

FSP 

-399 

SGI 

5552.6  SG2 

404.8  THA 

2.32 

Eli  1443.7 

EL2 

338.2 

alf 

174 .50 

LAUNCH  DATE  MAR 

5 19  69 

FLIGHT  TIME  194.00 

ARRIVAL 

CATE 

SEP 

15  1969 

- 

heliocentric  CONIC 

OISTANCE  566.919 

RL  146.38 

LAL 

.00 

LOL  164.25 

VL 

25.871 

GAL  7,87  A7L  91 .00 

HCA  288.41 

SMA  118.55 

ECC  .28441 

INC 

1 .0030 

Vl 

30.028 

_ 

RP  107.63 

LAP 

.95 

LOP  92.66 

VP 

36.697 

GAP  15.68  A7P  90.32 

TAL  159.09 

TAP  87.50 

RCA  84.83 

APO 

152.27 

V2 

35.209 

RC  200.549 

GL 

-4.76 

GP  -12.35 

7AL 

54.95 

7AP  167.65  ETS  274.76 

7AE  132.34 

ETE  1 91 .26 

7AC  172.37 

ETC 

18.40 

CLP 

-179.69 

£ 

PLANETOCENTRIC  < 

CONIC 

■ 

- 

C3  29,198 

VHL 

5.404 

CL A 1 7732 

RAL 

110.33 

RAD  6568 

.2  VEL  12.2?1 

PTH  2.2! 

VHP  10.303 

DPA  12.04 

RAP 

93.69 

ECC 

1 .4805 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

30  51 

2878.05 

28.32 

87.53 

345.06 

89.95 

6 18 

50 

2278 .1 

- 

28.02 

78  .88 

90.00 

22 

11  1 

4380.04 

5.82 

182.06 

336.59 

62.24 

23  24 

1 

3780.0 

2.0  6 

175.40 

100.00 

7 

2 13 

2583.45 

29.07 

65.84 

345.04 

91 .21 

7 45 

16 

1983.5 

- 

29.30 

57.07 

100.00 

23 

22  21 

4149.08 

7.18 

164.39 

335.84 

60.91 

24  31 

31 

3549.9 

3.25 

157.81 

110.00 

8 

32  29 

2301 .04 

- 

33.91 

44.15 

344,80 

94.59 

9 10 

50 

1701 .0 

- 

32.90 

35.06 

110.00 

0 

12  30 

4005.05 

10.66 

151  .31 

333.74 

57.33 

1 J 9 

15 

3405.1 

6.27 

144.96 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.9069 

TRA 

3.7213 

TC3-3.3112 

BAU 

1 .2931 

SGT 

5551.0  SGR 

452.3  SG3 

116.4 

ST  1572.0 

SR 

353.0 

S5 

437.3 

ROE  .3245 

RRA 

.2465 

RC3  -.0980 

FAU 

.01408 

RRT 

.4699  RRF 

.4465  RTF 

.9359 

CRT  -.4110 

CRS 

.4688 

CST 

-.9972 

FOE  -.3064 

FRA 

1.1053 

FC3  -.4176 

BSP 

18056 

see 

5569.4  R23 

.0050  R13 

.9359 

LSA  1639.0 

MSA 

321  .7 

SSA 

16.0 

BOE  .9632 

BRA 

3.7294 

0C3  5.3127 

FSP 

-391 

SGI 

5555.1  SG2 

399.0  THA 

2.20 

ELI  1579.8 

El2 

321  .1 

alf 

174 ,49 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  196.00  ARRIVAL  CATE  SEP  17  1969 


HELIOCENTRIC  CONIC  OISTANCE  571 .891 

RL  148.38  LAL  .00  LOL  164.25  VL  25.827  GAL  8.79  A7L  91.22  HCA  291.65  SMA  118.31  ECC  .29400  INC  1.2202  Vl  30.028 

RP  107.60  LAP  1.13  LOP  95.90  VP  36.674  GAP  16.31  A7P  90.45  TAL  157.48  TAP  89.13  RCA  83.53  APO  153.09  V2  35.217 

RC  202.227  GL  -5.44  GP  -12.11  7AL  52.32  7AP  167.8?  ETS  270.89  7AE  132.37  £T£  191 .05  7AC  170.01  ETC  16.57  CtP  179.50 

plane tocentric  conic 

C3  32.892  VHL  5.735  OLA  16.26  RAL  113.00  RAO  6568.3  V£l  12.420  PTH  2.24  VHP  10.676  OPA  12.32  RAP  96.11  ECC  3.5413 
LNCH  A7MTH  LNCH  TIME  L-I  Tf«  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 51  53  286871?  -28.32  86.81  349.5  7 90.32  6 39  41  2268.2  -27.9  7 78.16 

90.00  22  11  17  4449.76  8.01  186.01  340.90  62.75  23  25  27  3849.8  4.30  179.30 

100.00  72220  2576.51  -29.86  65.33  349.54  91.48  8 5 16  1976.5  -29.33  56.56 

100.00  23  23  32  4216.66  9.38  168.14  340.17  61 .49  24  33  48  3616.7  5.50  161.5 0 

110.00  8 50  44  2299.90  -33.90  44.06  349.29  94.64  9 29  4 1699.9  -32.89  34.97 

110.00  0 15  32  4066,04  12.88  154.64  338.09  58.06  1 23  18  3466.0  8.56  148,20 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERM INA T ION  ACCURACY 

TOE-1. 104!  TRA  4.1251  TC3-2.9116  0AU  J .2808  SGT  5549.5  SCR  440.7  SG3  113.6  ST  1698.6  SR  343.6  SS  460.2 

ROE  .3341  RRA  .2613  RC3  -.0821  FAU  .01281  RRT  .4553  RRF  .4333  RTF  .9401  CRT  -.4503  CRS  .4932  CST  -.9982 

FOE  -.3424  FRA  1 .1625  FC3  -.3372  BSP  18122  SG0  5567.0  R23  .0035  R13  .9401  LSA  3 766.7  MSA  305.8  SSA  15.0 

BOE  1.1535  BRA  4.1333  6C3  2.9128  FSP  -383  SGI  5553.2  SG2  392.1  THA  2.08  ELI  1705.8  EL2  305.5  ALF  174. 62 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  199.00  ARRIVAL  DATE  SEP  19  1969 

HELIOCENTRIC  CONIC  OISTANCE  576.732 

RL  149.39  LAL  .00  LOL  164.25  Vl  25.784  GAL  9.77  A7L  91.45  MCA  294.88  SMA  118.08  ECC  .30457  INC  1 .4475  V]  30.028 

RP  107.58  LAP  1.31  LOP  99.14  VP  36.651  GAP  17.01  A7P  90.61  TAL  155.92  TAP  90.80  RCA  82.11  APO  154.04  V2  35.225 

RC  203.880  Gl  -6.04  GP  -11.90  7AL  49.86  7AP  168.03  ETS  266.81  7AE  132.39  ETE  190.85  7AC  167.66  ETC  15.44  ClP  3 78.67 

PLANETOCENTRIC  CONIC 


C3  37.259 

VHL 

6.104 

OLA  15.25 

RAL  115.47 

RAO  6568- 

,5  VEL  12.595  PTH  2.28 

VHP  11.086 

OPA  12.55 

RAP 

98.53 

ECC 

J .6132 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 

11  9 

2863.23 

-28.31 

86.45 

354 

.01 

90.50 

6 58 

52 

2263.2 

- 

27.94 

77.80 

90.00 

22 

11  43 

4517.65 

10.10 

189.89 

345 

.18 

63.41 

23  27 

2 

3917.7 

6.45 

183.12 

100.00 

7 

40  48 

2574 .09 

-29.85 

65.15 

353 

.98 

91.58 

8 23 

42 

1974 .1 

- 

29.32 

56.38 

100.00 

23 

24  46 

4282.03 

11.48 

171  .86 

344 

.47 

62.21 

24  36 

8 

3682.0 

7.67 

165.14 

110.00 

9 

7 35 

2302.37 

-33.92 

44.27 

353 

.73 

94.52 

9 45 

57 

1702.6 

- 

32.92 

35.18 

1 10.00 

0 

18  25 

4126.31 

15.02 

157.99 

342.41 

58.93 

1 27 

11 

3526.3 

10.79 

151  .44 

DIFFERENTIAL  CORRECTIONS 

MIC  - 

COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .3114 

TRA 

4.5542 

TC3-2.5347 

BAU  1.2630 

SGT 

5542.9 

SGR 

.427.9  SC 3 

110.9 

ST  1814. J 

SR 

333.5 

SS 

482.1 

ROE  .3449 

RRA 

.2748 

RC3  -.0676 

FAU  .01156 

RRT 

.4391 

RRF 

.4191  RTF 

.9446 

CRT  -.4820 

CRS 

.5135 

CST 

-.9989 

FOE  -.3780 

FRA 

1.2226 

FC3  -.2686 

BSP  18181 

SGS 

5559.4 

R23 

.0026  RI3 

.9446 

LSA  1884.1 

MSA 

291  .2 

SSA 

14.1 

BOE  1 .3560 

BRA 

4.5625 

0C3  2.5356 

FSP  -375 

SGI 

5546.1 

SG2 

384.2  THA 

1 .95 

Eli  1821.4 

El2 

291  .0 

alf 

174 .80 

LAUNCH  DATE  MAR 

5 1969 

flight  time 

200.00 

arrival 

CATE 

SEP 

2 1 1969 

HELIOCENTRIC  CONIC  OISTANCE  581.414 

RL  148.38  LAL  .00  LOL  164.25  VL  25.742  GAL  10.82  A7L  91  .69  MCA  298.12  SMA  117.85  ECC  .31624  INC  1.6871  VI  30.028 

RP  107.56  LAP  1.49  LOP  102.37  VP  36.628  GAP  17.77  A7P  90.80  TAL  154.41  TAP  92.52  RCA  80.58  APO  155.12  V2  35.232 

RC  205.508  CL  -6.56  GP  -11.71  0 7AL  47.59  7AP  168.10  £TS  262.54  7AE  132.38  ETE  191*1. 64  7AC  165.32  ETC  14.6?  ClP  177.82 

PLANETOCENTRIC  CONIC 

C3  42.426  VHL  6.513  OLA  14.32  RAL  117.75  RAO  6568.6  VEL  12.798  PTH  2.33  VHP  1 1 .538  OPA  12.72  RAP  100.93  ECC  J. 6982 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 ZS  45 

2862.76 

-28.31 

86.41 

358.39 

90.51 

7 16  28 

2262.8 

-27.94 

77.77 

90.00 

22  12  20 

4583.72 

12.09 

193.73 

349.44 

64.20 

23  28  43 

3983.7 

8.52 

186.87 

100.00 

7 57  43 

2575.81 

-29.86 

65.27 

358.36 

91  .51 

8 40  39 

1975.8 

-29.33 

56.51 

1 00.00 

23  26  2 

4345.90 

13.48 

175.54 

348.74 

63.06 

24  38  28 

3745.9 

9.76 

168.73 

11 0.00 

9 23  4 

2308.79 

-33.95 

44.75 

358.12 

94.24 

10  1 32 

1708.8 

-32.99 

35.65 

110.00 

0 21  7 

4185.68 

17.08 

161 .36 

346. 7j 

59.93 

1 30,53 

3585.7 

12.95 

1 54 .68 

DIFFERENTIAL  CORRECTIONS  MIO-COUflSE  EXECUTION  ACCURACV  ORBIT  CE TERMINA TICN  ACCURACY 


TOE- 

1 .5230 

TRA 

5.0146 

TC3-2.1813 

BAU 

1 .2376 

SGT  5531 .2  SGR 

414.1 

SG3 

108.3 

ST 

191 5.0 

SR 

323.6 

SS 

502.9 

ROE 

.3570 

RRA 

.2869 

RC3  -.0542 

FAU 

.01026 

RRT  .4216  RRF 

.4042 

RTF 

.9491 

CRT 

-.5064 

CRS 

.5295 

CST 

-.9993 

FOE 

-.4122 

FRA 

1 .2876 

FC3  -.2094 

BSP 

18090 

SGB  5546.7  R23 

.0024 

R13 

.9491 

LSA 

1986.8 

MSA 

278.1 

SSA 

13.3 

BOE 

1.5643 

BRA 

5.0228 

0C3  2.1819 

FSP 

-364 

SGI  5533.9  SG2 

375.3 

THA 

1 .82 

Eli 

1922.2 

El2 

278.0 

AlF 

175.00 

kUNCH 

CATE  1 

MAR 

5 1969 

flight  time 

202.00 

arrival 

CATC 

SEP 

23  1969 

HELIOCENTRIC  CONIC  DISTANCE  585.906 

RL  148.38  LAL  .00  LOL  164.25  VL  25.701  CAL  11.96  A7L  9J.94  HCA  301.35  SMA  1 17.63  ECC  .32916  INC  1.9418  VI  30.028 

RP  107.54  LAP  1.66  LOP  105.61  VP  36.605  GAP  18.60  A7P  91.03  TAl  152.95  TAP  94.31  RCA  78.9)  APO  156.35  V2  35.238 

RC  207.111  GL  -7.02  CP  -11.52  7Al  45.49  7AP  168.09  ETS  258.14  7AE  132.33  ETE  190.45  7AC  163.01  ETC  U.12  CLP  176.95 

PLANETOCENTRIC  CONIC 

C3  48.552  VHL  6.968  ClA  13.45  RAl  119.84  RAC  6568.8  VEL  13.035  PTH  2.38  VHP  12.037  CPA  3 2-83  RAP  103.32  ECC  1.7990 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 44  47 

2866.34 

-28.31 

86.67  2.69 

90.38 

7 32  34 

2266.3 

- 

27.96 

70.03 

90.00 

22  13  0 

4647.89 

13.96 

197.52  353.66 

65.11 

23  30  28 

4047,9 

10.49 

190.56 

100.00 

8 13  10 

2581  .31 

-29.87 

65.68  2.66 

91  .29 

8 56  12 

1 98 1 . 3 

- 

29.37 

56 .91 

100.00 

23  27  18 

4408.36 

3 5.36 

179.20  352.97 

64.04 

24  40  46 

3808 . 2 

1 1 .75 

177.78 

110.00 

9 37  14 

2318.27 

-34.00 

45.49  2.45 

93.80 

10  15  52 

1718.3 

- 

33.10 

36.37 

110.00 

0 23  40 

4243.96 

19.03 

164.75  350.98 

61  .05 

J 34  24 

3644  .0 

15.03 

157.97 

DIFFERENTIAL  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORB  T T DETERMINATION  ACCURACV 

TOE-1 .7513 

TRA  5.5006 

TC3-! .8611 

BAU  1.2083 

SGT  5516.2  SGR 

398.9  SG3 

105.8 

ST  2006.5 

SR 

31  3.6 

SS 

574 . 1 

RCE  .3703 

RRA  .2967 

RC3  -.0426 

FAU  .00903 

RRT  .4008  RRF 

.3860  RTF 

.9538 

CRT  -.5296 

CRS 

.5461 

CST 

-.9995 

FOE  -.4481 

FRA  1.3553 

FC3  -.1610 

BSP  18131 

SGB  5530.6  R23 

.0023  R13 

.9538 

LSA  2080.6 

MSA 

265.1 

SSA 

17.6 

BCE  1 . 7900 

BRA  5.5006 

0C3  1 .8616 

FSP  -356 

SGI  5518.5  SG2 

365.3  THA 

I .67 

ELI  2013.5 

EL2 

265.1 

alF 

175.10 

lUNCH  CATE  MAR  5 1969 

FLIGHT  TIME  204.00 

ARRIVAL 

. CATE 

SEP 

75  1969 

HELIOCENTRIC 

: CONIC 

OISTANCE  590. 

167 

RL  148.38 

LAL  .00 

LOL  164.25 

VL  25.661 

GAL  13.19  A7L  92.21 

HCA  304.59 

SMA  117.41 

ECC  .34349 

INC 

2.2146 

Vl 

30 .078 

RP  107.53 

LAP  1 .82 

LOP  108.86 

VP  36 . 582 

GAP  19.52  A7P  91.26 

TAL  151.57 

TAP  96.16 

RCA  77.08 

APO 

157.74 

V2 

35.743 

RC  208.690 

GL  -7.42 

GP  -11.35 

7AL  43.57 

7AP  167.98  ETS  253.62 

7AE  132.24 

ETE  190.25 

ZAC  160.74 

ETC 

13.70 

ClP 

176.03 

PLANETOCENTRIC  CONIC 

C3  55.838 

VHL  7.473 

Ola  12.65 

RAl  121 .76 

RAC  6569.0  VEL  13.312 

PTH  2.43 

VHP  12.59! 

DPA  12.09 

RAP 

305.67 

ECC 

1.9190 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN, 

l 2 LAT 

INJ 

7 LONG 

90.00 

6 59  21 

2873.57 

-28 . 32 

87.20  6.90 

90.12 

7 47  15 

2273.6 

28.00 

78.55 

90.00 

22  13  43 

4710.06 

15.71 

201.24  357.83 

66.13 

23  32  13 

4110. 1 

12.35 

194.18 

100.00 

8 27  3 3 

2590.21 

-29.88 

66.34  6.88 

90.95 

9 10  23 

1990.2 

29.43 

57.57 

JOG. 00 

23  28  33 

4468.65 

I7.J3 

182.02  357.16 

65.12 

24  43  1 

3868 . 7 

13.64 

175.70 

110.00 

9 50  9 

2330.69 

-34.05 

46.46  6.70 

93.23 

10  29  0 

1730.7 

- 

33.23 

37.31 

1 w.oo 

0 26  2 

4300.94 

20.87 

160.15  355.21 

62.29 

1 37  43 

3700.9 

17.00 

161  .16 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .9910 

TRA  6.0214 

TC3-1 .5681 

BAU  1.1708 

SGT  5496.5  SGR 

382.7  SG3 

103.3 

ST  2085 .8 

SR 

303.7 

SS 

54  5.5 

ROE  .3849 

RRA  .3038 

RC3  -.0324 

FAU  .00778 

RRT  .3768  RRF 

.3649  RTF 

.9585 

CRT  -.5506 

CRS 

.5617 

CST 

-.9997 

FOE  -.4846 

FRA  J .4202 

FC3  -.1206 

BSP  18152 

SGB  5509.8  R23 

.0025  R13 

.9585 

LSA  2167.5 

MSA 

252.7 

SSA 

1 1 .9 

BOE  2.0279 

BRA  6.0291 

BC3  1.5684 

FSP  -348 

SGI  5498.4  SG2 

354.4  THA 

i .51 

ELI  2092.6 

EL2 

252.7 

alf 

175.35 

2089 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69- 


LAUNCH  CATC  MAR  5 1969 


fught  time  206. oo 


arrival  cate  SEP  27  1969 


heliocentric  CONIC 
Rl  J48.38  LAL  .00  LOL  164.25 
RP  J07.5J  LAP  1.98  LOP  112.30 
RC  210.244  GL  -7.77  GP  -11.19 
planetocentric  CONIC 
C3  64.540  VHL  8.034  CLA  11.91 
LNCH  A7MTH  INCH  TIME  L-I  TIME 
90.00  7 12  30  2884,03 

90.00  22  14  28  4770,09 

100.00  8 39  55  2602.14 

100.00  23  29  45  4527.21 

110.00  10  1 51  2345.73 

110.00  0 28  13  4356.39 

DIFFERENTIAL  CORRECTIONS 
TCE-2.2442  TRA  6.5814  TC3-1.3019 
ROE  .4012  RRA  .3078  RC3  -.0237 
FOE  -.5220  FRA  1.5072  FC3  -.0870 
60E  2-2798  BRA  6,5886  BC3  1.3021 

LAUNCH  DATE  MAR  5 1969 


DISTANCE  594.346 

VL  25.622  CAL  14.53  A7L  92.51  HCA  307.83  SMA  1J7.21  ECC  .35946  INC  2.5098  VI  30.028 

VP  36.559  GAP  20,55  A7P  91.54  TAL  150.28  TAP  98.10  RCA  75 .08  APO  1 59.34  V2  35.248 

7AL  41.82  7AP  167.78  ETS  249.05  7AE  132.11  ETE  190.05  7AC  158.50  ETC  13.38  ClP  175.08 

RAL  123.50  RAO  6569.2  VEL  13.634  PTH  2.49  VHP  13.209  OPA  12.90  RAP  307.98  ECC  2.0622 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-28.32 

87.97 

11.00 

89.73 

8 0 34 

2284 .0 

-28.05 

79.31 

17.33 

204,91 

1 .93 

67.25 

23  33  58 

4170.1 

14.10 

197.72 

-29.89 

67.23 

11.00 

90.48 

9 23  1 7 

2002.1 

-29.50 

58 .4  5 

18.77 

186.40 

1 ,28 

66.30 

24  45  12 

3927.2 

15.41 

179.22 

-34.10 

47.63 

10.87 

92.54 

10  40  57 

1745.7 

-33.37 

38.46 

22.59 

171.53 

359.38 

63.64 

1 40  50 

3756.4 

18.86 

164.38 

BAU  1.1235 
FAU  .00649 
BSP  18150 
FSP  -341 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5472.7  SGR 
RRT  .3487  RRF 
SG6  5484.9  R23 
SGI  5474.2  SG2 

FLIGHT  TIME  208.00 


365.6  SG3 

100.9 

ST 

2153.4 

SR 

294.0 

SS 

567.5 

,3400  RTF 

.9631 

CRT 

-.5704 

CRS 

.5771 

CST 

-.9998 

.0030  Rl  3 

.9632 

LSA 

2233.2 

MSA 

240.7 

SSA 

11  .3 

342.5  THA 

1.34 

ELI 

2160.0 

El2 

240.7 

ALF 

175.49 

ARRIVAL  CATE  SEP  29  1969 


VL  25.585 
VP  36.537 
7AL  40.24 


GAL 

GAP 


DISTANCE  "597.779 

15.99  A7L  92.83  HCA  311.06  SMA  117.01 
21.69  A7P  91.86  TAL  149.09  TAP  100.15 


HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25 

RP  107.50  LAP  2.14  LOP  115.34 

RC  211  .773  GL  -8.07  GP  -II  .05 

PLANE TOCENTRJC  CONK 

C3  74.984  VHL  8,659  OLA  11.25  RAl  125.07  RAO  6569-5  VEL  14.012  PTH  2.56  VHP  13.901 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


7AP  167.48  ETS  244.46  7A£  131.95  ETE  189.84 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 24  17 

2897.36 

-28.31 

90.00 

22  15  12 

4827,75 

18.8 1 

100.00 

8 51  17 

2616.76 

-29.89 

100.00 

23  30  53 

4583.59 

20.26 

110.00 

10  12  22 

2363.08 

-34.14 

110.00 

0 30  14 

4410.04 

24.17 

ECC  .37730  INC  2.8321  VI  30.028 

RCA  72.86  APO  161.16  V2  35.252 

7AC  156.31  ETC  33.14  ClP  174.08 

OPA  12.87  RAP  110.24  ECC  2.2340 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


88.94 
20$. 49 
68.32 
189.91 
48.98 
174.90 


14.99 

5.94 

15.00 

5.31 

14.93 

3.47 


89.25  8 12  34 

68.43  23  35  40 


89.91 


9 34  54 


67.55  24  47  16 


91.74 

65.06 


10  51  45 
1 43  44 


2297.4 

4227.8 

201 6.8 
3983.6 
1763.1 
3810.0 


-28.11 

15.71 

-29.59 

17.06 

-33.53 

20.61 


80.28 
201  .18 
59.53 
182.59 
39.79 
167.57 


ROE 


IS 

MJO- 

-COORSC 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TC3-1 .061 7 

BAU 

1.0645 

SGT 

5444.8 

SGR 

347.7  SG3 

98.7 

ST 

2209.6 

SR 

284 .4 

SS 

590.6 

RC3  -.0164 

FAU 

.00512 

RRT 

.3154 

RRF 

.3 099  RTF 

.9677 

CRT 

-.5900 

CRS 

.5929 

CST 

- . 9998 

FC3  -.0591 

BSP 

18128 

SGB 

5455.9  R23 

.0038  Rl  3 

.9677 

LSA 

2293.4 

MSA 

229.0 

SSA 

10.6 

BC3  1.0618 

FSP 

-333 

SGI 

5445.9 

SG2 

329.9  THA 

1 .16 

Eli 

2236.0 

EL2 

228.9 

ALF 

175.61 

LAUNCH  DATE  MAR  5 1969 

HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164.25  VL 

RP  107.49  LAP  2.28  LOP  118.59  VP 

RC  213.276  GL  -8.32  GP  -10.91  7Al 

planetocentric  CONIC 


flight  time  210.00 
DISTANCE  600.982 

25.549  GAL  17.61  A?L  93.19  HCA  314.30  SMA  116.82 

36.515  GAP  22.98  A7P  92.23  TAL  148.02  TAP  102.31 

38,84  7AP  167.06  ETS  239.89  7AE  131.68  ETE  189.63 


C3  87.594 

VHL  9,359 

OLA  10,66 

RAL  126.46 

RAD  6569.7 

VEl  14.455 

PTH  2.63 

VHP  14.681 

OPA  12.79 

RAP  112.44 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

7 34  43 

2913.2! 

-28.29 

90.10 

18.83 

88.66 

8 23  16 

2313.2 

-28.17 

90.00 

22  15  54 

4882,80 

20.15 

211.97 

9.83 

69.67 

23  37  17 

4282.8 

17.20 

100.00 

9 1 22 

2633.7] 

-29.88 

69.58 

18.86 

89.24 

9 45  16 

2033.7 

-29,67 

100.00 

23  31  56 

4637,53 

21  .64 

193.33 

9.23 

68.86 

24  49  13 

4037.5 

18.58 

110.00 

10  21  41 

2382.4! 

-34.17 

50.49 

18.86 

90.85 

n i 23 

1782.4 

-33.68 

110.00 

0 32  2 

4461 .60 

25.61 

178.21 

7.45 

66.55 

1 46  24 

3861 .6 

22.22 

ARRIVAL  CATE  OCT  1 1969 


ECC  .39730  INC  3.1879  VI  30.028 
RCA  70.41  APO  163.23  V2  35.255 
7AC  154.17  ETC  12.95  ClP  173.01 


81  .44 
204.54 
60.78 
185.88 
4J.28 
170.70 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.8445 

BAU 

.9690 

RC3 

-.0104 

FAU 

.00361 

FC3 

-.0357 

BSP 

18012 

BC3 

.8445 

FSP 

-324 

MJO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

5412.8 

SGR 

329.2  SC3 

96.5 

ST 

2253.6 

SR 

275.1 

SS 

615,0 

RRT 

.2758  RRF 

.2737  RTF 

.9722 

CRT 

-.6093 

CRS 

.6089 

CST 

-.9 999 

SGB 

5422.8 

R23 

.0049  R13 

.9722 

LSA 

2342.3 

MSA 

217,6 

SSA 

10.0 

SGI 

5413.6 

SG2 

316.4  THA 

.96 

ELI 

2259.9 

EL2 

217.5 

AlF 

175.71 

LAUNCH  DATE  MAR  5 1969 


FLIGHT  TIME  212-00 


ARRIVAL  DATE  OCT  3 1969 


HELIOCENTRIC  CONIC 
RL  148.38  LAL  .00  LOL  164,25 
RP  107.48  LAP  2.42  LOP  121.8 4 
RC  214,754  GL  -8.53  GP  -10.78 
planetocentric  conic 

C3  102.927  VHL  10.145  OLA  10.14 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 43  47  2931 .25 

90.00  22  16  33  4934.91 

100.00  9 10  9 2652,70 

100.00  23  32  52  4688,69 

110.00  10  29  48  2403.44 

110.00  0 33  38  4510.72 

DIFFERENTIAL  CORRECTIONS 
TDE-3.1016  TRA  8.5535  TC3  -.6524 
ROE  .4625  RRA  .2914  RC3  -.0058 
FCE  -.6451  FRA  1.7939  FC3  -.0168 
BOE  3.1359  BRA  8.5584  0C3  .6525 


VL  25.515 
VP  36.493 
7AL  37,61 

RAL  127.68 
INJ  LAT 
-28.25 
21.34 
-29.86 
22.86 
-34.18 
26.90 

BAU  .8978 
FAU  .00199 
BSP  1 7986 
FSP  -318 


DISTANCE  603.644 
GAL  19.40  A7L  93.59  HCA 
GAP  24.44  A7P 


7AP  166.53  ETS  235.38  7AE  131.35  ETE  189.40  7AC  152,1 


RAO  6570.0  VEL  14.976  PTH  2.70  VHP  15.563 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
91.42  22.50  88.00  8 32  38 

215.33  13.56  70.94  23  38  48 

70.99  22.55  88.50  9 54  22 

196.65  12.99  70.20  24  51  1 

52,13  22.62  89.88  11  9 52 

181 .44  11.29  68.07  1 48  49 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5376.1  SCR 
RRT  .2270  RRF 
SGB  5385.0  R23 
SGI  5376.6  SG2 


ECC 

.41981 

INC 

3.5854 

VI 

30 

.028 

RCA 

1T7.F7 

APO 

165.61 

V2 

35 

.258 

2 AC 

152.11 

ETC 

12.60 

CLP 

171 .87 

DPA 

12.69 

RAP 

1 14.56 

ECC 

2. 

6939 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 

LONG 

233! .2 

- 

28.23 

82 

.75 

4334.9 

2052.7 

4088 . 7 
1803.4 

3910.7 


18.55 

-29.75 

19.95 

-33.82 

23.68 


207.77 

62.19 

189.06 

42.91 

173.76 


ORBIT  DETERMINATION  ACCURACV 


310.4 

SG3 

94  .4 

ST 

2288.5 

SR 

266.0 

SS 

6 42,  j 

.2281 

RTF 

.9764 

CRT 

-.6303 

CRS 

.6272 

CST 

-.9999 

.0060 

Rl  3 

.9764 

LSA 

2382.8 

MSA 

206.0 

SSA 

9.5 

302.2 

THA 

.75 

ELI 

2294 . 7 

El2 

205.9 

ALF 

175.78 

2090 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ■ 


LAUNCH  CATE  HA R 5 1969  FLIGHT  TIME  214.00  ARRIVAL  DATE  OCT  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  605.624 


RL  140. 38 

LAL  .00 

La  164.25 

VL  25.403 

GAL  21.40 

A7L  94.04 

HCA 

320.77 

SMA 

116.47 

ECC  .44523 

INC  4.0352 

V! 

30.028 

RP  107.40 

LAP  2.55 

LOP  123.09 

VP  36.473 

GAP  26.09 

A7P  93.13 

TAL 

146.35 

TAP 

107.12 

RCA  64.62 

APO  168.33 

V2 

35 .259 

RC  216.204 

GL  -8.70 

GP  -10.66 

7Al  36.57 

7AP  165.05 

ETS  230.96 

7AE 

130.93 

ETE 

169.16 

ZAC  150.14 

ETC  12.69 

CLP 

170.64 

PLANE TOCENTR I C CONIC 

C3  121 .716 

VHL  1 1 .032 

CLA  9.70 

RAL  128.71 

RAO  6570.3 

VEL  15.590 

PTH 

2.70 

VHP 

16.560 

DPA  12.56 

RAP  116.60 

ECC 

3.0031 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 51  27 

2951 .21 

-28.20 

92.88 

25.96 

87.28 

0 

40  30 

2351  .2 

-28.28 

84  .21 

90.00 

22  17  7 

4983.69 

22.39 

218.52 

17.10 

72 .20 

23 

40  11 

4383.7 

19.75 

210.84 

100.00 

9 17  34 

2673.45 

-29.81 

72.53 

26.04 

87.69 

10 

2 8 

2073.5 

-29.81 

63.72 

100.00 

23  33  41 

4736.68 

23.93 

199.81 

16.56 

71.53 

24 

52  30 

4136.7 

21.19 

192.09 

110.00 

10  36  41 

2425.90 

-34.17 

53.89 

26.20 

88.04 

11 

17  7 

1825.9 

-33.95 

44  .65 

110.00 

0 35  0 

4557,00 

28.04 

184.56 

14.94 

69.60 

1 

50  57 

3957.0 

25.00 

176.71 

DIFFERENTIAL  CORRECTIONS  , MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TCE- 

3.4295 

TRA 

9 . 3293 

TC3 

-.4014 

BAU 

.7034 

SGT 

5335.0 

SGR 

291 .6 

SG3 

92.4 

ST 

2312.5 

SR 

257.3 

SS 

672.1 

ROE 

.4885 

RRA 

.2726 

RC3 

-.0025 

FAU 

.00013 

RRT 

.1671 

RRF 

.1713 

RTF 

.9003 

CRT 

-.6525 

CRS 

.6471 

CST 

-.9999 

FOE 

-.6922 

FRA 

1 .9108 

FC3 

-.0009 

BSP 

17926 

SGB 

5342.9 

R23 

.0071 

RJ  3 

.9803 

LSA 

2414.1 

MSA 

194 .7 

SSA 

8.9 

BOE 

3,4641 

BRA 

9.3333 

0C3 

.4014 

FSP 

-311 

SGI 

5335.2 

SG2 

287.5 

THA 

.52 

ELI 

2318.6 

El2 

194.5 

ALF 

175.82 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TINE  216.00  ARRIVAL  DATE  OCT  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  606.733 

RL  140.3S  LAL  .00  LOL  164.25  VL  25.453  GAL  23.65  A7L  94.55  MCA  324 .00  SMA  J16.32  ECC  .47404  INC  4.5519  VI  30.020 

RP  107.47  LAP  2.67  LOP  120.34  VP  36.453  GAP  27.99  A7P  93.69  TAL  145.84  TAP  109.84  RCA  61.18  APO  17J.46  V2  35.260 

RC  217.629  GL  -0.84  GP  -10.54  7AL  35.73  7AP  165.03  ETS  226.65  7AE  130.39  ETE  188.89  7AC  140.27  ETC  12.62  CLP  169.30 

PLANE TOCENTR I C CONIC 

C3  144.942  VHL  12.039  OLA  9.35  RAL  129.55  RAO  6570.6  V£L  16.310  PTH  2.86  VHP  17.7J9  OPA  12.41  RAP  118.51  ECC  3.3854 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 57  39 

2972.07 

-28.12 

94.46 

29.10 

86.49 

8 47  12 

2372.9 

-28.31 

05.80 

90.00 

22  17  35 

5020.70 

23.30 

221 .51 

20.40 

73,44 

23  41  24 

4428.7 

20.01 

213.72 

100.00 

9 23  35 

2694.75 

-29.74 

74.10 

29.29 

86.83 

10  8 31 

2095.8 

-29.06 

65.38 

100.00 

23  34  21 

4781 .05 

24.86 

202.78 

19.08 

72.04 

24  54  2 

4101  .1 

22.27 

194  94 

110.00 

10  42  15 

2449.57 

-34.12 

55.74 

29.54 

67.75 

11  23  4 

1049.6 

-34.05 

46.49 

110.00 

0 36  6 

4600.00 

29.02 

187.52 

18.36 

71.09 

1 52  46 

4000 .0 

26.17 

I 79 . 50 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

-3.7821 

TRA10. 1701 

TC3 

-.3305 

BAU 

.6404 

SGT  5200.8  SGR 

273.3 

SG3 

90.4 

ST 

2325,0 

SR 

249.2 

SS 

705.7 

ROE 

.5103 

RRA  .2442 

RC3 

-.0003 

FAU- 

.00206 

RRT  .0932  RRF 

.1003 

RTF 

.9839 

CRT 

-.6763 

CRS 

.6690 

CST 

-.9999 

FOE 

-.7436 

FRA  2.0418 

FC3 

.0123 

BSP 

17056 

SGB  5295.9  R23 

.0083 

R13 

.9839 

LSA 

2436.3 

MSA 

103.4 

SSA 

0.3 

BOE 

3.0175 

BRAID. 1010 

BC3 

. 3305 

FSP 

-305 

SGI  5288.9  SG2 

272.1 

THA 

.20 

ELI 

2331 .9 

EL2 

103.1 

ALF 

175.83 

LAUNCH 

DATE  i 

4AR  5 1969 

FLIGHT  TIME 

210.00 

ARRIVAL 

DATE 

OCT 

9 1969 

HELIOCENTRIC  CONIC 

01  STANCE  606.720 

RL 

140.38 

LAL  .00 

La 

164.25 

VL 

25.427 

GAL 

26.20  A7L  95. 

16  HCA 

327.23 

SMA  116.18 

ECC 

.50676 

INC 

5.1550 

VI 

30.028 

RP 

107.47 

LAP  2.79 

LOP 

131 .59 

VP 

36.435 

GAP 

30.17  A7P  94. 

34  TAL 

145.59 

TAP  112.82 

RCA 

57,31 

APO 

175.06 

V2 

35.261 

RC 

219.026 

GL  -8.94 

GP 

-10.42 

7AL 

35.11 

ZAP 

164.03  ETS  222.47  7AE 

129.72 

ETE  180.59 

ZAC 

146.54 

ETC 

12.50 

CLP 

167.82 

PLANE TOCENTR I C CONIC 

C3  173.928  VHL  13.188  OLA  9.00  RAL  130.17  RAD  6570.9  VEL  17.183  PTH  2.94  VHP  19.045  OPA  12.27  RAP  120.29  ECC  3.8624 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90. QO 

6 2 16 

2996.10 

-28.01 

96.15 

32.13 

05.65 

8 52  12 

2396.1 

-28.32 

07.50 

90.00 

22  17  55 

5069.39 

24.06 

224.24 

23.39 

74.60 

23  42  24 

4469.4 

21  .72 

216.36 

100.00 

9 20  3 

2719.45 

-29.64 

75.94 

32.27 

05.91 

10  13  22 

2119.4 

-29.89 

67.14 

100.00 

23  34  50 

4821 .27 

25.64 

205.52 

22.90 

74.07 

24  55  11 

4221 .3 

23.20 

197.56 

110.00 

10  46  23 

2474.29 

-34.03 

57.66 

32.60 

06.61 

11  27  38 

1074.3 

-34,13 

48 .4 2 

110.00 

0 36  54 

4639.20 

29.06 

190.27 

21.47 

72.53 

I 54  14 

4039.2 

27.10 

182.10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE-4.1508  TRA11. 1123  TC3  -.1973  BAU  .4589  SGT  5238.0  SGR  256.5  SG3  00.7  ST  2321 .2  SR  24J  .7  SS  743.5 

RCE  .5530  RRA  .2040  RC 3 .0006  FAU-. 00474  RRT  .0026  RRF  .0120  RTF  .9872  CRT  -.7014  CRS  .6925  CST  -.9999 

FOE  -.7994  FRA  2.1903  FC3  .0236  B8P  17694  SGB  5244.3  R23  .0095  R13  .9072  ISA  244  9.0  MSA  J72.3  SSA  7.7 

BOE  4.1954  0RA11.1142  BC3  .1973  F$P  -298  SGI  5230.0  SG2  256.5  THA  .01  ELI  2333.4  EL2  171.9  AlF  175.81 

LAUNCH  DATE  MAR  5 1969  FLIGHT  TIME  220.00  ARRIVAL  DATE  OCT  J1  1969 

HELIOCENTRIC  CONIC  DISTANCE  605 .254 

RL  140.38  LAL  .00  LOL  164.25  VL  25.404  GAL  29.12  A7L  95.88  HCA  330.46  SMA  116.07  ECC  .54401  INC  5.8756  VJ  30.028 

RP  107.47  LAP  2.89  LOP  134.04  VP  36.418  GAP  32.71  A7P  95.12  TAL  145.60  TAP  116.14  RCA  52,93  APO  17 9.21  V2  35.260 

RC  220.396  GL  -9.01  GP  -10.29  7AL  34.73  7AP  162.83  ETS  210.42  7AE  128.87  ET£  168.26  7AC  144.97  ETC  12.58  ClP  166.18 
PL ANE TOCENTR I C CONIC 

C3  210.469  VHL  14.508  OLA  6.91  RAL  130.55  RAO  6571.2  VEL  18.215  PTH  3.02  VHP  20.504  OPA  12.13  RAP  121.90  ECC  4.4638 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 5 7 

3020.85 

-27.07 

97.94 

34,74 

84.76 

0 55 

28 

2420.9 

-28.30 

09.31 

90.00 

22  10  4 

5105.14 

24.69 

226.60 

26.01 

75.67 

23  43 

9 

4505.1 

22.40 

218.70 

100.00 

9 30  40 

2744.50 

-29.50 

77.79 

34.91 

84.94 

10  16 

33 

2144.5 

-29.89 

69.00 

100.00 

23  35  4 

4856.73 

26.27 

207.96 

25.55 

75.21 

24  56 

1 

4256.7 

23.99 

199.90 

110.00 

10  40  56 

2499.98 

-33.91 

59.66 

35.35 

05.43 

11  30 

36 

1900.0 

-34.17 

50.42 

1 10.00 

0 37  21 

4674.01 

30.54 

192.75 

24.21 

73.05 

1 55 

15 

4074.0 

20.03 

184.46 

inferential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.5660 

TRA1 2 . 1 337 

TC3  -.0824 

BAU  .2317 

SGT 

5180.5  SGR 

24J .9  SG3 

87.0 

ST  2317.4 

SR  235.2 

SS 

706.9 

ROE  .5938 

RRA  .1407 

RC3  .0009 

FAU-. 00802 

RRT 

-.1079  RRF 

-.0966  RTF 

.9900 

CRT  -.7204 

CRS  .7185 

CST 

-.9999 

FOE  -.8617 

FRA  2.3577 

FC3  .0330 

BSP  17594 

SGB 

5186.2  R23 

-.0105  R13  - 

.9900 

LSA  2453.4 

MSA  161.4 

SSA 

7.2 

BOE  4.6052 

BRA12.I346 

6C3  .0824 

FSP  -293 

SGI 

5100.6  SG2 

240.5  THA  179.71 

ELI  2323.8 

EL2  160.7 

ALF 

175.75 

2091 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  CATE  MAR  6 1969 

Flight  time 

70.00 

arrival  cate 

MAY 

15  1969 

heliocentric  CONIC 

DISTANCE  201 . 

340 

RL  148.42 

LAL  .00 

LOL  165.25 

VL  28.805 

CAL  -12.88 

A7L  90.02 

MCA  91.50 

SMA 

138.44 

ECC  .23378 

INC  .0185 

VI 

30.020 

RP  108.64 

LAP  -.02 

LOP  256.75 

VP  38.531 

CAP  -5.35 

A7P  90.00 

TAl  239.62 

TAP 

331  .12 

RCA  106.08 

APO  170.81 

V2 

34  .883 

RC  66.131 

CL  -.08 

CP  24.01 

7Al  164.24 

7AP  47,26 

ETS  338.42 

7A£  151.33 

ete 

46.90 

7AC  117.47 

ETC  150.40 

CLP 

-42.01 

planetocentric  conic 

C3  50.891 

VHL  7.1 34 

DLA  .33 

RAL  .96 

RAO  6568.9 

VEL  13.124 

PTH  2.40 

VHP 

5.583 

CPA  33.00 

RAP  22.82 

ECC 

1 .8375 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 29  17 

2456.94 

-24.62 

57.44 

238.60 

104,46 

J 

10  14 

1856.9 

-22.39 

49.48 

90.00 

12  32  9 

5080.76 

24.27 

225.02 

238.35 

74  .94 

13 

56  50 

4480.8 

21  .96 

217.10 

100.00 

1 50  47 

2194.07 

-25.94 

37.72 

238.21 

105.39 

2 

27  21 

1594.1 

-23.58 

29.72 

too. 00 

13  53  20 

4818.87 

25.59 

205.35 

237.94 

74.00 

15 

13  39 

4218.9 

23.15 

197.40 

110.00 

2 59  22 

1979.36 

-29.53 

20.20 

236.99 

108.06 

3 

32  22 

1379.4 

-26.78 

12.10 

1 10.00 

15  I 14 

4606.34 

29.16 

187.96 

236.69 

71.32 

16 

18  1 

4006 . 3 

26.34 

179.92 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.185) 

TRA  -.4299 

TC3  .1694 

BAU  .2056 

SCT 

447.0  SCR 

538.8  SG3  j 

182.8 

ST  181.3 

SR  272.0 

SS 

338.4 

ROE  -.3175 

RRA  .3896 

RC5  .2502  FAU  .07651 

RRT 

.0670  RRF  - 

.64  4 7 RTF  - 

.0903 

CRT  ,5731 

CRS  -.7659 

CST 

-.9561 

FOE  -.8220 

FRA  -.9569 

FC3-1 .3016 

BSP  1243 

SCB 

700.1  R23  - 

.0436  R13  - 

.6450 

LSA  439.5 

MSA  166.3 

SSA 

23.0 

BOE  .3675 

BRA  .5802 

8C3  .3021 

FSP  -511 

SCI 

541 .4  SG2 

443.8  THA  80.20 

ELI  297.3 

EL2  136.0 

AlF 

63.01 

LAUNCH  DATE  MAR  6 1969 

flight  time 

72.00 

ARRIVAL  OATE 

MAY 

17  1969 

HELIOCENTRIC  CONIC 

DISTANCE  207.977 

RL  148.42 

LAL  .00 

La  165.25 

VL  28.845 

CAL  -12.75 

A7L  90.21 

HCA  94.67 

SMA 

138.78 

ECC  .23090 

INC  .2090 

VI 

30.020 

RP  108.67 

LAP  -.21 

l CP  259.92 

VP  38.552 

CAP  -4.64 

A7P  89.98 

TAL  240.18 

TAP 

334.85 

RCA  106.74 

APO  170.82 

V2 

34.873 

RC  68.274 

CL  -.83 

GP  25.42 

7AL  164.52 

n P 51.59 

ETS  340.56 

7AE  151.50 

ETE 

52.94 

7AC  115.69 

ETC  150.66 

CLP 

'46.54 

planetocentric  conic 

C3  49.935 

VHL  7,066 

DLA  -.48 

RAL  .98 

RAO  6568,8 

VEL  13.088 

PTH  2.39 

VHP 

5.317 

DPA  33.72 

RAP  20.76 

ECC 

1 .8218 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

90.00 

0 35  22 

2427.14 

-24.09 

55.41 

237.97 

105.34 

1 

15  50 

1827.1 

-21.76 

47.52 

90.00 

12^6  15 

5101  .12 

24.62 

226.40 

238.34 

75.55 

13 

51  16 

4501  .1 

22.39 

218.44 

100.00 

1 56  30 

2165.48 

-25.41 

35.76 

237.56 

106.29 

2 

32  35 

1565.5 

-22.94 

27.84 

100.00 

13  47  49 

4838 .02 

25.94 

206.66 

237.95 

74.60 

15 

8 27 

4238  .0 

23.58 

198 .66 

110.00 

3 4 13 

1953.47 

-28.97 

18.39 

236.29 

1 08.99 

3 

36  47 

1353. 5 

-26.10 

10.39 

110.00 

14  56  34 

4627.79 

29.52 

189.11 

236.74 

71  .92 

16 

13  37 

4022.8 

26.76 

181  .01 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CE TERMINA TION  ACCURACY 


TOE 

-.1951 

TRA 

-.4590 

TC3 

.1423 

BAU 

.2119 

5GT 

451.7  SCR 

570.1 

SC3 

200.9 

ST 

193.8 

SR 

256.1 

SS 

368.1 

ROE 

-.2910 

RRA 

.4064 

RC3 

.2637  FAU 

.08287 

RRT 

-.0183  RRF 

-.6883 

RTF 

.0234 

CRT 

.5314 

CRS 

-.7466 

CST 

-.951 7 

FOE 

-.9349 

FRA- 

■1 .0368 

FC3- 

1 .4367 

BSP 

1325 

SCB 

727.3  R23 

.0104 

R13 

-.6883 

LSA 

457.3 

MSA 

170.1 

SSA 

23.1 

SOE 

.3504 

BRA 

.6131 

BC3 

.3173 

FSP 

-570 

SCI 

570.3  SC2 

451  .5 

THA 

92.22 

ELI 

285.4 

EL2 

147.3 

ALF 

59.01 

LAUNCH 

DATE 

MAR 

6 1969 

flight  time 

74.00 

ARRIVAL 

CATE 

MAY 

19  1969 

HELIOCENTRIC  CONIC  OiSTANCE  2M.573 


RL  148.42 

LAL 

.00 

La  165.25 

vl  28.67a 

CAL  -12.63 

A7L  90.40 

HCA  97.84 

SMA 

139.03 

ECC  .22831 

INC 

.3993 

Vl 

30.020 

_ 

RP  108.70 

LAP 

'.40 

LOP  263.09 

VP  36.565 

GAP  -3.96 

A7P  69.95 

TAl  240.58 

TAP 

336.42 

RCA  107.26 

APO 

170.77 

V2 

34 .862 

RC  70.456 

CL 

-1  .61 

GP  26.85 

7Al  164.67 

ZAP  56.07 

ETS  342.74 

7AE  151 .51 

ETE 

59.56 

7AC  113.7a 

ETC 

151  .06 

CLP 

-51  .27 

planetocentric  ccnic 

= 

C3  49.052 

VHL 

7.004 

DLA  -1 .28 

RAL  1 .09 

RAO  6568.6 

VEL  13.054 

PTH  2.38 

VHP 

5.089 

OPA  34.37 

RAP 

38.47 

ECC 

1 .8073 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

IN, 

f time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

41  43 

2398.08 

-23.56 

53.45 

237.46 

106.18 

1 

21  41 

1 798 . 1 

-21.11 

45.63 

90.00 

12 

20  49 

5121 .27 

24.95 

227.7 6 

238.45 

76.16 

13 

46  11 

4521-3 

22.81 

219.77 

1 00.00 

2 

2 26 

2137.61 

-24.67 

33.67 

237.05 

107.15 

2 

36  6 

1537.6 

■22.28 

26.02 

100.00 

13 

42  46 

4856.98 

26.26 

207.97 

238.07 

75.22 

15 

3 43 

4257.0 

23.99 

199.92 

liO.OO 

3 

9 21 

1928.25 

-26.40 

16.65 

235.73 

109.88 

3 

41  29 

1328.2 

-25.42 

8.74 

110.00 

14 

52  22 

4639.10 

29.66 

190.26 

236.90 

72.52 

16 

9 41 

4039.1 

27.38 

182. 10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.2094  TRA  -,4935  TC3  .1084  BAU  .2212  SCT  464.2  SCR  604.7  SG3  219.1  ST  209.fi  SR  238.1  SS  398,8 

RCE  -.26)4  RRA  .4229  RC3  .3194  FAU  .089)8  RRT  '.1253  RRF  -.7 282  RTF  .1531  CRT  .4826  CRS  -.7]88  CST  -.9482 

FOE-1 .054)  FRA-1.J116  FC3-1 . 5739  -BSP  1456  5CB  762.3  R23  -0577  R)3  '.7286  LSA  479.0  MSA  172.7  S5A  23.1 

BOE  .3349  BRA  .6499  BC3  .3373  FSP  -634  SCI  611.1  SC2  455.7  THA  102.55  tLl  274.4  El2  159.5  AlF  52.35 

LAUNCH  DATE  MAR  6 1969  FLIGHT  TIME  76.00  ARRIVAL  DATE  MAY  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  221  *127 


RL  148.42 

LAL 

.do 

LOL  165.25 

VL  28.893 

GAL  -12.50 

A7L  90.59  HCA  101 .01 

SMA  139.18 

ECC  .22597 

INC 

.5926 

VJ 

30  . 020 

RP  108.73 

LAP 

'.58 

LOP  266.26 

VP  36.570 

GAP  -3.32 

A7P  89.89 

TAL  240.83 

TAP  341 .84 

RCA  107.73 

APO 

170.63 

V2 

34  .653 

RC  72.672 

CL 

-2.41 

GP  28.30 

7AL  164.69 

7AP  60.66 

ETS  344.99 

7AE  151 .27 

ETE  66 

..61 

7AC  III .67 

ETC 

151 .65 

CLP 

-56.16 

planetocentric  conic 

C3  46.224 

VHL 

6.944 

OLA  -2.06 

RAL  1.30 

RAO  6566.8 

VEL  13.023 

PTH  2.38 

VHP  4,898 

OPA  34.94 

RAP 

16.00 

ECC 

1 .7936 

LNCH  A7MTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

90.00 

0 

48  21 

2369.53 

-23.00 

51  .54 

237.12 

106.99 

1 27 

51 

1769.5 

-20.46 

43.79 

90.00 

12 

15  50 

5141 .32 

25.27 

229.17 

236.66 

76.79 

13  41 

31 

4541  .3 

23 . 20 

221 .11 

100.00 

2 

8 44 

2110.23 

-24.30 

32.03 

236.67 

107.96 

2 43 

54 

1510.2 

'21 .62 

24  .26 

1 00.00 

13 

38  8 

4875.85 

26.60 

209.28 

238.30 

75.83 

14  59 

24 

4275.8 

24.39 

201 .16 

110.00 

3 

14  47 

1903.49 

-27.81 

1 4.96 

235.30 

110.72 

3 46 

30 

1303.5 

-24.74 

7.14 

liO.OO 

14 

48  35 

4655.35 

30.18 

191 .41 

237.17 

73.13 

16  6 

10 

4055.4 

27.58 

183.19 

DIFFERENTIAL  CORRECTIONS 

MiO-CCURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2303 

TRA 

-.5355 

TC3  .0655 

BAU  .2334 

SCT 

459,7  SCR 

640.8  SG3 

236.2 

ST  231.7 

SR 

219.0 

SS 

427.9 

ROE  -.2300 

RRA 

.4371 

RC3  .3560 

FAU  .09493 

RRT  - 

.2501  RRF  - 

.7628  RTF 

:2958 

CRT  .4283 

CRS 

-.6811 

CST 

- .9468 

FOE-1 .1708 

FRA’ 

-1.1722 

FC3-1 .7043 

BSP  1608 

SCB 

806.5  R23 

.0929  R13  - 

.7648 

LSA  504.0 

MSA 

173.8 

SSA 

23.0 

BCE  .3254 

BRA 

.6912 

BC3  ,3620  FSP  -690 

SCI 

664.3  SG2 

457.4  THA  lit. 28 

ED  269.7 

El2 

170.0 

ALF 

41  .23 

2092 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69  ► 


tUNCH  CATE  MAR  6 1969 

flight  time  ' 

76.00 

arrival  cate 

MAT 

23  1969 

HELIOCENTRIC  CONIC 
RL  1*8.42  LAL  .00 

LOL  165.25 

vl  26.902 

DISTANCE  227.640 

GAL  -12.38  A7L  90.79  HCA  104.18 

SMA 

139.26 

ECC  .22382 

INC  .7898 

VI 

30.020 

RP  105.76 

LAP  -.77 

LOP  269.43 

VP  38.569 

GAP  -2.71 

A7P  89.81 

TAL  240.93 

TAP 

345.11 

RCA  108.09 

APO  370.43 

V2 

34  .844 

RC  74.919 

GL  -3.24 

GP  29.74 

7Al  J64.58 

7AP  65.33 

ETS  347.33 

2AE  150.73 

ete 

73.93 

ZAC  109.51 

ETC  352.37 

CLP 

-61 .26 

PLANETOCENTRIC  CONIC 
C3  47.440  VHL  6 .888 

CLA  -2.54 

RAl  1.59 

RAO  6565.8 

VEL  12.992 

PTH  2.37 

VHP 

4.742 

DPA  35.43 

RAP  13.37 

ICC 

1 .7807 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 55  19 

2341  .22 

-22.43 

49.67 

236.87 

107.76 

J 

34  20 

1741  .2 

-19.79 

41.99 

90.00 

12  11  12 

5161  .42 

25.56 

230.56 

236.97 

77.42 

13 

37  13 

4561  .4 

23.59 

222.45 

100.00 

2 15  20 

2053.10 

-23.72 

30.22 

236.40 

108.74 

2 

50  3 

1483.1 

-20.94 

22.53 

100.00 

13  33  52 

4694.75 

26.91 

210.61 

238.63 

76.46 

14 

55  27 

4294.8 

24.78 

202.45 

110.00 

3 20  32 

1676.96 

-27.21 

13.31 

234.99 

111.54 

3 

51  51 

1279.0 

-24.04 

5.58 

110.00 

14  45  9 

4671 .66 

30.50 

192.56 

237.54 

73.76 

16 

3 1 

4071 .7 

27.97 

184.30 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

-.2566 

TRA  -.5824 

TC3 

.0154  0AU 

.2498 

SGT 

530.4 

SGR 

678.8 

SG3 

252.3 

ST 

256.3 

SR 

198.5 

ss 

457.4 

ROE 

-.1958 

RRA 

.4495 

RC3 

.3936«FAU 

.10018 

RRT 

-.3759  RRF 

-.7932  RTF 

.4318 

CRT 

.3595 

CRS 

-.6271 

CST 

-.9466 

FDE- 

1 .2877 

FRA-1 .2213 

FC3-1 

.8262  BSP 

1817 

SGB 

661 .4 

R23 

.1158 

R13 

-.7978 

LSA 

533.6 

MSA 

173.6 

SSA 

22.9 

BOE 

.3228 

BRA 

.7357 

6C3 

.3939  FSP 

-750 

SGI 

730.3 

SG2 

456.6 

THA 

118.23 

eli 

275.7 

El2 

173.6 

alf 

26.73 

LAUNCH  DATE  MAR  6 1969 


FLIGHT  TIME  60.00 


ARRIVAL  DATE  MAT  2 5 1969 


HELIOCENTRIC  CONIC 


DISTANCE.  £34.112 


RL  148.42 

LAL 

.00 

La  165.25 

VL  26.901 

GAL  -12.26 

A7L  90.99 

HCA  107.34 

SMA 

139.26 

ECC  .22163 

INC 

.9926 

VI 

30.020 

RP  108.78 

LAP 

-.95 

LOP  272.59 

VP  38.561 

GAP  -2.13 

A? P 89.70 

TAL  240.90 

TAP 

348.24 

RCA  106.37 

APO 

1 7p  . 1 6 

V2 

34.635 

RC  77.1 94 

GL 

-4.J1 

GP  31.15 

7Al  164.35 

7AP  70 .02 

ETS  349.77 

?AE  149.86 

ete 

81 .26 

7AC  107.29 

ETC 

153.21 

CLP 

-66.4  7 

PLANETOCENTRIC  CONIC 

C3  46.691 

VHL 

6.833 

OLA  -3.62 

RAL  1 .97 

RAD  6568.7 

VEL  12.964 

PTH  2.36 

VHP 

4.621 

0 PA  35.62 

RAP 

10.65 

ECC 

1 .7664 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

2 40 

2312.89 

-21 .83 

47.81 

236.73 

108.50 

1 

4J  13 

1712.9 

'19.10 

40.20 

90.00 

12 

6 52 

5181.77 

25.87 

231.96 

239.39 

76.07 

13 

33  14 

4581  .8 

23.97 

223.62 

1 00.00 

2 

22  19 

2055.96 

-23.12 

26 .43 

236.25 

109.50 

2 

56  35 

1456.0 

-20.25 

20.61 

100.00 

13 

29  54 

4913.93 

27.21 

211.95 

239.06 

77.11 

14 

51  48 

4313.9 

25.16 

203.75 

110.00 

3 

26  40 

1654.46 

-26.59 

11.68 

234.79 

112.32 

3 

57  35 

1254.5 

23.33 

4.04 

110.00 

14 

42  2 

4686.16 

30.81 

193.77 

236.02 

74  .40 

16 

0 10 

4068.2 

28.36 

165.42 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.2905 

TRA  -.6355 

TC3 

-.0433 

BAU 

• 2699 

SGT 

589.9  SGR 

715.3  SG3 

265.7 

ST 

291  .6 

SR 

178.3 

SS 

484 .4 

ROE  -.1608 

RRA 

.4577 

RC3 

.4302 

FAU 

.10434 

RRT 

-.4912  RRF 

-.8182  RTF 

.5519 

CRT 

.2758 

CRS 

-.5544 

CST 

-.9480 

FOE- 1 .3943 

FRA-1 .2481 

FC3- 

■1 .9347 

BSP 

2053 

SGB 

927.2  R23 

.13 19  Rl 3 

-.8257 

LSA 

566.9 

MSA 

J72.0 

SSA 

22.6 

BOE  .3321 

BRA 

.7832 

BC3 

.4324 

FSP 

-795 

SGI 

807.9  SG2 

455.0  THA 

124.22 

ELI 

297.7 

EL2 

167.9 

alf 

14.16 

LAUNCH  DATE  MAR  6 1969 


flight  time  82.00 


ARRIVAL  CATE  MAT  27  1969 


HELIOCENTRIC  CONIC 


DISTANCE  240.543 


RL  148.42 

LAL 

.00 

La  165.25 

VL  26.895 

GAL  '12.13 

A7L  91.20 

HCA  110.50 

SMA 

139.20 

ECC  .21996 

INC  1.2023 

Vl 

30.020 

RP  106.81 

LAP 

-1  .13 

LOP  275.76 

VP  38.549 

GAP  '1.58 

AZP  89.58 

TAL  240.74 

TAP 

351 

.24 

RCA  108.58 

APO  169.62 

V2 

34  .827 

RC  79.493 

Cl 

-5.02 

GP  32.51 

ZAL  163.99 

ZAP  74.68 

ETS  352.34 

ZAE  148.65 

ETE 

66 

1.39 

ZAC  105.06 

ETC  154.15 

CLP 

-7j  .74 

PLANETOCENTRIC  CONIC 

C3  45.970 

VHL 

6.780 

OLA  -4.41 

RAL  2.43 

RAO  6568.7 

VEL  12,936 

PTH  2.36 

VHP 

4. 

532 

DPA  36,14 

RAP  7.90 

ECC 

1 .7566 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

10  27 

2284.27 

-21 .20 

45.94 

236,70 

109.23 

1 

48 

31 

1684,3 

-18.38 

38.40 

90.00 

12 

2 46 

5202.59 

26.16 

233.43 

239.91 

76.75 

13 

29 

29 

4602.6 

24.34 

225.24 

100.00 

2 

29  43 

2026.55 

-22.48 

26.64 

236.20 

110.23 

3 

3 

31 

1428.6 

-19.53 

19.10 

100.00 

13 

26  11 

4933.54 

27.50 

213.34 

239.60 

77.79 

14 

48 

25 

4333.5 

25.54 

205.08 

110.00 

3 

33  12 

1629.78 

-25.94 

10.05 

234.70 

113.09 

4 

3 

42 

1229.8 

-22.59 

2.50 

110.00 

14 

39  11 

4705.08 

31.11 

194.99 

238.60 

75.06 

15 

57 

36 

4105.1 

28.75 

186.59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3309 

TRA 

-.6922 

TC3  -.1088 

BAU  .2942 

SGT  666.4  SGR  751.2  SG3  277.0 

ST  330.5 

SR  158.6 

SS 

511  .2 

ROE  -.1239 

RRA 

.4627 

RC3  .4661 

FAU  .10757 

RRT  - 

.5873  RRF 

.8396  RTF 

.6479 

CRT  .1620 

CRS  -.4492 

CST 

-.9501 

FOE-1 .4946 

FRA- 

1 .2590 

FC3-2.0259 

BSP  2343 

SGB  1004.2  R23  . 

.1426  Rl 3 - 

.8494 

LSA  605.5 

MSA  169.2 

SSA 

22.7 

BOE  .3534 

BRA 

.8326 

BC3  .4787 

FSP  -840 

SGI  896.8  SC2  451.8  THA  129.23 

ELI  331.7 

EL2  155.9 

alf 

5.71 

LAUNCH  DATE  MAR  6 J 969 


FLIGHT  TIME  54 ,00 


ARRIVAL  CATE  MAT  29  1969 


HELIOCENTRIC  CONIC 

DISTANCE  246.936 

RL  148.42 

LAL 

.00 

La  165.25 

VL  28.880 

gal  -1 2.01 

A7L  91.42 

HCA  113.67 

SMA 

1 39 .08 

ECC  .21619 

INC 

1 .4208 

Vl 

30.020 

RP  106.83 

LAP 

-1  .30 

LOP  278.92 

VP  38.531 

GAP  -1.05 

A7P  69.43 

TAL  240.46 

tap 

354.12 

RCA  108.73 

APO 

169.42 

V2 

34  .620 

RC  81.813 

GL 

-5.96 

GP  33.61 

7AL  163.51 

7AP  79.26 

ETS  355.01 

7AE  147.14 

ete 

95.13 

7AC  102.68 

ETC 

155.14 

CLP 

-77.05 

PLANETOCENTRIC  CONIC 

C3  45.276 

VHL 

6.729 

OLA  -5.22 

RAL  2,96 

RAO  6568.7 

VEL  12.909 

PTH  2.35 

VHP 

4, 

475 

OP A 36 . 38 

RAP 

5.17 

ECC 

1 .7451 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A$C 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

16  44 

2255.06 

-20.53 

44.06 

236.77 

109.94 

1 

56 

19 

1655.1 

'17.63 

36.59 

90.00 

M 

58  50 

5224.15 

26.44 

234.95 

240.53 

79.46 

13 

25 

54 

4624.2 

24.71 

226.71 

1 00.00 

2 

37  37 

2000.60 

-21 .61 

24.84 

236.26 

110.96 

3 

10 

57 

1400.6 

18.77 

17.37 

100.00 

13 

22  38 

4953.84 

27.76 

214.78 

240.24 

78.50 

14 

45 

12 

4353.8 

25.91 

206.48 

11 0.00 

3 

40  13 

1804.62 

-25.26 

8.42 

234.71 

113.84 

4 

10 

17 

1204.6 

-21  .62 

.95 

11 0.00 

14 

36  32 

4722.59 

31  .41 

196.27 

239.28 

75.76 

15 

55 

14 

4122.6 

29. 14 

187.80 

DIFFERENTIAL  CORRECTIONS 

MI0-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3792 

TRA 

-.7524 

TC3  -.1813 

BAU  .3214 

SGT 

760.0  SGR  762.7  SG3  264.7 

ST  376.2 

SR 

Ml  .3 

SS 

535.0 

ROE  -.0872 

RRA 

.4619  RC3  .4990 

FAU  .10937 

RRT  - 

.6623  RRF  -, 

.8571  RTF  , 

7306 

CRT  .0160 

CRS 

- . 3082 

CST 

-.9529 

FOE- 1 .5781 

FRA- 

-1  .2443 

FC3-2.0913 

BSP  2653 

SGB  1091 .0  R23  . 

.1517  Rl  3 -. 

■8660 

LSA  648.0 

MSA 

165.5 

SSA 

22.5 

BOE  .3891 

BRA 

.8629 

BC3  .5309 

FSP  -668 

SGI  : 

994.7  SG2  448.1  THA  133.73 

ELI  376.3 

El2 

Ml  .2 

ALF 

.45 

2093 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  CATC  MAR  6 1969 
HELIOCENTRIC  CCNIC 

RL  146.42  lal  .00  lOl  165.25  VL 

RP  106.85  LAP  -1.47  LOP  282.06  VP 

RC  64.153  CL  -6.99  CP  35.05  7Al 

plane tocentric  conic 


flight  time  86.00 
DISTANCE  253.290 


ARRIVAL  DATE  WAV  31  1969 


C3  44.6 OS  VHL  6.679  CLA  -6.06 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

1 27  37  2224.94 

12  54  59  5246.80 

2 46  5 1971 .81 

13  19  12  4975.16 

3 47  45  1778.75 

14  34  1 


4740.99 


90.00 
90.00 
100.00 
100.00 
no. oo 
no.oo 


80E  .4374  BRA  . 

LAUNCH  DATE  MAR  6 1969 

heliocentric  CONIC 
RL  148.42  tAL  .00  LOL  165.25 

RP  108.87  LAP  -1.64  LOP  285.25 

RC  86,508  CL  -8.08  CP  36.23 

PLANE TOCENTRIC  CONIC 
C3  43.967  VHL  6.631  DLA  -6.94 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  I 37  12  2193.56 

90.00  11  51  8 5270.90 

100.00  2 55  14  1941.84 

100.00  13  15  47  4997.85 

110.00  3 55  54  1751 .89 

110.00  14  31  36  4760.57 

DIFFERENTIAL  corrections 
TDE  -.4977  TRA  -.8753  TC3  -.3407 
ROE  -.0121  RRA  .4460  RC3  .5563 
FDE-1.7051  FRA-1 . 1 597  FC3-2.15 18 
♦ 0OE  .4978  BRA  .9823  8C3  .6523 


RAL  3.61 
INJ  LAT 
-19.82 
26.71 
-21.10 
28.06 
-24.53 
31  .71 


GAL  -11.88 

AZL  91.65 

HCA 

116.83 

SMA 

138 

.90 

ECC 

.21651 

INC 

1 .6501 

VI 

30.020 

GAP  -.55 

AZP  89.26 

TAL 

240.06 

TAP 

356 

.89 

RCA 

108.82 

APO 

168.97 

V2 

34 .013 

ZAP  83.71 

ETS  357.78 

7AE 

145.36 

ETE 

101 

.33 

ZAC 

' 100.77 

ETC 

156.17 

CLP 

-02.32 

RAD  6568.7 

VEL  12.883 

PTH 

2.35 

VHP 

4. 

449 

OPA 

36.59 

RAP 

2.53 

ECC 

1 .7341 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

42.14 

236.95 

110.65 

2 

4 

42 

1624  .9 

-16,83 

34.74 

236.55 

241 ,26 

80.22 

13 

22 

26 

4646.8 

25.08 

228.26 

23.00 

236.42 

111.68 

3 

18 

57 

1371  .8 

-17.97 

15.60 

216.30 

240.99 

79.25 

14 

42 

7 

4375.2 

26.29 

207.95 

6.75 

234.83 

114.58 

4 

17 

24 

11 78 . 7 

-21 .OJ 

359.38 

397.62 

240.08 

76.51 

15 

53 

2 

4141  .0 

29.53 

169.09 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 

558.4 


TC3  -.2588 

BAU 

.3516 

SGT 

066,8 

SGR 

811.1  SC3 

289.6 

ST 

428.3 

SR 

127.4 

SS 

RC3 

.5297 

FAU  .11003 

RRT 

-.7192  RRF 

-.87^0  RTF 

.7739 

CRT 

-.17 JO 

CRS 

-.1137 

CST 

FC3-2 . 1 355 

BSP 

3008 

SGB 

1187.1 

R23 

.1592  R1 3 

-.8830 

LSA 

696.5 

MSA 

160.9 

SSA 

BC3 

.5896 

FSP 

-893 

SGI 

1101 .1 

SG2 

443.7  THA 

137.64 

ELI 

428.9 

EL2 

125.4 

ALF 

FLIGHT  TIME  88.00 
DISTANCE  259.608 

VL  28.832  CAL  -11.75  AZL  91.89  MCA  119.99  SNA  138.67 
VP  38.483  GAP  -.08  AZP  89.05  TAL  239.57  TAP  559.55 
7AL  162.17  7AP  87.98  ETS  .64  7A£  143.38  ETE  106.94 


RAL  4.33 
INJ  LAT 
-19.05 
26.97 
-20.34 
28.34 
-23.76 
32.01 

BAU  .3834 
FAU  .10928 
BSP  3375 
FSP  -902 


RAD  6568.7  VEL  12.858  PTH  2.34  VHP 
INJ  LONG  INJ  RT  A5C  INJ  A7MTH  INJ 


40.15 

238.27 

21.10 

217.93 

5.05 

199.07 


237.24 
242.11 
236.69 
241 .85 
235.06 
241.00 


111.35 
81 .04 
112.39 
80.07 
115.33 
77.32 


4.450 
TIME 

2 13  46 

13  18  59 

3 27  36 

14  39  5 

4 25  6 

15  50  57 


MID-COURSE  EXECUTION  ACCURACY 
SGT  984.7  SCR  833.7  SG3  290.9 
RRT  -.7609  RRF  -.8842  RTF  .8122 
SG0  1290.2  R23  .1671  R13  -.8945 
SCI  1213.2  SC2  439.1  THA  141.20 


ARRIVAL  OATE  JUN  2 1969 


ECC  .21409  INC  1.8924  VI  30.020 

RCA  108.87  APO  168,47  V2  34.807 

7AC  98.78  ETC  157.19  CLP  -87.50 

CPA  36.78  RAP  .02  ICC  1 .7236 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1593.6  -15.98  32.82 

4670.9  25.46  229.93 

1341.8  -17.12  13.78 

4397.9  26.67  209.52 

1151.9  -20.15  357.77 

4160.6  29.94  190.47 

ORBIT  DETERMINATION  ACCURACY 

ST  487.2  SR  119.0  5$  579.3 

CRT  -.3868  CRS  .1214  CST  -.9591 

LSA  749.9  MSA  155.7  SSA  22.0 

ELI  489.5  EL2  109.2  AlF  174.32 


RL 

148 

.42 

LAL 

.00 

RP 

108 

.89 

LAP 

-1  .80 

RC 

88., 

877 

gl 

-9.25 

TC3  -.4254 

BAU 

.4165 

RC3 

.5791 

FAU 

.10735 

FC3-2.M32 

BSP 

3764 

0C3 

.7105 

FSP 

-903 

LAUNCH  DATE  MAR  6 1969 
HELIOCENTRIC  CONIC 

165 
288 
37.38 

PLANE TOCENTRIC  CONIC 
C3  43.361  VHL  6.585  DLA  -7.86 
LNCH  A?MTH  LNCH  TIME  L-I  TIME 
90.00  1 47  37  2160.53 

90.00  11  47  10  5296.94 

100.00  3 5 10  1910.34 

100.00  13  12  18  5022.37 

IID.OO  4 4 45  1723.74 

UO.OO  14  29  12  4781  .73 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5684  TRA  -.9352  TC3 
ROE  -0254  RRA 
FOE-1 .7457  FRA-1 .t 
BOE  .5690  BRA  1.0292  0C3 

LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25 

RP  108.90  LAP  -1.96  LOP  291 .57 

RC  91.256  Gl  -10.52  GP  38.50 

planetocentric  CONIC 
C3  42.797  VHL  6.542  DLA  -8.85 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  1 59  0 2125.37 

90.00  11  43  0 5325,50 

100.00  3 16  2 1876.86 

100.00  13  8 40  5049.24 

110.00  4 14  27  1693.93 

110.00  14  26  44  4804.94 

differential  corrections 
TOE  -.6471  TRA  -.9919  TC3  -.5113 

ROE  .0623  RRA  .4079  RC3  .5970 

FOE- I -7692  FRA -1.004 5 FC3-2.1075 
BOE  .6501  0RA  1.0725  BC3  .7861 


flight  time  90. do 
DISTANCE  265.890 


ARRIVAL  CATE  JUN  4 1969 


VL 

VP 


38.454  GAP 


ZAL  161  .31  ZAP 


RAL  5.14 
INJ  LAT 
-18.22 
27.24 
-19.51 
28.61 
-22.93 
32.32 


INJ  LONG 
38.09 
240.13 
19.13 
219.70 
3.29 
200.64 


A7L  92.15 

HCA 

123.14 

SMA 

138 

.40 

ECC 

.21333 

INC 

2.1506 

Vi 

30.020 

A W 88.82 

TAL 

238.97 

TAP 

2 

.12 

RCA 

108 

.88 

APO 

167.93 

V2 

34 .80? 

ETS  3.57 

7AE 

141 .24 

ETE 

111 

.92 

ZAC 

96, 

.93 

ETC 

158.17 

ClP 

'92.55 

VEL  12.835 

PTH 

2.34 

VHP 

4. 

4 79 

CPA 

37, 

.00 

RAP 

357.67 

ECC 

1.71 36 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO 

CST  TIM 

INj 

i 2 LAT 

INJ 

2 LONG 

237.64 

112.06 

2 

23 

37 

1560 

.5 

-15.07 

30.83 

243.09 

81 .94 

13 

15 

27 

4696 

.9 

25.84 

231 .74 

237.08 

113.11 

3 

37 

0 

1310 

,3 

-16.21 

11  .00 

242.85 

80.96 

14 

36 

1 

4422 

.4 

27.07 

211 .24 

235.40 

116.07 

4 

33 

29 

1123 

.7 

-19.24 

356,09 

242.06 

78.20 

15 

40 

54 

4101 

.7 

30.36 

191 .97 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1110.5  SGR  851.3  SG3  289.0 
RRT  -.7916  RRF  -.8947  RTF  .8396 
SGB  1399.2  R23  .1753  R13  -.9033 

SGI  1330.1  SG2  434.2  THA  144.38 

FLIGHT  TIME  92.00 


n T CTAMf'F  137 

VL  28.763  GAL  -IJ.46  A7L  92.43  HCA  126.30  SMA  138-09 

VP  38.422  GAP  .60  A7P  88.56  TAL  238.29  TAP  4.59 

7AL  160.31  7AP  95.80  ETS  6.58  7AE  139.00  ETE  116.30 


ORB  I T QETERMINA TJON  ACCURACY 


ST 

552.8 

SR 

117.7 

SS 

599.1 

CRT 

-.6033 

CRS 

.3738 

CST 

-.9621 

LSA 

809.5 

MSA 

150.3 

SSA 

21 .7 

ELI 

557.5 

El2 

93.1 

AlF 

172.47 

RAL  6.04 
INJ  LAT 
-17.31 
27.49 
-18.60 
28.09 
-22.03 
32.63 

BAU  .4498 
FAU  .10416 
BSP  4152 
FSP  -888 


RAO  6568.6 
INJ  LONG 
35.91 
242.18 
17.05 
221 .65 

1 .44 
202.38 


VEL 

INJ 


12.013  PTH 
RT  ASC  INJ 


2.33  VHP 
A7MTH  INJ 


238.17 

244.21 

237,59 

244.00 

235.86 

243.28 


112.77 

82.94 

113.83 

81 .95 

116.83 
79.19 


4.533 
TIME 

2 34  25 

13  11  46 

3 47  19 

14  32  49 

4 42  41 

15  46  49 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1241.7  SGR  862.5  SG3  283.9 
RRT  -.8137  RRF  -.9034  RTF  .8592 
SGB  1511.8  R23  -1847  Rl3  -.9098 

SGI  1449.5  SG2  429.5  THA  147.30 


ARRIVAL  CATE  JUN  6 1969 


ICC  .21162  INC  2.4280  VI  30.020 
RCA  108.84  APO  167.35  V2  34.797 
7AC  95.25  ETC  159.09  ClP  -97.42 

OPA  37.27  RAP  355.49  ICC  1.7043 
PO  CST  TIM  IN J 2 LAT  INJ  2 LONG 

1525.4  -14.08  28.73 

4725.5  26.23  233.74 

1276.9  -15.22  9.89 

4449.2  27.47  213.14 

1093.9  -J8.25  354.35 

4204.9  30.79  193.64 

ORBIT  DETERMINATION  ACCURACY 

ST  625.4  SR  123.6  SS  616.6 

CRT  -.7757  CRS  .5928  CST  -.9650 

LSA  874.8  MSA  144.7  SSA  21-2 

Eli  652.8  EL2  77.1  AlF  171  .15 


2094 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  MAR  6 1969 


fught  time  9a. oo 


arrival  oate  jun  0 1969 


HELIOCENTRIC  CONIC 

RL  140.4?  LAL  .00  LOL  165.25  VL  20.722 

RP  106.92  LAP  -2.11  LOP  294.73  VP  30.307 

RC  93.644  CL  -11.90  GP  39.64  7AL  159.16 

PLANETOCENTRIC  CONIC 


DISTANCE  270.352 

GAL  -11.31  A7L  92.73  HCA  129.45  SMA  137.75  ECC  .21036  INC  2.7207 
GAP  1.21  A7P  00.27  TAL  237.53  TAP  6.90  RCA  100.70  APO  166.73 
2AP  99.29  ETS  9.66  7AE  136.70  ETE  120.11  7AC 


VI  30.020 
V2  34.793 
93.73  ETC  159.92  ClP-102.10 


C3  42.209 

VHL  6 

.503 

OLA  -9.92 

RAL  7.05 

RAO  6560.6 

VEL  12.793 

PTH  2.33 

VHP  4.612 

DPA  37.63 

RAP  353.48 

ECC  1 .6960 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 11 

35 

2087.55 

-16.30 

33.60 

230.05 

113.40 

2 46  22 

1407.6 

-12.90 

26.49 

90.00 

11  30 

29 

5357.30 

27.74 

244.47 

245.51 

64.06 

13  7 46 

4757.3 

26.63 

235.90 

100.00 

3 20 

1 

1840.93 

-17.60 

14.06 

230.25 

114.56 

3 50  42 

1240.9 

-14.14 

7.70 

100.00 

13  4 

43 

5079.16 

29.15 

223.64 

245.33 

03.07 

14  29  23 

4479.2 

27.09 

215.26 

110.00 

4 25 

8 

1662.09 

-21.04 

359.50 

236.47 

117.59 

4 52  50 

1062.1 

-17.10 

352.50 

110.00 

14  24 

6 

4830.77 

32.94 

204.33 

244.60 

00.30 

15  44  37 

4230.0 

31  .25 

195 .51 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  A CCURACV 


TDE  - 

.7345 

TRA-1 .0443 

TC3  -.5973 

BAU 

.4034 

SGT 

1376.5  SCR 

070.3 

SG3 

276.7 

ST 

705.6 

SR 

137.5 

SS 

634.7 

RDE 

.1004 

RRA  .3019 

RC3 

.6117 

FAU 

.10025 

RRT 

-.0300  RRF 

-.9115 

RTF 

.0737 

CRT 

-.8919 

CRS 

.7582 

CST 

-.9670 

FOE'l 

.7039 

FRA  -.9115 

FC3-2.0522 

BSP 

4566 

SG6 

1620.6  R23 

.1946 

R13 

-.9149 

LSA 

9.8.5 

MSA 

139.4 

SSA 

20.5 

60  E 

.7413 

BRA  1.1119 

BC3 

.0550 

FSP 

-072 

SGI 

1572.?  SG2 

425.0 

THA 

149.00 

ELI 

7i6.e 

el? 

61  .2 

alf 

170.07 

LAUNCH  DATE  MAR  6 1969 


flight  time  96.oo 


ARRIVAL  OATE  JUN  10  1969 


HELIOCENTRIC  CONIC 


DISTANCE  204.536 


RL  140.42 

LAL 

.00 

LOL  165.25 

VL  28.677 

gal  -11.: 

16 

A7L  93.06 

HCA  132.60 

SMA 

137.39 

ECC  .20694 

INC 

3.0579 

VI 

30.020 

RP  100.93 

LAP 

-2.25 

LOP  297.09 

VP  38.351 

GAP  1.60 

A7P  67.93 

TAL  236.68 

TAP 

9.29 

RCA  100.68 

APO 

366.09 

V2 

34 .789 

RC  96.030 

gl 

-13.4J 

GP  40.82  2AL  157.85 

7AP  102.46 

ETS  12.81 

ZAt  134.35 

ETE 

123.39 

7 AC  92.38 

ETC 

160.66 

CLP 

-106.56 

PLANETOCENTRIC  CONIC 

C3  41.056 

VHL 

6.470 

Ola  -11.09 

RAL  8.17 

RAO  6560 

.6 

VEL  12.776 

PTH  2.32 

VHP 

4, 

,717 

DPA  30.12 

RAP 

351 .64 

ECC 

1 .6800 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INj 

l 2 LAT 

INJ 

2 LONG 

90.00 

2 

25  36 

2046.41 

-15.16 

31.11 

239.71 

114.20 

2 

59 

42 

1446.4 

11.77 

24  .07 

90.00 

11 

33  26 

5393.24 

27.96 

247.00 

247.00 

05.35 

13 

3 

19 

4793.2 

27.02 

230.54 

iOO.OO 

3 

41  22 

1001 .95 

-16.48 

12.50 

239.08 

115.30 

4 

11 

24 

1 201  .9 

12.93 

5.50 

1 00.00 

13 

0 21 

5112.94 

29.40 

226.32 

246.05 

04.35 

14 

25 

34 

4512.9 

26. 3 J 

217.60 

110.00 

4 

37  0 

1627.73 

-19.94 

357.44 

237.23 

110.36 

5 

4 

0 

1027.7 

- 

■16.00 

350.54 

110.00 

14 

21  12 

4059.92 

33.25 

206.55 

246.29 

01 .50 

15 

42 

12 

4259.9 

31  .73 

197.65 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

0R6JT  DETERMINATION  ACCURACY 

TOE  -.0317 

TRA- 

■1 .0910 

TC3  -.6821 

BAU  .5166 

SGT 

1513.6  SGR  073.9  SG3  267.4 

ST  794.0 

SR 

157.6 

SS 

652.3 

ROE  .1393 

RRA 

.3512 

RC3  .6222 

FAU  .09552 

RRT 

,0410  RRT  -, 

,9109  RTF  , 

.0044 

CRT  -.9555 

CRS 

.0644 

CST 

-.9704 

FOE-1 .7800 

FRA 

-.0106 

FC3-1 .9758 

BSP  4992 

SOB 

1747.7  R23  . 

,2057  R13 

.9100 

LSA  1030.6 

MSA 

134.7 

SSA 

19.7 

BOE  .8432 

BRA 

1.1461 

BC3  .9232 

FSP  -049 

SGI 

1696.3  SG2  421.0  THA  152.22 

ELI  800.2 

El2 

• 45.7 

alf 

169.23 

LAUNCH  DATE  MAR  6 1969 


flight  time  90.00 


ARRIVAL  CATE  JUN  12  1969 


HELIOCENTRIC  CONIC 


DISTANCE  290.609 


RL  140.42 

LAL 

.00 

LOL  165.25 

VL  28.628 

CAL  -11.00 

A7L  93.42 

HCA  135.76 

SMA 

136.99 

ECC  ,20757 

INC  3.4222 

VI 

30.020 

RP  108.94 

LAP 

-2.39 

LOP  301.05 

VP  38.312 

GAP  1.97 

A7P  87.55 

TAL  235.77 

TAP 

11.52 

RCA  108.56 

APO  165.43 

V? 

34.787 

RC  90.436  GL  -15.09 
PLANETOCENTRIC  CONIC 

GP  42.07 

7Ai  156.37 

7AP  105.28 

ETS  16.05 

7AE  131.96 

ETE 

126.22 

7AC  91.10 

ETC  163  .30 

CiP 

-110.00 

C3  41.522 

VHL 

6.444 

CLA  -32.38 

RAL  9.43 

RAO  6568.6 

VEL  12.763 

PTH  2.32 

VHP 

4.040 

DPA  30.76 

RAP  349.91 

ECC 

1 .6833 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lat 

INJ 

? LONG 

SOfcflO- 

2 

43  ?3 

2001 .13 

-13.00 

28.40 

240.77 

114.93 

3 

14  44 

1401.1 

-10.41 

21  .44 

90.00 

11 

27  39 

5434.49 

28.15 

250.08 

248.72 

86.04 

12 

50  13 

4034  .5 

27.42 

241  .49 

100.00 

3 

56  23 

1759.17 

-15.22 

9.95 

240.lt 

116.04 

4 

25  42 

1159.2 

-11.59 

3.04 

100.00 

12 

55  20 

5151 .67 

29.63 

229.17 

248.61 

05.84 

14 

21  12 

4551  .7 

20.74 

220.40 

1 10.00 

4 

50  18 

1590.31 

-10.71 

355.23 

238.20 

119.14 

5 

16  48 

990.3 

-14.69 

340 .43 

110.00 

14 

17  54 

4093.30 

33.56 

209.11 

240.17 

03.07 

15 

39  28 

4293.3 

32.23 

200 . 1 2 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.9393 

TRA-1. 1300 

TC3  -.7632 

BAU  .5403 

SGT  1650.3  SGR  071.0  SG3  255.6 

ST 

090.9 

SR 

101  .0 

SS 

668.2 

ROE  .1701 

RRA  .3146 

RC3  .6270 

FAU  .00996 

RRT  - 

.0492  RRF  - 

.9253  RTF 

.8920 

CRT 

-.9040 

CRS 

.9267 

CST 

-.9720 

FOE-1 .7791 

FRA  -.7006 

FC3-1 .8757 

BSP  5392 

SGB  1066.4  R23 

.2102  R13  - 

.9214 

LSA 

1120.6 

MSA 

130.7 

SSA 

10.6 

BOE  .9560 

BRA  1. 1 730 

BC3  .9877 

FSP  -011 

SGI  1819.0  SG2  417.7  THA  154,39 

Eli 

908.7 

El2 

30.9 

alf 

160.62 

LAUNCH  DATE  MAR  6 1969 

flight  time  100.00 

ARRIVAL 

CATE 

JUN 

14  1969 

HELIOCENTRIC  CONIC 

DISTANCE  296.014 

RL  140.42 

LAL  .00 

LOL  165.25 

VL  20.577 

CAL  -10.03 

A7L  93.03 

HCA  130.91 

SMA  136.58 

ECC 

.20623 

INC 

3.8300 

VI 

30.020 

RP  108.94 

LAP  -2.52 

LOP  304.22 

VP  30.272 

GAP  2.33 

A7P  07.11 

TAL  234.70 

TAP  13.69 

RCA 

100.4] 

APO 

164.75 

V2 

34.705 

RC  100.837 

CL  -16.96 

GP  43.45 

7AL  154.60 

ZAP  107.74 

ETS  19.39 

7AE  129.55 

ETE  120.63 

7AC 

90.11 

ETC 

161  .85 

CLP 

'114.02 

PLANETOCENTRIC  CONIC 

C3  41.325 

VHL  6.428 

OLA  -13.81 

RAL  10.63 

RAO  6560.6 

VEL  12.755 

PTH  2.32 

VHP  5.008 

OPA 

39.59 

RAP 

348 .28 

ECC 

1 .6001 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 59  24 

1950.62 

-12.41 

25.4  2 

24 2.09 

115.66 

3 31  55 

1350.6 

-0.86 

10.54 

90.00 

11  20  40 

5402.59 

26.29 

253.60 

250.72 

00.60 

12  52  11 

4002.6 

27.79 

244 .96 

100.00 

4 13  27 

1711,69 

-13.70 

7.16 

241 .40 

11 6.79 

4 41  59 

1111.7 

- 

10.07 

.33 

100.00 

12  49  26 

5196.76 

29.  BO 

232.51 

250.66 

07.59 

14  16  3 

4596.6 

29. J5 

223.77 

110.00 

5 5 21 

1549.15 

-17.33 

352.04 

239.41 

119.93 

5 31  10 

949.2 

- 

13.22 

346.14 

110.00 

14  14  ? 

4932.06 

33.04 

212.10 

250.35 

84.02 

15  36  14 

4332.1 

32.75 

203.03 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 

.0609 

TRA-1 .1612  TC3  - 

.6401 

BAU 

.5795 

SGT 

1707.9 

SGR 

860.4 

SG3 

242.9 

ST 

998.7 

SR 

211  .4 

SS 

605.9 

ROE 

.2199 

RRA  .2744  RC3 

.6201 

FAU 

.0.0406 

RRT 

-.8541 

RRF 

-.9316 

RTF 

.0981 

CRT 

-.9957 

CRS 

.9620 

CST 

-.9752 

FOE-1 

.7674 

FRA  -.5919  FC3-1 

.7611 

BSP 

5021 

SGB 

1987.6 

R23 

.2311 

R1 3 

-.9237 

LSA 

1223.1 

MSA 

127.0 

SSA 

17.3 

BOE  1 

.0035 

BRA  1.1931  BC3  1 

.0409 

FSP 

-775 

SGI 

1943.7 

SG2 

415.4 

THA 

156.32 

Fl| 

1020.7 

El2 

39.1 

AUF 

160.09 

2095 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69* 


LAUNCH  CATC  MAP  6 1969 

HELIOCENTRIC  CONIC 
PL  J40.4 Z LAL  .00 
RP  100.95  LAP  '2.64 
PC  103.240  GL  -19.05 
planetocentpic  CONIC 
C3  41.316  VHL  6.4 28 
LNCH  A7MTH  LNCH  TIME 


FLIGHT  TIME  102.00 
01  STANCE  3 02.912 


9 0.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


3 TO  16 

11  12  30 

4 33  9 

12  4 2 17 

5 22  35 

14  9 20 


LOL  165.25 

VL  28.523 

GAL  -10.65 

A7L  94.29 

HCA  142.05 

SMA 

136.15 

ECC 

.20495 

INC 

4.2927 

LOP  307.38 

VP  38.231 

GAP  2.67 

A?P  86.61 

TAL  233,74 

TAP 

15.79 

RCA 

106. 2 5 

APO 

164.05 

GP  44.98 

7 At  152,75 

7AP  109.82 

ETS  22.85 

?AE  121.09 

ETE 

130.69 

7AC 

89.14 

ETC 

162.32 

DLA  -15.43 

RAL  12.40 

PAD  6568.6 

VEL  12.755 

PTH  2.32 

VHP 

5.201 

DPA 

40.62 

RAP 

346.67 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i time 

PO 

CST  TIM 

INJ  2 LAT 

1893.45 

-10.71 

22.09 

243.75 

116,3 ? 

3 

51  49 

1293.5 

-7.08 

5539.66 

28.31 

257,77 

253.05 

90.69 

12 

44  49 

4939.7 

28. 11 

1658.26 

-12.12 

4.06 

243.02 

J 17.54 

5 

0 47 

1058.3 

-8.35 

5250.09 

29.89 

236.48 

253.06 

89.67 

14 

9 47 

4650.1 

29.53 

1503.41 

-15.76 

350.23 

240.93 

120.73 

5 

47  39 

903.4 

-11  .57 

4977.70 

34.06 

215.64 

252.91 

86.90 

15 

32  18 

4377.7 

33.26 

DIFFERENTIAL.  CORRECTIONS 
TOE- I. 1984  TPA-J.j 
POE  .2627  PPA  .2 
FOE- 1.7466  FPA  -.4 


LAUNCH  DATE  MAP  6 1969 

HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25 

PP  108.95  LAP  -2.75  LOP  310.54 

PC  105.643  Gt  -21.42  GP  46.73 

planetocentpic  CONIC 
C3  41.574  VHL  6.448  OLA  -17.26 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
3 44  53  1827.54 

2 4 5608.71 

56  16  1597.18 

12  33  22  5314.30 

5 42  37  1452.00 

14  3 3J  5032.25 

3IFFEPENTIAL  correct IONS  

TOE-1 .3583  TPA-1 .1899  TC3  -.9685 
ROE  .3094  RPA  .1765  PC 3 .6113 

FOE-1. 7246  FPA  -.3702  FC3-J .4769 
0OE  1.3931  BRA  1.2029  0C3  1.1453 


TC3 

-.9090 

BAU 

.6086 

RC3 

.6226 

FAU 

.07759 

FC3- 

1 .6257 

BSP 

6216 

BC3 

1 .1017 

FSP 

-728 

M 10- COURSE  EXECUTION  ACCURACY 
SGT  1923.4  SGR  860.1  SG3  228.4 
RRT  -.8556  RRf  -.9371  RTF  .9025 
SOB  2107.0  R23  .2450  RJ3  -.9252 

SGI  2065.8  SG2  414.5  THA  J58.14 

FLIGHT  TIME  104.00 


ARRIVAL  0AT£  JUN  16  1969 


30.020 

34.7fU 


i 2 LONG 
15.29 
249.11 
357.32 
227.69 
343.63 
206.49 

ORBIT  DETERMINATION  ACCURACY 


ST 

1117.9 

SP 

24  3.7 

SS 

702 

.7 

CRT 

-.9912 

CPS 

.9825 

CST 

-.9775 

LSA 

1336.7 

MSA 

126.2 

SSA 

15 

.7 

ELI 

1144.0 

El2 

17.9 

ALF 

167. 

73 

ARRIVAL  OATE  JUN  18  1969 


OISTANCE  308.983 

VL  28.467  GAL  -10.47  AZL  94,83  HCA  145.20  SMA  135.70  ECC  .20370  INC  4.8256  VI  3 0.020 

VP  38.189  GAP  2.99  A7P  86.03  TAL  232.63  TAP  17.83  RCA  J08.06  APO  163.35  V2  34.783 

7Al  150.55  ZAP  111.49  ETS  26.47  7AE  124.55  ETE  132.45  7AC  88.24  ETC  162.72  ClP-122-31 


90.00 
90.00 
100.00 
1 00.00 
110.00 
110.00 


11 

4 


PAL  14.18 
INJ  LAT 
-8.69 
28.15 
-10.17 
29.82 
-13.95 
34.18 

BAU  .6366 
FAU  .07092 
BSP  6641 
FSP  -682 


2,32  VHP  5.433  OPA  4] ,89  RAP  345.00  ECC  j .6042 


INJ  LONG 

INJ  PT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18.30 

245.86 

117.06 

4 15  20 

1227.5 

-4.99 

11  .57 

262.81 

255.77 

93.22 

12  35  33 

5008.7 

28.30 

254 .15 

.58 

245.07 

118.26 

5 22  53 

991.2 

-6.31 

353.91 

241 .25 

253.86 

92.18 

14  3 56 

4714.3 

29.80 

232.44 

347.34 

242.85 

121.53 

6 6 49 

852-0 

-9.68 

340.85 

219.90 

255.93 

89.42 

15  27  23 

4432.2 

33.72 

2 JO .68 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  2059*8  SCR  850.8  SG3  213.3 
RRT  -.8549  RRF  -.94 22  RTF  .9066 
SGB  2228.6  R23  .2584  R13  -.9268 

SCI  2169.6  SG 2 415.3  THA  159.79 


ORBIT  DETERMINATION  ACCURACY 
ST  1252.5  SR  280.3  SS  121 .6 

CRT  -.9944  CR$  .9929  CST  -.9798 

LSA  1466.9  MSA  126.0  SSA  14,0 

ELI  1283.1  £l2  29.0  AlF  167,45 


LAUNCH  CATE  MAR  6 1969 


flight  time  106.00 


ARRIVAL  CATE  JUN  20  1969 


HELIOCENTRIC 

: conic 

RL  148,42 

lal  .00 

La  165.25 

VL 

28.409 

RP  108.95 

LAP  -2.86 

LOP  313.70 

VP 

38.146 

RC  108.045 

Cl  -24.12 

GP  48.73 

ZAl 

148.02 

PLANETOCCNTRIC  CONIC 

C3  42.213 

VHL  6.497 

CLA  -19.34 

RAL 

16.21 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 14  41 

1 749.60 

-6.25 

90.00 

10  40  29 

5694.34 

27.67 

100. QO 

5 24  0 

1525.92 

-7.85 

100.00 

12  21  51 

5393.26 

?9. 47 

110.00 

6 6 16 

1393.48 

11.84 

110.00 

13  56  4 

5098.46 

34.10 

DIFFERENTIAL  CORRECTIONS 

TDC-I .5455 

TRA-1 .1827 

TC3-1 .0129 

BAU 

.6617 

ROE  .3577 

RPA  . 1 1 70 

RC3  .5904 

FAU 

.06387 

FDE-1 .6965 

FRA  -.2614 

FC3-1 .3098 

BSP 

7033 

BOE  i . 5863 

BRA  1 .1884 

BC3  1.1725 

FSP 

-629 

LAUNCH  CATE  MAR  6 1969 

HELIOCENTRIC  CONIC 

RL  148.42 

LAL  .00 

La  165.25 

VL 

28.349 

RP  108,94 

LAP  -2.95 

LOP  316.87 

VP 

38.102 

RC  110.446 

CL  -27.21 

GP  51  .05 

7AL 

145.09 

PLANETOCENTRIC  CONIC 

C3  43.416 

VHL  6.589 

DLA  -21 .72  RAL 

18.56 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 5 2 8 

1653.69 

-3.19 

90.00 

10  29  45 

5804.41 

26.59 

100.00 

5 58  17 

1440,18 

-4.99 

100.00 

12  6 17 

5493.16 

28.63 

110.00 

6 34  48 

1325.75 

-9.35 

110.00 

13  46  16 

5180.35 

33.68 

DIFFERENTIAL  CORRECTIONS 

TOE- 1 .7726 

TRA-1 .1578 

TC3-1 .0388 

BAU 

.6848 

ROE  .4092 

RRA  .0496 

RC3  .5594 

FAU 

.05672 

FOE-1 .6679 

FRA  -.1594 

FC3-1  .1310 

BSP 

7459 

BOE  1 .8192 

BRA  1.1 588 

BC3  1 .1199 

FSP 

-577 

OISTANCE  315.028 


GAL 

-10. 

-28 

AZL 

95. 

45 

HCA 

148 

.34 

SMA 

135, 

.25 

ECC 

GAP 

3. 

.30 

AZP 

85, 

,36 

TAL 

231 

.47 

TAP 

19 

.81 

RCA 

ZAP 

112. 

.7] 

ETS 

30. 

.27 

ZAE 

121 

.91 

ETC 

133, 

.99 

ZAC 

.20250  INC  5.4498  Vl  30.020 
107,86  APO  162.64  v2  34.783 
87.56  ETC  163.09  ClP-125.83 


RAO  6568.6  VEL  12-790  PTH  2.33  VHP  5 . 7 1 5 OPA  43.40  RAP  343.19  ECC  1 .6947 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


13.87 

248.58 

117,68 

4 

43 

269.03 

258.94 

96.29 

12 

23 

356.56 

247.71 

118.94 

5 

49 

247.09 

259.14 

95.24 

13 

51 

344.12 

245.31 

122.30 

6 

29 

225.07 

259.51 

92.46 

15 

21 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2193.6  SGR  836.7  SG3  196.9 
PPT  -.8503  RRF  -.9462  RTF  .9099 
SGB  2347.7  R23  .2718  R13  -.9282 
SGI  2310.2  SG2  4]0.J  THA  16 1.40 


50 

1J49.6 

-2.49 

7.20 

23 

5094 . 3 

28.25 

260 .4J 

26 

925.9 

-3.93 

349.97 

44 

4793.3 

29.89 

238 .31 

29 

793.5 

-7.49 

337,72 

3 

4498.5 

34.07 

215.82 

ORBIT  DETERMINATION  ACCURACY 

ST  1403.2 

SR 

31  7.9 

SS  740.0 

CRT  -.9 699 

CRS 

.997 6 

CST  -.9821 

LSA  1612.8 

MSA- 

- 127.4 

SSA  12.1 

ELI  1438.1 

El2 

43.9 

ALF  167.35 

flight  time  loa.oo 


ARRIVAL  CATE  JUN  22  1969 


DISTANCE  321.049 


GAL  -10.08 

AZL  96.20 

HCA  151.40 

SMA  134.70 

ECC  .20135 

INC 

6.1961 

Vl  30.020 

GAP  3,60 

AZP  84.55 

TAL  230.26 

TAP  21.74 

RCA  107.64 

APO 

161 .92 

V2  34.704 

ZAP  113.46 

ETS  34.30 

ZAE  119.10 

ETE  135.39 

ZAC  86.44 

ETC 

163.49 

CLP- 129.29 

RAO  6568.6 

VEL  12.837 

PTH  2.34 

VHP  6.062 

DPA  45.18 

PAP 

341 .10 

ECC  1 .7145 

INJ  LONG 

INJ  PT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  GST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8.40 

252.18 

118.15 

5 19  42 

1053.7 

.60 

1 .85 

276.91 

262.58 

100.10 

12  6 29 

5204.4 

27.72 

268 .42 

351.79 

251  .18 

119.51 

6 22  18 

840-2 

-1  .03 

345 .25 

254.39 

262.96 

98.99 

13  37  50 

4893.2 

29.57 

245.72 

340.45 

240.51 

123.03 

6 56  53 

725.8 

-4.94 

334.1  5 

231.42 

263.75 

96.22 

15  12  36 

4580.3 

34.17 

222.21 

MIO-COURSE  EXECUTION  ACCURACY 

0P8IT  DETERMINATION  ACCURACY 

SGT  2329.0  SGR  819.9  SG3 

180.1 

ST  1575.8 

SP 

356.8 

SS  760.3 

PPT  - 

.8421  RRF  - 

.9407  RTF 

.9138 

CRT  -.9852 

CPS 

.9995 

CST  -.9844 

SGB  2469.1  R23 

.2830  R13  - 

.9302 

LSA  1780.9 

MSA 

129.9 

SSA  10.2 

SGI  2432.6  SG2 

423.4  THA  162-96 

ElI  1614.6 

EL2 

59.7 

AlF  167.41 

2096 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  DATE  HA*  6 1969 
HELIOCENTRIC  CONIC 


flight  time  110.00 


ARRIVAL  DATE  JUN  24  J969 


*L 

140.42 

LAL 

.00 

LOL 

RP 

100.94 

LAP 

-3.04 

LOP 

RC 

112.844 

CL 

-30.76 

GP 

PLANETOCENTRIC  CONIC 

C3 

45.482 

VHL 

6.744 

o 

r 

»• 

OISTANCE  327 .04*  ' 

165.25  VL  20.208  GAL  '9.67  AZL  97.il  HCA  154, 6j  SNA  134.31  ZCC  .20024  INC  7.JO90  VI  30.020 

320.03  VP  30.050  GAP  3.00  A7P  03.57  TAL  229.00  TAP  23.62  RCA  107.42  APO  161.21  V2  34.786 

53.76  ZAL  141.69  7AP  113.60  ETS.  30.64  7AE  116.00  ETE  136.77  7AC  05.41  ETC  164.00  ClP-132.78 


LNCH  A7MTH  LNCH  TIME 


L-I  TIME 
1525.70 
667.63 
1331  .16 
5625.57 
1245.45 
5204.04 


90.00  5 42  36 

90.00  10  1 15 

100.00  6 42  53 

100.00  11  43  39 

110.00  7 10  13 

110.00  13  32  49 

DIFFERENTIAL  CORRECTIONS 

TDE-2.0541  TRA-1.1076  TC3-1 .0375 
ROE  .4602  RRA  -.0295  RC3  .5139 
FOE-1 .6361  FRA  -.0623  FC3  -.9400 
BOE  2.1050  BRA  1.JO0O  0C3  1.1570 

LAUNCH  DATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  140.42  LAL  .00  LOL  165.25 
RP  100.93  LAP  -3.12  LOP  323.20 
RC  115.239  CL  -34.06  CP  56.91 
PLANETOCENTRIC  CONIC 
C3  40.934  VHL  6.995  OLA  -27.50 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  7 0 26  1299.30 

90.00  91  39  930.72 

100.00  7 47  59  1171 .59 

100.00  11  4 40  5821.79 

UO.OO  7 56  11  1145.05 

110.00  13  13  5 5420.30 

DIFFERENTIAL  CORRECTIONS 

TDE-2.4J20  TRA-1 .0206  TC3  -.9907 
ROE  .5016  RRA  -.1253  RC3  .4400 
FOE-1. 5991  FRA  .0306  FC3  -.7397 
BOE  2.4644  BRA  1,0203  BC3  1 .0949 


RAl  21.31 
INJ  LAT 
.94 
24.36 
-1.31 
26.05 
-6.35 
32.64 

8AU  .7040 
FAU  .04930 
BSP  7083 
FSP  -522 


RAO  6560.7  VEL  12.917  PTH  2.35 
INJ  LONG  INJ  RT  ASC 


VHP  6.501  DPA  47.23  RAP  330.53  ZCC  1.7405 


1.34 

309.51 

345.79 

263.83 

336.18 

239.33 


257.16 

266.57 

255.90 

267.20 

252.70 

260.72 


MID-COURSE  EXECUTION  ACCURACY 
SOT  2464.2  SGR  796.3  SG3  162.6 
RRT  -.0276  RRF  -.9479  RTF  .9185 
SCfl  2589.7  R23  .2914  R13  -.9330 

SCI  2553.5  SC2  431.4  THA  164.50 

FLIGHT  TIME  112.00 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

110.30 

6 0 2 

925.8 

4.71 

354.70 

104.91 

10  12  23 

67,7 

26.17 

301  .31 

119.87 

7 5 5 

731.2 

2.67 

339.27 

103.65 

13  17  24 

5025.6 

28.46 

255.40 

123.66 

7 30  59 

645.4 

-1  .88 

329.94 

100.78 

J 5 0 53 

4604.0 

33.70 

230.28 

ORBIT  DETERMINATION  ACCURACY 


ST 

1772.9  SR 

391  .7 

SS 

701 . 1 

CRT 

-.9803  CRS 

.9991 

CST 

-.9867 

LSA 

1972.0  MSA 

133.6 

SSA 

0.4 

ELI 

1014.1  EL2 

75.7 

ALF 

167.76 

ARRIVAL  OATE  JUN  26  1969 


VL  28 .226 
VP  30.014 
7AL  137.73 

RAL  24.60 
INJ  LAT 
0.15 
18.69 
4,09 
23.01 
-2.56 
30.45 

BAU  .7163 
FAU  .04101 
BSP  0254 
FSP  -460 


CAL 

CAP 


OISTANCE  333.013 

-9.65  A7L  90.26  HCA  157.74  SMA  133.83  ZCC  .19918  INC  0.2617  Vi 
4.15  A7P  02.35  TAL  227.69  TAP  25.43  RCA  107.10  APO  160.49  V2 


30.020 

34.709 


7AP  113.31  ETS  43.39  7AE  112.74  ETE  130.30  7AC  04.10  ETC  164.70  ClP-136.45 


RAO  6560.8  VEL  13.050  PTH  2.30  VHP  7.072 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


340.62 

326.69 

337.03 

277.13 

330.95 

249.35 


265.00 

269.91 

262.79 

271 .66 

250.66 
274.36 


117.21 

111.67 

119.64 

109.63 

124.10 

106.33 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  2597,5  SCR  759.3  SG3  144.2 
RRT  -.0011  RRF  -.9397  RTF  .9241 
SC6  2706.2  R23  .2960  R13  -.9367 

SCI  2669.9  SC2  442.1  THA  166.44 


7 30  6 
9 17  10 
0 7 30 

12  4j  49 
0 15  17 
14  43  25 


OPA  49.52  RAP  335.23  ZCC  1.80 53 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


699.4  11.73  34J.77 

330.7  21.47  319.12 

571.6  8.00  330.43 

5221.0  25.47  269.20 

545.0  1.93  324.75 

4020.3  32.39  240.67 

ORBIT  DETERMINATION  ACCURACY 
$T  1996.0  SR  412.8  SS  800.5 

CRT  -.9742  CRS  .9967  CST  -.9890 

LSA  2106.2  M$A  130.1  SSA  6.7 

ELI  2037.0  El2  91.4  AlF  160.59 


LAUNCH  OATE  1 

MAR 

6 1969 

HELIOCENTRIC  conic 

RL  140.42 

LAL 

.00 

La  165.25 

VL  20.163 

RP  108.92 

LAP 

-3.19 

LOP  326.36 

VP  37.970 

RC  117.630 

CL 

-39.57 

GP  60.59  7Al  133.11 

PLANETOCENTRIC  CONIC 

C3  54.747 

VHL 

7.399 

OLA  -31 .10 

RAl  28.61 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

76.57 

6 

34  21 

1405.74 

14.04 

103.43 

10 

7 43 

800.12 

14.06 

76.57 

6 

34  21 

1405,74 

14  .04 

103.43 

10 

7 43 

600.12 

14.06 

110.00 

9 

I 32 

100 7.16 

2.74 

110.00 

12 

39  43 

5614:74 

25.97 

DIFFERENTIAL  CORRECTIONS 

TOE-2.8916 

TRA 

- .8819 

TC3  -.9146 

BAU  . 7202 

ROE  .5146 

RRA 

-.2406 

RC3  .3630 

FAU  .03431 

FOE-I .5628 

FRA 

.1144 

FC3  -.5425 

BSP  8671 

BOE  2.9370 

BRA 

.9141 

6C3  .9040 

FSP  -402 

flight  time  im.oo 
DISTANCE  330.954 

CAL  -9.43  A7l  99.77  HCA  160.86  SMA  133.35 

GAP  4.40  A7P  80.76  TAL  226 . 34  TAP  27.20 

7AP  112.30  ETS  40.79  7AE  108.99  ETE  140.30 

RAO  6569.0  VEL  J 3.271  PTH  2.42  VHP  7.045 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
5.40  274,09  110.04  6 59  7 

314.06  274.10  118.03  10  21  3 

5.40  274.09  110.04  6 59  7 

314.86  274.10  118.03  JO  21  3 

323.7J  267.23  124.09  9 16  19 

262.66  280.14  113.05  14  13  18 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2735,3  SCR  703.4  SG3  125.8 
RRT  -.7516  RRF  -.9141  RTF  .9326 
SOB  2824.3  R23  .2920  R13  -.9426 

SCI  2787.3  SC2  455.3  THA  168.76 


ARRIVAL 

CATE 

JUN 

28 

1969 

zee 

.19816 

INC 

9.7681 

VI 

30. 

020 

RCA 

106 

.93 

APO 

159.78 

V2 

34. 

792 

ZAC 

82 

.63 

ETC 

166.12 

CLP- 

-140 

.62 

OPA 

51 

.96 

RAP 

330.00 

zee 

J .9010 

PO  CST 

TIM 

INJ 

2 LAT 

INJ 

2 LONG 

085.7 

17.68 

358.49 

200.1 

17.70 

307.87 

805.7 

17.68 

358.49 

200.1 

17.70 

307,07 

407.2 

7.19 

317.46 

5014.7 

28.86 

254.69 

ORBIT  DETERMINATION  ACCURACY 

ST 

2252.2 

SR 

404.3 

SS  820.7 

CRT 

-.9639 

CRS 

.9905 

CST  -.9913 

LSA 

2426.8 

MSA 

142.7 

SSA  5.2 

Eli 

2285.7 

El2 

106. 1 

ALF  170.16 

LAUNCH  OATE  MAR 

6 1969 

HELIOCENTRIC  CONIC 

RL  148.42 

LAL 

.00 

La  165.25 

VL  28 .098 

RP  108.91 

LAP 

-3.25 

LOP  329.53 

VP  37.926 

RC  120.015 

CL 

-44.91 

CP  64.87 

2 A L 127.75 

PLANETOCENTRIC  CONIC 

C3  64.913 

VHL 

8.057  OLA  -34.94 

RAL  33.61 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

60  *61 

6 

3 11 

1685.32 

14.12 

111.39 

11 

18  47 

683.53 

14.J3 

68.61 

6 

3 11 

1685.32 

14.12 

111.39 

11 

18  47 

683.53 

14.13 

68.61 

6 

3 11 

1685.32 

14.12 

111.39 

11 

18  47 

683.53 

14.13 

DIFFERENTIAL  CORRECTIONS 

TOE-3.5518 

TRA 

-.6527 

TC3  -.7731 

BAU  .7061 

ROE  .4367 

RRA 

-.3812  RC3  .2537 

FAU  .02678 

FOE-1 .5276 

FRA 

.1930 

FC3  -.357?  BSP  9034 

BOE  3.5786 

BRA 

.7559  BC3  .8137  FSP  -340 

FLIGHT  TIME  116.00 


OISTANCE  344.061 


CAL  -9.19 

A7t  101.03 

HCA  163.96 

SMA 

132.07 

CAP  4.64 

A7P  70.61 

TAL  224.94 

TAP 

20.09 

ZAP  HO. 59 

ETS  55.35 

ZAt  104.67 

ETE 

143.40 

RAO  6569.2 

VEL  13.640 

PTH  2.49 

VHP 

0 

.945 

INJ  LONG 

INJ'RT  ASC 

INJ  A7MTH 

INJ  TIME 

20.06 

202.50 

122.30 

6 

31 

17 

305.94 

202.51 

122.30 

11 

30 

10 

20.06 

202.50 

122.30 

6 

31 

17 

305.94 

202.51 

122.30 

11 

30 

10 

20.06 

202.50 

122.30 

6 

31 

17 

305  .$4 

202.51 

122.30 

11 

30 

10 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2872.7  SCR  610.6  SG3  107.2 
RRT  -.6307  RRF  -.0209  RTF  .9444 
SOB  2936.9  R23  .2794  R13  -.9509 

SCI  2099.1  SC2  469.5  THA  172.16 


ARRIVAL  CATE  JUN  30  1969 


ZCC  .19716  INCH. 8337  VI  30.020 
RCA  106.68  APO  159.07  V2  34,796 
7AC  80.59  ETC  168.63  CLP-U5.92 


OPA  54.38  RAP  324.68  ZCC  2.0683 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1085.3  10.28  14.16 

03.5  18.29  299.24 

1005.3  18.28  14.16 

03.5  18.29  299.24 

1085.3  18.20  14.16 

03.5  18.29  299.24 

ORBIT  DETERMINATION  ACCURACY 

ST  2531.0  SR  326.2  SS  040.6 

CRT  -.9298  CRS  .9654  CST  -.9936 

LSA  2683.6  MSA  146.9  SSA  4.0 

ELI  2550.0  EL2  119.2  AlF  173.15 


2097 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  140.42  LAL  .00  LOL  165.25 

RP  106.69  LAP  -3.30  LOP  332.70 

RC  122. 394  CL  -50.76  OP  69.75 

planetocentric  CONIC 
C3  64.010  VHL  9.166  OLA  -36.65 

LNCH  AZMTH  LNCH  TIME  L- I TIME 
62.21  5 54  45  1645.14 

117.79  12  17  56  644.07 

62.21  5 54  45  1645.14 

117.79  12  17  56  644.07 

62.21  5 54  45  1645.14 

117.79  12  17  56  644.07 


LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  146.42  LAL  .00 


FLIGHT  TIME  116.00 


ARRIVAL  DATE  JUL  2 1969 


DISTANCE  350.723 

VL  26.034  GAL  -8.94  AZL  104.85  HCA  167.03  SMA  132.39  ECC  .19616  INC14.8536  VI  30.020 
VP  37  882  GAP  4.87  A?P  75.51  tal  223.48  TAP  30.51  RCA  106.42  APO  158.36  V2  34.600 
7AL  121  59  ?AP  108.13  ETS  64.37  ZAE  99.54  ETE  149.02  ZAC  77.80  ETC  173.73  ClP-154.04 


RAL  39.97 
INJ  LAT 
13.05 
13.07 
13.05 
13.07 
13.05 
13.07 


RAO  6569.6  VEL  |4.*30  PTH  2.61  VHP  10.613 
INJ  LONG  INJ  RT/ASC  INJ  A7MTH  INJ  TIME 


33.03 

302.00 

33.03 

302.00 

33.03 

302.00 


293  ^2 
293.24 
293.22 
293.24 
293.22 
293.24 


126.92 

126.92 

126.92 

126.92 

126.92 

126.92 


6 25  30 
12  26  40 
6 25  30 
12  28  40 
6 25  30 
12  28  40 


TC3 

-.5719  BAU 

.6587 

RC3 

.1298  FAU 

.01943 

FC3 

-.2003  BSP 

9406 

8C3 

.5865  FSP 

-202 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3005.6  SGR  491  .3  SG3  69.4 
RRT  -.2010  RRF  -.4430  RTF  .9612 
SOB  3045.5  R23  .2499  R13  -.9625 

SGI  3007.2  SG2  461 .0  THA  17&.07 

FLIGHT  TIME  120.00 


OISTANCE  356.513 


planetocentric  CONIC 


57.36  6 5 19 

122.64  13  12  7 

57.36  6 5 19 

122.64  13  12  7 

57.36  6 5 19 

122.64  13  12  7 

DIFFERENTIAL  corrections 
TOE -5. 73 39  TRA  .4794  TC3  -.3203  0AU  .5335 

ROE-1.2614  RRA  -.5641  RC 3 .0196  FAU  .01202 

FOE-1. 5303  FRA  .3603  FC3  -.0637  BSP  9758 

80E  5.8710  0RA  ,7403  0C3  .3209  FSP  -230 


LOL  165.25 

VL 

27.969 

GAL  -8.68 

AZL  109.69 

HCA  170.05 

LOP  335.87 

VP 

37.839 

GAP  5.07 

AZP  70.59 

TAL  221.96 

GP  74.85 

ZAL 

114.71 

ZAP  104.92 

ETS  79.59 

ZAE  93.17 

OLA  -42-16 

RAL 

48.08 

RAO  6570.3 

VEL  15.675 

PTH  2.79 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1989.32 

10.30 

43.05 

306.49 

131.11 

666.06 

10.31 

301.60 

306.50 

131 .11 

1989.32 

10.30 

43.05 

306.49 

131.21 

666.06 

10.31 

301.60 

306.50 

131.11 

1989.32 

10.30 

43.05 

306.49 

131.11 

666.06 

10.31 

301.60 

306.50 

131.11 

32.01 


6 38  28 
13  23  13 
6 38  28 
13  23  13 
6 38  28 
13  23  13 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  3049.3  SGR  758.1  SG3  73.1 

RRT  .7560  RRF  .6296  RTF  .9819 

SG6  3142,2  R23  -.2019  R13  .9762 

SGI  3104.1  SG2  487.5  THA  10.92 


LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  148.48  LAL  .00  LOL  165.25 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127.128  GL  -60.98  GP  77.57 

planetocentric  conic  

C3  227.546  VHL  15.085  OLA  -43.27  RAL  57.97 
LNCH  AZMTH  LNCH  TIME  L-J  TIME  INJ  LAT 
55.80  6 38  20  2109.37  5.78 

184.20  13  57  57  751.46  5.80 

55.80  6 38  20  2109.37  5.78 

184.20  13  57  57  751.46  5.80 

55.80  6 38  20  2109.37  5.70 

184.80  13  57  57  751.46  5.60 

DIFFERENTIAL  CORRECTIONS 
TOE-5. 6765  TRA  1.7320  TC3  -.0731  0AU  .2252 

ROE-5.7816  RRA  .3458  RC3  .0114  FAU  .00295 

FOE- 1 .6663  FRA  .5254  FC3  -.0112  0SP  9966 

BOE  8.0597  BRA  1.7669  0C3  .0740  FSP  -J88 

LAUNCH  DATE  MAR  6 1969 
HELIOCENTRIC  CONIC 

RL  148,48  LAL  .00  LOL  165.85  VL  87 .837 

RP  108.84  LAP  -3.39  LCP  348.81  VP  37.754 

RC  189.481  CL  -58.88  OP  69.58  ZAL  100.35 

PLANETOCENTRIC  CCNJC 

C3  573.568  VHL  23.991  OLA  -38.11  RAL  67.82 
LNCH* ATM TH  LNCH  TIME  L-I  TIME  INJ  LAT 
63.36  7 51  27  8113.03  1.09 

116.64  14  3.25  944.26  1.11 

63.36  75127  2113.03  1.09 

116.64  14  3 25  944.86  1.11 

63.36  75127  2113.03  1.09 

116.64  14  325  944.26  l .11 

DIFFERENTIAL  CORRECTIONS 
TOE  .0965  TRA  2.0530  TC3  -.0173  BAU  J.1316 
RO-11.4802  RRA  3.9803  RC3  .1460  FAU- .01636 
FOE-2.0681  FRA  .9687  FC3  .0246  BSP  9734 

BOE1 1.4806  BRA  4.4785  8C3  .1471  FSP  -161 


flight  time  122.00 

OISTANCE  362.160 

VL  27.903  GAL  '8.37  A7L  118.54  HCA  172.94  SMA  131.43 

VP  37  796  GAP  5.23  A7P  61.64  TAL  280.33  TAP  33.28 

TAL  107.38  ZAP  101.04  £TS  110.46  ZAE  84.56  ETE  188.99 


OPA  56.36  RAP  316.15  ECC  2.3826 
PO  CST  TIM  INJ  2 LAT  INJ  8 LONG 
1245.1  17.76  26.74 

44.1  17.78  295.71 

1245.1  17.76  26.74 

44.1  17.70  295.71 

1245.1  17.76  26.74 

44.1  17.70  295.71 

ORBIT  DETERMINATION  ACCURACY 
ST  2810.0  SR  137. J SS  866.3 

CRT  -.3323  CRS  .4163  CST  -.9959 

LSA  2939.9  MSA  149.2  SSA  3.0 

ELI  2010.4  EL2  129.3  ALF  179.07 

ARRIVAL  DATE  JUL  4 1969 


ECC  .1951 0 I NCI 9.6879  Vj  30.020 
RCA  106.17  APO  157.65  V2  34.805 
ZAC  73.79  ETC  185 . 33s,  ClP-1  70  .04 

OPA  57.04  RAP  304.55  ECC  3.0469 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1389.3  15.49  37.22 

66.1  15.51  295.77 

1389.3  15.49  37.22 

66.1  1 5.51  295.77 

1389.3  15.49  37.22 

66.1  15.5 1 295.77 

ORBIT  DETERMINATION  ACCURACY 
ST  2947.6  SR  658.6  SS  912.9 

CRT  .9774  CRS  -.9627  CST  -.9981 

LSA  3151 .7  MSA  149.5  SSA  2.3 

ELI  3017,2  EL8  136.0  AlF  18-34 

ARRIVAL  DATE  JUL  6 1969 


RAO  6571.3  VEL  18.678  PTH  3.06  VHP  10.566 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


49.55 

305.04 

.49.55 

305.04 

49.55 

305.04 


381 .77 
321.79 

321.77 
321.79 
321.77 
321 .79 


132.96 

132.96 

132.96 

132.96 

132.96 

132.96 


7 13  29 
14  10  28 
7 13  29 
14  10  28 
7 13  29 
14  10  28 


GAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2340.3  SGR  2181 ,0  $G3  59.7 

RRT  .9453  RRF  .9454  RTF  .9989 

SG6  3204.9  R23  -.1493  R13  .9877 

SGI  3160.9  SG2  528.8  THA  42.76 

flight  time  i24.oo 

DISTANCE  367.405 

-7.98  AZL  138.16  HCA  175-45  SMA  130.96 
5.27  AZP  41.93  TAL  218.45  TAP  33.91 
96.88  ETS  152.18  7AE  70.74  EJE  227.73 


ECC  .19380  INC28.5431  V]  30.020 
RCA  105.96  APO  156.90  V2  34.811 
?AC  67.44  ETC  213.16  CLP  152.81 

OPA  54.64  RAP  290.17  ECC  4.7448 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1509.4  11-20  44.01 

151.5  J 1.21  299.50 

1509.4  'll.  20  44.01 

151.5  11.21  299.50 

1509.4  11.20  44.01 

151-5  11.21  299.50 

ORBIT  DETERMINATION  ACCURACY 
ST  2173.1  SR  2173.9  SS  1023.9 
CRT  .9950  CRS  -.9946  CST-i .0000 
LSA  3235.7  MSA  162.8  SSA  1-5 
ELI  3069.9  EL2  154.1  ALF  45.01 


RAO  6572.5 

VEL  26.398 

PTH  3.38 

VHP  29*960 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

45.85 

336.41 

128.09 

$ 26  40 

317.49 

336.42 

128,09 

14  19  10 

45.85 

336.41 

128,09 

8 26  40 

317.49 

336.42 

128,09 

14  19  10 

45.85 

336.41 

128.09 

8 26  40 

317.49 

336.42 

128.09 

14  19  10 

ARRIVAL  DATE  JUL  8 1969 


ECC  .19163  INC40.1588  Vi  30.020 
RCA  105.86  APO  156.05  V2  34.818 
7AC  55.53  ETC  252.96  CLP  110.09 

OPA  45,17  RAP  275.52  ECC10.4723 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1513.0 

344.3 

1513.0 

344.3 

1513.0 

344.3 


6.01 

6.03 

6.01 

6.03 

6.01 

6.03 


39.94 
311.59 
39.94 
311 .59 
39.94 
311 .59 


ORBIT  DETERMINATION  ACCURACY 


SOT 

629.1  SGR 

3076.9  SG3 

50.7 

ST 

RRT 

.3262  RRF 

.9926  RTF 

.4389 

CRT 

SGB 

3140,6  R23 

-.1086  R13 

.994! 

LSA 

SGI 

3084.0  SG2 

593.3  THA 

86.04 

ELI 

.0 


2090 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
ffL  148 ,42  LAL  .00  LOL  165.25 

RP  1 08.82  LAP  -3.39  LOP  345.39 

RC  131.623  CL  43.13  CP  -48.08 

PLANETOCENTRIC  CONIC 
C31609.6I3  VHL  40.120  OLA 
LNCH  TIME 
16  44  23 
2 40  17 
16  44  23 
2 40  17 
16  44  23 
2 40  17 

DIFFERENTIAL  CORRECTIONS 
TOE-5. 1293  TRA  1.3114  TC3  -.0949 

R0-J4.2109  RRA  -.7704  RC3  -.1707 

FOE  3.2051  FRA  .2076  FC3  .0370 

B0E15.1063  BRA  1.5209  BC3  .1953 

LAUNCH  DATE  MAR  6 1969 


FLICHT  TIME  126.00 


ARRIVAL  DATE  JUL  10  1969 


LNCH  A7MTH 
30.50 
149.20 
30.50 
149.20 
30.60 
149.20 


63.21 
L-I  TIME 
5072.94 
3372.13 
5072.94 
3372.13 
5072.94 
3372.13 


VL  27.772 
VP  37.712 
7AL  96.67 

RAL  4 8.99 
INJ  LAT 

1 .44 
1.45 
1 .44 
1.45 
1 .44 
1.45 

BAU  4.2031 
FAU-. 06677 
BSP  8096 
FSP  -152 


CAL 

CAP 

7AP 


OISTANCE  378.) 

169 

-8.73 

A7L 

2.31 

HCA 

183, 

.40 

6.87 

A7P 

177.68 

TAL 

219. 

,44 

95.30 

ETS 

180.86 

7AE 

53. 

.1  ! 

6573.2 

VEL 

41 .604 

PTH 

3. 

,57 

i LONG 

INJ 

RT  ASC 

INJ 

A7MTH 

SNA  130.49  ECC 
TAP  42.84  RCA 
ETE  J 10.49  7AC 


.20372  INC87.6838 
103.90  APO  157.07 
62.33  ETC  82.67  CLP 


VI  30.020 
V2  34.825 
97.95 


243.20  319.73  26.80 

101.89  319.71  26.80 

243.20  319.7}  26.80 

101.89  319.7 J 26.80 

243.20  319.73  26.80 

101.89  319.71  26.80 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1135.3  SCR  2460.7  SC3  47.5 
RRT  .8692  RRF  -.9996  RTF  -.8559 
500  2709.9  R23  -.1078  R13  -.9941 
SCI  2659.7  SC2  519.3  THA  67.23 


INJ  TIME 


OPA  -71.03  RAP  248.25  ECC27.4901 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


18 

3 

18 

3 

18 

3 


8 56 
36  29 
8 56 
36  29 
8 56 
36  29 


4472.9 

2772.1 

4472.9 

2772.1 

4472.9 

2772.1 


-5.70 

-5.69 

-5.70 

-5.69 

-5.70 

-5.69 


240.00 

98.69 

240.00 

98.69 

240.00 

98.69 


ORBIT  DETERMINATION  ACCURACY 


ST 

743.4 

SR 

2031  .2 

SS 

1990.5 

CRT 

.9791 

CRS 

I .0000 

CST 

.9776 

LSA 

2935.7 

MSA 

J49.2 

SSA 

.7 

Eli 

2158.3 

EL2 

142.3 

ALF 

70.20 

FLIGHT  TIME  128.00 


ARRIVAL  DATE  JUL  12  1969 


HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25 

RP  108.79  LAP  -3.39  LOP  348.56 

RC  134.153  CL  59.22  CP  -69.93 

PLANETOCENTRIC  CONIC 
C3  322.736  VHL  22.863  OLA  72.15  RAL 


VL  27.706 
VP  37.671 
?AL  100.93 


6.68 


CAL 

CAP 

2AP 


DISTANCE  382.208 

-8.08  A7L  44.27  MCA  184.74  SMA  130.02  ECC  .19845  INC45.7290  VI  30.020 

6.56  A7P  135.63  TAL  217.00  TAP  41.74  RCA  104.22  APO  155.82  V2  34.833 

96.97  ETS  196.30  2AE  76.88  ETE  122.29  7AC  85.34  ETC  100.31  ClP  117.04 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

20.38 

13  32  29 

5048.25 

-2.17 

247.67 

159.62 

0 14  37 

3282.46 

-2.16 

95.04 

20.38 

13  32  29 

5048 .25 

-2.17 

247.67 

159.62 

0 14  37 

3282.46 

-2.16 

95.04 

20.38 

13  32  29 

5048 .25 

-2.17 

247.67 

159.62 

0 14  37 

3282.46 

-2.16 

95.04 

DIFFERENTIAL  CORRECTIONS 
TOE  .1.4467  TRA  .6212  TC3  -.0376 
ROC-9. 1183  RRA  2.8246  RC3  -.1484 
FOE  1.8301  FRA  -.4784  FC3  .0199 
BOE  9.2323  BRA  2.8921  6C3  .1531 


INJ  RT  ASC 
275.99 
275.97 
275.99 
275.97 
275.99 
275.97 


PTH  3.35  VHP  28.543 
INJ  A7MTH  INJ  TIME 


17.86 
17.86 
J 7 .86 
17.86 
17.86 
17.86 


MIO-COUR$E  EXECUTION  A CCURAC^ 

BAU  1.0698  SCT  647.2  SCR  3318.7  SG3  52.7 

FAU-. 01203  RRT  .2146  RRF  -.9950  RTF  -.1216 

BSP  10323  SG6  3381 .2  R23  -.1023  R13  -.9942 

FSP  -169  SCI  3321.7  SG2  631.6  THA  87.51 


14  56  37 
1 9 20 

14  56  37 
1 9 20 

14  56  37 
1 9 20 


OPA  -84.62  RAP  66.19  ECC  9.6029 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 


4448.3  -9.78  245.61 

2682.5  -9.77  92.97 

4448.3  -9.78  245.61 

2682.5  -9.77  92.97 

4448.3  -9.78  245.61 

2682.5  -9.77  92.97 

ORBIT  DETERMINATION  ACCURACY 
ST  393.3  SR  2387.8  SS  1167.5 

CRT  -.7697  CRS  .9990  CST  -.7970 

LSA  2675.1  MSA  251 .2  SSA  1.5 

ELI  2407.1  EL2  249,1  ALF  97.30 


LAUNCH  OATE  MAR  6 1969 


FLIGHT  time  130.00 


ARRIVAL  DATE  JUL  14  1969 


HELIOCENTRIC  CONIC 


OISTANCE  387.480 


RL  148.42 

LAL 

.00 

LOL  165,25 

VL  27.640 

CAL  -7.68 

A7l  62.41 

HCA  187.31 

SMA 

129.56 

ECC  .19662 

INC27.5899 

VI 

.30.020 

RP  108.77 

LAP 

-3.38 

LOP  351 .74 

VP  37.630 

CAP  6.61 

A7P  117.40 

TAL  215,12 

TAP 

42.43 

RCA  104.09 

APO  155.03 

V2 

34.841 

RC  136.471  CL  60.86 

PLANETOCENTRIC  CONIC 

GP  -74.52 

7AL  106.54 

7AP  104.40 

ETS  243.56 

7AE  90.23 

ETE 

168.27 

7AC  97.33 

ETC  147.96 

ClP 

1 158.70 

C3  210.991 

VHL 

14.526 

OLA  67.59 

RAL  350.42 

RAO  6571 .2 

VEL  18.229 

PtH  3.02 

VHP 

18.038 

DPA  -70.66 

RAP  57.85 

ECC 

4.4724 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

25.66 

12 

38  58 

4931 .85 

-8.52 

242.47 

256.89 

22.67 

14 

1 10 

4331 .9 

-15.89 

239.69 

154.34 

22 

54  29 

3194.88 

-8.51 

95.41 

256.87 

22.67 

23 

47  44 

2594.9 

-15.88 

92.63 

25.66 

12 

38  58 

4931 .85 

-8.52 

242.47 

256.89 

22.67 

14 

I 10 

4331 .9 

-15.89 

239.69 

154.34 

22 

54  29 

3194.88 

-8.51 

95.41 

256.87 

22.67 

23 

47  44 

2594.9 

-15.88 

92.63 

25.66 

12 

38  58 

4931 .85 

-8.52 

242.47 

256.89 

22.67 

14 

1 10 

4331 .9 

-15.89 

239.69 

154.34 

22 

54  29 

3194.88 

-8.51 

95.41 

256.87 

22.67 

23 

47  44 

2594.9 

-15.88 

92.63 

DIFFERENTIAL  CORRECTIONS 
TOE  3.4843  TRA-2.0438  Ti 
RDE-1.8062  RRA  2.4034  RC3 
FOE  .9976  FRA  -.5938  FC3 
BOE  3.9246  BRA  3.1549  8C3 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 

SS  677.2 


TC3 

-.0685  BAU 

.1936 

SCT  2529.8  SCR  2586.8  SG3 

63.6 

ST 

1513.7 

SR 

1031 .6 

RC3 

.0047  FAU 

.00807 

RRT  -.9536  RRF  -.9505  RTF 

.9986 

CRT 

-.9301 

CRS 

.9322 

FC3 

-.0331  BSP 

11154 

SC6  3618.2  R23  -.1613  R13 

-.9855 

LSA 

1925.7 

MSA 

325.4 

BC3 

.0687  FSP 

-205 

SCI  3576.0  SC2  551.2  THA 

134.33 

ELI 

1804.0 

El2 

317.8 

LAUNCH  OATE  MAR  6 1969 


FLICHT  TIME  132.00 


ARRIVAL  DATE  JUL  16  1969 


HELIOCENTRIC  CONIC 

RL  148.42  LAL  .00  LOL  165.25  VL  27.575 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.590 

RC  138.775  GL  57.37  CP  -69.74  ?AL  111.73 

PLANETOCENTRIC  CONIC 
C3  114 .696  VHL  10.710  OLA  62.37  RAL  350.84  RAO  6570.2 


CAL 

CAP 


OISTANCE  393.088 

7.34  A7L  70.74  HCA  190.23  SNA  129.10  ECC  .19581  INC19.2558  VI  30.020 
6.75  A TP  108.97  TAL  213.38  TAP  43.61  RCA  103.83  APO  154.38  V2  34.850 


7AP  110.20  ETS  277.17  7Ak  98.78  ETE  200.32  7AC  104.64  ETC  181.12  ClP-175.69 
VEL  15,363  PtH  2.75  VHP  13.265  OPA  -60.95  RAP 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

31 .79 

12  54  48 

4801.93 

-J4.63 

235.15 

253.00 

28.64 

14  14 

50 

4201 .9 

-21 .61 

231  .46 

148.21 

22  42  1 

3109.13 

-14.62 

95.00 

252.98 

ZB. $4 

23  33 

50 

2509.1 

-21 .60 

91  .30 

3J.79 

12  54  48 

4801 .9r 

-J4.63 

235.15 

253.00 

28.64 

14  14 

50 

4201  .9 

-21 .61 

231  .46 

148.21 

22  42  I 

3109.13 

-14.62 

95.00 

252.98 

28.64 

23  33 

50 

2509.1 

-21 .60 

91  .30 

31.79 

12  54  48 

4801 .93 

-14.63 

235.15 

253.00 

28.64 

14  14 

50 

4201 .9 

-21 .61 

231  .46 

148.21 

22  42  1 

3109.13 

-14.62 

95.00 

252.98 

28.64 

23  33 

50 

2509.1 

-21  .60 

91  .30 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.5901 

TRA -2. 8504 

TC3  -.3627  0AU  .5567 

SCT  3651.7  SCR 

872.2  SG3 

78.0 

sr  j7oi  .1 

SR 

292.9 

SS 

584.2 

ROE  .2586 

RRA  .7460  RC3  .0159  FAU  .01840 

RRT 

-.8364  RRF 

-.7145  RTF  , 

,9787 

CRT  -.1264 

CRS 

-.0565 

CST 

-.9832 

FOE  .8637 

FRA  -.6210  FC3  -.1389  B9P  1J657 

see 

3754.4  R23 

-«2!50  R13  -, 

,9735 

LS4  1796.1 

MSA 

308.1 

SSA 

2.3 

BOE  2.6030 

BRA  2.9464 

BC3  .3631 

FSP  -254 

SCI 

3725.1  SC2 

468.6  THA  168.52 

ELI  1701.5 

EL2 

290,5 

ALF 

1 78 . 72 

2099 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  cate  MAR  6 1969 


*L  140.4? 

LAL  .00 

LOL  165.25 

VL  27.510 

RP  100.71 

LAP  -3.32 

LOP  350.09 

VP  37.551 

RC  14] .067 

gl  52.80 

GP  -63.31 

7AL  116.05 

planetocentric  conic 

C3  75.057 

VHL  8.664 

CLA 

57,00 

RAL  354.52 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

37.25 

13  23  16 

4603 

.04 

-19.21 

142.75 

22  42  55 

3041 

.73 

- 19.20 

37.25 

13  23  16 

4683 

.04 

-19.21 

142.75 

22  4?  55 

3041 

.73 

-19.20 

37.25 

13  23  16 

4603.04 

-19.21 

142.75 

22  42  55 

3041 

.73 

-19.20 

4 

differential  corrections 

TCE  2.0102 

TRA-2.7106 

TC3  - 

.7269 

BAU  *J318 

ROE  .5524 

RRA  .1831 

RC3  - 

.0508 

FAU  .02610 

FDE  .0409 

FRA  -.6235 

FC3  - 

.3010 

BSP  12080 

: 

BCE  2.0840 

BRA  2,7248 

BC3 

,7293 

FSP  -309 

: 

LAUNCH  OATE  MAR  6 1969 

HELIOCENTRIC  CONIC 

- 

RL  140.42 

LAL  .00 

LOL  165.25 

VL  27.445 

RP  100.68 

LAP  -3.28 

LOP 

1.27 

VP  37.513 

- 

RC  143.344 

GL  40.30 

GP  - 

57  ^ 6 

7AL  119.42 

PLANETOCENTRIC  CONIC 

C3  55.076 

VHL  7.421 

CLA 

53.80 

RAL  358.65 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

- 

42.03 

13  52  57 

4502 

MI 

-22.25 

- 

137,97 

22  46  9 

2994 

.75 

-22.23 

42.03 

13  52  57 

4582.11 

-22.25 

137,97 

22  46  9 

2994.75 

-22.23 

■ 

42.03 

13  52  57 

4582.11 

-22.25 

137.97 

22  46  9 

2994.75 

-22.23 

FLIGHT  time  134.00 
DISTANCE  398.807 

-7,0?  A7L  75.36  HCA  193.26  SMA  120.66 
6,91  A7P  104.27  TAL  211.69  TAP  44.95 


PAD  6569. 
INJ  LONG 
227.37 
93.92 
227.37 
93.92 
227.37 
93.92 
MI0- 
SGT 
RRT 
SG6 
SGI 


5 VEL  14.015  PTH  2.56  VHP  10.766 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
251  .06  34,36  14  4j  20 

251  .04  34 .35  23  33  36 

251.06  34.36  14  41  20 

251  .04  34.35  23  33  36 

251.B6  34.36  14  41  20 

■"  251  .64  34.35  23  33  36 

COURSE  EXECUTION  ACCURACY 

3030.0  SO*  442.1  SG3  94.1 

-.0099  RRF  . I 7J2  RTF  .9601 

3064.2  *23  -.2597  R13  -.9590 

3039.0  SG2  440.3  THA  1?9.40 


ARRIVAL  CATE  JUL  10  1969 


ECC  .19541  INC14.6405  vi  30.020 
RCA  103.5?  APO  153.00  V?  34.060 
7AC  110.00  ETC  191.96  ClP'166.16 

CPA  -52.90  RAP  49.96  ECC  2.2353 
PO  CST  TIM  INJ  ? LAt  INJ  2 LONG 


4003.0 
2441.7 
4003.0 
244]  .7 
4003.0 
2441  .7 


-25.74 

-25.73 

-25.74 

-25.73 

-25.74 

-25.73 


222.79 

89.34 
222.79 

09.34 
222 . 79 

09.34 


ORBIT  DETERMINATION  ACCURACY 


ST 

167]  .3 

SR 

371  .6 

SS 

565.2 

CRT 

.6710 

CRS 

-.0302 

CST 

-.9660 

LSA 

1770.0 

MSA 

299.5 

SSA 

3.1 

ELI 

1690.3 

EL2 

2 72.4 

ALF 

0.71 

flight  time  136.00 
01  STANCE  404,569 

-6.70  A7L  70.27  HCA  196.35  SMA  120.21 
7.10  A7P  101,27  TAL  210.00  TAP  46.35 


RAO  6569.0 
INJ  LONG 
219.00 
92.74 
219.00 
92.74 
219.80 
92.74 


VEL  13.203  PTH  2.43  VHP  9.316 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


251.30 
251.20 
251.30 
251 .20 
251.30 
251.20 


39.56 

39.55 

39.56 

39.55 

39.56 
39.55 


15  9 
23  36 
15  9 
23  36 
15  9 
23  36 


DIFFERENTIAL  CORRECTIONS 
TOE  1.7010  TffA-2.5329  TC3-1 .1166 
ROE  .5541  RRA  .0101  RO  -.1330 
FOE  .0421  ERA  -.6040  FC3  -.5070 
00 E 1.7090  0RA  2.5329  BC3  1.1245 


LAUNCH  CATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  140.4?  LAL  .00  LOL  165.25 

RP  100.65  LAP  '3.23  LOP  4.46 

RC  M5.6O0  Gl  44.10  GP  -51.63 

planetocentric  CONIC 
C3  43.503  VHL  6.596  CLA  50.56 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
46.19  14  21  27  4494.04 

133.01  22  49  30  2964.20 

46.19  14  21  27  4494_.04 

133.01  2?  49  30  2964 .20 

46.19  U 21  27  4494.04 

133.61  22  49  30  2964 .?0 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5056  TRA-2,3646  TC3-1 .5160 

ROE  .5073  RRA  -.0436  RC3  -.1917 

FOE  .0246  FRA  -.5632  FC3  -.7300 

0DE  1.5600  BRA  2.3650  BC3  1.5209 

LAUNCH  DATE  MAR  6 1969 


MID-COURSE  EXECUTION  ACCURACY 


1 .1166 

BAU 

.0200 

SGT 

3934.3 

SGR 

471  .0 

SG3 

109.9 

-.1338 

FAU 

.03230 

RRT 

.4564 

RRF 

,6957  RTF 

.9451 

-.5070 

BSP 

12421 

see 

3962.4 

R23 

.2916 

RI3 

.9468 

1 .1245 

FSP 

-363 

SGI 

3940.2 

SG2 

419.2 

THA 

3.17 

flight  time  130.00 
DISTANCE  410.351 

VL  27.301  GAL  -6.30  A7L  00. 27  HCA  199.47  SMA  127.70 
VP  37.476  GAP  7.20  A7P  99.10  TAL  200.31  TAP  47.70 
7AL  121.91  7AP  125.94  £TS  297.23  7AE  114. 10  ET E 212.92 


ARRIVAL  CATE  JUL  20  1969 


ECC  .19525  INCH. 7297  VI  30.020 
RCA  103.30  APO  153.25  V?  34.070 

7AC  114,54  ETC  195.72  ClP-162.44 

CPA  -46.06  RAP  40.03  ECC  1 .9064 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3902.1  -20.31  234.44 

2394.7  -20.29  07.39 

3982.1  -20.31  214.44 

2394.7  -20.29  07.39 

3902.1  -20.31  714,44 

2394.7  -28.29  07.39 

ORBIT  DETERMINATION  ACCURACY 

ST  1640.6  SR  427.0  S5  557.4 

CRT  .7913  CRS  -.9360  CST  -.9550 

USA  1760.2  MSA  291 .6  SSA  4.0 

ELI  1603.0  EL2  756.1  ALF  13  .00 

ARRIVAL  date  JUL  22  1969 


RAL  2.64 
INJ  LAT 
-24.13 
-24.11 
-24,13 
-24.11 
-24.13 
'24.11 

BAU  .0092 
FAU  .03712 
8SP  12680 
FSP  -407 


RAC  6560. 
INJ  LONG 
212.76 
91  .70 
212.76 
91  .70 
212.76 
93  .70 
MIO- 
SCT 
RRT 
SG0 
SGI 


7 VEL  12.040  PTH  2.34  VHP  8.421 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


251 ,04 

251 .03 

251.04 

251 .03 

251 .04 
251 .03 


44,11  15  36  22 

44.10  23  30  55 


44.11 

44.10 

44.11 


15  36  2? 
23  30  55 
15  36  22 


44.10  73  30  55 


COURSE  EXECUTION  ACCURACY 
4021.2  SGR  511.6  SG3  123.9 
.6190  RRF  -0209  RTF  .9326 
4053.6  R23  .3123  R13  .9351 

4033,0  SG2  400.2  THA  4.55 


Flight  time  140.00 


ECC  .19520  INC  9.7254  vj  30.020 
RCA  102.02  APO  152.73  V2  34.600 

7AC  310.39  ETC  196.96  ClP'160.99 

CPA  -39.96  RAP  46.9!  ECC  1.7160 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3094.0  -29.73  206.77 

2364.3  -29.72  05.79 

3094.P  -29.73  206.77 

2364.3  -29.72  05.79 

3094.0  -29.73  206.77 

2364.3  -29.72  05.79 

ORBIT  DETERMINATION  ACCURACY 

ST  1629.5  SR  441.1  SS  540.0 

CRT  .0266  CRS  -.9632  CST  -.9474 

LSA  1751.0  MSA  205.2  SSA  5.1 

ELI  1670.7  EL2  242.1  ALF  12.09 

ARRIVAL  CATE  JUL  ?4  1969 


RL 

140.42 

LAL 

.00 

LOL 

165.25 

VL 

27.317 

RP 

108.61 

LAP 

-3.16 

LOP 

7,64 

VP 

37.439 

RC 

147.857 

GL 

40.49 

GP 

-46.76 

7AL 

123.60 

planetocentric  conic 

6,42 

C3 

36.098 

VHL 

6.000 

OLA 

47.76 

RAL 

LNCH  A7MTH  LNCH  TIME  L-I.  TIME 


34  40  27  4419.03 

22  52  41  2945.06 


49.79 

130.21 
49.79 

130.21 
49.79 

130.21 

DIFFERENTIAL  CORRECTIONS 
TDE  1.3615  TRA-2.2182  TC3-1 .9260 

ROE  .4565  RRA  -.0503  RC3  -.2338 

FOE  .7913  FRA  -.5099  FC3  -.9793 

80 E 1.4360  BRA  2.2169  0C3  1 .9401 


14  40  27  4419.03 
22  52  41  2945.06 
14  40  27  4419.03 
22  52  41  2945.06 


INJ  LAT 

-25.24 

-25.22 

-25.24 

-25.22 

-25.24 

-25.22 


Of STANCE  416.140 

GAL  -6,06  A7L  01.74  HCA  202.60  SMA  127.35 

GAP  7.40  ATP  97.63  TAL  206,61  TAP  49.21 

2AP  1 30i25  ETS  299.22  ?A£  117.29  ETE  211.98 

RAD  6566.4  VEL  12.549  PTH  2.27  VHP  7.047 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME 


206.36 
91.12 
206.36 
91  .12 
206.36 
91.12 


25 1.10 

251 .09 

251.10 

251.09 

251.10 
251.09 


40.00 

40.00 

40.00 

40.00 

40.00 

48.00 


16  2 6 
23  41  47 
16  2 6 
23  41  47 
16  2 6 
23  41  47 


MID-COURSE  EXECUTION  ACCURACY 


BAU  .9363 

SGT  41)6.2  SGR 

524.6 

SG3 

136.0 

FAU  .04083 

RRT  .6032  RRF 

.8705 

RTF 

.9229 

BSP  13056 

SGB  4149.5  R23 

.3212 

R13 

.9255 

FSP  -451 

SGI  4131.9  SG2 

381 .7 

THA 

5.02 

ECC  .19540  INC  8.2567  VI  30.020 

RCA  102.45  APO  152.24  V2  34.891 

7AC  121.02  ETC  197.14  ClP-160.58 

CPA  -34.57  RAP  46.44  ECC  I.594J 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3819.0  -30.43  199.09 

2345.9  -30.42  84.65 

3819.0  -30.43  199.89 

2345.9  -30.42  04.65 

3019.0  - 30.43  1 99.89 

2345 .9  -30.42  84.65 

ORBIT  DETERMINATION  ACCURACY 
ST  1606.0  SR  436.1  SS  53?. 9 

CRT  .0400  CRS  -.9749  CST  -.9400 

LSA  J725.7  MSA  279.0  SSA  6.5 

ELI  1649.0  El2  230.0  AlF  13.12 


2100 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ► 


LAUNCH  CATE  MAR  6 1969 


FLIGHT  TIME.  142.00 


ARRIVAL  DA  TE  JUL  26  1969 


HELIOCENTRIC  conic 
RL  14$. A Z LAL  .00  LOL  165.25 
RP  108.58  LAP  -3.09  LOP  10.83 
RC  150.092  CL  37.20  CP  -42.51 
planetocentric  CONIC 
C3  30.991  VHL  5.567  OLA  45.40 
LNCH  ATMTH  LNCH  TINE  L-I  TIME 

52.90  15  14  3 4352.19 

127.10  22  55  52  2935.79 

52.90  15  14  3 4352.19 

127.10  22  55  52  2935.79 

52.90  15  14  3 4352.19 

127.10  22  55  52  2935.79 

DIFFERENTIAL  CORRECTIONS 
TOE  I .2432  TRA-2.0909  TC3-2.3489 
ROE  .4105  RRA  -.0611  RC3  -.2655 
FOE  .7420  FRA  -.4532  FC3-1 .2227 
SOE  1.3092  BRA  2.091 8 0C3  2.3639 


DISTANCE  421.930 

VL  27.253  CAL  -5.72  A7l  82.87  HCA  205.75  SMA  126.93  ECC  .19583  INC  7.1294  vi  30.020 

VP  37.404  CAP  7.67  A7P  96.43  TAL  204.90  TAP  50.65  RCA  102.07  APO  151.78  V2  34.902 

7Al  124.61  7AP  134.08  ETS  300.72  7AE  119.85  ETE  210.5B  7AC  124.95  ETC  196.04  ClP-160.69 


RAL  10.03 
INJ  LAT 
-25.86 
-25.85 
-25.86 
-25.05 
-25.86 
-25.85 

6AU  .9794 
FAU  .04377 
BSP  13647 
FSP  -501 


RAO  6560.2 
INJ  LONG 
200.61 
90.75 
200.61 
90.75 
200.61 
90.75 


VEL  12.344  PTH 
INJ  RT  ASC  INJ 


2.23  VHP 
ATMTH  INJ 


251.49  51.29 

251.40  51.28 

251.49  51.29 

251.48  51.28 

251.49  51.29 

251 .40  51 .28 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  4227.2  SCR  523.4  SG3  146.6 

RRT  .7179  RRF  .0837  RTF  .9167 

SC0  4259.5  R23  .3171  R13  .9191 

SCI  4244.0  SC2  362.9  THA  5.12 


7.473 
TIME 
16  26  36 
23  44  40 
16  26  36 
23  44  40 
16  26  36 
23  44  40 


OPA  -29.00  RAP  46.45  ECC  1.5100 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3752.2  -30.68  193.78 

2335.8  -30,67  83.92 

3752.2  -30.68  193.78 

2335.8  -30.67  83.92 

3752.2  -30.68  193.78 

2335 .8  -30.67  83.92 

ORBIT  DETERMINATION  ACCURACY 
ST  1577.5  SR  423.5  SS  510.3 
CRT  .8473  CRS  -.9012  CST  -.9333 
LSA  1689.5  MSA  271 .9  SSA  7.7 
ELI  1618.6  EL2  219.2  AlF  13.06 


LAUNCH  DATE  MAR  6 J969 


FLIGHT  TI*  144.00 


ARRIVAL  DATE  JUL  28  1969 


HELIOCENTRIC  CONIC 
RL  140.42  LAL  .00 

La  165.25 

VL  27.190 

01 STANCE  427.722 
CAL  -5.39  47L  83.77  HCA  200.91 

SMA  126.51 

ECC  .19632 

INC  6.2326 

VI 

30.020 

RP  108.54 

LAP  -3.01 

LOP  14.01 

VP  37.369 

CAP  7.07 

ATP  95.46 

TAL  203.17 

TAP  52.00 

RCA  101.67 

APO  151.35 

V2 

34.914 

RC  152.312 

CL  34 .26 

CP  -38.03 

TAL  125.01 

TAP  137.47 

ETS  301.92 

TAE  121.89  ETE  209.00 

TAC  127.05 

ETC  196.33 

CLP 

-161  .09 

planetocentric  CONIC 
C3  27.250  VHL  5.221 

OLA  43.41 

RAL  13.53 

RAO  6560.1 

VEL  12.192 

PTH  2.19  VHP  7.228 

OPA  -25.57 

RAP  46.83 

ECC 

1 .4486 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.61 

15  38  28 

4292.59 

-26.20 

195.47 

252.21 

54.06 

16  50  0 

3692.6 

-30.69 

188.36 

124.39 

22  59  22 

2931 .21 

-26.18 

90.62 

252.20 

54.05 

23  40  13 

2331  .2 

-30.68 

83.51 

53.61 

15  38  20 

4292.59 

-26.20 

195.47 

252.21 

54.06 

16  50  0 

3692.6 

-30.69 

188.36 

124.39 

22  59  22 

2931.21 

-26.10 

90.62 

252.20 

54.05 

23  40  13 

2331  .2 

-30.68 

83.51 

55.61 

15  36  28 

4292.59 

-26.20 

195.47 

252.21 

54.06 

16  50  0 

3692.6 

-30.69 

188.36 

124.39 

22  59  22 

2931 .21 

-26.18 

90.62 

252.20 

54.05 

23  40  13 

2331  .2 

-30.68 

83.51 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1071 

TRA-1 .931 1 

TC3-2.7214 

8AU 

.9966 

SCT  4275.9  SCR 

512.5 

SC  3 

151  .6 

ST 

1571 .7 

SR 

421  .7 

SS 

502.3 

ROE 

.3037 

RRA  -.0475 

RC3  -.2712 

FAU 

.04430 

RRT  .7J31 

RRF 

.0740 

RTF 

.9053 

CRT 

.8571 

CRS 

-.9876 

CST 

-.9263 

FOE 

.7164 

FRA  -.3603 

FC3-1 .4094 

BSP 

13315 

SOB  4306.5 

R23 

.3205 

R13 

.9077 

LSA 

1681 .5 

MSA 

269.8 

SSA 

9.1 

BOE 

1 .2475 

BRA  J .931 7 

BC3  2.7349 

FSP 

-403 

SCI  4291.5 

SG2 

358.0 

THA 

4.92 

ELI 

1613,5 

EL2 

211.6 

AlF 

13.18 

LAUNCH  DATE  MAR  6 1969 


FLIGHT  TIME  146.00 


ARRIVAL  CATE  JUL  50  J 969 


heliocentric  conic 


DISTANCE  433.507 


RL  140.42 

LAL 

.00 

La  3 65.25 

VL 

27*  f<?8 

GAL  -5.04 

A7L  84.50 

HCA 

212.07 

SMA 

126.10 

ECC  .19696 

INC  5.4983 

VI 

30.020 

RP  108.50 

LAP 

-2.92 

LOP  17.20 

VP 

37.334 

GAP  8.07 

A7P  94.66 

TAl 

201.44 

TAP 

53.51 

RCA  101 .27 

APO  150.94 

V2 

34 .926 

RC  154.516 

GL 

31  .61 

GP  -35.63 

7AL  124.80 

TAP  140.49 

ETS  302.89 

7AE 

123.53 

ETE 

207 . 39 

7AC  130.59 

ETC  195.72 

CLP 

-161  .66 

planetocentric  conic 

- ■ — ■ ■ 

C3  24.410 

VHL 

4.941 

CLA  41.73 

RAL  16.97 

RAO  6568.0 

VEL  12.074 

PTH 

2.16 

VHP 

7.073 

OPA  -21 .80 

RAP  47.50 

ECC 

1 .4017 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RTASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.96 

16 

1 55 

4238.93 

-26.35 

190.85 

253.25 

56.39 

17 

12  34 

3638.9 

-30.57 

183.54 

122.04 

23 

3 22 

2930.31 

-26.34 

90.66 

253.24 

56.38 

23 

52  13 

2330.3 

-30.56 

83.34 

57.96 

16 

1 55 

4230.93 

-26.35 

190.85 

253.25 

56.39 

17 

12  34 

3638.9 

-30.57 

183.54 

122.04 

23 

3 22 

2930.31 

-26.34 

90.66 

253.24 

56.38 

23 

52  13 

2330.3 

-30.56 

83.34 

57.96 

16 

1 55 

4230.93 

-26.35 

190.85 

253.25 

56.39 

17 

12  34 

3638.9 

-30.57 

183.54 

122.04 

23 

3 22 

2930.31 

-26.34 

90.66 

253.24 

56.38 

23 

52  13 

2330.3 

-30.56 

83.34 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1.1210 

TRA-1 .8001 

TC3-3.1297 

BAU 

1.0255 

SCT  4360.0  SCR 

502.2  SG3 

157.1 

ST 

1550.1 

SR 

414.3 

SS 

401  .6 

ROE 

.3568 

RRA  -.0410 

RC3  -.2807 

FAU 

.04519 

RRT  ,7174  RRF 

.863J  RTF 

.9000 

CRT 

.8637 

CRS 

-.9915 

CST 

-.9202 

FOE 

.6605 

FRA  -.2859 

FC3-1 .6027 

BSP 

13652 

SC6  4396.7  R23 

.3064  R13 

.9020 

LSA 

1654.3 

MSA 

263.8 

SSA 

3 0.6 

BOE 

1.1764 

BRA  1.8005 

BC3  3.1423 

FSP 

-503 

SCI  4302.9  SG2 

340.7  THA 

4.75 

Eli 

1593 .6 

El2 

203.4 

ALF 

13.22 

LAUNCH 

OATE  MAR  6 1969 

FLIGHT  TIME 

140.00 

ARRIVAL 

cate 

AUG 

I 1969 

OJSTANCE  439.287 

VL  27.066  GAL  -4.68  A7L  85.12  HCA  215.24  SMA  125.70  ECC  .39776  INC  4.8827  VI  30.020 

VP  37.301  GAP  8.27  ATP  93.99  TAL  199.70  TAP  54.94  RCA  100.84  APO  150.56  V2  34.938 

RC  156.704  CL  29.19  GP  -32.85  TAL  124.30  TAP  143.17  ETS  303.68  TAE  124.86  ETE  205.83  7AC  133.22  ETC  195.09  CtP-162.32 

PLAfCTOCENTRIC  CONIC 

C3  22.161  VHL  4.708  OLA  40.31  RAL  20.41  RAO  6567.9  VEL  11.961  PTH  2.14  VHP  6.901  DPA  -18.43  RAP  48.41  ECC  1.3647 


HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25 
RP  108.47  LAP  -2.82  LOP  20.39 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.02 

16  24  42 

4190.16 

-26.41 

186.70 

254.60 

58.36 

17  34  32 

3590.2 

-30.39 

179.22 

119.98 

23  8 1 

2931 .93 

-26.39 

90.84 

254.59 

50.35 

23  56  53 

2331  .9 

-30.37 

83.36 

60.02 

16  24  42 

4190.16 

-26.41 

186.70 

254.60 

58.36 

17  34  32 

3590.2 

-30.39 

179.22 

119.98 

23  8 1 

2931 .93 

-26.39 

90.04 

254.59 

58.35 

23  56  53 

2331  .9 

-30.37 

83.36 

60.02 

16  24  42 

4190.16 

-26.41 

106.70 

254.60 

50.36 

17  34  32 

3590.2 

-30.39 

179.22 

119.98 

23  8 1 

2931 .93 

-26.39 

90.84 

254.59 

58.35 

_23  56  53 

2331  .9 

-30.37 

83.36 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE  \ 

I .0671 

TRA-1. 6692 

TC3-3. 54 10 

BAU 

1 .0525 

SGT  4460.9  SGR 

492.0  SG3 

J 61 .1 

ST 

1528.2 

SR 

409.3 

SS 

459.8 

ROE 

.3359 

RRA  -.0345 

RC3  -.2062 

FAU 

.04544 

RRT  .7171  RRF 

.0460  RTF 

.8961 

CRT 

.8714 

CRS 

-;9946 

CST 

-.9144 

FOE 

.6195 

FRA  -.2121 

FC3-J .7750 

BSP 

14021 

SGB  4400.0  R23 

.2865  R13 

.8979 

LSA 

1627.3 

MSA 

257.1 

SSA 

12.4 

BOE  1 

1.1187 

BRA  1.6696 

BC3  3.5526 

FSP 

-520 

SGI  4475.0  SG2 

342.4  THA 

4.56 

ELI 

1570.0 

El2 

195.5 

ALF 

13.35 

2101 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69 


LAUNCH  DATt  MAP  6 1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  AUG  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  445.062 

RL  148. 4?  LAL  .00  La  165. 25  VL  27.005  GAL  -4.32  A?L  85.64  MCA  218,42  SMA  125.31  ECC  .19872  INC  4.3563  VI  30.020 

RP  108.43  LAP  -2.7i  LOP  23.58  VP  37.269  CAP  8.48  A7P  93.42  TAl  197.94  TAP  56.36  RCA  100.4]  APO  150.21  V2  34.951 

RC  158.875  GL  26.97  GP  -30.42  7Al  123.30  7aP  145.57  ETS  304.31  7AE  125.94  ETE  204.36  7AC  135.76  ETC  194.47  ClP-163.05 

plane tocentric  ccnjc 

C3  20.340  VHL  4.510  ClA  3 9.09  PAl  23.88  RAO  6567.8  VtL  11.905  PTH  2.12  VHP  6.934  CPA  -15.40  RAP  49.52  ECC  1 . 334  7 


LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

61  .84 

16  46  59 

4145.65 

-26.40 

182.94 

256.24 

60.05 

17 

56  4 

3545.6 

-30.17 

175.34 

118.16 

23  13  27 

2935.18 

-26 . 39 

91.11 

256.24 

60.04 

24 

2 22 

2335.2 

-30,16 

83-51 

61  .84 

16  46  59 

4145.65 

-26.40 

182.94 

256.24 

60.05 

17 

56  4 

3545.6 

-30.17 

175.34 

118.16 

23  13  27 

2935.18 

-26.39 

91 .11 

256.24 

60.04 

24 

2 22 

2335.2 

-30.16 

83.51 

61  .84 

16  46  59 

4145.65 

-26,40 

182.94 

256.24 

60.05 

17 

56  4 

3545.6 

-30.17 

175.34 

118.16 

23  13  27 

2935,18 

-26.39 

91.11 

256.24 

60.04 

24 

2 22 

2335.2 

-30.16 

83.51 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA  TION  ACCURACY 

TOE  1.0261  TRA-1 .5328  TC3-3.9488  BAU  1.0766  SGT  4547,7  SGR  485.2  SG3  163.5  ST  1509.1  SR  407.6  SS  439.6 

ROE  .3206  RRA  -.0276  RC3  -.2880  FAU  .04511  RRT  .7113  RRF  .8243  RTF  .8926  CRT  .8811  CRS  -.9969  CST  -.9088 

FOE  .5736  FRA  -.1370  FC3-1 .9203  BSP  14315  SG0  4573.5  R23  .2643  R13  .894J  LSA  1604.4  MSA  250.0  SSA  14.3 

60E  1.0751  BRA  1.5331  BC3  3.9593  FSP  -528  SGI  4560.8  SG2  340.0  THA  4.36  ELI  1551.9  EL2  187.4  AlF  13.59 

tAUNCH  OATE  MAR  6 196 9 FLIGHT  TIME  152.00  ARRIVAL  DATE  AUG  5 1969 

HELIOCENTRIC  CONIC  OI5TANCE  450.828 

RL  148.42  LAL  ,00  La  165.25  VL  26.944  GAL  -5.94  A7L  86. tO  HCA  221 .60  SMA  124.93  ECC  .19983  INC  3.8984  V!  30.020 

RP  108.39  LAP  -2.59  LOP  26._78  VP  37.237  GAP  8.69  A7P  92.92  TAL  196.18  TAP  57.77  RCA  99.96  APO  149.89  V2  34.964 

RC  161.027  GL  24.90  GP  -28.30  7AL  121.93  7AP  147.73  ETS  304.77  7AE  126.83  £TE  203.00  7AC  138.25  ETC  193.88  ClP-163.80 

PLANE TOCENTRIC  CONIC 

C3  18.838  VHL  4.340  DLA  38.04  RAL  27.43  RAO  6567.8  V£L  11  .841  PTH  2.10  VHP  6.923  DPA  -12.67  RAP  50.80  ECC  1.3100 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

63.46  17  9 0 4104.74  -26.35  179.52  258.17  6l.5l  181725  3504.7  -29.94  171.82 

116.54  231941  2939.73  -26.34  91.45  258.17  61.49  24  841  2339.7  -29.92  83.76 

63.46  17  9 0 4104.74  -26.35  179.52  258.17  61.51  18  17  25  3504.7  -29.94  171 .82 

116i$4  23  19  41  2939.73  -26.34  91.45  258.17  61.49  24  841  2339.7  -29.92  83.76 

63.46  17  9 0 4104.74  -26.35  179.52  258.17  6J.51  18  17  25  3504.7  -29.94  171  .82 

116.54  23  19  41  2939.73  -26.34  91.45  258.17  61.49  24  841  2339.7  -29.92  83.76 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .9930  TRA-1. 3917  TC3-4.355J  BAU  1.0992  SGT  4631.6  SGR  479.9  SG3  164.9  ST  1490.3  SR  408.2  SS  419.7 

ROE  .3091  RRA  -.0208  RC3  -.2883  FAU  .04442  RRT  .7029  RRF  .7998  RTF  .8899  CRT  .8926  CRS  -.9982  CST  -.9033 

FDE  .5295  FRA  -.0635  FC3-2.0416  BSP  14603  SG6  4656.4  R23  .2403  R13  .8912  LSA  1582.7  MSA  242.0  SSA  16.3 

BCE  1.0400  BRA  1 .3918  0C3  4.3646  F$P  -532  SGI  4643.9  SG2  340.5  THA  4.19  ELI  1534.8  El2  178.7  AlF  13.93 


LAUNCH  DATE  MAR  6 1969  FLIGHT  TIME  154.00  ARRIVAL  DATE  AUG  7 1969 

HELIOCENTRIC  CCNIC  OISTANCE  ,456.587 

RL  148.42  LAL  .00  La  165.25  VL  26.884  GAL  -3.56  A7L  86.51  HCA  224.78  SMA  124.55  ECC  .20112  INC  3.4942  Vj  30.020 

RP  108.35  LAP  -2.46  LOP  29.9 7 VP  37.206  GAP  8.90  A7P  92.48  TAL  194.40  TAP  59.18  RCA  99.50  APO  149,60  V2  34.977 

RC  163.161  GL  22.95  GP  -26.43  7Al  120,21  7AP  149.68  ETS  305.08  7 AE  127.56  ETE  201.76  7AC  140.69  ETC  193.32  ClP-164.58 

PLANE TOCENTRIC  CONIC 

C3  17.588  VHL  4.194  CLA  37.12  RAL  3l  .07  RAD  6567.7  VEL  11.789  PTH  2.08  VHP  6.938  DPA  -10.19  RAP  52.22  ECC  1.289 4 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

64.93  17  31  1 4066.85  -26.27  176.37  260,39  62.77  18  38  47  3466.8  -29.69  168.60 

115.07  232644  2945.51  -26.25  91.88  260.38  62.76  241549  2345.5  -29.68  84.10 

64.93  17  31  1 4066.85  -26.27  176.37  260.39  62.77  18  38  47  3466.8  -29.69  168.60 

115.07  232644  2945.51  -26.25  91.88  260.38  62.76  24  1549  2345.5  -29.68  84.10 

64.93  17  31  1 4066.85  -26.27  176.37  260,39  62.77  18  38  47  3466,8  -29. 69  168,60 

115.07  23  26  44  2945.51  -26.25  91.88  260.38  62.76  24  15  49  2345.5  -29.68  84.10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  .9684  TRA-1 .2417  TC3-4.7493  BAU  1.1187  SGT  4705.8  SGR  476.9  SG3  165.0  ST  1473.8  SR  411.4  SS  402.0 

ROE  .3010  RRA  -.0134  RC3  -.2865  FAU  .04333  RRT  .6909  RRF  .7734  RTF  .8872  CRT  .9061  CRS  -.9977  CST  -.8979 

FDE  .4892  FRA  .0101  FC3-2. 1328  BSP  14801  SOB  4729.9  R23  .2174  R1 3 .8883  LSA  1564.7  MSA  233.1  SSA  18.5 

BCE  1.0141  BRA  1.2417  BC3  4.7579  FSP  -528  SGI  4717.4  SG2  343.9  THA  4.03  ELI  1520.8  El2  168.6  AlF  14.37 

LAUNCH  OATE  MAR  6 1 969  FLIGHT  TIME  156.00  ARRIVAL  CATE  AUG  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  462.337 

RL  148.42  LAL  .00  La  165.25  VL  26.825  GAL  -3.16  A7L  86.87  HCA  227.96  SMA  124.18  ECC  .20259  INC  3.3326  VJ  30.020 

RP  108.31  LAP  -2.33  LOP  33.17  VP  37.175  GAP  9.12  ATP  92.10  TAL  192.62  TAP  60.59  RCA  99.02  APO  149.53  V2  34.990 

RC  165.276  GL  21.09  GP  -24.79  7AL  118.19  TAP  151.45  ETS  305.23  7AE  128.18  ETE  200.62  TAC  M3. 11  ETC  192.80  ClP-165.37 

plane tocentric  conic 

C3  16.542  VHL  4.067  DLA  36.29  RAL  34.83  RAO  6567.7  VEL  11.744  PTH  2.07  VHP  6.975  OPA  -7.93  RAP  53.76  ECC  1.2122 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

66.29  17  53  M 4031.37  -26,15  173.44  262.88  63.89  19  025  3431.4  -29.43  165.61 

113.7J  23  34  29  2952.74  -26.14  92.39  262,87  63.88  24  23  42  2352.7  -29.42  84.56 

66.29  175314  4051737  -26,15  173.44  262.88  63.89  19  025  3431 .4  -29.43  165.61 

113.71  233429  2952.74  -26. M 92.39  262.87  63.88  24  Zl  A2  2352.7  -29.42  84.56 

66.29  175314  4031.37  -26.15  173.44  262*88  63.89  19  025  3431.4  -29.43  165.61 

113.71  23  34  29  2952.74  -26. M 92.39  262.87  63.88  24  23  42  2352.7  -29.42  84.56 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .9429  TRA-J  .0888  TC3-5.M30  BAU  1,1392  SGT  4784.1  SGR  475.8  SG3  164.8  ST  1451.2  SR  4]4.8  SS  382.0 

ROE  .2944  RRA  -.0065  RC3  -.2863  FAU  .04216  RRT  .6796  RRF  .747 0 RTF  .8861  CRT  .9198  CRS  -.9950  CST  -.8919 

FOE  .4474  FRA  .0784  FC3-2.2066  BSP  15081  SG6  4807.7  R23  .1930  R13  .8871  LSA  1540.7  MSA  222.8  SSA  21.1 

BOE  .9878  BRA  1.0889  BC3  5.1509  FSP  -528  SGI  4795.1  SG2  348.2  THA  3.89  El!  1501.2  Fl2  157.3  AlF  M.90 


2102 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  6 1969  FLIGHT  TIME  158.00  ARRIVAL  CATE  AUG  11  1 969 

HELIOCENTRIC  CONIC  DISTANCE  460.076 

RL  146. 42  LAL  .00  La  165.25  VL  26.767  GAL  '2.75  AZl  87.19  HCA  231.15  SMA  123.81  ECC  .20424  INC  2.8053  VI  30.020 

RP  108.26  LAP  -2.18  LOP  36.37  VP  37.145  GAP  9.34  AZP  91.76  TAL  190.84  TAP  61.99  RCA  98.53  APO  149.10  V2  35.003 

RC  167.370  Gl  19.30  GP  -23.34  7AL  115.87  7AP  153.06  ETS  305.23  7AE  128.70  ETE  199.60  7AC  145.52  ETC  192.30  ClP-166.16 

PLANE TOCENTRIC  CONIC 

C3  15.672  VHL  3.959  CLA  35.52  RAl  38.72  RAD  6567.6  VEL  11.707  PTH  2.06  VHP  7.030  0PA  -5.86  RAP  55.41  ECC  1 .2579 


lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.60 

18  15  56 

3997.66 

-25.99 

170.67 

265.65 

64.09 

19  22  33 

3397.7 

-29 . 1 5 

162.79 

112.4 o 

23  42  50 

2961 .86 

-25.98 

93.04 

265.65 

64.00 

24  32  12 

2361  .9 

-29.U 

85.16 

67.60 

18  15  56 

3997.66 

-25.99 

170.67 

265.65 

64.09 

19  22  33 

3397.7 

-29.15 

162.79 

112.40 

23  42  50 

2961 .86 

-25.98 

93.04 

265.65 

64.00 

24  32  12 

2361  .9 

-29.14 

85.16 

67.60 

10  15  56 

3997.66 

-25.99 

170.67 

265.65 

64.09 

19  22  33 

3397.7 

-29.15 

162.79 

112.40 

23  42  50 

2961 .86 

-25.98 

93.04 

265.65 

64.08 

24  32  12 

2361  .9 

-29.14 

85.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.9180 

TRA 

-.9293 

TC3-5.5233 

BAU 

1.1588 

SGT 

4860.1 

SGR 

476.4 

SG3 

164.1 

ST 

1424.J 

SR 

419.1 

ss 

361  .9 

ROE 

.2095 

RRA 

.0007 

RC3  -.2064 

FAU  .04086 

RRT 

.6678 

RRF 

.7209 

RTF 

.8858 

CRT 

.9340 

'CRS 

-.9890 

CST 

-.8848 

FOE 

.4065 

FRA 

.1438 

FC3-2.2571 

BSP 

1 5360 

see 

4803.4 

R23 

.1695 

R13 

.'8866 

L5A 

1513.1 

MSA 

211  .4 

SSA 

24  . i 

BOE 

.9625 

BRA 

.9293 

0C3  5.5307 

FSP 

-527 

SGI 

4070.5 

SG2 

353.9 

THA 

3.77 

ELI 

1477.4 

El2 

144.3 

alf 

15.52 

LAUNCH  DATE  MAR  6 1 969  FLIGHT  TIME  160.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  473.804 

RL  148.42  LAL  .00  La  165.25  VL  26.709  GAL  -2.33  A7L  87.49  HCA  234.35  SMA  123.46  ECC  .20609  INC  2.5060  VI  30.020 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.116  GAP  9.58  ATP  91.46  TAL  189.04  TAP  63.39  RCA  98.01  APO  148.90  V2  35.0:6 

RC  169.445  GL  17.56  GP  -22.05  ZAL  113.28  ZAP  154.54  ETS  305 .08  7AE  129.15  ETE  198.67  7AC  147.91  ETC  191.83  ClP-166.95 

PLANE TOCENTRIC  CONIC 

C3  14.958  VHL  3.868  OLA  34.79  RAL  42.74  RAO  6567.6  VEL  11.677  PTH  2.05  VHP  7.101  OPA  -3.97  RAP  57.16  ECC  1 .2462 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.89 

18  39  23 

3964.95 

-25.79 

167.97 

268.70 

65.79 

19  45  28 

3364.9 

-28.83 

160.06 

111.11 

23  51  31 

2973.59 

-25.77 

93.86 

268.70 

65.78 

24  41  5 

2373.6 

-28.82 

85.95 

68.89 

18  39  23 

3964.95 

-25.79 

167.97 

268.70 

65.79 

19  45  28 

3364.9 

-28.83 

160.06 

111.11 

23  51  31 

2973.59 

-25.77 

93.86 

268.70 

65.78 

24  41  5 

2373.6 

-28.82 

85.95 

.68.89 

18  39  23 

3964.95 

-25.79 

167.97 

268.70 

65.79 

19  45  28 

3364.9 

-28.83 

160.06 

111.11 

23  51  31 

2973.59 

-25.77 

93.86 

268.70 

65.78 

24  41  5 

2373.6 

-28.02 

85.95 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.8917 

TRA 

-.7618 

TC3-5.80O1 

BAU 

1.1773 

SGT  4931.6  SGR 

470.2 

SG3 

162.8 

ST 

1390.6 

SR 

423.6 

SS 

341  .5 

ROE 

.2859 

RRA 

.0086 

RC3  -.2863 

FAU 

.03942 

RRT  .6553  RRF 

.6954 

RTF 

.8060 

CRT 

.9481 

CRS 

-.9784 

CST 

-.8758 

FOE 

.3663 

FRA 

.2070 

FC3-2.2816 

BSP 

15612 

SG6  4954.7  R23 

.1479 

R13 

.8067 

LSA 

1479.7 

MSA 

199.1 

SSA 

27.6 

BOE 

.9364 

BRA 

.7618-BC3  5.8871 

FSP 

-523 

SGI  4941.6  S G2 

360.5 

THA 

3.66 

' ELI 

1447.9 

EL2 

129.4 

ALF 

16.24 

LAUNCH 

OATE 

MAR 

6 1969 

flight  time 

162.00 

ARRIVAL 

DATE 

AUG 

J 5 1969 

HELIOCENTRIC  CONIC  DISTANCE  479.520 

RL  148.42  LAL  .00  La  165.25  VL  26.652  GAL  -1.89  A7L  87.77  HCA  237.54  SMA  123.11  ECC  .20815  INC  2.2295  VI  30.020 

RP  108.18  LAP  -1.88  LOP  42.77  VP  37.088  GAP  9.81  A7P  91.20  TAL  187.24  TAP  64.79  RCA  97.48  APO  148.73  V2  35.030 

RC  171.498  CL  15.85  GP  -20.90  7Al  110.43  7AP  155.90  ETS  304.77  7AE  129.54  ETE  197.04  ZAC  150.31  ETC  191.38  CLP-167.73 

PLANE TOCENTRIC  CONIC 

C3  14.387  VHL  3.793  CLA  34,06  RAL  46.91  RAD  6567.6  VEL  11.652  PTH  2.05  VHP  7.105  OPA  -2.22  RAP  58.99  ECC  1 .2368 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.22 

19 

3 54 

3932.32 

-25.52 

165.20 

272.02 

66.63 

20 

9 27 

3332.3 

-28.45 

157.35 

109.70 

0 

4 12 

2900.90 

-25.50 

94.93 

272.02 

66.61 

0 

54  1 

2350.9 

-28.44 

86.99 

7 0.22 

19 

3 54 

3932.32 

-25.52 

165.20 

272.02 

66.63 

20 

9 27 

3332.3 

-28.45 

157.35 

109.70 

0 

4 12 

2980.90 

-25.50 

94.93 

272.02 

66.61 

0 

54  1 

2300.9 

-28.44 

86.99 

110.00 

0 

27  9 

2910.91 

-27.30 

90.29 

272.05 

60.50 

1 

15  48 

2310.9 

-29.96 

82.1  I 

110.00 

23 

40  7 

3050.30 

-23.75 

90.04 

271 .14 

64.66 

24 

30  58 

2450.3 

-26.95 

91  .*15 

DIFFERENTIAL  CORRECTIONS  MID-COIRSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURAL 


TDE 

.8650  TRA 

-.5032 

TC3-6.1900 

BAU 

1.1935 

SGT 

4995.1 

SGR 

401.1 

SG3 

161  .0 

ST 

1352.4 

SR 

428.6 

55 

322.5 

ROE 

253T  RRA 

.0175 

RC3  -.2054 

FAU 

.03704 

RRT 

.6424 

RRF 

.6716 

RTF 

.8063 

CRT 

.9621 

CRS 

-.9612 

CST 

-.0649 

FOE 

.3280  FRA 

.2695 

FC3-2.2771 

BSP 

15797 

see 

5010.2 

R23 

.1293 

R13 

.0069 

LSA 

1442.5 

MSA 

186.3 

SSA 

31  .6 

BOE 

.9103  BRA 

.5035 

BC3  6.2053 

FSP 

-516 

SGI 

5004.7 

SG2 

368.0 

THA 

3.56 

Eli 

1414. 3 

EL2 

111  .0 

alf 

17.07 

LAUNCH 

DATE  MAR 

6 1969 

flight 

TIME 

164.00 

ARRIVAL 

CATE 

AUG 

17  1969 

HELIOCENTRIC  CONIC  DISTANCE  405.222 

RL  148.42  LAL  .00  La  165.25  VL  26.695'GAL'  -1.45  A7L  80.03  HCA  240.74  SMA  122.77  ECC  .21044  INC  1.9717  VI  30.020 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.060  GAP  10.06  A7P  90.96  TAL  185.44  TAP  66.19  RCA  96.93  APO  140.60  V2  35.043 

RC  173.532  Gl  14.18  GP  -19.87  ZAL  107.36  ZAP  157.16  ETS  304.30  7AE  129.88  ETE  197.08  ZAC  152.70  ETC  190.94  ClP-168.52 

PLANE TOCENTRIC  CCNIC 


C3  13.952 

VHL 

3.735 

OLA  33.32  RAL  51.21 

RAO  6567. 

.5  VEL  11.633 

PTH  2 .04 

VHP 

7. 

202 

OPA  -.62 

RAP  60.90 

ECC 

1 .2296 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .65 

19 

29  51 

3090.61 

-25.17 

162.51 

275.61 

67.41 

20 

34 

50 

3298.6 

-28.01 

154.55 

108.35 

0 

12  33 

3009.08 

-25.16 

96.33 

275.60 

67.39 

1 

2 

42 

2409.1 

-28 .00 

00.38 

7l  .65 

19 

29  51 

3898.61 

-25.17 

162.51 

275.61 

67. 4J 

20 

34 

50 

3298.6 

-28.01 

154  .55 

108.35 

0 

12  33 

3009.00 

-25.16 

96.33 

275.60 

67.39 

1 

2 

42 

2409.1 

-28.00 

80.38 

110.00 

1 

20  41 

2800.19 

-29.98 

82.10 

277.58 

72.76 

2 

7 

21 

2200.2 

-32.05 

73.49 

110.00 

23 

20  54 

3155.50 

-20.53 

105.31 

273.23 

62.05 

24 

13 

29 

2555.5 

-24.10 

97.99 

INFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8205 

TRA 

-.3994 

TC3-6.402O 

BAU  1.2102 

SGT 

5059.0  SGR 

404.1  SG3 

158.9 

ST  1297.9 

SR  432.3 

SS 

301  .2 

RDE  -2017 

RRA 

.0260 

RC3  -.2848 

FAU  .03627 

RRT 

.6301  RRF 

.6480  RTF 

.0076 

CRT  .9743 

CRS  -.9340 

CST 

-.8489 

FOE  .2071 

FRA 

.3277 

FC3-2.2508 

8SP  16047 

SG6 

5082.9  R23 

.1113  R13 

.0001 

LSA  1389.5 

MSA  173.6 

SSA 

36.6 

BOE  .8751 

BRA 

.4003 

6C3  6.4082 

FSP  -511 

SGI 

5069.0  SG2 

375.3  THA 

3.47 

ELI  1364.9 

El2  92.5 

ALF 

18.07 

2103 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  MAR  6 3969 

heliocentric  CONIC 
RL  148.42  LAL  .00  LOL  165.25 

RP  308. JO  LAP  -3.55  LOP  *9.18 

RC  175.54*  CL  12.52  OP  -18.95 

planetocentric  conic 
C3  13.652  VHL  3.695  OLA  32.55 


Flight  time  366.00 


ARRIVAL  cate  AUG  19  3969 


VL  26.539 
VP  37.033 
7At  10*. 07 


DISTANCE  *90.909 

CAL  -.98  A7l  88.27  MCA  2*3.95  SNA  122. *3  ECC  .21296  INC  1.7295  VI  30-020 

CAP  10.32  A7P  90.76  TAL  183.64  TAP  67.58  RCA  96.36  APO  1*8.50  V?  35.056 

7AP  158.33  ETS  303.67  7AE  130.19  ETE  196. *0  7AC  155.09  ETC  190.50  ClP-369. 29 


RAL  55.63  RAO  6567.5  V£L  J1.621  PTH  2.0*  VHP  7.391  OPA  .87  RAP  6?. 87  ECC  1.22*7 


INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

' TIME 

73.25 

19  57  40 

3862.29 

-24.73 

159.51 

279.** 

68.14 

21 

2 2 

106.75 

0 19  57 

3035.86 

-24 . 72 

98.20 

279.43 

68.13 

1 

10  33 

73.25 

19  57  40 

3862.29 

-2*.73 

159.51 

279.4* 

68.14 

21 

2 2 

106.75 

0 19  57 

3035.86 

-24.72 

98.20 

279.43 

68.13 

1 

10  33 

110.00 

2 0 10 

2726.85 

-31.35 

76.82 

281 .89 

75.61 

2 

45  37 

110.00 

23  16  38 

3219.29 

-18.45 

109.09 

276.21 

60.70 

2* 

10  17 

C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

3262 . 3 

-27.48 

151 .56 

2435.9 

-27.47 

90.24 

3262.3 

-27.48 

151  .56 

2435.9 

-27.47 

90.24 

2126.9 

-33.00 

67.99 

2619.3 

-22.21 

101 .98 

differential  CORRECTIONS 


TCE 

.7056  TRA 

-.2066 

TC3-6.7J3 2 

0AU 

1.2263 

ROE 

.2805  RRA 

.0370 

RC3  -.2838 

FAU  .03470 

FOE 

.2*71  FRA 

.3838 

FC3-2.2003 

BSP 

16278 

boe 

.8342  BRA 

. 2099 

0C3  6.7192 

FSP 

-505 

launch  OATE  MAR  6 1969 


mio-coursc  execution  accuracy 

SCT 
RRT 
SC b 
SGI 

flight  time  lse.oo 


OR0IT  DETERMINATION  ACCURACY 


487.7 

SC3 

J56.7 

St 

1232.6 

SR 

*35.5 

SS 

281  .3 

.6283  RTF 

.8896 

CRT 

.9846 

CRS 

-.8929 

CST 

-.8286 

.0957 

RJ  3 

.8901 

LSA 

1326.6 

MSA 

162.3 

SSA 

*2.* 

382.7 

THA 

3.39 

Eli 

1305.3 

EL2 

71  .9 

ALF 

19.2* 

ARRIVAL  OATE  AUG  23  3969 


DISTANCE  *96.579 

VL  26.48*  CAL  '.50  A?L  88.50  MCA  2*7.15  SNA  122.10  ECC  .21573  INC  3.4999  VI  30.020 

VP  37.006  CAP  10.59  A 79  90.58  TAL  181 .83  TAP  68.98  RCA  95.76  APO  148.**  V2  35-069 

*C  j 77 , 535  CL  10.88  CP  -18.12  7AL  100.61  7AP  159.*!  ETS  302.8  7 7AE  130.47  ETE  195.78  7AC  157.49  ETC  190.0*  ClP-370.06 

planetocentric  CONIC 

C3  13.486  VHL  3.672  OLA  31 .7j  RAL  60.13  RAO  6567.5  VEL  11.613  PTH  2.03  VHP  7.512  CPA  2.2*  RAP  6*. 92  ECC  1.2219 


HELIOCENTRIC  CONIC 
RL  1*8. *2  LAL  *00  LOL  165.25 
RP  108.06  LAP  -1.38  LOP  52.39 


75.09 

104.91 
75.09 

304.91 
110.00 
110.00 


2 36  9 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

3 821 -U 

-24.20 

156.14 

283.50 

68,85 

21  31  40 

3221 .1 

-26.85 

3071  .71 

-24.19 

100.70 

283.49 

68.84 

1 16  46 

2471  .7 

-26.84 

3821 .11 

-24.20 

156.14 

283.50 

68.85 

21  31  40 

3221 .1 

-26.85 

3071  .7j 

-24.19 

100.70 

283.49 

68.84 

1 16  46 

2*71  .7 

-26.8* 

2666.71 

-32.28 

72.38 

286.22 

78.08 

3 20  36 

2066.7 

-33.58 

3274.11 

-16.59 

112.26 

279.59 

59.68 

24  11  9 

2674.1 

-20.49 

3*8.20 
92.75 
148.20 ' 
92.75 
63.39 
105 .31 


differential  corrections 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORB  I 

toe 

.7326 

TRA 

-.0045  TC3-6.8787 

0AU 

1 .2413 

SCT 

5179.9 

SCR 

490.7  SC 3 

154.1 

ST 

ROE 

.2796 

RRA 

.0478  RC3  -.2815 

FAU 

.03330 

RRT 

.6068 

RRF 

.6087  RTF 

.8923 

CRT 

FOE 

.2052 

FRA 

.4372  FC3-2.1246 

esp 

16467 

SG6 

5203.1 

R23 

.0807  R13 

.8927 

LSA 

BOE 

.7841 

BRA 

,0*81  BC3  6.88*5 

FSP 

-496 

SCI 

5188.5 

SG2 

389.3  THA 

3.31 

ELI 

LAUNCH  DATE  MAR  6 3969 

heliocentric  CONIC 
RL  1*8. *2  LAL  .00  LOL  165.25 

RP  108.02  LAP  -1.21  LOP  55.60 

RC  179.506  CL  9.27  CP  -17.37 

planetocentric  conh 


102.70 

77.30 

102.70 

110.00 

110.00 


flight  time  370.00 


ARRIVAL  date  AUC  23  1969 


VL  26.430 
VP  36.979 
7AL  96.96 


01  STANCE  502.251 

CAL  -.00  A7l  88.72  HCA  250.36  SMA  121.78  ECC  .21877  INC  1.2808  VI  30.020 

GAP  10.87  A7P  90.43  TAL  180. Ol  TAP  70.37  RCA  95.3*  APO  1*8. *2  V2  35.083 

ZAP  160.42  ETS  301.89  ZAE  130.72  ETE  195.22  7AC  159.89  ETC  189.56  ClP-170.83 


OLA  30.82 

RAi  64.73 

RAO  6567. 

< 

m 

r 

b* 

r\> 

PTH  2.03 

VHP  7, 

,643 

DPA  3.50 

RAP  67.02 

ECC 

1 .2215 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TJME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3771.67 

-23.56 

152.15 

287.79 

69.53 

22  4 

44 

3171  .7 

-26.13 

1*4 .21 

3120.24 

-23.54 

104.09 

287.78 

69.52 

1 20 

21 

2520.2 

-26.12 

96.16 

3771 .67 

-23.56 

152.15 

287.79 

69.53 

22  * 

44 

3171  ,7 

-26.13 

1** .21 

3120.2* 

-23.54 

104.09 

287.78 

69.52 

1 20 

21 

2520.2 

-26.12 

96.16 

2613.89 

-32.95 

68.41 

290.66 

80.34 

3 54 

9 

2013.9 

-33.93 

59.30 

3326.02 

-14.78 

115.19 

283.30 

58.82 

2*  14 

14 

2726.0 

-18.81 

108.39 

IS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TC3-6 .6351 

0AU  1.19*4 

SGT 

5092.6  SCR 

544.4  SG3 

154.4 

ST  1383.1 

SR  498.8 

SS 

* 3*  . J 

RC3  -.2231 

FAU  .02736 

RRT 

.5651  RRF 

.6769  RTF 

.8454 

CRT  .9945 

CRS  -.903* 

CST 

-.9216 

FC3-1 .7469 

BSP  16281 

SOB 

5121.7  R23 

.2369  R13 

.8466 

LSA  1523.* 

MSA  165.0 

SSA 

*6.0 

BC3  6,6388 

FSP  -515 

SCI 

5102.0  SG2 

448.3  THA 

3.48 

ELI  1*69.5 

EL2  *9.3 

ALF 

39.75 

LAUNCH  DATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  1*8.42  LAL  .00  LOL  165.25 

RP  107.98  LAP  -1.03  LOP  58.81 

RC  181.455  CL  7.68  CP  -16.70 

planetocentric  conic 

C3  13.578  VHL  3.685  DLA  29.84 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
80.18  21  *1  25  3705.63 

99.82  0 25  8 3190.15 

100.00  0 41  47  3136.96 

100.00  0 11  23  3234.06 

110.00  3 43  59  2565.31 

110.00  23  21  4*  3378.47 

DIFFERENTIAL  CORRECTIONS 


VL  26.377 
VP  36.953 
7Al  93.26 

RAL  69.28 
INJ  LAT 

-22.79 

-22.78 

-23.91 

-21.67 

-33.45 

-12.92 


CAL 

CAP 


11 


flight  time  172.00 

DISTANCE  507.860 
.51  A7l  88.93  HCA 
.16  ATP  90.30  TAl 


ARRIVAL  cate  AUG  25  1969 


TOE 

.5958 

TRA 

.4338  TC3-6.9719 

0AU 

1.2665 

ROE 

.2797 

RRA 

.0732  RC3  -.2702  FAU 

.02979 

FOE 

.1228 

FRA 

.5**3  FC3-1 *8996 

BSP 

16816 

BOE 

.6582 

BRA 

.4399  0C3  6,9771 

FSP 

-479 

RAO  6567.5  VEL  11.617  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

146.91  292.19 

109.01  292.19 

105.48  292.61 

111.82  291.74 

64.70  295.12 

118.11  28T.J7 

Mio-COORSE  EXECUTION  ACCURACY 
SGT  5278.5  SGR  *96.0  SG3  148.4 

RRT  .5836  RRF  .5751  RTF  .8968 

SG6  5301.7  R23  .0599  Rl3  .897l 

SGI  5286.4  SG2  402.1  THA  3*16 


253.57 

SMA 

121 

.47 

ECC  .22210 

INC  1 .0701 

VI 

30.020 

178.22 

TAP 

71 

.79 

RCA  94.49 

APO  148.44 

V2 

35.095 

130.95 

ETE 

194 

.71 

7AC  162.29 

ETC  189.01 

CLP 

-I7j  .59 

2.04 

VHP 

7. 

787 

OPA  4.67 

RAP  69.17 

ECC 

1 .2235 

1 A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.21 

22  *3 

11 

3105.6 

-25.28 

139.00 

70.19 

1 

18 

18 

2590.1 

-25.27 

Wl.iO 

71.51 

1 

34 

4 

2537.0 

-26.22 

97.44 

68.89 

1 

5 

17 

2634.1 

-2*.35 

104.05 

82.49 

4 

26 

44 

1965.3 

-34.12 

55.52 

58.07 

24 

18 

2 

2778.5 

-17.04 

111-43 

OR0IT  DETERMINATION  ACCURACY 
ST  967.7  SR  *36.7  SS  236.8 
CRT  .9773  CRS  -.6368  CST  -.7388 
LSA  1072.3  MSA  175.4  SSA  51.4 

ELI  1058.3  EL2  84.7  AlF  23-96 


210* 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69) 


LAUNCH  CATE  MAR  6 1969 


FLIGHT  TIME  174.00 


ARRIVAL  CATE  AUG  27  1969 


HELIOCENTRIC  CONIC 
RL  140.42  LAL  .00  LOL  165.25 

RP  107.94  LAP  - .04  LOP  62.03 

RC  103.304  GL  6.34  GP  -16.00 

planctocentric  CONIC 
C3  13.052  VHL  3.722  CLA 


vl  26.324 
VP  36.927 
7AL  09.45 


DISTANCE  513.466 

GAL  1.04  A7L  09.13  HCA  256.70  SMA  121.16  ECC  .22574  INC  .0663  VJ  30.020 

GAP  11.47  A7P  90.20  TAL  176.42  TAP  73.20  RCA  93.01  APO  340.53  V2  35.108 

7AP  162.23  ETS  299.30  7A£  131.16  ETE  194.25  7AC  164.70  ETC  188. 30  ClP-172.35 


20.79  RAL  73.04  RAO  6567.5  VEL  11.629  PTH  2.04  VHP  7.943  DPA  5.75  RAP  71.37  ECC  3.2200 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

04.59 

22  34  30 

3597.95 

-21 .92 

138.63 

296.76 

70.86 

23  34  28 

2997.9 

-24.34 

130.75 

95.41 

0 0 27 

3306.56 

-21  .92 

117.27 

296.76 

70.85 

1 3 34 

2706.6 

-24.33 

109.40 

100.00 

1 52  57 

2970.69 

-27.03 

94.12 

298.39 

76.71 

2 42  27 

2370.7 

-20.58 

05.66 

100.00 

23  32  42 

3409.05 

-16.99 

122.71 

294.65 

65.03 

24  29  31 

2809 . 1 

-20.22 

115.40 

110.00 

4 16  38 

2520.83 

-33.79 

61  .27 

299.69 

04.49 

4 50  38 

1920.8 

-34 .J0 

52.05 

110.00 

23  25  30 

3431 .68 

-10.98 

121 .02 

291.25 

57.42 

24  22  4 2 

2831 .7 

-15.20 

114 .46 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


OR61T  DETERMINATION  ACCURACY 


TOE 

.5064 

TRA 

.6603 

TC3-6.8968 

BAU 

1 .2701 

SOT 

5323.6 

SGR 

497.1 

SG3 

145.3 

ST 

069.2 

SR 

433.6 

SS 

232.5 

ROE 

.2800 

RRA 

.0870 

RC3  -.2615 

FAU 

.02810 

RRT 

.5724 

RRF 

.5593  RTF 

.8996 

CRT 

.9370 

CRS 

-.4570 

CST 

-.7103 

FOE 

.0792 

FRA 

.5954 

FC3-1 .7609 

BSP 

17007 

see 

5346.0 

R23 

.0305 

R13 

.8998 

LSA 

974.0 

MSA 

212.6 

SSA 

5 47.3 

BOE 

.5707 

BRA 

.6740 

BC3  6.9017 

FSP 

'47  2 

SGI 

5331  .2 

SC2 

407.0 

THA 

3.00 

EL! 

961  .7 

El2 

136.9 

AlF 

25.61 

LAUNCH  DATE  MAR  6 1969 


flight  time  176.00 


ARRIVAL  CATE  AUG  29  1 969 


HELIOCENTRIC  CONIC 


RL 

140.42 

LAL 

.00 

La 

RP 

107.90 

LAP 

-.66 

LOP 

RC 

105.291 

GL 

4.64 

GP 

PLANETQCENTRIC  CCNIC 

C3 

14.293 

VHL 

3.701 

OLA 

165.25 

65.25 

-15.53 


VL  26.272 
VP  36.902 
7AL  05.60 


DISTANCE  519.045 

GAL  1.60  A7l  09.33  HCA  260.00  SMA  120.05  ECC  .22972  INC  .6673  VJ  30.02,0 

CAP  11.79  A7P  90.12  TAL  174.62  TAP  74.62  RCA  93.09  APO  140.62  V2  35.120 

7AP  163.04  ETS  297.03  7AE  131.36  ETE  193.03  7AC  1 67.11  ETC  107.58  ClP-17J.10 


27.67  RAL  70.35  RAD  6567.6  VEL  11.640  PTH  2.04  VHP  0.111  DPA  6.73  RAP  73.61  ECC  1 .2352 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

TNJ  ATM th 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 34  37 

3285.96 

-24.00 

116.70 

302.66 

75.87 

I 29  23 

2606.0 

-26.50 

100.45 

90.00 

22  44  16 

3632.35 

-17.20 

139.22 

299.95 

67.15 

23  44  40 

3032.4 

-20.15 

1 31 .70 

100.00 

2 39  20 

2883.94 

-28.23 

07.95 

303.49 

79.74 

3 27  24 

2203.9 

-29.36 

79.33 

1 00.00 

23  22  15 

3509.60 

-14.01 

120.60 

298.42 

63.32 

24  20  44 

2909. € 

-17.40. 

121 .61 

110.00 

4 40  27 

2479.07 

-34.01 

50.10 

304.32 

86.35 

5 29  47 

1879.9 

-34.14 

40  .85 

110.00 

23  29  37 

3406.44 

-8.96 

123.97 

295.46 

56.07 

24  27  43 

2886.4 

-13.26 

117.51 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.4005 

TRA 

.9161 

TC3-6 . 7306 

BAU 

1 .2670 

SGT 

5361  .0 

SGR 

497,7 

SG3 

142.1 

ST 

792.3 

SR 

429.5 

SS 

237.2 

ROE 

.2013 

RRA 

.1017 

RC3  -.2501 

FAU 

.02655 

RRT 

.5610 

RRF 

.5455 

RTF 

.9025 

CRT 

.8502 

CRS 

-.2870 

CST 

-.7335 

FOE 

.0375 

FRA 

.6461 

FC3-1 .6000 

BSP 

1 7102 

see 

5384.0  R23 

.0430 

R13 

.9027 

L?A 

092.3 

MSA 

266.4 

SSA 

41.3 

BOE 

.4960 

BRA 

.9217 

BC3  6.7352 

FSP 

-461 

SGI 

5368.3 

SG2 

411.2 

THA 

3.00 

EU 

877.0 

EL2 

204  . l 

AlF 

26.27 

LAUNCH  CATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  140.42  LAL  .00  LOL  165.25 

RP  107.07  LAP  -.47  lOP  60.46 

RC  167.175  GL  3.21  GP  -15.02 

planetqcentric  CONK 
C3  14.917  VHL  3.062  CLA  26.49  RAL 


flight  time  370.00 


ARRIVAL  cate  AUG  31  1969 


VL  26.220 
VP  36.077 
7AL  01.76 


DISTANCE  524.592 

GAl  2.10  a7l  09.53  HCA  263.22  SMA  120.56  ECC  .23406  INC  .4722  Vi  30.020 

GAP  12.13  A7P  90.06  TAl  172.03  TAP  76.05  RCA  92 . 34  APO  140.70  V2  35.132 

7AP  163.00  ETS  296.07  7AE  131.54  ETE  193.45  7AC  169.52  ETC  106.49  ClP-j73.H6 


02.75  RAO  6567.6  VEL  1 1.675  PTH  2.05  VHP  0.292  CPA  7.64  RAP  75.09  ECC  1.2455 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 28  12 

3176.16 

-26.40 

109.07 

308.00 

79.37 

2 

21  8 

2576.2 

-27.60 

100.61 

90.00 

22  25  49 

3761,14 

-13.63 

146.99 

303.63 

64.94 

23 

28  30 

3161  .1 

-16.90 

139.84 

100.00 

3 19  37 

2816.93 

-28.95 

83.10 

308.46 

82.20 

4 

6 34 

2216.9 

-29.72 

74 .38 

100.00 

23  17  5 

3595.60 

-11 .32 

133.66 

302.46 

62.15 

24 

17  0 

2995.6 

-14.96 

126.76 

110.00 

5 19  19 

2442.43 

-34.14 

55.18 

308.90 

00.08 

6 

0 1 

1042.4 

-34.03 

45.93 

1 10.00 

23  33  53 

3542.86 

-6.85 

126.97 

299.76 

56.43 

24 

32  56 

2942.9 

-11 .21 

120.60 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE 

EXECUTION  ACCURACY 

ORB  I 

TOE 

.2946 

TRA  1.1723 

TC3-6 . 4966 

BAU 

1.2964 

SGT 

5399.0 

SGR 

497.0  SG3 

138.9 

ST 

RCE 

.2828 

RRA  .1160 

RC3  -.2372 

FAU 

.02502 

RRT 

.5512  RRF 

.5319  RTF 

.9060 

CRT 

FOE 

-.0056 

FRA  .6945 

FC3-1 .4521 

BSP 

17279 

see 

5421 .8 

R23 

.0354  R13 

.9061 

LSA 

BOE 

.4083 

BRA  1 .1781 

BC3  6.5009 

FSP 

-454 

SGI 

5406.0 

SG2 

414.1  THA 

2.92 

Eli 

ORBIT  OETERMINA 
743.9  SR 
.6919  CRS 
027.0  MSA 
000.5  El2 


TION  ACCURACY 
423.5  SS  240.7 
-.1139  C5T  -.7052 
330.7  SSA  35.0 
201 .4  AlF  24 .69 


LAUNCH  OATE  MAR  6 1969 


Flight  time  180.00 


ARRIVAL  cate  SEP  2 1969 


heliocentric  conic 

RL  140.42  LAL  .00  La  165.25  VL 

RP  107.03  LAP  -.20  LCP  71.60  VP 

RC  109.037  GL  1.04  GP  -14.56  7AL 

planetcxentric  CONK 


DISTANCE  530.105 

26.170  GAL  2.70  A7l  09.72  HCA  266.44  SMA  120.27  ECC  .23000  INC  .2799  vj  30.020 

36.052  GAP  12.50  A7P  90.02  TAl  J71.05  TAP  77.40  RCA  91.55  APO  140.99  V2  35.1  44 

77,95  TAP  164.49  ETS  294.09  7A£  131.71  ETE  193.09  7AC  lTj.93  ETC  184.04  ClP-174.6] 


C3  15.742 

VHL  3.968 

OLA  25.26 

RAL  87.02 

RAO  6567.6 

VEL  11  .710 

PTH  2.06 

VHP  8.400 

DPA  8.46 

RAP  78.21 

ECC  1 .2591 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 11  11 

3100.39 

-27.24 

103.68 

313.07 

01  .95 

3 2 51 

2500.4 

-28.07 

95.11 

90.00 

22  16  53 

3061 .15 

-10.68 

152.05 

307.66 

63.62 

23  21  14 

3261  .1 

-14J4 

145.88 

100.00 

3 56  18 

2761 .49 

-29.39 

79.04 

313.36 

84.29 

4 42  19 

2161 .5 

-29.87 

70.27 

100.00 

23  14  27 

3675 .20 

-8,75 

138.17 

306.65 

61  .30 

24  15  42 

3075.3 

-32.52 

131 .41 

110.00 

5 49  4 

2408.69 

-34.18 

52.54 

313.66 

89.63 

6 29  12 

1008.7 

-33.85 

43.31 

110.00 

23  38  10 

3600.04 

-4.65 

130.03 

304.14 

56.10 

24  30  n 

3000.8 

-9.07 

123.73 

DIFFERENTIAL  CORRECTIONS 


MlD-CaiRSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.1607 

TRA  1 .4412 

TC3-6.1943 

BAU 

1.3045 

SGT 

5432.9 

SGR 

495.1 

SG3 

135.7 

ST 

746.8 

SR 

416.3 

SS 

267.0 

ROE 

.2849 

RRA 

.1325 

RC3  -.2223  FAU 

.02351 

RRT 

.5406  RRF 

.5100 

RTF 

.9093 

CRT 

.4658 

CRS 

.0392 

CST 

-.8581 

FOE 

-.0403 

FRA 

.7430 

FC3-1 .2931 

BSP 

17439 

SOS 

5455.4 

R23 

.0289  R13 

.9095 

LSA 

007.0 

MSA 

387.3 

SSA 

31  .1 

BOE 

.3311 

BRA  I .4473 

0C3  6.1903 

FSP 

-446 

SCI 

5439.5 

SG2 

416.0 

THA 

2.84 

ELI 

778.6 

El2 

353.4 

ALF 

18.50 

2105 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL  4,  1968  69  > 


LAUNCH  cate  MAR  6 1969 


flight  time  102.00 


ARRIVAL  CATE  SEP  4 196 9 


HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165-25 

RP  107.79  LAP  '.09  LOP  74-91 

RC  190.875  CL  .56  GP  -14.14 

planetocentric  conic 
C3  16.792  VHL  4.098  ClA  24.00  RAL  91.12 


OISTANCE  535.578 

VL  26.120  GAL  3.42  A7t  89.91  HCA  269.66  SMA  11 9.99  ECC  .24398  INC  .0876  VI  30.020 

VP  36.828  GAP  12.88  A 79  90.00  TAL  169.27  TAP  78.93  RCA  90.71  APO  149.26  V2  35.1  55 

7AL  74.23  7AP  165.13  ET$  291.88  7AE  131.86  ETE  192*77  7AC  174.33  ETC  181.91  ClP-175.36 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 49  4 

3040.77 

-27.73 

99.39 

90.00 

22  11  43 

3950.22 

-7.94 

157.96 

100.00 

4 30  1 2 

2714.70 

-29.66 

75.59 

100.00 

Zl  13  17 

3751  .51 

-6.24 

142.43 

110.00 

6 17  32 

2378.86 

-34.17 

50.21 

110.00 

23  42  25 

3660.12 

-2.40 

133.13 

RAD  6567.7  VEL  11.755  PTH  2.07  VHP 
INJ  RT  ASC  INJ  A7MTH 


8.700  OPA  9.20  RAP  80.55  ECC  1.2764 


318.02 
311 .86 
318.21 
310.93 
318.35 
308.56 


84.04 
62.73 
86.09 
60.71 
91 .01 
55.89 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 39  44 

2440.8 

-28.27 

90.76 

23  17  34 

3350.2 

-11.53 

151.12 

5 15  26 

2114.7 

-29.89 

66.79 

24  15  40 

3151  .5 

-10.09 

135.77 

6 57  11 

1778.9 

-33.65 

41  .01 

24  43  25 

3060.1 

-6.86 

126.89 

DIFFERENTIAL  CORRECTIONS 
TOE  .0324  TRA  1.7242  TC3-5.8334  BAU  1.3104 

ROE  .2878  RRA  .1488  RC3  -.2055  FAU  .02203 

FOE  -.0900  FRA  .7916  FC3-I.J355  BSP  17576 

BOE  .2897  BRA  1.7306  BC3  5.8371  FSP  -439 

LAUNCH  DATE  MAR  6 1969 


MIO'COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SOT 

5461  .0 

SGR 

492.1 

SG3 

132.4 

ST 

005.8 

SR 

408.2 

SS 

289.9 

RRT 

.5300  RRF 

.5064 

RTF 

.9127 

CRT 

.2221 

CRS 

.1629 

CST 

-.9205 

see 

5483. 2 

R23 

.0234 

R13 

.9128 

LSA 

853.8 

MSA 

412.7 

SSA 

27.3 

SGI 

5467.3 

SG2 

416.8 

THA 

2.75 

ELI 

812.5 

EL2 

394.8 

ALF 

8.4  2 

flight 

tik 

184.00 

arrival 

DATE 

SEP 

6 1969 

HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25  VL 

RP  107.76  LAP  .10  LOP  78.13  VP 

RC  192.690  CL  -.63  GP  -13.75  7AL 

planetocentric  conic 


90.00  3 23 

90.00  22  8 

100.00  5 1 

100.00  23  13 

110.00  6 44 

110.00  23  46 

differential  corrections 

TOE  -.1107  TRA  2.0244  TC3-5.4234  6AU 

ROE  .2919  RRA  .1656  RC3  -.1869  PAU 

FOE  -.1293  FRA  .8417  FC3  -.9811  BSP 

BOE  .3121  BRA  2. 0311  6C3  5.4266  PSP 


LAUfcCH  CATE  MAR  6 1969 

heliocentric  conic 

RL  148.42  LAL  .00 
RP  107.73  LAP  .29 
RC  194 . 480  CL  -1.73 
planetocentric  conic 


DISTANCE  541.005 

26.071  GAL  4.08  AZL  90.10  HCA  272.88  SMA  119.7 1 ECC  .24962  INC  .1 021  VI  30.020 

36.803  GAP  13.29  AZP  90.01  TAL  167. SI  TAP  00.40  RCA  89.83  APO  149.59  V2  35.166 

70.61  ZAP  165.72  ET5  289.43  ZAE  132.00  ETE  192.47  ZAC  176.69  ETC  174.90  ClP-176.11 

OPA  9.87  RAP  82.93  ECC  I .2978 

PO  C$T  TIM  INJ  2 LAf  INJ  2 LONG 


OLA  22.73 

RAL  95.04 

RAO  6567.7 

VEL  11.810 

PTH  2.09 

VHP  8.929 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  47MTH 

INJ  T/ME 

2992.17 

-28.03 

95.86 

322.90 

85.79 

4 13  15 

4033.41 

-5.31 

162.66 

316.14 

62.15 

23  15  52 

2675.24 

-29.81 

72.66 

323.02 

87.62 

5 46  16 

3825.58 

-3.75 

146.53 

315.28 

60.  J2 

24  16  40 

2353.14 

-34.12 

40.21 

323.02 

92.20 

7 23  51 

3720.44 

-.09 

136.28 

313.00 

55.82 

24  48  35 

2392.2 

3433.4 

2075.2 
3225.6 
1 753.1 

3120.4 


-28.32 

-9.00 

-29.82 

-7.68 

-33.44 

-4.57 


87.21 

155.93 

63.86 

139-94 

39-03 

130.07 


ORBIT  DETERMINATION  ACCURACY 


1 .3127 
.02051 
17613 
-427 

SOT 

RRT 

see 

SGI 

5481 .9  SGR 
.5194  RRF 
5503.6  R23 
5487.8  SC2 

408.2  SG3 
.4951  RTF 
.0194  R13 
416.7  THA 

129.3 

.9159 

.9160 

2.66 

ST 

CRT 

LSA 

ELI 

910.0  SR 
.0176  CRS 
959.3  MSA 
910.0  EL2 

399.8 
.2546 

407.9 
390.7 

SS 

CST 

SSA 

ALF 

315.2 

-.9588 

24.3 

.55 

flight  time 

186.00 

ARRIVAL 

CATE 

SEP 

8 1969 

OISTANCE  546.379 


22  6 51 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2678  TRA  2.3354  TC3-4.9959 

ROE  .2964  RRA  .1824  RC3  -.1683 

FOE  -.1694  FRA  .8907  FC3  -.8401 

BOE  .3995  BRA  2.3425  BCS  4.9988 

LAUNCH  DATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  148.42  LAL  .00  LOL  165.25 

RP  107.70  LAP  .48  LOP  84.58 

RC  196.245  GL  -2.73  GP  -13.08 

planetocentric  conic 


LOL  1 

65.25 

VL  26.023 

GAL  4.70 

AZL  90.30 

LOP 

81.36 

VP  36.779 

GAP  13.73 

A7P  90.03 

GP  - 

13.40 

ZAL  67.12 

ZAP  166.24 

ETS  286.73 

OLA 

21  .47 

RAL  98.75 

RAC  6567.8 

VEL  11.877 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2952 

.35 

-28.19 

92.96 

327.71 

4112 

.82 

-2.77 

167.12 

320.47 

2642 

.36 

-29.87 

70.22 

327.77 

3098 

.04 

-1 .30 

J50.51 

319.65 

2331 

.70 

-34.05 

46.54 

327.68 

3781 

.47 

2.24 

139.46 

317.44 

119.44  ECC  .25579  INC  .2953  Vl  30-020 
81.88  RCA  88.89  APO  149.99  V2  35.177 
192.19  ZAC  170.00  ETC  140.07  ClP-176.87 


PTH  2.11 
INJ  AZMTH 
87.23 
61 .81 
88.91 
60.13 
93.19 
55.88 


VHP  9.1 76 
INJ  TIME 
4 44  C 

23  15  24 

6 14  58 

24  18  22 

7 49  6 

24  53  37 


DPA  10.46  RAP  85.32  ECC  1 .3239 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2352.3 
3512.8 

2042.4 
3 298.0 
1731  .7 

3181 .5 


-28.28 

-6.52 

-29.71 

-5.27 

-33.24 

-2.25 


84 .30 
160.44 
61  .42 
143.97 
37.39 
133.26 


MIO'COURSE  EXECUTION  ACCURACY 


BAU 

1.3153 

SGT 

5502.2 

SCR 

482.6 

SC  3 

126.1 

ST 

FAU 

.01910 

RRT 

.5083 

RRF 

.4030 

RTF 

.9195 

CRT 

BSP 

17743 

SGB 

5523.3 

R23 

.0151 

R13 

.9196 

LSA 

FSP 

-419 

SCI 

5507.7 

SG2 

415.2 

THA 

2.57 

ELI 

VL  25.975 
VP  36.755 
ZAL  63.70 


FLIGHT  TIME  188.00 
OISTANCE  551.692 

GAL  5.51  AZL  90.49  HCA  279.34  SMA  119.17 
GAP  14.20  AZP  90.08  TAL  164.04  TAP  83.38 
ZAP  166.71  ETS  283.79  ZAE  132.24  ETE  191.93 


ORBIT  DETERMINATION  ACCURACY 


ARRIVAL  CATE  SEP  10  1969 


ECC  .26253  INC  .4901  Vl  30.020 
RCA  87.89  APO  150.46  V2  35.187 
ZAC  178.09  ETC  40  - 38  ClP-177.63 


C3  21.594 

VHL 

4 .647 

DLA  20.23 

RAL  102.25 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 

23  40 

2920.00 

-28.28 

90.00 

22 

5 54 

4189.47 

-.30 

100.00 

5 

58  6 

2615.61 

-29.89 

100.00 

23 

14  10 

3969.17 

1.11 

110.00 

7 

34  10 

2314.62 

-33.98 

110.00 

23 

54  27 

3842.92 

4.58 

DIFFERENTIAL  CORRECTIONS 

TOE  -.4330 

TRA 

2.6635  JC3-4 .5531 

BAU  1.3151 

ROE  .3021 

RRA 

.1991 

RC3  -.1494 

FAU  .01772 

FOE  -.2081 

FRA 

.9400 

FC3  -.7106 

BSP  17047 

BOE  . 5280 

BRA 

2.6709 

BC3  4.5555 

FSP  -411 

RAO  6567.9  VEL  11.957  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.13  VHP  9.444  OPA  10.99  RAP  87.74  ECC  1.3554 


90.60  332.45 

171.39  324.83 

68.23  332.48 

154.42  324.05 

45.21  332.31 

142.68  321.88 

MID-COURSE  EXECUTION  ACCURACY 
3GT  55*7.2  SCR 
RRT  .4969  RRF 
SGB  5537.7  R23 
SGI  5522.3  SG2 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

Inj  2 LONG 

88.41 

5 

12  20 

2320.1 

-28.20 

81  .94 

61  .68 

23 

15  44 

3589.5 

-4.00 

164 .76 

89.95 

6 

41  41 

2015.6 

-29.58 

59.44 

60.13 

24 

20  19 

3369.2 

-2.87 

147.89 

93.97 

8 

12  52 

1714.6 

-33.06 

36.09 

56.09 

24 

58  30 

3242.9 

.10 

136.47 

475.9 

SG3 

123.1 

.4713 

RTF 

.9233 

.0115 

R13 

.9233 

412.6 

THA 

2.47 

ORBIT  DETERMINATION  ACCURACY 
ST  1184.7  SR  380.7  SS  368.4 

CRT  -.2570  CRS  .3863  CST  -.9890 

LSA  1244.2  MSA  368.5  SSA  20.0 

ELI  1189.2  El2  366.5  AlF  174.78 


2106 


J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  MAR  6 1969 


flight  tihc  190.00 


ARRIVAL  DATE  SEP  10  1969 


HELIOCENTRIC  CONIC 


RL 

148.42 

LAL 

.00 

LOL 

165.25 

vt 

RP 

107.67 

LAP 

.67 

LOP 

87.81 

VP 

RC 

197.986 

GL 

-3.64 

GP 

-12.79 

7AL 

planetocentric  CONIC 

C3 

23.878 

VHL 

4.887 

OLA 

19.02 

RAL 

DISTANCE  556.933 

25.928  GAL  6.29  A7U  90.69  HCA  282.57  SMA  118.91  ECC  .26991  INC  .6890  VI  30.020 

36.731  GAP  14.71  AZP  90.15  TAL  162.34  TAP  84.91  RCA  86.82  APO  151.01  V2  35.196 

60.62  ZAP  167.11  ETS  280.59  7AE  132.34  ETC  191.68  7AC  175.82  ETC  23.95  ClP-178.40 

105.53  RAD  6568.0  VEL  12.052  PTH  2.15  VHP  9.736  DPA  11.44  RAP  90.16  ECC  1.3930 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  15 

2894 . 56 

-28.31 

88.74 

337.14 

89.35 

5 38  29 

2294.6 

-28.10 

80.08 

90.00 

22  5 33 

4263.88 

2.10 

175.54 

329.20 

61.75 

23  16  37 

3663.9 

-1  .69 

168.92 

100.00 

6 23  16 

2594.61 

-29.88 

66.67 

337.14 

90.77 

7 6 30 

1994.6 

-29.46 

57.89 

100.00 

23  15  13 

4039.06 

3.48 

158.26 

328.44 

60.29 

24  22  32 

3439.1 

-.50 

151 .73 

110.00 

7 56  49 

2301 .93 

-33.92 

44.22 

336.92 

94.55 

8 35  10 

1701 .9 

-32.91 

35.13 

110.00 

0 2 5 

3904.51 

6.91 

145.93 

326.32 

56.44 

1 7 9 

3304.5 

2.45 

139.68 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY „ 


TOE 

-.6071 

TRA 

3.0086 

TC3- 

-4.1089 

BAU 

1.3124 

SGT 

5527.6 

SGR 

467.9 

SG3 

120.2 

ST 

1332.0 

SR 

370.7 

SS 

394.3 

ROE 

.3087 

RRA 

.2157 

RC3 

-.1308 

FAU 

.01638 

RRT 

.4848 

RRF 

.4594 

RTF 

.9271 

CRT 

-.3389 

CRS 

.4298 

CST 

-.9939 

FOE 

-.2460 

FRA 

.9921 

FC3 

-.5939 

BSP 

17939 

SG6 

5547.4 

R23 

.0086  R13 

.9272 

LSA 

1394.8 

MSA 

348.2 

SSA 

18.4 

00  E 

.6811 

BRA 

3.0163 

BC3 

4.111 0 FSP 

-403 

SGI 

5532.3 

SG2 

408.9 

tha 

2.36 

ELI 

1338.3 

El2 

347.2 

alf 

174.22 

LAUNCH  DATE  MAR  6 1969 


FLIGHT  TIME  192.00 


ARRIVAL  DATE  SEP  14  1969 


heliocentric  CONIC 


DISTANCE  562.092 


RL  148.42 

LAL 

.00 

La  165.25 

VL  25.882 

GAL  7.11 

A7L  90.89 

HCA  285.80 

SMA 

118.66 

ECC  .27800 

INC  .8928 

VI 

30.020 

RP  107.64 

LAP 

.86 

LOP  91 .05 

VP  36.707 

GAP  15.26 

A7P  90.24 

TAL  160.66 

TAP 

86.46 

RCA  85,67 

APO  151 .65 

V2 

35.205 

RC  199.701 

GL 

-4.45 

GP  -12.52 

7AL  57.62 

ZAP  167.46 

ETS  277.14 

7AE  132.42 

ETE 

191 .45 

7AC  173.45 

ETC  19.19 

CLP 

-179.18 

planetocentric  CONIC 

C3  26 . 594 

VHL 

5.157 

OLA  17.85 

RAL  108.61 

RAO  6568.1 

VEL  12.164 

PTH  2.18 

VHP 

10.053 

OPA  11.83 

RAP  92.60 

ECC 

1 .4377 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

14  4 J 

2875.22 

-28.32 

87.32 

341.77 

90.06 

6 

2 36 

2275.2 

-28. Oi 

78.67 

90.00 

22 

5 36 

4336.33 

4.43 

179.60 

333.58 

62.00 

23 

17  52 

3736.3 

.65 

170.96 

100.00 

6 

46  32 

2579 .04 

-29.86 

65.51 

341.75 

91.38 

7 

29  31 

1979.0 

-29.35 

56.75 

100.00 

23 

16  26 

4107.75 

5.78 

162.05 

332,83 

60.62 

24 

24  54 

3507.7 

J .82 

155.50 

110.00 

8 

17  47 

2293.54 

-33.87 

43.57 

34J.49 

94.93 

8 

56  0 

1693.5 

-32.81 

34  .49 

110.00 

0 

5 37 

3966.01 

9.21 

149.20 

330.73 

56,94 

1 

11  43 

3366.0 

4.80 

140.90 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7853 

TRA 

3.3771 

TC3-3.6666 

BAU  1.3042 

SGT  5531.8  SGR  458.9  SG3  117.3 

ST  1474.0 

SR  361.1 

SS 

418.6 

ROE  .3166 

RRA 

.2320 

RC 3 -.1125 

FAU  .01501 

RRT  , 

,4725  RRF  , 

,4482  RTF  . 

.9311 

CRT  -.3954 

CRS  .4608 

CST 

-.9965 

FOE  -.2815 

FRA 

1 .0464 

FC3  -.4885 

BSP  17916 

SGB  5550.8  R23  . 

,0067  R13  , 

,9311 

LSA  1539.0 

MSA  330.6 

SSA 

17.0 

BDE  .8467 

BRA 

3.3851 

BC3  3.6683 

FSP  -392 

SGI  5536.1  SG2  404.1  THA 

2.26 

ELI  1481.3 

El2  330.0 

alf 

174  . if? 

LAUNCH  DATE  MAR  6 1969 


FLIGHT  TIME  194.00 


ARRIVAL  OATE  SEP  16  1969 


HELIOCENTRIC  CONIC 


RL 

148 .40 

LAL 

.00 

La 

165.25 

VL 

RP 

107.62 

LAP 

1 .04 

LOP 

94.28 

VP 

RC 

201.39! 

gl 

-5.18 

GP 

-12.27 

7AL 

PLANETOCENTRIC  CONIC 

C3 

29.812 

VHL 

5.460 

ola 

16.74 

ral 

25.837 

36.683 

54.81 


OISTANCE  567.153 

GAL  7.99  A7L  91.10  HCA  289.03  $MA  118. 4J  ECC  .28687  INC  1.1035  VI  30.020 

GAP  15.85  A7P  90.36  TAL  159.02  TAP  88.05  RCA  84.44  APO  152.38  V0  35.213 


7AP  167.73  ETS  273.45  7AE  132.48  ETE  191.23  7AC  171.07  ETC  16.95  ClP-179.97 
RAO  6568.2  VEL  12.296  PTH  2,21  VHP  10.399  DPA  12.15  RAP  95.03  ECC  1 .4906 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  2 LONG 

90.00 

5 37  9 

2861  .54 

-28.31 

86.32 

346.35 

90.56 

6 24  51 

2261 .5 

-27.93 

77.68 

90.00 

22  5 57 

4406.98 

6.67 

183.58 

337.94 

62.42 

23  19  24 

3807.0 

2.92 

176.90 

100.00 

7 8 0 

2568.56 

-29.84 

64.73 

346,31 

91.79 

7 5ft  49 

1968.6 

-29.28 

55.98 

100.00 

23  17  47 

4175.19 

8.02 

165.81 

337.21 

61 .11 

24  27  22 

3575.2 

4.10 

159-21 

110.00 

8 37  15 

2289.35 

-33.84 

4J.25 

346.03 

95.12 

9 15  24 

1689.3 

-32.76 

34 .18 

no. oo 

0 8 58 

4027.18 

11.47 

152.51 

335.13 

57.57 

1 16  5 

3427.2 

7.11 

146.13 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9771 

TRA 

3.7616 

TC3- 

-3.2479 

BAU 

1 .2951 

SGT  5533.7  SGR 

448.3  SG3 

114.5 

ST 

1609.9 

SR 

351  .0 

SS 

440.4 

ROE 

.3254 

RRA 

.2474 

RC3 

-.0955 

FAU 

.01374 

RRT  .4585  RRF 

.4354  RTF 

.9353 

CRT 

-.4410 

CRS 

.4882 

CST 

-.9979 

FOE 

-.3178 

FRA 

1.1012 

FC3 

-.3989 

BSP 

18006 

SGB  5551 ,8  R23 

.0049  R13 

.9354 

LSA 

1676.9 

MSA 

313.9 

SSA 

J 5 .9 

BOE 

I .0299 

BRA 

3.7697 

BC3 

3.2493 

FSP 

-384 

SGI  5537.5  SG2 

398.1  THA 

2.14 

ELI 

1617.6 

EL2 

313.5 

alf 

174 .09 

f- 

> 

1 

OATE  MAR 

6 1969 

FLIGHT  TIME  196.00 

ARRIVAL 

DATE 

SEP 

J8  1969 

HELIOCENTRIC  CONIC 

DISTANCE  570.099 

RL 

148.42 

LAL 

.00 

ta 

165.25 

VL 

25.793 

GAL 

8.92  A7L  91.32 

HCA  292.26 

SMA 

118.17 

ECC 

.29663 

INC 

1.3227 

VI 

30.020 

RP 

107.59 

LAP 

1 .22 

LOP 

97.52 

VP 

36.660 

GAP 

16.50  AZP  90.50 

TAL  157.41 

TAP 

89.68 

RCA 

83.12 

APO 

153.22 

V2 

35.02! 

RC  203.056 

GL 

-5.82 

GP 

-12.04 

ZAL 

52.18 

ZAP 

167.93  ETS  269.54 

ZAE  132.51 

ETE 

191 .00 

ZAC 

168.71 

ETC 

15.64 

CLP 

179.23 

PLANE TOCENTRiC  CONIC 

C3  33.619  VHL  5.798  OLA  15.69  RAl  114.12  RAO  6568.3  VEL  12.450  PTH 


2.25  VHP  10.779  DPA  J2.41  RAP  97.46  ECC  1.5533 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

57  47 

2853.08 

-28.30 

85.70 

350.86 

90.87 

6 45 

20 

2253.1 

-27.88 

77.06 

90.00 

22 

6 31 

4475.89 

* 8.82 

187.50 

342 .28 

62.98 

23  21 

6 

■3875.9 

5.13 

180.76 

100.00 

7 

27  46 

2562.85 

-29.83 

64.31 

350.82 

92.02 

8 10 

29 

1962.9 

-29.23 

55.56 

iOO.OO 

23 

19  12 

4241 .35 

10.17 

169.54 

341.57 

61.74 

24  29 

53 

3641  .3 

6.32 

162.87 

110.00 

8 

55  15 

2289.15 

-33.84 

43,23 

350.52 

95.13 

9 33 

24 

1689.1 

-32.76 

34 .16 

110.00 

0 

12  9 

4087.82 

13.66 

155.84 

339.52 

58.36 

1 20 

16 

3487.8 

9.37 

149.36 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1790 

TRA 

4.1685 

TC3-2.8430 

BAU  1.2783 

SGT 

5525.7  SGR 

436.5  SG3 

111.8 

ST  1736.3 

SR  341.0 

SS 

465.2 

RDE  .3353 

RRA 

.26 18 

RC3  -.0796 

FAU  .01249 

RRT 

.4432  RRF 

.4216  RTF 

.9402 

CRT  -.4767 

CRS  .5107 

CST 

-.9987 

FOE  -.3536 

FRA 

1 .1586 

FC3  -.3217 

BSP  18134 

SGB 

5543.0  R23 

.0033  R13 

.9403 

LSA  1805.0 

MSA  298.6 

SSA 

U.8 

BDE  1 .2258 

BRA 

4.1767 

BC3  2.6442 

FSP  -377 

SGI 

5529.1  SG2 

391.1  THA 

2.02 

ELI  1744.1 

El2  298.4 

ALF 

174.49 

2107 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  t VOL  4.  1968-69  i 


LAUNCH  OATE  MAR  6 1969  FLIGHT  TIME  198.00  ARRIVAL  DATE  SEP  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  576.907 


RL  148.42 

LAL  .00 

La  165.25 

VL  25.749 

GAL  9.91 

ATL  91.55 

HCA  295,50 

SMA 

117.94 

ECC  .30738 

INC  1.5523 

Vl 

30.020 

RP  107.57 

LAP  1 .40 

LOP  100.75 

VP  36.636 

GAP  17.20 

ATP  90.67 

TAL  155.85 

tap 

91.35 

RCA  81 .69 

APO  154.19 

V2 

35.228 

RC  204.697 

gl  '6.39 

GP  -11.83 

7AL  49.74 

TAP  168.06  ETS  265.43 

TAE  132.53 

ETE 

190.82 

TAC  166.35 

ETC  14.79 

CLP 

178.40 

PLANETOCENTRIC  CONIC 

C3  38.121 

VHL  6 . 1 74 

OLA  14.70 

RAL  116.58 

RAD  6568.5 

VEL  12.629 

PTH  2.29 

VHP 

11.195 

OPA  12.61 

RAP  99.88 

ECC 

1 .6274 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 16  40 

2849.39 

-28.30 

85.43 

355.31 

91.00 

7 

4 10 

2249.4 

-27.86 

76.80 

90.00 

22  7 13 

4543.07 

10.87 

191 .36 

346.61 

63.69 

23 

22  56 

3943.1 

7.25 

184.56 

100.00 

7 45  55 

2561 .55 

-29.83 

€4.21 

355.27 

92.07 

8 

28  37 

1961 .6 

-29.22 

55.46 

1.00.00 

23  20  39 

4306.14 

12.24 

173.24 

345.90 

62.51 

24 

32  25 

3706.1 

8.46 

166.49 

110.00 

9 11  51 

2292.71 

-33.86 

43.51 

354.98 

94.97 

9 

50  3 

1692.7 

-32.80 

34.43 

110.00 

0 15  9 

4147.75 

15.77 

159.20 

343.88 

59.27 

1 

24  16 

3547.7 

11.58 

152.60 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

1 

toe-1. 3864 

TRA  4.6017 

TC3-2.4782  BAU  1.2634 

SGT  5523.6  SGR  - 

423.5  SG3  : 

109.2 

ST  1848.7 

SR  331  .0 

SS 

487.1 

- 

ROE  .3464 

RRA  .2749  RC3  -.0653 

FAU  .01125 

RRT 

.4263  RRF 

.4069  RTF 

.9444 

CRT  -.5042 

CRS  .5295 

CST 

-.9991 

r 

FOE  -.3890 

FRA  1.2192 

FC3  -.2556  BSP  18109 

SG6  5539.9  R23 

.0026  R13 

.9444 

LSA  1919.2 

MSA  284.8 

SSA 

14  .0 

~ 

BOE  1.4290 

0RA  4.6099  0C3  2.4790  FSP  -369 

SGI  5526.6  SG2 

382.9  THA 

1 .88 

ELI  0856.4 

EL2  284 . 7 

ALF 

174.72 

LAUNCH  OATE  MAR  6 1969 

flight  time  200.00 

ARRIVAL  DATE 

SEP 

22  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  581# 

553 

RL  148.42 

LAL  .00 

La  165.23 

VL  25.707 

CAL  10.99 

ATL  91.79  HCA  298.73 

SMA 

117.71 

ECC  .31926 

INC  1.7947 

Vl 

30.020 

S 

RP  107.55 

LAP  1.57 

LOP  103.99 

VP  36.612 

GAP  17.97  ATP  90.86 

TAL  154.34 

tap 

93.07 

RCA  80 . 1 3 

APO  155.29 

V2 

35.235 

- 

RC  206.313 

GL  -6.89 

GP  -11.64 

TAL  47.47 

TAP  168.11 

ETS  261.15 

TAE  132.51 

ETE 

190.62 

TAC  164.02 

ETC  14.19 

CLP 

177.55 

: 

PLANETOCENTRIC  CONIC 

- 

C3  43.452 

VHL  6.592  OLA  13.78 

RAL  118.84 

RAO  6568.6 

VEl  12.838 

PTH  2.34 

VHP 

11.654 

OPA  12.75 

RAP  102.29 

ECC 

1 .7151 

_ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

JNj 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7 

90.00 

6 33  56 

2850 .07 

-28.30 

85.48 

359.70 

90.98 

7 

21  27 

2250 . 1 

-27.87 

76.64 

90.00 

22  8 1 

4608.46 

12.82 

195.18 

350.90 

64.53 

23 

24  49 

4008.5 

9.29 

168.29 

100.00 

8 2 33 

2564.31 

-29.83 

64.42 

359.65 

91.96 

8 

45  17 

1964,3 

-29.24 

55.66 

100.00 

23  22  5 

4369.45 

14.20 

176.92 

350.21 

63.42 

24 

34  55 

3769.5 

10.51 

170.07 

110.00 

9 27  6 

2299.76 

-33.90 

44.05 

359.38 

94.65 

10 

5 25 

1699.8 

-32.89 

34.96 

no.  oo 

0 17  58 

4206.76 

17.79 

162.58 

348.21 

60.32 

1 

28  5 

3606.8 

13.71 

155.85 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.6012  TRA  5.0666  TC3-2.1284  0AU  1 .2368  SGT  5511.1  SGR  409.6  SG3  106.7  ST  1947.9  SR  321-4  55  507.8 

ROE  .3590  RRA  .2864  RC3  -.0521  FAU  .00997  RRT  .4079  RRF  .3911  RTF  .9490  CRT  -.5263  CRS  .5444  CST  -.9994 

FOE  -.4232  FRA  1.2848  FC3  -.1987  BSP  18034  SG6  5526.3  R23  .0025  R1 3 .94 90  LSA  2020.2  MSA  272.2  S5A  13.2 

BOE  1.6409  BRA  5.0747  0C3  2.1291  FSP  -358  SGI  5513.6  SG2  373.8  THA  1.74  ELI  1955.4  EL2  272.2  AlF  174.94 


LAUNCH  OATE  MAR  6 1 969  FLIGHT  TIME  202.00  ARRIVAL  DATE  SEP  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  586.000 

RL  148.42  LAL  .00  LOL  165.25  VL  25.666  GAL  12-14  A7L  92.05  HCA  301.97  $MA  117.49  ECC  .33242  INC  2.0527  VI  30.020 

RP  107.53  LAP  1.74  LOP  107.23  VP  36.589  GAP  18.82  A7P  9J .09  TAL  152.89  TAP  94.86  RCA  78.43  APO  156.54  V2  35.240 

RC  207.904  GL  -7.32  GP  -11.46  7Al  45.39  7AP  168.07  ETS  256.74  7AE  132.46  ETE  190.42  7AC  161.71  ETC  13.74  ClP  176.67 


plane tocentric  conic 


C3  49.778 

VHL  7.055 

OLA  12,93 

RAL  120.92 

RAO  6568.8 

VEL  13.082 

PTH  2.39 

VHP  12.162 

OPA  12.83 

RAP  104.67 

ECC  1 .8192 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 49  41 

2854.69 

-28.31 

85.82 

4.00 

90.81 

7 37  15 

2254.7 

-27.89 

77.18 

90.00 

22  8 52 

4671 .99 

14.65 

198.95 

355.15 

65.49 

23  26  44 

4072.0 

11.22 

19 1 .95 

100.00 

8 17  43 

2570.75 

-29.85 

64.90 

3.96 

91.71 

9 0 34 

1970.8 

-29.29 

56.14 

100.00 

23  23  31 

4431 .16 

16.04 

180.57 

354.48 

64.44 

24  37  22 

3831.2 

12.47 

173.60 

110.00 

9 41  3 

2310.01 

-33.96 

44.85 

3.71 

94.18 

10  19  33 

1710.0 

-33.01 

35.74 

110.00 

0 20  37 

4264.67 

19.71 

165.97 

352.51 

61  .49 

1 31  41 

3664 . 7 

15.75 

159.09 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .8325  TRA 

5.5576 

TC3 -1.8120 

BAU 

1.2061 

SGT  5495.0  SGR 

394.3 

SG3 

104.3 

ST 

2037.3  SR 

311  .6 

SS 

529.1 

ROE  .3727  RRA 

.2954 

RC3  -.0407 

FAU 

.00875 

RRT  .3859  RRF 

.3719 

RTF 

.9538 

CRT 

-.5478  CRS 

.5602 

CST 

-.9996 

FOE  -.4592  FRA 

1.3533 

FC3  -.1523 

BSP 

18068 

SG6  5509!  R23 

.0024 

R13 

,9538 

LSA 

2111.8  MSA 

259.7 

SSA 

12.5 

BOE  1 .8700  BRA 

5.5655 

BC3  1.8124 

FSP 

-351 

SGJ  5497.1  SG2 

363.6 

THA 

1.59 

Eli 

2044.5  EL2 

259.7 

ALF 

175.13 

LAUNCH  OATE  MAR 

6 1969 

flight  ti>c 

204.00 

ARRIVAL 

OATE 

SEP 

26  1969 

HELIOCENTRIC  CONIC  DISTANCE  590.208 

RL  148.42  LAL  .00  LCL  165.25  VL  25.626  GAL  13.40  A7L  92.33  HCA  305.21  SMA  117.27  ECC  .34703  INC  2.3297  Vl  50.020 

RP  107.52  LAP  1.90  LOP  110.48  VP  36.566  GAP  19.76  ATP  91.34  TAL  151.51  TAP  96.72  RCA  76.58  APO  >57.97  V2  35.246 

RC  209.470  Gl  -7.69  GP  -?1.30  7Al  43.47  TAP  167.94  ETS  252*24  7AE  132.37  ETE  190.23  7AC  159*43  ETC  13.40  ClP  175.76 

PLANETOCENTRIC  CONIC 


C3  57.308 

VHL 

7.570  OLA  12.14 

RAL  122.82  RAO  6569.0  VEL  13-367 

PTH  2,44 

VHP  12.727 

OPA  12.86 

RAP 

107,02 

ECC 

1 .9431 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

. INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

3 57 

2862.86 

-28.31 

86.42  0.21 

90.51 

7 51 

40 

2262.9 

'27.94 

77.77 

90.00 

22 

9 46 

4733.54 

16.35 

202.67  359.35 

66.55 

23  28 

39 

4133.5 

13.04 

195.56 

100.00 

8 

31  30 

2580.52 

-29.87 

65.62  8.18 

91.33 

9 14 

31 

1980.5 

29.36 

56.85 

100.00 

23 

24  54 

4491 .11 

17.77 

184.19  358.69 

65.56 

24  39 

45 

3891 .1 

14.32 

f 77 .09 

110.00 

9 

53  45 

2323.15 

-34 ,02 

45.87  7.97 

93.58 

10  32 

28 

1723.1 

33.15 

36.74 

110.00 

0 

23  4 

4321 .24 

21.51 

169.38  356.77 

62.77 

1 35 

6 

3721.2 

17.69 

162.33 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.0758 

TRA 

6.0842 

TC3- 1.5229  BAU  1,1670 

SGT  5474,6  SCR 

370.1  SG3 

101  .9 

ST  2114,2 

SR 

301  .9 

SS 

550.6 

ROE  .3879 

RRA 

.3017 

SC3  -.0307  FAU  .00751 

RRT  .3605  RRF 

.3496  RTF 

.9587 

CRT  -.5675 

CRS 

.5753 

CST 

-.9997 

FOE  -.4959 

FRA 

1 .4272  FC3  -.1135 

BSP  18082 

SG0  5487.7  R23 

.0027  RJ  3 

.9587 

LSA  2191 .5 

MSA 

24  7.7 

SSA 

11  .8 

BOE  2.1117 

BRA 

6.0917 

0C3  1.5232 

FSP  -343 

SCI  5476.3  SG2 

352.5  THA 

1 .43 

ELI  2121 .£ 

EL2 

247.7 

AtF 

175.30 

2108 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  IVOL.4,  1968-69  > 


LAUNCH  OATC  MAR  6 1969  FLIGHT  TIME  206.00  ARRIVAL  OATE  SEP  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  594,124 

RL  148.42  LAL  .00  LOL  465.25  VL  25.587  GAL  14,76  AZL  92.63  MCA  308.44  SNA  117.07  ECC  .36332  INC  2.6298  VI  30.020 

RP  107.50  LAP  2.p6  LOPJ13.72  VP  36T.543  GAP  20.81  AZP  91.64  TAL  150.23  TAP  98.67  RCA  74.53  APO  159.60  V2  35:250 

RC  211.012  CL  -8.01  GP  -11.15  ZAL  41.74  ZAP  167.71  ETS  247.70  7AE  132.23  ETE  190.03  ZAC  157.20  ETC  13.14  C^P  174.80 

planetocentric  CONIC 


C3  66.310 

VHL 

8.143 

OLA  11.43 

RAL  124.55 

RAO  6569.3  VEL  13.699 

PTH  2.50 

VHP  13.357 

OPA 

12.85 

RAP  109.33 

ECC  2.0913 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

16  50 

2874.18 

-28.32 

87.25  12.31 

90.10 

8 4 

44 

2274.2 

-28.00 

78.59 

90.00 

22 

10  39 

4792.91 

17.92 

206.32  3.47 

67.70 

23  30 

32 

4192.9 

14.74 

199.08 

100.00 

8 

43  57 

2593.24 

-29.88 

66.57  12.30 

90.83 

9 27 

10 

1993.2 

-29.45 

57.79 

100.00 

23 

26  13 

4549.09 

19.37 

187.75  2.83 

66.77 

24  42 

3 

3949.1 

16.06 

180.52 

110.00 

10 

5 15 

2338.84 

-34 .08 

47.09  12.14 

92.86 

10  44 

H 

1738.8 

-33.31 

37.94 

110.00 

0 

25  21 

4376.25 

23.18 

172.77  .96 

64.15 

1 38 

17 

3776.2 

19.52 

165.55 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 3 329 

TRA 

6.6507 

TC3-1 .2607 

BAU  1.1178 

SGT  5450.0  SGR 

360.9  SG3 

99.6 

ST 

2179.4 

SR  292.3 

SS  572.9 

ROE  .4048 

RR  A 

.3046 

RC3  -.0222  FAU  .00622 

RRT  .3308  RRF 

.3231  RTF 

.9634 

CRT 

-.5864 

CRS  .5904 

CST  -.9998 

FOE  -.5J37 

FRA 

1.5075 

FC3  -.0812 

BSP  18077 

see  5461 .9  R23 

.0033  R13 

.9634 

LSA 

2259.9 

MSA  236.0 

SSA  11.2 

BOE  2.3678 

BRA 

6.6576 

BC3  1.2609 

FSP  -336 

SGI  5451.3  SG2 

340.5  THA 

1.26 

ELI 

2186.2 

EL2  236.0 

ALF  175.45 

LAUNCH  DATE  MAR  6 1969  FLIGHT  TIME  208.00  ARRIVAL  DATE  SEP  30  1969 

HELIOCENTRIC  CCNIC  'DISTANCE  597.679 

RL  148.42  LAL  .00  LOL  165.25  VL  25.549  GAL  16.26  A7L  92.96  HCA  311.68  SMA  116.87  ECC  .38154  INC  2.9582  VI  30.020 

RP  107.49  LAP  2.21  LOP  116.97  VP  36.520  GAP  21.98  A7P  91.97  TAL  149.05  TAP  100.73'RCA  72.28  APO  161.46  V2  35.254 

RC  212.528  GL  -8.29  GP  -11.00  ZAL  40.17  ZAP  167.38  ETS  243.15  ZAE  132.04  ETC  189.82  ZAC  155.01  ETC  12.93  CLP  173.79 

PLANETOCENTRIC  CONIC 


C3  77.127 

VHL 

8.782  OLA  10.78 

RAL  126.10  RAO  6569. 

5 VEL  14.088 

PTH  2.57 

VHP  14.064 

OPA  12.79 

RAP 

1)1 .58 

ECC 

2.2693 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

28  21 

2888.29 

-28.31 

88.28 

16.29 

89.58 

8 16  29 

2288.3 

■28.07 

79.62 

90.00 

22 

11  31 

4849.90 

19.36 

209.88 

7.49 

*8.92 

23  32  21 

4249.9 

16.32 

202.53 

100.00 

8 

55  5 

2608.57 

-29.89 

67.71 

16.29 

90.23 

9 38 

33 

*2008.6 

■29.54 

58.92 

100.00 

23 

27  28 

4604.85 

20.82 

191.25 

6.87 

68.06 

24  44 

13 

4004.9 

17.66 

183.88 

110.00 

10 

15  33 

2356.78 

-34.13 

48.49 

16.20 

92.03 

10  54 

49 

1756.8 

•33.47 

39.31 

11 0.00 

0 27  26 

4429.40 

24.72 

176.13 

5.07 

65.60 

1 41 

15 

3829.4 

21 .22 

168.73 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.6 020 

TRA 

7.2659 

TC3- 1.0222  0AU  1,0541 

SGT 

5421.3  SGR 

343.1  SG3 

97.4 

ST  2231.7 

SR 

283.0 

SS 

595.9 

ROC  .4238 

RRA 

.3034 

RC3  -.0151 

FAU  .00481 

RRT 

.296 0 RRF 

.2917  RTF 

.9681 

CRT  -.6045 

CRS 

.6051 

CST 

-.9998 

FOE  -.5722 

FRA 

1.5961 

FC3  -.0540 

BSP  17954 

see 

5432.2  R23 

.0043  R13 

.9681 

LSA  2316.2 

MSA 

224.8 

SSA 

10.5 

60C  2.6363 

BRA 

7.2722  0C3  1.0223  FSP  -327 

SGI 

5422.3  SG2 

327.7  THA 

1 .08 

ELI  2238.3 

El2 

224.8 

ALF 

175.57 

LAUNCH  DATE  MAR  6 1969  FLIGHT  TIME  210.00  ARRIVAL  OATE  OCT  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  600.785 


RL  148.42 

LAL 

.00 

LOL  165.25 

VL  25.513 

GAL  17.91 

AZL  93.32 

HCA  314.92 

SMA 

116.68 

ECC 

.40197 

INC 

3.32M 

VI 

30.020 

RP  107.48 

LAP 

2.35 

LOP  120.21 

VP  36.498 

GAP  23.29 

AZP  92.35 

TAL  148.00 

TAP 

102.91 

RCA 

69.78 

APO 

163.59 

V2 

35.256 

RC  214.018 

GL 

-8.52 

GP  - 

10.87 

ZAL  38 , 78 

ZAP  166.94 

ETS  238.63 

ZAE  131.77 

ETC 

189.60 

ZAC 

152.88 

ETC 

12.77 

CLP 

172.72 

planetocentric  i 

CONIC 

C3  90.206 

VHL 

9.498 

dla 

10.21 

RAL  127.48 

RAO  6569.8 

VEL  14.545 

PTH  2.64 

VHP 

14.860 

DPA 

12.69 

RAP 

113.77 

ECC 

2.4846 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 

38  31 

2904 

.84 

-28.30 

89.49 

20,12 

88.97 

8 

26 

56 

2304.8 

- 

28.14 

80.83 

90.00 

22 

12  21 

4904 

.22 

20.65 

213.34 

11.38 

70.18 

23 

34 

5 

4304.2 

17.76 

205.86 

100.00 

9 

4 55 

2626 

.18 

- 29.89 

69.02 

20.14 

89.54 

9 

48 

41 

2026.2 

- 

29.63 

60.22 

100.00 

23 

28  37 

4658 

.11 

22.14 

194.66 

10.79 

69.39 

24 

46 

16 

4058 . 1 

19.14 

187.15 

110.00 

10 

24  39 

2376 

.66 

-34.17 

50.04 

20.11 

91.12 

11 

4 

16 

1776.7 

- 

33.64 

40.84 

110.00 

0 

29  19 

4480 

.40 

26.11 

179.44 

9.06 

67.12 

1 

43 

59 

3880.4 

22.79 

171  .86 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.8941 

TRA 

7.9272 

TC3  - 

.8109 

BAU  .9780 

SGT  5388.2  SGR 

324.7  SG3 

95.3 

ST 

2274.9 

SR 

273.9 

SS 

621.3 

ROC  .4448 

RRA 

.2968 

RC3  - 

.0095 

FAU  .00334 

RRT 

.2533  RRF 

.2523  RTF 

.9726 

CRT 

-.6243 

CRS 

.6222 

CST 

-.9999 

FOE  -.6142 

FRA 

1.6924 

FC3  - 

.0321 

BSP  17938 

SCe  5397.9  R?3 

.0053  RJ3 

.9726 

LSA 

2364.4 

MSA 

213,4 

SSA 

9.9 

BOE  2.9281 

BRA 

7.9328 

0C3 

.8110 

FSP  -320 

SCI  53 88.8  SC2 

3J4.1  THA 

.88 

ELI 

2281.4 

£l2 

213.3 

ALF 

175.66 

LAUNCH  DATE  MAR 

6 1969 

FLIGHT  TIME  212.00 

ARRIVAL  OATE 

OCT 

4 1969 

HELIOCENTRIC  CONIC 

DISTANCE  €03. 

326 

RL  148.42 

LAL 

.00 

LOL  165.25 

VL  25.479  GAL  19.74 

AZL  93.73  HCA  318.15 

SMA 

116.50 

ECC 

.42499 

INC 

3 . 7282 

VI 

30.020 

RP  107.48 

LAP 

2.49 

LOP  123.46 

VP  36.476 

GAP  24.78 

AZP  92.78 

TAL  147.10 

TAP 

105.25 

RCA 

66.99 

APO 

166.02 

V2 

35.259 

RC  215.482 

GL 

-8.71 

GP  - 

10,74 

ZAL  J7.58 

ZAP  166.37  ETS  234.18 

ZAE  131.43 

ETE 

189.37 

ZAC 

150.83 

ETC 

12.65 

CLP 

171 .57 

PLANETOCENTRIC  CONIC 

C3  106.130 

VHL 

10.302 

OLA 

9 .Ti 

RAL  128.68 

RAO  6570.0 

VEL  15.082  PTH  2.7J 

VHP 

15.765 

DPA 

12.57 

RAP 

115.08 

ECC 

2.7466 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

i time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

47  19 

2923 

.53 

-28.27 

90.86 

23.77 

88.29 

8 

36 

2 

2323.5 

■28.21 

82.19 

90.00 

22 

13  6 

4955 

.52 

.80 

216.67 

15.11 

71.46 

23 

35 

42 

4355.5 

19.06 

209.06 

100.00 

f 9 

13  26 

2645 

.76 

-29.87 

70.47 

23.82 

88.77 

9 

57 

32 

2045.8 

•29.72 

61  .67 

100.00 

23 

29  40 

4708 

.53 

23.31 

197.95 

14.55 

70.74 

24 

48 

4 

4108.5 

20.47 

190.30 

110.00 

10 

32  33 

2398 

.18 

-34  * 18 

51 .72 

23.87 

90.12 

11 

12 

31 

1798.2 

■33.79 

42.50 

110.00 

0 

30  58 

4528.87 

27.36 

182.66 

12.90 

68.66 

1 

46 

27 

3928.9 

24.21 

174.91 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -3. 2064 

TRA 

8.6465 

TC3  ' 

.6223 

BAU  .8831 

SGT  5350.4  SGR 

306.1  SG3 

93.3 

ST 

2307.4 

SR 

265.0 

SS 

649.0 

ROE  .4686 

RRA 

.2838  RC3  J* 

.0051 

FAU  .00170 

RRT 

.2015  RRF 

.2037  RTF 

.9768 

CRT 

-.6451 

CRS 

.6406 

CST 

-.9999 

FOE  -.6590 

FRA 

1.7990  FC3  - 

.0138 

BSP  17911 

SOB  5359.2  R23 

.0064  R13 

.9768 

LSA 

2403.0 

MSA 

202.1 

SSA 

9.4 

BOE  3.2405 

BRA 

8.6511 

BC3 

*6224 

FSP  -314 

SGI  5350,8  SG2 

299.8  THA 

.66 

ELI 

2313.7 

EL2 

202.0 

ALF 

175.73 

2109 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  196B-69) 


LAUNCH  CATC  MAff  6 1969  FLIGHT  TIME  ZU  .00  ARRIVAL  OATE  OCT  6 1969 

HELIOCENTRIC  CONIC  OISTANCE  605. J 54 

RL  148.42  LAL  .00  LOL  165.25  VL  25.448  GAL  21.79  A7L  94.19  HCA  321 .39  SNA  116.34  ECC  .45100  INC  4.1898  VI  30.020 

107.47  LAP  2.61  LOP  126.71  VP  36.455  GAP  26.48  A7P  93.28  TAL  146.39  TAP  107.78  RCA  63.87  APO  168.81  V2  35.260 

RC  216.920  GL  -8.86  GP  -10.62  7AL  36.56  7AP  165.67  ETS  229.83  7AE  131.00  ETE  189.13  7AC  148.87  ETC  12.57  CLP  170.32 

PLANETOCENTRIC  CONIC 

C3  125.677  VHL  11.211  OLA  9.29  RAL  129.69  RAO  6570.3  VEL  15.7J 7 PTH  2.79  VHP  16.793  OPA  12.42  RAP  117.90  ECC  3.0683 
LNCH  A7NTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A9C  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

90.00  7 54  42  2944.10  -28.22  92.36  27.21  87.54  8 43  46  2344.1  -28.26  83.69 

90.00  22  13  46  5003.42  22.80  219.82  18.64  72.74  23  37  10  4403.4  20.22  212. TO 

100.00  9 20  36  2667.07  -29.83  72.06  27.28  87.94  10  5 3 2067.1  -29.79  63.25 

100.00  23  SO  34  4755.68  24.33  201.08  18.10  72.08  24  49  50  4155.7  21.66  193.30 

110.00  10  39  12  2421.10  -34.17  53.51  27.42  89.06  11  1933  1821.1  -33.92  44.28 

110.00  o 32  28  4574,42  28.45  185.75  16.54  70.19  1 48  37  3974.4  25.48  177.83 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACT 

TOE-3.5410  TRA  9.4325  TC3  -.4548  8AU  .7641  SCT  5308.3  SCR  287.6  SC3  91.3  ST  2328.9  SR  256.6  SS  679.8 

ROE  .4957  RRA  .2628  RC3  -.0020  FAU- .00020  RRT  .1381  RRF  .1434  RTF  .9808  CRT  -.6671.CRS  .6606  CST  -.9999 

FOE  -.7073  FRA  1.9182  FC3  .0014  0SP  17046  SG6  5316.0  R23  .0076  R13  .9808  LSA  2432.1  MSA  190.9  SSA  8.8 

80E  3.5756  ORA  9.4362  0C3  .4548  FSP  -307  SGI  5300.4  SG2  284.9  THA  .43  ELI  2335.2  EL2  190.7  ALF  175.77 

LAUNCH  DATE  MAR  6 1 969  FLIGHT  TIME  216.00  ARRIVAL  OATE  OCT  8 1969 


HELIOCENTRIC  CONIC 

OISTANCE  606.069 

RL  U8. 42 

LAL  .00  LOL  165.25  VL 

26.410 

CAL  24.10 

A7L  94.72  HCA 

324.62 

SNA 

126.19 

ECC  .48049 

INC 

4.7£l7 

VI 

30.020 

RP  107.47 

LAP  2.73 

LOP  129.96  VP 

36.435 

CAP  28.42  ATP  93.85 

TAL 

145.91 

TAP 

110.53 

RCA  60  4 36 

APO 

172.02 

V2 

35.261 

z 

RC  210.330 

GL  -0.98 

GP  -10.50  7AL  33.75 

7AP  164.01 

ETS  225.58 

7AE 

130.44 

ETE 

288.85 

7AC  147.03 

ETC 

12.51 

CLP 

168.96 

PLAICTOCENTRIC  conic 

C3  14 9.882 

VHL  12.243 

OLA  8.96  RAL  130.50  RAO  6570.6 

VEL  16.468 

PTH 

2.87 

VHP 

17.974 

OPA  12.26 

RAP 

119.79 

ECC 

3.4667 

f 

LNCH  47MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

a 0 36 

2966.33 

-28.14 

93.98 

30.40 

86.73 

8 

50  2 

2366.3 

-28.30 

85.32 

90.00 

22  14  20 

5047.43 

23.66 

222.76 

21.90 

73.97 

23 

38  27 

4447.4 

21  .23 

214.93 

= 

1 00.00 

9 26  19 

2669.69 

-29.76 

73.75 

30.50 

87.05 

10 

11  9 

2089.9 

-29.85 

64  .95 

100.00 

23  31  ia 

4799.11 

25.21 

204.00 

21.40 

73.39 

24 

51  17 

4199.1 

22.70 

196.11 

110.00 

10  44  30 

2445.19 

-34.13 

55.39 

30.73 

87.95 

11 

25  16 

1845.2 

-34,04 

46.15 

110.00 

0 33  32 

4616.57 

29.38 

188.68 

19.92 

71.69 

1 

50  28 

4016.6 

26.60 

180.60 

= 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACT 


toe: 

’3.8968  TRA10.2974  TC3 

-.3058  BAU 

.6127 

SCT  5261.9  SCR  270.0  SG3 

89.5 

ST 

2338.5 

SR 

248.8 

SS 

714.0 

- 

ROE 

.5270  RRA  *2319  RC3 

-.0000  FAU- .00249 

RRT  .0608  RRF  .0688  RTF  - 

>9844 

CRT 

-.6901 

CRS 

.6819 

CST 

-.9999 

- 

FOE 

-.7591  FRA  2.0530  FC3 

.0144  BSP 

17666 

SOB  5268.9  R23  .0088  RJ3  . 

>9844 

LSA 

2451.1 

MSA 

180.0 

SSA 

8.2 

- 

dOE 

3.9323  0RA1 0.3000  8C3 

.3058  FSP 

-300 

SCI  5262.0  $02  269.5  THA 

.18 

ELI 

2344.8 

El2 

179.6 

ALF 

175.79 

LAUNCH 

DATE  MAR  6 1969 

flight  time  218.00 

arrival 

OATE 

OCT 

10  1969 

HELIOCENTRIC  CONIC 

DISTANCE  605.807 

RL 

148,42  LAL  .00  LOU  165.25  VL 

25.392 

CAL 

26.72  A7L  95.35  HCA  327.85 

$MA  116.05 

ECC 

.51401 

INC 

5.3454 

VI 

30.020 

RP 

107.47  LAP  2.84  LOP 

133.21  VP 

36.417 

CAP 

30.67  ATP  94.53  TAL  145. 7j 

TAP  113.56 

RCA 

56.40 

APO 

175.71 

V2 

35.260 

RC 

219.714  CL  -9.06  CP 

-10.38  TAL 

35.16 

TAP 

163.77  ETS  221.46  TAE  129.74 

ETE  188.55 

7AC 

145.32 

ETC 

12.49 

CLP 

167.46 

1 

PLANETOCENTRIC  CONIC 

C3  180.145  VHL  13.422  OLA  8.7l  RAL  131.08  RAD  6570.9  VEL  17.363  PTH  2.95  VHP  19.337  OPA  12.10  RAP  121.55  ECC  3.9647 
LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  8 4 53  2990.12  -28.04  95.71  33.31  85.86  8 54  43  2390.1  -28.32  87.06 

90.00  22  14  45  5087.00  24.38  225.44  24.85  75.13  23  39  32  4487.0  22.10  217.51 

100.00  9 30  27  2714.10  -29.66  75.54  33.44  86.11  10  15  42  2114.1  -29.89  66.74 

100.00  23  31  51  4038.25  25.95  206.68  24.38  74.61  24  52  29  4238.3  23.58  198.68 

110.00  10  48  22  2470.32  -34.05  57.35  33.76  86.79  II  29  32  1870.3  -34.12  48.11 

110. 00  0 34  22  4654.80  30.17  191.38  22.99  73.11  I 51  57  4054.8  27.56  183.15 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACT 


TOE- 

-4.2856 

TRAl 1.2403 

TC3 

-.1768  -BAU 

.4258 

SCT  5209.3  SCR  253.9 

SC3  87.8 

ST 

2338.3 

SR 

241.7 

SS 

753.3 

ROE 

.5633 

RRA  .1885 

RC3 

.0006 

FAU-. 00522 

RRT  -.0346  RRF  -.0243 

RTF  .9876 

CRT 

-.7154 

CRS 

.7060 

CST 

-.9999 

FOE 

-.8174 

FRA  2.2038  FC3 

.0251 

BSP 

17599 

SCO  5215.5  R23  -.0099 

R13  -.9676 

LSA 

2462  >8 

MSA 

168.9 

SSA 

7.6 

BOE 

4.3224 

BRA  11 .2419 

0C3 

.1768 

FSP 

-295 

SCI  5209.3  SC2  253.7 

THA  179.90 

ELI 

2344.8 

EL2 

168.4 

ALF 

175.75 

LAUNCH 

DATE  MAR  6 1969 

flight  time  220.00 

ARRIVAL 

DATE 

OCT 

12  1969 

HELIOCENTRIC  CCNIC 

OISTANCE  604.018 

RL 

148.42 

LAL  .00 

La 

165.25 

VL 

25.370 

CAL 

29.71  ATL  96.09  HCA 

331.08  SMA 

115.94 

ECC 

.55217 

INC 

6.0921 

VI 

3 0.020 

RP 

107.47 

LAP  2.94 

LOP 

136.46 

VP 

36.401 

CAP 

33.28  A7P  95.34  TAL 

145.86  TAP 

116.94 

RCA 

51  .92 

APO 

179.96 

V2 

35.26 0 

RC  221 .070 

CL  -9.11 

OP 

-10.26 

TAL 

34.82 

TAP 

162.52  ETS  217.47  TAE 

128.86  ETE 

188.22 

TAC 

143.78 

ETC 

12.50 

CLP 

165.77 

PLANETOCENTRIC  CONIC 

C3  218.368  VHL  >14.777  OLA  8.57  RAL  131.42  RAO  6571.2  VEL  10.A31  PTH  3.04  VHP  20.919  OPA  11.96  RAP  123.12  ECC  4.5938 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  8 7 21  3015.46  -27.90  97.55  35.87  04.95  8 57  36  2415.5  -28.31  88.91 

90.00  22  14  59  5121.40  24.96  227.00  27.41  76.17  234020  4521.5  22.81  219.79 

100.00  9 32  51  2739.68  -29.53  77.43  36.04  05.13  10  18  31  2139.7  -29.89  68.65 

100.00  23  32  10  4872.49  26.54  209.05  26.97  75.72  24  53  22  4272.5  24.32  200.96 

110.00  10  50  35  2496.42  -33.93  59.38  36.46  85.60  11  32  II  1896.4  -34.17  50.14 

110.00  0 34  51  4688.51  30.01  193.79  25.67  74.41  1 52  59  4088.5  28.37  185.45 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACT 

TOE-4.7026  TRA12.2746  TC3  -.0647  BAU  .1889  SGT  5150.3  SCR  240.4  SG3  86.2  ST  2325.8  SR  235.5  SS  798.1 

ROE  .6061  RRA  .1295  RC3  .0007  FAU- .00863  RRT  -.1490  RRF  -.1371  RTF  .9903  CRT  -.7422  CRS  .7318  CST  -.9998 

FOE  -.8818  FRA  2.3749  FC3  .0342  B9P  17503  SGB  5155.9  R23  -.0109  R13  -.9903  LSA  2465.1  MSA  158.1  SSA  7.0 

BOE  4.7415  BRA! 2. 2753  BC3  .0647  FSP  -290  SGI  5150.5  SG2  237.8  THA  179.60  ELI  2332.4  EL2  157.4  ALF  175.68 


2110 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  MAR  7 1969 


FLIGHT  TIME  70,00 


ARRIVAL  CATE  MAV  16  1 969 


HELIOCENTRIC  conic 

RL  140.46  LAL  .00  LOL  166.25  VL  20.92 4 

RP  10*. 65  LAP  -.II  LOP  258.33  VP  38.622 

RC  67.198  CL  -.44  GP  24.53  ZAL  165.30 

planetocentric  CONIC 


DISTANCE  702.453 

GAL  -13.20  A7L  90.11  HCA  92.08  SMA  139.51  ECC  .23677  INC  .IM3  VI  30.012 

CAP  -4.97  A7P  90.00  TAL  241.51  TAP  333.59  RCA  106.48  APO  1 72.55  V2  34  .878 

7AP  49.96  ETS  340.13  7AE  152.03  ETE  50.84  7AC  116.11  ETC  151.04  ClP  -45.00 


C3  53.168 

VHL  7.292 

CLA  -.03 

RAL  1 .04 

RAD  6568. 

9 VEL  33.211 

PTH  2.41 

VHP 

5.491 

CPA  32.90 

RAP  21 .18  ECC  1 .8750 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

90.00 

0 28  20 

2456.70 

-24.61 

57.42 

239.33 

104.46 

1 

9 17 

1856.7 

-22.38  49.46 

90.00 

12  25  54 

5102.73 

24.65 

226.51 

239.35 

75.60 

13 

50  56 

4502.7 

22.43  218.55 

100.00 

1 49  40 

2194.36 

-25.95 

37.74 

238.93 

105.38 

2 

26  14 

1594.4 

-23.59  29.74 

100.00 

33  47  35 

4840.30 

25.98 

206.82 

238.96 

74.68 

15 

7 55 

4240.3 

23.63  198.81 

110.00 

2 57  53 

1980.85 

-29.56 

20.31 

237.71 

108.00 

3 

30  54 

1380.9 

-26.82  12.20 

110.00 

14  55  32 

4626.57 

29.60 

189.38 

237.74 

72.06 

16 

12  38 

4026.6 

26.86  181.26 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE 

-.1980 

TRA 

-.4621 

TC3 

.1402 

BAU 

.2041 

SGT 

444  .8 

SGR 

543.1  SG3 

185.6 

ST 

190.0 

SR 

266.4 

SS 

346.5 

ROE 

-.3166 

RRA 

.4016 

RC3 

.2506 

FAU 

.07915 

RffT 

-.0048 

RRF 

-.6523  RTF 

.0062 

CRT 

.5622 

CR5 

- .7648 

CST 

-.9541 

FOE 

-.8775 

FRA 

-.9919 

FC3-! 

l .2889 

BSP 

1209 

SOB 

702.0 

R23 

.0032  «13 

-.6523 

L$A 

445.6 

MSA 

167.4 

SSA 

22.5 

BCE 

.3734 

BRA 

.6122 

0C3 

• 2871 

FSP 

-520 

SGI 

543.1 

SG2 

444.8  THA 

90.68 

ELI 

294.8 

EL2 

142.0 

alf 

60.74 

LAUNCH  DATE  MAR  7 3969 


FLIGHT  TIME  72.00 


ARRIVAL  CATE  MAV  18  1969 


HELIOCENTRIC  CONIC 


DISTANCE  209.072 


RL 

148.46 

LAL 

.00 

LOL 

166.25 

VL 

28. 

956 

GAL 

-13 

.06 

A7L 

90, 

.30 

HCA 

95 

.25 

SMA 

139, 

.79 

ECC 

.23400 

INC 

.3033 

VI 

30. 

012 

RP 

108.68 

LAP 

-.30 

LOP 

261 .50 

VP 

38. 

637 

GAP 

-4, 

.26 

A7P 

89, 

.97 

TAL 

241 

.96 

TAP 

337, 

.22 

RCA 

107.08 

APO 

172, 

.50 

V2 

34  . 

867 

RC 

69.360 

GL 

-1 .19 

GP 

25.91 

7AL 

165 

.50 

ZAP 

54 

.39 

ETS 

342, 

.28 

7AE 

152 

.13 

ETE 

57, 

.31 

7AC 

114 ,25 

ETC 

151  . 

.41 

CLP 

-45 

>.66 

PLANETOCENTRIC  CONIC 


C3  52.1 70 

VHL  7.223 

OLA  -.81 

RAL  1.12 

RAO  6568. 

9 VEL  13.173 

PTH  2.41 

VHP 

5, 

.243 

DPA  33.53 

RAP  19.03 

ECC  1 .8586 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 34  24 

2427.99 

-24.11 

55.47 

238.77 

105.32 

1 

14 

52 

1828.0 

-21 .77 

47.58 

90.00 

12  20  28 

5122.05 

24.97 

227.84 

239.40 

76.19 

13 

45 

50 

4522-0 

22.82 

219.82 

100.00 

1 55  22 

2166.81 

-25.44 

35.85 

238.36 

106.25 

2 

31 

29 

1566.8 

-22.97 

27.92 

100.00 

13  4 211 

4858.46 

26.30 

208.08 

239.02 

75.26 

15 

3 

10 

4258.5 

24.02 

200.02 

110.00 

3 2 45 

1955.88 

-29.02 

18.56 

237,08 

108.91 

3 

35 

21 

1355.9 

-26.17 

10.54 

110.00 

14  51  18 

4642.15 

29.92 

190.48 

237.84 

72.64 

16 

8 

40 

4042.1 

27.25 

182.30 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE 

-.2105 

TRA  -.4947 

TC3 

.1110 

BAU 

.2120 

SGT 

455.6 

SGR 

574.2 

SG3 

203.4 

ST 

204.4 

SR 

250.3 

SS 

375.9 

ROE 

-.2892 

RRA 

.4179 

RC3 

.2830 

FAU  .08550 

RffT 

-.1003 

ffffF 

-.6944 

ffTF 

.1266 

Cff  T 

.5210 

CRS 

-.7441 

CST 

-.9502 

FOE 

- . 9928 

FRA-1 .0693 

FC3-1 .4188 

BSP 

1325 

SOB 

733.0 

R23 

.0532  R13 

-.6947 

LSA 

464.8 

MSA 

3 70 . 9 

SSA 

22.6 

BOE 

.3577 

BRA 

.64  76 

0C3 

.3040 

FSP 

-581 

SGI 

578.9  SC2 

449.7 

THA 

101 .64 

ELI 

284.3 

El2 

3 53.6 

alf 

55.71 

AUNCH  DATE  MAR 

7 3 969 

flight  time 

74.00 

ARRIVAL  CATE 

MAV 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  215. 

64  9 

RL  148.46 

LAL 

.00 

LOL  166.25 

VL  28,977 

GAL  -12.93 

A7L  90.49 

HCA  98.42 

SMA  139 

'.97 

ECC 

.23149 

INC  .4942 

VI 

30.012 

RP  108.72 

LAP 

- ,49 

LOP  264.67 

VP  38.643 

GAP  -3.60 

A7P  89.93 

TAL  242.26 

TAP  340.68 

RCA 

107.57 

APO  172.37 

v2 

34  .858 

RC  71.560 

GL 

-1  .95 

GP  27.31 

7Al  365.56 

ZAP  58.95 

ETS  344  .48 

7AE  152.01 

ETE  64 

‘29 

7AC 

112.25 

ETC  151  .93 

CLP 

-54.51 

PLANETOCENTRIC  CONIC 

C3  51.238 

VHL 

7.158 

DLA  -1.57 

RAL  1.29 

RAO  6568.9 

VEL  13.138 

PTH  2.40 

VHP  5. 

032 

CPA 

34.09 

RAP  16.64 

ECC 

1 .8433 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

D 

40  43 

2399.93 

-23.59 

53.58 

238.35 

106.13 

1 20 

42 

1799.9 

-21 .15 

45.75 

90.00 

12 

15  30 

5141 .16 

25.27 

229.15 

239.55 

76.78 

13  41 

11 

454  1 .2 

23.20 

221  .10 

300.00 

2 

1 19 

2139.89 

-24.91 

34.02 

237.91 

107.08 

2 36 

59 

1 539.9 

-22.34 

26. 1 7 

100.00 

13 

37  34 

4876.43 

26.61 

209 . 32 

239.19 

75.85 

14  58 

51 

4276.4 

24 .40 

201 .22 

110.00 

3 

7 54 

3931 .50 

-28.47 

16,88 

236.59 

109.77 

3 40 

5 

1 333  .5 

-25.51 

8.95 

110.00 

14 

47  29 

4657.58 

30.23 

191.57 

238.05 

73.22 

16  5 

7 

4057.6 

27.63 

183.34 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.2293 

TRA 

-.5345 

TC3  .0736 

BAU  .2226 

SGT 

477.5  SGR 

607.0  SG3  220.3 

ST 

224  .0 

SR  232.9 

SS 

404.2 

RCE  -.2599 

RRA 

.4323 

RC3  .3165 

FAU  .09143 

RRT  - 

.2147  ffffF  - 

.7316  ffTF 

.2616 

CRT 

.4  770 

CRS  -.7166 

CST 

- .9482 

FDE-1 . 1 D7J 

FRA- 

1 .1349 

FC3-1  .5447 

BSP  1459 

SGB 

772.3  ff23 

.0900  R13  - 

.7339 

LSA 

487.2 

MSA  173.0 

SSA 

22.6 

BDE  .3466 

BRA 

.6875 

BC3  .3250 

FSP  -637 

Sfcl 

626.1  SG2 

452.1  THA  110.77 

ELI 

277.8 

El2  165.1 

alf 

47.34 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  76.00  ' ARRIVAL  CATE  MAV  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  222.184 


RL  348.46 

LAL 

.00 

LOL  166.25 

VL  28.988 

GAL  -12.80 

AZL  90.69 

HCA  101.59 

SMA  140 

1.06 

ECC  .22918 

INC 

• 6881 

VI 

30.012 

RP  108.74 

LAP 

-.67 

LOP  267.84 

VP  38.643 

GAP  -2.96 

AZP  89.66 

TAL  242.41 

TAP  344.00 

RCA  107.96 

APO 

1 72 . 1 6 

V2 

34 .040 

RC  73 . 792 

Cl 

-2.74 

GP 

28.70 

ZAL  165.50 

ZAP  63 . 59 

ETS  346.75 

ZAC  151.61 

ETE  71 

.61 

ZAC  110.14 

ETC 

152.59 

CLP 

-59.53 

planetocentric  conic 

C3  50 . 360 

VHL 

7.096 

OLA 

-2.32 

RAL  1.54 

RAO  6568.9 

VEL  13.104 

PTH  2.39 

VHP  4. 

858 

DPA  34.56 

RAP 

1 4 . 1 0 

ECC 

1 -0200 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

47  19 

2372 

.28 

-23.06 

51.73 

238.03 

106.91 

I 26 

51 

1773.3 

-20.52 

43-97 

90.00 

12 

10  55 

5160.20 

25.56 

230.47 

239.80 

77.38 

13  36 

56 

4560.2 

23.57 

222.37 

100.00 

2 

7 34 

2113 

.37 

-24.37 

32.24 

237.59 

107.87 

2 42 

48 

1513.4 

■2J  .70 

24 .46 

100.00 

13 

33  21 

4894 .34 

26.90 

210.56 

239.45 

76.45 

14  54 

55 

4294.3 

24.77 

202.42 

no. oo 

3 

13  20 

1907 

.50 

-27.91 

15.24 

236.21 

110.59 

3 45 

8 

1307.5 

-24.85 

7.40 

110.00 

14 

44  4 

4672.98 

30.52 

192.67 

238.36 

73.81 

16  1 

57 

4073.0 

28.00 

184.39 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.2531 

TRA 

-.5796 

TC3 

.0293 

BAU  .2373 

SGT 

512.7  SGR  641.7  SG3  i 

236.6 

ST  248.0 

SR 

213.9 

SS 

432.9 

ROE  -.2279 

RRA 

.4453  -RC3 

.3512 

FAU  .09695 

RffT  - 

.3350  RRF  - 

.7647  RTF 

.394  7 

CRT  .4233 

CRS 

- .6779 

CST 

-.9472 

FDE-1 .2231 

FRA- 

-1 .1905 

FC3-1 

.6667 

BSP  1649 

SGB 

821.4  R23 

.1139  R13  - 

.7703 

LSA  513.7 

MSA 

173.9 

SSA 

22.5 

BOE  .3406 

BRA 

.7309 

BC3 

.3524 

FSP  -696 

SGI 

685.8  SG2  452.0  THA  117.98 

ELI  278.2 

El2 

172.7 

alf 

35.33 

2111 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4 1968-69 


LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  78.00  ARRIVAL  CATC  MAT  £4  1969 

HELIOCENTRIC  CONIC  CISTANCE:  22'.  676 

Rl  148.46  LAL  .00  LOL  166.25  Vl  28.990  CAL  -12.67  A7L  90.89HCA  104.76  SMA  MO. 07  ECC  .22705  INC  .8862  VI  30.012 

RP  108.77  lap  -.86  lOP  27i  .01  VP  38.636  GAP  -2.36  A7P  89.77  TAl  24?. 41  TAP  347.1  ? RCA  108.27  APO  171.88  V2  34.839 

RC  76.053  CL  -3.56  GP  30.06  Zal  365.32  ZAP  68.28  ETS  349.13  7AE  150.89  ETE  79.05  7AC  107.96  ETC  153.37  CtP  -64.69 

planetocentric  CONIC 

C3  49.522  VHl  7.037  ClA  -3.07  RAl  1.88  RAO  6568.8  VEL  13.072  PTH  2.39  VHP  4.719  CPA  34.95  RAP  11.47  ECC  1.8150 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

f time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 54  15 

2344 .78 

-22.50 

49.90 

237.83 

107.66 

1 

33  19 

1744 .8 

-19.87 

42- 21 

90.00 

12  6 41 

5179.33 

25.84 

231 .81 

240.15 

77.99 

13 

33  0 

4579.3 

23.92 

223.66 

100.00 

2M9 

2087.01 

-25.81 

30.48 

237.37 

108.63 

2 

48  56 

M87. 0 

-21 .04 

22.78 

100.00 

13  29  27 

4912.34 

27.18 

211 .84 

239.82 

77.06 

14 

51  20 

4312.3 

25.13 

203.64 

110.00 

3 19  6 

1883.67 

-27.33 

13.63 

235.95 

111,38 

3 

50  30 

1283.7 

-24.18 

5.88 

110.00 

M 40  59 

4688.4  5 

30.81 

193.79 

238.76 

74,41 

15 

59  8 

4088.4 

28.37 

185.44 

DIFFERENTIAL  CORRECTIONS  MlO-COURSr  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.2841 

TRA  -.6311 

TC3 

-.0231 

0AU 

.2556 

SGT 

565.1 

SGR 

675.8 

SG3 

250.7 

ST 

278.1 

SR 

194  .4 

SS 

459.3 

ROE 

-.1949 

RRA 

.4545 

RC3 

.3854 

FAU 

.10157 

RRT 

-.4494 

RRF 

-.7926 

RTF 

.5162 

CRT 

.3611 

CRS 

-.6270 

CST 

-.9478 

FCE- 

1 .3306 

FRA -I .2262 

FC3- 

1 .7755 

bsp 

1866 

SGB 

880.9 

R23 

.1302 

R13 

-.8020 

USA 

543.7 

MSA 

173.3 

SSA 

22.5 

BCE 

.3445 

BRA 

.7778 

BC3 

.3861 

FSP 

-743 

SGI 

756.9 

SG2 

450.7 

THA 

124.10 

ELI 

292.1 

El2 

17?. 6 

ALf 

22.33 

LAUNCH  OATE  MAR  7 1969  FUGHT  TIME  60.00  ARRIVAL.  CATE  MAV  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  235.127 


RL  148.46 

LAL 

.00 

LOL  166.25 

VL  28.983 

GAL  -12.55 

AZL  91 .09  HCA  107.92 

SMA 

140.02 

ECC 

.22504 

INC 

1 .0901 

V] 

30.012 

RP  108.80 

LAP 

-1  .04 

LOP  274.17 

VP  38.624 

GAP  -1,79 

AZP  89.66 

TAL  242.29 

TAP 

350.21 

RCA 

108.51 

APO 

171 .53 

V2 

34  .831 

RC  78 . 340 

GL 

-4.4? 

GP  31.38 

ZAL  165.01 

ZAP  72.96 

ETS  351 .60 

7AE  149.83 

ETE 

86.35 

ZAC 

105.76 

ETC 

154 .26 

CLP 

-69.93 

planetocentric  CONIC 

C3  48.718 

WL 

6.980 

OLA  -3.83 

RAL  2.30 

RAO  6568.8 

VEL  J 3 .041 

PTH  2.38 

VHP 

4.614 

DPA 

35.25 

RAP 

8.78 

ECC 

1 .8018 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

z 

90.00 

1 

i 33 

2317.18 

-21 .92 

48.09 

237.74 

108.39 

1 

40  11 

1717.2 

-19.20 

40 .4  7 

90.00 

12 

2 43 

5198.76 

26.11 

233.17 

240.60 

78.62 

13 

29  22 

4598.8 

24.27 

224 . 98 

100.00 

2 

21  6 

2060,56 

-23.22 

28.73 

237.25 

109.37 

2 

55  27 

1460.6 

20.37 

21 .10 

= 

\00.00 

13 

25  51 

4930.61 

27.45 

213.13 

240.28 

77.69 

14 

48  1 

4350.6 

25,48 

204  .00 

110.00 

3 

25  15 

1859.78 

-26 . 7? 

12.03 

235.79 

112.15 

3 

56  14 

1259.8 

23.48 

4.37 

110.00 

14 

38  12 

4704 ,16 

31  .09 

194.92 

239.27 

75.03 

15 

56  36 

4104.2 

28.73 

106.52 

- 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.3213 

TRA  -.6867 

TC3  -.0622  0AU 

.2782 

SGT 

633.9 

SGR 

709.4 

SG3 

262.9 

ST 

313.5  SR 

174.7 

S5 

485.4 

- 

RDE  -.1601 

RRA  .4607 

RC 3 .4191  FAU 

.10530 

RRT 

-.5483 

RRF 

-.8165 

RTF 

.6165 

CRT 

.2600  CRS  - 

'.5556 

CST 

-.9494 

- 

FDE-1 .4323 

FRA-1 .2464 

FC3-1 .8712  BSP 

2134 

SGB 

951  .4 

R23 

.1409 

R13 

-.8292 

LSA 

578.4  MSA 

17 1 .5 

SSA 

22-4 

BOE  .3590 

BRA  .8269 

6C3  .4271  FSP 

-791 

SGI 

839.2 

SG2 

448.1 

THA 

129.19 

ELI 

318.7  El2 

164.9 

ALF 

12.17 

- 

LAUNCH  CATE 

MAR  7 1969 

Flight 

TIME 

62.00 

arrival 

DATE 

MAY 

20  1969 

\ 

HELIOCENTRIC  CONIC  DISTANCE  241.537 


Rl  148.46 

LAL 

.00 

LOL  166.25 

VL  28.969 

CAL  -12.41 

AZL  91.30 

HCA  111.09 

SMA 

139.90 

ECC  .22315 

INC 

1 .3013 

Vl 

30.012 

RP  108.82 

LAP 

'1  .21 

LOP  277.34 

VP  38.607 

GAP  -1.25 

AZP  89.53 

TAL  242.04 

TAP 

353.13 

RCA  108.68 

APO 

171  .11 

V2 

34 .824 

RC  80.651 

GL 

-5.32 

CP  32.65 

ZAt  164.59 

ZAP  77.59 

ETS  354.18 

ZAE  148.44 

ETE 

93.31 

ZAC  103.59 

ETC 

155.21 

CLP 

-75.21 

PLANETOCENTRIC  CONIC 

C3  47.942 

VHL 

6.924 

DLA  -4.59  RAL  2.60 

RAO  6568.8 

VEL  13.012 

PTH  2.37 

VHP 

4.540 

OPA  35.48 

RAP 

6.11 

ECC 

1 .7090 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  CAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

l TIME 

PO  CST  TJM 

INJ 

I 2 LAT 

INJ 

Z LONG 

90.00 

1 

9 19 

2209.21 

-21.31 

46.26 

237.74 

109.10 

1 

47  28 

1689.2 

18.51 

30.71 

90.00 

11 

58  57 

5218.69 

26.37 

234.57 

241 .14 

79.28 

13 

25  56 

4618.7 

24.62 

226.33 

100.00 

2 

28  30 

2033.77 

-22.61 

26.96 

237.24 

110.10 

3 

2 24 

1433.8 

19.66 

19.  *2 

— 

100.00 

13 

22  27 

4949.37 

27.72 

214.46 

240.84 

78.34 

14 

44  57 

4349.4 

25.03 

206 . 1 7 

110.00 

3 

3L  40 

1835.60 

-26.09 

10.44 

235.74 

112.91 

4 

2 23 

1235.6 

22.76 

2.06 

- 

110.00 

14 

35  39 

4720.30 

31  .37 

196.10 

239.87 

75.67 

15 

54  19 

4120.3 

29.09 

107.64 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINA  T ION  ACCURACY 


TDE  - 

.3660 

TRA 

-.7463 

TC3  -.1402 

BAU 

.3040 

SGT 

719.4 

SGR 

739.6 

SG3 

271  .9 

ST 

355.4 

SR 

1 56.IT  STS 

508,9 

RDE  - 

.3  253 

RRA 

.4617 

RC3 

.4506 

FAU 

.10774 

RRT 

-.62 79  RRF 

-.8362 

RTF 

.6946 

CRT 

.1707 

CRS 

-.4608  CST 

-.9517 

FOE-1 

.5193 

FRA- 

1 .2428 

FC3-1 .9455 

BSP 

2426 

SGB 

1031.8 

R23 

.1496 

RJ3 

-.8510 

LSA 

617.0 

MSA 

168.5  SSA 

22.3 

BOE 

.3868 

BRA 

.0776 

8C3 

.4743 

FSP 

-022 

SGI 

931 .0 

SG2 

444.8 

THA 

133.74 

Eli 

356.7 

El2 

152.9  ALF 

5.50 

LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  84.00  ARRIVAL  DATE  MAY  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  247.908 

RL  148.46  LAL  .00  uX  166.25  VL  28.948  GAL  -12.28  A Zl  91.52  MCA  114.25  SMA  139.72  ECC  .221  33  INC  1.5217  VJ  30.012 

RP  108.84  LAP  -1.39  LOP  280.50  VP  38  . 585  GAP  -.74  A TP  89.38  TAL  241  .68  TAP  355.93  RCA  108.79  APO  170.64  V2  34.816 

RC  82.981  GL  -6.28  GP  33.85  ZAL  164.04  ZAP  82.10  ETS  356.86  ZAE  146.78  ETE  99.77  ZAC  101.48  ETC  156.21  ClP  -80.48 

planetocentric  conic 

C3  47.192  VHL  6.870  DLA  -5.38  RAl  3.38  RAO  6568.8  VEL  12.983  PTW  2.37  VHP  4.498  DPA  35.66  RAP  3.50  ECC  1.7767 

LNCH  AZMTH  LNCH  TIME  L-1  TIME  TNU  LAT  INJ  LONG  INJ  RT  A SC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  1 17  35  2260.57  -20.66  44.42  237.85  109.81  1 55  15  1660.6  -17.77  36.93 

90.00  115519  5239.44  26.62  236,03  241.78  79.97  13  22  39  4639.4  24.96  227.76 

100.00  23623  2006,36  -21.95  25.21  237.33  110.81  3 9 49  M06.4  -18.93  17.72 

100.00  131912  4968.88  27.98  215.85  241,50  79.03  1442  1 4368.9  26.18  207.51 

110.00  3 38  49  1810.91  -25.43  8.82  235,78  113.65  4 9 0 12W.9  -22.01  1.34 

110.00  14  33  16  4737.10  31.65  197.33  240.58  76.35  15  52  13  4137.1  29.45  188.81 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TDE  -.4173  TRA  - .8077  TC3  -.2194  6AU  .3330  SGT  818.4  SCR  T67.0  SG3  278.3  ST  403.0  SR  138. 7 SS  531.8 

ROE  -.0894  RRA  .4586  RC3  .4801  FAU  .10906  RRT  -.6895  RRF  -.8530  RTF  .7528  CRT  .0426  CRS  -.3278  CST  -.9544 

FOE-1. 5958  FRA-1.2220  FC3-2.0007  BSP  2760  SC6  1121.7  R23  .1567  Rl  3 -.8687  L5A  660.9  MSA  164.7  SSA  22.1 

BOE  .4268  BRA  .9288  8C3  .5279  FSP  -852  SGI  1031  .4  SG2  440.8  THA  137.69  Etl  403.1  EL2  138.6  AlF  .95 


2112 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69 


LAUNCH  CATC  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166. 25 

HP  108.86  LAP  -1.56  LOP  283.67 

PC  85.328  Cl  -7.29  CP  35.00 

PLANETOCENTRIC  CONIC 
C3  46.469  VHL  6.817  ClA  -6.20 
LNCH  A7MTH  LNCH  TIME  L~I  TIME 
90.00  1 26  27  2230.95 

90.00  11  51  45  5261  .32 

100.00  2 44  5 l 1978.04 

100.00  13  16  2 4989.46 

110.00  3 46  22  1785.45 

110.00  14  31  1 4754.82 

differential  corrections 

toe  -.4760  TRA  -.8699  TC3  -.2952 

ROE  -.0533  RRA  .4506  RC3  .5068 

FOE-1.6582  FRA-J.1825  FC3-2.0333 
BOE  .4789  8RA  .9797  BC3  .5865 

LAUNCH  CATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 

RP  108.88  LAP  -1.72  LOP  206.63 

RC  07.691  CL  -8.37  GP  36.10 

PLANETOCENTRIC  CONIC 
C3  45.774  VHL  6.766  OLA  -7.05 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 

90.00  1 36  I 2200.00 

90.00  11  40  10  5284.72 

100.00  2 54  0 1940.47 

100.00  13  12  53  5011 .40 

1 10.00  3 54  32  1758.93 

110.00  14  20  50  4773.78 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5420  TRA  -.9315  TC3  -.3743 
ROE  - *0104  RRA  .4363  RC3  .5291 
FOE-1 .7009  PRA-1.1209  PC3-2.O302 
BOE  .5423  BRA  1.0286  0C3  .6401 


flight  time  86.00 


ARRIVAL  CATE  jUN  1 J 96 9 


VL  28.921 
VP  38.558 
TAl  163.37 

RAl  4.04 
INJ  LAT 
-19.96 
26.87 
-21  .26 
28.24 
-24 . 72 
31  .93 

BAU  . 3644 
FAU  .10914 
BSP  3121 
FSP  -872 


CISTANCE  254.240 

CAL  -12. M A7l  91.75  HCA  117.41  SMA  139.49  ICC  .21 959  INC  1.7531  vi  30.012 

CAP  -.25  A7P  09.19  TAl  241.21  TAP  358.62  RCA  108.86  APO  17 0.12  V2  34.810 

7AP  06.46  ETS  359.62  7AE  144.09  ETE  105.63  7AC  99.48  ETC  157.20  ClP  -85.67 


RAO  6568.7  vEL  12.955  PTH  2.36  VHP  4.404 
INJ  LONG  INJ  RT  ASC  INJ  A^MTH  INJ  TIME 
42.52  238.05  110.51  2 3 38 

237.59  242.53  80. 7i  13  19  27 

23.39  237.52  111.52  31749 

217.33  242.27  79.76  14  39  12 

7.18  235.92  114.39  4 16  7 

i 90 .64  241.39  77.08  15  50  16 

MID-COURSE  EXECUTION  ACCURACY 
SGT  928.9  SCR  790.3  SG3  281.7 
RRT  -.7360  RRF  -.8671  RTF  .7953 
SOB  1219.6  R23  .1637  R13  -.8826 

SCI  1138.9  $02  436.4  THA  141 ,22 

FLIGHT  TIME  88.00 


OPA  35.82  RAP  1,00  ECC  1.7648 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1631.0  -16.99  35.10 

4661.3  25.31  229.26 

1370.0  -18.15  15.98 

4389.5  26.53  208.94 

1185.5  -21.22  359.79 

4154.8  29.82  190.06 

ORBIT  DETERMINATION  ACCURACY 
ST  457.0  SR  124.5  SS  553.2 

CRT  -.1327  CRS  -.I486  CST  -.9572 

LSA  710.2  MSA  160.0  SS A 21.9 

ELI  457.3  EL2  123.3  AlF  177.77 

ARRIVAL  DATE  JUN  3 1969 


LNCH  ATM TH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


2200.00 
5284 . 72 
1948.47 
5011  .40 
1758.93 
4773.70 


VL  28.000 
VP  30 . 529 
TAL  162.50 

RAL  4 . 79 
INJ  LAT 
-19.21 
27.12 
-20.51 
28.49 
-23.97 
32.21 

BAU  . 3966 
FAU  .10777 
BSP  3403 
FSP  -871 


DISTANCE  260.536 

GAL  -12.00  A7L  92.00  HCA  120.56  SMA  139.21  ECC  .217 90  INC  1.9982  VI  30.012 
GAP  .22  ATP  00.98  TAl  240.64  TAP  1.21  RCA  108.80  APO  169.55  V2  34.804 
2AP  90.61  ETS  2.45  TAE  142.03  ETE  110.86  TAC  97.61  ETC  1 58 . 1 7 ClP  -90.75 


RAO  6568. 
INJ  LONG 
40.56 
239.25 
21.52 
218.91 
5.49 
200.05 
MIO-< 
SGT  ; 
RRT 

see 

sgi  ; 


7 VEL  12.920  PTH  2.36  VHP  4.497 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
230.36  111.21  21241 

243.40  81.52  13  16  14 

237.81  112.24  3 26  28 

243.15  80.56  14  36  24 

236.17  115.14  4 23  51 

242.33  77.87  15  48  24 


COURSE  EXECUTION  ACCURACY 
1048.4  SGR  807.1  SG3  281.2 
-.7699  RRF  -.8786  RTF  ,8259 
1323.0  R23  .1717  R13  -.8929 

1250.6  SG2  431.7  THA  144.48 


OPA  35.99  RAP  358.66  ECC  1.7533 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1600.0  -16.16  33.21 

4604.7  25.66  230.89 

1340.5  -17.31  14.18 

441f.5  26.90  210. AS 

1158.9  -20.30  350.19 

4173.0  30.20  191.41 

ORBIT  DETERMINATION  ACCURACY 

ST  517.4  SR  1 J4 .0  SS  57 j .5 

CRT  -.3338  CRS  .0677  CST  -.9601 

LSA  763.6  MSA  154.0  SSA  21.6 

ELI  510,9  EL2  107.9  AlF  175.57 


LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 
RP  108.90  LAP  -1.00  LOP  289.99 
RC  90.065  CL  -9.54  GP  37.17 
PLANETOCENTRIC  CONIC 
C3  45.117  VHL  6.717  CLA  -7.96 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  I 46  26  2167,31 

90.00  11  44  26  5310.13 

100.00  3 3 56  1917.29 

100.00  13  9 37  5035.39 

110.00  4 3 25  1731.05 

110.00  14  26  38  4794.39 

DIFFERENTIAL  CORRECTIONS 

TOE  -.6153  TRA  -.9908  TC3  -.4555 
ROE  .0176  RRA  .4101  RC3  .5407 
FOE-1.7341  FRA-I.O409  FC3-2.0241 
BDC  .6156  BRA  1 .0754  BC3  .7131 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  conic 
RL  140.46  LAL  .00  LOL  166.25 
RP  100.91  LAP  -2.03  LOP  293.15 
RC  92.449  Gl  -10.01  GP  38.23 
PLANETOCENTRIC  CONIC 
C3  44.505  VHL  6.671  OLA  -8.94 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  1 57  51  2132.43 

90.00  11  40  29  5338.15 

100.00  3 14  50  1884.07 

100.00  13  6 11  5061 .74 

110.00  4 J3  9 1701  .46 

110.00  14  24  21  4017.11 

differential  corrections 

TDE  -.6962  TRA-1 .0464  TC3  -.5373 
ROE  .0526  RRA  .3939  RC3  .5636 
FOE- 1.7490  FRA  -.9604  FC3-1 .9043  i 
BOE  .6982  BRA  1.1181  0C3  .7707  I 


flight  time  90.00 


ARRIVAL  DATE  JUN  5 1969 


VL  20.851 
VP  38.496 
TAL  161 .67 

RAL  5.63 
INJ  LAT 
-18.39 
27.36 
-19.69 
28.75 
-23.15 
32.49 

BAU  ,4301 
FAU  .10549 
BSP  3879 
FSP  -872 


DISTANCE  266.79$ 

GAL  -11,86  ATL  92.26  MCA  123.72  SMA  130.90  ECC  .21627  INC  2.2596  vi  30.012 

GAP  .66  ATP  08.75  TAL  239.98  TAP  3.70  RCA  108.86  APO  160.94  V2  34.799 

ZAP  94.51  ETS  5.35  TAE  UO.'65  ETE  115.46  TAC  95.09  ETC  159.08  ClP  -95.66 


RAO  6568.7  VEL  12.903  PTH  2.35  VHP  4.536 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
38.51  238.78  111.92  2 22  33 

241,08  244.39  82.40  13  12  56 

19.56  238.22  112.95  3 35  53 

220.65  244.17  81.44  14  33  33 

3.74  236.53  115.88  4 32  16 

201.59  243.41  78.74  15  46  32 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  1173.9  SGR  820.5  SG3  270.6 
RRT  -.7955  RRF  -.8809  RTF  .0403 
SOB  1432.3  R23  .1001  RlJ  -.9 Oil 

SGI  1367.1  SG2  427.0  THA  147.35 

FLIGHT  TIME  92.00 


OPA  36.20  RAP  356.49  ECC  1.7425 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1567.3  - J 5 .26  31 .24 

4710.1  26.02  232.66 

1317.3  -16.41  12.30 

4435.4  27.27  212.16 

1131.1  -19.40  356.53 

4194.4  30.60  192.88 

ORBIT  DETERMINATION  ACCURACY 

ST  584.2  SR  ill .3  SS  590.2 

CRT  -.5530  CRS  .3182  CST  -.9629 

LSA  024.2  MSA  149.4  SSA  2J.3 

ELI  507.6  EL2  92.2  AlF  J73.83 

ARRIVAL  CATE  JUN  7 1969 


2132.43 
5338.15 
1884.07 
5061 .74 
1701  .46 
4017.11 


VL  20.009 
VP  30.461 
TAL  160.62 

RAL  6.56 
INJ  LAT 
-17.49 
27.60 
-18.00 
29.00 
-22.26 
32.78 

BAU  .4633 
FAU  .10201 
BSP  4265 
FSP  -055 


DISTANCE  273,022 

CAL  -11.71  ATL  92.54  HCA  126.88  SMA  138.54  ECC  .21469  INC  2.5410  VJ  30.012 

GAP  1.08  ATP  80.47  TAL  239.24  TAP  6.11  RCA  108.80  APO  160.29  V2  34.795 

TAP  98.14  ETS  8.32  TAE  138.39  ETE  119.47  TAC  94.35  ETC  159.91  ClP-jOO.39 


RAO  6568.7  VEL  12.879  PTH  2.35  VHP  4.599 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


239.33 
245.53 
238.75 

245.33 
237.01 
244.64 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1303.5  SGR  827.6  SG3  272.7 
RRT  -.8136  RRF  -.0976  RTF  .8642 
SGB  1544.0  R23  .1900  R13  -.9070 
SGI  1485.1  SG2  422.3  THA  15 0 .01 


2 33  23 

13  9 27 

3 46  14 

14  30  32 

4 41  30 

15  44  38 


OPA  36.48  RAP  354.50  ECC  1.7324 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1532.4  -14.28  29.15 

4738.1  26.39  234.63 

1284.1  -15.44  10.32 

4461.7  27.65  214.02 

1101.5  -18.50  354.79 

4217.1  31.01  194.52 

ORBIT  DETERMINATION  ACCURACY 

ST  657,7  SR  114.5  SS  606.3 

CRT  -.7377  CRS  .5464  CST  -.9655 

LSA  890.0  MSA  14-3.9  SSA  20.fi 

ELJ  663. J EL2  76.7  ALF  172.58 


2113 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE!  mar  7 1969 

HtL IOCENTRI C CONIC 
RL  M8.A6  LAL  .00  LOL  166.25 

ftp  100.92  LAP  -2.1 8 LOP  296.31 

RC  94.040  CL  -12.19  CP  39.32 

planetocentric  conic 
C3  43.953  VHL  6.630  DLA  -1 0.00 

lnch  a/mth  lnch  time  l- I TIME 
90.00  2 10  27  2094.81 

90.00  11  36  0 5369.50 

100.00  3 26  51  1040.32 

100.00  13  225  5091,22 

110.00  4 23  52  1669.77 

110. 00  14  21  54  4042.53 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7059  TRA-J .0973  TC3  -.6107 
ROE  .0090  RRA  .3662  RC3  .5750 

FOE-1. 7504  FRA  -.0660  FC3-J .9276 

0OE  .7909  BRA  1.1560  BC3  .0452 

LAUNCH  OAT£  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  140.46  LAL  .00  UX  166.25 

RP  100.93  LAP  -2.32  LOP  299.4? 

RC  97.236  CL  -1 3 . 7 J CP  40.47 

planetocentric  CONIC 


90.00  2 24  31 

90.00  11  31  15 

100.00  3 40  16 

100.00  12  50  12 

110.00  4 35  48 

110.00  14  19  9 

DIFFERENTIAL  corrections 
TOE  -.8046  TRA-1 .1416  TC3  -.6900 

ROE  .1252  RRA  .3330  RC3  .5831 

FOE-1.7540  FRA  -.7630  FC3-1 .8405 

0OE  .8934  BRA  1.1092  BC3  .9095 


flight  time  94.00 


ARRIVAL  CATE  JUN  9 1969 


VL  28.763 
VP  38.423 
ZAL  159.42 

RAL  7.60 
INJ  LAT 
-16.49 
27.02 
-17.00 
29.25 
-21 .28 
33.07 

BAU  .4966 
FAU  .09707 
BSP  4676 
FSP  -837 


DISTANCE  279.215 

CAL  -11.55  AZl  92.05  HCA  130.03  SMA  130.16  ICC  .21314  INC  2.0465  VI  30.012 

CAP  1.40  A7P  08.17  TAL  236.41  TAP  0.44  RCA  100.71  APO  167.61  V2  34.791 

7AP  101.47  ETS  11.35  ZAE  136.09  ETE  122.94  7AC  92-97  ETC  160,64  ClP-104.90 


RAO  6568.7 
INJ  LONG 
34.04 
245.36 
15.31 
224.72 
359.97 
205.22 


VEL  12.850  PTH  2.34 
INJ  RT  ASC  INJ  A7HTH 


240.03 

246.04 
239.42 
246.67 
237.63 
246.06 


113.35 

04.50 

114.42 

03.53 

117.41 

80.02 


VHP  4.607 
INJ  TIME 

2 45  22 

13  5 38 

3 57  40 

14  27  17 

4 51  42 

15  42  36 


OPA  36.80  RAP  352.68  ECC  1.7234 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


1494.0 

4769.5 
1240.3 
4491  .2 
1069.8 

4242.5 


-13.19 
26.77 
-14.36 
28.04 
-17.44 
31  .45 


26.91 
236.85 
0 .21 
216.12 
352.95 
196.37 


MID-COURSE  C«CUTICN  ACCURACY 
SOT  1435.0  SCR  831.9  SC3  265.2 
RRT  -.0272  RRF  -.9057  RTF  .0762 
SC0  1659.4  R23  .2007  R13  -.9117 

SCI  1605.9  SG2  417.9  THA  152.36 

FLIGHT  TIHC  96.00 


ORBIT  DETERMINATION  ACCURACV 


OISTANCE  285.370 

VL  20.714  CAL  -11.39  A7L  93.10  HCA  133.18  SMA  137.76 

VP  38.383  CAP  1.86  A7P  07.82  TAL  237.51  TAP  *0.70 

7AL  158.07  7AP  104.40  ETS  14.46  7AE  133.76  ETE  125.91 

VHP  4 . 799 
INJ  TIME 
2 58  45 

13  1 20 

4 10  25 

14  23  37 

5 3 4 

15  40  20 


DLA  -11.16 

RAL  8.75 

RAO  6568.6 

VEL  12.039 

PTH  2.34 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2053.77 

-15.37 

31.55 

240.90 

114.08 

5405.10 

20.03 

247.94 

240.35 

85.78 

1009.43 

-16.69 

12.95 

240.27 

115.16 

5124.67 

29.48 

227.18 

240.21 

84.80 

1635.49 

-20.19 

357,91 

238.42 

118.19 

4071 .30 

33.36 

20 7.42 

247.69 

82.09 

BAU  .5287 
FAU  .09284 
BSP  5067 
FSP  -805 


SOT  1568.5  SCR 
RRT  -.8362  RRF 
SC6  1774.9  R23 
SCI  1726.0  SC2 


030.8  SC3  255.2 
-.9129  RTF  .0048 
.2130  R13  -.9148 
414.1  THA  154.54 


LAUNCH  DATE  MAR  7 1969 
HELIOCENTRIC  CONIC 

RL  140.46  LAL  .00  LOL  166.25  VL  28.661 

RP  100.94  LAP  -2.43  LOP  *02.64  VP  30.342 

RC  99.636  CL  -15.39  CP  41.72  7 AL  156/53 

planetocentric  conic 

C3  43.110  VHL  6.566  OLA  -12.44  RAL  10.03 
LNCH  A7MTH  LNCH  TIME  L-f  TIME  INJ  LAT 

90.00  2 40  24  2000.40  -14.09 

90.00  11  25  35  5446,15  28.20 

100.00  35521  1766.66  -15.44 

100.00  12  53  19  5163.21  29.60 

110.00  4 49  11  1596.07  -10.97 

110.00  14  15  56  4904.57  33.65 

DIFFERENTIAL  CORRECTIONS 

TOE  -.995 0 TRA-1. 1791  K3  -.7745  BAU  .5604 
ROE  .1637  RRA  .2965  RC5  .5076  FAU  .00744 

FDE-1. 7459  FRA  -.6591  FC3-J ,7557  BSP  5405 

BDE  1.0004  BRA  1.2158  BC3  .9722  FSP  -775 

LAUNCH  OATE  MAR  7 1969 

heliocentric  CONIC 
RL  140.46  LAL  .00  LOL  166.25 

RP  108.94  LAP  -2.50  LOP  305.00 

RC  102.038  CL  -17.27  CP  43.10 

planetocentric  conic 

C3  42.902  VHL  6.550  DLA  -13,00  RAL  11 .*6 
LNCH  A7M TH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 58  33  1957.06  -12*63 

90.00  11  18  50  5494.25  20.30 

100.00  4 12  33  1719.06  -14.00 

100.00  12  47  30  5208.20  29.83 

110.00  5 4 21  1556.01  -17.59 

110.00  14  12  11  4943.29  33,90 

DIFFERENTIAL  CORRECTIONS 

TDE-1 .1193  TRA-1. 2000  TC3  -.0463  BAU  .5910 

ROE  -2041  RRA  .2556  RC3  .5079  FAU  .00160 

FOE' I • 7323  FRA  -.5539  FC3-1 .6466  BSP  5909 

60E  1 .1377  BRA  1.2340  0C3  1 .0304  FSP  -741 


FLIGHT  TIME  98.00 
OISTANCE  291 .511 

GAL  -11.22  A7L  93.55  HCA  136.33  SMA  137.33 
GAP  2.23  A7P  87.43  TAL  236.55  TAP  12.80 
ZAP  107.14  ETS  17.65  7AE  131.41  ETE  128.44 


RAO  6560. 
INJ  LONG 
20.84 
250.93 
10.40 
230.03 
355.69 
209.97 
MID* 
SGT 
RRT 

see 

SCI 


6 VEL  12.825  PTH  2.33  VHP  4.937 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

241 .98  114.82  3 13  53 

250.09  87.27  12  56  21 

241.32  115.92  4 24  48 

249.99  86.29  14  19  22 

239.40  110.98  5 15  49 

249.58  03.57  15  37  43 

COURSE  EXECUTION  ACCURACV 
1702.5  SCR  828.3  SC3  244.1 
-.8425  RRF  -.9199  RTF  .8915 
1093.3  R23  .2260  *13  -.9175 

1048.1  SC2  411,0  THA  156.48 


ST 

730.5 

SR 

125.5 

SS 

623.1 

CRT 

-.8707 

CRS 

.1261 

CST 

-.9601 

LSA 

964.2 

MSA 

130.6 

SSA 

20.1 

ELI 

746.5 

EL2 

61  .0 

alf 

171 .53 

ARRIVAL 

DATE 

JUN 

11  1969 

ECC 

.21164 

INC 

3.1016 

VI 

30.012 

RCA 

100.60 

APO 

166.91 

V2 

34 .708 

7AC 

91  .76 

ETC 

161 .28 

CLP- 

-109.10 

OPA 

37.41 

RAP 

351 .01 

ECC 

1.7156 

PO  i 

CST  UM 

INJ 

2 LAT 

INJ 

2 LONG 

1453.8 

- 

11.99 

24.50 

4005.1 

27.15 

239.39 

1209.4 

- 

13.17 

5.94 

4524.7 

28.45 

218.53 

1035.5 

- 

16.26 

350.98 

4271 .4 

31  .91 

1 98 . 50 

ORBIT  DETERMINATION  ACCURACV 

ST 

826.7 

SR 

142.1 

SS 

630.3 

CRT 

-.9455 

CRS 

.0476 

CST 

-.9704 

LSA 

1045.3 

MSA 

133.9 

SSA 

19.3 

ELI 

037.6 

EL2 

45.7 

alf 

170.74 

ARRIVAL  DATE 

JUN 

13  1969 

* ECC 

.21019 

INC 

3.5532 

VI 

30.03  2 

1 RCA 

108.46 

APO 

166.19 

V2 

34.706 

7AC 

90.69 

ETC 

161 .03 

CLP 

-133.25 

’ OPA 

, 30 . 1 1 

RAP 

349.45 

ECC 

1 .7096 

PO  C$T  TIH  INJ  2 LAT  INJ  2 LONG 


1406.5 

4046.2 
1166.7 

4563.2 
998.1 

4304.6 


-30.63 
27.52 
-11  .83 
20.85 
-14.96 
32.39 


21  .87 
242.33 
3.47 
221 .32 
340 .87 
200.96 


ORBIT  DETERMINATION  ACCURACV 


FLIGHT  TIME  100.00 
OISTANCE  297. 6J6 

VL  20.606  GAL  -11.04  A7L  93.97  HCA  139.40  SMA  136.88 

VP  36.299  GAP  *'2.57  A7P  86.98  TAL  235.52  TAP  15.00 

7AL  154.80  ZAP  109.44  ETS  20.96  7AE  129.02  ETE  130.59 

RAO  6^66.6  VEL  12.817  PTH  2.33  VHP  5.104 

INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


25.04 

254.45 

7.59 

233.37 

353.20 

212.91 


243.32 

252.11 

242.62 
252.07 

240.62 
251 .79 


115.56 

89.03 

116.60 

88.04 
119.79 

85.33 


3 31  10 
12  50  24 

4 41  12 

14  14  10 

5 30  18 

15  34  35 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1036.5  SCR  823.4  SC3  231.8 
RRT  - .0460  RRF  -.9264  RTF  .8967 
506  20 12.6  R23  .2396  R13  -.9197 
SCI  1970.6  SG2  409.1  THA  150.24 


ST 

924.4 

SR 

165.1 

SS 

654.9 

CRT 

-.9810 

CRS 

.9203 

CST 

-.9720 

LSA 

1137,3 

MSA 

130.0 

SSA 

18.2 

Eli 

938.6 

El2 

30.9 

alf 

170.05 

ARRIVAL 

date 

JUN 

15  1969 

ECC 

.20877 

INC 

3.9703 

VI 

30.012 

RCA 

100.30 

APO 

165.46 

V2 

34.704 

ZAC 

09.74 

ETC 

162.28 

CLP 

-117. 1 I 

DPA 

39-01 

RAP 

347.95 

ECC 

1 .7061 

PO 

CST  TIM 

INJ 

! 2 laT 

INJ 

2 LONG 

1357.9 

- 9.06 

18.96 

4094  .2 

27.87 

245 .01 

1119.1 

- 

10.31 

.75 

4608.3 

29.24 

22 4 .61 

956.8 

13.50 

346.57 

4343.3 

32.00 

203.00 

ORBIT  DETERMINATION  ACCURACV 

ST 

1032.7 

SR 

192.0 

SS 

672.1 

CRT 

-.9950 

CRS 

.96 09 

CST 

- .9751 

LSA 

1240.5 

MSA 

121.2 

SSA 

16.9 

ELI 

1050.3 

El2 

10.9 

alf 

169.47 

2114 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69 


LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  10?. 00  ARRIVAL  CATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  303.694 

RL  148.46  LAL  .00  LOL  166.25  VL  28.548  GAL  '10.86  A7L  94.44  HCA  142.63  SMA  136.42  ECC  .20740  INC  4.4446  VI  30.012 

RP  108.95  LAP  -2.70  LOP  300.96  VP  38.255  GAP  2.91  AZP  86.47  TAL  234.43  TAP  17.05  RCA  100.12  APO  164.71  V2  34.783 

RC  104.441  GL  -19.38  GP  44.66  7AL  152.82  7AP  111.35  ETS  24.40  7AE  126.59  ETE  132.42  7AC  88.88  ETC  162.65  ClP-120.78 

planetocentric  CCNIC 

C3  42.009  VHl  6.549  OLA  -15.50  RAl  13.06  RAO  6560.6  VEL  12.816  PTH  2.33  VHP  5.303  DPA  40.13  RAP  346.47  ECC  1.7058 


LNCH  A7MTH 

LNGH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 19  36 

1900.40 

-10.92 

22.49 

245.00 

116.29 

3 51  16 

1300.4 

-7.30 

15.68 

90.00 

11  10  33 

5551  .55 

28.30 

258.64 

254,47 

91.13 

12  43  5 

4951  .6 

28.15 

249.98 

100.00 

4 32  26 

1665.37 

-12.34 

4.47 

244.27 

117.44 

5 0 12 

1065.4 

-8.57 

357.72 

100.00 

12  40  24 

5261 .81 

29.89 

237.35 

254.49 

90.13 

14  0 6 

4661  .0 

29.59 

228.56 

110.00 

5 21  46 

1510.86 

-16.02 

350.65 

242.16 

120.61 

5 46  57 

910.9 

-11.84 

344 .04 

1 10.00 

14  7 34 

4909.00 

34.10 

216.53 

254.30 

87.43 

15  30  43 

43 69.1 

33.37 

207.36 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  determination  ACCURACY 

tde-1.2597  TRa-1.2255  TC3  -.9098  BAU  .6192  SGT  1967.9  SGR  813.9  5G3  217.0  ST  1152.1  SR  223.3  SS  688.4 

ROE  .2455  RRA  .2O02'RC 3^  .5017  FAU  .07520  RRT  -.0460  RRF  -.9322  RTF  .9005  CRT  -.9960  CRS  .9024  CST  -.9773 

FDE'1.7105  FRA  -.4445  FC3-1.510O  BSP  6296  SG6  2129.6  RZ3  .2544  R13  -.9210  LSA  1354.7  MSA  125.0  S5A  15.4 

BOE  1.2834  BRA  1 .2430  BC3  1.0799  FSP  -694  SGI  2090.0  SG2  400.6  THA  159.91  ElI  1173.4  EL2  17.5  AlF  169.06 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  104.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  309.746 

RL  140.46  LAL  .00  LOL  166.25  VL  20.409  GAL  -10.67  A7L  94.99  HCA  145.77  SMA  135.94  ECC  .20608  INC  4.9924  VI  30.012 

RP  108.95  LAP  -2.01  LOP  312.12  VP  38.211  CAP  3.22  A7P  05.07  TAL  233.20  TAP  19.05  RCA  107.93  APO  163.96  V2  34.783 

RC  106.844  GL  -21 .77  GP  46.44  7AL  150.56  7AP  U2.85  ETS  20.01  7AE  124.00  ETE  133.90  7AC  88.06  ETC  162-97  ClP-124.30 

PLANETOCENTRIC  CONIC 

C3  43.163  VHL  6,570  OLA  -17.34  RAL  14.07  RAO  6560.6  VEL  12.027  PTH  2.34  VHP  5.542  DPA  4]  .49  RAP  344.90  ECC  1 .7103 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 44  30 

1033.97 

-8.89 

10.66 

247.14 

117.00 

4 15  4 

1234.0 

-5.20 

11  .93 

90.00 

110  6 

5621.19 

20.10 

263.72 

257.22 

93.67 

12  33  47 

5021 .2 

28.31 

255 .06 

100.00 

4 55  49 

1603.04 

-10.30 

.95 

246.35 

110.19 

5 22  33 

1003.0 

-6.54 

354.28 

100.00 

12  31  28 

5326.54 

29.70 

242.16 

257.33 

92.66 

14  0 15 

4726.5 

29.84 

233.35 

110.00 

5 42  1 

1459.11 

-14.20 

347.74 

244.11 

121.42 

6 6 20 

859.1 

-9.94 

34j  .23 

110.00 

14  1 46 

5044.04 

34.10 

220.02 

237.45 

09.96 

15  25  50 

4444  .0 

33.80 

21 1 .60 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4237  TRA-1 ,2315  TC3-.9642  BAU  .6465  SGT  2100.6  SGR  004.1  SG3  203.4  ST  1207.3  SR  258.1  SS  707,3 

ROE  .2907  RRA  .1563  RC3  75705  FAU  .06068  RRT  -.0437  RRT  -.9375  RTF  .9042  CRT  -.9936  CRS  .9933  CST  -.9796 

FOE-1.6091  FRA  -.3402  FC3-1  .3776  BSP  6716  SG0  2249.3  R23  .2604  R1 3 -.5227  LSA  1405.9  MSA  125.7  SSA  13.6 

BOE  1 .4531  0*^  1.2414  0C3  1 .1203  FSP  -651  SGI  2211.6  SG2  4 09.9  THA  161.44  ELI  1312.6  El2  20.7  ALF  168.73 


LAUNCH  OATE  MAR  7 1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  315.773 

RL  148.46  LAL  .00  LOL  166.25  VL  20.427  GAL  -10.47  A7L  95.64  HCA  140.91  SMA  135.46  ECC  .20400  INC  5.6365  VI  30.012 

RP  108.94  LAP  -2.91  LOP  315.29  VP  38.166  GAP  3.52  AZP  85. J7  TAL  23 2.00  TAP  21.00  RCA  107.72  APO  163.20  V2  34.784 

RC  109.246  GL  -24.50  GP  40.50  7Al  147,97  7AP  113.91  ETS  31.01  7A£  121.45  ETC  135.35  7AC  8 7.25  ETC  163.27  ClP-127.70 

PLANETOCENTRIC  CONIC 

C3  43.049  VHL  6.622  OLA  -19.44  RAL  16.94  RAO  6560.7  VEL  12.854  PTH  2.34  VHP  5.833  DPA  43.10  RAP  343.16  ECC  1.7216 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 14  45 

1755.17 

-6.42 

14.10 

249.91 

117.64 

4 44  0 

1155.2 

-2.67 

7.51 

90.00 

10  46  23 

5707.94 

27.56 

270.01 

260.43 

96.70 

12  21  31 

5107.9 

28.21 

261  .41 

100.00 

5 23  57 

1531.84 

-8.04 

356.89 

249.04 

110.09 

5 49  29 

931  .8 

-4.13 

350.29 

100.00 

12  19  52 

5406.50 

29.39 

240.06 

260.66 

95.75 

13  49  50 

4806.5 

29.87 

239.29 

110.00 

6 6 0 

1400.06 

-12.00 

344.40 

246.62 

122.22 

6 29  20 

000.1 

-7.74 

338.07 

110.00 

13  54  10 

5111 .05 

34.06 

226.05 

261 .00 

93.06 

15  19  29 

4511  .0 

34.11 

216.80 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.6163  TRA-1  .22fl  1 TC3-1 .0033  BAU  .6707  SGT  2230.9  SGR  709.4  SG3  107.0  ST  1430.9  SR  293.8'  SS  725.8 

ROE  .3373  RRA  .0960  RC3  .5499  FAU  .06177  RRT  -.0372  RRF  -.9413  RTF  .9074  CRT  -.9004  CRS  .998?  CST". 9819 

FOE-1.6616  FRA  -.2350  FC3-1 .2196  BSP  7097  SG6  2366.4  R23  .2822  R13  -.9241  LSA  1633 A MSA  127.2  SSA  11.8 

BOE  1.6411  BRA  1.2249  BC3  1.1441  FSP  -599  SGI  2330.1  SG2  413.4  THA  162-94  ELI  1467.9  Et2  43.8  ALF  168.58 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  108.00  ARRTVAL  DATE  JUN  23  1969 


HELIOCENTRIC  CONIC  OISTANCE  321.775 


RL  140.46 

LAL 

.00 

LOL  166.25 

VL 

20.365 

GAL  -10.27 

A7L  96.41 

HCA  152.05 

SMA 

134.97 

ECC 

.20358 

INC 

6.4096 

VI  30.012 

RP  108.94 

LAP 

-3.00 

LOP  318.45 

VP 

30.120 

GAP  3.01 

A7P  04.33 

TAL  230.83 

TAP 

22.00 

RCA 

107.49 

APO 

162.44 

V2  34.705 

RC  111 .645 

GL 

-27.63 

GP  50.89 

ZAL 

144.97 

ZAP  114.40 

ETS  35.86 

ZAC  118.65 

ETE 

136.60 

ZAC 

86.30 

ETC 

163.60 

CLP-13I .06 

PLANETOCENTRIC  CONIC 

C3  45.149 

VHL 

6.719 

OLA  -21.05 

RAL 

19.34 

RAO  6560.7 

VEL  12.904 

PTH  2.35 

VHP 

6. 

193 

DPA 

44.98 

RAP 

34J  .10 

ECC  i .74  30 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

52  55 

1657.75 

-3.32 

8.71 

253.60 

110.14 

5 

20 

32 

1057.7 

.47 

2.08 

90.00 

10 

27  19 

5020.06 

26.40 

270.01 

264.12 

100.62 

12 

4 

19 

5220.1 

27.60 

269.55 

1 00.00 

5 

58  52 

1444 .88 

-5.15 

352.05 

252.59 

119.49 

6 

22 

57 

844.9 

-1.19 

345.51 

1 00.00 

12 

4 3 

5508.15 

28.46 

255.40 

264.54 

99.54 

13 

35 

51 

4908.2 

29.49 

246.82 

110.00 

6 

35  1 

1331.54 

*194.25 

-9.57 

340.76 

249.89 

122.97 

6 

57 

13 

731  .5 

-5.16 

334 .45 

110.00 

13L44  23 

33.57 

232,50 

265.39 

96.04 

15 

10 

57 

4594.3 

34.16 

223 . 30 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .8509 

TRA- 

-1  .1923 

TC3-1 .0235 

BAU 

.6928 

SGT  2362.7  SGR 

772.3  SG3 

171.7 

ST 

1612.6 

SR 

330.2 

SS  746.4 

ROE  .3063 

RRA 

.0276 

RC3  .5194 

FAU 

.05477 

RRT  - 

.8263  RRF  - 

.9431  RTF 

.9114 

CRT 

-.9628 

CRS 

.9994 

CST  .9042 

FOE-1 .6344 

FRA 

-.1302 

FC3-1 .0503 

BSP 

7516 

SG0  2405.7  R23 

.2934  RJ3  - 

.9264 

LSA 

1802.7 

MSA 

129.9 

SSA  9.9 

BOE  1 .8908 

BRA 

1 .1926 

0C3  1.1478 

FSP 

-550 

SGI  2450.1  SG2 

419.4  THA  164.42 

ELI 

1645.0 

El2 

59.8 

ALF  168.61 

2115 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69  i 


LAUNCH  CATE  MAP  7 1969 

HELIOCENTRIC  conic 
Rl  146.46  LAL  .00  UX  166.25 

RP  106.93  LAP  -3  .OB  LO P 321 .61 

RC  114.042  GL  '31.24  GP  53.6 8 

planetocentric  CONIC 


FLIGHT  TIME  110.00 


ARRIVAL  CATE  JUN  25  1969 


Vi  25  .‘$01 
VP  35 .075 
7AL  141.49 


DISTANCE  327.752 

GAL  -10.05  A7l  97.36  MCA  155.19  SNA  134.47  ECC  .20240  INC  7.3609  VI 
GAP  4.09  AJP  83.31  TAl  229.54  TAP  24.72  RCA  107,25  APO  161.69  V2 


ZAP  114,51  ETS  40.23  7AE  115.61  ETE  137.67  ?AC 


30.012 
34.767 

85.37  ETC  164 .07  ClP'134.47 


C3  47.393 

VHL  6.884 

DLA  -24.62 

RAl  22.15 

RAO  6568.8 

VEL  12.991 

PTH  2.37 

VHP  6. 

,650 

OPA 

47.14 

RAP 

338.52 

ECC  1 .7800 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

l 2 LAT 

INJ  2 LONG 

90.00 

5 44  45 

1526.62 

.91 

1.39 

258.73 

118.30 

6 10 

12 

926.6 

4.69 

354.75 

90.00 

9 57  55 

687.48 

24.00 

310.85 

268.15 

105.49 

10  9 

23 

87.5 

25.90 

302 . 70 

100.00 

6 44  33 

1333.59 

-1.40 

345.93 

257.45 

119.86 

7 6 

46 

733.6 

2.59 

339.40 

100.00 

11  40  49 

5643.78 

26.55 

265.10 

268.90 

104.26 

13  14 

53 

5043.8 

28.25 

256. 7J 

110.00 

7 11  11 

1250.03 

-6.52 

336.42 

254,27 

123.63 

7 32 

1 

650.0 

-2.05 

330.18 

110.00 

13  30  40 

5300.11 

32.42 

240.54 

270.44 

101.47 

14  59 

0 

4700.1 

33.66 

231  .52 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 1434 

TRA-1 .1373 

TC3-1 .0165 

BAU  .7109 

SGT  2495.0  SGR 

748.3  SG3 

155.0 

ST 

1811  .5 

5R 

361  .7 

$S  767.6 

ROE  .4336 

RRA  -.0530 

RC3  .474J 

FAU  .04760 

RRT 

.8078  RRF  - 

.9405  RTF 

.9163 

CRT 

-.9768 

*CRS 

.998* 

CST  -.9866 

FOE-1 .6047 

FRA  -.0456 

FC3  -.8695 

BSP  7936 

SGB  2604.8  R23 

.3014  Rl 3 - 

.9296 

LSA 

1995.9 

MSA 

1 33.7 

SSA  8.1 

BOC  2.1868 

BRA  1.1385 

BC3  1 .1219 

FSP  -498 

SCI  2569.3  SG2 

428.3  THA  165.98 

ELI 

1845.7 

EL2 

76.0 

ALF  168.95 

LAUNCH  0ATE  MAR  7 1969 


FLIGHT  TIME  112.00 


ARRIVAL  CATE  JUN  2 7 1969 


RL  148.46 

LAL 

.00 

LOL  166.25 

VL  28.235 

GAL  -9.83 

Aa  98.57 

HCA  150.31 

SHA  133.97  ECC 

.20126 

INC 

0.5674 

VJ  30.012 

RP  108,93 

LAP 

-3.16 

LOP  324.78 

VP  38.029  GAP  4.35 

AZP  82.03 

TAL  228.19 

TAP  26.51 

RCA 

107.01 

APO 

160.93 

V?  34.790 

RC  116.435 

GL 

-35.41 

GP  56.95 

?AL  137.43 

ZAP  113.95 

ETS  45.05 

ZAE  112.23  ETE  139.33 

ZAC 

84 .13 

ETC 

164.04 

CtP-138.1 1 

planetocentric  conic 

C3  5J.166 

VHL 

7.153 

OLA  -27.79 

RAl  25.52 

WO  6360.9 

VEL  13.135 

PTH  2.40 

VHP  7.248 

OPA 

49.52 

RAP 

335.14 

ECC  3 .8*21 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  i 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

16  54 

1281.92 

8.69 

347.62 

267.04 

117,06 

7 38  1 6 

681  .9 

12.25 

340.75 

90.00 

8 

52  41 

970.43 

17.67 

329.16 

271 .29 

112.49 

9 8 51 

370.4 

20.57 

321  .69 

100.00 

7 

52  16 

1167.61 

4.22 

536.81 

264.61 

119.62 

8 11  43 

567.6 

0.14 

330.21 

ioo.Oo 

11 

0 0 

5848.01 

22.40 

270.04 

273.26 

110.33 

12  37  28 

5248  .0 

24.96 

270.98 

110.00 

7 

58  23 

1148.35 

-2.66 

J31.O0 

260.34 

124.09 

8 17  32 

548.4 

1 .83 

12*  .88 

110.00 

13 

10  22 

5440.03 

30.07 

230.73 

276.15 

107.00 

14  41  2 

4840.0 

32.11 

24?.  14 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.5186 

TRA- 

-1  .04  J4 

TC3  -.9716 

BAU  .7216 

9CT  2623.7  SCR  710.3  SCJ  137.4 

ST 

2037.6 

SR 

377.4 

SS  707.9 

ROE  .4679 

RRA 

-.1512  RC3  .4110 

FAU  .04019 

RRT  - 

.7739  RRF  - 

.9279  RTF 

.9225 

CRT 

-.9689 

CRS 

.9940 

CST  - .9889 

FOE- 1.5 702  FRA 

.0432  FC3  -.6800 

BSP  8308 

see  2720.1  R23 

.3051  R13  - 

.9338 

LSA 

2212.7 

MSA 

138.3 

SSA  6.5 

BOC  2.5616 

BRA 

1 .0543 

BC3  1 .0549 

FSP  -439 

SCI  2604.3  SC2  440.1  THA  167.04 

ELI 

2070.2  El2 

91  .9 

ALF  169.80 

LAUNCH  DATE  MAR  7 1969 


flight  time  im.oo 


ARRIVAL  CATE  JUN  29  1969 


heliocentric  conic 


OISTANCE  339.675 


Rl  140.46 

LAL 

.00 

LOL  166.25 

VL  28 . 1 70 

CAL  -9.60 

A7L  100.16 

HCA  161.43 

SMA  133 

.47 

ECC 

.20017 

I NC 1 0 . 1 5 7 5 

VI 

30.012 

RP  100.91 

LAP 

-3.22 

LOP  327.95 

VP  37.983 

GAP  4.60 

AZP  80.36 

TAL  226.81 

TAP  28 

.23 

RCA 

106.75 

APO 

160.10 

V2 

34.794 

RC  118.023 

GL 

-40.21 

GP  60.77 

ZAL  132.68 

JAP  112.73 

ETS  50.57 

7AE  108.41 

ETE  14) 

.35 

ZAC 

82.52 

ETC 

166.24 

CLP 

-142.32 

planetocentric  ccnic 

C3  57.576 

VHL 

7.588 

OLA  -31 .36 

RAL  29.65 

RAO  6569.0 

VEL  13.377 

PTH  2.44 

VHP  8.065 

OPA 

52.06 

RAP 

330.53 

ECC 

1.9475 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

*INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.92 

6 

30  1 

1512.46 

13.75 

7.33 

275.96 

110.47 

6 55 

14 

912.5 

17. A5 

.38 

104.08 

10 

12  30 

798.17 

13,77 

314.55 

275,97 

118.46 

10  25 

48 

190.2 

17.46 

307,60 

75.92 

6 

30  1 

1512.46 

13.75 

7.33 

275,96 

118.47 

6 55 

14 

912.5 

17.45 

.30 

104.08 

10 

12  30 

798.17 

13.77 

314.55 

275.97 

118.46 

10  25 

48 

190.2 

17.46 

307.60 

110.00 

9 

6 24 

1004.43 

2.84 

323.57 

269.28 

124.08 

9 23 

9 

404.4 

7,30 

317.31 

110.00 

12 

35  17 

5642.24 

25.22 

264.47 

281.92 

113.88 

14  9 

19 

5042.2 

20.23 

256.59 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe-3.0220 

TRA 

-.0930 

TC3  -.8801 

BAU  .7226 

SGT  2759.4  SGR  653.2  SG3 

119.7 

ST 

2294 . 5 

SR 

359.7 

SS 

009.3 

ROE  .4664 

RRA 

'.2698 

RC3  .3267 

FAU  .03281 

RRT  -, 

.7087  RRF  - 

.0905  RTF 

.9318 

CRT 

-.9539 

CRS 

.9050 

CST 

-.9914 

FOE- 3. 5373 

FRA 

.1234 

FC3  -.4934 

BSP  8708 

SC6  2035.7  R23 

.3 000  R13  - 

.9405 

LSA 

2455.3 

MSA 

142.9 

SSA 

5.0 

60E  3.0578 

BRA 

.9328 

0C3  .9388 

FSP  -382 

SGI  2799.0  SG2  454.3  THA  170.22 

eli 

2320.1 

El2 

106.7 

alf 

17]  .4 8 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
Rl  148.46  LAL  .00  UX  166-25 
RP  108.90  LAP  '3.27  LOP  331.12 
RC  121.206  GL  -45.64  GP  65.21 
PLANETOCENTRIC  CCWIC 


FLIGHT  TIME  116.00 


ARRIVAL  DATE  JUL  1 1969 


VL  28.103 
VP  37.938 
?AL  127.16 


OISTANCE  345.513 

GAL  -9.35  Aa  102.36  MCA  164.52  SMA  132.97  ECC  .19909  INC12.3605  VI  30.012 

GAP  4.84  AZP  78.07  TAL  225.37  TAP  29.90  RCA  106.49  APO  159.44  V2  34,798 

ZAP  110.80  ETS  57.39  TAl  103.96  ETE  144.63  7AC  80.37  ETC  168.96  ClP-147.85 


C3  68.925 

VHL 

8.302 

OLA  -35.24 

RAL  34.03 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

68.08 

6 

I 3 

1708.85 

13.70 

111.92 

11 

22  45 

688.63 

13.71 

68.08 

6 

1 3 

1708.85 

13.70 

111.92 

11 

22  45 

688.63 

13.71 

68.08 

6 

1 3 

1708.85 

13.70 

111.92 

11 

22  45 

688.63 

13.71 

DIFFERENTIAL  CORRECTIONS 

TOE-3. 7211 

TRA 

-.6436 

TC3  -.7313 

BAU  .7038 

ROE  .3526 

RRA 

-.4141 

RC3  .2202 

FAU  .02541 

FOE-1 .5071 

FRA 

.1992 

FC3  -.3192 

BSP  9063 

BOE  3.7378 

BRA 

.7653  BC3  .7638 

FSP  -322 

RAO  6569.3  VEL  13.794  PTH 
INJ  LONG  INJ  RT  ASC 


2.52  VHP  9.240  OPA  54.51  RAP  324.10  ECC  2.1343 


22.45 

306.07 

22.45 

306.07 

22.45 

306.07 


284.63 

284.64 

284.63 

284.64 

284.63 

284.64 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

122.80 

6 29  31 

1108.8 

17.92 

15.00 

122.79 

11  34  14 

88.6 

17.94 

299-43 

122.80 

6 29  31 

1 108.8 

17.92 

15.80 

122.79 

11  34  14 

08.6 

17.94 

299.43 

122.90 

6 29  31 

1108.8 

17.92 

15.00 

122.79 

11  34  14 

00.6 

17.94 

299.43 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2892.3  SGR  561.5  SG3  101.9 
RRT  -.5410  RRF  -.7637  RTF  .9448 
SCB  2946,3  R23  .2838  R13  -.9499 

SCI  2908.6  SG2  469.6  THA  173.84 


ORBIT  DETERMINATION  ACCURACY 
ST  2573.5  SR  265.3  SS  831 .4 

CRT  -.8910  CRS  .9361  CST  -.9937 

LSA  2713.5  MSA  147.0  SSA  3.6 

ELI  2584.4  EL2  119.9  AlF  174,74 


2116 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  date  MAR  7 1969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUL  3 1969 


HELIOCENTRIC  CONIC  OISTANCE  351.353 


RL  148.46 

LAL 

.00 

La 

166.25 

VL 

28.036 

gal 

-9.10 

A7L  105.63 

MCA  167.59 

SNA 

132.47 

ECC 

.19802 

INC! 5.6275 

VJ 

30.012 

RP  108.89 

LAP 

-3.32 

LOP 

334.28 

VP 

37.892 

GAP 

5.06 

A7P  74.72 

TAL  223.89 

TAP 

31 

.48 

RCA 

106.24 

APO 

158.70 

V2 

34  .803 

RC  123.581 

GL 

-51  .56 

GP 

70.23 

7AL 

120.83 

7AP 

108.10 

ETS  67.04 

7AE  98.64 

ETC 

150.83 

7AC 

77.39 

ETC 

174 .68 

CLP 

-156.65 

PLANETOCENTRIC  < 

CONIC 

C3  90.642 

vhl 

9.521 

OLA 

-39.14 

ral 

41  .44 

RAO 

6569.8 

VEL  14.560 

PTH  2.64 

VHP 

11.051 

OPA 

56.42 

RAP 

315.08 

ECC 

2.491  7 

LNCH  A7MTH 

LNCH  TIME 

L- 

I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

61 .77 

5 

54  35 

1868.11 

12.43 

34.47 

295.70 

127.41 

6 

25 

43 

1268.1 

17.20 

28.24 

118.23 

12 

21  53 

655.04 

12.45 

302.46 

295.71 

127.41 

12 

32 

48 

55.0 

17.22 

296.23 

61  .77 

5 

54  35 

1868.11 

12.43 

34.47 

295.70 

127.41 

6 

25 

43 

1268.1 

17.20 

28.24 

118.23 

12 

21  53 

655.04 

12.45 

302.46 

295.71 

127.41 

12 

32 

48 

55.0 

17.22 

296.23 

61  .77 

5 

54  35 

1868.11 

12.43 

34.47 

295.70 

127.41 

6 

25 

43 

1268.1 

17.20 

28.24 

118.23 

12 

21  53 

655.04 

12.45 

302.46 

295.71 

127.41 

12 

32 

48 

55.0 

17.22 

296.23 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY’ 

TOE-4. 7J93 

TRA 

-.2089 

TC3 

-.5240 

BAU 

.6469 

SGT  3014.6  SGR 

482.1  SG3 

84.9 

ST 

2840.7 

SR 

146.6 

S5 

862.0 

ROE  -.1092 

RRA 

-.5625 

RC3 

.1019 

FAU 

.01816 

RRT  , 

.0438  RRF  - 

.2065  RTF 

.9631 

CRT 

.4630 

CRS 

-.3835 

CST 

-.9961 

FDE-I .4963 

FRA 

.2742 

FC3 

-.1735 

bsp 

9439 

SGB  3052.9  R23  - 

.2500  R13 

.9628 

LSA 

2968.4 

MSA 

149.1 

53A 

2.9 

0OE  4.7205 

BRA 

.6000 

0C3 

.5338 

FSP 

-268 

SGI  3014.7  SG2 

481.7  THA 

.41 

ELI 

2841  .5 

El2 

129.9 

alf 

1 .37 

LAUNCH  DATE  MAR 

7 1969 

FLIGHT  TIME  120.00 

ARRIVAL 

DATE 

JUL 

5 1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  357. 

114 

RL  148.46 

LAL 

.00 

La 

166.25 

VL 

27.969 

CAL 

-8.82 

A7L  110.97 

HCA  170.59 

SNA 

131.97 

ECC 

.19686 

Inc 20 .9673 

VJ 

30.012 

RP  108.87 

LAP 

-3.35 

LOP 

337.45 

VP 

37.848 

GAP 

5.25 

A 79  69.29 

TAL  222.33 

TAP 

32.93 

RCA 

105.99 

APO 

157.95 

V2 

34 .808 

RC  125.948 

GL 

-57.38 

GP 

75.30 

7AL 

113.78 

ZAP 

104.64 

ETS  83.96 

7AE  91.94 

ETE 

164 

.52 

7AC 

73.02 

ETC 

188.00 

CLP 

-174 .85 

PLANETOCCNTRI C CONIC 


C3  137.879 

VHL 

11 .742 

OLA  -42.27 

RAL 

49.89 

RAO  6570.5  VEL  16.100  PTH  2.83 

VHP  14 

.114 

OPA 

56.79 

RAP 

302.88 

ECC 

3.2691 

■' 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

57.20 

6 

7 57 

2010.90 

9.43 

44.17  309.34 

131.40 

6 41 

27 

1410.9 

14.66 

38.39 

1 

122.80 

13 

16  3 

684.09 

9.45 

302.4]  309.36 

131.39 

13  27 

27 

84.1 

14.67 

296.63 

: 

57.20 

6 

7 57 

2010.90 

9.43 

44.17  309.34 

131.40 

6 41 

27 

1410.9 

14.66 

38.39 

122 .80 

13 

16  3 

684.09 

9.45 

302.41  309.36 

131.39 

13  27 

27 

84.1 

14.67 

296.63 

* 

57.20 

6 

7 57 

2010.90 

9.43 

44.17  309.34 

131.40 

6 41 

27 

1410.9 

14.66 

38.39 

= 

122. BO 

J 3 

16  3 

684.09 

9.45 

302.41  309.36 

131.39 

13  27  27 

84.1 

14.67 

296.63 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

0R8IT  DETERMINATION  ACCURACV 

* 

TOE-5.9517 

TRA 

.6151 

TC3  -.2701 

BAU 

.4979 

SGT  3000.1  SGR 

944.0  SG3 

69.5 

ST 

2906,7 

SR 

881  .3 

SS 

919.2 

“ 

RDE-1 .7928 

RRA 

-.5374 

RC3  .0061 

FAU 

.01069 

RRT  .8431  RRF 

.7469  RTF 

.9850 

CRT 

.9868 

CRS 

-.9762 

CST 

-.9985 

E 

FDE-1 .5374 

FRA 

.3709 

FC3  -.0671 

BSP 

9774 

SGB  3145.1  R23 

-4976  R13 

.9774 

LSA 

3169.9 

MSA 

149.8 

SSA 

2.2 

80E  6.2159 

BRA 

.8168 

0C3  .2701 

FSP 

-219 

SGI  3106.7  SG2 

490.2  THA 

15.25 

ELI 

3034.3 

El2 

137.0 

alf 

16.69 

AUNCH  OATE  l 

MAR 

7 1969 

FLIGHT  TIME 

122.00 

ARRIVAL 

date 

JUL 

7 1969 

- 

HELIOCENTRIC  CONIC  OISTANCE  362.706 


RL  148.46 

LAL 

.00 

La  166.25 

VL 

27.901 

GAL  -8.50 

A7L  121.06 

HCA  173.44  SNA 

131 .48 

ECC 

.19539 

INC 3 3 .0587 

VI 

30.012 

- 

RP  108.85 

LAP 

-3.38 

LOP  340.63 

VP 

37.804 

GAP  5.39 

A7P  59.11 

TAL  220.66  TAP 

34.11 

RCA 

105.79 

APO 

157.17 

V2 

34  .015 

| 

RC  128.306 

CL 

-61 .15 

GP  76.98 

7AL 

106.34 

7AP  100.55 

ETS  118.08 

7AE  82.67  ETE 

195.72 

7AC 

65.93 

ETC 

219.15 

CLP 

144 .31 

- 

PLANETOCENTRIC  CONIC 

7 

C3  264.J58 

VHL 

16.253 

OLA  -42.75 

RAL 

60.07 

RAO  6571  .5 

VEL  19.633 

PTH  3.12  VHP 

20.032 

OPA 

53.54 

RAP 

288.13 

ECC 

5.3474 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH  INJ 

time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.53 

6 

45  47 

2121 .74 

4.79 

49.73 

324 .85 

132.53  7 

21 

8 

1521  ,7 

10.16 

44.17 

123.47 

13 

59  26 

779 .89 

4-.0O 

306.64 

324.87 

132.53  1.4 

12 

25 

1 79.9 

30.10 

301 .08 

56.53 

6 

45  47 

21 21  .74 

4.79 

49.73 

324.85 

132.53  7 

2l 

8 

1521  .7 

10.16 

44  .17 

123.47 

13 

59  26 

779.89 

4.00 

306.64 

324.87 

132.53  14 

12 

25 

179.9 

10.18 

301  .OB 

- 

56.53 

6 

45  47 

2121 .74 

4.79 

49.73 

324.85 

132.53  7 

21 

8 

1521  .7 

10.16 

44  .17 

123.47 

13 

59  26 

779.89 

4.80 

306.64 

324.87 

132.53  14 

12 

25 

179.9 

10.10 

501  .08 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

= 

TDE-5.1 120 

TRA 

1.9028 

TC3  -.0435 

BAU 

.1884 

SGT  2025.3  SGR  2470.9  SG3  57.2 

ST 

1822.8 

SR 

2447.4 

SS 

10 54.6 

= 

ROE -6. 9364 

RRA 

.7097 

RC3  .0309 

FAU 

.00082 

RRT  , 

,93 99  RRF 

.9592  RTF  .9972 

CRT 

.9940 

CRS 

-.9958 

CST 

-.9998 

FOE-1 .7131 

FRA 

.5620 

FC3  -.0027  BSP 

9870 

SGB  3194.9  R23  - 

.1450  R13  .9887 

LSA 

3224 . 3 

MSA 

167.9 

SSA 

1 ,3 

BOE  8.6166 

BRA 

2.0308 

BC3  .0534 

FSP 

-179 

SGI  3148.4  SG2 

542.8  THA  51 .01 

ELI 

3047.4 

EL2 

159.5 

alf 

53.37 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  124.00  ARRIVAL  OATE  JUL  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  367.796 


RL  148.46 

LAL 

.00 

La  166.25 

VL 

27.833 

GAL  -8.07  47L  144.19 

HCA  175.82 

SMA 

130.99 

ECC 

.39281 

INC54.1896 

VI 

30.012 

RP  108.83 

LAP 

-3.39  LOP  343.80 

VP 

37.760 

GAP  5.38  ATP  35.88 

TAL  218.69 

TAP 

34.51 

RCA 

105.73 

APO 

156.24 

V2 

34.821 

RC  130.653 

GL 

-56.93 

GP  66.32 

7AL 

99.4 0 

ZAP  96.33  ETS  157.42 

7AE  67.22 

ETE 

231 .85 

ZAC 

52.18 

ETC 

256.75 

CLP 

105.92 

_ 

PLANETOCENTRIC  CONIC 

i 

C3  711 .197 

VHL 

26.668 

OLA  -35.67 

RAL 

69.66 

RAO  6572, 

.7  VEL  28.833 

PTH  3.43 

VHP 

33.323 

OPA 

41  .98 

RAP 

273,91 

ECC 1 2 . 704  5 

= 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IN J LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.35 

8 

15  51 

2065.33 

.47 

41.52 

338.99 

125.66 

8 

50  16 

1465.3 

5.12 

35.42 

112.65 

13 

45  49 

1020.31 

.48 

323.18 

339.00 

125.66 

14 

2 50 

420.3 

5.13 

317.00 

67.35 

8 

15  51 

2065.33 

.47 

41.32 

338.99 

125.66 

6 

50  16 

1465.3 

5.12 

35.42 

112.65 

13 

45  49 

1020.31 

.48 

323.18 

339.00 

125.66 

14 

2 50 

420.3 

5.13 

317.08 

67.35 

8 

15  51 

2065.33 

.47 

41.52 

338.99 

125.66 

6 

50  16 

1465.3 

5.12 

35.42 

112.65 

13 

45  49 

1020.31 

.48 

323.18 

339.00 

125.66 

14 

2 50 

420.3 

5.13 

317.08 

5_ 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

— 

TOE  1.2617 

TRA 

2 .8938 

TC3  -.0280 

BAU 

1.5705 

SOT 

588.7  S (#  3022.0  SG3 

49.3 

ST 

310.0 

SR 

2627.9 

SS 

137J  .5 

R0-12.1011 

RRA 

4.8116 

RC3  .1628 

FAU- 

-.02294 

RRT 

-*1108  RRF 

.9949  RTF  - 

.0101 

CRT 

-.7950 

CRS 

-.9993 

CST 

.7710 

FOE-2.1796 

FRA 

1 . 1007 

FC3  .0279 

0SP 

9595 

SOB 

3078.8  R23  - 

.1051  R13 

.9945 

LSA 

2974  .0 

MSA 

195.1 

SSA 

.4 

B0Z12.1 667 

BRA 

5.1709 

BC3  .1652 

FSP 

-158 

SGI 

3022.7  SG2  ! 

585.0.  THA  91.28 

ELI 

2639.5 

El2 

107.2 

alf 

95.38 

2117 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  DATE  MAP  7 3969 


FLIGHT  TIME  126.00 


ARRIVAL  CATE  JUL  U 1969 


HELIOCENTRIC 

CONIC 

DISTANCE  370.249 

RL  148.46 

LAL  .00 

LOL  166.25 

VL 

27.766 

GAL  -6.76 

AZL  12.03 

MCA 

RP  108.80 

LAP  -3.39 

LOP  346.97 

VP 

37.717 

GAP  6.90 

AZP  167.95 

TAL  ; 

RC  132.989 

GL  47.34 

GP  -53*17 

ZAL 

97.36 

ZAP  95.66 

ETS  182.23 

ZAE 

planetocentric  conic 

C31332.I67 

VHL  56.499 

CLA  66*88 

RAL 

43.97 

RAO  6573.1 

VEL  38.124 

PTH 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

26.49 

16  10  28 

5082.31 

1 .10 

245.39 

314.44 

153.51 

2 26  15 

3350.55 

1.11 

99.23 

314.43 

26.49 

16  10  28 

5082.31 

1 .10 

245.39 

314.44 

153.51 

2 |6  15 

3350.55 

1.11 

99.23 

314.43 

26.49 

16  10  28 

5082 i 31 

I .10 

245.39 

314.44 

153.51 

2 26  15 

3350.55 

1.11 

99.23 

314.43 

U 9.47  TAP  42.94  RCA  103.66  APO 
56.37  ETE  HI  .14  ZAC  67.40  ETC 


57.15  V2 
85.61  CLP 


30.012 
34  .829 
99.80 


3.55  VHP  45.758 
AZMTH  INJ  TIME 


DPA  -76.55  PAP  249.89  ECC22.9241 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


23.12 

23.12 

23.12 

23.12 

23.12 

23.12 


17  35 
3 22 
17  35 
3 22 
17  35 
3 22 


DIFFERENTIAL  corrections 
TOE-4 .2300  TRA  1.3179  TC3  -.0884  BAU  3.5451 

RO-14.8833  RRA  .1136  RC3  -.1783  FAU- .05434 

FOE  3.1100  FRA  .0111  FC3  .0353  BSP  8380 

BOE 15.4 727  BRA  1.3227  BC3  .1991  FSP  -149 

LAUNCH  OATE  MAR  7 1969 


SOT  1065.5  SCR  2675.0  SC3  47.7 
RRT  .8476  RRF  -.9994  RTF  -.8300 
SC6  2879.4  R23  -.0984  R13  -.9951 
SCI  2829.3  SC2  534.6  THA  70.63 

FLIGHT  time  128.00 


4482.3  '6.26  242*66 

2750.5  -6.25  96.50 

4482.3  -6.26  242.66 

2750.5  -6.25  96.50 

4482.3  -6.26  242.66 

2750.5  -6.25  96.50 

ORBIT  DETERMINATION  ACCURACY 
ST  682.9  SR  2336.7  SS  1930.4 

CRT  .9741  CRS  1.0000  CST  .9721 

LSA  3103.1  MSA  153.6  5SA  .7 

ELI  2429.9  EL2  148. 5 AlF  74.05 

ARRIVAL  DATE  JUL  J3  1969 


heliocentric  CONIC 
PL  148.46  LAL  .00  LOL  166.25 
RP  108.78  LAP  -3.39  LOP  350.15 


VL  27.698  CAL 
VP  37.675  CAP 

RC  135.313  CL  60.20  CP  -71.88  ZAL  102.20  ZAP  100.09  ETS  203.34  ZAE 
planetocentric  CONIC  __  _ 

C3  430.121  VNt  20.739  OLA  7i .80  RAL  1.72  RAO  657 2.2 


DISTANCE  362.631 

•8.17  A7L  48.97  MCA  185.16  SNA  130.03 
6.69  ATP  130.91  TAL  217.19  TAP  42.35 
80.08  ETE  129.41 


ECC  .19975  INC41.0295  VI  30.012 
RCA  104.05  APO  156.00  V2  34.837 
ZAC  88.28  ETC  108.48  CLP  124.29 


61  .30  ICC  8.0787 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

20.78 

13  9 37 

5030.65 

-3.24 

247.17 

159.22 

23  46  9 

3266.77 

-3.24 

94.95 

20.70 

13  9 37 

5030.65 

-3.24 

247.17 

159.22 

23  46  9 

3266.77 

-3.24 

94.95 

20.78 

13  9 37 

5030.65 

-3.24 

247.17 

159.22 

DIFFERENTIAL 

23  46  9 3266.77 

CORRECTIONS 

-3,24 

94.95 

MID-< 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18.23 

14  33  28 

4430.6 

-10.84 

245.04 

18.23 

24  40  36 

2666.8 

-10.83 

92.83 

10.23 

14  33  28 

4430.6 

-10.84 

245.04 

18.23 

24  40  36 

2666.8 

-10.83 

92.83 

18.23 

14  33  28 

4430.6 

-10.84 

245.04 

18.23 

24  40  36 

2666.8 

-10.83 

92.83 

ORBIT  DETERMINATION  ACCURACY 


TOE  2.3374  TRA  .1650  TC3  -.0241  BAU  .7207 
ROE-7.1903  RRA  3. 0142  RC3  -.1230  FAU-. 00639 
FOE  1.5498  FRA  -.5113  FC3  .0129  BSP  10597 
BOE  7.5607  BRA  3.0199  6C3  .1253  F9P  -175 

LAUNCH  04 T£  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 

RP  108.75  LAP  -3.37  LOP  353.33 

RC  137.625  CL  60,19  CP  -73,73 

planetocentric  conic 
C3  185.074  VHL  13.604  DLA  66.60 


lnch  AZMTH 
26.82 
153.18 
26.82 
153.18 
26.82 
153.18 


LNCH  TIME 
12  38  28 
22  48  49 
12  38  28 
22  48  49 
12  38  28 
22  48  49 


L-I  TIME 

4907.74 

3178.17 

4907.74 

3178.17 

4907.74 

3178.17 


VL  27.631 
VP  37.633 
Z4L  107.94 

RAL  350.63 
INJ  LAT 
-9.73 
-9.72 
-9.73 
-9.72 
-9.73 
-9.72 


3,29  VHP  25.900  OPA  -81.19  RAP 

INJ  RT  ASC 
270.67 
270.65 
270.67 

270.65 
270.67 

270.65 

MID-COURSE  EXECUTION  ACCURACY 
SGT  673.6  SCR  3363.5  SC 3 
RRT  -.3511  RRF  -.9910  RTF 
SOB  3430.3  R23  -.1150  RI3 
SCI  3372.1  SG2  629.1  THA 


flight  time  j3C.od 
DISTANCE  387.991 

GAL  -7.78  A7L  64.46  MCA  187.83  SMA  129.55  ECC  .19814  INC25.5431  VI  30*01? 

GAP  6.76  AZP  115.33  TAL  215.34  TAP  43.17  RCA  103.88  APO  155.22  V2  34.846 

ZAP  105.74  ETS  252.97  7AE  92.21  ETE  177.72  ZAC  99.12  ETC  158.25  ClP  165.55 


54.0 

ST 

647,6  SR 

214J  .5 

SS 

1005.0 

.4683 

CRT 

-.8966  CRS 

*9971 

CST 

-.9276 

-.9926 

LSA 

2436,7  MSA 

279*2 

SSA 

1 *6 

94.17 

ELI 

2220.1  EL2 

276.6 

AlF 

105.42 

ARRIVAL 

. OATE 

JUL 

15  1969 

RAO  6571.0  VEL  17.504  PTH  2.97  VHP  16.909 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


241.21 
95.41 
241.21 
95.41 
241 .21 


256.39 

256.37 

256.39 

256.37 

256.39 

256.37 


23.76 

23.76 

23.76 

23.76 

23.76 

23.76 


14  0 
23  41 
14  0 
23  41 
14  0 
23  41 


16 

48 

26 

48 

16 

48 


OPA  -68*30  RAP 
PC  CST  TIM  INJ 
4307.7 
2578.2 
4307.7 
2578.2 
4307.7 
2578.2 


56.24  ECC  4.0458 
2 LAT  INJ  2 LONG 
238.26 


-17,03 

-17,03 

-17.03 

-17.03 

-17,03 

-17.03 


92.4  7 
236 .26 
92.47 
238*26 
92*47 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.11,6 

BAU 

.2891 

RC3 

.0228 

FAU 

.01057 

FC3 

-.0*9 i 

03P 

11333 

6C3 

.1169 

FSP 

-214 

FDE  *9355  FRA 

BOE  3.4090  BRA  3. 

LAUNCH  OATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 

RP  108.72  LAP  -3.34  LOP  356.50 

RC  139.923  CL  56.22  CP  -68.24 

planetocentric  conic 


MID-COUKSC  EXECUTION  ACCU8ACV 

ORBIT  DETERMINATION  ACCURACY 

SGT  2927.9  SCR  2159.0  SG3 

65.4 

ST 

1595.9  SR 

774.5 

SS 

638.9 

RRT  -.9544  RRF  -.9295  RTF 

.9959 

CRT 

-.8973  CRS 

.8734 

CST 

-.9987 

906  3637.9  R23  -.1747  R13 

-.9830 

LSA 

1857.8  MSA 

322.4 

SSA 

1 .8 

SCI  3599.9  SC2  524.3  THA 

143.98 

ELI 

1746.2  El2 

312.5 

ALF 

155.64 

FLIGHT  TIME  132.00 

arrival 

DATE 

JUL 

17  1-969 

VL  27.564 
VP  37.593 
ZAL  113.09 


CAL 

CAP 


DISTANCE  593.620 

-7,45  A2L  71.84  MCA  190.70  SMA  129.09  ECC  .19736  1NC18.1579  VI  30.012 
6.90  A7P  107.86  TAL  213.60  TAP  44.39  RCA  103.61  APO  154.56  V2  34.855 


C3  105.016  VHL  10.240 

OLA  61.37 

RAL  352.20 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

32.97 

12  59  10 

4778.73 

-15.57 

147.03 

22  40  38 

3095.90 

-15.56 

32*97 

12  59  10 

4778.73 

-15.57 

147.03 

22  40  38 

3095.90 

-15.56 

32.97 

12  59-10 

4770.73 

-15.57 

147.03 

22  40  38 

3095.90 

-15.56 

differential 

CORRECTIONS 

TOE  2.4063  TRA-2.8496  TC3  -.4323 
ROE  .3677  RRA  .5920  RC3  .0047 
FOE  .8433  FRA  -.6168  FC3  -.1656 
BOE  2.4343  BRA  2.9105  8C3  .4323 


BAU  .6070 
FAU  .02009 
BSP  11744 
FSP  -262 


v j u ’ n ^ > vw  * **•*.  

ZAP  111. 61  ETS  280.25  ZAE  100.27  ETE  203.29  ZAC  106.06  ETC  184.89  ClP-173.33 

RAO  6570.0  VEL  15.045  PTH  2.71  VHP  12.719  OPA  -58.93  RAP  52.22  ECC  2.7203 
INJ  LONG  INJ  RT  ASC  IN 
233.64  253.47 

94.88  253.45 

233.64  253.47 

94.88  253.45 

233.64  253.47 

94.88  253.45 
MIO-COURSC  EXECUTION  ACCURACY 
set  3695.0  SCR  720.8  SG3  79.9 
RRT  -.7618  RRF  -.6052  RTF  .9739 
SG8  3764,6  R23  -.2292  R13  -.9690 
SCI  3736,2  SG2  461 .8  THA  1 71.41 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

29.83 

14  10  49 

4170.7 

-22.47 

229.76 

29.83 

23  32  14 

2495.9 

-22.46 

91  .01 

29.83 

14  18  49 

4178.7 

-22.47 

229 . 76 

29.83 

23  32  14 

2495.9 

-22.46 

91  .01 

29.83 

14  18  49 

4170.7 

-22.47 

229.76 

29.03 

23  32  14 

2495.9 

-22.46 

91  .01 

ORBIT  DETERMINATION  ACCURACY 
ST  1675.1  SR  291 .9  SS  570*0 

CRT  .1428  CRS  -.3446  CST  -.9783 

LSA  1766.6  MSA  308.0  SSA  2.4 

ELI  1675.6  EL2  288.8  AlF  1.47 
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J PL  TM  33*99 


EARTH— VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


LAUNCH  DATE  HA#  7 1 969  FLIGHT  TIME  134.00  ARRIVAL  DATE  JUL  19  1 969 

HELIOCENTRIC  CONIC  DISTANCE  399.341 

RL  146.46  LAL  .00  LX  166.25  VL  27.497  GAL  -7.12  AZL  76.05  HCA  193,83  5MA  128.63  ECC  .19695  INC13.9517  VI  30.012 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37.553  GAP  7.07  AZP  103.56  TAL  211 .90  TAP  45.73  RCA  103.29  APO  153.96  V2  34.865 

RC "142.207  GL  51.53  GP  -61.77  ZAL  117.32  ZAP  117.26  ETS  290.08  ZA£  106.34  ETE  210.88  ZAC  111.35  ETC  193.51  ClP-165.49 

PLANETOCENTRIC  CONIC 

C3  70.606  VHL  8.403  OLA  56.84  RAL  356.09  RAO  6569.4  VEL  13.855  PTH  2.53  VHP  10.478  OPA  -51.13  RAP  49.54  ECC  2.1620 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

30.41 

13 

28  41 

4663.34 

-19.79 

225.76 

252,51 

35.54 

14  46 

24 

4063.3 

-26.22 

221 .00 

141  .59 

22 

42  8 

3033.50 

-19.78 

93.81 

252,48 

35.54 

23  32 

41 

2433.6 

-26.21 

69.0  5 

38.41 

13 

20  41 

4663.34 

-19.79 

225.76 

252.51 

35.54 

14  46 

24 

4063.3 

-26.22 

221.00 

141.59 

22 

42  8 

3033.58 

-19.7B 

93.81 

252.48 

35.54 

23  32 

41 

2433.6 

-26.21 

89.05 

38.41 

13 

28  41 

4663.34 

-19.79 

225.76 

252.51 

35.54 

14  46 

24 

4063.3 

-26.22 

221  .00 

141.59 

22 

42  0 

3033.58 

-19.78 

93.81 

252.48 

35.54 

23  32 

41 

2433.6 

-26.21 

89.05 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.9038 

TRA- 

•2.6944 

TC3  -.8019 

BAU  .7599 

SGT 

3845,0  SGR 

436.0  SG3 

95.6 

ST  1643.9 

SR  380.3 

SS 

553.8 

ROE  .5517 

RRA 

.I486 

RC3  -.0710 

FAU  .02737 

RRT 

.0162  RRF 

.2883  RTF 

.9554 

CRT  .6919 

CRS  -.8622 

CST 

-.9622 

FOE  .8314 

FRA 

-.6131 

FC3  -.3355 

BSP  12099 

SG6 

3069.7  R23 

.2727  R13 

.9554 

LSA  1750.2 

MSA  300.4 

SSA 

3,3 

BOE  1 .9821 

BRA 

2.6985 

BC3  .8050 

FSP  -314 

SGI 

3845.0  SG2 

435.9  THA 

.11 

ELI  1665.4 

EL2  271.1 

ALF 

9.34 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  136.00  ARRIVAL  OATE  JUL  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  405.100 

RL  148.46  LAL  .00  LX  166. 25  VL  27.431  GAL  -6,80  AZL  78. 75  HCA  196.92  SNA  128.18  ECC  .19678  INCH. 2488  VI  30.012 

RP  108.66  LAP  -3.26  LOP  2.86  VP  37.514  GAP  7.25  AZP  100.77  TAL  210.20  TAP  47. J2  RCA  102.95  APO  153.40  V2  34.875 

RC  144.478  GL  47.02  GP  -55.71  ZAL  120.59  ZAP  122.48  ETS  294.66  7A£  111.11  ETE  212.81  ZAC  115.74  ETC  196.51  ClP-162.38 

PLANETOCENTRIC  CONIC 

CJ  52.742  VHL  7.262  OLA  52.98  RAL  .21  RAO  6568.9  VEL  13.195  PTH  2.41  VHP  9.161  DPA  -44.35  RAP  47.89  ECC  1 .8680 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.16 

13  58  $1 

4564.20 

-22.53 

218.18 

251.99 

40.68 

15  14  35 

3964.2 

-28.40 

212.68 

136.84 

22  45  JO 

2991.25 

-22.51 

92.72 

251.96 

40.68 

23  35  1 

2391  .2 

-28.47 

87.21 

43.16 

13  58  31 

4564.20 

-22.53 

218.18 

251.99 

40.68 

15  14  35 

3964.2 

-28.48 

212.68 

136.84 

22  45  10 

2991 .25 

-22.51 

92.72 

251,98 

40.68 

23  35  1 

2391  .2 

-28.47 

87.21 

43.16 

13  58  31 

4564 .feO 

-22.53 

218.10 

251.99 

40.68 

15  14  35 

3964.2 

-28.40 

212-68 

136.84 

22  45  10 

2991 .25 

-22.51 

92.72 

251.98 

*0.68 

23  35  1 

2391  .2 

-28.47 

87.21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

1.6245 

TRA-2.5J56 

TC3-1.1926  BAU 

.8468 

SGT  3937.9 

SGR 

469.6  SG3 

110.6 

ST 

1619.6  SR 

422.3 

SS 

544.1 

ROE 

.5352 

RRA,  .0077 

RC3  -.1412  FAU 

.03320 

RRT  .4668 

RRF 

.7115  RTF 

.9403 

CRT 

.7073  CRS 

-.9391 

CST 

-.9512 

FOE 

.8200 

FRA  -.5882 

FC3  -.5449  BSP 

12409 

SG6  3965.8 

«23 

.3027  R13 

.9421 

LSA 

1735.5  MSA 

292.7 

SSA 

4.2 

60C 

1 .7104 

BRA  2.5156 

BC3  1 .2009  FSP 

-365 

SCI  3944.1 

SG2 

414.6  THA 

3.22 

ELI 

1654.2  El2 

254  .9 

ALF 

11  .09 

LAUNCH 

DATE 

MAR  7 1969 

FLIGHT 

TIME 

138.00 

arrival 

DATE 

JUL 

?3  196 9 

HELIOCENTRIC  CCWIC  DISTANCE  4)0.876 

RL  148.46  LAL  .00  LX  166.25  VL  27.365  GAL  -6.48  AZL  80.64  HCA  200.05  SNA  127.73  ECC  .19680  INC  9.3635  VI  30.012 

RP  108.63  LAP  -3.20  LOP  6.05  VP  37.476  GAP  7.43  A7P  98.81  TAL  208.49  TAP  48.54  RCA  102.59  APO  152.87  v2  34.885 

RC  146.734  GL  42.94  GP  -50.30  ZAl  122.97  ZAP  127.20  ETS  297.37  ZAE  114.92  ETE  212.63  ZAC  119.55  ETC  197.43  CLP-16I.19 

PLANETOCENTRIC  CONIC 

C3  42.174  VHL  6.494  OLA  49.71  RAL  4,15  RAO  6568.6  VEL  12.788  PTH  2.33  VHP  8.341  DPA  -38.38  RAP  47.01  ECC  1. 694  1 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

47.27 

14  27 

2 

4470,70 

-24.19 

211.18 

251.78 

45.14 

15  41  40 

3878.8 

-29.69 

205 .08 

132.73 

22  48 

6 

2964.69 

-24.17 

91.89 

251.77 

45.14 

23  37  31 

2364.7 

-29.67 

85.78 

47.27 

14  27 

2 

4470.70 

-24.19 

211.18 

251 .78 

45.14 

15  4J  40 

3870.8 

-29.69 

205 .08 

132.73 

22  48 

6 

2964.69 

-24 . 1 7 

91  .89 

251.77 

45.14 

23  37  31 

2364.7 

-29.67 

85.78 

47.27 

14  27 

2 

4470.70 

-24.19 

211.18 

251 .78 

45.14 

15  41  40 

3878.8 

-29.69 

205 .08 

132.73 

22  40 

6 

2964.69 

-24.17 

91.89 

251.77 

45.14 

23  37  31 

2364 .7 

-29.67 

85.70 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDE  1. 4413  TRA-2.3544  TC3-1  .5915  6AU  .9040  SGT  4025.9  SCR  500.6  SG3  123.8  ST  1596.7  SR  430.2  SS  532.1 

ROE  .4872  RRA  -.0369  RC3  -.1938  FAU  .03767  RRT  .6096  RRF  .8260  RTF  .9277  CRT  .8177  CRS  -.9633  CST  -.9421 

FOE  .7973  FRA  -.5432  FC3  -.7732  BSP  12679  SOB  4057.0  R23  .3216  R13  .9302  LSA  1713.3  MSA  286 . 7 SSA  5.4 

0OE  1.5214  BRA  2.3547  0C3  1.6033  FSP  -406  SGI  4037.6  SG£  395.7  THA  4.38  ELI  1635.8  EL2  241.7  ALF  12. 7i 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  140.00  ARRIVAL  DATE  JUL  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  416,657 

RL  148.46  LAL  .00  LX  166.25  VL  27.300  GAL  -6.15  AZL  82.03  HCA  203.18  SMA  127.29  ECC  .19697  INC  7.9686  V]  30.012 

RP  106.59  LAP  -3.13  LOP  9.23  VP  37.439  GAP  7.62  AZP  97.33  TAL  206.78  TAP  49.96  RCA  102.22  APO  152.37  V2  34.897 

RC  148.977  GL  39.30  GP  -45.57  ZAL  124.55  ZAP  131.41  ETS  299.26  ZAE  117.97  ETE  211.56  ZAC  122.96  ETC  197.46  CtP-160.90 

PLANETOCENTRIC  CONIC 

C3  35.300  VHL  5.941  OLA  46.96  RAL  7.88  RAD  6568.4  VEL  12.517  PTH  2.27  VHP  7.813  DPA  -33.11  RAP  46. 7J  ECC  1.5810 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

50.83  145359  4404.24  -25.14  204 .85  251.89  40.93  16  723  3804.2  -30.23  198.29 

129.17  22  50  52  2949.36  -25.13  91.36  251 .88  48.93  23  40  2 2349.4  - 30.22  34,81 

50.83  145359  4404.24  -25.14  204 .85  251.89  40.93  16  723  3804.2  -30.23  198.29 

129.17  22  50  52  2949.36  -25.13  91.36  251.00  48.93  23  40  2 2349.4  -30.22  04.81 

50.83  145359  4404.24  -25.14  204.05  251.09  40.93  16  723  3804.2  -30.23  198.29 

129.17  223052  2949.36  -25.13  91;36  251.88  48.93  23  40  2 2349.4  -30.22  84.81 

DIFFERENTIAL  CORRECTIONS  MID-CCURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  1.3039  TRA-2.2125  TC3-1 .9975  6AU  .9490  SGT  4121.6  SGR  509.5  SG3  135.0  ST  1570.3  SR  423.8  SS  514.7 

ROE  .4388  RRA  -.0498  RC3  -.2314  FAU  .04106  RRT  .6689  RRF  .8634  RTF  .9181  CRT  .8303  CRS  -.9745  CST  -.9339 

FOE  .7601  FRA  -.4074  FC3-1 .0069  BSP  13050  5G6  4153.0  R23  .3204  R13  .9206  LSA  1682,6  MSA  280.9  SSA  6.6 

0OC  1.3750  BRA  2.2131  BC3  2.0109  FSP  -447  SGI  4J35.8  SG2  377.5  THA  4.77  ELI  1610.0  EL2  2 30.4  ALF  12.90 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


IUNCH  CATE  M4R  7 1969 

flight  time  M2.00 

arrival  cate 

JUL 

27  1969 

heliocentric 
Rl  146.46 

: conic 
LAL  .00 

LOL  366.25 

vl  27.235 

OISTANCE  422.430 
GAL  -5.63  A7L  63.31  HCA 

206.34 

SMA 

126.66 

ECC  .19731 

INC  6.0904 

Vl 

30.012 

RP  106.56 

LAP  -3.05 

LOP  12.42 

VP  37.402 

GAP  7.02 

A TP  96.36  TAL 

205.06 

TAP 

51  .39 

RCA  101.63 

APO  151.90 

V2 

34 . 906 

RC  151 .204 

CL  36.06 

GP  -41.46 

7Al  125.46 

7AP  335.15 

ETS  300.70  7AE 

120.40 

ETE 

210.10 

7AC  126.07 

ETC  197.00 

CLP 

-161.07 

planetocentric  conic 
C3  30.500  VHL  5.523 

CLA  44.65 

RAL  11.43 

RAC  6568.2 

VEL  12.324  PTH 

2.22 

VHP 

7.469 

DPA  -26.46 

RAP  46.64 

ECC 

1 .5020 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

i A7MTH 

In. 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.92 

15  19  33 

4336.21 

-25.67 

199*16 

252.33 

52.13 

16 

31  51 

3736.2 

-30.39 

192.26 

126.06 

22  53  42 

2941 .75 

-25.66 

91.13 

252.32 

52.12 

23 

42  44 

2341  .7 

-30.36 

64  .23 

53.92 

15  19  33 

4336.21 

-25.67 

199.16 

252.33 

52.13 

16 

31  51 

3736.2 

-30.39 

192.26 

126.06 

22  53  42 

2941 .75 

-25.66 

91.13 

252.32 

52. r2 

23 

42  44 

234  J .7 

-30.36 

04  .23 

53.92 

15  19  33 

4336.21 

-25.67 

199.16 

252.33 

52.13 

16 

31  5j 

3730.2 

-30.39 

192.26 

126. 08 

22  53  42 

2941 .75 

-25.66 

91 .13 

252.32 

52.12 

23 

42  44 

2341  .7 

-30.36 

64 .23 

differential  corrections 

MIC-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE 

I .1755  TRA-2.1024 

TC3-2.4343 

0AU 

.9905 

SCT  4256.2 

SGR 

500.4 

SO  3 

146.1 

ST 

1529.6  SR  407.5 

ss 

404 . 3 

ROE 

.3919  RRA  -.0576 

RC 3 -.2656 

FAU 

.04423 

RRT  .7126 

RRF 

.8733 

RTF 

.9145 

CRT 

.6339  CRS  -.9796 

CST 

- .9267 

FOE 

.6900  FRA  -.4411 

FC3-1 .2554 

8SP 

13997 

SGB  4206.5 

R23 

.3164 

Rl  3 

.9160 

L5A 

1632.6  M5A  272.0 

SSA 

6.2 

0OE 

1 .2391  BRA  2.1032 

0C3  2.4400 

PSP 

-517 

SCI  4271 .7 

SG2 

355.3 

THA 

4.90 

ELI 

1567.6  EL?  219.5 

AtF 

12,78 

LAUNCH 

DATE  MAR  7 1969 

Flight 

TIME 

144.00 

arrival  cate 

JUL 

29  1969 

H£l IOCENTRIC  CONIC  DISTANCE  426,224 

Rl  146.46  LAL  .00  UX  166.25  VL  27.171  CAL  -5.46  A/L  63.97  MCA  209.49  SHA  126.44  ECC  .19776  INC  6.0276  VJ  30.012 

RP  106.52  LAP  -2.96  LOP  15.61  VP  37.367  CAP  6.01  ATP  95.25  TAL  203.32  TAP  52.61  RCA  101.43  APO  151.45  V2  34.920 

RC  153.416  CL  33.17  GP  -37.69  7Al  125.77  7AP  136.45  ET$  301 .66  7 AC  122.35  ETE  206.51  7 AC  126.97  ETC  196.52  CLP-161.50 

PLANCTOCENTRIC  CONIC 


C3  26.951 

VHL 

5.191 

OLA  42.70 

RAl  14.59 

RAC  6560.1  VEL  12.179 

PTH  2.19 

VHP  7, 

,244 

CPA 

-24.33 

RAP  47.34 

ECC 

1 .44  35 

= 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.59 

15 

43  50 

4279.02 

'25.94 

194.05 

253.11 

54.00 

16  55 

17 

3679.0 

-30.35 

106.90 

123.41 

22 

56  53 

2939.14 

-25.9? 

91.12 

253.10 

54.79 

23  45 

52 

2339.1 

-30.34 

63.96 

56.59 

15 

43  50 

4279.02 

-25.94 

194.05 

253.11 

54,00 

16  55 

17 

3679.0 

-30.35 

166.90 

123.41 

22 

56  53 

2939.14 

-25.92 

91 .12 

253.10 

54.79 

23  45 

52 

2339.1 

-30.34 

63.96 

56.59 

15 

43  50 

4279 .02 

-25.94 

194.05 

253.11 

54.00 

16  55 

J 7 

3679.0 

-30.35 

1 66 • 90 

- 

123.41 

22 

56  53 

2939.14 

-25.92 

91.12 

253.10 

54.79 

23  45 

52 

2339.1 

-30.34 

03.96 

DIFFERENTIAL 

. CORRECTIONS 

MI  0- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TCE  1.1 365 

TRA- 

-J .9299 

TC3-2.7626 

0AU  1.0071 

SGT 

4200 . 4 SGR 

496.9  SG3 

149.3 

ST 

1526.7 

SR  4 J 0 . 7 

5S 

40J  .4 

ROE  .3716 

RRA 

-.0409 

RC3  -.2636 

FAU  .04410 

RRT 

,6974  RRF 

.0646  RTF 

.9005 

CRT 

.6462 

CRS  -.9675 

CST 

- .9166 

- 

FOE  .6020 

FRA 

-.3371 

FC3-1 .4165 

BSP  13314 

SGB 

4309.1  R23 

.3240  Rl  3 

.9027 

L5A 

1631  .9 

MSA  272.? 

SSA 

9.5 

BCE  1.1957 

BRA 

1 .9303 

0C3  2.7951 

PSP  -47 4 

SGI 

4294.5  SG2 

354.9  THA 

4.66 

ELI 

1566.5 

EL?  213.3 

AlF 

1 3.05 

= 

LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  146.00  ARRIVAL  CATE  JUL  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  434.001 

Rl  148.46  LAL  .00  LOL  166.2 5 VL  27.106  CAL  -5.11  A 7L  84.66  HCA  212.66  SMA  126.03  ECC  .1964  1 INC  5.3176  Vl  30.012 

RP  106.46  LAP  -2.67  lOP  16.60  VP  37.332  CAP  6.21  A7P  94.46  TAL  201.57  TAP  54.23  RCA  101.02  APO  151.03  V?  34.932 

RC  155.612  CL  30.56  CP  -34.60  7Al  125.56  TAP  14J.38  ETS  302.61  7AE  123.92  PTE  206.92  7AC  131.71  ETC  195.69  ClP-162.06 

PLANE TOCENTRIC  CONIC 

C3  24.221  VHL  4.921  ClA  41.06  RAl  18.31  RAC  6566.0  V£l  12.066  PTH  2.16  VHP  7.103  CPA  -20.66  RAP  48.10  ECC  1.3966 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.92 

16 

7 29 

4225.46 

-26.05 

169.47 

254 ,19 

57.06 

17  17  55 

3625.5 

-30.J9 

102.1? 

121  .06 

23 

0 35 

2939.95 

-26.04 

91  .27 

254.10 

57.05 

23  49  35 

2340.0 

-30.16 

03.93 

58.92 

16 

7 29 

4225.46 

-26.05 

169.47 

254.19 

57.06 

17  17  55 

3625.5 

-30.  J9 

102.1? 

121 .06 

23 

0 35 

2939.95 

-26.04 

91.27 

254 .16 

57.05 

23  49  35 

2340.0 

-30.10 

03.93 

58.9? 

16 

7 29 

4225  .46 

-26.05 

169.47 

254,19 

57.06 

17  17  55 

3625.5 

-30.19 

182.1? 

121 .06 

23 

0 35 

2939.95 

-26.04 

91.27 

254.16 

57.05 

23  49  35 

2340.0 

-30.16 

83.93 

differential 

. CORRECTIONS 

MID- 

■COURSE 

EXECUTION  - 

ACCURACY 

ORBIT  CE TERM I NA  T ION  ACCURACY 

tde  ; 

1 .0710 

TRA-l  .0005 

TC3-3.1071 

6AU 

1 .0356 

SGT 

4373.4 

SGR 

407.9 

SG3 

154.3 

ST 

1503.0 

SR 

404  ,4 

S5 

459.7 

RCE 

.34  70 

RRA  -.0359 

RC3  -.2723 

FAU 

.04477 

RRT 

.7024 

RRF 

.6520 

RTF 

.0955 

CRT 

.0529 

CRS 

-.991 5 

CST 

- -9JJ  5 

FOE 

.6334 

FRA  -.2644 

FC3-I .6002 

6SP 

1 3670 

SGB 

4400,5 

R23 

.3070 

Rl  3 

.0974 

LSA 

1601 .7 

MSA 

266.2 

SSA 

11.1 

BCE  3 

1.1266 

BRA  1.0000 

SC3  3.1907 

FSP 

-494 

SCI 

4366.9 

SG2 

346.2 

tha 

4.51 

ELI 

1543.6 

El? 

205 .7 

alf 

13.16 

LAUNCH  CATE  MAR  7 1 969  FLIGHT  TIME  148.00  ARRIVAL  CATE  AUC  2 1969 

HELIOCENTRIC  CCNIC  DISTANCE  439.774 

RL  140.46  LAL  .00  LOL  166.25  VL  27.045  CAL  -4.75  A7L  65.26  HCA  215.63  SMA  125.62  ECC  .19920  INC  4.7204  VI  30.012 

RP  106.45  LAP  -2.76  LOP  21.99  VP  37.296  CAP  6.43  A7P  93.63  TAl  199.61  TAP  55.64  RCA  100.60  APO  150.65  V2  34.945 

RC  157.792  CL  26.19  CP  -32.11  7Al  124.90  TAP  143.99  ETS  303.57  7AE  125.16  ETE  205.39  7AC  134.34  ETC  195.24  ClP-162.74 

PlANETCCENTRIC  CONIC 


C3  22.049 

VHL 

4.696 

CLA  39.67 

RAl  21.72 

RAO  6567.9  VEL  11.976 

PTH  2.13 

VHP  7.020 

CPA  -17.37 

RAP  49.09 

ECC 

1 .3629 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

1 INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 tAT 

INJ 

2 LONG 

60.97 

16 

30  20 

4176.69 

-26.07 

105.33 

255.50 

50.97 

17  39 

56 

3576.7 

-29.90 

177.63 

119.03 

23 

4 58 

2942.93 

'26.06 

91.54 

255.57 

50.97 

23  54 

1 

2342.9 

-29.97 

04  .05 

60.97 

16 

30  20 

4} 76.69 

-26,07 

105.33 

255.50 

50.97 

17  39 

56 

3576.7 

-29.98 

177.03 

119.0  3 

23 

4 50 

2942.93 

-26.06 

91.54 

255.57 

50.97 

23  54 

1 

2342.9 

-29.97 

04  .05 

60.97 

16 

30  20 

4176.69 

-26.07 

105.33 

255.50 

50.97 

17  39 

56 

3576.7 

-29.90 

177.03 

119.03 

23 

4 50 

2942.93 

-26.06 

91.54 

255.57 

50,97 

23  54 

I 

2342.9 

-29.97 

04  .05 

inferential 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  J .0199 

TRA- 

■1  .6695 

TC3-3.593C 

BAU  1.0623 

5GT 

4465.2  SGR 

400.0  SG3 

157.9 

ST  1479.6 

SR  400.7 

SS 

437.7 

RCE  .3201 

RRA 

-.0305 

RC3  -.2 772 

FAU  .04400 

RRT 

.7020  RRF 

.0337  RTF 

.0916 

CRT  .0611 

CRS  -.9947 

CST 

- . 9048 

FCE  .5652 

FRA 

-.1910 

FC3-1 .7622 

BSP  14025 

SGB 

4491 .0  R23 

.2066  Rl 3 

.0933 

LSA  1572.9 

MSA  259.7 

SSA 

12-9 

BCE  1 .0714 

BRA 

1 .6690 

BC3  3.6037 

FSP  -500 

SGI 

4470.0  SG2  - 

340.9  THA 

4.34 

ELI  1520.1 

EL?  190.3 

ALF 

13.36 

2120 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968 -69  > 


LAUNCH  CATE  MAR  7 3969 


HELIOCENTRIC  CONIC 


RL 

140.46 

LAL 

.00 

LOL 

166.25 

VL 

RP 

108.41 

LAP 

-2.65 

LOP 

25.18 

VP 

RC 

159.953 

GL 

26.00 

GP 

-29.76 

ZAL 

PLANE TOCENTRIC  CONIC 

C3 

20.279 

VHL 

4.503 

cla 

30.40 

RAL 

26.903 

37.265 


flight  time  150.00 
CISTANCE  445.540 

GAL  -4.38  A7L  85.79  MCA  219.01  SMA  125.72 
GAP  8.61  A7P  93.27  TAL  198.04  TAP  57.05 
ZAP  146.32  ETS  304.16  7AE  126.22  ETE  203.95 


ARRIVAL  CATE  AUG  4 1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

62.70 

16  52  45 

4J31 .80 

-26.05 

181 .57 

117.22 

23  10  8 

2947.52 

-26.03 

91  .91 

62.70 

16  52  45 

4131 .00 

-26.05 

101 .57 

117.22 

23  10  8 

2947.52 

-26.03 

91  .91 

62.70 

16  52  45 

4131 .80 

-26.05 

181 .57 

117.22 

23  10  8 

2947.52 

-26.03 

91.91 

DIFFERENTIAL 

CORRECTIONS 

MID-< 

25.18  RAO  6567.0  VEL  11.902  PTH  2.11 
INJ  RT  ASC  I NJ  A7MTH 


257.25 

257.24 

257.25 

257.24 

257.25 
257.24 


60.61 

60.60 

60.61 

60.60 

60.61 

60.60 


VHP  6.981 
INJ  TIME 
18  1 37 

23  59  15 
18  1 37 

23  59  15 
18  1 37 

23  59  15 


ECC  .20015  INC  4.2079  VI  30.012 
RCA  100.16  APO  150.29  V2  34.957 
7AC  136.09  ETC  194.62  ClP-163.46 

OPA  -14.42  RAP  50.27  ECC  1.3337 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3531  .9 

2347.5 
3531  .9 

2547.5 
3531  .9 

2347.5 


-29.75 

-29.74 

-29.75 

-29.74 

-29.75 

-29.74 


173.96 
04.30 
173.96 
04 .30 
173.96 
04.30 


ORBIT  DETERMINATION  ACCURACY 


ICE  .9802  TRA-I .5326  TC3-3.9955  BAU  1 .0659 
ROE  .3144  RRA  - .0244  RC3  -.2790  FAU  .04446 
FOE  .5404  FRA  -.1104  FC3-1 .8982  BSP  14320 
BCE  1 .0294  BRA  1 .5328  8C3  4.0053  FSP  -515 

LAUNCH  DATE  MAR  7 1 969 


SGT 

4550.0 

SCR 

474.0  SG3 

160.1 

ST 

1457.9 

SR 

400.2 

SS 

417.3 

RRT 

.6963 

RRT 

.0110  RTF 

.8082 

CRT 

.8716 

CRS  - 

-.9970 

CST 

-.0964 

see 

4575.4 

R23 

.2635  R13 

.8097 

LSA 

1547.9 

MSA 

252.6 

SSA 

14.9 

SGI 

4562.8 

SG2 

339.4  THA 

4.17 

ELI 

1499.8 

El2 

190.7 

alf 

13.68 

FLIGHT 

TIME 

152.00 

ARRIVAL 

DATE 

AUG 

6 1969 

DISTANCE  451.299 

-4.00  A7L  86.24  HCA  222.19  SMA  124.83 
8.82  A7P  92.79  TAL  196.27  TAP  58.45 


HELIOCENTRIC  CONIC 

RL  140.46  LAL  .00  LOL  166.25  VL  26.921  CAL 

RP  108.37  LAP  -2.52  LOP  28.38  VP  37.232  CAP 

RC  162.097  CL  23.96  CP  -27.71  7AL  122.39  ZAP  148.42  ETS  304.59  ZAE  127.07  ETE  202.63 

plane tocentric  conic 

C3  10.014  VHL  4.337  OLA  37.45  RAL  28.71  RAO  6567.0  VEL  11.040  PTH  2.10  VHP  6.974  CPA  -11.76  RAP  51.60  ECC  1.3096 

INJ  RT  ASC  INJ  AZMTH 


ECC  .20126  INC  3.7608  VI  30.012 
RCA  99. 7j  APO  149.96  V2  34.970 
ZAC  139.38  ETC  194.02  ClP-164.22 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.40 

17  14  57 

4090.55 

-25.90 

170.13 

115.60 

23  16  6 

2953.30 

-25.97 

92.34 

64.40 

17  14  57 

4090.55 

-25.98 

170.13 

115.60 

23  16  6 

2953.30 

-25.97 

92.34 

64.40 

17  14  57 

4090.55 

-25.98 

170.13 

115.60 

23  16  6 

2953.30 

-25.97 

92.34 

DIFFERENTIAL 

CORRECTIONS 

MICH 

259.21 

259.20 

259.21 

259.20 

259.21 
259.20 


62.03 

62.02 

62.03 

62.02 

62.03 

62.02 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

10 

23 

0 

3490.5 

-29*50 

170.43 

24 

5 

19 

2353.3 

-29.49 

04  .64 

10 

23 

8 

3490.5 

-29 . 50 

170.43 

24 

5 

19 

2353.3 

-29.49 

04.64 

10 

23 

0 

3490.5 

-29.50 

170.43 

24 

5 

19 

2353.3 

-29.49 

04.64 

MID-COURSE  EXECUTION  ACCURACY 


TOE 

.9402 

TRA-1 .3906 

TC3-4 . 3960 

BAU 

1.1079 

SGT 

4633.1  SCR 

470.3  SG3 

161  .2 

ST 

ROE 

.3041 

RRA  -.0103 

RC3  -.2796  FAU 

.04370 

RRT 

.6079  RRF 

.7059  RTF 

.8056 

CRT 

FOE 

.4976 

FRA  -.0467 

FC3-2.O1O0 

BSP 

14  597 

SOB 

4656.9  R23 

.2309  R13 

.0069 

LSA 

BOE 

.9957 

BRA  1.3907 

8C3  4.4049 

FSP 

-519 

SGI 

4644.4  SG2 

340.5  THA 

4.02 

ELI 

ORBIT  DETERMINATION  ACCURACY 
ST  1436.5  SR  401 .9  SS  397.5 

CRT  .8840  CRS  -.9980  CST  -.0920 

LSA  1524.2  MSA  244.6  SSA  17.0 

ELI  1400.5  £l2  102.3  AlF  J4.il 


LAUNCH  CATE  MAR  7 1969 


HELIOCENTRIC  CONIC 


RL  U8. 46 

LAL 

.00 

LOL  166.25 

VL 

RP  108.33 

LAP 

-2.39 

LCP  31.57 

VP 

RC  164.221 

GL 

22.04 

GP  -25.91 

ZAl 

PLANETOCENTRIC  conic 

C3  17.500 

VHL 

4.194 

CLA  36.54 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

I! 

65.80 

17 

37  10 

4052.08 

- 

114.12 

23 

22  52 

2960.30 

- 

65  .88 

17 

37  10 

4052.00 

- 

114.12 

23 

22  52 

2960.30 

- 

65  .88 

17 

37  10 

4052.00 

- 

114.12 

23 

22  52 

2960.30 

- 

FLIGHT  TIME  154.00 
DISTANCE  457.050 

26.860  CAL  -3.61  AZL  06.63  HCA  225.37  SMA  124.45 

37.201  GAP  9.0.3  A7P  92.37  TAL  194.40  TAP  59.85 

ZAl  120.62  ZAP  150.31  ETS  304.06  ZAE  127.77  ETE  201 .42 


32.34 
NJ  LAT 
25.89 
25.87 


25.87 


DIFFERENTIAL  CORRECTIONS 
TCE  .9234  TRA-1.2406  TC3-4.7074  BAU  1.1276 

ROE  .2969  RRA  -.0116  RC3  -.2709  FAU  .04260 

FOE  .4501  FRA  .0243  FC3-2.P960  BSP  14014 

BDE  .9700  BRA  1 .2406  BC3  4.7955  FSP  -516 

LAUNCH  CATE  MAR  7 1969 


RAC  6567.7  VEL  11.709  PTH  2.00  VHP  6,993 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
174.96  261  .45  63.26  18  44  43 

92.06  261.44  63.25  24  12  12 

174.96  261.45  63.26  10  44  43 

92.86  261 .44  63.25  24  12  12 

174 .96  261 .45  63.26  10  44  43 

92.86  261 .44  63.25  24  12  12 

MID-COURSE  EXECUTION  ACCURACY 
SOT  4700.0  SCR  468.7  $03  161.3 

RRT  .6765  RRF  .7593  RTF  .8032 
SCB  4731.3  R23  .2152  R13  .0043 

SCI  4710.7  SG2  344.3  THA  3.07 


flight  time  156.00 


ARRIVAL  DATE  AUG  8 1969 


ECC  .20255  INC  3.3651  Vi  30.012 
RCA  99.24  APO  149.66  V2  34.983 

ZAC  141.04  ETC  193.47  ClP'164.99 

CPA  -9.34  RAP  53.07  ECC  1.2095 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3452.1  -29.25  167.19 

2360.3  -29.24  85.08 

3452.1  -29.25  167.19 

2360.3  -29.24  85.08 

3452.1  -29.25  267.19 

2360.3  -29.24  85.08 

ORBIT  DETERMINATION  ACCURACY 
ST  1416.5  SR  405.7  SS  379.5 

CRT  .0984  CRS  -.9972  CST  -.8856 

LSA  1503,1  MSA  235.5  SSA  19.3 

ELI  1463.3  El2  172.5  AlF  14.64 

ARRIVAL  CATE  AUG  10  1969 


HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 
RP  108.29  LAP  -2.26  LOP  34.77 


DISTANCE  462.792 

-3.20  AZL  86.99  HCA  228.56  SMA  124.08 
9.25  AZP  91.99  TAL  192.69  TAP  63.25 


ECC  .20402  INC  3.0103  V]  30.012 
RCA  98.76  APO  149.39  V2  34.996 
ZAC  144.27  ETC  192.94  CuP-165.76 


VL  26.800  GAL 

VP  37.170  GAP 

RC  166.326  GL  20.20  GP  -24.33  7AL  118.54  ZAP  152.03  ETS  304.98  ZAE  128.37  ETE  200. 32 

E t « 36#10  RAC  6567.7  VEL  1 1.745  PTH  2.07  VHP  7.033  OPA  -7.14  RAP  54.66  ECC  1 .2726 

} TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


C3  16.562  VHL  4.070  OLA  35.72  RAL 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

17  59  40 

4015.04 

-25.76 

171 .99 

263.96 

64.35 

23  30  19 

2968.01 

-25.75 

93.47 

263.95 

64.34 

17  59  40 

4015.84 

-25 . 76 

171 .99 

263.96 

"64 .35 

23  30  19 

2968.81 

-25.75 

93.47 

263.95 

64 .34 

17  59  40 

4015.84 

-25.76 

173 .99 

263.96 

64.35 

23  30  19 

2960.81 

-25.75 

93.47 

263.95 

64.34 

67.26 
1 12.74 
67.26 
112.74 
67.26 
112.74 

DIFFERENTIAL  CORRECTIONS 
TQE  .8982  TRA- 1.0871  TC3-5.176C 

ROE  .2911  RRA  -.0052  RC3  -.2794 

FCE  .4170  FRA  .0904  FC3-2.1647 

BCE  .9443  BRA  1 .0871  BC3  5.1036 


24  19  40 
19  6 36 

24  19  40 

19  6 36 

24  19  40 

MID-COURSE  EXECUTION  ACCURACY 


3415  .8 

2368.8 

3415.8 

2368.8 

3415.0 

2360.0 


-28.99 

-20.90 

-28.99 

-28.98 

-28.99 

-20.90 


164 . 16 
05.64 
164 . 16 
85  .64 
164 .16 
05.64 


ORBIT  DETERMINATION  ACCURACY 


BAU  1.1477 
FAU  .04141 
BSP  15004 
FSP  -515 


SGT 

4785.5 

SGR 

468.9 

SG3 

161  .1 

ST 

1391 .1 

SR 

410.0 

SS 

360.0 

RRT 

.6656 

RRF 

.7327 

RTF 

.8823 

CRT 

.9J  31 

CRS 

-.9936 

CST 

.8784 

SGB 

4008.4 

R23 

.1907 

R13 

.0833 

LSA 

1477.0 

MSA 

225.1 

SSA 

22.0 

SGI 

4795.8 

SG2 

349.1 

THA 

3.75 

ElI 

144 J .2 

El2 

361  .3 

alf 

15.26 

2121 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  > 


LAUNCH  CATE  mar  7 J 969  FLIGHT  TIME  158.00  ARRIVAL  CATE  AUG  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  468.5 2* 

Rl  J 48 . 46  LAL  .00  LOL  166.35  VL  26,741  GAL  '2.79  A7l  87.31  HCA  231.75  SNA  123.71  ECC  .20568  INC  2.6886  VI  30.012 

RP  108.24  LAP  -2.11  LOP  37.97  VP  37.140  GAP  9.48  A7P  91.67  TAL  190.89  TAP  62.64  RCA  98.26  APO  149.15  V2  35.010 

RC  168.410  Gl  18.43  GP  -22.92  7AL  116.16  7AP  153.61  ETS  304.94  7AE  128.87  ETE  199.33  7AC  146.69  ETC  192.45  ClP-166.54 

planetocentric  CONK 

C3  15.706  VHL  3.963  OLA  34.96  RAL  39.98  RAO  6567.6  VEL  11.709  PTH  2.06  VHP  7.090  DPA  -5.13  RAP  56.36  ECC  1 .2585 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.59 

18  22  42 

3981  .18 

-25.59 

169.15 

266.75 

65.33 

19  29  3 

3381  .2 

-28.69 

161 .28 

111.41 

23  38  19 

2979.31 

-25.58 

94.21 

266.75 

65.32 

24  27  58 

2379.3 

-28.69 

86.34 

68.59 

18  22  42 

3981.18 

-25.59 

169.15 

266.75 

65.33 

19  29  3 

3381  .2 

-28.69 

161 .28 

11 1 .4] 

23  38  19 

2979,31 

'25.58 

94.21 

266.75 

65.32 

24  27  58 

2379.3 

-28.69 

86.34 

68.59 

18  22  42 

3983  .18 

-25.59 

169.15 

266.75 

65.33 

19  29  3 

3381  .2 

-28.69 

161 .28 

11 1 .41 

23  38  19 

2979.31 

-25.58 

94.21 

266.75 

65.32 

24  27  58 

2379.3 

-28.69 

86.34 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.8728 

TRA 

-.9266 

TC3-5 .5518 

BAU 

1.1672 

SGT  4860.8  SCR 

470.4 

SC  3 

160.3 

ST 

1360,1 

SR 

4J4.6 

SS 

339.8 

ROE 

.2868 

RRA 

.0018 

RC3  -.2803 

FAU 

.04010 

RRT  .6542  RRF 

.7066 

RTF 

.8822 

CRT 

• 9283 

CRS 

-.9863 

CST 

-.8697 

- 

FOE 

.3777 

FRA 

.1538 

fC3-2.2W2  BSP 

15364 

SGB  4883,5  R23 

.1671 

Rl  3 

.8830 

LSA 

1446.1 

MSA 

213.3 

SSA 

25.1 

\ 

BCE 

.9187 

BRA 

.9266 

BC3  5.5588 

FSP 

-514 

SGI  4870.6  SG2 

355.0 

THA 

3.64 

ELI 

1414.2 

EL2 

148.3 

alf 

15.98 

- 

LAUNCH 

DATE  MAR 

7 1969 

FLIGHT  TIME 

160.00 

ARRIVAL 

DATE 

AUG 

14  196 9 

- 

HELIOCENTRIC  CONIC  OISTANCE  474.244 


RL  148.46 

LAL 

.00 

La  166,25 

VL  26.682 

GAL  -2,36 

AZL  87.61 

HCA 

234.95 

SMA 

123.35 

ECC  .20754 

INC  2.3937 

VI 

30.012 

RP  108.20 

LAP 

-1  .96 

LOP  41.17 

VP  37.110 

GAP  9.71 

AZP  91.38 

TAL 

189.09 

TAP 

64.03 

RCA  97.75 

APO  148.95 

V2 

35.023 

RC  170.474 

GL 

16.71 

GP  -21 .67 

ZAL  113.52 

ZAP  155.05 

ETS  304.75 

ZAE 

129.31 

ETE 

198.43 

ZAC  J 49. 10 

ETC  191.98 

CLP 

-167.32 

planetocentric  conic 

- 

C3  15.004 

VHL 

3.873 

OLA  34.23 

RAL  44 .01 

RAD  6567.6 

VEL  11.679 

PTH 

2.05 

VHP 

7.163 

OPA  -3,28 

RAP  58.14 

ECC 

1 .2469 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.92 

18 

46  35 

3947.21 

-25.37 

166.38 

269.82 

66.22 

19 

52  22 

3347.2 

-28 . 36 

158.47 

S 

110.08 

23 

46  35 

2992.69 

'25.36 

95.16 

269.82 

66.21 

24 

36  28 

2392.7 

-28.35 

87.25 

- 

69.92 

18 

46  35 

3947.21 

-25.37 

166.36 

269.82 

66.22 

19 

52  22 

3347,2 

-28 . 36 

158.47 

- 

110.08 

23 

46  35 

2992.69 

-25.36 

95.16 

269.82 

66.21 

24 

36  28 

2392.7 

-28.35 

87.25 

69.92 

18 

46  35 

3947.21 

-25.37 

166.38 

269.82 

66.22 

19 

52  22 

3347.2 

'28.36 

158.47 

110.08 

23 

46  35 

2992.69 

-25.36 

95.16 

269.82 

66.21 

24 

36  28 

2392.7 

-28.35 

87.25 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  A CCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.8465  TRA. 

-.7579 

TC3-5.9038 

BAU 

1 .1856 

SGT  4932.0 

SGR 

473.1 

SG3  159.1 

ST 

1323.7 

SR  419.7 

SS 

319.9 

ROE 

.2836  RRA 

.0095 

0C3  -.2813 

FAU 

.03868 

RRT  ,6425 

RRF 

.6816 

RTF  .8827 

CRT 

.9437 

CRS  -.9737 

CST 

-.8590 

FOE 

.3389  FRA 

.2150 

FC3-2.2322 

BSP 

15626 

SG6  4954.6 

R23 

.1454 

R13  .8834 

LSA 

1410-5 

MSA  200.6 

SSA 

28.9 

= 

00  E 

.8927  BRA 

.7580 

BC3  5.9105 

FSP 

-512 

SGI  4941.4 

SG2 

361  .8 

THA  3.55 

ELI 

1382.2 

EL2  333.0 

ALF 

16.82 

LAUNCH 

DATE  MAR 

7 1969 

FLIGHT 

TIME 

162.00 

ARRIVAL  DATE 

AUG 

16  1969 

- 

heliocentric  conk 

OISTANCE  479.952 

- 

RL 

148.46  LAL 

.00 

La  166.25 

VL 

26.624 

gal 

-1.92  AZL 

87. 

88  HCA 

238.14  SMA 

123.00 

ECC 

.20961 

INC  2.1209 

VI 

30.012 

— 

RP 

108.16  LAP 

-1  .80 

LOP  44.37 

VP 

37.081 

GAP 

9.94  A7P 

91 ,12  TAL 

187.28  TAP 

65.42 

RCA 

97.22 

APO  148.78 

V2 

35.036 

RC 

172.518  GL 

15.02 

GP  -20.56 

ZAL 

110.63 

ZAP 

156.37  ETS 

304. 

39  7 AE 

129.69  ETE 

197.62 

ZAC 

151  ,50 

ETC  191 .52 

CLP' 

368.10 

PLANETOCENTRIC  CONK 

C3  14.443  VHL  3.800  CLA  33.50  RAL  48.18  RAO  6567.6  VEL  1J.655  PTH  2.05  VHP  7.249  OPA  '1.58  RAP  60.01  ECC  1 .2377 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

7J  ,30 

19  11  40 

3912.89 

-25.09 

163.58 

273.17 

67.04 

20  16  53 

3312.9 

-27.98 

155.65 

108.70 

23  54  46 

3010.04 

-25.08 

96.37 

273.16 

67.03 

24  44  56 

2410. 0 

-27.97 

88 .45 

71  .30 

19  11  40 

3912.89 

-25.09 

163.58 

273.17 

67.04 

20  16  53 

3312.9 

-27.98 

J 55.65 

108.70 

23  54  46 

3010.04 

-25.08 

96.37 

273.16 

67,03 

24  44  56 

24J0.0 

-27.97 

88 .45 

_ 

I 10 .00 

0 58  24 

2827.22 

-29.42 

84.00 

274.99 

71.76 

1 45  32 

2227.2 

-31 .63 

75,49 

— 

110.00 

23  11  8 

3143.71 

-20.90 

104.60 

27J .01 

62.32 

24  3 32 

2543.7 

-24.44 

97.24 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.8198 

TRA 

-.5772 

TC3-6.2131 

BAU 

1.2009 

SGT 

4991.8  SGR 

476,6 

SG3 

157.2 

ST 

1282.8 

SR 

425.1 

SS 

302. 3 

ROE 

.2819 

RRA 

.0185 

RC3  -.2805 

FAU 

.03706 

RRT 

.6292  RRF 

.6580 

RTF 

.8827 

CRT 

.9590 

CRS 

-.9532 

CST 

-.8458 

FOE 

.3025 

FRA 

.2767 

FC3-2 ,221 4 

BSP 

15774 

SGB 

5014.5  R23 

.1280 

Rl  3 

.8833 

LSA 

137 J .7 

MSA 

387.4 

SSA 

33.3 

BOE 

.8669 

BRA 

.5775 

0C3  6.2J95 

FSP 

-502 

SGI 

5000.8  SG2 

36 9.8 

THA 

3.46 

ELI 

1346.5 

EL2 

114.8 

ALF 

17.77 

LAUNCH 

OAT£  MAR 

7 1969 

FLIGHT  TIME 

164 .00 

ARRIVAL 

DATE 

AUG 

18  1969 

HELIOCENTRIC  CONIC  DISTANCE  485,647 

RL  148.46  LAL  .00  LOL  166.25  VL  26.567  GAL  -J  .46  A7L  88.13  HCA  241.34  SMA  122.65  ECC  .21191  INC  1 .8661  VI  30.012 

RP  108.12  LAP  -J.64  LOP  47.58  VP  37.053  GAP  10.19  A7P  90.90  TAL  185.46  TAP  66.81  RCA  96.66  APO  148.64  V2  35.050 

RC  174.540  GL  13.36  GP  -19.56  7AL  107.51  ZAP  157.60  ETS  303.88  7AE  130.03  ETE  196.89  7AC  153.90  ETC  191.08  ClP-168.87 

planetocentric  conic 


C3  14.018 

VHL 

3.744 

DLA  32.76 

RAL  52.48 

RAO  6567, 

,6  VEL  11  .636 

i PTH  2.04 

VHP  7. 

.347 

DPA  -.01 

RAP  61.95 

ECC 

1 .2307 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

IN J TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.81 

19 

38  20 

3876.97 

-24.74 

160.64 

276.77 

67.81 

20  4 2 

57 

3277.0 

-27.52 

1 52 . 70 

107.19 

0 

6 21 

3032.79 

-24.73 

97.96 

276.76 

67.80 

0 56 

54 

2432.8 

'27.51 

90.03 

72.81 

19 

38  20 

3876.97 

-24.74 

160.64 

276.77 

67.81 

20  42 

57 

3277.0 

'27.52 

152.70 

107.19 

0 

6 21 

3032.79 

-24.73 

97.96 

276.76 

67.80 

0 56 

54 

2432.8 

'27.51 

90.03 

110.00 

1 

38  27 

2749.22 

-30.96 

78,45 

279.15 

74.7  2 

2 24 

16 

2149.2 

'32.74 

69.68 

110.00 

23 

5 24 

3208.54 

-18.80 

108.46 

273.70 

60.91 

23  58 

53 

2608.5 

-22.54 

101 .31 

inferential  corrections 

MJO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .7826 

TRA 

-.3926 

TC3-6.4926 

BAU  1,2179 

SGT 

5057.8  SGR 

480.4  SG3 

155.4 

ST  1225.3 

SR  429.0 

SS 

281  .8 

ROE  .2802 

RRA 

.0277 

RC3  -.2814 

FAU  .03557 

RRT 

.6182  RRF 

.6361  RTF 

.884  7 

CRT  .9723 

CRS  -.9211 

CST 

-.8269 

roe  .2627 

FRA 

.3326 

FC3-2 , 1 965 

BSP  16033 

SGB 

5080.6  R23 

.1096  Rl 3 

.8852 

LSA  1316.5 

MSA  173.9 

SSA 

38.8 

BOE  .8312 

BRA 

.3935 

0C3  6.4987 

FSP  -498 

SGI 

5066.6  SG2 

376.9  THA 

3.38 

ELI  1294.8 

El2  95.0 

alf 

18.91 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  166.00  ARRIVAL  DATE  AUG  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  491.325 

Rl  140.46  LAL  .00  LOL  166.25  VL  26.511  GAL  -1.00  A7L  80.37  HCA  244.55  SMA  122.31  ECC  .21445  INC  3.6264  VI  30.012 

RP  108.00  LAP  -1.47  LOP  50.79  VP  37.025  GAP  10.45  A7P  90^70  TAL  183.65  TAP  60.20  RCA  96.00  APO  340.54  V2  35.063 

RC  176.542  Gl  11.72  GP  -18.67  7AL  104.18  7AP  158.74  ETS  303.20  7AE  130.33  ETE  196.22  7AC  156.30  ETC  390.63  ClP-169.64 

planetocentric  conic 

C3  13.720  VHL  3,705  CLA  31.97  RAL  56.90  RAO  6567.5  VEL  11.624  PTH  2.04  VHP  7.457  OPA  1.43  RAP  63.96  ECC  1 .2259 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.50 

20 

7 

0 

3837.60 

-24.29 

157.44 

280.61 

68,54 

21 

11 

5 

3237.6 

-26.98 

149.50 

105.50 

0 

12 

47 

3062.98 

-24.28 

100.07 

280.61 

68.53 

1 

3 

50 

2463.0 

-26.97 

92.1  3 

74.50 

20 

7 

0 

3037.60 

-24.29 

157.44 

280.61 

60.54 

2! 

n 

5 

3237.6 

-26.98 

149.50 

105.50 

0 

12 

47 

3062.98 

'24.28 

100.07 

280.61 

68.53 

1 

3 

50 

2463.0 

-26.97 

92.1  3 

130.00 

2 

14 

8 

2687.29 

'31  .98 

73.91 

283.30 

77.22 

2 

58 

55 

2087.3 

-33.40 

64 .97 

110.00 

23 

4 

57 

3261 .28 

-17.03 

111.52 

276.87 

59.90 

23 

59 

19 

2661.3 

-20.90 

104.53 

DIFFERENTIAL  corrections  mid-course  execution  accuracy  orbit  determination  accuracy 


TDE 

.7373  TRA 

-.1989 

TC3-6.7I76 

BAU 

1 .2340 

SGT 

5119.7 

SGR 

403.9 

SG3 

153.2 

ST 

1155.0  SR 

431  .8 

SS 

261 .7 

ROE 

.2709  RRA 

.0377 

RC3  -.2812 

FAU 

.03402 

RRT 

.6071 

RRF 

.6154 

RTF 

.8872 

CRT 

.9833  CRS 

- .8714 

CST 

-.8013 

FDE 

.2222  FRA 

.3864 

FC3-2 .1456 

BSP 

16271 

SG6 

5142.5 

R23 

.0928 

R13 

.8876 

LSA 

1249.3  MSA 

161.7 

SSA 

45.2 

BCE 

.7883  BRA 

.2025 

BC3  6.7235 

FSP 

-493 

SGI 

5128.1 

SG2 

383.9 

THA 

3.30 

ELI 

1230.9  El2 

73.8 

ALF 

20.26 

I 

i 

< 

_i 

OATE  MAR 

7 1969 

FLIGHT 

TIME 

168.00 

arrival 

OATE 

AUG 

22  1969 

HELIOCENTRIC  CONIC  OISTANCE  496.907 


RL  140.46 

LAL 

.00 

La  166.25 

VL  26.455 

GAL  -.51 

A7L  88.60 

HCA 

247.75 

SMA 

121 .98 

ECC  ,21725 

INC  1 .3989 

V! 

30.012 

RP  108.04 

LAP 

-1.29 

LOP  54 .00 

VP  36.997 

GAP  10.72 

ATP  90.53 

TAL 

1 01 .83 

TAP 

69.59 

RCA  95.48 

APO  140.48 

V2 

35.076 

RC  178.523 

GL 

10.10 

GP  -17.07 

7AL  100.67 

ZAP  159.79 

ETS  302.35 

7AE 

130.61 

ETE 

195.63 

7AC  158.71 

ETC  190.16 

CLP 

-170.40 

PLANETOCENTRIC  CCNIC 

C3  13.573 

VHL 

3.684 

OLA  31.13 

RAL  61.41 

RAO  6567.5 

VEL  11.617 

PTH 

2.04 

VHP 

7.578 

OPA  2.77 

RAP  66.03 

ECC 

J .2234 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.49 

20 

38  55 

3791.75 

-23'.  74 

153.73 

284.69 

69.25 

2! 

42  7 

3191 .7 

-26.35 

145.00 

103.51 

0 

16  56 

3103.89 

-23.73 

102.94 

284.69 

69.23 

1 

8 40 

2503.9 

-26.34 

95.00 

76.49 

20 

38  55 

3791,75 

-23.74 

153.73 

284.69 

69.25 

21 

42  7 

3191 .7 

-26.35 

145.80 

103.51 

0 

16  56 

3103.89 

-23.73 

102.94 

204.69 

69.23 

J 

8 40 

2503.9 

-26.34 

95.00 

110.00 

2 

48  3 

2633.25 

-32.72 

69.87 

287.54 

79.51 

3 

31  57 

2033.2 

-33.82 

60.81 

110.00 

23 

6 58 

3310.39 

-15.33 

114.32 

280,38 

59.07 

24 

2 9 

2710.4 

-19.32 

107.47 

differential  corrections  mid-course  execution  accuracy  orbit  DETERMINATION  accuracy 


TOE 

.6024 

TRA 

.0057 

TC3-6.0731 

BAU 

1.2482 

SGT 

5174,4  SGR 

406.9 

SG3 

150.6 

ST 

1072.1 

SR 

433.3 

SS 

244.0 

ROE 

.2701 

RRA 

.0489 

RC3  -.2780 

FAU 

.03240 

RRT 

.5954  RRF 

.5958 

RTF 

.8893 

CRT 

.9901 

CRS 

-.7955 

CST 

-.7673 

FOE 

.1811 

FRA 

.4398 

FC3-2.0666 

BSP 

16504 

SGB 

5197,2  R23 

.0707 

Rl  3 

.8897 

LSA 

1170.5 

MSA 

154.6 

SSA 

51  .7 

BOE 

.7369 

BRA 

.0492 

BC3  6.8707 

FSP 

-489 

SGI 

5102.5  SG2 

390.6 

THA 

3.23 

ELI 

1155.0 

El2 

56.4 

ALF 

21  .87 

.AUNCH 

CATE 

MAR 

7 1969 

FLIGHT  TIME 

170.00 

ARRIVAL 

CATE 

AUG 

24  1969 

HELIOCENTRIC  CONIC  DISTANCE  502.626 

RL  140.46  LAt  .00  La  166.25  VL  26 . 400  GAL  -.01  A7L  88.02  HCA  250.96  SMA  121.66  ECC  .22032  JNC  1.1814  VI  30.012 

RP  108.00  LAP  -1.12  LOP  57.21  VP  36.970  GAP  11.00  A7P  90.39  TAl  180.03  TAP  70.99  RCA  94.85  APO  140.46  V2  35.089 

RC  100.403  GL  8.50  GP  -17.14  7AL  97.03  7AP  160.70  ETS  301.31  7AE  130.86  ETE  195.08  ZAC  161.12  ETC  189.66  ClP-171.16 

planetocentric  conic 

C3  13.561  VHL  3.682  DLA  30-22  RAL  65.95  RAD  6567,5  VEL  11.617  PTH  2.04  VHP  7.712  CPA  4,00  RAP  68.15  ECC  1.2232 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  IN  J 2 LONG 
78.98  21  15  9 3734.23  -23.08  149.15  288.95  69.93  22  17  23  3134.2  -25.60  343.24 

101.02  0 16  58  3161.00  -23.07  106.95  288.95  69.92  J 939  2561 .0  -25.59  99.03 

78.98  21  15  9 3734.23  -23.08  149.15  280.95  69.93  22  1723  3134.2  -25.60  1*1 .24 

101 .02  0 16  58  3161.00  -23.07  106.95  288.95  69.92  1 9 39  2561.0  -25.59  99.03 

110.00  3 21  5 2584.02  -33.27  66.13  291 .87  01.65  449  1904.0  -34.06  56.98 

110.00  23  10  12  3359.21  -13.61  J17.05  284.12  58.34  24  6 12  2759-2  -17.70  130.32 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINATION  ACCURACY 

IDE  .4915  TRA  .1717  TC3-7.2777  0AU  1 . 3208  SGT  5423.1  SGR  470.5  SG3  161.7  ST  707.0  SR  399.2  S5  375.0 

RCE  .2558  RRA  .0570  RC3  -.3320  FAU  .03546  RRT  .6358  RRF  .5721  RTF  .9097  CRT  .9816  CRS  -.2355  CST  -.3064 

FOE  .0266  FRA  .4710  FC3-2.2641  BSP  19435  SG6  5444.2  R23  -.0116  R13  .9097  LSA  801.4  MSA  369.2  55A  62.6 

0OE  .5541  BRA  .1809  BC3  7.2853  FSP  -700  SGI  5431.7  SG2  368.0  THA  3.23  ELI  879.8  EL2  60.2  ALF  26.64 

LAUNCH  CATE  MAR  7 1969  FLIGHT  TIME  172.00  ARRIVAL  OATE  AUG  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  500.251 

RL  148.46  LAL  .00  La  166,25  VL  26.346  GAL  .52  A7L  89-03  HCA  254.18  SMA  121.34  ECC  .22368  INC  .9720  VI  30.012 

RP  107.96  LAP  -.94  LOP  60.42  VP  36.944  GAP  11.29  A7P  90.26  TAL  170.21  TAP  72.38  RCA  94.20  APO  140.40  V2  35.102 

RC  182.422  Gl  6.94  GP  -16.49  7AL  93.25,  7AP  161.69  ETS  300.10  7AE  131.09  ETE  19 4.59  7AC  163.53  ETC  189.09  CLP- 1 71  ,92 
PLANETOCENTRIC  CONIC 

C3  13.693  VHL  3.700  DLA  29.24  RAL  70.55  RAO  6567.5  VEL  11.622  PTH  2.04  VHP  7.056  OPA  5,13  RAP  70.33  ECC  1 .2254 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
82.39  21  59  40  3652.19  -22.31  142.77  293.42  70.60  23  0 40  3052.2  -24.76  134.87 

97.61  090  3247.27  -22.30  113.05  293.41  70.59  1 3 7 2647.3  -24.75  105.16 

100.00  1 20  11  30J9.12  -26.22  97.49  294.74  75.11  2 10  30  2419.3  -28.03  09.14 

100.00  2331  19  3355.58  -18.50  119.45  291.80  66.09  24  27  14  2755.6  -21.57  112.01 

110.00  3 53  33  2538.73  -33.66  62.66  296.35  03.60  4 35  52  1938.7  -34.17  53.45 

110.00  23  14  26  3408.73  -11.82  119.77  208.11  57.69  24  II  14  2808.7  -16.00  113.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .5447  TRA  .4473  TC3-6.94 90  BAU  1.2731  SGT  5271.6  SGR  493.2  SG3  145.1  ST  089.8  SR  433.7  S$  226.4 

ROE  .2789  RRA  .0744  RC3  -.2681  FAU  .02915  RRT  .5728  RRF  .5642  RTF  .8943  CRT  .9706  CRS  -.5586  CST  -.7084 

FOE  .1033  FRA  .5445  FC3-1 .0432  BSP  16794  5G6  5294.6  R23  .0596  R13  .8946  LSA  997.0  MSA  180.8  SSA  53.7 

0OE  .6119  BRA  .4534  BC3  6,9542  FSP  -468  SGI  5279.2  SG2  403.7  THA  3.09  El!  985.4  El2  94.3  AlF  25.57 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  J 


LAUNCH  CATC  MAR  7 1969  FLIGHT  TIME  174.00  ARRIVAL  DATE  AUG  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  513.647 


RL  148.46 

LAL 

.00 

LOL  166.25 

Vl  26.293 

GAL  1 .06 

AZl  89.23 

HCA 

257.39 

SMA 

121.03 

ECC  .22736 

INC  .7690 

vi 

30.012 

RP  107.92 

LAP 

-.75 

LOP  63.64 

VP  36.918 

CAP  11.60 

AZP  90.17 

TAt 

176.40 

TAP 

73.79 

RCA  93.51 

APO  148.55 

V2 

35.114 

RC  184.340 

Cl 

5.42 

OP  -15.89 

ZAL  89.40 

ZAP  182.54 

ETS  298.69 

ZAE 

131.30 

ETE 

194.14 

ZAC  165.95 

ETC  108.41 

CLP 

-172.67 

planetocentric  conic 

C3  13.984 

VHL 

3.740 

DLA  28.16 

RAL  75.11 

RAO  6567.6 

VEL  11.635 

PTH 

2.04 

VHP 

8.013 

OPA  6.17 

RAP  7?.56 

ECC 

1 .2301 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

23 

45  0 

3375.27 

-23.18 

122.75 

298.61 

73.26 

24 

4J  15 

2775.3 

-25.25 

114.69 

90.00 

22 

56  15 

3533.42 

-19.70 

133.04 

297.34 

69.24 

23 

55  8 

2933.4 

-22.35 

125.37 

100.00 

2 

10  AO 

3916 .29 

-27.79 

90.41 

299.89 

78.52 

2 

59  18 

2310.3 

-29.09 

81  .85 

100.00 

23 

17  12 

3465.63 

-15.34 

126.09 

295.37 

64 .02 

24 

14  50 

2865.6 

-18.70 

1 18.92 

11 0.00 

4 

25  25 

2496.53 

-33.93 

59.39 

300.89 

85.59 

5 

7 l 

1896.5 

-34.17 

50.15 

110.00 

23 

J0  56 

3460.16 

-9.93 

122.56 

292.24 

57.12 

24 

16  36 

2860.2 

-14.20 

116.05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.4539 

TRA 

.6833 

TC3-6.8658 

BAU  1.2845 

SGT 

5316.2  SGR 

494.3 

SC3 

142.1 

ST 

796.5 

SR 

430.3 

SS 

225.4 

ROE 

.2792 

RRA 

.0882  RC3  -.2598 

FAU  .02759 

RRT 

.5622  RRF 

.5407 

RTF 

.8975 

CRT 

.9185 

CRS 

-.3860 

CST 

-.6967 

FOE 

.0604 

FRA 

.5942 

FC3-1.7O70 

BSP  16980 

SG6 

5339.2  R23 

.0497 

R13 

.8977 

LSA 

904.4 

MSA 

223.7 

SSA 

48.2 

eo£ 

.5329 

BRA 

.6890 

BC3  6.8707 

FSP  -461 

SGI 

5323.5  SG2 

408.2 

THA 

3.01 

ELI 

892.5 

El2 

151  .8 

alf 

27.25 

LAUNCH 

DATE  MAR 

7 1969 

flight  time 

176.00 

ARRIVAL 

OATE 

AUG 

30  1969 

HELIOCENTRIC  CONIC 

OISTANCE  519.416 

r 

RL  140.46 

LAL  .00 

LOL  166.25 

VL  26.241 

CAL  1.62 

A7L  09.43  HCA 

260.61 

SMA 

120.73 

ECC  .23139 

INC  .5710 

Vl 

30.012 

= 

RP  107,00 

LAP  -.56 

LOP  66.85 

VP  36.892  CAP  11.93 

A TP  90.09 

TAL 

174.59 

TAP 

75.20 

RCA  92.79 

APO  140.66 

V2 

35.126 

RC  106.236 

CL  3.94 

GP  -15.35 

ZAL  85.53 

ZAP  163.33  ETS  297.00 

ZAE 

131.50 

ETE 

193.73 

7AC  168.37 

ETC  187.52 

CLP 

-173.42 

planetocentric  ccnic 

1 

C3  14.446 

VHL  3.801 

OLA  27.05 

RAL  79.60 

RAO  6567.6 

VEL  11.655 

PTH 

2.05 

WP 

0.102 

OPA  7.12 

RAP  "74.82 

ECC 

1 .2577 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 36  39 

3219.22 

-25.83 

112.09 

304.20 

77.96 

1 

50  18 

2619.2 

-27.23 

103.70 

90.00 

22  24  24 

3703.81 

-15.26 

143.57 

300.60 

65.05 

23 

26  7 

3103.8 

-18.39 

136.29 

100.00 

2 52  50 

2844.69 

-28.67 

05.12 

304.07 

01.17 

3 40  15 

2244.7 

-29.60 

76.44 

100. 00 

23  10  54 

3553.57 

-12.65 

131.24 

299.30 

62.69 

24 

10  0 

2953.6 

-J 6.21 

124.26 

110.00 

4 56  35 

2457.45 

-34.10 

56.35 

305.50 

07.30 

5 

37  32 

1857.4 

-34.08 

47,10 

110.00 

23  23  30 

3513.58 

-7.95 

125.42 

296.51 

56.64 

24 

22  12 

2913.6 

-12.20 

119.00 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.3506 

TRA 

.9291  TC3-6.7D14  BAU 

1.2951 

SGT  5357.5  SCR 

494. f $63 

13971 

ST 

724.7 

SR 

425.6 

SS 

232.7 

ROE 

.2002 

RRA 

.1027  RC3  -.2492  FAU 

.02606 

RRT  ,5517  RRF 

.5341  RTF 

.9010 

CRT 

.0062 

CRS 

-.2041 

CST 

-.7276 

” 

FOE 

.0179 

FRA 

.6421  FC3-1.56J6  BSP 

17175 

SCO  5300.2  R23 

.0409  R13 

.9012 

LSA 

823.4 

MSA 

284.2 

SSA 

41  .7 

BDE 

.4400 

BRA 

.9347  BC3  6.7060  FSP 

-456 

SGI  5364.5  SG2 

411,9  THA 

2.93 

ELI 

809.7 

EL2 

225.4 

alf 

27.66 

- 

LAUNCH 

OAT£ 

MAR 

7 1969 

FLIGHT  TIME 

170.00 

ARRIVAL 

CATE 

SEP 

1 1969 

HELIOCENTRIC  CONIC  DISTANCE  524.954 

Rl  146.46  LAL  .00  LOL  166.25  Vl  26.189  GAL  2.21  AZL  89.62  HCA  263.82  SMA  120.43  ECC  .23578  INC  .3763  Vi  30.012 

RP  107.85  LAP  -.37  LOP  70.07  VP  36.866  GAP  12.27  AZP  90.04  TAL  172.79  TAP  76.62  RCA  92.03  APO  148.82  V2  35.3  38 

RC  188.109  GL  2.54  GP  -14.86  ZAl  81.66  ZAP  164.06  ETS  295.25  ZAE  131.66  ETE  193.36  7AC  170.79  ETC  186.26  ClP-174.I6 

planetocentric  CONIC 

C3  13.095  VHL  3.885  OLA  25.07  RAL  84.00  RAO  6567.6  VEt  11  .682  PTH  2.05  VHP  8.365  DPA  7.99  RAP  77.12  ECC  1 .2484 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 

43  10 

3131 .92 

-26.92 

105.93  309.41 

80.86 

2 

35 

21 

2531  .9 

- 

27.91 

97,40 

90,00 

22 

12  57 

3810.69 

-12.19 

149.91  304.52 

64.24 

23 

16 

27 

3210.7 

- 

15.55 

142.85 

100.00 

3 

30  57 

2784.39 

-29.23 

80.72  309.70 

83.42 

4 

17  22 

2184.4 

- 

29.83 

71  .97 

100.00 

23 

7 50 

3633.46 

-10.11 

135.81  303.44 

61.72 

24 

8 

23 

3033.5 

- 

13,81 

120 .98 

110.00 

5 

26  54 

2421 .65 

-34.17 

53.56  310.16 

89.04 

6 

7 

15 

1821  .6 

- 

33.93 

44.32 

110.00 

23 

28  23 

3568.96 

-5.06 

128.35  300,86 

56.26 

24 

27 

52 

2969.0 

- 

10.25 

122.02 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

OKdI  1 Ut  ILKWINA  UUN  AtGUKAC* 

TOE  .2388 

TRA 

1 .1921 

TC3-6 .4404 

BAU  1.3022 

SGT  5389.6  SGR 

494.1  5G3 

136.0 

ST  700.1 

SR 

420.2 

SS 

240.44 

ROE  .2821 

RRA 

.1183 

RC3  -.2352 

FAU  .02447 

RRT  .5413  RRF 

.5216  RTF 

.9039 

CRT  .6169 

CRS 

-.0434 

CST 

-.0016 

FOE  -.0224 

FRA 

.6926 

FC3-1 .4032 

BSP  17241 

see  5412.2  R23 

.0350  R13 

.9041 

LSA  777. 2 

MSA 

350.8 

SSA 

35.8 

BOE  . 3697 

BRA 

1 .1979 

BC3  6.4526 

FSP  -444 

SGI  5396.2  SG2 

415.0  THA 

2.86 

ELI  757.1 

El2 

305.8 

alf 

24.50 

LAUNCH  OATE  MAR 

7 1969 

FLIGHT  TIME  180.00 

ARRIVAL 

DATE 

SEP 

3 1969 

HELIOCENTRIC 

: conic 

OISTANCE  530. 

455 

Rl  148.46 

LAL 

.00 

La  166.25 

VL  26.138 

GAL  2.83  A7L  09.82  HCA  267,05 

SMA 

120.14 

ECC  .24058 

INC 

.1839 

Vl 

30.012 

RP  107.81 

LAP 

-.18 

LOP  73.29 

VP  36.041 

GAP  12.64  AZP  90.01 

TAL  171.00 

TAP 

78.05 

RCA  91.23 

APO 

149.04 

V2 

35.150 

RC  189.959 

CL 

1 .20 

GP  -14,4 1 

ZAL  77.84 

ZAP  164.73  ETS  293.21 

ZAE  131.85 

ETE 

193.02 

ZAC  173.20 

ETC 

184.21 

CLP 

-174.91 

planetocentric  conic 

C3  15.949 

VHL 

3.994 

OLA  24.64 

RAL  88.25 

RAO  6567.6  VEL  11.719 

> PTH  2.06 

VHP 

8, 

.563 

OPA  8 . 78 

RAP 

79.46 

ECC 

1 .2625 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

23  17 

3065.18 

-27.55 

101.15  314.41 

83.18 

3 

14 

22 

2465.2 

- 

28.21 

92.55 

90.00 

22 

6 47 

3902.28 

-9.42 

155.22  308.66 

63.17 

23 

11 

49 

3302.3 

- 

12.95 

140.31 

100.00 

4 

6 14 

2733.27 

-29.57 

76.96  314.64 

85.37 

4 

51 

47 

2133.3 

- 

29.09 

60.17 

100.00 

23 

6 31 

3709.43 

-7.63 

140.09  307.70 

61.01 

24 

0 

20 

3109.4 

- 

11.44 

133.37 

110.00 

5 

56  9 

2389.36 

-34.10 

51.03  314.04 

90.53 

6 

35 

58 

1709.4 

- 

33.73 

41  .02 

110.00 

23 

33  5 

3626.10 

-3.69 

131.35  305.28 

55.99 

24 

33 

31 

3026.1 

-0.13 

125.08 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1115 

TRA 

1 .4628 

TC3-6.1390 

BAU  1.3 099 

SGT  5422.2  SCR 

492.1  SG3 

132.9 

ST  725.9 

SR 

412.9 

SS 

269.0 

ROE  .2844 

RRA 

.1 341 

RCJ  -.22D2^AU  .02299 

RRT  .5308  RRF 

.5086  RTF 

.9075 

CRT  .3670 

CRS 

.1006 

CST 

-.0007 

FOE  ,-.0641 

FRA 

.7402  FC3-1 .2481 

BSP  1 7404 

SG6  5444,5  R23 

.0204  Rl 3 

.9077 

LSA  779.8 

MSA 

40!  .0 

SSA 

31  .0 

BOE  .3055 

BRA 

1 .4689 

BC3  6.1429 

FSP  -437 

SGI  5428.5  SG2 

416.6  THA 

2.77 

ELI  747.1 

El2 

373.2 

Alf 

15.84 

2124 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  MAR  7 1969 

heliocentric  CONIC 

RL  140.46  LAL  .00  LOL  I 

RP  107.70  LAP  .01  LOP 

RC  191 .706  CL  -.04  OP  - 

planetocentric  CCNIC 

C3  17.034  VHL  4.127  CLA  23.30  RAL 


66.25 

76.52 

14.00 


VL  26.007 
VP  36.016 
7Al  74.10 


CAL 

CAP 


plight  time  1-02.00 

DISTANCE  535. 9J5 
3.47  A7L  90.01  HCA  2 
13.03  A7P  90.00  TAL  1 


LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

59 

28 

3010.89 

-27.93 

97.22 

90.00 

22 

3 

13 

3986.68 

-6.79 

160.03 

100.00 

4 

39 

6 

2689.64 

-29.76 

73.73 

100.00 

23 

6 

16 

3783.16 

-5.18 

144.19 

110.00 

6 

24 

12 

2360.87 

-34.14 

48.81 

110.00 

23 

37 

40 

3684 . 70 

-I  .46 

134.42 

92.34  RAD  6567.7  VEL  11.765  PTH  2.00 
INJ  RT  ASC  INJ  A7MTH 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0260  TRA  1.7477  TC3-5.7735 

ROE  .2074  RRA  .1504  RC3  -.2033 

FDE  -.1050  FRA  .7002  FC3-1 .0947 

80E  .2007  8RA  1.7542  0C3  5.7771 

LAUNCH  OATE  MAR  7 1969 


319.33 

312.93 

319.47 

312.05 

319.52 

309.74 


05.11 

62.44 

07.06 

60.52 

91 .04 

55.04 


BAU  1.3156 
FAU  .02154 
BSP  17541 
FSP  -430 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5449.9  SCR  409.0  SC3  129.9 

RRT  .5201  RRF  .4962  RTF  .9111 

S06  5471.8  R23  .0220  R13  .9112 

SCI  5455.0  SC2  41 7.2  THA  2.69 

FLIGHT  TIME  104.00 


arrival  cate 

SEP 

5 1 969 

SMA 

119.85 

ECC  .24582 

INC  .0000 

VI 

30.012 

TAP 

79.4  9 

RCA  90.39 

APO  149.32 

V2 

35.161 

ETE 

192.70 

7AC  175.60 

ETC  180.05 

CLP 

-175.65 

VHP 

0.777 

DPA  9.49 

RAP  01 .03 

ECC 

1 .2803 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3 

49  39 

2410.9 

-28.31 

00.58 

23 

9 40 

3386.7 

-10.43 

1 53.24 

5 

23  56 

2089.6 

-29.85 

64  .93 

24 

9 19 

3183.2 

-9.07 

137.56 

7 

3 32 

1760.9 

-33.51 

39.62 

24 

39  5 

3084.7 

-5.93 

128.19 

ORBIT  OETERMINA 
ST  006.6  SR 
.1225  CRS 
053.9  MSA 
000.7  EL2 


CRT 

LSA 

ELI 


TION  ACCURACY 

404.0  SS  293.6 
.2144  CST  -.9379 
413.4  SSA  27.2 

400.0  ALF  4.67 


HELIOCENTRIC  CCNIC 
RL  140.46  LAL  .00  LOL  166.25 

RP  107.75  LAP  .20  LOP  79.74 

RC  193.500  CL  -1.20  CP  -13.63 

PLANETOCENTRIC  CONIC 
C3  10.377  VHL  4.207  OLA  22.11 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 32  37  2965.90 

90.00  22  1 12  4066.06 

100.00  5 9 40  2652.65 

100.00  23  6 43  3055.42 

110.00  6 50  53  2336.39 

110.00  23  42  7 3744.44 

differential  corrections 

TDE  -.1713  TRA  2.0507  TC3-5.3500 

ROE  .2916  RRA  .1673  RC3  -.1845 

FOE  -.1434  FRA  .030 J FC3  -.9442 

BOE  .3302  BRA  2.0575  6C3  5.3620 


VL  26.030 
VP  36.791 
7AL  70.47 

RAL  96.25 
INJ  LAT 
-20.14 
-4.25 
-29.86 
-2.75 
-34.07 
.03 

0AU  1.3174 
FAU  .02004 
BSP  1 7568 
FSP  -419 


CAL 

CAP 


DISTANCE  541.329 

4.14  A7L  90.20  HCA  273.49  SMA  119.57  ECC 
13.44  A7P  90.01  TAL  167.46  TAP  00.95  RCA 


ARRIVAL  date  SEP  7 1969 


.25155  INC  .1981  VI  30.012 
89.50  ApO  149.65  V2  35.172 


ZAP  165.91  ETS  288.41  ?AE  132.14  ET E 192. 4J  7AC  177.93  ETC  166.55  ClP-176.40 


RAO  6567.7  VEL  11.822  PTH  2.09  VHP  9.008 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  10.J3  RAP  04.22  ECC  1 . 3024 


93.95 
164.54 
70.99 
140.17 
46.90 
J 37.53 


324.10 

317.20 
324 .27 
316.44 

324.20 

314.21 


06.74 
6]  .90 
00.50 
60.22 
92.97 
55.83 


4 

23 

5 

24 
7 

24 


LAUNCH  DATE  MAR  7 1969 
heliocentric  CONIC 

RL  140.46  LAL  .00  LOL  166.25 

RP  107.7]  LAP  .39  LOP  82.97 

RC  195.366  CL  -2.27  CP  -13.29 

PLANETOCENTRIC  CONIC 
C3  20.013  VHL  4.474  DLA  20.86  RAL 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5469.4  SCR  404.9  SC3  126.8 

RRT  .5095  RRF  .4049  RTF  .9144 

SCO  5490.9  R23  .0109  R13  .9145 

SCI  5475.0  SC2  416.0  THA  2.60 

flight  time  106.0a 


22  3 
0 59 

54  0 

10  58 
29  49 
44  31 


CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

2366.0 

-28 . 30 

05.29 

3466.9 

-7.96 

157.03 

2052.7 

-29.75 

62.10 

3255.4 

-6.69 

141 .60 

1736.4 

-33.28 

37.75 

3144 .4 

-3.66 

131  .32 

ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 

LSA 

ELI 


926.9  SR 
-.0662  CRS 
970.5  MSA 
927.4  EL2 


396.4  SS  319.8 
.2967  CST  -.9691 
400.0  SSA  24.2 

395.4  ALF  178.02 


ARRIVAL  DATE  SEP  9 1969 


CAL 

GAP 


DISTANCE  546.606 

4.85  A7L  90.39  HCA  276.72  SMA  119.30  ECC  .25700  INC 
13.00  A7P  90.05  TAL  165.71  TAP 


VL  25.989 

VP  36.767  _ 

7Al  66.97  ?AP  166.41  ETS  205.65  7A£  132.27  ETE  192.13  7AC  170.97  ETC  69.27  CLP-177.J5 


82.43  RCA 


.3913  VI 
80.55  APO  150.06  V2 


30.012 

35.182 


LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

3 

9 

2920.98 

-28.26 

91.25 

90.00 

22 

0 

10 

4144.14 

-1.76 

160.87 

100.00 

5 

38 

24 

2621 .85 

-29.89 

68.70 

100.00 

23 

7 

36 

3926.50 

-.34 

152.08 

110.00 

7 

16 

7 

2316.13 

-33.99 

45.32 

110.00 

23 

46 

23 

3004.98 

3.14 

140.69 

99.94  RAO  6567.0  VEL  11.891  PTH  2.11  VHP 
INJ  RT  ASC  INJ  A7MTH 


9.250  DPA  10.69  RAP  86.63  ECC  1.3294 


DIFFERENTIAL  CORRECTIONS 
TOE  -.3302  TRA  2.3639  TC3-4.9294 
ROE  .2964  RRA  .1839  RC3  -.1650 
FOE  -.1027  FRA  .8866  FC3  -.807 5 
BOE  .4437  8RA  2.3711  BC3  4.9322 

LAUNCH  OATE  MAR  7 1969 


328.98 

321.66 

329.02 

320.07 

320.07 

318.70 


80.09 

61.73 

89.71 

60.11 

93.90 

55.94 


MID-COURSE  EXECUTION  ACCURACY 
BAU  1.3196  SGT  5400.9  SCR 

FAU  .01867  RRT  .4902  RRF 

BSP  17705  SOB  5509.7  R23 

FSP  -412  SCI  5494.1  SC2 

FLIGHT  TIME  186.00 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 51  50 

2329.0 

-28.22 

02.59 

23  9 14 

3544.1 

-5.53 

162.21 

6 22  6 

2021 .0 

-29.61 

59.90 

24  13  3 

3326.5 

-4.31 

J 45 . 54 

7 54  43 

1716.1 

-33.07 

36.20 

24  49  40 

3205.0 

-1.35 

134.49 

479.2  SG3 

123.8 

ST 

1088.2 

SR 

307.1 

.4728  RTF 

.9103 

CRT 

-.2090 

CRS 

.3643 

.0146  R13 

.9183 

LSA 

112 5.4 

MSA 

379.8 

415.1  THA 

2.50 

ELI 

1071 .7 

El2 

377.3 

ORBIT  DETERMINATION  ACCURACV 

346.9 

3643  CST  -.9045 
21  .8 


ARRIVAL  DATE  SEP  II  1969 


VL  25.941 
VP  36.742 
7AL  63.64 


CAL 

CAP 


HELIOCENTRIC  CONIC 
RL  140.46  LAL  .00  LOL  1 

RP  107.68  LAP  .50  LOP 

RC  197.110  CL  -3.24  CP  - 

planetocentric  conic 

C3  21.903  VHL  4.689  OLA  19.62  RAL  103.43  RAO  6567.9  VEL  11.973  PTH 

INJ  RT  ASC 


166.25 

06.20 

-12.90 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

31  19 

2890.99 

-28.31 

09.06 

90.00 

21 

59  49 

4219.19 

.66 

173,05 

100.00 

6 

5 1 

2596.00 

-29.89 

66.84 

100.00 

23 

0 40 

3996.54 

2.04 

155.92 

110.00 

7 

39  51 

2300.10 

-33.91 

44.09 

1 10.00 

23 

50  20 

3066.00 

5.46 

143.89 

01 STANCE  551.984 

5.60  A7l  90.59  HCA  279.95  SMA  119.04  ECC  .26464  INC  .5871  VI  30.012 

14.36  A TP  90.10  TAL  163.90  TAP  03.93  RCA  07.53  APO  150.54  V2  35.192 

7AP  166.86  ETS  282.63  7A£  132.30  ETE  191.00  2AC  176.91  ETC  27.55  ClP-177.91 

2.13  VHP  9.529  OPA  11.19  RAP  89.05  ECC  1.3618 


differential  corrections 

TOE  -.4972  TRA  2.6943  TC3-4.4050 
ROE  .3022  RRA  .2006  RC3  -.1469 
FOE  -.2208  FRA  .9365  FC3  -.6019 
BOE  .5819  BRA  2.7010  0C3  4.4002 


BAU  1.3191 
FAU  .01731 
BSP  17804 
FSP  -404 


333.73 
326.07 
333.73 
325.31 
333.51 
323.18 

MID-COURSE  EXECUTION  ACCURACV 
SGT  5502.9  SCR 
RRT  .4065  RRF 
see  5523.1  R23 
SCI  5507.7  SG2 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

89.19 

5 19  30 

2299 .0 

-28.12 

80.40 

61 .69 

23  10  0 

3619.2 

-3.13 

J 66 .42 

90.69 

6 40  18 

1996.9 

-29.47 

58.06 

60.17 

24  15  25 

3396 . 5 

-J  .95 

149.40 

94.63 

8 18  11 

1700.2 

-32.89 

34  .99 

56.20 

24  54  54 

3266.0 

.98 

137.67 

472.3 

SC  3 

120.9 

.4609  RTF 

.9222 

.0111 

R13 

.9222 

412.3 

THA 

2.40 

ORBIT  DETERMINATION  ACCURACY 
ST  1210.5  SR  377.5  SS  373.7 

CRT  -.3007  CRS  .4151  CST  -.9919 

LSA  1279.9  MSA  358.5  SSA  39.8 

Eli  1224.6  El2  357.3  alf  174.03 


2125 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69  > 


LAUNCH  CATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  14<l. 46  LAL  .00  LOL  166*25 

RP  107.66  LAP  .77  LOP  59.43 

RC  1 98 .546  CL  -4.11  OP  -12*69 

plane tocentric  conic 
C3  24.337  VHL  4.933  OLA  IS. 4 2 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  4 57  19  2875.41 

90.00  21  59  55  4292*35 

100.00  6 29  42  2577.46 

100.00  23  10  12  4065.54 

110.00  8 2 3 22SS.55 

110.00  23  54  21  3927.20 

DIFFERENTIAL  CORRECTIONS 

TOE  -.6732  TRA  3.0427  TC3-4.0417 

ROE  .3091  RRA  *2l70  RC3  -.1282 

FOE  -.2580  FRA  .9878  FC3  -.5690 

80E  .7408  BRA  3.0504  BC3  4.0437 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  *00  LOL  166.25 
RP  107,63  LAP  .95  LOP  92.66 
RC  200.549  Gl  -4.89  GP  -12.43 
plane tocentric  conic 
C3  27,134  VHL  5*209  OLA  17.27 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 21  15  2857.75 

90.00  22  0 21  4363.78 

100.00  6 52  34  2563.30 

100.00  23  tl  44  4*33.46 

110.00  8 22  44  2261.19 

JTO.OO  0 1 59  3988.34 

differential  corrections 
TOE  -.8531  TRA  3.4144  TC3-3.6010 
ROE  .3173  RRA  .2331  RC3  -.1098 
FOE  -.2929  FRA  1*0423  FC3  -.4671 
80E  *9102  BRA  3.4223  9C3  3.6026 


LAUNCH  DATE  MAR  7 1969 


FLIGHT  time  190.00 
DISTANCE  557.207 

VL  25.894  GAL  6.38  A7L  90.79  MCA  283.18  SMA  118.77 

VP  36.718  GAP  14.87  AZP  90.16  TAL  162.27  TAP  85.45 

7AL  60.47  ZAP  167.24  ETS  2?9 . 37  ZAE  132.48  ETE  191.64 


RAL  106.70 
INJ  LAT 

-28.32 

3.02 

-29.86 

4.37 

-33.84 

7.77 

BAU  1.3157 
FAU  .01600 
BSP  1 7891 
FSP  -396 


RAO  6568.0  VEL  12.071 
INJ  LONG  INJ  RT  ASC 


PTH  2.16  VHP 
INJ  AZMTH  INJ 
90.05 
61.83 
91.45 
60.40 
95-16 
56.61 


87.34  338.42 

177.13  330.49 

65.40  338.40 

159.71  329.74 

43.18  338.13 

147.13  327.65 

MID-COURSE  EXECUTION  ACCURACY 
SCT  5512.4  SCR  464 .J_  3G3  118.1 

RRT  ,4741  RRF  .4488  RTF  .9263 
SCO  5531.9  R23  *0082  R13  .9263 

SGI  5516.8  SC2  408.3  THA  2.30 

FLIGHT  TIME  192.00 


9.824 
TIME 
5 45  24 

23  II  28 

7 12  40 

24  17  58 

8 40  II 
24  59  49 


ARRIVAL  DATE  SEP  13  1969 


ECC  .27214  INC  .7868  VI  30.012 
RCA  86.45  APO  151.10  V2  35.201 
ZAC  174.55  ETC  20.32  ClP-178.67 

DPA  11.61  RAP  91.49  ECC  1 .4005 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2275.4  -28.01  76.68 

3692.3  -.77  170.50 

1977.5  -29.34  56.63 

3465.5  .39  153.18 

1688.6  -32.75  34.12 

3327.2  3.32  MO. 87 

ORBIT  DETERMINATION  ACCURACY 
ST  J369.0  SR  367.8  S$  399.6 

CRT  -.3797  CRS  .4539  CST  -.99 55 

LSA  1433.2  MSA  339.0  SSA  18.2 

ELI  1376.6  EL2  338.3  ALF  173.80 

ARRIVAL  OATE  SEP  15  1969 


01 STANCE  562.345 

VL  25.848  GAL  7.22  A7L  90.99  HCA  286.41  SMA  118.52 

VP  36.693  GAP  15.43  AZP  90.28  TAL  160.59  TAP  87.00 

7AL  57.48  ZAP  167.56  ETS  275.87  7AE  132.56  ETE  191.41 


RAL  109.76 
INJ  LAT 
-28.31 
5.30 
-29.83 
6.64 
-33.79 
10.04 

BAU  1.3069 
FAU  .01464 
0SP  1 7868 
FSP  -385 


RAO  6568.1 
INJ  LONG 
86.04 
181.14 
64.34 
163,48 
42.61 
150.40 


VEL  12.186  PTH  2.19  VHP  10. M6 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


I 


343.06  90.70 

334.90  62.14 

343.01  92.00 

334.17  60.79 

342.71  95.49 

332.10  57.15 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  5515.6  SCR  455.0  SG3  115.3 

RRT  .4614  RRF  .4373  RTF  .9303 

SCO  5534.3  R23  .0065  R13  -9303 

SCI  5519.6  SC2  403.4  THA  2.19 

flight  time  194.00 


6 8 53 

23  13  5 

7 35  17 

24  20  38 
9 0 45 

8 28 


ECC  .28035  INC  .9920  VI  30.DJZ 

RCA  85.29  APO  151.75  V2  35.209 

ZAC  172.16  ETC  17.45  ClP-179.45 

DPA  11.97  RAP  93.93  ECC  1.4466 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2257.8  -27.91  77.40 

3763.8  1.53  174.49 

1963.3  -29-24  55.59 

3533.5  2.70  156.91 

1681.2  -32.66  33.56 

3388.3  5.64  144.08 

ORBIT  DETERMINATION  ACCURACY 

ST  1511.7  SR  358.2  SS  423.8 

CRT  -.4286  CRS  .4815  CST  -.9973 

LSA  1577,7  MSA  322.3  SSA  16.9 

ELI  1519.8  EL2  321.9  ALF  173.93 


HELIOCENTRIC  CONIC 
RL  MS. 46  LAL  .00  LOL  166.25 

RP  107.60  LAP  1,13  LOP  95.90 

RC  202.227  GL  -5.58  GP  -12.19 

PLANETOCENTRIC  CONIC 
C3  30.450  VHL  5.518  OLA  16.1? 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  5 43  17  2845.5? 

90.00  22  1 1 4433.57 

100.00  7 13  40  2554.12 

100.00  23  13  20  4200.25 

110.00  8 41  55  2277.97 

110. 00  0 5 30  4049.17 

differential  CORRECTIONS 
TDE-1.0467  TRA  3.8020  TC3-3.1852 

ROE  .3264  RRA  .2482  RC3  -.0930 

FOE  -.3290  FRA  J .0972  FC3  -.3808 

BOE  1.0964  BRA  3.8101  0C3  3.1865 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
Rl  148.46  LAL  .00  LOL  166.25 

RP  107.58  LAP  1.31  LOP  99. 14 

RC  203.880  GL  -6.20  GP  -11.96 

Plane tocentric  conic 


01  STANCE  567.382 

VL  25.802  GAL  8.11  AZL  91*20  HCA  289.65  SMA  118.2? 

VP  36.669  GAP  16.03  AZP  90.40  TAL  158.95  TAP  88.59 

7AL  54.67  ZAP  167.81  ETS  272 . 1 3 ZAE  132.62  ETE  191.20 


RAL  112.60 
INJ  LAT 
-28.30 
7.50 
- 29.61 
8.84 
-33.77 
12.27 

6AU  1.2 972 
FAU  .01339 
BSP  1 7948 
FSP  -378 


RAO  6568.2  VEL  12.322  PTH  2.22  VHP  10.497 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


85.15 

347,64 

91.15 

6 30 

43 

185.08 

339.31 

62.62 

23  M 

55 

63.66 

347.58 

92.36 

7 56 

M 

167.21 

336.59 

61.33 

24  23 

20 

42.36 

347.26 

95.64 

9 19 

53 

153.71 

336.54 

57.84 

1 12 

59 

MID- 

-COURSE  EXECUTE  ACCURACY 

SGT 

5516.5  SCR 

444.2  SG3 

112.7 

RRT 

.4469  RRF 

.4240  RTF 

.9340 

see 

5534.4  R23 

.0046  R13 

.9340 

SCI 

5520.1  SG2 

397,1  THA 

2.07 

FLIGHT  TIME 

196.00 

DISTANCE  572.299 

ARRIVAL  OATE  SEP  17  1969 


ECC  .28937  INC  1 .2042  VI  30.012 
RCA  84.05  APO  152.50  V2  35.217 
ZAC  169.77  ETC  15.91  ClP  179.76 

DPA  12.26  RAP  96.38  ECC  1.5011 
PO  CST  TIM  TNJ  2 LAT  INJ  2 LONG 

2245.6  -27.84  76.52 

3633.6  3.78  176.39 

1954.1  -29.16  54.92 

3600.2  4.95  160.59 

1676.0  -32.62  33.32 

3449.2  7.93  147.30 

ORBIT  DETERMINATION  ACCURAL 

ST  1647.0  SR  348.3  35  447.5 

CRT  -.4664  CRS  .5066  C5T  -.9964 

LSA  1714.7  MSA  306.4  SSA  15.8 

ELI  1655.3  EL2  306.2  ALF  174.14 

ARRIVAL  OATE  SEP  19  1969 


VL  25.758 
VP  36.645 
ZAL  52.05 


GAL 

GAP 


9.05  Aa 
16.68  AZP 


91.43  HCA  292.88  SMA  118.03 
90.55  TAL  157.34  TAP  90.22 


RAL 


ZAP  167.99  ETS  268.18  ZAE  132*65  ETE  190.99 

115.24  RAD  6568.4  VEL  12.480  PTH  2.26  VHP  10.662 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


90.00 
90.00 

iOO  .00 

100.00 

110.00 

1 10. OR 


22  1 51 


L-I  TIME 

INJ  LAT 

INJ  LONG 

2038.44 

-20.20 

84.63 

4501  .72 

9.62 

188.90 

2549.60 

-29.79 

63.33 

4265.81 

10.96 

170.93 

2278.69 

-33.70 

42.42 

4109.40 

14.43 

157.05 

IS 

MID-< 

TC3-2 . 7099 

BAU  1.2526 

SCT 

RC3  -.0773 

FAU  .01217 

RRT 

FC3  -.3065 

BSP  10OJ7 

see 

6C3  2.7910 

FSP  -370 

SCI 

352.16 

343.69 

352.10 

342.98 

351.77 

340.96 


91.41  6 50  50 

63.24  23  16  53 

92.53  6 15  35 

62.01  24  26  4 


95.61 

58.67 


9 37  39 
1 17  18 


COURSE  EXECUTION  ACCURACY 

5512.0  SCR  432.3  SG3  110.1 
,4312  RRF  .4099  RTF  .9394 

5529.0  R23  .0032  R13  .9395 

5515.2  SC2  389.8  THA  1.95 


ECC  .29929  INC  1.4252  VI  30.012 
RCA  82.71  APO  153.36  V2  35.225 
ZAC  167.40  ETC  14.94  CLP  178.96 

DPA  .12.48  RAP  98.81  ECC  1.5657 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2238.4  -2 7.79  76.00 

3901.7  5.95  182.22 

1949.6  -29.13  54.59 

3665.8  7.13  164.25 

1678.7  -32.63  33.37 

3509.5  10.17  150-53 

ORBIT  DETERMINATION  ACCURACY 

ST  1770.6  SR  338.5  SS  470.1 

CRT  -.4992  CRS  .5270  CST  -.9989 

LSA  1839.9  MSA  292.0  SSA  14.8 

ELI  1778.9  EL2  291.9  AlF  174.40 


2126 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  7 1969 


flight  time:  198.00 


ARRIVAL  DATE  SEP  21  196 9 


heliocentric  conic 

RL  148. 46  LAL  .00  LOL  166. 25 

RP  107.56  LAP  1.49  LOP  102.37 

RC  205.508  OL  -6.73  GP  -11.76 

PLANETOCENTRIC  CONIC 
C3  39.016  VHL  6.246  OLA  14.16 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  6 22  4 2835.97 

90.00  22  2 47  4568.21 

100.00  7 50  56  2549.38 

100.00  23  16  36  4330.04 

110.00  9 16  2 2283.11 

110.00  0 11  56  4169.07 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.4611  TRA  4.6502  TC3-2.4208 
ROE  .3482  RRA  .2748  RC3  - .0630 
FOE  -.3996  FRA  1 .2162  FC3  -.2429 
BOE  1.5020  BRA  4.6583  0C3  2.4216 

LAUNCH  DATE  MAR  7 1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL  .00  LOL  166.25 

RP  107.54  LAP  1.66  LOP  105.61 


DISTANCE  577.075 

VL  25.714  GAL  10.07  A7L  91.66  HCA  296.12  SMA  117.80  ECC  .31023  INC  1.6572  VJ  30.012 

VP  36.621  CAP  17.39  A7P  90.73  TAL  155.77  TAP  91.89  RCA  81.25  APO  1 54.34  V2  35.232 

7AL  49.61  7AP  168.09  ETS  264 .05  7AE  132.66  ETE  190.79  7AC  165.04  ETC  14.28  CLP  178.13 


RAL  117.68 
INJ  LAT 
-28.28 
11.63 
-29.79 
12.98 
-33.80 
16.51 

BAU  1.2631 
FAU  .01095 
BSP  18033 
FSP  -363 


RAD  6568.5  VEL  12.664  PTH  2.30  VHP  11.305 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
84.45  356.62  91.50  7 9 20 

192.83  348.05  64.00  23  18  55 

63.31  356.56  92.54  8 33  26 

174.62  347.36  62.84  24  28  46 

42.76  336.23  95.41  9 54  5 

160.41  345.36  59.63  1 21  25 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5504.0  SG R 419.2  SG3  107.6 

RRT  .4132  RRF  .3944  RTF  .9442 

SG6  5519.9  R23  .0026  R13  .9442 

SGI  5506.7  SG2  381 .6  THA  1.81 


FLIGHT  TIME  200.00 


OPA  12.65  RAP  101.24  ECC  1. 6421 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2236.0  -27.77  75.82 

3968.2  8.04  185.99 

1949.4  -29.12  54.57 

3730.0  9.24  167.83 

1683.1  -32.69  33. 7i 

3569.1  12.35  153.77 

ORBJJ  DETERMINATION  ACCURACY 

ST  1883.1  SR  328.7  SS  491  .9 

CRT  -.5248  CRS  .5445  CST  -.9993 

LSA  1954.1  MSA  278.7  SSA  13.9 

ELI  1891.2  EL2  278.6  ALF  174.65 

ARRIVAL  DATE  SEP  23  1969 


VL 
VP 

RC  207.111  GL  -7.20  GP  -11.57  7AL 
PLANETOCENTRIC  conic 


DISTANCE  581.682 

25.672  GAL  11.16  A7L  91.90  HCA  299.35  SMA  117.57 
36.597  GAP  18.18  ATP  90.93  TAL  154.27  TAP  93.62 


47.36  TAP  168.11  ETS  259.76  TAE  132.64  ETE  190.59 


ECC  .32233  INC  1 .9024  VI  30.012 
RCA  79.67  APO  155.46  V2  35.238 
TAC  162.70  ETC  13.80  CLP  177.28 


C3  44.517  VHL  6.672  OLA  13.25 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
6 39  2 2837.75 

22  3 47  4632.97 

8 7 17  2553.13 

23  18  13  4392.81 

9 31  4 


90.00 
90.00 
100.00 
100.00 
110.00 
11 0.00 


2290.98 
0 14  52  4227.73 


RAL  119.94 
INJ  LAT 
-28.28 
13.53 
-29.81 
14.90 
-33.85 
18.49 


INJ  RT  ASC  INJ  A7NTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1.01 

352.38 

.95 

351.70 

.64 

349.73 


91.43 


7 26  19 


DIFFERENTIAL  CORRECTIONS 


RAO  6568.7  VEL  12.880  PTH  2.35  VHP  11.772  DPA  12.76  RAP  103.65  ECC  1.7326 
INJ  LONG 

84.58 
196.63 

63.59 
178.29 

43.37 
163.80 

MID-COURSE  EXECUTION  ACCURACY 


64 .89  23  21  0 

92.39  8 49  50 

63.79  24  31  26 

95.05  10  9 15 

I 25  19 


60.73 


2237.7 

4033.0 

1953.1 

3792.8 
1691  .0 
3627.7 


-27.79 
10.04 
'29 . 1 5 
11.26 
-32.78 
14.45 


75.95 
189.69 
54  .85 
1 71 .40 
34.30 
157.02 


ORBIT  DETERMINATION  ACCURACY 


TDE'l .6792 

TRA 

5.1192 

TC3-2.0758 

BAU 

1.2358 

SGT 

5490.8  SGR 

405.1  SG3 

105.2 

ST 

1980.4 

SR 

319.2 

SS 

512.7 

ROE  .3612 

RRA 

.2856 

RC3  -.0500 

FAU 

.00969 

RRT 

.3937  RRF 

.3777  RTF 

.9490 

CRT 

-.5451 

CRS 

.5587 

CST 

-.9995 

FOE  -.4339 

FRA 

1.2822 

FC3  -.1885 

BSP 

17975 

SG6 

5505.7  R23 

.0026  R13 

.9490 

LSA 

2053.2 

MSA 

266.6 

SSA 

13.1 

BOE  1 .7176 

BRA 

5.1271 

BC3  2.0764 

FSP 

-353 

SGI 

5493.1  SG2 

372.3  THA 

1.67 

ELI 

1988.2 

EL2 

266.6 

ALF 

174  .69 

LAUNCH  OATE 

MAR 

7 1969 

FLIGHT  TIME 

202.00 

ARRIVAL 

DATE 

SEP 

25  1969 

HELIOCENTRIC  CONIC 
RL  148.46  LAL 


PLANETOCENTRIC  CONIC 


DISTANCE  586.084 


LOL 

166, 

.25 

VL 

25.630 

GAL 

12.33 

A7L 

92 

.16 

LOP 

108 

.86 

VP 

36.573 

GAP 

19.04 

A7P 

91 

.17 

GP 

-11 

.40 

7AL 

45.28 

ZAP 

168.05 

ETS 

255 

.35 

OLA 

12 

.41 

RAL 

122.00 

RAO 

6568.9 

VEL 

13. 

131 

L-I 

TIME 

INJ  LAT 

INJ 

l LONG 

INJ 

RT 

ASC 

90.00  6 54  28  2843.37  -28.29  84.99  5.31 

90.00  22  4 49  4695.88  15.32  200.39  356.66 

100.00  8 22  11  2560.49  '29.82  64.14  5.26 

100.00  23  19  48  4453.99  16.71  181.94  355.99 

110.00  9 44  48  2301.98  '33.92  44.23  4.98 

110.00  0 17  36  4285.27  20.37  167.20  354.06 


302.59 

SMA  117.35 

ECC  .33574 

INC 

2.1630 

VI 

30.012 

152.82 

TAP  95.41 

RCA  77.95 

APO 

156.75 

V2 

35 .243 

132.59  ETE  190.40 

7AC  160.40 

ETC 

13.43 

CLP 

176.40 

- 2.40 

VHP  12.289 

DPA  I 2.82 

RAP 

106.03 

ECC 

1 .0401 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

91.23 

7 41  52 

2243.4 

-27.82 

76.36 

65.89 

23  23  5 

4095.9 

11.93 

193.35 

92.11 

9 4 51 

1960.5 

•29.21 

55.30 

64.85 

24  34  2 

3854.0 

13.18 

174.92 

94.55 

10  23  10 

1702.0 

•32.91 

35.13 

61.94 

1 29  1 

3685.3 

16.46 

160.26 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OE TERMINATION  ACCURACY 

TOE- 1.9137  TRA 

5.6154 

TC3-1 .7634 

BAU 

1.2038 

SGT  5473.9  SGR 

389.8  SG3 

102.8 

ST 

2067.4  SR 

309.6 

SS 

534.1 

ROE  .3754  RRA 

.2939 

RC3  -.0388 

FAU 

.00849 

RRT  .3705  RRF 

.3574  RTF 

.9539 

CRT 

-.5650  CRS 

.5738 

CST 

-.9997 

FOE  -.4701  FRA 

1.3515 

FC3  -‘.1439 

BSP 

18003 

SG6  5487.8  R23 

.0026  R13 

.9539 

LSA 

2142.5  MSA 

254  .5 

SSA 

12.4 

BOE  1 .9502  BRA 

5.6230 

BC3  1.7638 

FSP 

-346 

SGI  5475.8  SG2 

361.9  THA 

1 .52 

ELI 

2074.9  EL2 

254.5 

ALF 

175.09 

LAUNCH  OATE  MAR 

7 1969 

FLIGHT  TIME  204.00 

ARRIVAL 

DATE 

SEP 

27  1969 

RL  148.46 

LAL 

.00 

LOL  166.25 

VL  25.590 

GAL  13.61 

A7L  92.44 

HCA  305.83 

SMA  117,13 

ECC  .35064 

INC 

2.4450 

VJ 

30.012 

RP  107.51 

LAP 

1 .96 

LOP  112.10 

VP  36.549 

GAP  20.00 

A2P  91.43 

TAL  151.46 

TAP  97.28 

RCA  76 .06 

APO 

158.21 

V2 

35.248 

RC  210.244 

GL 

-7.95 

GP  -11.24 

7AL  43.38 

ZAP  167.89 

ETS  250.87 

7AE  132.49  ETE  190.20 

7AC  158.12 

ETC 

13.15 

CLP 

175.48 

PLANETOCENTRIC  CONIC 

C3  58.833 

VHL 

7.670 

Ola  11.64 

RAL  123.89 

RAO  6569.1 

VEL  13.424 

PTM  2.45 

VHP  12.865 

OPA  12.02 

RAP 

106.37 

ECC 

1 .9682 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A?MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

8 28 

2852.45 

-28.30 

85.66 

9.52 

90.89 

7 56 

1 

2252.4 

-27.88 

77.02 

90.00 

22 

5 52 

4756.80 

16.98 

204.09 

.88 

66.99 

23  25 

9 

4156.8 

13.71 

196.93 

100.00 

8 

35  43 

2571.09 

-29.85 

64.92 

9.48 

91.69 

9 18 

34 

1971 .1 

■29.29 

56.16 

100.00 

23 

21  19 

4513.39 

18.39 

285.55 

.23 

66.01 

24  36 

32 

3913.4 

15.00 

178.40 

110.00 

9 

57  17 

2315.81 

-33.99 

45.30 

9.24 

93.92 

10  35 

53 

77 1 5 . 8 

-33.07 

36.18 

110.00 

0 

20  9 

4541.43 

22.13 

170.61 

358.34 

63.26 

1 32 

31 

3741  .4 

18.37 

163.50 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.1610 

TRA 

6.1474 

TC3-1 .4783 

BAU  J .1630 

SGT  5452.5  SGR 

373.5  SG3  ! 

100.5 

ST  2142. J 

SR 

300.1 

SS 

555.7 

ROE  .3912 

RRA 

.2993 

RC3  -.0291 

FAU  .00725 

RRT 

.3437  RRF 

.3337  RTF 

.9589 

CRT  -.5837 

CRS 

.5805 

CST 

-.9997 

FQE  -.5070 

FRA 

1 .4264 

FC3  -.1067 

BSP  18018 

SG6  5465.3  R23 

.0029  R13 

.9589 

LSA  2220.0 

MSA 

242.9 

SSA 

11.7 

BOE  2.1961 

BRA 

6.1547  BC3  1 .4786 

FSP  -339 

SGI  5454.1  SG2 

350.6  THA 

1.35 

ELI  2149.4 

EL2 

242.9 

ALF 

175.26 

2127 


JPL  TM  33- 99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968  69  > 


LAUNCH  DATE  MA R 7 1969 


flight  tine  206.00 


ARRIVAL  DATE  SEP  29  1969 


HELIOCENTRIC  CONIC 

RL  MR  .46  LAL  .00  La  166.25  VL  25.551 

RP  107 .50  LAP  2.14  LOP  115.34  VP  3$. 526 

RC  211.773  GL  -0.25  CP  -11.09  ZAL  41.65 

PLANETOCENTRIC  CONIC 


DISTANCE  594.006 

GAL  15.00  AZL  92.75  HCA  309.06  SNA  116.93  ECC  .36726  INC  2.7501  VI  30.012 

GAP  21.07  A?P  91.73  TAL  150.10  TAP  99.24  <?CA  73.99  APO  159.07  V2  35.252 

ZAP  167.64  ETS  246.36  7AE  132*35  ETE  190.00  7AC  155.09  ETC  12.93  CLP  174.52 


C3  60.140 

VHL 

0.255 

dla  10.94 

RAL  125.60 

RAO  6569, 

,3  VEL  13.766 

PTH  2.51 

VHP  13. 

.507 

OPA 

12.70 

RAP 

110.60 

ECC 

2.1215 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG,  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

7 

21  5 

2064.60 

-20.31 

06.55 

13.62 

90.45 

0 0 

50 

2264.6 

27.95 

77.90 

90.00 

22 

6 54 

4015.53 

10.50 

207.73 

5.01 

60.17 

23  27 

9 

4215.5 

15.30 

200.44 

100.00 

0 

47  54 

2504.58 

-29.07 

65.92 

23.60 

91.17 

9 30 

59 

1904.6 

- 

29.39 

57,15 

100.00 

23 

22  45 

4570.79 

19.94 

209.11 

4.39 

67.26 

24  30 

56 

3970  .0 

16.69 

101 .82 

110.00 

10 

0 35 

2332.15 

-34 .05 

46.57 

13.41 

93.17 

10  47 

27 

1732.1 

33.24 

37 .42 

110.00 

0 22  30 

4395.98 

23.77 

174.01 

2.55 

64.67 

1 35 

46 

3796.0 

20.16 

166.72 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.4223 

TRA 

6.7200 

TC3-1.2200  8AU  1,1117 

SCT 

5426.9  SCR 

356. 

,3  SG3 

90.3 

ST 

2204.0 

SR 

290.0 

SS 

570.2 

ROE  .4007 

RRA 

.3012 

RC3  -.0208  FAU  .00597 

RRT 

.3122  RRF 

.3055  RTF 

.9637 

CRT 

-.6010 

CRS 

.6034 

CST 

-.9998 

FOE  -.5452 

FRA 

1.5070 

FC3  -.OTS0 

BSP  18006 

SC0  5430.5  R23 

.0036  RJ  3 

.9630 

LSA 

2206.1 

MSA 

231  5 

SSA 

11*1 

eoe  2.4565 

6RA 

6.7267 

0C3  1 .2202  FSP  -331 

SGI 

5420.0  SG2 

330. 

,5  THA 

1.10 

Eli 

221 1 .0  EL2 

231  .5 

ALF 

175.41 

LAUNCH  DATE  MAR  7 1969 


FLIGHT  TJHE  200.00 


ARRIVAL  DATE  OCT  1 1969 


HELIOCENTRIC  CONIC 


OISTANCE  597.560 


RL  140.46 

LAL  .00 

La  166.25 

VL  25.514 

GAL  16.53 

AZL  93.08  Ha  312.30 

SMA  116.73 

ECC  .38586 

INC  3.0847 

VI 

30.012 

RP  107.49 

LAP  2.20 

LOP  118.59 

VP  36.503 

GAP  22.26 

ATP  92,08 

TAL  149.01 

TAP  101.31 

RCA  71 .69 

APO  161 .77 

V2 

35.255 

RC  213.276  Gl  -0.50 
PLANETOCENTRIC  CONIC 

GP  -10.96 

ZAL  *0.11 

ZAP  167.28 

ETS  241 .85 

ZAC  132.15 

ETE  189.80 

ZAC  153.71 

ETC  12.76 

CLP 

173.50 

C3  79.355 

VHL  0.900 

OLA  10.32  RAL  127.13 

RAO  6569.6 

VEL  14.167 

PTH  2.58 

VHP  14.229 

DPA  12.70 

RAP  112.92 

ECC 

2.3060 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 32  20 

2879.46 

-28.32 

87.63 

17.59 

09.9 0 

8 20  19 

2279.5 

-28.03 

78.98 

90.00 

22  7 53 

4871 .84 

19.89 

211.27 

9.05 

69.42 

23  29  5 

4271 .8 

16.91 

203.07 

100.00 

8 58  48 

2600.60 

-29.89 

67.12 

17.59 

90.54 

9 42  8 

2000.6 

-29.49 

50.33 

100.00 

23  24  7 

4625.93 

21.35 

192.59 

8.45 

68.57 

24  41  13 

4025.9 

18.25 

105.17 

110.00 

10  18  40 

2350.67 

-34.11 

48.01 

17.46 

92.32 

10  57  51 

1750.7 

-33.42 

30.04 

11 0.00 

0 24  40 

4448.63 

25.26 

177.37 

6.68 

66.16 

1 38  48 

3848.6 

21.82 

169.91 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 6936 

TRA 

7.3430  TC3 

-.9852  BAU 

1.0453 

SOT  5397.4  SCR 

338.6  SG3 

96.2 

ST 

2254.5  SR 

281  .7 

SS 

601  .6 

ROC  .4284 

RRA 

.2987  RC3 

-.0^40  FAU 

.00455 

RRT  .2753  RRF 

.2721  RTF 

*9685 

CRT 

- .6193  CRS 

.6180 

CST 

-.9998 

FOE  -.5843 

FRA 

1.5980  FC3 

-.0496  BSP 

17874 

SC6  5408.0  R23 

.0047  R13 

*9685 

LSA 

2339.9  MSA 

220.6 

SSA 

10.5 

- BOC  2.7294 

BRA 

7.3491  BC3 

.9853  FSP 

-322 

SGI  5398.2  SC2 

325.5  THA 

*99 

ELI 

2261.3  EL2 

220.5 

ALF 

175.53 

LAUNCH  DATE 

MAR 

7 1969 

flight  time 

210.00 

ARRIVAL 

OATE 

OCT 

3 1969 

heliocentric  CONIC 


OISTANCE  600.565 


RL  148.46 

LAL  .00 

ta  166.25 

VL  25.470 

GAL  18.22 

AZL  93.46 

HCA 

315.54 

SNA 

116.54 

ECC  .40674 

INC 

3.4556 

VI 

50.012 

RR  107.48 

LAP  2.42 

LOP  121.84 

VP  36.480 

GAP  23.61 

A7P  92.47 

TAL 

147.98 

TAP 

103.52 

RCA  69.14 

APO 

163.95 

V2 

35.258 

RC  214.754 

GL  -8.70 

GP  -10.83 

ZAL  30.73 

ZAP  166.81 

ETS  237.39 

7AE 

131.87  ETE 

189.58 

ZAC  151 .59 

ETC 

12.63 

CLP 

172.42 

PLANETOCENTRIC  CCNIC 

C3  92.923 

VHL  9.640 

DLA  9.76  RAL  128.49 

RAO  6569.8 

VEL  14.638 

PTH 

2.65 

VHP 

15.044 

DPA  12.58 

RAP 

115.10 

ECC 

2.5293 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIlC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 42  14 

2896.70 

-28.31 

88.89 

21.41 

89.27 

0 

30  31 

2296.7 

■Z8.il 

80.23 

90.00 

22  8 50 

4925.42 

21*13 

2M.71 

12.94 

70.70 

23 

30  55 

4325.4 

18.31 

207. IS 

100.00 

9 0 23 

2618,85 

-29.89 

68.47 

21.42 

89.83 

9 

52  2 

2010.8 

-29.60 

59.60 

100.00 

23  25  22 

4670.51 

22.62 

195.98 

12.37 

69.92 

24 

43  20 

4078.5 

19.68 

100.42 

110.00 

10  27  34 

237l .07 

-34.16 

49.61 

21.37 

91 .37 

11 

7 5 

1771 .1 

-33.59 

40.41 

110.00 

0 26  36 

4499.05 

26.60 

180.67 

10.67 

67.70 

1 

41  35 

3899.0 

23.34 

173.03 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBTT  DETERMINATION  ACCURACY 


TOE- 

-2.9934 

TRA 

0.0119 

TC3 

-.7779 

BAU 

.9664 

set 

5363.2  SCR 

320*3  SG3 

94.2 

ST 

2295.4 

SR 

272.8 

SS 

627.5 

ROE 

.4503 

RRA 

.2905 

RC3 

-.0086 

FAU 

.00307 

RRT 

.2300  ««F 

.2301  RTF 

.9730 

CRT 

-.6308 

CRS 

.6351 

CST 

-.9999 

FOE 

-.6271 

FRA 

1.6959 

FC3 

- .0286 

BSP 

17869 

SG6  5372.7  R23 

.0057  R13 

.9730 

LSA 

2386.1 

MSA 

209.4 

SSA 

9.8 

BOE 

3.0271 

BRA 

8.0172 

BC3 

.7779 

FSP 

-316 

SGI 

5363.7  SG2 

311.7  THA 

.79 

Eli 

2302.1 

El2 

209.2 

ALF 

175.62 

LAUNCH  OATE  MAR  7 1969 


FLIGHT  TIME  212.00 


ARRIVAL  OATE  OCT  5 1969 


HELIOCENTRIC  CONIC 


OISTANCE  602.961 


RL  140.46 

LAL 

.00 

La  166.25 

VL  25.444 

OAL  20.10  AZL  93.87 

Ha  318.77 

SMA 

116.37 

ECC  .43028 

INC 

3.0720 

VI 

30.012 

RP  107.48 

LAP 

2.55 

LOP  125.09 

VP  36.438 

GAP  23.13  A7P  92.91 

TAL  147.11 

TAP 

105.88 

RCA  66 . 30 

APO 

166.44 

V2 

35.259 

RC  216.204 

GL 

-8.87 

GP  -10.70 

ZAL  37.35 

ZAP  166.21  ETS  233.00 

ZAC  131.52 

ETE 

189.34 

ZAC  149.56 

ETC 

12.53 

CLP 

171  .25 

PLANETOCENTRIC  CONIC 

C3  109.468 

VHL 

10.463 

OLA  9.20 

RAL  129.67 

RAD  6570. 

1 VEL  15.192 

PTH  2.73 

VHP 

15. 

968 

DPA  12.43 

RAP 

117,20 

ECC 

2.8016 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

50  46 

2916.03 

-28.28 

90.31 

25.04 

00.56 

8 

39  22 

2316.0 

'20.10 

81  .64 

90.00 

22 

9 42 

4973.91 

22.23 

218.01 

16.67 

72.00 

23 

32 

38 

4375.9 

19.56 

210.35 

100.00 

9 

16  39 

2639.01 

-29.88 

69.97 

25.08 

89.04 

10 

0 

38 

2039.0 

29.69 

61 .17 

100.00 

23 

26  30 

4720.16 

23.75 

199.24 

16.12 

71.29 

24 

45 

18 

4128.2 

20.97 

191 .55 

110.00 

10 

35  15 

2393.07 

-34.18 

*1.32 

25.11 

90.36 

11 

15 

8 

1793.1 

-33.75 

42.11 

110.00 

0 28  19 

4546.86 

27.80 

183.87 

14.51 

69.25 

1 

44 

6 

3946.9 

24.72 

176.05 

DIFFERENTIAL  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC-3. 3113 

TRA 

0.7408 

TC3  -.5927 

BAU  .8675 

SCT 

5324.5  SCR  302.0  SC 3 

92.2 

ST  2325.3 

SR 

264.2 

SS 

655.9 

ROE  .4751 

RRA 

.2757  RC3  -.0045 

FAU  .00140 

RRT 

.1752  RRF 

.1785  RTF 

.9773 

CRT  -.6593 

CRS 

.6535 

CST 

-.9999 

FOE  -.6728 

FRA 

1.8047 

re 3 -.0110 

BSP  17026 

SOB 

5333.1  R23 

.0069  R13  . 

.9773 

LSA  2422.3 

MSA 

190.3 

SSA 

9.3 

BOE  3.3453 

BRA 

8.7451 

8C3  .5927 

FSP  -310 

SGI 

5324.8  SG2  297,3  THA 

.57 

ELI  2331.8 

EL2 

190.1 

AlF 

175,68 

2120 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  214.00  ARRIVAL  OATE  OCT  7 J 969 

HELIOCENTRIC  CONIC  DISTANCE  604.649 

RL  1 40 , 46  LAL  .00  LOL  166.25  VL  25.412  GAL  22.19  ATL  94.35  HCA  322.01  SMA  J16.2D  ECC  .45690  INC  4.5457  VJ  30.012 

RP  1.07.47  LAP  2.67  LOP  120.34  VP  36.437  GAP  26.07  A7P  93.43  TAL  146.43  TAP  100.43  RCA  63.11  APO  169.30  V2  35-260 

RC  217.629  CL  -9.00  GP  -10.50  TAL  36.55  ZAP  165.47  ETS  220.70  TAE  131.06  ETE  109.09  2AC  147.61  ETC  12.46  ClP  169.99 

PLANETOCENTRIC  CONIC 

C3  129.009  VHL  11.393  OLA  0.09  RAL  130.65  RAO  6570.4  VEL  15.047  PTH  2.01  VHP  17.024  OPA  12.27  RAP  119.20*  ECC  3.1363 
LNCH  A7MTM  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A$C  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 57  52  2937.10  -20.24  91.05  20.46  07.79  0 46  49  2337.2  -20.25  03.19 

90.00  221020  5022.91  23.19  221.12  20.17  73.27  233411  4422.9  20.60  213.35 

100.00  9 23  32  2660.06  -29.04  71.59  20.52  00.10  10  7 53  2060.9  -29.70  62.79 

100.00  23  27  29  4774.46  24.72  202.34  19.66  72.64  ?4  47  3 4174.5  22.11  194.51 

110.00  10  41  39  2416.43  -34.10  53.15  20.63  09.20  11  21  55  1016.4  -33.90  43.91 

110.00  0 29  47  4591.65  20.04  106.94  J0.J3  70.00  14619  3991.7  25.95  170.96 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-3.6530  TRA  9.5370  TC3  -.4206  BAU  .7430  SGT  5201  .3  SGR  203.9  SG3  90.3  ST  2344.4  SR  256.1  SS  607.5 

ROE  .5034  RRA  .2525  RC3  -.0016  FAU- .00054  RRT  .1003  RRf  .1146  RTF  .9012  CRT  -.6011  CRS  .6736  CST  -.9999 

FDE  -.7224  FRA  1.9262  FC3  .0036  BSP  17772  SG6  5209.0  R23  .0001  R13  .9012  LSA  2449.4  MSA  107.3  SSA  0.7 

BOE  3.6075  BRA  9.5404  BC3  .4266  FSP  -304  SGl  5201.4  SG2  202.3  THA  .33  ELI  2351  .0  EL2  107.0  ALF  175.72 

LAUNCH  OATE  MAR  7 1 96 9 FLIGHT  TIME  216.00  ARRIVAL  DATE  OCT  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  605.361 

RL  140.46  LAL  .00  LOL  166.25  VL  25.303  GAL  24.56  ATI  94.09  HCA  325.24  SMA  116.05  ECC  .40710  INC  4.0934  VI  30.012 

RP  107.47  LAP  2.79  LOP  131.59  VP  36.417  GAP  20.07  ATP  94.02  TAL  145.99  TAP  111.23  RCA  59.53  APO  172.50  V2  35.261 

RC  219.02 6 GL  -9.10  GP  -10.46  TAL  35.77  TAP  164.50  ETS  224.52  TAE  130.40  ETE  100.02  TAC  145.70  ETC  12.42  CLP  160.61 

PLANETOCENTRIC  CONIC 


C3  155.043 

VHL  12.452 

OLA  0.57  RAL  131.44 

RAO  6570. 7 

VEL  16.624 

PTH  2.09 

VHP  10.235 

OPA  12.09  RAP  121 .07 

ECC  3.5516 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 3 28 

2959.97 

-20.17 

93.52 

31.62 

06.96 

0 52  40 

2360.0 

-28.29 

84.05 

90.00 

22  11  7 

5065.90 

24.00 

224 .01 

23.40 

74.50 

23  35  33 

4465.9 

21 .64 

216.13 

100.00 

9 20  50 

2604.19 

-29.70 

73.33 

31.71 

07.27 

10  13  42 

2084.2 

-29.84 

64.52 

100.00 

23  20  10 

4016.92 

25.55 

205.22 

22.92 

73.94 

24  40  35 

4216.9 

23.10 

197.27 

110.00 

10  46  42 

2440.93 

-34.14 

55.06 

31.91 

60.15 

11  27  23 

1040.9 

-34.02 

45.02 

110.00 

0 30  59 

4632.94 

29.73 

189.03 

21.49 

72.29 

1 40  12 

4032.9 

27.02 

1 01 .69 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-4. 0162  TRA10. 4130  TC3  -.2020  BAU  .5061  SGT  5234.0  SGR  266.9  SG3  00.6  ST  2351  .4  SR  240.6  SS  722.7 

ROC  .5361  RRA  .2190  RC3  .0001  FAU-. 00290  RRT  .0270  RRF  .0359  RTF  .9040  CRT  -.7039  CRS  ^6950  CST  -.9999 

FDE  -.7757  FRA  2.0630  FC3  .0162  BSP  17505  SGfl  5240.0  R23  .0093  R13  .9048  LSA  2466.2  MSA  176.5  SSA  0.1 

BOE  4.0510  BRA10.416J  0C3  .2020  FSP  -296  SGl  5234.0  SG2  266.0  THA  .00  ELI  2350.0  El2  176.1  ALF  175.72 


LAUNCH  04 TE  MAR  7 1969  FLIGHT  TIME  210.00  ARRIVAL  DATE  OCT  11  1969 

HELIOCENTRIC  CONIC  OISTANCE  604.037 

RL  140.46  LAL  .00  LOL  166.25  Vl  25.350  CAL  27.25  ATL  95.54  HCA  320.47  SMA  115.92  ECC  .52143  INC  5.5301  VI  30.012 

RP  107.47  LAP  2.09  LOP  134,04  VP  36.399  GAP  31.10  ATP  94.72  TAL  145.04  TAP  114.31  RCA  55.40  APO  176.37  V2  35.260 

RC  220.396  Gl  -9.16  GP  -10.34  7al  35.21  TAP  103.51  ETS  220.46  TAE  129.76  ETE  100.51  TAC  144.10  ETC  12.41  ClP  167.00 

PLANETOCENTRIC  CONIC 

C3  106.652  VHL  13.662  OLA  0.35  RAL  131.99  RAO  6571  .0  VEL  17.549  PTH  2.97  VHP  19.636  OPA  11.92  RAP  122.79  ECC  4.D7J0 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 7 24 

2904.32 

-20.07 

95.29 

34.40 

06.07 

0 57 

0 

2304.3 

20.31 

06.63 

90.00 

22  11  37 

5104.33 

24.67 

226.62 

26.30 

75.65 

23  36 

41 

4504.3 

22.46 

210.65 

100.00 

9 32  47 

2700.92 

-29,69 

75.16 

34.60 

06.31 

10  17 

56 

Z\0S.9 

•29.00 

66.36 

100  .op 

23  28  54 

4054.96 

26.24 

207.03 

25.05 

75.15 

24  49 

49 

4255.0 

23.95 

199.79 

110.00 

10  50  16 

2466.47 

-34.06 

57.05 

34.90 

06.97 

1 1 31 

22 

1666.5 

■34.11 

47.01 

110.00 

0 31  51 

4670.10 

30.47 

192.47 

24.51 

73.70 

1 49 

41 

4070.2 

27.94 

104.19 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC-4.4136 

TRA 11 .3609 

TC3  -.1560 

BAU  .3914 

SGT 

5100.0  SGR 

?5l .6  SC3 

06.9 

ST  2340.7 

SR 

241  .0 

SS 

763.3 

ROE  .5742 

RRA  . 1 724 

RC3  .0000 

FAU- .00572 

RRT 

-.0725  RRF 

-.0615  RTF 

.9000 

CRT  -.7290  CRS 

.7191 

CST 

-.9990 

FOE  -.0358 

FRA  2.2179 

FC3  .0265 

BSP  1 7519 

see 

5106.2  R23 

-.0104  R13  - 

.9000 

LSA  2475.9 

MSA 

165.6 

SSA 

7.5 

BOE  4.4500 

BRA11 .3702  0C3  .1560 

FSP  -292 

SGl 

5100.1  SG2 

251.0  THA  179.00 

ELI  2355.3 

EL2 

165.0 

ALF 

175.69 

LAUNCH  DATE  MAR  7 1969  FLIGHT  TIME  220.00  ARRIVAL  DATE  OCT  J3  1969 

HELIOCENTRIC  CONIC  OISTANCE  602.710 

RL  140.46  LAL  .00  La  166.25  VL  25.336  GAL  30.33  ATL  96.31  HCA  331.69  SMA  115.01  ECC  .56052  INC  6.3131  vj  30.012 

RP  107.40  LAP  2.99  LOP  130.09  VP  36.303  GAP  33.07  ATP  95.56  TAL  J46.06  TAP  117,75  RCA  50.90  APO  100.73  V2  35.259 

RC  221.738  GL  -9.19  GP  -10.22  TAL  34.91  TAP  162.22  ETS  2J6.52  TAE  120.84  ETE  100.16  TAC  142.59  ETC  12.43  ClP  165.37 

PLANETOCENTRIC  CCNIC 


C3  226.647 

VHL  15.055 

OLA  0.24 

RAL  132.29  RAO  6571 . 

,3  VEL  16.634  PTH  3.05 

VHP  21.264 

OPA  11. 77 

RAP 

124,33 

ECC 

4.7300 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 9 29 

3010.25 

-27.93 

97.10 

36.99 

05.14 

8 59 

39 

2410.2 

-20.31 

00.53 

90.00 

22  11  55 

5137.50 

25.21 

220.90 

20.80 

76.67 

23  37 

33 

4537,5 

23.13 

220.05 

100.00 

9 34  40 

2735.03 

-29.56 

77.09 

37.J5 

05.31 

10  20  23 

2135.0 

-29.09 

60.30 

100.00 

23  29  17 

4007.95 

26.00 

210.13 

20.37 

76.24 

24  50 

45 

4207,9 

24.64 

201  .99 

110.00 

10  52  0 

2493.00 

-33.95 

59.12 

37.55 

05.75 

11  33 

42 

1093.0 

-34.17 

49.80 

110.00 

0 32  21 

4702.74 

31.07 

194.02 

27.12 

74.97 

1 50 

44 

4102.7 

20,69 

106.43 

DIFFERENTIAL  CORRECTIONS 

MIO-COJRSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.0300 

TRA12.4170 

TC3  -.0475 

BAU  .1440 

SGT  5119.S  SCR 

239.4  9G3 

05.4 

ST  2333.1 

SR 

236.0 

SS 

009.4 

ROE  .6191 

RRA  .1095 

RC3  .0004 

FAU-  .00927 

RRT 

-.1901  RRF 

-.1777  RTF 

.9907 

CRT  -.7553  CRS 

.7446 

CST 

-.9990 

FOE  -.9021 

FRA  2.3920 

FC3  .0354 

BSP  1 7409 

SG6 

5125.4  R23 

-.0113  RI3  - 

.9907 

LSA  2475.9  MSA 

155.0 

SSA 

7.0 

BOE  4.0703 

0RA12.4J  75 

BC3  .0475 

FSP  -207 

SGl 

5120.0  SG2 

235.0  THA  179.49 

ELI  2339.9  El2 

154.2 

ALF 

175.61 

2129 
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EARTH-VENUS  TRAJECTORIES  ' VOL  4 1968-69  ' 


LAUNCH  CATE  MAR  0 1969 


heliocentric  CONIC 


Rl 

140.50 

LAL 

.00 

RP 

100  .67 

LAP 

-.21 

RC 

60.274 

GL 

-.79 

.00  10L  167. 25 


plane tocentric  conic 

C3  55.541  VHL  7.453  CLA  -.36 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


0 27  19  £457 . 4 7 

12  20  5 5^3 .53 

1 48  30  2195.62 

13  41  36  4H60.62 

2 56  22  1983.18 

14  50  13  4645.81 


vl  29.043 
VP  38.713 
7Al  166.30 

RAl  1.17 

INJ  LAT 
-24 .63 

24 .99 
-25.97 

26.34 

-29.61 

29.99 


GAl 

GAP 

7AP 


Flight  time  70.00 
CISTANCE  203.577 

-13.52  a7l  90.21  MCA  92.67  SMA 
-4.58  A7P  89.99  TAl  243.33  TAP 
52.75  ET5  341  .05  7AE  152.7]  ETE 


ARRIVAL  CATE  mav  17  1969 


VEL  13.300 

PTH  2.43 

VHP 

5. 

411 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

I TIME 

240.11 

104.44 

1 

0 

17 

240.40 

76.23 

13 

45 

29 

239.72 

105.34 

2 

25 

5 

240.02 

75.33 

15 

2 

36 

230.49 

107,92 

3 

29 

25 

230.83 

72.77 

16 

7 

39 

RAC  6569.0 
INJ  LONG 

57.47 
227.94 

37.02 
200.23 

20.47 
190.74 

MIC-COURSE  EXECUTION  ACCURACY 

100.2 

.1034 


TC3 

.1110 

BAU 

.2036 

SGT 

447.5 

SGR 

546.7 

SG3 

RC3 

.2503 

FAU 

.08178 

RRT 

-.0791 

RRF 

-.6509 

RTF 

FC3- 

1 .2748 

BSP 

1205 

SOB 

706.5 

R23 

.0404 

Rl  3 

BC3 

.2  742 

FSP 

-531 

SGI 

550.1 

SG2 

443.4 

THA 

ECC 

.24007 

INC 

.2085 

VI 

50  .00  4 

RCA 

106.05 

APO 

174.36 

V2 

34.873 

7AC 

134. 70 

ETC 

151.76 

CLP 

-48.09 

CPA 

32-72 

RAP 

19.47 

ECC 

1 .9141 

PC' 

CST  TIM 

INj 

i 2 LAT 

INJ 

2 LONG 

1857.5 

22.40 

49.5  1 

4523.5 

22.05 

? I 9 - 92 

1595.6 

23.61 

29.8? 

4260.6 

24.07 

200 . 1 6 

1383,2 

■26.80 

12.35 

4045.8 

27.34 

182-55 

ORB 

IT  DETERMINATION  ACCURACY 

ST 

199.4 

SR 

263  . 1 

SS 

353.9 

CRT 

.5527 

CRS 

-.7640 

CST 

-.9522 

LSA 

452. J 

MSA 

168.3 

SSA 

22.0 

ELI 

293.3 

El2 

M7.9 

alf 

58.12 

LAUNCH  CATE  mar  0 1969 

heliocentric  conic 
Rl  140.50  LAL  .00  IOL  167.25 

RP  108.70  LAP  -.40  LOP  263.09 

RC  70.456  CL  -1 .52  GP  26.35 

plane tocentric  conic 


90.00  0 33  21 

90.00  12  15  7 

100.00  1 54  11 

100.00  13  36  50 

110.00  3 1 15 

110. 00  14  46  23 

DIFFERENTIAL  corrections 
toe  -.2290  TRA  -.5344  TC3  .0794 
ROE  -.2606  RRA  .4274  RC3  .2009 
FDE-1 .0444  FRA- 1 .0930  FC3-1.3952 
BCE  .3604  BRA  .6043  BC3  .2919 


vl  29 .066 
VP  30.721 
7Al  166.41 


FLIGHT  TIME  72.00 
OISTANCE  210.177 

GAL  -13.30  A7L  90.40  MCA  95.04  SMA  140.01 

GAP  -3.09  A7P  09.96  TAL  243.60  TAP  339.52 

7AP  57.26  ETS  344 .00  7AE  152.70  ETE  62.00 


RAL  1.30  RAO  6569.0  VEL  13.261 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2429.79 

-24.14 

55.59 

239.62 

5141 .81 

25.20 

229.20 

240.49 

2169.05 

-25.40 

36.00 

239.21 

4077.70 

26.63 

209.4? 

240.12 

1959.06 

- 29.09 

10.70 

237.93 

4660.5! 

30.20 

191 .78 

230.90 

PTH  2. 42  VHP 
INJ  A7MTH  INJ 
105.27 
76.00 
106.18 
75.90 
100.79 
73.33 


5.100 
TIME 

1 13  50 

13  40  49 

2 3 0 20 

14  50  16 

3 33  54 

16  4 4 


BAU  .2127  SGT  466.3  SGR  576.4  SG3  204.0 

FAU  .00782  RRT  -.1031  RRF  -.6903  RTF  .2304 

BSP  1325  SG6  741.4  R23  .0073  R13*-I006 

FSP  -506  SGI  592.0  SG2  446.4  THA  110.31 


ARRIVAL  CATE  MAY  19  1969 


ECC  .23737  INC  .3977  vj  30.004 

RCA  107.30  APO  174.23  V2  34.062 

7AC  112.77  ETC  152.22  CLP  -52.88 

CPA  33.26  RAP  17.21  ECC  1.8968 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1029.0  -23.03  47.69 

4541.8  23.21  221.14 

1569.0  -23.02  20.07 

4277.0  24.43  201-31 

1359.1  -26.25  10.75 

4060.5  27.70  183.54 

ORBIT  DETERMINATION  ACCURACY 
ST  217.0  SR  245.4  SS  381 .3 

CRT  .5150  CRS  -.7436  CST  -.9495 

LSA  472.1  MSA  1 7 1 .4  SSA  22.1 

ELI  206.2  El2  159.4  alf  53  .73 


LAUNCH  CATE  MAR  8 1 969 

HELIOCENTRIC  CONIC 
Rl  148.50  LAL  .00  lOl  167.25 
RP  108.73  LAP  -.fcTLOP  266.26 

RC  72.672  GL  -2.28 CP  2 7.69 

PLANE TOCENTRIC  CONIC 
C3  53.507  VHL  7.335  CLA  -1.83 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 39  37  2402.67 

90.00  12  10  35  5159.9! 

100.00  207  2143-02 

100.00  13  32  46  4094.80 

1 10.00  3 6 24  1935.49 

110.00  14  42  58  4675.08 

DIFFERENTIAL  CCRRECTICN5 
TCE  -.2506  TRA  -.5776  TC3  .0404 

RCE  -.2588  RRA  .4406  RC3  .3128 

FOE  - 1 .1 582  FRA- 1 , 1 536  FC3-1.5139 

BCE  .3603  BRA  .7265  6C3  .3154 

LAUNCH  CATE  MAR  8 1969 


flight  time  74.00 

DISTANCE  216.734 

VL  29.079  CAL  -13.24  A7l  90.59  HCA  99.01  SMA  140.92 

VP  38.722  GAP  -3.23  A ?P  09.91  TAl  243.07  TAP  342.88 

7Al  166.39  7AP  6i ,00  ET5  346.22  7A£  152.43  ETE  69.31 


ARRIVAL  CATE  MA Y 21  1969 


ECC  .23490  INC  .5009  Vl  30.004 
RCA  107.81  APO  174.02  V2  34.853 
7AC  110.72  ETC  352.83  CLP  '57.84 


RAL  1.52 
INJ  LAT 
-23.64 

25.56 
-24.97 

26.91 

-20.56 

30.56 

BAU  .2256 
FAU  .09357 
BSP  1495 
FSP  -643 


RAC  6568. 
INJ  LONG 
53.76 
230.45 
34.23 
210.61 
17.15 
192.03 
MID 
SGT 
RRT 
SG6 
SGI 


9 VEL  13.224  PTH  2.42  VHP  4.907  CPA  33.72  RAP  14.77  ECC  1 .0806 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
239.25  106.05  1 19  40 

77.37  13  36  34 

106.98 


240.68 

238.82 

240.33 

237.49 

239.23 


2 35  50 
76.47  14  54  21 

109.63  3 38  40 

73.89  16  0 53 


COURSE  EXECUTION  ACCURACY 
496.9  SGR  608.0  SG3  221 .0 


PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1802.7  -23.22  45.93 

4559.9  23.56  222-35 

1543.0  -22.41  26.37 

4294.8  24.78  202.45 

1335-5  -25.62  9.21 

4075.1  28 .05  184.53 

ORBIT  DETERMINATION  ACCURACY 

ST  238.7  SR  228.1  SS  409.0 
CRT  .4730  CRS  -.7156  CST  -.9400 


flight  time  76. op 


HELIOCENTRIC  CONIC  DISTANCE  223.240 

Rl  U8.50  LAL  .00  La  167.25  VL  29.082  GAL  -13.10  A7l  90.78  HCA 

RP  100.76  LAP  -.77  LOP  269.43  VP  38.716  GAP  -2.61  A7P  89.83  TAl 

RC  74.919  GL  -3.06  GP  29.01  7AL  166.26  7AP  66.56  ETS  348.53  7A£ 

PLANETOCENTRIC  CONIC 

C3  5?. 571  VHL  7.251  OLA  -2.55  RAL  1-82  RAC  6568.9  VEL  13.108  PTH 


2.41 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

0 46  11 

2375.86 

-23.13 

5!  .96 

238.99 

106.81 

3 2 6 24 

5177.97 

25.82 

231 .71 

240.97 

77.95 

2 6 21 

2317.30 

-24.45 

32.50 

238.54 

107.75 

13  28  56 

4911 .77 

27.17 

211.80 

240.63 

77.04 

3 115? 

1912.20 

-28.02 

1 5.56 

237.17 

110.43 

14  39  54 

4689.63 

30.83 

193.07 

239.57 

74  .45 

90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
ft?  -.2790  TRA  -.6274  TC3  -.0063 
RCE  -.2279  RRA  .4506  RC3  .3444 
FCE-1.2654  FRA- 1 . 1 965  FC3-1.6221 
BCE  .3602  BRA  .7724  8C3  .3445 


.7403 

LSA 

495 

.7 

MSA 

173.3 

SSA 

22.1 

17.77 

Eli 

283 

.5 

EL? 

169.2 

AlF 

42.25 

ARRIVAL 

CATE 

MAY 

23  1969 

SMA 

140 

.94 

ECC 

.23261 

INC 

.70  34 

VI 

30.004 

TAP 

346 

.10 

RCA 

108. 

16 

APO 

173.73 

V2 

34  .844 

ETE 

76 

.81 

7 AC 

108. 

59 

ETC 

153.56 

CLP 

-62.94 

VHP 

4,i 

830 

CPA 

34  . 

09 

RAP 

12.22 

ECC 

1 .8652 

INJ 

time 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

? LONG 

1 

25 

47 

1775. 

,9 

' 

20.61 

44  .20 

13  32  42 

2 41  38 

14  50  40 

3 43  44 

15  50  4 


BAU  .2421  SGT  543.1  SGR  639v<  SG3  235.5 

FAU  .09050  RRT  -.4002  RRP  -.7643  RTF  .4000 

BSP  1693  SG8  030.9  R23  .1205  Rl 3 -.7758 

FSP  -692  5G1  710.4  SG2  446.3  THA  124.05 


4570.0  23.90  223.57 

1517.3  -21.79  24.71 

4311.8  25. J 2 203.60 

1312.2  -24.98  7.70 

4089.6  28.39  185.52 

orbit  determination  ACCURACY 
ST  266.0  SR  210.0  SS  434.8 

CRT  .4257  CRS  -.6795  CST  -.9480 

LSA  522.7  MSA  173.7  SSA  22.1 

ELI  291 .0  EL2  173.7  alf  30.35 


2130 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968  69* 


lUNCH  CATE  MAR  0 1969 

flight  time 

70.00 

ARRIVAL  CATE 

MAT 

25  1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00 

LOt  167.25 

VL  29.076 

DISTANCE  229. 
gal  -12.97  A7l  90.90 

718 

HCA  105.34 

SMA 

UO.09 

ECC  .23046 

INC  .9024 

Vl 

30.004 

RP  108.70 

LAP  -.95 

LOP  272.59 

VP  38 . 704 

GAP  -2.02 

A7P  09.74 

TAL  243.04 

TAP 

349.10 

RCA  100.4? 

APO  173.36 

V2 

34  .035 

RC  77.194 

CL  -3.00 

GP  30.30 

7Al  166.00 

7AP  71.25 

ETS  350.92 

7AE  150.94 

ETE 

84.27 

7AC  106.43 

ETC  154.39 

ClP 

-60 . 1 4 

PLANETOCENTRIC  CONIC 
C3  51 .674  VHL  7.100 

ClA  -3.27 

RAL  2.20 

RAC  6560.9 

VEL  13.154 

PTH  2.40 

VHP 

4.707 

DPA  34 . 30 

RAP  9.60 

ECC 

1 .0504 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIM€ 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 53  5 

2349.13 

-22.59 

50.19 

230.04 

107.54 

1 

32  3 4 

1749.3 

-19.90 

42-49 

90.00 

12  2 32 

5196.17 

26.07 

232.98 

241  .34 

70.54 

33 

29  0 

4596.2 

24  .23 

224 .80 

100.00 

2 12  54 

2091 .66 

-23.91 

30.79 

230.37 

100.50 

2 

47  46 

14 91  .7 

-21 .16 

23.07 

100.00 

13  25  24 

4920.87 

27.43 

213.01 

241.02 

77.63 

14 

47  33 

4320.9 

25.45 

204 . 76 

1 10.00 

3 17  30 

1800.99 

-27.46 

13.99 

236.95 

111.21 

3 

49  7 

1209.0 

-24.33 

6.22 

110.00 

14  37  9 

4704.30 

31 .10 

194.93 

240.00 

75.03 

15 

55  33 

4104.3 

28.73 

106.53 

DIFFERENTIAL  corrections 


MlC-COORSe  EXECUTION  ACCURACY 


0R6IT  DETERMINATION  ACCURACV 


TCE  - 

.3131 

TRA 

-.6015 

TC3 

-.0594 

BAU 

.2630 

SGT 

604.6 

SGR 

670.8  SG3 

240.4 

ST 

298.2 

SR 

190.9 

SS 

460.4 

ROE  - 

.1950 

RRA 

.4570 

RC3 

.3760 

FAU 

.10271 

RRT 

-.5004 

RRF 

-.7909  RTF 

.5842 

CRT 

.3664 

CRS 

-.6301 

CST 

-.9409 

FCE-1 

.3685 

FRA- 

1 .2253 

FC3- 

1 .7207 

BSP 

1941 

see 

903.1 

R23 

.1390  R13 

-.8060 

LSA 

554  .0 

MSA 

172.9 

SSA 

22.0 

BCE 

.3609 

0RA 

.8210 

8C3 

.3007 

FSP 

-741 

SGI 

706.5 

SG2 

444.2  THA 

129.22 

ELI 

310.2 

EL2 

170.8 

ALF 

19.24 

LAUNCH  DATE  MAR  8 1969 


FLIGHT  TIME  80.00 


ARRIVAL  CATE  MAT  27  1969 


HELIOCENTRIC  CONIC 

RL  140. 50  LAL  .00  LOL  167.25  VL  29 .063 

RP  100.01  LAP  -1.13  LOP  275.76  VP  30.607 

RC  79.493  GL  -4.73  GP  31.53  7AL  165.62 

plane tocen tr i c conic 


DISTANCE  236.147 

GAL  -12.03  A7L  91.19  HCA  100.50  SNA  140.70  ECC  .22042  INC  1.1076  VI  30.004 

GAP  -1.46  A7P  09.62  TAL  243.62  TAP  352.13  RCA  100.62  APO  172.93  V2  34.027 

7AP  75.91  ETS  353.41  7AE  149.69  ETC  91.44  7AC  104.27  ETC  155.31  CLP  -73.40 


C3  50.810 

VHL  7.1 28 

OLA  -4.00 

RAl  2.66 

RAO  6568.9 

VEL  13.121 

PTH  2.40 

VHP  4.617 

CPA  34.60 

RAP  6.98 

ECC  1 .8362 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 0 22 

2322  .2J 

-22.03 

40.42 

238.78 

108.26 

1 39  4 

1 722 .2 

-19.33 

40.70 

90.00 

11  58  54 

5214.69 

26.32 

234.29 

241  .81 

79.15 

13  25  49 

4614.7 

24.55 

226.06 

100.00 

2 19  50 

2065.86 

-23.34 

29.00 

230.29 

109.22 

2 54  J6 

1465.9 

-20.50 

21  .44 

100.00 

13  22  7 

4946.28 

27.68 

214.24 

241.51 

78.23 

14  44  34 

4346.3 

25.77 

205.96 

110.00 

3 23  47 

1865.67 

-26.87 

12.42 

236.03 

111  .97 

3 54  53 

1265.7 

-23.65 

4 .74 

110.00 

14  34  40 

4719.24 

31.35 

196.02 

240.53 

75.63 

15  53  19 

41 19.2 

29.06 

187.57 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.3541 

TRA 

-.7398 

TC3  -.1189 

BAU 

.2076 

SGT 

601.9  SGR 

700.4 

SG3 

259.0 

ST 

336.1 

SR 

171  .8 

SS 

404 .7 

ROE  -.1612 

RRA 

.4611 

RC3  .4064 

FAU 

.10587 

RRT 

-.5920  RRF 

-.0134 

RTF 

.6671 

CRT 

.2919 

CRS 

-.5637 

CST 

-.9506 

FOE-1 .4620 

FRA- 

•1  .2354 

FC3-1 .8038 

BSP 

2225 

SGB 

977.5  R23 

.1468 

R13 

-.8325 

LSA 

589.7 

MSA 

170.9 

SSA 

22.0 

BOE  . 3090 

BRA 

.0717 

BC3  .4255 

FSP 

-783 

SGI 

072.3  SG2 

441  .3 

THA 

133.71 

ELI 

341  .0 

El2 

162.0 

ALF 

1 1 .00 

LAUNCH  CATE  MAR  0 1969 


flight  time  02.00 


ARRIVAL  CATE  M*v  29  1969 


HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  167.25 

RP  100.03  LAP  -1*30  LOP  278.92 

RC  01  .813  GL  -5.62  GP  32 . 70 

PLANETOCENTRIC  CONIC 


OISTANCE  242.535 

Vl  29.042  GAL  -12.69  A7l  91.40  HCA  111.67  5MA  140.60  ECC  .22647  INC  1 .4002  VI  30.004 
VP  30.665  GAP  -.93  A7P  09.40  TAL  243.29  TAP  354.96  RCA  100.75  APO  172,44  V2  34.820 
7Al  165.13  7AP  00.47  ETS  356 .00  7AE  140.14  ETE  90.15  ?AC  102.16  ETC  156.26  ClP  -78.66 


C3  49.973 

VHL 

7.069 

CLA  -4.74 

RAl  3.19 

RAO  6568.8  VEL  13.009 

PTH  2.39 

VHP  4, 

.559 

CPA  34.76 

•RAP 

4.40 

ECC 

1 .0224 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

8 6 

2294.05 

-21  .43 

46.63 

238.01 

108.96 

I 46 

21 

1694.8 

18.65 

39.06 

90.00 

11 

55  28 

5233.78 

26.55 

235.63 

242.38 

79.70 

13  22 

42 

4633.8 

24.87 

227.37 

100.00 

2 

27  13 

2039.64 

-22.74 

27.37 

230.31 

109.94 

3 1 

12 

1439.6 

19.82 

19.79 

100.00 

13 

19  2 

4964.22 

27.92 

215.52 

242.09 

70.86 

14  41 

46 

4364.2 

26.10 

207 . 1 9 

110.00 

3 

30  21 

1841 .99 

-26.26 

10.86 

236.00 

112.71 

4 1 

3 

1242.0 

22.95 

3.26 

1 10.00 

U 

32  24 

4734.64 

31  .61 

197.15 

241  .15 

76.25 

15  51 

18 

4134.6 

29.40 

180.64 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE  -.4 022 

TRA 

-.8012 

TC3  -.1843 

BAU  .3151 

SGT 

773.0  SGR 

725.9  SG3  266.2 

ST  300.2 

SR 

153.7 

SS 

506.0 

RCE  -.1279 

RRA 

.4590 

RC3  .4342 

FAU  .10765 

RRT 

-.6577  RRF  - 

.0317  RTF 

.7302 

CRT  .2010 

CRS 

-.47 82 

CST 

-.9529 

FCE-1 .5307 

FRA- 

1 .2217 

FC3-J .8650 

BSP  2530 

SGB 

1061 .0  R23 

.1538  R13  - 

.0527 

LSA  628.9 

MSA 

J67.0 

SSA 

21  .9 

BCE  .4220 

BRA 

.9234 

BC3  .4717 

FSP  -809 

SGI 

966.5  SC2 

437.0  THA  137.70 

ELI  381.7 

El2 

150.0 

ALF 

5.50 

LAUNCH  CATE  MAR  0 1969 


flight  time  84 .00 


ARRIVAL  cate  mat  31  1969 


HELIOCENTRIC  CONIC 


DISTANCE  240.003 


RL  148.50 

LAL 

.00 

LOL  167.25 

VL  29.015 

GAL  -12.55 

A7L  91.62 

HCA  114.03 

SMA 

14C 

1.36 

ECC  .22460 

INC 

I .6224 

Vl 

30.004 

RP  100.85 

LAP 

-1  .47 

LOP  2 82.08 

VP  30.638 

GAP  -.43 

A7P  89.32 

TAL  242.05 

TAP 

357 

'.68 

RCA  108.84 

APO 

17! .09 

V2 

34.81  3 

RC  84.153 

GL 

-6.57 

GP  33.81 

7Al  164.52 

7AP  84.90 

ETS  358.66 

7AE  146.34 

ETE 

104 

.27 

7AC  100.15 

ETC 

157.23 

CLP 

-83.86 

PLANETOCENTRIC  CONIC 

C3  49.163 

VHL 

7.012 

OLA  -5.51 

RAL  3.81 

RAD  6560.0 

VEL  13^59 

PTH  2.30 

VHP 

4. 

529 

OP A 34.80 

RAP 

1 .93 

ECC 

1 .8091 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

16  21 

2266.74 

-20.80 

44.01 

238.94 

109.66 

1 

54 

7 

1666.7 

-17.93 

37.31 

90.00 

1 1 

52  8 

5253.74 

26.79 

237.05 

24J.04 

80.46 

13 

19 

41 

4653.7 

25.19 

220.74 

100.00 

2 

35  5 

2012.73 

-22.11 

25.62 

230,43 

110.65 

3 

8 

38 

1412.7 

-19.10 

10.11 

100.00 

13 

16  4 

4 982.98 

28.16 

216.86 

242.77 

79.53 

14 

39 

7 

4303.0 

26.43 

200.49 

110.00 

3 

37  22 

1817.74 

-25.61 

9.27 

236.88 

113.45 

4 

7 

40 

1217.7 

22.22 

1 .76 

110.00 

14 

30  17 

4750.74 

31.86 

198.34 

241  .87 

76.91 

15 

49 

27 

4150.7 

29.73 

109.77 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TCE  -.4560 

TRA 

-.8638 

TC3  -.2542 

BAU  .3455 

SOT  877.1  SGR  740.7  SC 3 271.1 

ST  429.8 

SR 

136.6 

SS 

527.1 

RCE  -.0935 

RRA 

.4530 

RC 3 .4601 

FAU  .10840 

RRT 

.7085  RRF 

,0476  RTF 

,7770 

CRT  .0700 

CRS 

-.3583 

CST 

-.9555 

FCE-1  .6056 

FRA  - 

1 .1929 

FC3-1 .9090 

BSP  2074 

SGB  1153.2  R23  . 

.1603  R13 

.8691 

LSA  673.7 

MSA 

163.8 

SSA 

21.7 

BCE  .4663 

BRA 

.9754 

8C3  .5257 

FSP  -834 

SGI  1068.5  SG2  433.7  THA  141.32 

ElI  4?9.9 

El2 

136.1 

ALF 

1 .58 

2131 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  « VOL  4.  1968-69 


LAUNCH  CATC  MAP  8 J 969 


Flight  time  se .00 


arrival  CATC  JUN  2 1969 


HELIOCENTRIC  conic 
Rl  140.50  LAL  .00  LOt  167.25 

RP  1 00 .07  LAP  -1.64  LOP  205.25 

RC  06.508  CL  -7.57  CP  34.07 

planetocentric  CONIC 
C3  40.300  VHL  6.956  Cl A -6.31 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 2 5 J 2 22 37.50 

90.00  11  40  50  5274.07 

100.00  2 43  33  1904.04 

100.00  13  13  10  5002.05 

J 10.00  3 44  56  1792.64 

110. 00  14  20  16  4767.01 

DIFFERENTIAL  CORRECTIONS 

TCE  -.5104  TRA  -.9264  TC3  '.3279 

ROE  - .0601  RRA  .4411  RC3  .4024 

FCE'l .6542  FRA'1.1423  FC3'1 .9202 
BCE  .5219  0RA  1 .0261  BC3  .5033 

LAUNCH  DATE  MAR  8 1969 

heliocentric  conic 

RL  140.50  LAL  .00  LOL  167.25 

RP  108.09  LAP  -1.00  LOP  200.41 

RC  00.077  GL  -8.65  CP  35.09 

PLANETOCENTRIC  CONIC 
C3  47.629  VHL  6.901 

LNCH  A7MTH  LNCH  TIME 
90.00  1 34  46 

90.00  H 45  20 

100.00  2 52  41 

100.00  13  10  14 

110.00  3 53  7 

310.00  14  26  10 

differential  CORRECTIONS  

TDE  -.5060  TRA  -.9076  TC3  -.4039 
ROE  -.0261  RRA  .4251  RC3  .5023 
FOE-1.6913  FRA'1.0791  FC3-I .9285 
BCE  .5074  BRA  1 .0752  BC3  .6444 


DISTANCE  255.193 

VL  20.982  CAL  -12.41  A7l  91.06  MCA  11 7.99  SMA  140.00  ECC  .22270  INC  1.8562  V]  30.004 

VP  30.608  CAP  .05  A TP  09-13  TAl  242.31  TAP  .29  RCA  100.07  APO  171.29  V2  34.H07 

7Al  163.00  7AP  89.15  ETS  3.40  7AE  144.36  ETE  109.75  7AC  90.26  ETC  158.J8  ClP  -88.96 


RAL  4 . 50 
1NJ  LAT 
-20.12 
27.02 
-21 .43 
28.40 
-24.92 
32.12 

BAU  .3773 
FAU  .10775 
BSP  3223 
FSP  -04J 


RAC  6560.0  VEL  13.029  PTH  2.38  VHP  4.528 
INJ  LONG  IN J RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  35.01  RAP  359.60 
PO  CST  TIM  INJ  2 LAT 


42.94 

230.55 

23.03 

218.29 

7.64 

199.60 


239.17 

243.81 

238.64 

243.55 

237.04 

242.7] 


110.36 
81 .10 
3 11.36 
00.25 
114.19 
77.62 


2 2 29 

13  16  45 

3 16  37 

14  36  33 

4 14  49 

15  47  44 


1637.6 
4674 .9 
1384  .8 

4402.0 

1192.6 

4167.0 


-17.17 
25.52 
-18.34 
26.76 
-21 .45 
30.08 


ECC  1 .7962 
INJ  2 LONG 
35.51 
230 .20 
16.40 
209.87 
. 22 
190.98 


MID-COURSE  EXECUTION  ACCURACY 
SGT  989.9  SGR  765.8  SG3  272.5 
RRT  -.7462  RRF  -.8606  RTF  .81 10 
SG0  1251.5  R23  .1676  RJ3  -.8014 

SGI  1175.6  SG2  *29.5  T HA  144.59 

flight  time  00.00 
DISTANCE  261 .465 


ORBIT  DETERMINATION  ACCURACY 


VL  20.944 
VP  30.574 
7Al  162.95 


CAL 

GAP 

ZAP 


.51  A7P 
93.17  ETS 


08.91  TAL  241.67  TAP 


OLA  -7.14 

RAl  5.28 

RAD  6560.0 

VEL  13.000 

PTH  2.37 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

2207.02 

-19.38 

41.00 

239.50 

111  .05 

5297.61 

27.24 

240.10 

244.60 

01 .96 

1955.64 

-20.69 

21  .97 

236.95 

112.07 

5024.22 

20.63 

219.03 

244.45 

01.03 

1766.43 

-24.18 

5.97 

237.31 

114.93 

4706.19 

32.30 

200.97 

243.66 

76.39 

VHP  4.552 
INJ  TIME 

2 II  33 

13  13  46 

3 25  17 

14  33  50 

4 22  33 

15  46  4 


ST 

405.4 

SR 

122.0 

SS 

545  .4 

CRT 

-.0745 

CRS 

-.2037 

CST 

- .9581 

LSA 

722.6 

MSA 

159.1 

SSA 

21  . 5 

Eli 

405.5 

El2 

121  .6 

AlF 

1 78  .86 

arri VAl 

CATE 

JUN 

4 1969 

ECC 

.22102 

INC 

2.1039 

VI 

30.004 

RCA 

108.87 

APO 

170.64 

V2 

34  .802 

7AC 

96.52 

ETC 

159.08 

CLP 

-93.91 

CPA 

35.16 

RAP 

357.44 

ECC 

1 .70  38 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1607.0 

- 

16.35 

33.64 

4697.6 

1355.6 

4424.2 
1166.4 

4186.2 


25.85 
- J 7 . 52 
27.10 
-20.62 
30.44 


231 .79 

14  .61 
21 1 .37 
358.64 
192.29 


_ MID-COURSE  EXECUTION  ACCURACY 
BAU  .4103  SGT ’1109.5  SGR  779.3  SG3  271.5 

FAU  .10610  RRT  -.7746  RRF  -.0721  RTF  .0360 

BSP  3603  SOB  1355.0  R23  -1755  R13  -.0911 

FSP  -845  SGI  1287.6  SG2  424.6  THA  147.49 


ORB  I T CE  TERM  I NATION  ACCURACY 


ST 

546.9 

SR 

1 10.9 

SS 

563-2 

CRT 

-.2679 

CRS 

.0000 

CST 

-.9608 

USA 

777.5 

MSA 

153.9 

SSA 

21  .2 

ELI 

54  7.7 

El2 

106.6 

AlF 

J 76.77 

LAUNCH  CATE  MAR  0 1969 


flight  time  90.00 


ARRIVAL  CATE 


HELIOCENTRIC  CONIC 
RL  140.50  LAL  .0 
RP  108.90  LAP  -1 .9 
RC  91 .256  GL  -9.8 

planetocentric  conic 

C3  46.916  VHL  6.85 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
no. oo 


LNCH  TIME 
1 45  11 


OISTANCE  267.703 

LOL  167.25 

VL  28.901 

CAL  -12.11 

A7l  92.37  HCA 

124.30 

SMA 

139.39 

ECC 

.21930 

LOP  291 .57 

VP  38.538 

CAP  .94 

A7P  80.66 

TAl 

240.95 

TAP 

5.25 

RCA 

108.02 

OP  36.89 

7AL  161 .99 

7AP  96.93 

ETS  7.06 

7AE 

140.03 

ETE 

118.81 

7AC 

94  ,94 

OLA  -8.04 

RAL  6.15 

RAO  6560.B 

VEL  12.972 

PTH 

2.37 

VHP 

4,600 

CPA 

35.38 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

2174.65 

-10.58 

38.97 

239.94 

111.76 

2 

21  25 

1574.7 

5322.43 

2 7.47 

241 .96 

245.69 

82.83 

13 

30  41 

4722.4 

1924.76 

-19.89 

20.03 

239.38 

112.79 

3 

34  43 

1324.8 

5047.56 

28.87 

221 .53 

245.40 

81 .89 

H 

31  19 

4447.6 

1738.01 

-23 . 30 

4.23 

237.69 

115.68 

4 

31  0 

1130.0 

4806.27 

32.64 

202.40 

244.75 

79.25 

15 

44  24 

4206 . 3 

V2 


30.004 

34.797 


?AP  355.45  ECC  1 .7721 
INJ  2 LAT  INJ  2 LONG 
31  .68 


-15.46 
26. 19 
-16.63 
27.45 
-19.73 
30.82 


233.52 

12.75 

213.02 

356.99 

193.74 


DIFFERENTIAL  CORRECTIONS 
TDE  -.6625  TRA-1.0462  TC3  -.4015 
ROE  .0080  RRA  .4047  RC3  .5106 
FOE' 1 .7160  FRA- I .0037  FC3-1 .9007 
BCE  .6625  BRA  1.1217  0C3  .7076 

LAUNCH  DATE  MAR  0 1969 

HELIOCENTRIC  CONIC 


BAU  .4439 
FAU  .10344 
BSP  3996 
FSP  -041 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1234.2  SCR  700.4  SG3  267.9 
RRT  -.795 9 RRF  -.0023  RTF  .0543 
SGB  1464.5  R23  .1045  R13  -.0986 

SGI  1403.0  SG2  419.9  THA  150.10 

FLIGHT  TIME  92.00 

OISTANCE  273.907 


ORBIT  DETERMINATION  ACCURACY 


RL  140.50 

LAL 

.00 

LOL 

167.25 

VL  28.054 

GAL  -11.95 

A7l  92.65 

HCA  127.45 

SMA 

139.00 

RP  108.92 

LAP 

-2.11 

lCP 

294.73 

VP  30.499 

GAP  1 .'36 

A7P  08.39 

TAL  240.14 

TAP 

7.60 

RC  93.644 

GL 

-11  .08 

GP 

37.91 

7AL  360.89 

7AP  100.41 

ETS  9.98 

7AE  137.77 

ETE 

122.46 

planetocentric  conic 

C3  46.253 

VHL 

6.801 

OLA. 

-9.00 

RAL  7.11 

RAO  6560.7 

VEL  12.947 

PTH  2.36 

VHP 

4 .672 

LNCH  A7MTH 

LNCH  TIME 

L- 

I time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

90.00 

1 

56  36 

21*0.01 

-17.69 

36.81 

240.51 

112.40 

2 

32  16 

90.00 

11 

38  13 

5349.93 

27.60' 

243.94 

246.85 

83.00 

13 

7 22 

100.00 

3 

13  33 

1891 .77 

-19.01 

17.97 

239.92 

113.52 

3 

45  5 

100.00 

13 

3 57 

5073.41 

29.10 

223.42 

246.66 

82.05 

14 

28  30 

110.00 

4 

11  47 

1709.41 

-22.50 

2.40 

238.10 

116.44 

4 

40  17 

11 0.00 

14 

22  12 

4820.53 

32.91 

204.16 

246.00 

80.21 

15 

42  40 

$T 

614.6 

SR 

105.0 

$S 

500.3 

CRT 

-.4056 

CRS 

.2439 

CST 

-.9634 

LSA 

838.5 

MSA 

140.5 

SSA 

20.9 

Eli 

616.8 

El2 

91  .4 

AlF 

175.1 5 

arrival 

DATE 

JUN 

0 1969 

ECC 

.21763 

INC 

2.6540 

VI 

30 .004 

RCA 

108.75 

APO 

169.24 

V2 

34 .793 

7AC 

93.54 

ETC 

160.64 

CLP- 

'103.24 

CPA 

35.69 

RAP 

353.65 

ECC 

1 .7G12 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1540.0 

- 

14.49 

29.60 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7453  TRA- 1 . 1003  K3  -.5590  BAU  .4767 

ROE  .0412  RRA  .3706  RC3  .5309  FAU  .09969 

FCE'l. 7249  FRA  -.9135  FC3-1 .0659  BSP  4373 

BCE  .7465  BRA  1.1636  0C3  .7709  FsP  -821 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1361.3  SGR  791 .8  SC3  261  .5 

RRT  -.8108  RRF  '.8908  RTF  .0673 

SGB  1574.8  R23  .1952  Rl 3 -.9030 

SGI  1539.1  SG2  4J5.3  T HA  152.53 


474^.9 
1291 .0 
4473  .4 
1109.4 
4228-5 

ORBIT  CETEPMINA 
ST  680.5  SR 
CRT  -.6847  CRS 
LSA  904 .5  MSA 
ELI  692.3  El2 


26.54 
15.66 
27.81 
10.77 
31  .21 


235.46 
10.78 
214.85 
355 .25 
195.35 


TION  ACCURACY 
105.2  SS  594.9 
.4024  CST  - . 9658 
143.0  SSA  20. 4 
76.2  AtF  173.96 


2132 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968-69  > 


LAUNCH  CATE  M Aff  8 1969  FLIGHT  TIME  94.00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CONIC  CI5TANCE  200.079 

RL  UH.50  LAL  .00  lOl  167.25  VL  20.004  GAL  -11.79  A7l  92.96  HCA  130.61  SMA  130.57  ECC  .21600  INC  2.9645  VI  30.004 

RP  108.93  LAP  -2.25  LOP  297.09  VP  30.450  GAP  1.75  A7P  00.07  TAl  239.26  TAP  9.07  RCA  100.64  APO  168.50  v?  34.789 

RC  96.030  GL  -12.46  GP  30.96  7Al  159.65  7AP  103.50  ETS  12.96  7AE  135.49  ETE  125.59  7AC  92.30  ETC  161.29  ClP-107.57 

PLANETOCENTRIC  CONIC 


C3  45.656 

VHL 

6.757 

ClA  -10.05 

RAl  8.17 

RAO  6560.7 

VEL  12.924 

PTH  2.36 

VHP 

4. 767 

CPA  36.13 

RAP  352.00 

ECC  1.7514 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

9 15 

2102.56 

-16.70 

34.51 

241 .22 

113.20 

2 

44  J7 

1502.6 

-13.42 

27.37 

90.00 

1 1 

34  2 

5380.85 

27.09 

246.10 

248.17 

04.90 

13 

3 43 

4700.9 

26.89 

237.66 

1 00.00 

3 

25  37 

1056.17 

-18.02 

15.79 

240.61 

1 1 4 .£6 

3 

56  33 

1256.2 

-34.60 

8.67 

1 00.00 

13 

0 21 

5102.47 

29.33 

225.55 

240.01 

83.95 

14 

25  24 

4502.5 

28.18 

216.93 

110.00 

4 

22  34 

1677.03 

-23 .53 

.46 

238.81 

117 .22 

4 

50  32 

1077.8 

-J  7.71 

353.41 

110.00 

14 

19  54 

4053.57 

33.19 

206.06 

247.43 

01.30 

35 

40  47 

4253.6 

31  .63 

197.18 

differential  corrections  mio-course  execution  ACCURACY  OR6 I T DETERMINATION  ACCURACY 

TCE  -.0369  TRA-1 . 1 495  TC3  -.6361  0AU  .5096  SGT  1490.0  SGR  793.1  SG3  253.7  ST  769.7  SR  113.1  SS  610.7 

ROE  .0761  RRA  .3494  RC3  .5409  FAU  .09539  RRT  -.8220  RR F -.0991  RTF  .0773  CRT  -.0403  CRS  .6074  CST  -.9602 

FCE-1.7203  FRA  -.0201  FC3-1  .8088  BSP  4700  $60  1 600.7  R23  .2060  R13  -.9000  LSA  979.2  MSA  3 37.0  SSA  19.0 

BOE  .0404  BRA  1.2015  0C3  .0350  FSP  -002  SGI  1637.9  SG2  411.1  THA  154.67  ELI  775.6  El2  60.0  AlF  172.92 

LAUNCH  CATE  MAR  0 1 969  FLIGHT  TIME  96.00  ARRIVAL  CATE  JUN  12  1969 


HELIOCENTRIC  CCNIC  DISTANCE  206.220 


RL 

140 

.50 

LAL 

.00 

LOL 

167 

.25 

VL 

28.750 

gal 

-11  . 

.62 

A7L 

93.31 

HCA 

133.76 

SMA 

138.13 

ECC 

.2  U 

14 1 

INC 

3.3057 

VI 

30.004 

RP 

108. 

.94 

LAP 

- 2.39 

LOP 

301 

.05 

VP 

30.416 

GAP 

2 

.12 

A7P 

87.71 

TAL 

238.31 

TAP 

12.07 

RCA 

108 

.51 

APO 

167.74 

V2 

34.707 

RC 

98.  * 

136 

GL  - 

-13.99 

GP 

40 

.09 

7AL 

158.25 

7AP 

106. 

.42 

ETS 

16.03 

7A£ 

133.18 

ETE 

128.26 

7AC 

91 

.22 

ETC 

161  .83 

CLP 

-111 .69 

PLANETOCENTRIC  CONIC 


C3  45.144 

VHL  6 

.719 

DLA  -11 .21 

RAl  9.35 

RAO  6568.7 

VEL  12.904 

PTH  2.35 

VHP 

4.006 

OPA  36 . 72 

RAP  350.50 

ECC  1 .74  30 

LNCH  A7MTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 23 

22 

2061  .60 

-15.59 

32.02 

242.10 

113.94 

2 

57  44 

1461 .6 

-12.22 

24 .96 

90.00 

11  29 

10 

5416.15 

28.08 

240.75 

249.69 

06.10 

12 

59  34 

4016.1 

27.25 

240.18 

100.00 

3 39 

5 

1817.35 

-16.92 

13.43 

241.47 

J 1 5 .01 

4 

9 22 

1217.4 

-13.41 

6.40 

100.00 

12  56 

16 

5135.63 

29.54 

227.99 

249.57 

05.22 

14 

21  52 

4535.6 

28.57 

239.32 

110.00 

4 34 

34 

1643.61 

-20.45 

358 . 39 

239.61 

110.01 

5 

1 57 

1043.6 

-16.54 

351  .44 

110.00 

14  17 

17 

4002.14 

33.46 

208.25 

249.08 

02.57 

15 

30  39 

4282 . I 

32.07 

199.29 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA  TION  ACCURACY 

TOE  -.9376  TRA- 1 .1921  TC3  -.7107  BAU  .5412  SOT  1620.3  SCR  790.0  503  243.0  ST  050.3  SR  127.2  SS  625.1 

ROE  .1109  RRA  .3152  RC3  .5469  FAU  .09033  RRT  -.0292  RRF  -.9065  RTF  .0044  CRT  -.9322  CRS  .0265  CST  -.9704 

FOE- 1.7205  FRA  -.7104  FC3-1.7323  BSP  5166  SOB  1002.6  R23  . 2200  R13  -.9109  LSA  1060.9  MSA  133.2  SSA  19.0 

BOE  .9441  BRA  1 .2330  BC3  .0960  FSP  -770  SCI  1755.9  5C2  407.4  THA  156.66  ElI  066.5  El2  45.6  AlF  172.11 


LAUNCH  CATE  MAR  0 1969  FLIGHT  TIME  90.00  ARRIVAL  CATE  JUN  J4  1969 

HELIOCENTRIC  CONIC  CISTANCE  292.332 

RL  140.50  LAL  .00  LOL  167.25  VL  20.693  GAL  -11.44  A7L  93.60  HCA  136.91  SMA  137.66  ECC  .21286  INC  3.6040  VI  30-004 

RP  100.94  LAP  -2.52  LOP  304.22  VP  30.371  GAP  2.40  A7P  07.31  TAl  237.30  TAP  14.20  RCA  100.36  APO  166.96  V2  34.785 

RC  100.837  GL  -15.60  GP  41.34  7Al  156.60  ZAP  108.93  ETS  19.19  7AE  130.87  ETE  1 30 . 52  7AC  90.28  ETC  162.27  ClP-115.59 

PLANETOCENTRIC  CONIC 

C3  44.749  VHL  6.689  CLA  -12.49  RAl  10.65  RAC  6560.7  VEl  12.009  PTH  2.35  VHP  5.030  OPA  37.49  RAP  349.09  ECC  3 . 7365 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 39  20 

2016.29 

-14.32 

29.30 

243.19 

114.69 

3 12  56 

1416.3 

-10.87 

22.32 

90.00 

11  23  45 

5457.04 

28.23 

253  .73 

251  .45 

07.66 

12  54  42 

4057.0 

27.61 

243.12 

100.00 

3 54  16 

1774  .56 

-15.67 

10.87 

242.53 

115.70 

4 23  50 

1174  .6 

-32.08 

3.92 

100.00 

12  51  30 

5174  .01 

29.73 

230.03 

251 .37 

86.71 

14  |7  44 

4574  .0 

28.95 

222.11 

110.00 

4 40  2 

3606.15 

-19.24 

356.16 

240.60 

110.02 

5 14  40 

1006.2 

-15.24 

349.32 

1 10.00 

14  14  13 

4935.17 

33.72 

210.79 

250.99 

04.05 

15  36  9 

4315.2 

32.53 

201  .76 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMJNA T ION  ACCURACY 

TCE' I. 0501  TRA- 3. 2275  TC3  -.7024  BAU  .5722  SOT  1750.5  SOR  705.7  SG3  233.0  $T  956.2  SR  140.3  SS  641.1 

ROE  .1401  RRA  .2770  RC3  .5502  FAU  .00494  RRT  -.0340  RRF  -.9130  RTF  .8902  CRT  -.9776  CRS  .9117  CST  -.9726 

PCE'1.7i0l  FRA  -.6174  FC3-1 .6432  BSP  5576  SG6  1918.0  R23  .2338  R1 3 -.9133  LSA  1153.4  MSA  129.4  SSA  17.9 

BCE  1.0605  BRA  1.2585  0C3  .9565  FSP  -740  SGI  1075.6  SG 2 404.6  THA  150.42  ELI  967.1  El2  30.8  AlF  171.38 

LAUNCH  DATE  MAR  0 1 969  FLIGHT  TIME  100.00  ARRIVAL  CATE  JUN  J6  1 969 

HELIOCENTRIC  CONIC  DISTANCE  290.417 

RL  140.50  LAL  .00  LOL  167.25  VL  20.634  GAL  -11.26  A7L  94.11  HCA  140.06  SMA  137.10  ECC  .21136  INC  4.111?  VI  30.004 

RP  100.95  LAP  -2.64  LOP  307.30  VP  30.326  GAP  2.82  A7P  06.85  TAL  236.22  TAP  16.20  RCA  108.18  APO  1 66 . 1 7 M2  34.784 

RC  103.240  GL  -17.56  GP  42.73  7AL  154.09  ZAP  1 1 1 .06  ETS  22.47  7A£  128.52  ETE  132.43  7AC  89.44  ETC  162.63  Cl P-119.29 

PLANETOCENTRIC  CONIC 


C3  44.513 

VHL 

6.67  2 

DLA  -13.93 

RAL  12.11 

RAO  6568. 

7 VEL  12.879 

PTH  2.35 

VHP 

5.203 

DPA  38.47 

RAP 

347.73 

ECC 

J .7326 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

In  j 

1 2 LAT 

INJ 

2 LONG 

90.00 

2 

57  36 

1965.51 

-12.05 

26.29 

244.55 

115.45 

3 

30 

22 

1365.5 

-9.32 

19.39 

90.00 

il 

17  4 

5505.16 

28.31 

255.25 

253.50 

09.43 

12 

40 

49 

4905 .2 

27.93 

246.60 

100.00 

4 

11  35 

1726.82 

-14.24 

8.05 

243.85 

116.56 

4 

40 

22 

1126.8 

10.56 

1.19 

1 00.00 

12 

45  46 

5 219.08 

29.06 

234.17 

253.47 

00.46 

14 

12 

46 

4619.1 

29.32 

225 .4j 

1 10.00 

5 

3 19 

1564.79 

-17.06 

353.74 

241 .04 

119.64 

5 

29 

24 

964.0 

1 3 . 70 

347.01 

110.00 

14 

10  32 

4953.08 

33.96 

213.79 

253.23 

05.01 

15 

33 

6 

4353.9 

33.00 

204  .68 

INFERENTIAL 

. CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1768 

TRA- 

■1 .2541 

TC3  -.0493 

BAU  .6020 

SGT 

1080.7  SCR 

779.4  SG3 

221.1 

ST  1064.6 

SR 

174  .0 

SS 

657.9 

ROE  -1873 

RRA 

.2361 

RC3  .5497 

FAU  .07915 

RRT 

-.0361  RRF  - 

.9207  RTF 

.8947 

CRT  -.9941 

CRS 

.9584 

CST 

-.9749 

FDE-i .6953 

FRA 

-.5156 

FC3-1 .5395 

BSP  5989 

SOB 

2035.0  R23 

.2404  R13  - 

.9153 

LSA  1257.0 

MSA 

126.7 

SSA 

16.6 

BOE  1 .1917 

BRA 

1 .2762 

BC3  1 .0117 

FSP  -706 

SGI 

1995.5  SG2 

403.0  THA  160.04 

ELI  1078.6 

EL2 

18.6 

AlF 

170.77 

2133 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  MAR  8 J 969  FLIGHT  TIME  10?. 00  ARRIVAL  CATE  JUN  18  1969 

HELIOCENTRIC  CONIC  CISTANCE  304.47? 

Rl  Ufl.50  LAL  -00  LOL  167.25  VL  28.573  CAL  -11.07  AZl  94.6 0 HCA  143.20  SMA  136.68  EC C .2099 1 INC  4.5976  V]  30.004 

RP  108.95  LAP  -2.75  LOP  310.54  VP  38.280  GAP  3.14  A7P  86.32  TAt  235.09  TAP  18.29  RCA  107.99  APO  165.37  V?  34.783 

RC  105.643  Gl  -19.69  GP  44.31  ZAL  152.87  ZAP  112.82  ETS  25.89  ZAE  126.12  ETE  134.04  7AC  88.68  ETC  162.92  ClP-122.82 

planetocentric  CONIC 

C3  44.496  VHL  6.671  ClA  -15.55  PAL  13.74  RAO  6568.7  VCL  12.879  PTH  2.35  VHP  5.408  CPA  39.67  RAP  346.35  ICC  1.7523 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 18  51 

1907.74 

-11.14 

22.92 

246.26 

116.20 

3 

50  39 

1307.7 

-7.53 

16.10 

90.00 

11  6 50 

5562.74 

?8.?8 

259.46 

255.89 

91  .54 

12 

41  32 

4962.7 

28.19 

250.79 

100.00 

4 31  39 

1672.85 

-12.57 

4.91 

245.52 

117.34 

4 

59  32 

1072.8 

-8.81 

358.14 

100.00 

12  38  43 

5272.86 

29.89 

238.17 

255.92 

90.56 

14 

6 36 

467?.9 

29.65 

229.37 

no. oo 

5 20  54 

1518.60 

-16.29 

351.09 

243.40 

120.48 

5 

46  12 

918.6 

-12.12 

344  .46 

no. oo 

14  5 56 

4999.87 

34.13 

217,37 

255.85 

87.92 

15 

29  18 

4399.9 

33.46 

208.19 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE- 1.3205  TRA' 1.2693  TC3  -.9083  BAU  .6296  SGT  2008.8  SCR  769.5  SC3  207.7  ST  1184.5  SR  203.0  S5  674.2 

ROE  .2275  RRA  .1883  RC3  .5435  FAU  .07290  RRT  -.8347  RRF  -.9266  RTF  .8981  CRT  -.9963  CRS  .9823  CST  -.9771 

FCE-1.6736  FRA  -.4107  FC3-1.4184  BSP  6372  506  2151.2  R23  .2639  RI3  -.9166  LSA  1372.2  MSA  125.3  SSA  15.0 

BCE  1.3400  BRA  1.2832  BC3  1 .0584  FSP  -662  SCI  2113.1  SG2  402.9  WA  161.58  ELI  1201.7  EL?  17.1  AlF  170.31 

LAUNCH  CATE  MAR  8 1 969  FLIGHT  TIME  104.00  ARRIVAL  CATE  JUN  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  310.507 


RL  148. 50 

LAL 

.00 

LOL  167.25 

Vl  28.510 

CAL  -10.87 

AZL  95.16 

HCA  146.35 

SMA 

136.18 

ECC  .20850 

INC 

5.161 J 

Vl 

30.004 

RP  108,95 

LAP 

-2.86 

LOP  313.70 

VP  38.233 

GAP  3.45 

A7P  85.70 

TAL  233.90 

TAP 

20.25 

RCA  107.78 

APO 

164.57 

V? 

34 .783 

_ 

RC  108.045 

Cl 

-22.11 

GP  46.14 

ZAL  150.56 

ZAP  114.16 

ETS  29.49 

ZAE  123.63 

ETE 

135.41 

ZAC  87.95 

ETC 

163.15 

CtP-126.20 

5 

planetocentric  conic 

- 

C3  44.789 

VHL 

6.692 

OLA  -17.40 

RAL  15.58 

RAO  6568.7 

VEL  12.890 

PTH  2.35 

VHP 

5.655 

OPA  4J.12 

RAP 

344.88 

ECC 

: 1,7371 

2 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JN«#  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

i ? LONG 

90.00 

3 

44  3 

1840,77 

-9.10 

19.05 

248.43 

116.93 

4 

14  44 

1240.8 

-5.41 

12.31 

= 

90.00 

10 

58  20 

5633.00 

28.04 

264.58 

258.68 

94.10 

12 

32  13 

5033.0 

28.3? 

255 .93 

- 

100.00 

4 

55  19 

1610.86 

-10.61 

1 .35 

247.63 

118.11 

5 

22  10 

1010.9 

-6.77 

354 .67 

100.00 

12 

29  46 

5338.17 

29.74 

243.02 

258.80 

93.11 

13 

58  44 

4738.2 

29.86 

234 .21 

110.00 

5 

4 J 23 

1466.48 

-14.46 

348.15 

245.38 

121.32 

6 

5 50 

866,5 

10.21 

341 .63 

110.00 

14 

0 11 

5055.29 

34.18 

221.70 

258.96 

90.48 

15 

24  26 

4455.3 

33.87 

212.47 

- 

DIFFERENTIAL  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1 .4886  TRA- 1.2727  TC3  -.9578  BAU  .6561  SGT  2138.1  SCR  759-2  SG3  194.0  ST  1320. 2 SR  236.2  SS  693.0 

ROE  .2714  RRA  .1358  RC3  .5323  FAU  .06652  RRT  -.8308  RRF  -.9320  RTF  .9015  CRT  -.9925  CRS  .9939  CST  -.9794 

FOE- 1.6528  FRA  -.3109  FC3-1 .2858  BSP  6785  SG6  2268.9  R23  .2785  R13  -.9183  LSA  3504.4  MSA  125.4  SSA  33.3 

BOE  1.5131  BRA  1.2799  6C3  1 .0958  FSP  -621  SGI  2232.5  SG2  404.8  THA  162.99  ELI  1340.9  EL2  28.5  AlF  169.93 


LAUNCH  CATE  mar  8 1969  FLIGHT  TIME  106.00  ARRIVAL  CATE  JUN  22  1969 


HELIOCENTRIC  CONIC  CISTANCE  316.515 


RL  148.50 

LAL 

.00 

LOL  167.25 

VL  28.445 

Gal  -10.67 

AZL  95.83 

HCA  149.49 

SMA 

135.66 

ECC  .20714 

INC 

5.8259 

VJ  30.004 

RP  108.94 

LAP 

-2.95 

LOP  316.87 

VP  38.186 

GAP  3,75 

AZP  84.98 

TAL  232.66 

TAP 

22.15 

RCA  107.56 

APO 

163.77 

V2  34.784 

RC  110.446  GL  -24.87 

planetocentric  conic 

GP  48 .26 

ZAL  147.90 

ZAP  115.04 

ETS  33.30 

ZAE  121.02 

ETE 

136.61 

ZAC  87.20 

ETC 

163.38 

ClP'129.48. 

C3  45.528 

VHL 

6.747 

CLA  -19.5? 

RAL  17.69 

RAO  6568.7 

V£l  12.919 

PTH  2.35 

VHP 

5.955 

DPA  42.83 

RAP 

34  3 . 1 9 

ECC  1 .7493 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 time 

PC  CST  TIM 

INJ 

I 2 LAT 

INJ  2 LONG 

90.00 

4 

14  44 

1761 .07 

-6.61 

U.52 

251 .26 

117.60 

4 

44 

6 

1161  .1 

-2.86 

7.84 

90.00 

10 

44  28 

5720.93 

27.45 

270.95 

261 .93 

97.23 

12 

19  49 

5120.9 

28.17 

262.35 

100.00 

5 

23  51 

1538.06 

-8.25 

357.24 

250.37 

118.83 

5 

49  29 

938.1 

'4.34 

350.64 

100.00 

12 

17  59 

5419.17 

29.30 

249.01 

262.18 

96.23 

13 

48  18 

4819.2 

29.85 

240.25 

no.  oo 

6 

5 43 

1406.86 

-12.33 

344.85 

247.93 

122.14 

6 

29  10 

806.9 

- 8.00 

338.43 

no. oo 

13 

52  40 

5123.14 

34.01 

226.99 

262.66 

93.6] 

15 

18 

3 

4523.1 

34.14 

21 7.75 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DC  TERMINATION  ACCURACY 

TOE-1.6868  TRA-1 .2593  TC3  -.9919  BAU  .6794  SGT  2265.1  SGR  744.4  SG3  1?9.1  ST  1472.8  SR  ?70.I  SS  711.8 

ROE  .3162  RRA  .0747  RC3  .5120  FAU  .05976  RRT  -.8&0  RRF  -.9355  RTF  .9046  CRT  -.9863  CRS  .9985  CST  -.9816 

FOE-i .6268  FRA  -.2111  FC3-1.1364  BSP  7164  5G6  2384.2  R23  .292 7 R13  -.9199  LSA  1653.0  MSA  127.0  SSA  11.5 

BOE  1.7162  0RA  1 .261 5 BC51 .1162  FSP  -57?  SGI  2348.9  SG2  408.8  THA  164.40  ELI  1496.7  El2  43.8  AlF  169.74 

LAUNCH  OATE  MAR  9 1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  24  1969 

HELIOCENTRIC  CONIC  OISTANCE  322.499 

RL  148.50  LAL  .00  LOL  167.25  VL  28.379  GAL  -10.45  A7L  96.63  HCA  152.63  SMA  135.15  ECC  .20583  INC  6.6272  VI  30.004 

RP  108.94  LAP  -3.04  lOP  320.03  VP  36.138  CAP  4.03  ATP  84.11  TAL  231.38  TAP  24.00  RCA  107.33  APO  162.97  V?  34.786 

RC  112.844  GL  -28.04  GP  50.73  7AL  144,83  ZAP  115.44  ETS  37.38  ZAE  118.22  ETE  137.73  ZAC  86.37  ETC  163.66  ClP-332.74 

Plane tocentr j c conic 

C3  46.933  VHL  6,851  OLA  -21.97  RAL  20.13  RAO  6568.8  VEL  12.973  PTH  2.37  VHP  6.327  OPA  44.6?  RAP  341.15  ECC  1.7724 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  1NJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 53  39  1 662.07  - 3.46  8.95  255.03  118.12  5 21  21  1062.1  .3  3 2.3? 

90.00  10  25  3 5835.19  26.21  279.08  265.67  101.12  12  218  5235.2  27.46  270.64 

100.00  55925  1449.82  -5.32  352.33  254.01  119.46  62334  849.8  1.35  345.78 

100.00  12  1 58  5522.67  26.30  256.52  266.11  100.07  13  34  t 4922.7  29.39  247.89 

110.00  63514  1337.51  -9.7 9 341.09  251.28  122.92  65732  737.5  -5.38  334.76 

110.00  13  42  38  5207.75  33.46  233.53  267.03  97.44  15  926  4607.7  34.13  224.35 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA  TION  ACCURACY 

TDE-1 .9292  TRA-1 .2264  TC3-1 .0070  BAU  .7006  SGT  2393.8  SCR  727.1  SG3  163.8  ST  1647.8  SR  304 .0  SS  732.7 

TOE  .3627  RRA  .0051  RC3  .4822  FAU  .05292  RRT  -.8080  RRF  -.9363  RTF  .9087  CRT  -.9 797  CRS  .999?  CST  -.9840 

FOE-i.6013  FRA  -.1177  FC3  -.9762  BSP  7572  SG0  2501.8  R23  .3040  RJ  3 -.9225  LSA  1624.1  MSA  129.8  SSA  9.6 

BOE  1.9630  BRA  1 .2264  0C3  1.1165  FSP  -524  SGI  2467.0  SC2  415.7  THA  165.80  ElI  1674.5  El2  60.0  ALF  169.74 
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III  1 L Hi  III  llll 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69- 


LAUNCM  CATC  MAR  0 J 969 


flight  time  no.oo 


ARRIVAL  CATC  JUN  ? 6 1969 


HELIOCENTRIC  CCNlC 
RL  148.50  LAL  .00  LOL  167.25 
RP  108.93  LAP  -3.12  LOP  323.20 
RC  115.239  CL  -31  .71  GP  53.63 

planetocentric  conic 

C3  49.373  VHL  7.027  CLA  -24.78  RAL 


CISTANCE  326. A57 

VL  28.312  GAl  -10.23  A7L  97.62  HCA  155.76  SNA  134.63  ECC  .20458  INC  7.6183VI  30.004 

VP  38.091  GAP  4.30  AJP  83.05  TAl  230.05  TAP  25.81  RCA  107.08  APO  162.1?  V2  34.789 

7Al  141.26  7AP  115.29  ETS  41.79  7 AC  115.15  ETE  138.89  7AC  85.37  CTC  164.09  ClP-136.09 

23.01  RAC  6568.8  VEL  13.067  PTH  2.38  VHP  6.803  CPA  47.08  RAP  338.55  CCC  1.8126 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 46  56 

1527.58 

.88 

1 .44 

260.32 

118.30 

6 12  23 

927.6 

4.66 

354 .80 

90.00 

9 54  43 

706.99 

23.64 

312.17 

269.73 

106.06 

10  6 30 

107.0 

25.62 

304.06 

100.00 

6 46  13 

1336.16 

-1  .40 

346.07 

259.01 

119.86 

7 0 29 

736.2 

2.50 

339.55 

100.00 

11  38  7 

5661 .68 

26.25 

266.34 

270.53 

104.04 

13  12  29 

5061 .7 

28.03 

257.99 

110.00 

7 12  11 

1254.72 

-6.70 

336.67 

255.78 

123.60 

7 33  6 

654.7 

-2.23 

330.43 

110.00 

13  28  38 

5315.89 

32.20 

241 .72 

272.16 

102.13 

14  57  14 

4715.9 

33.54 

232.74 

differential  corrections 


MIC -COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE-2.2329  TRA-1.1662 

TC3  - 

.9943 

0AU  .7173 

SGT  2522.8  SGR 

702.6  5G3 

147.8 

ST 

1848.1 

SR  331  .0 

SS  754.4 

ROE  .4055  RRA  - .0772 

RC3 

.4384 

FAU  .04589 

RRT  - 

.7643  RRF  - 

.9312  RTF 

.9139 

CRT 

-.9723 

CRS  .9972 

CST  -.9865 

FOE- 1.5 735  FRA  '.0292 

FC3  - 

.8047 

BSP  7984 

SOB  2618.8  R23 

.3115  R13  - 

.9261 

LSA 

2019.1 

MSA  133.7 

SSA  7.0 

BOE  2.2694  0RA  1.1688 

0C3  1.0866 

FSP  -475 

SGI  2584.0  SG2 

425.5  THA  167.33 

Eli 

1876.1 

EL2  76.4 

ALF  170.00 

LAUNCH  GATE  MAR  8 1969 

FLIGHT  TIME  112.00 

ARRIVAL  CATE 

JUN  20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  334. 

391 

RL  148.50  LAL  .00 

La  167.25 

VL  28.245 

GAL 

-10.00 

AJL  98.88 

HCA  158.88 

SHA  134.10 

zee 

.20337 

INC  0.0034 

VI  30.004 

RP  108.92  LAP  -3.19 

LOP  326.36 

VP  38.043 

GAP 

4.56 

ATP  81.70 

TAL  228.67 

TAP  27.56 

RCA 

106.83 

APO  161  .30 

V2  34.792 

RC  117.630  CL  -35.96 

GP 

57.01 

7AL  137.09 

JAP 

114.54 

ETS  46.69 

JAE  111.73 

ETE  140.31 

7AC 

84.10 

ETC  164.06 

CLP-139.7I 

planetocentric  CONIC 

C3  53.502  VHL  7.314 

OLA  - 

28.00 

RAL  26.47 

RAO 

6568.9 

VEL  13,224 

PTH  2.42 

VHP  7.430 

OPA 

49.56 

RAP  335.06 

ZCC  1 .0005 

LNCH  A7MTH  LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00  7 27  15 

1258 

.66 

9.41 

346.29 

269.19 

116.83 

7 48  13 

658.7 

12.94 

339.30 

90.00  8 42  0 

1015 

.84 

16.46 

331.95 

272.57 

113.37 

0 50  56 

415.8 

19.49 

324 .56 

100.00  7 56  47 

1163 

.14 

4.37 

336.56 

266.47 

119.60 

0 16  10 

563.1 

8.20 

329.96 

100.00  JO  55  9 

5874 

.62 

21  .76 

280.55 

274.86 

111.02 

12  33  4 

527,  .6 

24.42 

27? . 77 

110.00  8 0 41 

1150 

.85 

-2.75 

331.21 

262.04 

124.09 

0 19  52 

550.8 

1.74 

325.01 

110.00  13  7 44 

54  59 

.68 

29.67 

252.14 

277.95 

107.82 

14  30  43 

4859.7 

31  .01 

243.59 

differential  corrections 

MIO-COURSC  execution  accuracy 

ORBIT  DETERMINATION  ACCURACV 

TCE-2.6255  TRA-1.0650 

TC3  - 

.9433 

BAU  .7263 

SGT  2650.8  SGR  664.5  SG3  j 

131 .0 

ST 

2076.5 

SR  34 2.2 

SS  775.7 

TOE  .4321  RRA  -.1778 

RC3 

.3757 

FAU  .03863 

RRT 

.7412  RRF  - 

.9126  RTF 

.9209 

CRT 

-.9618 

CRS  .991 7 

CST  -.9009 

FOE-1.5421  FRA  .0553 

FC3  - 

.6251 

BSP  8353 

SCO  2732.8  R23 

.3140  R13  - 

.9310 

LSA 

2238.6 

MSA  138.4 

SSA  6.2 

BOE  2.6608  BRA  1 .0798 

0C3  1 

.0154 

FSP  -418 

SGI  2697.4  SG2  438.4  THA  169.19 

Eli 

2102.5 

El2  92.5 

AlF  170.90 

LAUNCH  CATE  MAR  8 1969 

FLIGHT  TIME  114.00 

ARRIVAL  CATE 

JUN  30  1969 

HELIOCENTRIC  CONIC 

DISTANCE  340.295 

RL  148.50  LAL  .00 

La  167.25 

VL  28.1 76 

gal 

-9.77 

AJL  100.56 

HCA  162.00 

SMA  133.50 

ecc 

.20220 

lNClO.564? 

VI  30.004 

RP  108.91  LAP  -3.25 

LOP  329.53 

VP  37.996 

GAP 

4.80 

AJP  79.94 

TAL  227.25 

TAP  29.25 

RCA 

106.57 

APO  160.59 

V2  34.796 

RC  120.015  Gl  -40.85 

GP 

60.98 

7AL  132.22 

JAP 

113.11 

ETS  52.35 

JAE  107.62 

ETE  142.36 

JAC 

82.43 

ETC  166.34 

CLP-143.99 

PLANETOCENTRIC  CONIC 

C3  60.580  VHL  7.783 

CLA  ' 

31  .62 

RAL  30.72 

RAD 

6569.1 

VEL  13.468 

PTH  2.47 

VHP  0.294 

DPA 

52.18 

RAP  330.26 

ECC  1.9970 

LNCH  AJMTH  LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ 

1 LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

1 N J 2 LAT 

INJ  2 LONG 

75.30  6 26  4 

1538 

.36 

• 13.45 

9.12 

277,85 

118.89 

6 51  42 

930.4 

17.20 

2.21 

104.70  10  17  7 

797 

.10 

J 3.47 

314.30 

277.86 

118.88 

10  30  24 

197.1 

17.22 

307.39 

75.30  6 26  4 

1538 

.36 

13.45 

9.12 

277.85 

110.09 

6 51  42 

938.4 

17.20 

2.21 

104.70  10  17  7 

797 

.10 

13.47 

314.30 

277.86 

110.00 

10  30  24 

197.1 

17.22 

307.39 

110.00  9 11  35 

1001 

.14 

2.97 

323.40 

271.36, 

124.07 

9 28  16 

401  .1 

7.4? 

317.14 

11 0.00  12  30  46 

5670 

,36 

24.43 

266.28 

263.70 

114.60 

14  5 16 

50  70.4 

27.55 

250.50 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OE TERMINATION  ACCURACV 

TOE-3.1555  TRA  -.9024 

TC3  - 

.8451 

BAU  .7244 

SGT  2781.2  SGR  606.6  SG3  114.0 

ST 

2334.9 

SR  314.6 

SS  790.4 

TOE  .4136  RRA  -.3001 

RC3 

.2929 

FAU  .03138 

RRT  -, 

,6548  RRF  -. 

.0505  RTF  . 

9311 

CRT 

-.9380 

CRS  .9757 

CST  -.9914 

FOE-1.5126  FRA  .1319 

FC3  - 

.4484 

BSP  8742 

SG6  2846.6  R23  , 

.3070  R13 

,9386 

LSA 

2483.5 

MSA  143.1 

55A  4.0 

BOE  3.1824  BRA  .951 0 

BC3 

.894  5 

FSP  -363 

SGI  2810.2  SG2  453.7  THA  171.65 

Eli 

2353.6 

El2  107.5 

ALF  172.70 

LAUNCH  DATE  MAR  8 1969 

flight  time  116.00 

ARRIVAL  CATE 

JUL  2 1969 

HELIOCENTRIC  CONIC 

DISTANCE  346.163 

RL  148.50  LAL  .00 

LOL  167. Zi 

VL  28.107 

GAL 

-9.51 

AJL  102.92  HCA  165.09 

SMA  133.06 

zee 

.20305 

INC12.9187 

VI  30.004 

RP  108.89  LAP  -3.30 

L OP  332.70 

VP  37.949 

GAP 

5.03 

AJP  77.50 

TAL  225.79 

TAP  30.88 

RCA 

106.31 

APO  159.81 

V2  34.000 

RC  122.394  GL  -46.38 

GP  65.57  7AL  126.54 

JAP 

110.94 

ETS  59.47 

JAE  103.24 

ETE  145.86 

7AC 

80.15 

ETC  169.32 

ClP-149.70 

planetocentric  conic 

C3  73.280  VHL  8.560 

OLA  -35.54 

RAL  36.08 

RAO  6569.4 

VEL  13.951 

PTH  2.55 

VHP  9.553 

DPA 

54.66 

RAP  323.47 

ZCC  2.2060 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

tHJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.56  5 59  11 

1732.06 

13.26 

24.00 

286.80 

123.20 

6 28  3 

1132.1 

17.55 

17.4] 

112.44  11  26  45 

694, 

.29 

13.28 

306.23 

286.81 

123.20 

11  38  19 

94.3 

17.56 

299.64 

67.56  5 59  11 

1732.06 

13.26 

24.00 

286.80 

123.20 

6 28  3 

1152.1 

17.55 

17.4  1 

112.44  11  26  45 

694. 

.29 

13.28 

306.23 

286.81 

123.20 

11  38  39 

94.3 

17.56 

299.64 

67.56  5 59  11 

1732.06 

13.26 

24.00 

286.80 

123.20 

6 28  3 

1132.1 

17.55 

17.41 

112.44  11  26  45 

694. 

29 

13.28 

306.23 

266.61 

123.20 

11  38  19 

94.3 

17.56 

299.64 

DIFFERENTIAL  CORRECTIONS 
TOE-3.8969  TRA  -.6308  TC3  -.6893  0AU  . 7003 

ROE  .2580  RRA  -.4482  RC3  .1892  FAU  .02410 

FOE-1. 4883  FRA  .2050  FC3  -.2847  BSP  9094 

BOE  3.9054  BRA  .7738  0C3  .7148  FSP  -306 


MID-COURSE  EXECUTION  ACCURACV  ORBIT  CETERMInA 

SGT  2909.5  SGR  520.3  SG3  96.9  ST  2613.3  SR 

RRT  - .4238  RRF  -.6718  RTF  .9455  CRT  -.8081  CRS 

SGB  2955.6  R23  .2875  R13  -.9492  LSA  2743.5  MSA 

SGI  2918.0  SC 2 469.9  THA  175.55  ELI  2618.4  El2 


TICN  ACCURACV 
205.3  SS  823.4 
.8680  CST  -.9939 
147.1  SS A 3.6 
120.7  ALF  i 76.36 
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EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATC  MAR  8 1969 

HELIOCENTRIC  CONK 
fft  M 8.50  LAt  .00  lOl  167,25 
RP  108. £8  LAP  -3.34  LOP  335.87 


VL  28.038  CAL 
VP  37.902  GAP 


RC  124.766  CL  '52.37  CP  70.73  7AL  120.04  7AP  108.00  ETS 
planetocentric  CONIC 


plight  time  118.00 

DISTANCE  351.980 
'9.25  A?L  106.46  MCA  168.15  SMA 
5.24  A7P  73.87  TAl  224.28  TAP 

69.85  7AE  97.70  ETE  152.75  7AC 


ARRIVAL  CATE  JUL  4 1969 


32.54  ECC  .19989  INC16.4639  vj 
32.42  RCA  106.05  APO  159.04  V2 


30.O04 
34 .805 


76.94  ETC  175.76  ClP-159.42 


C3  98.074 

VHL  9.903 

CLA  -39.41 

RAL 

42.96 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

61  .36 

5 54  48- 

1890.81 

11.79 

118.64 

12  26  3 

666.70 

11.81 

61  .36 

5 54  48 

1890.81 

11.79 

I 18.64 

12  26  3 

666 . 70 

11  .81 

61  .36 

5 54  48 

1890.81 

1 

1 .79 

1 18.64 

12  26  3 

666 . 70 

11.81 

DIFFERENTIAL 

CORRECTIONS 

TCE-4 .9518 

TRA  -.1509 

TC3  -.4763 

8AU 

.6327 

ROE  -.3284 

RRA  -.5917 

RC 3 .0770 

FAU 

.01693 

FOE-1 .4881 

FRA  .2796 

FC3  -.1494 

BSP 

9489 

BCE  4.9627 

BRA  .6106 

8C3  .4825 

FSP 

-255 

LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 

RL  148. 50 

LAL  .00 

La  167.25 

VL 

27.968 

RP  108.86 

LAP  -3.37 

LOP  339-04 

VP 

37.856 

RC  127.128 

GL  -58.08 

GP  75*7! 

7AL 

112.81 

planetocentric  CONIC 

C3  153.710 

VHL  12.398 

OLA  -42.32  RAL 

51.77 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.13 

6 11  13 

2031  .62 

8.54 

122.87 

13  J 9 56 

703.15 

8.56 

57.J3 

6 11  13 

2031 .62 

8.54 

122.87 

13  19  56 

703.15 

8.56 

57.13 

6 11  13 

203! .62 

8.54 

122.87 

13  19  56 

703.15 

8.56 

DIFFERENTIAL  CORRECTIONS 

TOE-6.1237 

TRA  .7713 

TC3  -.2211 

BAU 

.4544 

ROE-2.4320 

RRA  -.4874 

RC3  -.0026 

FAU 

.00929 

FOE-1 .5495 

FRA  .3843 

FC3  -.0523 

BSP 

9755 

BOE  6.5889 

BRA  .9124 

0C3  .2211 

FSP 

-208 

9 VEL  14.813  PTH  2.68  VHP  11.525  0PA  56.47  RAP  313.92  ECC  2.6M0 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6569. 
rNJ  LONG 

35.86  298.23 

302.91  298.24 

35.86  298.23 

302.91  298.24 

35.86  298.23 

302.91  298.24 

MIC-C0UR3E  EXECUTION  ACCURACV 


127.88  6 26  19 
127.88  12  37  10 
127.88  6 26  19 
127.88  12  37  10 
127.88  6 26  19 
127.88  12  37  10 


1290.8 

66.7 

1290.8 

66.7 

1290.8 

66.7 


16.62 

16.64 

16.62 

16.64 

16.62 

16.64 


29.70 

296.74 

29.70 

296.74 

29.70 

296.74 


ORBIT  DETERMINATION  ACCURACY 


SGT 

3018.4 

SGR 

505.6 

SG3 

80.7 

ST 

RRT 

.2951 

RRF 

.0543 

RTF 

.9654 

CRT 

SOB 

3060.4 

R23 

-.2491 

R13 

.9634 

LSA 

SGI 

3022.2 

SG2 

462.5 

THA 

2.90 

ELI 

INJ  LONG 
45.19 
303.29 
45.19 
303.29 
45.19 
303.29 
MJO- 
SOT 
RRT 
SG6 
SGI 


FLIGHT  TIME  120.00 
OISTANCE  357.708 

-8.96  A?L  112.39  MCA  171.13  SMA  132.03 
5.42  A7P  67.85  TAL  222.69  TAP  33.82 
04.29  ET5  88.75  ?A £ 90.63  ETE  168.43 


7 VEL  16.584  PTH  2.88  VHP  14.935 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
312.26  131.61  6 45  4 

312.28  131 .61  13  31  39 

312.26  131.61  645  4 

312.28  131.61  13  31  39 

312.26  J 31  .61  6 45  4 

312.28  131.61  13  31  39 

COURSE  EXECUTION  ACCURACV 
2922.6  SCR  1164.5  SG3  66.2 
.8924  RRF  .8207  RTF  .9882 
3146.1  R23  -.1928  R13  .9787 

3107.0  SG2  494.2  THA  20.10 


ARRIVAL  CATE  JUL  6 1969 


ECC  .19862  INC22.3899  VI  30.004 

RCA  105.81  APO  158.25  V2  34.811 

7AC  72.16  ETC  191.09  CLP  1 79 . 78 

DPA  56.45  RAP  301.12  ECC  3.5297 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1431.6  13.80  39.46 

103.2  13.81  297.55 

1431.6  13.80  39.46 

103.2  33.81  297.55 

1431.6  13.80  39.46 

103.2  13.81  297.55 

ORBIT  DETERMINATION  ACCURACY 
ST  2833.7  SR  1127.6  SS  928.7 
CRT  .9913  CR5  -.9836  CST  -.9 988 
LSA  3184.5  MSA  150.7  SSA  2.0 

ELI  3046.7  El2  138.4  AlF  2l .57 


LAUNCH  CATC  MAR  8 1969 


HELIOCENTRIC  CONIC 


flight  time  122.00 


ARRIVAL  CATE  JUL  8 1969 


RL  148.50 

LAL 

.00 

La  167.25 

VL 

27.898 

RP  108.84 

LAP 

-3.39 

LOP  342.21 

VP 

37.811 

RC  129.481 

GL 

-61.12 

GP  76.03 

7AL 

105.27 

planetocentric  conic  _ 

C3  309.799 

VHL 

17,601 

CLA  -4 2,02 

RAL 

62.22 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.55 

6 

54  41 

2129.88 

3.83 

122.45 

13 

59  50 

811  .13 

3.85 

57,55 

6 

54  41 

2129.88 

3.83 

122.45 

13 

59  50 

811 .13 

3.85 

57.55 

6 

54  41 

2129.88 

3.83 

122.45 

13 

59  50 

811  .13 

3.85 

DIFFERENTIAL  CORRECTIONS 

TOE-4.3142 

TRA 

2.0393 

TC3  -.0229 

BAU 

.2465 

ROC-8.1534 

RRA 

1.1603 

RC3  .0549 

FAU- 

'.00165 

FOE-1 .7717 

FRA 

.6077 

FC3  ,0046 

BSP 

9807 

BOE  9.2244 

BRA 

2.3463 

BC3  .0595 

FSP 

-172 

DISTANCE  363.236 

GAL  *8.63  A7L  123.97  MCA  173.93  SMA  131.52  ECC  .19696  INC33.9702  V]  30.004 

GAP  5.54  A7P  56.18  TAL  220.97  TAP  34.91  RCA  105.62  APO  157. 4?  V?  34.818 

TAP  100.01  ETS  125.87  7AE  80.58  ETE  202.61  7AC  64.21  ETC  225.31  ClP  136.01 


RAD  657J .8  VEL  20.763  PTH  3.18  VHP  21.726 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


49.57 

308.52 

49.57 

308.52 

49.57 

308.52 


327.95 

327.96 

327.95 

327.96 

327.95 

327.96 


131 .88 
131 .88 
131 .88 
131 .88 
131 .88 
131.88 


30  If 
13  21 
30  II 
13  21 
30  11 
13  21 


LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  108.82  LAP  -3.39  LOP  345.39 

RC  131.823  GL  -54.35  GP  62-49 


VL  27.829 
VP  37.766 
ZAL  98.51 


GAL 

GAP 

7AP 


C3  883.619. 

VHL  29.726 

OLA  -32.67 

RAL  7J.38 

RAO  6572.9 

VEL  31.700 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

72.99 

8 52  48 

1973.78 

-.01 

34,05 

341 .39 

107.0! 

13  14  47 

1136.1! 

.00 

331.89 

341 .40 

72.99 

8 52  48 

1973.78 

-.01 

34.05 

341 .39 

107.01 

13  14  47 

1136.11 

.00 

331,89 

341.40 

110.00 

12  16  35 

1515.66 

-8.98 

339.91 

335.58 

110.00 

14  50  11 

842.23 

8.97 

315.01 

347.20 

MIO-COURSC  EXECUTION  ACCURACV 
SGT  1666.5  SCR  2709.3  SG3  54.9 

RRT  .9227  RRF  .9696  RTF  .9883 

SOB  3180.8  R23  -.1402  R13  -9897 

SGI  3131.9  SG2  555.7  THA  59.35 

flight  fiif" m>oo 

DISTANCE  368.131 

-8.16  A7L  151.27  MCA  176.13  SMA  131.02 
5.48  ATP  28.79  TAL  218.89  TAP  35.01 
95,78  ETS  161.78  TAE  63.24  ETE  234.94 

PTH  3.48  VHP  37.168 
INJ  A7MTH  INJ  TIME 


OPA  52.19  RAP  286.08  ECC  6.0985 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1529.9  9.14  43.96 

£11. 1 9,16  302.91 

1529.9  9.M  4 3.96 

211.1  9.16  302.91 

1529.9  9.14  43.96 

211.1  9.16  302.91 

ORBIT  DETERMINATION  ACCURACY 
ST  1429.7  SR  2658.5  SS  1092.9 
CRT  .9914  CRS  -.9968  CST  -.9987 

LSA  3205.7  MSA  173.1  SSA  1 . J 

ELI  3014.1  EL2  165 . 1 AlF  61  .84 

ARRIVAL  CATE  JUL  10  1969 


122.67 

122.67 

122.67 

122.67 

123.12 

123.13 


9 25  42 
13  33  43 
9 25  42 
13  33  43 
12  38  30 
15  4 13 


DIFFERENTIAL  CORRECTIONS 
TOE  2.3600  TRA  1.6915  TC3  -.0401  0AU  2.1080 
RD-12.4958  RRA  5.6850  RC3  .1739  FAU- .03131 
FOE-2. 290D  FRA  1 .2619  FC3  .0307  BSP  9251 

B0E12.7167  BRA  5.9313  BC3  .1784  FSP  -J54 


SGT  643.2  SCR  2926.5  SC 3 48.2 

RRT  -.4451  RRF  .9965  RTF  -.3686 

SG6  2996.3  R23  -.1034  R13  .9946 

SGI  2941.0  SG2  573.1  THA  95.81 


ECC  .19385  INC63  .2652  VI  30.O04 

RCA  105.62  APO  156.41  V2  34.825 

7AC  48.30  ETC  259.64  CLP  102.59 

DPA  38.22  RAP  272.52  ECC15.5421 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1373.8  4.30  27.72 

536.1  4.31  325.56 

1373.8  4.30  2 7.72 

536.1  4.31  325.56 

715.7  -4.56  333.62 

242.2  13.27  308.55 

ORBIT  DETERMINATION  ACCURACY 

ST  469.6  SR  2440,2  SS  1444,6 

CRT  -.9168  CRS  -.9994  CST  .9031 

LSA  2867.9  MSA  193.5  SSA  .4 

ELI  2478.1  El2  104.6  AlF  100. 06 


2136 
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EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  i 


LAUNCH  CATE  MAR  0 1969  FLIGHT  TIME  126*00  ARRIVAL  CATE  JUL  12  1969 


HELIOCENTRIC  CONIC  OISTANCE  370.420 


RL  146.50 

LAL 

.00 

La  167.25 

VL 

77.759 

GAL  -0.60 

A7L  21.12 

HCA 

183.64 

SMA 

130.52 

ECC  .20482 

INC60 .0008 

Vl 

30.004 

RP  106.79 

LAP 

-3.39 

LOP  340.56 

VP 

37.722 

GAP  6,95 

A7P  150.04 

TAL 

219.53 

TAP 

43.17 

RCA  103.79 

APO 

157.25 

V2 

34.033 

RC  134.J53 

GL 

51  .09 

GP  -57.92 

7AL 

98.21 

7AP  96.56 

ETS  104.25 

7AE 

63.43 

ETE 

112.66 

7AC  72.29 

ETC 

09.35 

CLP  102.41 

PLANE TOCENTRIC  CONIC 

C31O01 .595 

VHL 

32.066 

CLA  69*83 

RAL 

37.20 

RAO  6573.0 

VEL  34.603 

PTH 

3.51 

VHP 

41 .249 

OPA  -01 .01 

RAP 

253.69 

ECC10 .0003 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

1NJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

> 2 LAT 

JNj 

l 2 LONG 

23.06 

15 

32  22 

5084.45 

*61 

247.02 

307.52 

20.17 

16 

57  7 

4404.4 

-6.90 

244.67 

156.94 

2 

3 JO 

3332.29 

.61 

97.18 

307.50 

20.17 

2 

58  42 

2732.3 

-6.09 

94  .02 

23.06 

15 

32  22 

5084.45 

.61 

247.02 

307.52 

20.17 

16 

57  7 

4404  .4 

-6.90 

244  .67 

156.94 

2 

3 10 

3332.29 

.61 

97.18 

307.50 

20,17 

2 

58  42 

2732.3 

-6.09 

94  .02 

23.06 

15 

32  22 

5084.45 

.61 

247.02 

307.52 

20.17 

16 

57  7 

4404.4 

-6.90 

244 .67 

156.94 

2 

3 10 

3332.29 

.61 

97.J0 

307.50 

20.17 

2 

58  42 

2732.3 

-6.09 

94  .02 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION"  AtCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE -2 .9336  TRA  1 .2665  TC3  -.0792  BAU  2.0474  SGT  970.7  SCR  2059.4  SC3  40.0  ST  546.2  SR  2561.7  SS  1005.2 

RO-14.6797  RRA  .9479  RC3  -.1003  FAU- . 04107  RRT  .0040  RRF  -.9991  RTF  -.7793  CRT  .9543  CRS  .9999  CST  .9510 

FDE  2.9042  FRA  -.1515  FC3  .0329  BSP  9039  SC6  3019.6  R23  -.0932  R13  -.9956  LSA  3176.9  MSA  163.6  SSA  .0 

BOE14.97 00  BRA  1.5019  BC3  .J969  FSP  -154  SCI  2960 .0  SG2  556.1  THA  74.16  ELI  2614.4  El2  159.9  AlF  70.46 

LAUNCH  DATE  MAR  0 1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUL  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  303.001 

RL  140.50  LAL  .00  LOL  167.25  Vl  27.690  GAL  -0.27  A7L  52.96  HCA  105.62  SMA  130.03  ECC  .201J4  INC37.0400  VI  30.004 

RP  100.77  LAP  -3.30  LOP  351  .74  VP  37.679  GAP  6.02  A7P  126.91  TAt  217.30  TAP  43.00  RCA  103.67  APO  156.16  V2  34.641 

RC  136.471  GL  60. 7j  GP  -73.16  7Al  103.55  7AP  1 01.29  ETS  212.12  7A£  02.90  ETE  130.20  7AC  90.94  ETC  116.31  CLP  132.51 

PLANE TOCENTRIC  CONIC 


C3  358.179 

VHL  18.926 

OLA 

71.13 

RAL  350.21 

RAO  6572.0 

VEL  21.897 

PTH  3.23 

VHP 

23.645 

OPA  -70.01 

RAP  58.03 

ECC 

6.0947 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJWTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

21  .56 

12  53  10 

5010.60 

-4.39 

246.40 

266.72 

10.93 

14 

16 

49 

4410.7 

-J1  .95 

244.10 

150.44 

23  26  34 

3250.63 

-4.39 

94.9 9 

266,70 

10.93 

24 

20 

45 

2650.6 

-11.95 

92.76 

21.56 

12  53  10 

5010.68 

-4.39 

246.40 

266.72 

18.93 

14 

16 

49 

4410.7 

-11 .95 

244 .10 

150.44 

23  26  34 

3250.63 

-4.39 

94.99 

266.70 

18.93 

24 

20 

45 

2650.6 

-11  .95 

92.76 

21.56 

12  53  18 

5010 

.68 

-4.39 

246.40 

266.72 

10.93 

14 

16 

49 

4410.7 

-11.95 

244 .10 

158.44 

23  26  34 

3250.63 

-4.39 

94.99 

266.70 

10.93 

24 

20 

45 

2650.6 

-11 .95 

92.76 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.9663 

TRA  -.3400 

TC3  - 

.0163 

BAU  .4400 

SGT  957.3  SGR  3333.1  SG3 

55.4 

ST  903.3 

SR  1066.0 

SS 

077.7 

ROE- 5. 4 704 

RRA  3.0677 

RC3  - 

.0923 

FAU- .001 70 

RRT 

.7525  RRF  - 

.9647  RTF 

.652? 

CRT  -.9319 

CRS  .9923 

CST 

-.9696 

FOE  1.3303 

FRA  -.5328 

FC3 

.0043 

BSP  10726 

SGB  3467.9  R23  - 

.1290  RIJ  - 

.9907 

LSA  2231 .6 

MSA  301.6 

SSA 

1 .6 

BOE  6.2229 

BRA  3.0874 

ec3 

.0937 

FSP  -100 

SGI  3412.8  SG2  I 

&15.7  THA  102.61 

ELI  2052.3 

Cl2  298 . 1 

ALF 

114.03 

LAUNCH  DATE  MAR  0 1969 

flight  time  130.00 

ARRIVAL  CATE 

JUL 

16  1969 

heliocentric  conic 

DISTANCE  308.508 

RL  140.50 

LAL  .00 

La  167.25 

vl  27.621 

GAL  -7.09 

a7l  66.26 

HCA  188.36 

SMA 

129.54 

ECC  .19960 

INC23.7350 

Vl 

30.004 

RP  100.74 

LAP  -3.36 

LOP  354.91 

VP  37.637 

GAP  6.90 

A7P  113.51 

TAL  215.56 

TAP 

43.92 

RCA  103.60 

APO  155.41 

V2 

34 .050 

RC  138.775 

GL  59.35 

GP  - 

72.67 

7AL  109.36 

JAP  107.12 

ETS  260.81 

7AE  94.09 

ETC 

185 

i.56 

/AC  100.85 

ETC  166.91 

CLP 

171  .27 

PLANE TOCENTRIC  CONIC 

C3  163.049 

VHL  12.000 

OLA 

65.57 

RAL  351.25 

RAO  6570.8 

VEl  16.887 

PTH  2.91 

VHP 

15.927 

OPA  -65.99 

RAP  54.94 

ECC 

3.6965 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

20.03 

12  39  43 

4003 

.31 

-10.91 

239.86 

256.23 

24.91 

U 

1 

6 

4203.3 

-10.14 

236.74 

151 .97 

22  44  36 

3161 .90 

-10.90 

95.40 

256.21 

24.91 

23 

37 

18 

2561  .9 

-10.13 

92.20 

28.03 

12  39  43 

4003 

.31 

-10.91 

239.86 

256.23 

24.91 

14 

I 

6 

4203.3 

-10.14 

236.74 

151 .97 

22  44  36 

3161 

.90 

-10.90 

95.40 

256.21 

24.91 

23 

37 

18 

2561  .9 

-16.13 

92.20 

28.03 

12  39  43 

4003 

.31 

-10.91 

239.86 

256.23 

24.91 

14 

1 

6 

4283.3 

-10.14 

236.74 

151 .97 

22  44  36 

3161 

.90 

-10.90 

95,40 

256.21 

24.91 

23 

37 

18 

2561  .9 

-10.13 

92.20 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCORACV 

TOE  3.1015  TRA-2.6372  TC3  -.1696  BAU  .3770  SGT  3203.1  SCR  1756.7  SG3  67.3  ST  1631.1  SR  572.1  SS  609.2 

ROE  -.5242  RRA  1.6071  RC3  .0313  FAU  .01202  RRT  -.9461  RRF  -.9003  RTF  .9913  CRT  -.6276  CRS  .7683  CST  -.9951 

FOE  .0009  FRA  -.5973  FC3  -.0670  0SP  11434  SGB  3653.2  R23  -.1090  R13  -.9001  LSA  1004.6  MSA  320.0  SSA  1.9 

BOE  3.1455  BRA  3.0003  6C3  .1725  FSP  -221  SGI  3610.3  SG2  503.7  THA  151.99  ELI  1700.9  EL2  307.7  alF  163.25 

LAUNCH  DATE  MAR  0 1 969  FLIGHT  TIME  132.00  ARRIVAL  DATE  JUL  10  1 969 

HELIOCENTRIC  CONIC  DISTANCE  394.153 

RL  140.50  LAL  .00  LOL  167.25  VL  27.552  GAL  -7.56  A7L  72.85  HCA  191.34  SMA  129.07  ECC  .19892  INC17.154J  VI  30.004 

RP  108.71  LAP  -3.32  LOP  350.09  VP  37.595  GAP  7.05  A7P  106.04  TAL  213.02  TAP  45.16  RCA  103.39  APO  154.74  V2  34.660 

RC  141.067  GL  55.00  GP  -66.60  7AL  114.47  7AP  113.04  ETS  202.70  7AE  101 ,7l  £T£  205.59  /AC  107.40  ETC  167.97  ClP-171 .45 

PLANE  TOCENTRIC  CCNIC, 

C3  96.721  VHL  9.835  OLA  60.36  RAL  353.66  RAO  6569.9  VEL  14.767  PTH  2.67  VHP  12*234  OPA  -56.92  RAP  5J  .51  ECC  2.5916 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

34.18 

13 

4 3 

4755.01 

-16.44 

232.06 

254.00 

31.04 

14  23 

10 

4155.0 

-23.24 

220.00 

145.82 

22 

39  31 

3083.75 

-16.43 

94.77 

253.99 

3]  .04 

23  30 

54 

2483.7 

-23.23 

90.71 

34.10 

13 

4 3 

4755.81 

-16.44 

232.06 

254.00 

31 .04 

14  23 

10 

4155.0 

-23.24 

228.00 

145.82 

22 

39  31 

3083.75 

-J6.43 

94.77 

253.99 

31 .04 

23  30 

54 

2403.7 

-23.23 

90. 71 

34.10 

13 

4 3 

4755.81 

-16.44 

232.06 

254,00 

31 .04 

14  23 

10 

4155.0 

-23.24 

220.00 

145.82 

22 

39  31 

3003.75 

-16.43 

94.77 

253.99 

31  .04 

23  30 

54 

2483.7 

-23.23 

90.71 

INFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2463 

TRA- 

-2.8355 

TC3  -.5029 

BAU  .6504 

SCT  J721.0  SC R 

614.2  SG3 

01.7 

ST  1640.5 

SR  304.2 

SS 

557.2 

ROE  .4356 

RRA 

.4746 

RC3  -.0077 

FAU  .02166 

RRT 

-.6652  RRF 

-.4723  RTF 

.9689 

CRT  .3272 

CRS  -.5354 

CST 

-.9733 

FDE  .8253 

FRA 

-.6105 

FC3  -.1939  BSP  11759 

SGB 

3771 .3  R23 

-.2437  R13  - 

.9656 

LSA  3739.2 

MSA  309.4 

SSA 

2.6 

BOE  2.2802 

BRA 

2.0749 

BC3  .5030 

FSP  -267 

SGI 

3743.7  SG2 

455.8  THA  173.64 

ELI  1651.6 

El2  286.9 

ALF 

3.56 

2137 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  108.68  LAP  -3.28  LOP  1.27 

RC  143.344  CL  50.22  CP  -60.22 

plane tocentric  ccnjc 

C3  66.684  VHL  8.166  CLA  55.87 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
39.59  13  34  18  4643.22 

140.41  22  41  20  3026.56 

39.59  13  34  18  4643.22 

140.41  22  41  20  3026.56 

39.59  13  34  18  4643.22 

J40.41  22  41  20  3026.56 

DIFFERENTIAL  CORRECTIONS 
TCE  1.8047  TRA-2.6729  TC3  '.8781 

ROE  .5448  RRA  .1229  RC3  '.0823 

FOE  .8129  FRA  -.6016  FC3  -.3708 

BOE  1.8852  BRA  2.6757  0C3  .8819 

LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  108.65  LAP  -3.23  LOP  4.46 

RC  145.608  CL  45.73  CP  '54.27 

PLANE TOCENTRIC  CONIC 
C3  50.652  VHL  7.117  OLA  52.06 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 


FLICHT  TIME  134.00 
DISTANCE  399.874 

VL  27.484  CAL  '7.23  A7L  76.69  HCA  194.40  SNA  128.60 
VP  37.554  GAP  7.22  A7P  102.90  TAl  212.10  TAP  46.50 
7AL  118.60  7AP  118.66  ETS  290.93  7AE  107.51  ETE  211.43 


4643.22 

3026.56 

4643.22 

3026.56 

4643.22 

3026.56 


RAl  357.68 
INJ  LAT 
-20.30 
-20.29 
-20.30 
-20,29 
'20.30 
-20.29 

BAU  .7863 
FAU  .02856 
BSP  12136 
FSP  -319 


RAO  6569.: 
INJ  LONG 
224.12 
93.72 

224.12 
93.72 

224.12 
93.72 

HID-1 

SCT 

RRT 

SOB 

SCI 


3 VEL  13.713  PTM  2.51  VHP  10.220 
, INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


253.17 

253.15 

253.17 

253.15 

253.17 

253.15 


14  51  42 
23  31  46 
14  51  42 
23  31  46 
14  51  42 
23  31  46 


■COURSE  EXECUTION  ACCURACY 
3851  .5  SCR  433.4  SC3  96.9 
.0976  RRF  .3780  RTF  .9504 
3875.8  R23  -2855  R13  .9507 

3851.7  SG2  431.3  THA  .64 


LNCH  A7MTH 
44.29 
135.71 
44.29 
135.71 
44.29 
135.71 


4546.48 

2988.87 

4546.48 

2988.87 

4546.48 

2988.87 


135.71  22  44  3 2988.87 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5495  TRA'2 » 50i 7 TC3-1 .2697 
ROE  .5162  RRA  .0074  RC3  -.1475 
FOE  .7965  FRA  -.5715  FC3  -.5818 
BOE  1.6332  BRA  2.5017  8C3  1.2782 


VL*  27.416 
VP  37.515 
7AL  121.75 

RAL  1.77 
INJ  LAT 

'22.75 

-22.74 

-22.75 

-22.74 

-22.75 

-22.74 

BAU  .8656 
FAU  .03404 
BSP  12441 
FSP  -367 


FLIGHT  TIME  136.00 
DISTANCE  405.629 

CAL  -6.90  A7L  79.21  MCA  197.50  SHA  128.14 

CAP  7.40  A7P  100.30  TAL  210.39  TAP  47.99 

7AP  123.82  ETS  294.99  7AE  112. 08  ETE  212.74 

RAO  6568.9  VEL  13.115  PTH  2.39  VHP  9.022 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  JUL  20  1969 


EC C .19851  INC13.3068  VI  50.004 
RCA  103.07  APO  154.12  V2  34.870 

7AC  112.64  ETC  194.85  ClP-164.97 

OPA  -49.29  RAP  49.21  ECC  2.0975 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
4043.2  -26.63  219.19 

2426.6  -26.62  88.79 

4043.2  -26.63  219.19 

2426.6  '26.62  88.79 

4043.2  -26.63  219-19 

2426.6  '26.62  88.79 

ORBIT  DETERMINATION  ACCURACY 
ST  1615.8  SR  385.1  SS  541 .8 

CRT  .7039  CR5  -.8789  C$T  -.9574 

LSA  1721.0  MSA  301.4  $SA  3.5 

Eli  1639.0  El2  269.6  AlF  9.79 

ARRIVAL  DATE  JUL  22  1969 


6.55  252.71  41.81  15  20  2 

2.74  252.70  41.80  233352 

6.55  252.71  41.81  15  20  2 

2.74  252.70  41.80  23  33  52 

6.55  252.71  41.81  15  20  2 

2.74  252.70  41.80  23  33  52 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3943,9  SCR  465.7  SG3  111.2 

RRT  ,4715  RRF  .7224  RTF  .9353 

SCB  3971,3  R23  -3136  RJ3  .9371 

SCI  3950.0  SG2  410.0  THA  3.22 


ECC  .19833  INC10. 7911  Vl  30.004 
RCA  102.72  APO  153.55  V2  34.880 

7AC  116.96  ETC  197.22  ClP'162.38 

OPA  -42.65  RAP  47.84  EC C 1 .8336 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
3946.5  -28.59  210.90 

2388.9  -28.58  87.09 

3946.5  '28.59  210.90 

2388.9  -28.58  87.09 

3946.5  -28.59  210-90 

2388.9  -28.58  87.09 

ORBIT  DETERMINATION  ACCURACY 
ST  1589.0  SR  415.6  SS  529.9 

CRT  .7811  CRS  -.9413  CST  -.9460 

LSA  1700.6  MSA  294.0  SSA  4,5 

ELI  1622.7  EL?  254.1  ALF  11.84 


LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  167.25 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147.857  CL  41.69  CP  -49-00 

PLANE TOCENTRIC  CONIC 
C3  40.973  VHL  6.401  OLA  40.85 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 

48.37  14  32  43  4462.81 

131.63  22  46  34  2966.09 

40.37  14  32  43  4462.81 

131 .63  22  46  34  2966.09 

48.37  14  32  43  4462.01 

131.63  22  46  34  2966.09 

DIFFERENTIAL  CORRECTIONS 
TDE  1.3776  TRA-2.3463  TC3-1  .6659 
ROE  .4680  RRA  - .0304  RC3  -.1950 
FOE  .7691  FRA  -.5229  FC3  -.8061 
BOE  1.4550  BRA  2.3465  6C3  1.6773 


flight  time  130.00 
DISTANCE  411 .398 

VL  27.349  GAL  '6.57  A7L  80.99  HCA  200.63  SNA  127.68 

VP  37.476  GAP  7.58  A7P  98.45  TAL  208.67  TAP  49.29 

7AL  124.01  7AP  128.45  ETS  297,51  ?AE  115.72  ETE  212.31 


RAL  5 . 66 
INJ  LAT 
-24.20 
-24.19 
-24.20 
-24.19 
-24.20 
-24.19 

BAU  .9188 
FAU  .03815 
BSP  12699 
FSP  -405 


RAO  6568.6  VEL  12.741  PTH  2.32  VHP  8.27l 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


LAUNCH  OATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  167.25 
RP  108.58  LAP  -3.09  LOP  10.83 
RC  150.092  CL  38,10  GP  -44.40 
PLANE TOCENTRIC  CONIC 
C3  34.578  VHL  5.880  OLA  46.16 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
51.89  14  59  38  4389.39 

128.11  22  48  56  2953.76 

51 .89  14  59  38  4389.39 

128.11  22  40  56  2953.76 

51 .89  14  59  38  4389.39 

128.11  22  48  56  2953.76 

DIFFERENTIAL  CORRECTIONS 
TDE  1.2478  TRA-2. 2071  TC3-2.0661 
ROE  .4224  RRA  -.0418  RC3  -.2283 
FOE  .7292  FRA  -.4643  FC3-1 .0316 
BOE  1.3173  BRA  2.2075  8C3  2.0707 


VL  27,283 
VP  37.438 
7AL  125.49 

RAL  9,33 
INJ  LAT 
-25.02 
-25.01 
-25.02 
-25.01 
-25.02 
-25.01 

BAU  .9609 
FAU  ,04120 
BSP  1 3042 
FSP  -441 


MID -COURSE  EXECUTION  ACCURACY 
SCT  4032.0  SCR  409.4  SC3  123.6 
RRT  .5984  RRF  .8222  RTF  .9227 
SOB  4061.6  R23  .3304  R13  .9251 

SCI  4042.7  SG2  391.1  THA  4.19 

FLIGHT  TIME  140.00 

DISTANCE  417.173 

CAL  -6.24  A 21  82.31  HCA  203.77  SMA  127.24 

GAP  7.77  ATP  97.04  TAL  206.94  TAP  50.71 

TAP  132.56  ETS  299.30  TAE  118.63  ETE  211.12 

RAO  6568,4  VEL  12.408  PTH  2.26  VHP  7.786 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
203.32  252.71  49.85  16  12  47 

91.66  252.70  49.85  23  38  9 

203.32  252.71  49.85  16  12  47 

91.66  252.70  49.85  23  38  9 

203.32  252.71  49.85  16  12  47 

91.66  252.70  49.85  23  38  9 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4125.8  SGR  494.9  $G3  133.9 

RRT  .6539  RRF  .8557  RTF  .9130 

SCB  4155.4  R23  .3354  R13  .9154 

SCI  4138.6  SG2  373.3  THA  4.52 


ARRIVAL  OATE  JUL  24  1969 


EC C .19832  INC  9.01*8  Vl  30. 00* 

RCA  102.36  APO  153.00  V2  34.891 

7AC  120.73  ETC  197.06.  CLP-161.42 

OPA  -36.81  RAP  47.16  ECC  1.6743 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3862.8  -29.60  203.39 

2366.1  -29.58  85.83 

3862.8  -29.60  203.39 

2366.1  -29.58  85.83 

3862.8  -29.60  203.39 

2366.1  -29.58  05.83 

0R8IT  DETERMINATION  ACCURACY 
ST  1562.6  SR  419.2  SS  515.5 

CRT  .0075  CRS  -.9632  CST  -.9361 

LSA  1673.3  MSA  288.3  SSA  5.6 

ELI  1599.7  EL2  241.5  AlF  12.51 

ARRIVAL  CATE  JUL  26  1969 


ECC  .19048  INC  7.6807  Vl  30.004 
RCA  101.98  APO  152.49  V2  34.902 
TAC  124.11  ETC  197.75  CLP-161 .23 

OPA  -31.67  RAP  47.02  ECC  1.5691 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3709.4  -30.01  196.69 

2353.8  -30.00  05.03 

3709.4  -30,01  196.69 

2353.0  -30.00  85.03 

3789.4  -30.01  196.69 

23  53.8  - 30  .00  8 5 .03 

ORBIT  DETERMINATION  ACCURACY 
ST  1533.3  SR  412.0  SS  496.4 

CRT  .8190  CRS  -.9741  CST  -.9271 

LSA  1639.3  MSA  282-7  SSA  7.0 

ELI  1570.8  EL2  230.8  ALF  12.69 


2130 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  DATE  MAR  8 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  142,00 
CISTANCE  422.946 


ARRIVAL  CATC  JUL  28  1969 


RL 

140 .50 

LAL 

.00 

LOL 

167.25 

VL 

27.217 

gal 

-5.09 

A7l 

03.34 

HCA 

206.92 

SMA 

126.80 

ECC 

.19080 

INC 

6.6564 

VI 

30.004 

RP 

100.54 

LAP 

-3.01 

LOP 

14.01 

VP 

37.401 

GAP 

7.96 

a/p 

95.94 

TAL 

205.20 

TAP 

52.12 

RCA 

101  .59 

APO 

15 2.01 

V2 

34 .91  4 

RC 

152.312 

gl 

34.92 

GP 

-40.42 

7 AL 

126.30 

ZAP 

136.20 

ETS 

300.69 

7AE 

120.94 

ETE 

209.62 

ZAC 

127.21 

ETC 

197.29 

CLP- 

•161  .45 

planetocentric  conic 

C3 

30.054 

VHL 

5.402 

CLA 

43.90 

RAL 

12.04 

RAC 

6560.2 

VEL 

12.306 

PTH 

2.22 

VHP 

7.469 

DPA 

-27.13 

RAP 

47.20 

ECC 

1 .4946 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

54.94 

15  25  11 

4324 .02 

-25.45 

197.60 

253.20 

52.95 

16  37  15 

3724  .0 

-30.09 

190.73 

125.06 

22  51  23 

2940.56 

-25.44 

91  .57 

253.19 

52.94 

23  40  31 

2340.6 

-30.07 

84.61 

54 .94 

15  25  11 

4324.02 

-25.45 

197.60 

253.20 

52.95 

16  37  15 

3724.0 

-30.09 

190.73 

125.06 

22  51  23 

2940.56 

-25.44 

91  .57 

253.19 

52.94 

23  40  31 

2340.6 

-30.07 

84.61 

54.94 

15  25  11 

4324.02 

-25.45 

197.60 

253.20 

52.95 

16  37  15 

3724  .0 

-30.09 

190.73 

125.06 

22  51  23 

2940.56 

-25.44 

91.57 

253.19 

52.94 

23  40  31 

2340.6 

-30.07 

84  .61 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1284  tra-2.0945  TC3-2.4910 
ROE  .3 802  RRA  -.0482  RC3  -.2572 
FOE  .6695  FRA  -.4130  FC3-1  .2649 
0OE  1.1907  BRA  2.0951  0C3  2.5051 

LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOt  167.25 
RP  1 OB . 50  LAP  -2.92  LOP  17.20 
RC  154.516  CL  3 2.08  CP  -36.97 
planctocentric  CONIC 


BAU  1 .0065 
FAU  .04391 
BSP  13065 
FSP  -500 


VL  27.152 
VP  37.364 
7AL  126.51 


C3  26.676 

VHL 

5 

.165 

OLA  42.00 

RAL  16.26 

RAO  6560. 

LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

57.50 

15 

49 

37 

4265.22 

-25.66 

192.63 

122.42 

22 

54 

15 

2947.05 

-25.65 

91.67 

57.50 

15 

49 

37 

4265.22 

-25.66 

192.63 

122.42 

22 

54 

15 

2947.85 

-25.65 

91  .67 

57.50 

15 

49 

37 

4265.22 

-25.66 

192.63 

122.42 

22 

54 

15 

2947.85 

'25.65 

91  .67 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0076  TRA-1 .9280  TC3-2.0390  BAU  1.0169 

ROE  .3600  RRA  -.0347  RC3  -.2557  FAU  .04375 

FOE  .6409  FRA  -.3135  FC3-1 .4200  BSP  13204 

80E  1.1459  BRA  1.9203  BC3  2.0513  FSP  -464 


MID-COURSE  EXECUTION  ACCURACY 
SOT  4252.5  SGR 
RRT  .6934  RRF 
SGB  4200.9  R23 
SGI  4266.3  SG2 

FLIGHT  TIME  144.00 

DISTANCE  420.724 
GAL  -5.54  A7L  04.17  HCA  2 
GAP  5.15  A7P  95.05  TAL  2 


254.02  55.54 

254.01  55.53 

254.02  55.54 

254.01  55.53 

254.02  55.54 

254.01  55,53 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4202.9  SGR 
RRT  .6011  RRF 
5GB  4310.0  R23 
SGI  4295.6  SG2 


ORBIT  DETERMINATION  ACCURACY 


492.3 

SG3 

143.0 

ST 

1492.7 

SR 

390.0 

SS 

467.0 

.0676 

RTF 

.9080 

CRT 

.0222 

CRS 

'.9797 

CST 

-.9100 

.3234 

Rl  3 

.9110 

LSA 

1590.2 

MSA 

275.  J 

SSA 

0.5 

353.5 

THA 

4,62 

ELI 

1520.9 

EL2 

221.2 

ALT 

12.63 

ARRIVAL  CATE  JUl  30  1969 


SMA 

126.37 

ECC  .19926 

INC  5.8257 

VI 

30.004 

TAP 

53.53 

RCA  101  .19 

APO  J5l .55 

V2 

34.926 

ETE 

208.03 

ZAC  130.10 

ETC  196.70 

CLP 

- 161.90 

VHP 

7.263 

CPA  -23. J I 

RAP  47.00 

ECC 

1 .4390 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

17 

0 4 2 

3665.2 

-29.99 

185.43 

23 

43  23 

2347.9 

-29.98 

04  .40 

17 

0 42 

3665.2 

-29.99 

185.43 

23 

43  23 

2347.9 

-29.98 

04.40 

17 

0 4 2 

3665.2 

-29.99 

105.43 

23 

43  23 

2347.9 

-29.98 

04  .40 

ORBIT  DETERMINATION  ACCURACY 


402.3 

SG3 

146.0 

ST 

1406.2 

SR 

400.6 

SS 

461  . 1 

.8537  RTF 

.8954 

CRT 

.0340 

CRS 

-.9874 

CST 

-.9099 

.3273 

Rl  3 

.0975 

LSA 

1583.2 

MSA 

274 .5 

SSA 

9.9 

352.1 

THA 

4.4  2 

ELI 

1524.1 

El2 

215.3 

ALF 

12.94 

LAUNCH  CATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL 

RP  100.47  LAP  -2.02  LOP 

RC  156.704  GL  29.52  GP 

planctocentric  conic 

C3  24.054  VHL  4.905  CLA 


flight  time  U6.00 


ARRIVAL  CATE  AUG  1 1969 


167.25 

20.39 

-33.90 


VL  27.007 
VP  37.329 
7Al  126.22 


DISTANCE  434.493 

gal  -5.10  A71  04.06  HCA  213.25  SMA  125.95  ECC  .19900  INC  5.1393  VI  30.00a 
GAP  0.35  A7P  94.30  TAl  201.69  TAP  54.94  RCA  100.70  APO  151.13  V2  34.938 
7AP  142.26  ET5  302.73  7AE  124.29  ETE  206.45  7 AC  132.04  ETC  196.04  ClP-162.49 


40.39  RAL  19.64  RAO  6560.0  VEL  12.060  PTH  2.16  VHP  7.134 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

59.90 

16  13  13 

4211.64 

-25.74 

100.06 

255.15 

57.72 

17  23  25 

1 20.10 

22  57  37 

2950.39 

-25.72 

91  .94 

255.14 

57.71 

23  46  48 

5 9.90 

16  13  13 

421 1 .64 

-25.74 

180.06 

255.15 

57.7  2 

17  23  25 

120.10 

22  57  37 

2950.39 

-25.72 

91  .94 

255.14 

57.71 

23  46  40 

59.90 

16  13  13 

4211,64 

*25. 74 

185.06 

255.15 

57.72 

17  23  25 

1 20.10 

22  57  37 

2950 . 39 

-25.72 

91  .94 

255.14 

57.71 

23  46  40 

differential  corrections 

TOE  1.0197  TRA-1. 0044  TC3-3.2475  BAU  1.0470 

RCE  .3373  RRA  -.0320  RC3  -.2655  FAU  .04445 

FOE  .5969  FRA  -.2458  FC3-1 .5999  BSP  13760 

80E  1 .0740  BRA  1.0047  BC3  3.2503  FSP  -409 

LAUNCH  DATE  MAR  0 1969 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4304.9  SGR  474 .0  SG3  15). 9 

RRT  .6691  RRF  .0400  RTF  .0915 

SGB  4410.5  R23  .3072  Rl 3 .0934 

SGI  4397.1  SG2  343.1  THA  4.29 

FLIGHT  TIME  140.00 


CPA  -19.53  RAP  40.73  ECC  1.3959 
PC  CST  TIM  IN J 2 LAT  INJ  2 LONG 
3611.6  -29.80  100.68 

2350.4  -29.78  84.57 

3611.6  -29.80  100.68 

2350.4  -29.70  84.57 

3611.6  -29.00  100.68 

2350.4  -29.78  84.57 

ORBIT  DETERMINATION  ACCURACY 
ST  1455.2  SR  394,4  SS  436.4 
CRT  .0405  CRS  -.9913  CST  -.9010 
LSA  1546.4  MSA  260 . 3 SSA  I J . 6 
ELI  1493.3  El2  208.2  AlF  13.09 

ARRIVAL  CATE  AUG  3 1969 


HELIOCENTRIC  CCNJC 
RL  140.50  LAL  .00  LOL  167.25 

RP  100.43  LAP  -2.7i  LOP  23.50 

RC  150.07$  GL  27.10  GP  -31.30 

planetocentric  CCNIC 
C3  21.954  VHL  4.605  OLA  39.03  RAL 


VL  27.023 
VP  37.294 
7 At  125.40 


GAL 

GAP 


DISTANCE  440.250 

-4.02  A7l  05.44  HCA  2)6.42  SMA  125.54  ECC  .20066  INC  4.5594  Vi  30.004 
0.55  A7P  93.67  TAL  199.92  TAP  56.34  RCA  100.35  APO  150.73  V2  34.951 


7AP  144.00  ETS  303.45  7AE  125.50  ETE  204.95  7AC  1 35.47  ETC  395.39  ClP-163.16 
23.03  RAO  6567.9 


LNCH  A7MTH 

LN 04  TIME 

L-I  TIME 

INJ*CAT 

INJ  LONG 

61  .93 

16  36  10 

4162.70 

-25.73 

103.93 

110.07 

23  1 44 

2954.03 

-25.72 

92.31 

61  .93 

16  36  10 

4162.70 

-25.73 

183.93 

118.07 

23  1 44 

2954.03 

-25.72 

92.31 

61  .93 

16  36  10 

4162.70 

-25.73 

183.93 

118.07 

23  1 44 

2954.03 

-25.72 

92.31 

vEt  11.972  PTH  2.13  VHP  7.061 
INJ  RT  ASC  INJ  A7MTH 


DPA  -16.33  RAP  49.79  ECC  1.3613 


256.57 

256.56 

256.57 

256.56 

256.57 
256.56 


DIFFERENTIAL  CORRECTIONS 
TOE  .9727  TRA-1. 6702  TC3-3.6426  BAU  1.0720 

ROE  .3210  RRA  -.0260  RC3  -.2607  FAU  .04432 

FOE  .5519  FRA  -.1721  FC3-1  .7477  BSP  14030 

0OE  1.0243  BRA  1.6704  0C3  3.6525  FSP  -497 


59.50 

59.57 

59.50 

59.57 

59.50 

59.57 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

17  45  33 

3562.7 

i29 .57 

1 76.42 

23  50  59 

2354.0 

-29.55 

04  .00 

1 7 45  33 

3562.7 

-29.57 

1 76.42 

23  50  59 

2354.0 

-29.55 

04  .00 

17  45  33 

3562.7 

-29.57 

176.42 

23  50  59 

2354.0 

-29.55 

84  .00 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4469.0  SGR 
RRT  .6067  RRF 
SGB  4494.2  R23 
SGI  4401.4  SG2 


ORBIT  DETERMINATION  ACCURACY 


460.2 

SG3 

154.0 

ST 

1430.0 

SR 

392.8 

SS 

415.8 

.0200 

RTF 

.0071 

CRT 

.0498 

CRS 

-.9948 

CST 

-.0940 

.2062  Rl 3 

.0007 

LSA 

1518.4 

MSA 

262.3 

SSA 

13.5 

339.5 

THA 

4.14 

ELI 

1470.0 

EL2 

201  .5 

AlF 

13.39 

2139 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  8 1 969 


FLICHT  TIME  150.00 


‘ARRIVAL  DATE  AUG  5 1969 


HELIOCENTRIC  CONIC 


Rl 

140 

.50 

LAL 

.00 

LOL 

167, 

,25 

VL 

26. 

960 

GAL 

RP 

108 

.39 

LAP 

-2.59 

LOP 

26  - 

,78 

VP 

37. 

261 

GAP 

RC 

161  .027 

Gl 

25.03 

GP 

-29, 

.12 

7AL 

12^ 

..34 

7AP 

PlanetoCEntric  conic 
C3  20.232  VHL  4.498  CLA  37.86 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


16  58  4 3 4H7.62 

2 3 6 38  2960.68 

16  58  43  4117.62 

23  6 38  2960.68 

16  58  43  41J7.62 

23  6 38  2960.68 


63.74 
116.26 
63.74 
116.26 
63.74 
116.26 

DIFFERENTIAL  CORRECTIONS 
TCC  .9344  TRA-j  . 5330  TC3-4.0400 
ROE  .3087  RRA  -.0216  RC3  -.2706 
FOE  .5083  FRA  -.1006  FC3-1  .8752 
BCE  .9841  BRA  3.5331  0C3  4.0490 

LAUNCH  CATE  MAR  8 1969 

heliocentric  CONIC 
RL  140.50  LAL  .00  LOL  167.25 
RP  108.35  LAP  -2.46  LOP  29.97 
RC  163.161  Gl  23.02  GP  -27.14 
planetocentric  conic 
C3  18.800  VHL  4.336  OLA  36.85 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
65.36  17  21  8 4075.74 

114.64  23  12  18  2967.70 

65.36  17  21  8 4075.74 

114.64  23  12  18  2967.78 

65.36  17  21  0 4075.74 

114.64  23  12  18  2967.70 

differential  corrections 

TOE  .9027  TRA-1 .3906  TC3-4.4361 
ROE  .2996  RRA  -.0162  R_C3  -.271 6 
FOE  .4664  FRA  -.0310  FC3-1 ,9002 
80E  .9513  BRA  1.3907  0C3  4.4444 


RAl  26.47 
INJ  LAT 
-25.68 
-25.67 
-25.68 
-25.67 
-25.68 
-25.67 

BAU  1.0952 
FAU  .04382 
BSP  U330 
FSP  -504 


DISTANCE  446.016 

-4.44  A7l  85.94  HCA  219.60  SWA  125. J4  ICC  .20160  INC  4.0603  vi  30. 00* 

8.75  A7P  93.13  TAl  198.14  TAP  57.74  RCA  99.91  APO  150.36  V2  34.964 

7AP  U7.06  ETS  304.01  7AE  126.49  ETE  203.55  7 AC  138.03  ETC  194.76  ClP-163.88 

CPA  -13.46  RAP  51.03  ICC  1.3330 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAC  6567.0  VEL  11.900  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


180.17 

92.77 

180.17 

92.77 

180.17 

92.77 


258.28 

258.27 

250.28 

258.27 

258.28 
258.27 


61  .17 
61 .16 
61  .17 
61 .16 
61.17 
61.16 


VHP  7.028 
INJ  TIME 
18  7 21 

23  55 
18  7 

23  55 
18  7 


58 

21 

58 

21 


23  55  58 


3517.6 

2360.7 

3517.6 

2360.7 

3517.6 

2360.7 


-29.32 

-29.31 

-29.32 

-29.31 

-29.32 

-29.31 


172.55 
85.15 
172.55 
85.15 
172.5  5 
85.15 


MIC- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

4554.5 

SGR 

463.8  SG3 

156.7 

ST 

1406.0  SR  393.5 

S5 

395.4 

RRT 

.6813 

RRF 

.7974  RTF 

.0839 

CRT 

.0611  CRS  -.9971 

CST 

- .8866 

SGB 

4578.0 

R23 

.2621  Rl  3 

.8852 

LSA 

1491 .6  MSA  255.3 

SSA 

15.5 

SGI 

4565.5 

SG2 

338.7  THA 

3.99 

ELI 

1447.0  El2  194.4 

alf 

13.79 

flight 

TIME 

152.00 

ARRIVAL  CATE 

AUG 

7 1969 

VL  26.897 
VP  37.228 
7AL  122.84 

RAl  29.99 
INJ  LAT 
-25.61 
-25.59 
-25.61 
-25.59 
-25.61 
-25.59 

BAU  1.1171 
FAU  .04300 
BSP  14610 
FSP  -507 


GAL 

GAP 


DISTANCE  451.768 

-4.05  A7L  86.30  HCA  222.70  SMA  124.74 
8.96  A7P  92.66  TAl  196.35  TAP  59.13 


7AP  149.10  ETS  304.41  7AE  127.30  £TE  202-26 

RAC  6567.0  VEl  11.840  PTH  2.10  VHP  7,026 
INJ  LONG  INJ  RT.A5C  INJ  A7MTH  INJ  TIME 
176.71  260.26  62.54  18  29  4 

93.30  260.25  62.53  24  1 46 

176.71  260.26  62.54  10  29  4 

93.30  260,25  62.53  24  1 46 

J76.7J  260.26  62.54  10  29  4 

93.30  260.25  62-53  24  1 46 


tCC  .202 7l  INC  3.6237  vi  30.004 
RCA  99.46  APO  150.03  V2  34.977 
7AC  .140.53  ETC  194.16  ClP-164.62 

CPA  -10.86  RAP  52.42  ECC  1 . 3094 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3475.7 

2367.8 

3475.7 
2367.0 

3475.7 
2367.0 


-29.07 

-29.06 

-29.07 

-29.06 

-29.07 

-29-06 


169.01 

85.60 

169.01 

85.60 

169.01 

85.60 


ORBIT  DETERMINATION  ACCURACY 


SOT  4636.2  SGR 
RRT  ,6730  RRF 
SG8  4659.2  R23 
SGI  4646.7  SG2 


461  .4 

SG3 

157,7 

ST 

1382.3 

SR 

396.0 

5$ 

375.6 

.77J6 

RTF 

.08  J 4 

CRT 

.874? 

CRS 

-.9978 

CST 

-.8790 

.2369 

Rl  3 

.8826 

LSA 

1465.4 

MSA 

247.3 

SSA 

.17.7 

340.5 

THA 

3.85 

ELI 

14?5.0 

El2 

106.4 

alf 

14.31 

LAUNCH  CATE  MAR  0 1969 

heliocentric  CONIC 
RL  140.50  LAl  .00  LOL  167,25 

RP  108.31  LAP  -2.33  LOP  33.17 

RC  165.276  GL  21.12  GP  -25.40 

planetocentric  conic 
C3  17.599  VHL  4.195  CLA  35.96 


flight  time  154.00 


ARRIVAL  CATE  AUG  9 1969 


DISTANCE  457,511 

VL  26.836  GAL  -3.65  A7L  86.76  HCA  225.97  SMA  124.35  ECC  .20399  INC  3.2363  Vj  30.004 
VP  37.196  GAP  9.17  A?P  92.25  TAl  194.55  TAP  60.52  RCA  98.99  APO  149-7 2 V?  34.9 90 
7Al  121.01  7aP  150.94  ETS  304.64  7AE  127.98  ETE  201.09  7AC  143.00  ETC  193.60  Clp-165.38 


RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

66.85 

17  43  37 

4036.54 

-25.50 

173.50 

262.52 

113.15 

23  18  45 

2976.12 

-25.49 

93.91 

262.51 

66.85 

17  43  37 

4036.54 

-25.50 

173.50 

262.52 

113.15 

23  18  45 

2976.12 

-25.49 

93.91 

262.51 

66.85 

17  43  37 

4036.54 

-25.50 

173.50 

262.52 

113.15 

23  18  45 

2976.12 

-25.49 

93.91 

262.51 

DIFFERENTIAL  CORRECTIONS 
TOE  .8789  TRA-1. 2393  TC3-4.0214 

ROE  .2933  RRA  -.0100  RC3  -.2715 

FOE  .4283  FRA  .0383  FC3-2.0592 

BCE  .9265  BRA  1.2393  BC3  4.8291 

LAUNCH  DATE  MAR  0 1969 


HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  167,25 

RP  100.26  LAP  -2,18  LOP  36.37 

RC  167.370  GL  19.31  GP  -23.86 

planetocentric  conic 
C3  16.590  VHL  4.073  OLA  35.15  RAL 


33.62  RAC  6567.7  VEL  11.709  PTH  2.08  VHP 

INJ  A7MTH 
63.75 
63.73 
63.75 
63.73 
63.75 
63.73 

MIO-COURSE  EXECUTION  ACCURACY 


7.048  CPA  -8.51  RAP  53.94  ECC  1.2896 


INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18 

50  54 

3436.5 

-20,81 

165.73 

24 

8 21 

2376.1 

-20.00 

86.14 

10 

50  54 

3436.5 

-20.81 

165.73 

24 

8 21 

2376.1 

-20.80 

06.14 

18 

50  54 

3436,5 

-20.01 

165.73 

24 

8 21 

2376.1 

-28.00 

06.14 

0R8JT  DETERMINATION  ACCURACY 


BAU 

1 .1362 

SGT 

4709.3 

SGR 

461  .1 

SG3 

157.7 

ST 

1359.8 

SR 

400,6 

FAU 

.04186 

RRT 

.6620  RRF 

.7448  RTF 

.8791 

CRT 

.8899 

CRS 

-.9964 

BSP 

14812 

SGB 

4731 .0 

R23 

.2131 

Rl  3 

.8801 

LSA 

144?, 4 

MSA 

238,2 

FSP 

-503 

SGI 

4719.2 

SG2 

344,9 

tha 

3.73 

ELI 

1406.5 

EL? 

176.7 

VL  26.775 
VP  37.164 
7Al  118.87 


GAL 

GAP 


FLIGHT  TIME  156.00 
DISTANCE  463.245 

-3,24  A7L  87.11  HCA  229.16  SMA  123.97 
9.38  A7 P 91.09  TAL  192.75  TAP  61.90 


ZAP  152.61  ETS  304.72  7A£  120.56  ETE  200.02 
37.37  RAD  6567.7  VEL  11.746  PTH  2.07  VHP  7.091  CPA 


ARRIVAL  CATE  AUG  11  1969 


ECC  .20546  INC  2.8802  VI  30.004 
RCA  98.50  APO  149.45  V2  35.003 
7AC  145.44  ETC  193.08  ClP-166.15 


-6.36  RAP  55.58  ECC  1 .2730 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

68.25 

18  6 25 

3999.43 

-25.36 

111.75 

23  25  52 

2985.98 

-25.35 

68.25 

18  6 25 

3999.43 

-25 . 36 

111 .75 

23  25  52 

2985.90 

-25.35 

60.25 

10  6 25 

3999.43 

-25 . 36 

111.75 

23  25  5? 

2985 .98* 

-25.35 

differential 

CORRECTIONS 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

170.48 

265,06 

64.01 

19  13  4 

3399.4 

-28.54 

162.65 

94.62 

265.05 

64  .80 

24  15  38 

2386.0 

-28.53 

86.80 

170,40 

265.06 

64.81 

19  13  4 

3399.4 

-28.54 

162.65 

94.62 

T63^05 

64.00 

24  15  38 

2386.0 

-28.53 

06.00 

170.40 

265 .06 

64.81 

19  13  4 

3399.4 

-28 • 54 

162.65 

94.62 

265 .05 

64.00 

24  15  38 

2386.0 

-20.53 

86.00 

TOE  .8537  TRA-I.0840  TC3-5.2054  BAU  1.1561 

ROE  .2882  RRA  -.0038  RC3  -.27 28  FAU  .04066 

FOE  .3890  FRA  .1025  FC3-2.1216  BSP  15088 

0OE  .9010  BRA  1.0848  8C3  5.2126  F$P  -503 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4786.0  i 
RRT  .6514  f 
SGB  4800.3  * 

SCI  4795.5  I 


ORBIT  DETERMINATION  ACCURACY 


462.3 

SG3 

157.4 

ST 

1331 .0 

SR 

405.4 

SS 

338.3 

.7101 

RTF 

.8783 

CRT 

.9057 

CRS 

-.9919 

CST 

-.0627 

.1004 

Rl  3 

.8792 

LSA 

14J3. 6 

MSA 

227.5 

SSA 

2?. 9 

350,1 

THA 

3.62 

ELI 

1381 .5 

El2 

165.6 

A(X“ 

T5.65 

2140 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  c VOL  4,  1968-69  » 


LAUNCH  CATE  MAR  8 1969  FLIGHT  TIME  358.00  ARRIVAL  CATE  AUG  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  468.969 

RL  148.50  LAL  .00  LOL  167.25  VL  26.7i5  GAL  -2.82  A7L  87.43  HCA  232.35  SMA  123.60  ECC  .207)  3 INC  2.57)9  V)  30.004 

RP  108.22  LAP  -2.04  LOP  39.57  VP  37.133  GAP  9.61  A7P  91.57  TAL  190.94  TAP  63.29  RCA  98.00  APO  149.21  v2  35.016 

RC  169.445  GL  17.56  GP  *22.51  ZAl  1 16.44  7AP  154.14  ETS  304.65  7AE  129.05  ETE  199.06  7AC  147.87  ETC  192.58  ClP-166, 92 

PLANE tocentric  CONIC 

C3  15.748  VHL  3.968  CLA  34.39  RAL  41.26  RAD  6567.6  VEL  11.7J0  PTH  2.06  VHP  7.151  DPA  -4.40  RAP  57.31  ECC  1.2592 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.62 

18  29  51 

3963.59 

-25.19 

167.57 

267.87 

65.77 

19  35  54 

3363.6 

-28.24 

159.70 

110.38 

23  33  27 

2998.10 

*25.18 

95.49 

267.87 

65.76 

24  23  25 

2398.1 

-28.23 

87.62 

69.62 

18  29  51 

3963.59 

-25.19 

167.57 

267.87 

65.77 

19  35  54 

3363.6 

-28.24 

159.70 

110.38 

23  33  27 

2998.10 

-25.18 

95.49 

267.87 

65.76 

24  23  25 

2398 . 1 

-28.23 

87.62 

69.62 

18  29  51 

3963.59 

-25.19 

167.57 

267.87 

65.77 

19  35  54 

3363.6 

-28.24 

159.70 

110.38 

23  33  27 

2998.10 

'25.18 

95.49 

267.87 

65.76 

24  23  25 

2398 . 1 

-28.23 

87.62 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CRB  IT  DETERMINATION  ACCURACY 

TOE  .8285  TRA  -.9233  TC3-5.5760  BAU  1.1753  SGT  4860.6  SCR  465.0  SG3  156.6  ST  1297.5  SR  410.7  SS  318.9 

ROE  .2844  RRA  .0029  RC3  -.2746  FAU  .03935  RRT  .6406  RRF  .6924  RTF  .8784  CRT  .9221  CRS  -.9830  CST  -.8523 

FOE  .3507  FRA  .1639  FC3-2.163I  BSP  15358  SOB  4882.8  R23  .J649  R13  .8792  LSA  1580.9  MSA  215.5  SSA  26.3 

BCE  .8760  BRA  .9233  BC3  5.5827  FsP  -Ml  SOI  4869.8  S02  356.4  THA  3.53  ELI  1352.4  El2  152.5  AlF  16.49 

LAUNCH  DATE  MAR  8 1 969  FLIGHT  TIME  160.00  ARRIVAL  DATE  AUG  15  1969 


HELIOCENTRIC  CONIC  OISTANCE  474.682 


RL  148. 50 

LAL 

.00 

LOL  167.25 

VL  26.655 

GAL  -2.39 

AZL  87,72  HCA 

235.55 

SMA 

!2J.2« 

ECC  .20900 

INC  2.2814 

VI 

30.004 

RP  108.  J 8 

LAP 

-1  .00 

LOP  42 . 77 

VP  37.103 

GAP  9.84 

ATP  91  ,29 

tal 

189.12 

TAP 

64.67 

RCA  97.48 

APO  149.00 

V2 

35.030 

RC  171 .498 

GL 

15.86 

GP  -21.30 

ZAL  113.75 

ZAP  155.54 

ETS  304.41 

ZAE 

129.47 

ETE 

196.19 

ZAC  150.29 

ETC  192.11 

CLP 

-167.69 

planetocentric  CONIC 

C3  15.056 

VHL 

3.880 

DLA  33.66 

RAL  45.28 

RAD  6567.6 

VEL  11.681 

PTH 

2.05 

VHP 

7.225 

OPA  -2.60 

RAP  59.14 

ECC 

1 .2478 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.99 

18 

54  24 

3 920.09 

-24.96 

164.69 

270.96 

66.65 

19 

59  42 

3328 . 1 

-27.90 

156.80 

109.01 

23 

41  J2 

3013.37 

-24,95 

96.57 

270.95 

66.63 

24 

31  26 

2413.4 

-27.89 

88.67 

70.99 

18 

54  14 

3928 .09 

-24.96 

164.69 

270.96 

66.65 

19 

59  42 

3328.1 

-27.90 

156.80 

109.01 

23 

41  12 

3013.37 

-24.95 

96,57 

270.95 

66.63 

24 

31  26 

2413.4 

-27.89 

88.67 

110.00 

0 

36  24 

2856.60 

-28.78 

86.05 

272.63 

TO.  70 

1 

24  1 

2256.6 

-31.14 

77.6^1 

110.00 

23 

2 9 

3132.87 

-21.25 

103.95 

269.04 

62.57 

23 

54  22 

2532.9 

-24.75 

96.55 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  CR0IT  OETERHINATION  ACCURACV 

TOE  .8015  TRA  -.7535  TC3-5.9230  BAU  1.1935  SGT  4931.1  SGR  468.3  SG3  155.4  ST  1257.1  SR  416.0  SS  299.3 

ROE  .2817  RRA  .0104  RC3  -.2763  FAU  .03793  RRT  .6293  RRF  .6676  RTF  .8791  CRT  .9386  CRS  -.9677  CST  -.8391 

FOE  .3127  FRA  .2233  FC3-2.181J  BSP  1561 3 SOB  4953.3  R23  .1433  R13  .8798  LSA  1342-1  MSA  202.3  SSA  30.3 

BOE  .8495  BRA  .7536  BC3  5.9295  FSP  *499  SGI  4939.9  502  363.3  THA  3.44  ELI  1317.1  EL2  137.0  AlF  17.45 


LAUNCH  DATE  MAR  8 1969  FLIGHT  TIME  162.00  ARRIVAL  DATE  AUG  17  1969 

HELIOCENTRIC  CONK  OISTANCE  480.382 

RL  148.50  LAL  .00  LOL  167.25  VL  26.597  GAL  -1,94  AZL  87.99  HCA  238.74  SMA  122,88  ECC  .21109  INC  2.0122  VJ  30.004 

RP  108.14  LAP  -1.72  LOP  45.98  VP  37.074  GAP  10.08  A7P  91.04  TAL  187,30  TAP  66.05  RCA  96.95  APO  148.82  V2  35.043 

RC  173.532  GL  14.19  GP  *20.22  7Al  110.81  ZAP  156.84  ETS  304 .01  7AE  129.05  ETE  197.40  7AC  152,70  ETC  191.65  ClP-168.46 

PLANE TOCENTRIC  CONIC 

C3  U.506  VHL  3.809  OLA  32.93  RAL  49.46  RAO  6567,6  VEL  1J.657  PTH  2.05  VHP  7.3)2  OPA  -.94  RAP  61.04  ECC  I .2387 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.43 

19  19  56 

3891 .89 

-24.67 

161 .76 

274.32 

67.46 

20  24  48 

3291  .9 

-27.50 

153.84 

107.57 

23  48  47 

3032.97 

-24.66 

97.94 

274.31 

67.44 

24  39  20 

2433.0 

-27.49 

90.03 

'72.43 

19  19  56 

3891  .89 

*24.67 

16J  .76 

274.32 

67.46 

20  24  48 

3291  .9 

-27.50 

153.84 

107.57 

23  48  47 

3032.97 

-24.66 

97.94 

274.31 

67.44 

24  39  20 

2433.0 

-27.49 

90.03 

110.00 

I 17  38 

2771 .88 

-30.54 

80.06 

276.64 

73.84 

2 3 50 

2171  .9 

-32.45 

7l  .38 

I 10.00 

22  54  12 

3200.97 

-19.05 

108.02 

271 .40 

61 .07 

23  47  33 

2601  ,0 

-22.76 

100.84 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TCE  .7706  TRA  -.5752  TC3-6.2366  BAU  1.2106  SGT  4997.4  SGR  47£.3  SC3  153.8  ST  J2D8.2  SR  421 .0  SS  280.0 

RCE  .2797  RRA  .0189  RC3  -.2779  FAU  .03645  RRT  ,6l79  RRF  %*6444  RTF  .8803  CRT  .9547  CRS  -.9430  CST  -.8217 

FOE  .2750  FRA  .2807  FC3-2.I753  BSP  15855  SG6  5019.7  R23  4239  R13  .8808  LSA  1295. 6 MSA  188.3  SSA  35.2 

BOE  .8198  BRA  .5755  8C3  6.2428  FSP  -495  SGI  5006.0  SG2  370.7  THA  3.36  ELI  1273.9  El2  118.9  ALF  18.57 

LAUNCH  DATE  MAR  8 1969  FLIGHT  TIME  164.00  ARRIVAL  DATE  AUG  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  486.069 

RL  148.50  LAL  .00  LOL  J 67 .25  VL  26.539  GAL  -1.48  A7L  88.24  HCA  241.95  SMA  122.54  ECC  .21340  INC  1.7605  Vi  30.004 

RP  108.10  LAP  -1,55  LOP  49.18  VP  37.045  GAP  -10.32  A7P  90.83  TAL  185.48  TAP  67.43  RCA  96.39  APO  148.69  V2  35.056 

RC  1 75.544  GL  12.54  GP  -19.26  7Al  107.64  ZAP  158.03  ETS  303.45  ZAC  13048  ETE  196.69  7AC  15541  ETC  191.21  ClP-169.23 

PLANE TOCENTRIC  CONIC 

C3  14.091  VHL  3.754  OLA  32.19  RAL  53.76  RAO  6567.6  VEL  11  .639  PTH  2.04  VHP  7.411  OPA  -59  RAP  63.01  ECC  1.2319 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  JNJ  2 LAT  JNJ  2 LCNC 
74.02  19  47  28  3853.29  -24.30  158.64  277.94  68.22  20  51  41  3253.3  -27.04  150.7) 

105.98  235535  3058.73  -24.29  99.75  277.93  68.20  244634  2458.7  -27.03  91.83 

74.02  19  47  28  3853.29  -24.30  158.64  277.94  68.22  20  51  41  3253.3  -27.04  j 50.71 

105.98  235535  3058.73  -24.29  99.75  277.93  68.20  244634  2458.7  *27.03  91.83 

1X0.00  153  5 2707.62  -31.66  75.41  280.60  76.39  2 38  13  2107.6  -33.21  66.52 

110.00  2253  4 3252.40  -17.33  111.01  274.33  60.07  234716  2652.4  *21.18  104.00 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR0I T DETERMINA TION  ACCURACY 

TOE  .7361  TRA  -.3855  TC3-6.4995  BAU  1 .2255  SGT  5055.2  SCR  476.7  SG3  151.8  ST  1152.1  SR  425.9  SS  263.2 

ROE  .2788  RRA  .0286  RC3  -.2779  FAU  .03484  RRT  .6059  RRF  .6231  RTF  .8814  CRT  .9698  CRS  *.9052  CST  -.8005 

FOE  .2391  FRA  .3377  FC3-2.M07  BSP  16027  SGB  5077.7  R23  .1082  R13  .8819  LSA  1243.4  MSA  174.3  SSA  41.1 

BOE  .7872  BRA  .3865  BC3  6.5055  FSP  -486  SGI  5063.5  SG2  378.6  THA  3.29  ELI  1224.4  El2  97.8  AlF  19.85 


2141 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  iVOL.4,  1968-69  > 


LAUNCH  CATE  MAP  8 1969 


flight  time  166.00 


ARRIVAL  CATE  AUG  21  1969 


GAL 

GAP 


heliocentpic  ccnic 

PL  148.50  LAL  .00  LOL  167.25  VL  26.482 

PP  108.06  LAP  -1.38  LOP  52.39  VP  37.017 

PC  177.535  GL  10.92  GP  -18.39  7AL  104.26 

planetocentric  conic 

C3  13.810  VHL  3.716  CLA  31.40  PAL  58.18  PAD  6567.5  VEL  11.627  PTH 


DISTANCE  491  .740 

-1.01  A7l  88.48  MCA  245.15  SMA  122.19  ECC  -21596  INC  1.5232  vi  30.004 
10.58  A7P  90.64  TAL  183.66  TAP  68.81  PCA  95.81  APO  148.58  V2  35.069 


7AP  159.14  ETS  302.72  7AE  130.48  ETE  196.05  7AC  157.53  ETC  390.75  ClP-169.99 

7.522  CPA  3.99  PA P 65.05  ECC  1 .2273 


LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

20 

17 

31 

3809.99 

-23.84 

155.15 

0 

4 

42 

3093.21 

-23.83 

102.1 7 

20 

17 

31 

3809.99 

-23.04 

155.15 

0 

4 

42 

5095.Z1 

-23.83 

102.17 

2 

26 

29 

2652.50 

-32.47 

7j  .32 

22 

54 

54 

3298.70 

-15.74 

113.66 

75.84 
104.16 
75.84 
104 .16 
1 10.00 
110.00 

differential  corrections 

TOE  .6907  TRA  -.1896  TC3-6.7J59 
POE  .2779  PPA  .0388  PC3  - .2778 
FOE  .2005  FRA  .3908  FC3-2.O071 
BDE  .7445  BRA  .1935  0C3  6.7216 

LAUNCH  DATE  MAP  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 
RP  108.02  LAP  -1.21  LOP  55.60 
RC  179.506  GL  9.32  GP  -17.61 
planetocentric  conic 

C3  13.667  VHL.  3.697  OLA  30.55 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
78.03  20  51  10  3758.20 

101.97  070  3140.45 

78.03  20  51  10  3758.20 

101.97  070  3140.45 

110.00  2 58  58  2602.74 

110.00  22  58  22  3343.90 

DIFFERENTIAL  CORRECTIONS 

TDE  .6324  TRA  .0148  TC3-6.8695 
ROE  .2768  RRA  .0497  RC3  -.2775 
FOE  .1584  FRA  .4410  FC3-2.0158 
BOE  .6903  BRA  .0518  8C3  6.8751 


INJ  PT  ASC 
281 .80 
281 .80 
281  .30 
281.80 
284.64 
277.63 


2.04  VHP 
INJ  A7MTH 
68.94 

68.93 

68.94 
68.93 
78.68 
59.26 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  21  I 

3210.0 

-26.49 

147.23 

0 56  16 

2493.2 

-26.40 

94  .25 

21  21  1 

3210.0 

-26.49 

147.23 

0 56  16 

2493.2 

-26.40 

94  .25 

3 10  41 

2052.5 

-33.69 

62.29 

23  49  53 

2698.7 

-19.70 

106.77 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU  1 .2410 

SGT 

5115. 4 SGR 

480.7 

SG3 

149.7 

ST 

1080.3 

SR 

429.0 

SS  245.4 

FAU  .03329 

RRT 

.5949  RRF 

.6031 

RTF 

,8030 

CRT 

.9018 

CRS 

-.8468 

CST  -.7707 

BSP  16255 

SGB 

5137.9  R23 

.0924 

R13 

.8842 

LSA 

1175,9 

MSA 

161  .6 

SSA  40.3 

FSP  -481 

SGI 

5123.4  SG2 

305.8 

THA 

3.22 

Eli 

1159.9 

EL2 

75.0 

ALF  21.40 

FLIGHT  time  168.00 


ARRIVAL  CATE  AUG  23  1969 


26.426  CAL 
36.989  GAP 


OISTANCE  497.393 

-.51  A7L  88.70  HCA  248.36  5MA  121.86 
10.85  A7P  90.48  TAL  181.83  TAP  70.19 


ECC  .21878  INC  1.2977  VI  30.004 

PCA  95.20  APO  148,52  V2  35.083 

7AL  100.72  7AP  160.17  ETS  301 .81  7AE  130.75  ETC  195.47  7AC  159.94  ETC  190.27  ClP-170.74 


PAL  62.68  PAD  6567.5  VEL  11.621  PTH  2.04  VHP  7.645 
INJ  LAT  INJ  LONG  INJ  PT  ASC  INJ  A7MTH  INJ  TI* 
-23 .28  151.02  285.90  69.64  215340 

-23.27  105.49  285.89  69.63  0 59  20 

-23.28  151.02  Z85.90  69.64  21  53  40 

-23.27  105,49  285.89  69.63  0 59  20 

-33.08  67.56  288.82  80.83  3 42  2i 

-14.15  116.19  281.22  58.55  23  54  6 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.2562  SGT  5173.0  SGR  403.9  SG3  147.4 

FAU  .03182  RRT  .5853  RRF  .5838  RTF  .8873 

BSP  16406  SG6  5195.6  R23  .0759  R13  .8876 

FSP  -470  SCI  5180.0  SC2  391.8  THA  3.15 


CPA  3.29  PAP  67.15  ECC  1.2249 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3158.2  -25.84  143.11 

2540.4  -25.83  97.58 

3158.2  -25.84  143.11 

2540.4  -25.83  97.58 

2002.7  -33.99  58.44 

2743.9  -18.21  109.43 

ORBIT  DETERMINATION  ACCURACY 
ST  991.9  SR  429.9  5S  227.0 

CRT  .9088  CPS  -.7552  CST  <.7288 

LSA  1092.5  MSA  154.2  S5A  55.5 

ELI  1079.4  El2  59.0  AlF  23.27 


LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.98  LAP  -1.03  LOP  58.81 

RC  181.455  GL  7.74  GP  -16.91 

Planetocentric  conic 
C3  13.668  VHL  3.697  OLA  29.63 


flight  time  170.00 
OISTANCE  503.031 

VL  26.370  GAL  -.00  A7L  88.92  HCA  251,57  SMA  121.53 

VP  36.961  GAP  11.13  A7P  90.34  TAL  180.0 1 TAP  71.58 

7AL  97.03  7AP  161.13  ETS  300.72  7AE  131.00  ETE  194.94 


RAL  67.23  PAO  6567. 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

80.90 

21  30  54 

3689.44 

-22.61 

145.64 

99.10 

0 3 35 

3209.21 

-22.60 

110.35 

100.00 

0 43  54 

3080.27 

-25.08 

101.68 

100.00 

23  33  15 

3293.62 

-20.16 

115.60 

110.00 

3 30  58 

2556.64 

-33.52 

64.04 

110.00 

23  2 4] 

3390.01 

-12.50 

118.74 

DIFFERENTIAL  CORRECTIONS 


TOE 

.6131  TRA 

.1983 

TC3-7.229I 

BAU 

1.3221 

ROE 

.2925  RRA 

.0619 

RC3  -.3100 

FAU 

.03321 

FOE 

.1992  FRA 

.4916 

FC3-2.1034 

BSP 

19949 

BOE 

.6793  BRA 

.2070 

BC3  7.2357 

FSP 

-738 

5 VEL  11.621  PTH  2.04  VHP  7.779 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
290.18  70.32  22  32  23 

290.18  70.31  0 57  4 

291.08  73.19  I 35  14 

289.17  67,45  24  28  9 

293.12  82.87  4 13  34 

285.05  57,92  23  59  11 

MID-COURSE  EXECUTION  ACCURACY 
SOT  5440.5  SCR  519.8  SG3  156.5 

RRT  .5994  RRF  ..6300  RTF  .9046 

SCB  5465.2  R23  .1056  RJ3  .9051 

SCI  5449.4  SC2  415.4  THA  3.30 


LAUNCH  DATE  MAR  8 1969 


RL  148. 50 

LAL 

.00 

LOL  167.25 

VL  26.316 

RP  107.94 

LAP 

-.04 

LOP  62.03 

VP  36.935 

RC  183.384 

GL 

6.20 

GP  -16.27 

7AL  93.22 

planetocentric  conic 

RAL  7j  .82 

C3  13.815 

VHL 

3.717 

DLA  28.64 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

85.53 

22 

26  19 

3572.28 

-21.03 

94.47 

23 

40  49 

3331 .06 

-21 .82 

100.00 

1 

41  26 

2955.60 

-27.26 

100.00 

23 

12  19 

3422.98 

-16.59 

110.00 

4 

2 37 

2513.65 

-33.83 

1 10.00 

23 

7 38 

3437.70 

-10.76 

DIFFERENTIAL  CORRECTIONS 

BAU  1.2794 

TOE  .4931 

TRA 

.4629 

TC3-6 .9222 

ROE  .2700 

RRA 

.0759 

RC3  -.2659 

FAU  .02051 

FOE  .0035 

FRA 

.5463 

FC3-1 .7867 

BSP  16785 

BOE  .5661 

BRA 

.4690 

BC3  6.9273 

FSP  -459 

FLIGHT  TIME  172.00 
OISTANCE  508.639 

GAL  .5i  A7L  89.13  HCA  254.70  SMA  121.22 

CAP  11.42  A7P  90.23  TAL  170.19  TAP  72.97 

7AP  162.01  ETS  299.46  7 AC  131.23  ETE  194.47 

RAD  6567.5  VEL  11.628  PTH  2.04  VHP  7.925 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
136.71  294.66  70.99  23  25  52 

119.04  294.65  70.98  24  36  20 

93.05  296.35  77.23  2 30  42 

123.55  292.40  64.77  24  9 22 

60.72  297.56  84.81  4 44  30 

121.34  289.09  57.36  24  4 56 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5264.8  SGR  490.3  SG3  M2.0 

RRT  .5621  RRF  .5530  RTF  .8913 

5GB  5287.6  R23  .0592  R13  .8916 

SGI  5272.0  SC2  405.0  THA  3.01 


APPIVAL  CATE  AUG  25  1969 


ECC  .22189  INC  3.D819  VI  30.004 

PCA  94.57  APO  140.50  V2  35.095 

7AC  162.36  ETC  189.75  ClP-17j.49 

OPA  4.40  PAP  69.30  ECC  1.2249 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3089.4  -25,08  137,74 

2609.2  -25.07  302.45 

2480.3  -27.15  93.48 

2693.6  -23.04  107.99 

1956.6  -34.14  54.85 

2790.0  -16.65  IIZ.09 

ORBIT  DETERMINATION  ACCURACY 
ST  969.4  SR  454.5  SS  274.4 

CRT  .9879  CPS  -.8029  CST  -.8306 

LSA  1093.1  MSA  151.7  SSA  61.6 

ELI  1068.8  EL2  64.0  ALF  24.95 

ARRIVAL  DATE  AUG  27  1 969 


ECC  .22528  INC  .8739  V!  30.004 

RCA  93.91  APO  J48.52  V2  35.108 

ZAC  164.79  ETC  189.15  ClP-172.24 

DPA  5.58  PAP  71.51  ECC  1 .2274 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2972.3  -24.22  128.83 

2731.1  -24.21  !!J.1G 

2355.6  -28.74  84.57 

2823.0  -19.85  116.27 

1913.6  '34.18  51  .49 

2837.7  -14.99  114.79 

ORBIT  DETERMINATION  ACCURACY 

ST  013.1  SR  430,4  SS  217.6 

CRT  .9612  CRS  -,4893  CST  -.6747 

LSA  924.8  MSA  188.2  SSA  55.8 

ELI  913.9  EL2  305.6  AlF  27.36 


2142 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL.  4.  1968-69) 


LAUNCH  CATE  MAR  8 1969 

heliocentric  conic 

RL  148.50  LAL  .00  LOL  1 

RP  107.90  LAP  -.€6  LOP 

RC  185 .291  GL  4.70  GP  - 

planetocentric  CONIC 


67.25' 

65.25 

15.70 


VL  26.262 
VP  36 . 908 
ZAL  89.35 


GAL 

GAP 


plight  time  174.00 

DISTANCE  514.226 
1 .08  A7L  89.33  HCA 
11.73  AZP  90.14  TAL 


C3  14.124 

VHL 

3 

.758 

DLA  27.57 

RAL  76.31 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

90.00 

0 

22 

37 

3271 .06 

-25.04 

90.00 

22 

24 

47 

3642.01 

-16.94 

100.00 

2 

25 

36 

2874.59 

-28.34 

100.00 

23 

4 

29 

3513.72 

-13.88 

1 10.00 

4 

33 

49 

2473.37 

-34.04 

110.00 

23 

12 

46 

3487.70 

-8.91 

RAO  6567.6  VEL  11.641 
INJ  LONG  INJ  RT  ASC 


PTH 


OIFFERENTIAL  CORRECTIONS 


TOE 

.4008  TRA 

.6986 

TC3-6 .8320 

BAU 

1.2910 

ROE 

.2784  RRA 

.0895 

RC3  -.2582 

FAU 

.02702 

FDE 

.0417  FRA 

.5930 

FC3-1 .6561 

BSP 

16970 

BOE 

.4880  BRA 

.7043 

BC3  6.8368 

FSP 

-452 

115.68  300.54 

139.81  297.67 

87.28  301.31 

128.92  296.19 

57.59  302.09 

124.04  293.27 

MIO-COURSC  EXECUTION  ACCURACY 
SOT  5309.2  SGR 
RRT  .5522  RRF 
SGfl  5331.9  R23 
SGI  5316.2  S62 


1 

ARRIVAL  CATE 

AUG  29  1 96i 

258.00 

SMA 

120.90 

ECC  .22900 

INC  .6719 

Vl  ‘ 30.004 

176.37 

TAP 

74.37 

RCA  95.22 

APO  148.59 

V2  35.120 

131  .44 

ETE 

194.03 

ZAC  167.21 

ETC  188.40 

CtP-172.98 

2.04 

VHP 

6.083 

OPA  6.58 

RAP  73.76 

ECC  1 .2324 

1 AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.33 

1 

17  8 

2671  .1 

-26.68 

107.39 

66.97 

23  25  29 

3042.0 

-19.92 

132.40 

80.08 

3 

13  31 

2274.6 

-29.42 

78.64 

63.26 

24 

3 2 

2913.7 

-17.36 

121 .86 

86.65 

5 

15  2 

1873.4 

-34.13 

48.35 

56.86 

24 

10  53 

2887.7 

-13.21 

117.58 

ORBIT  DETERMINATION  ACCURACY 


491  .5 

SC  3 

139.1 

ST 

725.9 

SR 

427.0 

SS 

219.8 

.5377 

RTF 

.8955 

CRT 

.8933 

CRS 

-.3076 

CST 

-.6780 

.0483  R13 

.8957 

LSA 

636.0 

MSA 

237.2 

SSA 

49.1 

409.2 

THA 

2.94 

ELI 

825.1 

EL2 

168.9 

ALF 

29.05 

LAUNCH  DATE  MAR  8 1969 


FLIGHT  TIME  3 76.00 


ARRIVAL  CATE  AUG  3l  1969 


HELIOCENTRIC  CONIC 


RL 

148.50 

LAL 

.00 

LOL 

167.25 

VL 

26.209 

GAL 

1.65 

RP 

107.87 

LAP 

-.47 

LOP 

68.46 

VP 

36.882 

GAP 

12.06 

RC 

187.175 

GL 

3.26 

GP 

-15.17 

ZAL 

85.45 

ZAP 

163.61 

planetocentric  CONIC 

C3 

14.607 

VHL 

3.822 

OLA 

26.44 

RAL 

80.86 

RAO 

6567.6 

DISTANCE  519.785 

89.53  HCA  261.22  SMA  120.60  ECC  .23307  INC 
90.07  TAL  174.56  TAP  75.77  RCA 


.4746  vi 
92.49  APO  148.70  V2 


30.004 

35.132 


85.45  ZAP  163.61  EfS  296.31  7A£  131.64  ETE  193.64  7AC  169.64  ETC  187.40  ClP-173.72 


VEL  11.662  PTH  2.05  VHP  8.254 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

1 

13  56 

3167.66 

-26.51 

108.47 

305.76 

79.66 

2 6 44 

90.00 

22 

9 17 

3760.30 

-13.66 

146.94 

301.40 

64.95 

23  11  57 

100.00 

3 

5 2 

2809.47 

-29.02 

82.56 

306,20 

82.48 

3 51  52 

100.00 

23 

0 51 

3593.73 

-11.38 

133.55 

300.25 

62.17 

24  0 45 

110.00 

5 

* 

2435.95 

-34.15 

54.67 

306.69 

88.38 

5 45  1 

110.00 

23 

17  58 

3540.02 

-6.95 

126,82 

297.58 

56.45 

24  16  58 

OPA  7.50  RAP  76.04  ECC  1 .2404 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


OIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY* 


2567.7 
3160.3 
2209.5 

2993.7 
1835.9 
2940.0 


-27.67 
-16.92 
-29.75 
-15.02 
-34.00 
-11.3 2 


99.99 

139.79 

73.83 

126.65 

45.43 

120.45 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.3001  TRA 

.9509 

TC3-6.6474 

BAU 

1.2991 

SGT 

5343.8  SCR 

492.0  SG3 

136.2 

ST 

673.6 

SR 

422.9 

SS 

231  .6 

ROE 

.2799  RRA 

.1045 

RC3  -.2463 

FAU 

.02541 

RRT 

.5416  RRF 

.5243  RTF 

.8982 

CRT 

.7537 

CRS 

-.1352 

CST 

-.7360 

FOE 

.0023  FRA 

.6428 

FC3-1 .5059 

BSP 

17045 

SGB 

5366,4  R23 

.0415  R13 

.8984 

LSA 

769.8 

MSA 

303.0 

SSA 

41  .9 

BOE 

.4103  BRA 

.9567 

0C3  6.6520 

FSP 

-44 1 

SCI 

5350.5  SG2 

413.1  THA 

2.87 

ELI 

755.8 

EL2 

247.7 

ALF 

28.68 

r 

v 

X 

DATE  MAR 

8 1969 

flight  time 

178.00 

ARRIVAL 

DATE 

SEP 

2 1 969 

HELIOCENTRIC  CONIC 

RL  148.50  LAL  .00  LOL  167.25  VL  26.157 

RP  107.83  LAP  -.28  LOP  7l.68  VP  36.856 

RC  189.037  GL  1.88  GP  -14.70  7Al  81.56 

PLANETOCENTRIC  CONIC 


DISTANCE  525.312 

GAL  2.25  A7L  89.72  HCA  264.44  SMA  120.30  ECC  .23752  INC 

GAP  12.41  A7P  90.03  TAL  172.75  TAP  77.19  RCA  91 


.2803  Vl  30.004 
72  APO  148.87  V2  35.144 


ZAP  164.32  ETS  294.42  7AE  131.82  ETE  193.27  ZAC  372.06  ETC  185.89  ClP-174.46 


C3  15.281 

VHL  3.909 

OLA  25.25 

RAL  85.25 

RAD  6567.6 

VEL  11  .690 

PTH  2.06 

VHP  8.438 

DPA  8.34 

RAP  78.37 

ECC  1 .2515 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 56  26 

3093.01 

-27.31 

103.15 

310.79 

82.20 

2 47  59 

2493.0 

-28.11 

94.57 

90.00 

22  1 45 

3855.11 

-10.86 

152.50 

305.47 

63.69 

23  6 0 

3255.1 

-14.31 

145.52 

100.00 

3 41  31 

2754.25 

-29.44 

78.51 

311.07 

84.57 

4 27  25 

2154.2 

-29.88 

69.73 

100.00 

22  59  21 

3669.11 

-8,95 

137.83 

304.46 

61.36 

24  0 30 

3069.1 

-12.71 

13 1 .05 

110.00 

5 34  14 

2401  .61 

-34.18 

51.99 

311.33 

89.96 

6 14  15 

1801 .6 

-33.81 

42.77 

110.00 

23  23  8 

3594.51 

-4.89 

129.70 

301.98 

56.13 

24  23  2 

2994.5 

-9.31 

123.39 

DIFFERENTIAL  CORRECTIONS 
TOE  .1830  TRA  1.2114  TC3-6.3974  BAU  1.3079 

RDE  .2816  RRA  .1199  RC3  -.2332  FAU  .02393 

FOE  -.0385  FRA  .6902  FC3-J  .3555  BSP  17211 

BOE  .3359  BRA  1.2173  BC3  6,4017  PSP  -435 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5379.9  SCR 
RRT  .5312  RRF 
SC0  5402.2  R23 
SCI  5386.2  SG2 


ORBIT  DETERMINATION  ACCURACY* 


491.3 

SG3 

133.2 

ST 

664.3 

SR 

416.9 

SS 

249.2 

.5112  RTF 

.9019 

CRT 

.5267 

CRS 

.0250 

CST 

-.8248 

.0345 

R13 

.9020 

LSA 

733.7 

MSA 

371  .0 

SSA 

35.8 

415.7 

THA 

2.79 

ELI 

711.0 

El2 

331 .1 

ALF 

23.74 

LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CCNIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.79  LAP  -.09  LOP  74.91 

RC  190.875  GL  .57  GP  -14.26 

planetocentric  ccnic 

C3  16.166  VHL  4.021  OLA 

LNCH  AZMTH  LNCH  TIME 


PLIGHT  TIME  180.00 


ARRIVAL  OATE  SEP  4 1969 


90.00  2 34  28 

90.00  21  57  35 

100.00  4 15  38 

100.00  22  59  6 

110.00  632 

110.00  23  28  11 

DIFFERENTIAL  CORRECTIONS 
TOE  .0536  TRA  I .4840  TC3-6.0823 
RDE  -2839  RRA  .1357  RC3  -.2181 
FDE  -.0797  FRA  ,7370  FC3-1 .2049 
BDE  .2889  BRA  i .4902  BC3  6.0862 


24.02 
L-I  TIME 
3032.87 
3940.74 
2706,68 
3742.16 
2370.67 
3650.93 


VL  26.105 
VP  36.830 
ZAL  77.72 

RAL  89.49 
INJ  LAT 
-27.79 
-8.23 
-29.69 
-6.55 
-34.16 
-2.75 

BAU  1.3154 
FAU  .02250 
BSP  1 7380 
FSP  -429 


01 STANCE  530.802 

CAL  2.87  AZL  89.91  HCA  267.66  SMA  120.00  ECC  .24238  INC  .0882  Vl  30.004 

GAP  12.78  A7P  90.00  TAL  170.95  TAP  78.61  RCA  90.92  APO  149.09  V2  35.155 

ZAP  164.97  ETS  292.31  ZAE  131.99  ETE  192.94  7AC  174.48  ETC  183.19  ClP-175.20 

RAD  6567.6  VEL  11.728  PTH  2.07  VHP  8.638  OPA  9.10  RAP  80.72  ECC  1.2661 


INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

98.62 

315.73 

84.33 

3 25 

1 

2432.9 

-28.28 

90.38 

157.42 

309.70 

62.81 

23  3 

16 

3340.7 

-11 .81 

150.57 

74.99 

315.91 

86.40 

5 0 

45 

2106.7 

-29.88 

66.19 

141.91 

306.79 

60.77 

24  1 

28 

3142,2 

-10.39 

135.24 

49.57 

316.01 

91.39 

6 42 

33 

1770.7 

-33.59 

40.38 

132.65 

306.44 

55.91 

24  29 

2 

3050.9 

-7.20 

126.40 

MID-COURSE  EXECUTION  ACCURACY* 
set  54ii.9  SCR  489.1  SC3  130.3 

RRT  .5209  RRF  .4981  RTF  .9059 

See  5434.0  R23  .0274  R13  .9060 

SCI  5417.9  SC2  417.1  THA  2.7] 


ORBIT  DETERMINATION  ACCURACY' 

ST  714.0  SR  409.6  SS  27i .9 

CRT  ,2591  CRS  .1601  CST  -.9041 

LSA  763.0  MSA  410.3  SSA  30.9 

ELI  125.1  EL 2 389.5  ALF  11.95 


2143 


J PL  TM  33-99 


EARXH_ VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  DATE  mar  8 1969 


rUOHT  TIME  182.00 


ARRIVAL  CATE  SEP  6 1969 


HELIOCENTRIC  CONIC 

RL  148.50  LAL  .00  LOL  167.25  VL  26.055 

RP  107.76  LAP  .10  LOP  78.13  VP  36.805 

RC  192.690  Gl  -.64  GP  *13.87  /AL  73.96 

PLANETOCENTRIC  CONIC 

C3  17.287  VHL  4.158  CLA  22.76  RAL  93.57 

LNCH  A/MTH  LNCH  TIME  L* I TIME  INJ  LAT 
90.00  3 9 17  2982.88  -28.07 

90.00  21  55  17  4021.49  -5.69 

100.00  4 47  38  2665.77  -29.83 

100.00  22  59  38  3813.82  -4.15 

110.00  6 30  40  2343.42  -34.09 

110.00  23  33  5 3708.94  -.53 

differential  CORRECTIONS 
TOE  *.0859  TRA  1.7712  TC3-5.7110  BAU  1 .3207 
ROE  .2872  RRA  .1520  RC3  -.2009  FAU  .02105 

FOE  -.1193  FRA  .7848  FC3-1 .0543  BSP  17503 

60E  .2997  BRA  1.7777  BC3  5.7145  FSP  -421 

LAUNCH  OATE  MAR  8 1969 

HELIOCENTRIC  CCNIC 

RL  148.50  LAL  .00  L<X  167.25  VL  26,005 

RP  107.73  LAP  .29  LOP  81.36  VP  36.779 

RC  194.4 BO  GL  -J .77  GP  -13.50  7AL  70.32 

PLANETOCENTRIC  CONIC 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
320.62  86.12  3 59  0 

314.04  62.21 

320.73  87.99 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


CISTANCE  536.250 

GAL  3.52  A?L  90.10  MCA  270.88  SMA  119.7 2 ECC  .24770  INC  .1021  VI  30.004 

GAP  13.17  A7P  90.00  TAL  169.17  TAP  80.05  RCA  90.06  APO  149.37  V2  35.166 

TAP  165.56  £T$  289. i>6  7AE  132. 14  ETE  192.63  7AC  176.87  ETC  176.51  ClP-175.94 

RAO  6567.7  VEL  11.776  PTH  2.08  VHP  8.854  CPA  9^0  RAP  83. H ECC  1.2845 

INJ  LONG 
95.19 
161 .99 
7l  .96 
145.88 
47.45 
135.68 
MIO-C 
SGT  5 
RRT 
SG6  5 
SGI  5 


23  2 19 
5 32  4 


313.19 

320.70 

310.94 


60.37  24  3 12 


92.65 


7 9 44 


55.82  24  34  54 


2382.9 

3421.5 

2065.8 

3213.8 
1743.4 

3108.9 


*28.31 

*9.37 

-29.79 

*8.06 

-33.35 

-5.01 


86.53 

155.24 

63.15 

139-20 

38.29 

129.46 


ORBIT  DETERMINATION  ACCURACY 


485.9  SG3 

127.3 

ST 

815.4  SR 

401  .6 

SS 

297.7 

.4858  RTF 

.9094 

CRT 

.0244  CRS 

.2619 

CST  -.9534 

,0224  R13 

.9095 

LSA 

063.9  MSA 

409,5 

SSA 

27.0 

4J7.5  THA 

2.62 

ELI 

815.5  EL2 

401  .4 

ALF 

.91 

104.00 

ARRIVAL 

DATE 

SEP 

8 1969 

OISTANCE  541.650 

GAL  4.20  A 71  90.29  HCA  274.11  SMA  119.44 
GAP  13.59  ATP  90.02  TAL  167.40  TAP  81.50 
TAP  166.10  ETS  287.37  TAE  132.29  ETE  192.34 


RAL 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  corrections 
toe  -.2322  TRA  2.0764  TC3-5.2933 
ROE  .2915  RRA  .1689  RC3  -.1820 
FOE  -.1570  FRA  .8342  FC3  -.9082 
BDE  .3727  BRA  2.0833  BC3  5.2964 


97.46  RAO  6567.8  VEL  11.834  PTH  2.10  VHP  9.087 

INJ  A7MTH  INJ  TIME 
87.64 

61.85 
89.35 
60.15 
93.72 

55.86 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.3221  SGT  5456,9  SGR  481.7  SG3  124.4 

FAU  .01959  RRT  .4994  RRF  .4745  RTF 

BSP  17537  SGB  5478.1  R23  .0184  R13 

FSP  *411  SGI  5462.2  SG2  416.9  THA 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3 41  26 

2941  .14 

-28  .23 

92.14 

325.46 

21  54  10 

4099.17 

-3.21 

166.35 

318.44 

5 17  37 

2631 .02 

-29.89 

69.38 

325,51 

23  0 40 

3884.53 

-1.76 

149.77 

317,64 

6 56  59 

2320.13 

-34.00 

45.64 

325.38 

23  37  47 

3768.17 

1.73 

138.77 

315,45 

4 30  27 

23  2 29 
6 1 28 

24  5 25 

7 35  39 

24  40  35 


.9130 

.9130 

2.54 


ECC  .25350  INC  .2943  VJ  30.004 

RCA  89.16  APO  149.72  V2  35.177 

TAC  179.00  ETC  137.40  ClP'176.69 

OPA  10.38  RAP  85.51  ECC  1.3073 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2341.1  -28.26  83.40 

3499.2  '6.95  159.67 

2031.0  -29.66  60.58 

3284.5  -5,72  143.22 

HZOA  -33.32  36.51 

3168.2  -2.76  132.57 

ORBIT  DETERMINATION  ACCURACY 

ST  949.6  SR  393.2  S S 324.7 

CRT  -.1453  CRS  ,3358  CST  -.9775 

LSA  1003.9  MSA  391.5  SSA  24.0 

ELI  951 .6  El2  388.2  ALF  175-87 


LAUNCH  OATE  MAR  8 1969 


flight  time  186.00 


ARRIVAL  CATE  SEP  10  1969 


25-856  CAL 
36.754  GAP 


4.92  A7L 
14.03  ATP 


heliocentric  CONIC 
RL  148.50  LAL  .00  LOL  167.25  VL 

RP  107,70  LAP  .40  LOP  84 . 58  VP 

RC  196.245  Gl  * 2.80  GP  -13.17  TAl 

PLANETOCENTRIC  CONIC 

C3  20.359  VHL  4.512  CLA  20.24  RAL  101.14  RAC  6567.8 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

n 

1 1 

2906.64 

-28.30 

89.62 

90.00 

21 

53 

48 

4174 .63 

-.78 

170.57 

100.00 

5 

45 

38 

2602.10 

-29.89 

67.23 

100.00 

23 

2 

2 

3954.40 

.61 

153.61 

110.00 

7 

21 

52 

2301. 00 

-33.91 

44.15 

110.00 

23 

42 

17 

3820.27 

4.03 

141 .91 

66.82  TAP  166.58  ETS  284,54 


INJ  RT  ASC 

330.26 
322.88 

330.27 
322.11 
330.06 
319.98 


HCA  277.34 

SMA 

1 19.17 

ECC  .25984 

INC  .4876 

VI  30.004 

TAL  165.64 

TAP 

82.98 

RCA  88.20 

APO  150.13 

V2  35.187 

?AE  132.41 

ETE 

192.08 

7 AC  177,99 

ETC  35.11 

CLP'177.43 

PTH  2.12 

VHP 

9.340 

CPA  10.91 

RAP  87.94 

ECC  1.3350 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

00.91 

4 

59  38 

2306.6 

-28 . J 5 

• 00.96 

61  .69 

23 

3 23 

3574  .6 

-4,56 

163.92 

90.40 

6 

29  0 

2002.1 

-29.50 

58 .44 

60.11 

24 

7 57 

3354.4 

-3.37 

147.08 

94.59 

8 

0 13 

1701  .0 

-32.90 

35.06 

56.03 

24 

46  6 

3220.3 

-.46 

135.70 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3924  TRA  2.3927  TC3-4.8607 

ROE  .2965  RRA  .1855  RC3  -.1632 

FOE  -.1954  FRA  .8828  FC3  -.7753 

60E  .4918  BRA  2.3998  BC3  4.8634 

LAUNCH  DATE  MAR  8 1969 

HELIOCENTRIC  CCNIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.67  LAP  .67  LOP  87.81 

RC  197,986  GL  -3.73  GP  -12.87 

PLANETOCENTRIC  CONIC 


BAU 

1.3237 

SGT 

5474.9 

SGR 

475.9 

SG3 

121.5 

FAU 

.01823 

RRT 

,4879 

RRF 

.4624 

RTF 

.9170 

BSP 

17659 

SGB 

5495.5 

R23 

.0143 

R13 

.9170 

FSP 

-404 

SGI 

5479.9 

SG2 

415.0 

THA 

2.44 

FLIGHT  TIME  188.00 


ST  1099.7  SR  384.0  SS  352.2 
CRT  -.2696  CRS  .3959  CST  -.9888 
LSA  1159.3  MSA  369.4  SSA  21.6 
ELI  1105.2  El2  367.9  AlF  173.95 

ARRIVAL  CATE  SEP  12  1969 


VL  25.907 
VP  36.729 
TAl  63.48 


C3  22.388  VHL  4,732 

DtA  19.01 

RAL  104.6] 

LNCH  A7MTH 

LNCH  TIME 

i-i  t the 

INJ  LAT 

90.00 

4 38  43 

2878.74 

-28.32 

90.00 

21  53  58 

4240.28 

1.60 

1 00.00 

6 11  44 

2570.79 

-29.86 

100,00 

23  3 38 

4023.46 

2.95 

110.00 

7 45  17 

2286 . 1 3 

-33.82 

110.00 

23  46  35 

3008.09 

6.32 

DIFFERENTIAL 

CORRECTIONS 

DISTANCE  552.272 

5.68  ATL  90.60  HCA  280.57  SMA  118.90  ECC  ,26670  INC  .6041  VI  30.004 

14.53  A7P  90.13  TAL  163.91  TAP  04.47  RC^  07.10  APO  150.62  V2  35.196 

TAP  167.01  ETS  201.46  TAE  132.53  ETE  191.03  TAC  175.65  ETC  22.03  ClP-170.19 

2.14  VHP  9.615  CPA  11.37  RAP  90.30  ECC  1,3604 


GAL 

GAP 


TOE  -.5616  TRA  2.7255  TC3-4.4170  BAU  1.3227 
ROE  .3025  RRA  .2020  RC3  -.1442  FAU  .01691 
FDE  -.2330  FRA  .9323  FC3  -.65*0  BSP  17767 
BOE  .6379  BRA  2.7330  0C3  4.4193  FSP  -397 


RAD  6567.9  VEL  11 .990  PTH 
INJ  LONG  INJ  RT  ASC  IN 
87.58  335.00 

174.67  327.34 

65.49  334.98 

157.40  326.58 

43.00  334.71 

145.10  324.49 

MID-COURSE  EXECUTION  ACCOR ACT 
SGT  5480.2  SGR  468 .8  SG3  118.7 

RRT  .4759  RRF  .4502  RTF  .9211 

SGB  5508.2  R23  .0106  R13  -9212 

SGI  5492.7  SG2  *11.9  THA  2.34 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

89.93 

5 26  42 

2278 . 7 

-20.03 

78.93 

61.72 

23  4 46 

3648,3 

-2.20 

168 .05 

91  .39 

6 54  43 

1978  .8 

-29.35 

56.73 

60.24 

24  10  41 

3423.5 

-1  .03 

150.87 

95.27 

8 23  23 

1686.1 

-32.72 

33.93 

56.34 

24  51  23 

3288.9 

1 .86 

138.86 

ORBIT  DETERMINA 
ST  1255.0  SR 
CRT  -.3560  CRS 
LSA  1318.0  MSA 
ELI  1262.6  El2 


TION  ACCURACY 

374.5  SS  379,1 
.4417  CST  - .99* 1 

340.6  SSA  19.7 
347.0  ALF  173.44 


2144 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  MA R 8 1969  FLIGHT  TIME  190.00  ARRIVAL  CATE  SEP  M 1969 

HELIOCENTRIC  CONIC  OISTANCE  557.476 

RL  140 .50  LAL  .00  LOL  167.25  VL  25.060  GAL  6.40  A7L  90.88  HCA  283.80  SMA  110.64  ECC  .27439  INC  .6847  VI  30.004 

RP  107.64  LAP  .06  LOP  91.05  VP  36.704  GAP  15.03  A7P  90.21  TAu  162.20  TAP  86.00  RCA  86.08  APO  151.19  V2  35.205 

RC  199.701  CL  -4.57  GP  -12.59  7AL  60.32  7AP  167.37  ETS  270.14  7AE  132.62  ETE  191.59  7AC  173.26  ETC  10.12  ClP-170.95 

planetocentric  conic 

C3  24.012  VHL  4.981  CLA  17.02  RAL  107.07  RAO  6560.0  VEL  12.091  PTH  2.16  VHP  9.913  CPA  11.76  RAP  92.02  ECC  1 .4004 


LNCH  A7M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 4 10 

2856.95 

-28.31 

85.99 

339.70 

90.73 

5 

51  47 

2257.0 

-27.91 

77.34 

90.00 

21  54  29 

4320.33 

3.91 

178.70 

331.80 

61.93 

23 

6 30 

3720 . 3 

.13 

172.06 

100.00 

6 35  59 

2560.86 

-29.83 

64.16 

339.65 

92.09 

7 

18  40 

1960.9 

-29.22 

55.41 

100.00 

23  5 21 

4091 .65 

5.24 

161.16 

331 .06 

60.53 

24 

13  33 

3491  .7 

1 .28 

154.61 

110.00 

8 7 11 

2275.54 

-33.75 

42.10 

339.34 

95.75 

8 

45  6 

1675.5 

-32.59 

33.14 

110.00 

23  50  39 

3949.74 

8.61 

140.33 

329.00 

56.79 

24 

56  29 

3349.7 

4.18 

142.05 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TQ£  - .7391  TRA  3.0769  TC3-3.9736  BAU  1.3188  SGT  5496.7  SGR  460.5  SG3  116.0  ST  1407.4  SR  364.9  S5  405.0 

ROC  .3097  RRA  .2183  RC3  -.1255  FAU  .01 561  RRT  .4632  RRF  .4380  RTF  .9253  CRT  -.4J70  CRS  .4762  CST  -.9967 

FOE  '.2696  FRA  .9838  FC3  -.5447  BSP  17045  SG6  5516.0  R23  .0080  R13  .9254  LSA  1472.6  MSA  330.0  SSA  10.1 

BOE  .8014  BRA  3.0046  BC3  3.9756  FSP  '389  SGI  5500.9  SG2  407.0  THA  2.23  ELI  1416.1  EL2  329.6  ALF  173.47 

LAUNCH  DATE  MAR  8 1 969  FLIGHT  TIME  192.00  ARRIVAL  DATE  SEP  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  562.592 


RL  148. 50 

LAL 

.00 

La  167.25 

VL  25.813 

GAL  7.33 

A7L  91 .09  HCA 

287.03 

SMA 

118.38 

ECC  .28273 

INC 

1 .0911 

VI 

30.004 

RP  107.62 

LAP 

1 .04 

LOP  94.20 

VP  36.679 

GAP  15.59 

A7P  90.32 

TAL 

160.52 

TAP 

87.55 

RCA  84.91 

APO 

151 .85 

V2 

35.213 

RC  201 .391 

GL 

-5.32 

GP  -12.34 

7AL  57.33 

7AP  167.66 

ETS  274.50 

7AE 

132.70 

ETE 

191.37 

7AC  170.86 

ETC 

16.24 

CLP 

-179.72 

PLANETOCENTRIC  CONIC 

C3  27.695 

VHL 

5.263 

DLA  16.68 

RAL  110.91 

RAO  6560.1 

VEL  12.209 

PTH 

2.19 

VHP 

10.239 

OPA  12.09 

RAP 

95.28 

ECC 

1 .4558 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

27  39 

2840.87 

-28.29 

04.01 

344.34 

91.32 

6 

15  0 

2240.9 

- 

27.81 

76.10 

90.00 

21 

55  16 

4390.83 

6.16 

102.67 

33B.25 

62.31 

23 

8 27 

3790.8 

2.40 

176.00 

1 00.00 

6 

58  27 

2540.06 

-29.79 

63.21 

344.20 

92.59 

7 

40  55 

1948.1 

- 

29.11 

54  .47 

1 00.00 

23 

7 9 

4150.00 

7.40 

164.89 

335.53 

60.97 

24 

16  28 

3558.9 

3.55 

158.31 

110.00 

8 

27  35 

2269.17 

-33.71 

41.69 

343.93 

96.04 

9 

5 24 

1669.2 

- 

32.51 

32.66 

110.00 

23 

54  30 

4010.53 

10.06 

151.60 

333.49 

57.39 

25 

1 21 

3410.5 

6.40 

145 .25 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINA  TION  ACCURACY 

TOC  -.9212  TRA  3.4512  TC3-3.5350  BAU  1.3094  SGT  5498.7  SGR  451.1  SG3  113.4  ST  1550.2  SR  355.5  SS  429.0 

ROE  .3182  RRA-  .2341  RC3  -.1072  FAU  .01429  RRT  .4499  RRF  .4261  RTF  .9296  CRT  -.4593  CRS  .5011  CST  -.9980 

FOE  -.3041  FRA  1.0382  FC3  -.4466  BSP  17020  5GB  5517.2  R23  .0063  R13  .9296  LSA  1617.0  MSA  314.2  SSA  16.8 

BOE  .9746  BRA  3.4592  BC3  3.5366  FSP  -370  SGI  5502.5  SG2  402.6  THA  2.13  ELI  1559-2  EL2  3.14.0  AlF  173-73 


LAUNCH  DATE  MAR  8 1969  FLIGHT  TIME  194.00  ARRIVAL  DATE  SEP  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  567.604 

RL  140.50  LAL  .00  LOL  167.25  VL  25.760  GAL  8.23  A7L  91.30  HCA  290.26  SMA  110.13  ECC  .29190  INC  1.3048  VI  30.004 

RP  107.59  LAP  1.22  LOP  97.52  VP  36.655  GAP  16.20  A7P  90.45  TAL  158.07  TAP  89.13  RCA  83.65  APO  152.62  V2  35.221 

RC  203.056  GL  '5.98  GP  '12.10  7Al  54.53  7AP  167.09  ETS  270.80  7AE  132.76  ETE  191.16  7AC  160.47  ETC  15.13  CLP  179.49 

PLANETOCENTRIC  CONIC 


C3  31.111 

VHL 

5.570 

OLA  15.60 

RAL  113.74 

RAO  6568.2  VEL  12.340 

PTH  2.23 

VHP  10.595 

CPA  12.35 

RAP 

97.73 

ECC 

1.5120 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

49  16 

2830.10 

-28.27 

84.02  340.93 

91  .71 

6 36 

26 

2230.1 

- 

27.73 

75.40 

90.00 

21 

56  14 

4459.82 

8.32 

186.58  340.69 

62.84 

23  10 

33 

3859.8 

4.62 

179.86 

100.00 

7 

19  12 

2540.12 

-29.76 

62.62  340.86 

92.90 

8 1 

32 

1940.1 

- 

29.04 

53.89 

100.00 

23 

8 59 

4225.04 

9.65 

168.61  339.99 

61  .57 

24  19 

24 

3625.0 

5.70 

161 .96 

110.00 

8 

46  31 

2266.89 

-33.69 

41.51  340.49 

96.14 

9 24 

18 

1666.9 

- 

32.48 

32.49 

110.00 

0 

2 5 

4071 .03 

13.06 

154.91  337.97 

58.12 

I 9 

56 

3471  .0 

8.75 

140.46 

DIFFERENTIAL  CORRECTIONS 

MIO-COWSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1169 

TRA 

3.8422 

TC3-3.1217 

BAU  1.2990 

SGT  5498.6  SGR 

440.2  SG3 

110.9 

ST  1604.7 

SR 

345.8 

SS 

452.5 

ROE  .3275 

RRA 

.2409 

RC3  -.0904 

FAU  .01306 

RRT  .4349  RRF 

.4125  RTF 

.9342 

CRT  -.4941 

CRS 

.5239 

CST 

-.9987 

FOE  -.3398 

FRA 

1 .0934 

FC3  -.3634 

BSP  1 7094 

SGB  5516.2  R23 

.0045  R13 

.9343 

LSA  1753.0 

MSA 

29$;  1 

SSA 

15.7 

BOE  1 .1639 

BRA 

3.0502 

BC3  3.1231 

FSP  -372 

SGI  5501 .9  SG2 

396.2  THA 

2.00 

ELI  1693.7 

El2 

299.0 

AlF 

174.02 

LAUNCH  DATE  MAR  8 1 969  FLIGHT  TIME  196.00  ARRIVAL  DATE  SEP  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  572.493 

RL  148.50  LAL  .00  La  167.25  , VL  25.723  CAL  9.19  A7L  91.53  MCA  293.50  SMA  117.09  ECC  .30199  INC  1.5278  VI  30.004 

RP  107.57  LAP  1.40  LOP  100.7TVP  36.630  GAP  16.87  ATP  90.61  TAL  157.26  TAP  90.76  RCA  82.29  APO  153.49  V2  35.228 

RC  204.697  GL  -6.56  GP  -11.89  7AL  51  .91  7AP  168.04  ETS  266.82  7AE  132.79  ETE  190.96  7AC  166.09  ETC  14.40  CLP  170.68 

PLANETOCENTRIC  CONIC 

C3  35.156  VHL  5.929  DLA  14.57  RAL  116.36  RAD  6568.4  VEL  12.511  PTH  2.27  VHP  10.906  OPA  12.55  RAP  100.17  ECC  1.5786 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  699  2824.26  -28.26  83.60  353.46  91. 93  65613  2224.3  -27.69  74.98 

90.00  21  57  10  4527.27  10.40  190.45  345.11  63.51  23  12  45  3927.3  6.76  183.66 

100.00  7 38  18  2536.73  -29.75  62.37  333.3 8 93.03  8 20  35  1936.7  -29.01  53.65 

100.00  23  10  50  4290.04  11.73  172.31  344.42  62.31  24  2220  3690.0  7.93  165.58 

110.00  9 4 1 2268.51  -33.70  41.63  353.01  96.07  9 41  50  1668.5  -32.50  32.61 

110.00  0 5 32  4131.02  15 .19  150.25  342.42  59.00  11423  3531.0  10.97  151.69 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3217  TRA  4.2567  TC3-2.7298  BAU  1 .2835  SGT  5493.0  SGR  428.2  SG3  108.4  ST  1807.3  SR  336.1  SS  475.0 

ROE  .3382  RRA  .2625  RC3  -.0740  FAU  .01185  RRT  .4182  RRF  .3977  RTF  .9391  CRT  -.5216  CRS  .5427  CST  -.9992 

FOE  -.3750  FRA  1.1516  FC3  -.2918  BSP  17953  SG6  5509.7  R23  .0033  R13  .9391  LSA  1877.0  MSA  285.4  SSA  14.7 

BOE  1.3643  BRA  4.2640  BC3  2.7308  FSP  -364  SQ  5496.0  SG2  380.7  THA  1.00  ELI  1816.0  EL2  285.4  ALF  174.32 


2145 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATC  MAff  8 1969  FLIGHT  TIME  198.00  ARRIVAL  CATE  SEP  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  577 ,235 


RL  148.50 

LAL 

.00 

LOL  167.25 

Vt  25.679 

GAL  10.22 

ATl  91.76 

HCA 

296.73 

SMA 

117.66 

ECC  .31313 

INC 

1.7620 

Vl 

30.004 

RP  107.55 

LAP 

1 .57 

LOP  103.99 

VP  36.606 

GAP  17.59 

ATP  90.79 

*al 

155.70 

TAP 

92.43 

RCA  80.81 

APO 

154.50 

V2 

35 .235 

RC  206.313 

GL 

-7,06 

GP  -11.69 

TAL  49.48 

TAP  168.12 

ETS  262.66 

TAE 

132.80 

ETE 

190.76 

TAC  163.73 

ETC 

13.87 

ClP 

177.86 

Plane  TOCENTRIC  i 

CONIC 

C3  39.944 

VHL 

6.320 

CLA  13.61 

RAL  118.79 

RAO  656#:  5 

VEL  12.701 

PTH 

2.31 

VHP 

11.416 

DPA  12.69 

RAP 

102.60 

ECC 

1 .6574 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INj 

1 TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

6 

27  21 

2822.95 

'28.25 

83.50 

357.92 

91.97 

7 

14  24 

2223.0 

- 

27.68 

74  .88 

90.00 

21 

58  27 

4593.11 

12.37 

194.28 

349.51 

64.32 

23 

15  0 

3993.1 

8.81 

187.41 

100.00 

7 

55  51 

2537.56 

-29.76 

62.43 

357.85 

93.00 

8 

38  9 

1937.6 

29.02 

53.71 

100.00 

23 

12  39 

4353.73 

13.72 

176.00 

348.83 

63.18 

24 

25  12 

3753.7 

10.01 

169.17 

110.00 

9 

20  9 

2273.78 

-33.74 

42.04 

357.49 

95.83 

9 

58  3 

1673.8 

32.57 

33.00 

110.00 

0 

8 46 

4190.27 

17.23 

161 .63 

346.85 

60.01 

1 

18  36 

3590.3 

13.12 

154 .93 

DIFFERENTIAL  CORRECTIONS 

MIO-CCURSC 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 

-1  .5363 

TRA 

4.6987 

TC3-2.3B46  BAU 

1 .2631 

SOT  5484.6 

SCR 

414.9 

SG3 

106.0 

ST 

1917,4  SR 

326.6 

SS 

496.7 

ROE 

.3501 

RRA 

.2745 

RC3  -.0607  FAU 

.01065 

RRT  .3996 

RRT 

.3815 

RTF 

.9440 

CRT 

-.5443  CRS 

.5589 

CST 

-.9994 

FOE 

-.4101 

FRA 

1 .2132 

FC3  -.2309  BSP 

17984 

see  5500.3 

R23 

.0026 

R13 

.9440 

L5A 

1988.8  MSA 

272.7 

SSA 

13.8 

- 

BDE 

i ,5757 

BRA 

4 , 7067 

0C3  2.3653  FSP 

-357 

SGI  5487.1 

SG2 

380.2 

tha 

1.74 

Eli 

1925.8  Et 2 

272.7 

ALF 

174 .59 

1 

LAUNCH 

DATE  MAR 

8 1969 

flight 

time 

200.00 

arrival 

DATE 

SEP 

24  1969 

: 

HELIOCENTRIC  CONIC  DISTANCE  50 J .002 

RL  148.50  LAL  .00  LOL  167.25  Vl  25.636  GAL  11.33  ATL  92.01  Ha  299.97  SHA  JJ7.43  ECC  .32545  INC  2.0101  Vi  30.004 

RP  107.53  LAP  1.74  LOP  107.24  VP  36.581  GAP  18.39  ATP  91.00  TAL  154.19  TAP  94.17  RCA  79.21  APO  155.65  V2  35.240 

RC  207.904  GL  -7.50  GP  -11.51  7AL  47.24  TAP  168.11  ETS  258.36  TAE  132.78  ETE  190.56  TAC  161.39  ETC  13.48  ClP  177.01 

PLANE TOCENTRIC  CONIC 


C3  45.622 

VHL 

6,754 

OLA  12.72  RAL  121 .03 

RAO  6568.7  VEL  12.9 22  PTH  2.36 

VHP  11, 

.891 

OPA  12.77 

RAP 

105.01 

ECC 

1 .7508 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

=- 

90.00 

6 

44  0 

2825.79 

-28.26 

83.71  2.31 

91.07 

7 31 

6 

2225 .8 

- 

27.70 

75.09 

90.00 

21 

59  38 

4657.25 

14.23 

198.07  353.87 

65.26 

23  17 

16 

4057.2 

10.77 

191  .10 

- 

100.00 

8 

11  55 

2542.20 

-29.77 

62.78  2.24 

92.82 

8 54 

17 

1942.3 

- 

29.06 

54  .05 

- 

100.00 

23 

14  25 

4415.99 

15.60 

179.67  353.20 

64.17 

24  20 

1 

3816.0 

12-00 

172.73 

11 0.00 

9 

34  57 

2282.44 

-33.80 

42.71  1.90 

95.44 

10  13 

0 

1682.4 

- 

32.68 

33.65 

110.00 

0 

11  40 

4248.59 

19.18 

165.02  351.26 

61.15 

1 22 

36 

3640.6 

15.19 

158.18 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION.  ACCURACY 

L 

TDE-1 .7576 

TRA 

5.1710 

TC3-2.0236 

BAU  1.2346 

set  5470 .2  SGR 

400.7  $03 

103.6 

ST  2012.5  SR 

317.2 

SS 

517.5 

= 

ROE  .3636 

RRA 

.2847 

RC3  -.0480  FAU  .00941 

RRT  .3790  RRT 

.3638  RTF 

.94 90 

CRT  -.5630 

CRS 

.5724 

CST 

-.9996 

n 

FOE  -.4445 

FRA 

1.2798 

FC3  -.1786 

BSP  1 7920 

SG0  5404.9  R23 

.0027  R13 

.9490 

LSA  2085.7 

MSA 

261  .1 

SSA 

13.0 

- 

BOE  1 . 7940 

BRA 

5 . 1 796 

BC3  2.0242 

FSP  -348 

SGI  5472.3  SG2 

370.7  THA 

1.60 

ELI  2020.5 

El2 

261 .1 

ALF 

174  .84 

= 

LAUNCH  DATE 

MAR 

8 1969 

flight  time 

202.00 

ARRIVAL 

CATE 

SEP 

26  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  586.157 

RL  148.50  LAL  .00  LOL  167.25  VL  25.595  GAL  12.53  ATL  92.28  HCA  303.21  SMA  117.21  ECC  .33911  INC  2.2750  Vi  30.004 

RP  107.52  LAP  1.90  LOP  110.48  VP  36.557  GAP  19.27  ATP  91.25  TAL  152.76  TAP  95,96  RCA  77.46  APO  156.95  V2  35.246 

RC  209.4  70  GL  '7.88  GP  -11.34  TAL  45.17  TAP  168.02  ETS  253.96  TAE  132.72  ETE  190.37  TAC  159.08  ETC  13.18  ClP  176.12 

PLANE TOCENTRIC  CONIC 


C3  52.369 

VHL 

7.237 

CLA  11,90 

RAL  123.08 

RAD  6568. 

.9  VEL  13.181 

PTH  2.41 

VHP 

12. 

410 

OPA  12.78 

RAP 

107.39 

ECC 

1 .0619 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INj 

f 2 LAT 

INJ 

2 LONG 

90.00 

6 

59  10 

2832.38 

-28.27 

84.19 

6.62 

91.63 

7 

46 

22 

2232.4 

-27.75 

75,56 

90.00 

22 

0 51 

4719.55 

15.97 

201.82 

350.18 

66.30 

23 

19 

30 

449.6 

12.63 

194 .73 

1 00.00 

8 

26  34 

2550.52 

'29.80 

63.40 

6,56 

92.50 

9 

9 

4 

J950.5 

-29.13 

54  .65 

100.00 

23 

16  0 

4476.64 

17.36 

183.31 

357,52 

65.28 

24 

30 

45 

38  76.6 

13.88 

176.24 

11 0.00 

9 

40  29 

2294.18 

-33.87 

43.62 

6.25 

94.90 

10 

26 

43 

1694.2 

32.82 

34.54 

11 0.00 

0 

14  38 

4305.75 

21.03 

168.44 

355.62 

62.4! 

1 

26 

24 

3705.7 

17,16 

161 .44 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.9953 

TRA 

5.6732 

TC3-1 .7149 

BAU  1.2010 

SGT 

5452.3  SGR 

385.3  SG3 

101  .4 

ST  2097.1 

SR 

307.8 

SS 

530.9 

ROE  .3783 

RRA 

.2922 

RC3  -.0369 

FAU  .00822 

RRT 

.3546  RRT 

.3424  RTF 

.9541 

CRT  -.5815 

CRS 

.5870 

CST 

-.9997 

FOE  -.4808 

FRA 

1,3500 

FC3  -.1359 

BSP  17945 

see 

5465.9  R23 

.0027  RJ3 

.9541 

LSA  2172.7 

MSA 

249.5 

SSA 

12.3 

BOE  2.0309 

BRA 

5.6808 

BC3  1.7153  FSP  -341 

SGI 

5454.0  SG2 

360.2  THA 

1.44 

ELI  2104.0 

EL2 

249.5 

ALF 

175.05 

LAUNCH  DATE  MAR  8 J 969  FLIGHT  TIME  204.00  ARRIVAL  DATE  SEP  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  590.253 

RL  148.50  LAL  .00  LOL  167.25  VL  25.554  GAL  13.83  ATL  92.56  HCA  306.45  SMA  116.99  ECC  .35431  INC  2.5604  Vl  30.004 

RP  107.50  LAP  2.06  LOP  1 13.72  VP  36.533  GAP  20.25  A TP  91.5 2 TAL  151.40  TAP  97.84  RCA  75.54  APO  1 58.45  V2  35.250 

RC  211.012  GL  -8.20  GP  -11.19  TAL  43.28  7AP  167.84  ETS  249.50  TAE  132.62  ETC  190.17  TAC  156.81  ETC  12.95  ClP  175.20 

PLANE  TOCENTRIC  CONIC 


C3  60.417 

VHL 

7,773 

OLA  11.15  RAL  124.95 

RAO  6569. 

1 VEL  13.402  PTH  2.46 

VHP  13.004 

DPA  12.77 

RAP 

109.73 

ECC 

1 .9943 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME  INJ  LAT 

IN J LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

7 

12  54 

2842.33  -28.29 

84.92 

10.84 

91.26 

8 0 

16 

2242.3 

■27.82 

76.28 

90.00 

22 

2 2 

4779.86  17.58 

205.51 

2.42 

67.44 

23  21 

42 

417 9.9 

14.37 

198.30 

100.00 

8 

39  50 

2561.93  -29.03 

64.24 

10.70 

92.05 

9 22 

32 

1961 .9 

- 

29.23 

55.49 

100.00 

23 

17  47 

4535.49  19.00 

186.91 

1.78 

66.40 

24  33 

22 

3935.5 

15.66 

179.71 

110.00 

10 

0 46 

2308.68  -33.95 

44.75 

10.52 

94.24 

10  39 

15 

1700.7 

- 

32.99 

35.64 

110.00 

0 

17  16 

4361.51  22.74 

171.85 

359.93 

63.77 

1 29 

58 

3761.5 

19.03 

164.60 

INFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.2462 

TRA 

6.2110 

TC3-1.4341  BAU  1.1586 

SGT 

5430.2  SGR 

369.0  SG3 

99.2 

ST  2169.2 

SR 

298.5 

SS 

560.8 

ROE  .3947 

RRA 

.2967 

RC3  -.0274  FAU  .00699 

RRT 

.3262  RRT 

.3172  RTF 

.9591 

CRT  -.5992 

CRS 

.6013 

CST 

- . 9998 

FOE  -.5180 

FRA 

1.4259  FC3  -.1002  BSP  17953 

SG6 

5442,7  R23 

.0032  *13 

.9591 

LSA  2247,7 

MSA 

238.2 

SSA 

11.6 

BOE  2.2806 

BRA 

6.2181 

BC 3 I.4344  FSP  -334 

SGI 

5431.5  SG2 

348.7  THA 

1.28 

ELI  2176.7 

EL2 

230.2 

ALF 

175.23 

2146 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  MAR  fl  1969 


FLIGHT  TIME  206.00 


ARRIVAL  DATE  S£P  30  1969 


HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.49  LAP  2.21  LOP  116.97 

RC  212.528  GL  -8.47  GP  -11 .04 

PLANETOCENTRIC  CONIC 

C3  70.058  vhl  8.370  OLA  10.46  RAL  126.64  RAO  6569.3  VEL  13.835  PTM 


VL  25.515 
VP  36.509 
7Al  41.57 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 25  15 

2855.29 

-28.31 

85.86 

90.00 

22  3 12 

4837.95 

19.06 

209.13 

100.00 

6 51  47 

2576.16 

-29.86 

65.30 

100.00 

23  19  20 

4592. 3J 

20.50 

190.46 

110.00 

10  11  51 

2325.64 

-34.03 

46.06 

110.00 

0 19  42 

4415.60 

24.33 

175.25 

DISTANCE  594.033 

GAL  15.25  A7l  92.87  HCA  309.68  SHA  116.79  ECC  .37127  INC  2.8707  VI  30.004 

GAP  21.33  AZP  91  .83  TAL  150.13  TAP  99.81  RCA  73.43  APO  160.15  V2  35.254 

7AP  167.56  ETS  245.02  ZAE  132.47  ETE  189.97  ZAC  154.59  ETC  12.76  ClP  174.23 

2.53  VHP  13.660  OPA  12. 7l  RAP  112.02  ECC  2.1530 


DIFFERENTIAL  CORRECTIONS 
TOE-2.5117  TRA  6.7903  TC3-1.1798  BAU  1.1052 
ROE  .4129  RRA  .2974  RC3  -.0194  FAU  .00571 
FOE  -.5567  FRA  1 .5086  FC3  -.0706  BSP  17937 

BOE  2.5454  BRA  6.7968  BC3  1.1800  FSP  -327 

LAUNCH  OATE  MAR  8 1969 

fCLlOCCNTRIC  CONIC 

RL  148.50  LAL  .00  LOL  167.25  VL  25.478  GAL 

RP  107.48  LAP  2.35  LOP  120.21  VP  36.486  GAP 

RC  214.018  GL  -8.70  GP  -10.91  7AL  40.04  ZAP 

PLANETOCENTRIC  CONIC 

C3  81.671  VHL  9\037  OLA  9.85  RAL  128.16 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  7 36  14  2870.88  -28.32 

90.00  22  4 19  4893.57  20.40 

100.00  9 2 26  2592.86  -29.88 

100.00  23  20  48  4646.83  21 .87 

110.00  10.21  44  2344.72  -34.10 

110.00  0 21  56  4467.72  25.78 

DIFFERENTIAL  CORRECTIONS 
TOE-2.7901  TRA  7.4201  TC3  -.9491  BAU  1 .0364 
ROE  .4333  RRA  .2936  RC3  -.0128  FAU  .00429 

FOE  -.5964  FRA  1 .6001  FC3  -.0455  BSP  17812 

BOE  2.8236  BRA  7.4259  BC3  .9492  FSP  -318 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14.93 

90.79 

8 12  50 

2255.3 

-27.90 

77.22 

6.57 

68.66 

23  23  50 

4238 .0 

15.99 

201  .60 

14.90 

91.50 

9 34  44 

1976.2 

-29.33 

56.53 

5.96 

67.76 

24  35  53 

3992.3 

17.31 

183.12 

14.68 

93.47 

10  50  37 

1725.6 

-33.17 

36.93 

4.16 

65.21 

I 33  18 

3815.6 

20.78 

167.90 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5403.7  SCR  351-9  SG3  V.l 

RRT  .2929  RRF  .2873  RTF  .9641 

SOB  5415.1  R23  .0040  R13  .9641 

SGI  5404.6  SG2  336.4  THA  1.10 

FLIGHT  TIME  208.00 

01 STANCE  597.422 
16.81  AZL 
22.55  AZP 


RAO  6569.6  VEL  14.248  PTH  2.59 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


ORBIT  DETERMINATION  ACCURACY 


ST  2229.5  5R 
CRT  -.6166  CRS 
LSA  2311 .5  MSA 
ELI  2236.7  El2 


289.4  SS 
.6160  CST 
227.1  SSA 


583.6 
.9998 
11. 0 


227.1  ALF  175.38 


ARRIVAL  DATE  OCT  2 1969 


87.00 

212.66 

66.54 
193.93 

47.55 
178.61 


18.89 

10.62 

18.88 

10.03 

18.73 

8.30 


90.22 

69.93 

90.84 

69.10 

92.59 

66.73 


SMA 

116 

.59 

ECC 

.39027 

INC 

3.2116 

Vl 

30.004 

TAP 

101 

.90 

RCA 

71'. 09 

APO 

162 

.09 

V2 

35.256 

ETE 

189 

.77 

ZAC 

152.41 

ETC 

12 

.62 

CLP 

173.21 

VHP 

14.398 

OPA 

12.60. 

RAP 

1J4 

.26 

ECC 

2.3441 

INJ 

I TIME 

PO  CST  TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

8 

24 

5 

2270.9 

- 

27. 

99 

78.35 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5373.2  SCR  334.2  SG3  95.0 


9 45  39 
24  38  15 
11  0 49 

1 36  23 


4293.6 
1992.9 
4046.8 

1744.7 

3867.7 


17.48 

-29.44 

18.83 

-33.36 

22.40 


205.20 
57.76 
186.45 
38.39 
171 .06 


ORBIT  DETERMINATION  ACCURACV 


RRT  .2538  ART 
SOB  5383.5  R23 
SGI  5373.8  SG2 


.2517  RTF 
.0051  R13 
323.2  THA 


.9689 

.9689 

.91 


ST  2276.8  SR 
CRT  -.6338  CRS 
LSA  2363.1  MSA 


280.5  SS  607.4 
.6306  CST  -.9998 
216.4  SSA  10.4 


ELI  2283.8  EL2  216.3  AlF  175.49 


LAUNCH  OATE  MAR  8 1969 


FLIGHT  TIME  210.00 


ARRIVAL  DATE  OCT  4 1969 


HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.48  LAP  2.49  LOP  123.46 

RC  215.482  CL  -8.88  GP  -10.78 

PLANETOCENTRIC  CONIC 
C3  95.750  VHL  9.785  OLA  9.32  RAL  129.50  RAO  6569.9 


GAL 

GAP 


DISTANCE  600.322 

18.54  AZL  93.59  MCA  316.16  SNA  116.41  ECC  .41161  INC  3.5905  VI 
23.93  AZP  92.59  TAl  147.97  TAP  104.12  RCA 


VL  25.442 

VP  36.463  _ _ 

ZAL  38.68  ZAP  166.67  ETS  236.1$  ZA£  131.97  ETE  189.55  ZAC  150.30  ETC  12.il  CLP 


68.49  APO  164.32  V2 


30.004 

35.259 

172.12 


LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

7 45  53 

2888.79 

-28.31 

88.31 

22.70 

90.00 

22  5 22 

4946.40 

21.60 

216.07 

14.51 

100.00 

9 11  47 

2611 .71 

-29.89 

67.94 

22.70 

100.00 

23  22  9 

4698.71 

23.09 

197.30 

13.95 

110.00 

10  30  25 

2365.64 

-34.15 

49.18 

22.62 

110.00 

0 23  56 

4517.55 

27.07 

161.90 

12.30 

DIFFERENTIAL  CORRECTIONS 
TDE-3.0932  TRA  8.0977  TC3  -.7454  BAU  .9542 

ROE  .4562  RRA  .2839  RC3  -.0077  FAU  .00260 

FOE  -.6400  FRA  1.6 998  FC3  -.0253  BSP  17799 

BOE  3.1266  BRA  8.1027  8C3  7454  FSP  -313 

LAUNCH  OATE  MAR  8 1969 


VEL  14.734  PTH  2.67  VHP  15.231 
INJ  A7MTH 
89.56 
71.23 
90.11 
70.47 
91.62 
68.29 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  5338.1  SCR  316.1  SG3  93.1 

RRt  . .2060  RRF  .2072  RTF  .9735 

see  5347.4  R23  .0061  R13  .9735 

SCI  5338.5  SC2  309.3  THA  .70 


OPA  12.46  RAP  116.43  ECC  2.5758 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 34  J 

2288.8 

-28.07 

79.66 

23  27  49 

4346.4 

18.84 

208.49 

9 55  19 

2011.7 

-29.56 

59.15 

24  40  28 

4098.7 

20.21 

189.69 

J1  9 51 

1765.6 

-33.55 

39.99 

1 39  14 

3917.5 

23.88 

1 74 . 1 9 

ORBIT  DETERMINATION  ACCURACV 


ST  2315.2  SR 
CRT  -.6529  CRS 
LSA  2406.9  MSA 
ELI  2322.0  EL2 


27j .8  SS  633.8 
.6477  CST  -.9999 


205.5  SSA 


9.7 


205.3  AlF  175.58 


FLIGHT  time  212.00 


ARRIVAL  DATE  OCT  6 1969 


HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.47  LAP  2.61  LOP  126. 7j 

RC  216.920  CL  -9.03  CP  -10.66 

PLANETOCENTRIC  CONIC 
C3  112.946  VHL  10.628  OLA  8.86  RAL  130.66  RAO  6570.1 


VL  25.408 
VP  36.440 
ZAL  37.52 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 54  8 

2908.72 

-28.29 

89.77 

9 0.00 

22  6 20 

4996.08 

22.65 

219.34 

100.00 

9 19  48 

2632.45 

-29.88 

69.48 

100.00 

23  23  22 

4747.58 

24.16 

200.54 

110.00 

10  37  52 

2388.11 

-34.18 

5Cf.94 

110.00 

0 25  42 

4564.68 

28.22 

185.09 

DISTANCE  602.606 

CAL  20.46  ATI  94.02  HCA  319.39  SMA  116.23  ECC  .43569  INC  4.0167  Vl  30.004 

GAP  25.49  ATP  93.05  TAL  147.12  TAP  106.51  RCA  65.59  APO  166.87  V2  35.260 

TAP  166.05  ETS  231.82  ZA£  131.60  ETE  189.31  7AC  148.28  ETC  12.43  ClP  170.94 

VEL  15.306  PTH  2.74  VHP  16.177  OPA  12.29  RAP  118.51  ECC  2.8588 


DIFFERENTIAL  CORRECTIONS 
TOE-3.4174  TRA  8.8359  TC3  -.5637  BAU  .8512 

ROE  .4820  RRA  .2671  RC3  -.0038  FAU  .00109 

FOE  -.6868  FRA  1.8107  FC3  -.0084  BSP  17758 

BOE  3.4512  BRA  8.8399  6C3  .5637  FSP  -307 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

26.31 

88.83 

8 42  37 

2308.7 

-28 . 1 6 

81 .11 

18.23 

72.54 

23  29  36 

4396.1 

20.05 

211 .63 

26.34 

89,29 

10  3 40 

2032.4 

-29.66 

60.69 

17.70 

71 .85 

24  42  29 

4147.6 

21.46 

192.76 

26.34 

90.59 

11  17  41 

17 66.1 

-33.72 

41  .72 

16.13 

69.86 

I 41  47 

3964.7 

25.22 

177.20 

MIO-COURSE  EXECUTION  ACCURACV 


SGT  5298.4  SCR 
RRT  .1480  RRF 
SC0  5306.8  R23 
SCI  5298.6  $02 


296.1  SC 3 
.1524  RTF 
.0073  R13 
294.8  THA 


91.2 

.9778 

.9779 

.48 


ORBIT  DETERMINATION  ACCURACY 


ST  2342.6  SR 
,CRT  -.6731  CRS 
LSA  2441.0  MSA 
ELI  2349.3  EL2 


263.5  SS  662.9 
.6662  CST  -.9999 

194.6  SSA  9.2 
194.3  ALF  J 75 . 64 


2147 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


25.377  GAL 
36.419  GAP 


LAUNCH  DATE  HA R 8 1969 

HELIOCENTRIC  CONIC 
RL  146.50  LAL  .00  LOL  167.25  VI 

RP  107.47  LAP  2.73  LOP  129.96  VP 

RC  2)6.330  CL  -9.14  GP  -10,54  ZAL  36.55 

planetocentric  CONIC 

C3  134.121  VHL  11.561  OLA  6.46  RAL  131.62 
LNCH  AZMTH  LNCH  TINE  L-I  TIME  INJ  UT 

90.00  6 0 57  2930.45  -26.25 

90.00  22  7 12  5042.15  23.56 

100.00  9 26  25  2654.62  -29.65 

100.00  23  24  26  4793.01  25.09 

1)0.00  1044  2 2411.69  -34.16 

110.00  0 27  13  4606.70  29.21 

DIFFERENTIAL  CORRECTIONS 

TOE-3. 7656  TRA  9.6427  TC3  -.4029  0AU  .7224 
ROE  .5116  RRA  .2417  RC3  -.0012  FAU- .00069 

FOE  -.7376  FRA  1.9347  FC3  .0057  BSP  17692 

BOE  3.6004  BRA  9.6457  BC3  . 4029  FSP  -301 

LAUNCH  DATE  MAR  6 1969 

HELIOCENTRIC  CONIC 
RL  146.50  LAL  .00  LCL  167.25 

RP  107.47  UP  2.64  LOP  133.21 

RC  219.714  GL  -9.22  GP  -10.42 

PLANETOCENTRIC  CONIC 

C3  160.437  VHL  12.666  OLA  6.19  RAL  132.37 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAt 

90.00  6 6 14  2953.60  -26.19 

90.00  22  7 56  5064.11  24.32 

100.00  9 31  32  2676.66  -29.60 

100.00  23  25  19  4634.46  25.66 

110.00  10  46  50  2436.61  -34.15 

110.00  0 26  27  4649.10  30.06 

DIFFERENTIAL  CORRECTIONS 
TOE-4. 1366  TRA10.S312  TC3  -.2604  BAU  .5564 

ROE  .5457  RRA  .2054  RC3  .0003  FAU-  .00331 

FOE  -.7924  FRA  2,0752  FC3  .0179  BSP  17506 

BOE  4.1724  BRA10. 5332  BC3  .2604  FSP  -293 


FLIGHT  TIME  214,00 

DISTANCE  604.107 
22.61  A7L  94.50  HCA  3 
27.27  M/P  93.56  TAL  1 


RAO  6570.4  VEL  15.963  PTH  2.62 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


91.36 

222.41 

71.15 

203.59 

52.79 

166.13 


29.70 

21.71 
29.75 
21.21 
29.65 
19.73 


66.03 

73.62 

66.42 

73.20 

69.49 

71.41 


ARRIVAL  OATE 

OCT 

0 1969 

SMA  116.07 

ECC  .46293 

INC  4.5032 

VI 

30.004 

TAP  109.10  RCA  62.34 

APO  169.60 

V2 

35.261 

ETC  109.05 

ZAC  146.35 

ETC  12.37 

CLP 

169.66 

VHP  17.259  OPA  12.11 

RAP  120.49 

ECC 

3.2073 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

6 49  46 

2330.4 

-28.23 

62.70 

23  31  14 

4442.2 

21.11 

214.59 

10  10  40 

2054.8 

-29.75 

62.34 

24  44  19 

4193.0 

22.55 

195.71 

11  ?4  14 

1811.9 

-33.87 

43.56 

1 44  2 

4006.7 

26.40 

160.00 

280.5  SG3 

09.4 

.0648  RTF 

.9017 

.0065  R13 

.9017 

279.6  THA 

.24 

VL  25.346  GAL 
VP  36.399  GAP 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  5254.2  SCR 
RRT  .0775  RRF 
SOB  5261.7  R23 
SGI  5254.3  SG2 

FLIGHT  TIME  216.00 

OISTANCE  604.606 
25.03  AZL  95.07  HCA  3 
29.32  A7P 


ST  2359.2  SR 
CRT  -.6947  CRS 
LSA  2465.9  MSA 
ELI  2365.9  El2 


255.7  SS  695.4 
.6663  CST  -.9999 

163.7  SSA  6.6 
183.4  ALF  175.67 


ARRIVAL  DATE  OCT  10  1969 


ZAL  35.79  ZAP  164.35  ETS  223.46  ZAE  130.52  ETE  166.77 

RAO  6570.7  VEL  16.766  PTH  2.90 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 
93.07  32.62  67.16 

225.24  24.90  75.04 

72.92  32.91  67.49 

206.42  24.43  74,49 

54.74  33.09  66.34 

190.97  23.05  72-90 

MIO-COURSC  EXECUTION  ACCURACY 
set  5205.6  SGR  264,1  SG3  67.7 
RRT  -.0076  RRF  -002 2 RTF  .9653 
SG6  5212.5  R23  -.0096  R13  -.9653 
SGI  5205.6SG2  264.1  THA  179.96 


SMA 

115.92 

ECC  .49305 

INC 

5,0673 

VI 

30.004 

TAP 

111.93  RC4  50.67 

APO 

173.17 

V2 

35.260 

ETE 

166.77 

ZAC  144.54 

ETC 

12.34 

CLP 

166.26 

VHP  10.504 

OPA  11.92 

RAP 

122.34 

ECC 

3.6404 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

6 

55  26 

2353.8 

-28.28 

84.40 

23  32  40 

4484.1 

22.03 

217.32 

IP 

16  11 

2078.7 

-29.83 

64 .11 

24 

45  53 

4234,5 

23.50 

196.43 

11 

29  26 

1836.8 

-34.00 

45.50 

1 

45  56 

4049.1 

27,42 

182.77 

ST  2363.6  SR 
CRT  -.71 73  CRS 
LSA  2460.6  MSA 
ELI  2370,3  EL2 


248.5  SS  731.6 
.7077  CST  -.9998 
173.1  SSA  8.0 

172.6  ALF  175.66 


LAUNCH  OATE  MAR  8 1969 

HELIOCENTRIC  CONIC 
RL  148.50  LAL  .00  LOL  167.25 

RP  107.47  LAP  2.94  LOP  136.46 

RC  221.070  CL  -9.26  GP  -10.30 

planetocentric  ccnic 
C3  193.462  VHL  13.909  OLA  6.00 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  6 9 49  2978.7! 

90.00  22  6 31  5121.36 

100.00  9 35  2 2703.90 

100.00  23  26  0 4871.40 

110.00  10  52  5 2462.75 

110.00  0 29  21  4665.31 

DIFFERENTIAL  CORRECTIONS 
TOE-4.5417  TRA11.4997  TC3  -.1372 
ROC  .5856  RRA  .1556  RC3  .0007 

FOE  -.8541  FRA  2.2326  FC3  .0279 

0OE  4.5793  BRA11.5 006  BC3  -1372 


flight  time  2J6.oo 
OISTANCE  603.607 

VL  25.323  GAL  27.79  AZL  95.73  HCA  329.09  SMA  115.79 
VP  36.361  GAP  31.70  A7P  94.92  TAL  145.96  TAP  115.07 
ZAL  35.26  ZAP  163.24  ETS  219.46  ZAE  129.77  ETE  166.46 


RAL  132.69 
INJ  LAT 
-26.09 
24.96 
-29.71 
26.53 
-34.06 
30.75 

BAU  .3549 
FAU- .00624 
BSP  17426 
FSP  -269 


RAO  6571.1 
INJ  LONG 
94.66 
227.79 
74.79 
206.97 
56.76 
193.56 


VEL  17.742  PTH  2.99  VHP  19.943 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  DATE  OCT  12  1969 


ECC  .52903  INC  5.7336  Vi  30.004 
RCA  54.54  APO  177.05  V2  35.260 
ZAC  142.66  ETC  12.34  CLP  166.70 

OPA  11.74  RAP  124.03  ECC  4.1839 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LAUNCH  DATE  MAR  8 1969 
HELIOCENTRIC  CONIC 

RL  148.50  UL  .00  LOL  167.25  VL  25.302 

RP  107.48  UP  3.03  LOP  139.71  VP  36.365 

RC  222,400  GL  -9.27  GP  -10.16  7AL  35.00 

PLAICTOCCNTRIC  CONIC 

C3  235.328  VHL  15.340  OLA  7.92  RAL  133.15 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  UT 
90.00  8 II  30  3005.22  -27,96 

90.00  22  8 54  5153.19  25.46 

100.00  9 36  40  2730.55  -29.56 

100.00  23  26  25  4903.09  27.04 

110.00  10  53  38  2489.70  -33.97 

110.00  0 29  33  4716.70  31.31 

DIFFERENTIAL  CORRECTIONS 
TOE-4.9737  TRA 12* 5608  TC3  -.0306  BAU  .0969 
RbC  *6327  RRA  .0667  RC3  .0001  FAU-  .00994 

FOE  -.9226  FRA  2.4114  FC3  .0366  BSP  17321 

BOE  5.0158  0RA12.3611  BC3  .0306  FSP  -265 


35.64  66.28  6 59  28 

27.75  76.17  23  33  52 

35.76  86.51  10  20  6 

27,31  75.69  24  47  11 

36.04  87.14  11  33  8 

26.02  74.29  1 A7  27 

MID-COURSE  EfcCUTICN  ACCURACY 
SOT  3150.7  SCR  249.8  SG3  86.1 
RRT  -.1108  RRF  -.0990  RTF  .9884 
SG6  5156.7  R23  -.0108  R13  -.9884 
SCI  5150,7  SC2  248.2  THA  179.69 

FLIGHT  TIME  220.00 

OISTANCE  601.324 

GAL  30.96  AZL  96.54  HCA  332.31  SMA  115.69 

CAP  34.47  AZP  95.80  TAL  146.27  TAP  116.58 

ZAP  161.90  ETS  215.59  ZAE  128.82  ETE  188.10 


2378.7  -28. 3J  66.22 

4521.4  22.81  219.78 

2103.9  -29.67  65.99 

4271.4  24.30  200.08 

1862.7  -34.10  47.52 

4065.3  28.29  185.23 

ORBIT  DETERMINATION  ACCURACY 
ST  2357.9  SR  242.0  SS  773.3 

CRT  -.7421  CRS  .7316  CST  -.9998 

LSA  2486.0  MSA  162.5  SSA  7.4 

ELI  2364.8  EL2  16 1.8  AlF  175.62 

ARRIVAL  DATE  OCT  14  1969 


ECC  .56906  INC  6.5389  VI  30.004 
RCA  49.85  APO  181.52  V2  35.258 
ZAC  141.41  ETC  12.37  CLP  164.95 


RAO  6571 .4 
INJ  LONG 
96.61 
229.99 
76,76 
211.19 
58,86 
195.84 


VEL  16.885  PTH  3,07  VHP  21.618  OPA 
INJ  RT  ASC  INJ  AZMTH 


1 1 .59  RAP  125,53  ECC  4.8729 


38.10  65.32 

30.18  77.16 

38.25  85.48 

29,77  76.75 

38,64  65.90 

28.56  75.53 

MIO-COURSC  EXECUTION  ACCURACY 
SOT  5089.0  SCR  238.7  3G3  84.6 

RRT  -.2311  RRF  -.2161  RTF  .9910 
SC6  5094.6  R23  -.0117  R13  -.9910 
SCI  5069.3  SC2  232.2  THA  179.36 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

9 I 36 

2405.2 

-26.31 

66.16 

23  34  47 

4553.2 

23.43 

221  .90 

10  22  11 

2130.5 

-29.89 

67.97 

24  40  9 

4303.1 

24.95 

203.01 

11  35  7 

1669.7 

-34.16 

49.62 

1 40  30 

4116.7 

29.01 

187.39 

ORBIT  DETERMINATION  ACCURACY 


ST  2339.4  SR 
CRT  -.7679  CRS 
LSA  2465.9  MSA 
ELI  2346.5  EL2 


236.5  SS  820.9 
.7570  CST  -.9998 

152.0  SSA  6.9 

151.1  ALF  175.54 


2146 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATE  MAR  9 1969 
HELIOCENTRIC  CONIC 


RL 

UH 

.54 

LAL 

.00 

LOL 

168.25 

VL 

29. 

162 

GAL 

RP 

108 

.68 

LAP 

-.30 

LOP 

261 .50 

VP 

38. 

803 

GAP 

RC 

69. 

360 

GL 

-1  .13 

GP 

25.43 

7AL 

167 

.22 

7AP 

flight  time  iq.oo 

CISTANCE  ?04.7\? 
gal  -13.84  A7l  90 . 30  HCA 


PLANETOCENTRIC  CONIC 
c 3 58.009  VHL  7,616  ClA 


-.65  PAl  1.34  RAC  6569.1  VEL  13.393  PTh 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

0 26  14 

2459.18 

-24.65 

57.59 

240.95 

104.39 

90.00 

12  U 42 

5143.17 

25.30 

229.29 

241.47 

76.84 

100.00 

1 47  16 

2197.76 

-26.01 

37.97 

240.55 

105.28 

100.00 

13  36  21 

4879.83 

26.67 

209.56 

241  .10 

75.97 

110.00 

2 54  50 

1986.29 

-29.67 

20.69 

239.32 

107.80 

110.00 

14  45  17 

4664 .06 

30.35 

192.04 

239.96 

73.46 

ARRIVAL 

DA 

TE 

MAY 

18  1969 

SMA 

Ml 

.71 

ECC 

.24366 

INC 

.3024 

VI 

29.996 

TAP 

338 

.35 

RCA 

107. 18 

APO 

176 

.24 

V2 

34  .867 

ETE 

59 

.76 

7AC 

113.23 

ETC 

152 

.54 

CLP 

-51 .28 

VHP 

5. 

342 

CPA 

32.44 

RAP 

17 

.71 

ECC 

1 .9547 

INJ 

TIME 

PC 

CST  TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

1 

7 

13 

1859.2 

- 

22. 

44 

49.62 

DIFFERENTIAL  CORRECTIONS 
TCE  -.2287  TRA  -,5344  TC3  .0836 

ROE  -.3158  RRA  .4226  RC3  .2491 

FOE  -.9847  FRA-1 ,0494.  FC3-1 .?57l 
BCE  .3899  BRA  .6813  6C3  .2627 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  168. 25 

RP  108.72  LAP  -.49  LOP  264.67 

RC  7J.560  GL  -1.85  GP  26.72 

PLANETOCENTRIC  CONIC 
C3  56.902  VHL  7.543  DLA  -1 
LNCH  A7MTH  LNCH  TIME 


13  40  25 

2 23  54 

14  57  41 

3 27  56 

16  3 1 


4543.2 

1597.8 

4279.8 

1386.3 
4064 .1 


BAU  .2038 
FAU  .08424 
BSP  1213 
FSP  -541 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


.35 
L-I  TIME 
2432.47 
5160.44 
21 72 . 1 1 
4896.03 
1963.01 
4677.89 


0 32  13 
12  10  10 

1 52  56 

13  32  9 

2 59  44 

14  4]  50 

differential  corrections 

TOE  -.2490  TRa  -.5764  TC3  .0489 
ROE  -.2886  RRA  .4355  RC3  .2779 
FOE-1 .0936  FRA-1.J1J4  FC3-J.3695 
BOE  .3812  BRA  .7225  BC3  .2822 

launch  cate  mar  9 1969 
heliocentric  CONIC 


vl  29.1 76 
VP  38.805 
7Al  167.26 

RAL  1.52 

INJ  LAT 
-24.19 
25.56 
-25.54 
26.93 
-29.18 
30.62 

BAU  .2147 
Pau  .09001 
BSP  1353 
FSP  -592 


GAL 

GAP 

7AP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  455.5  SGR  549.1  SG3  190.1 
RRT  -.1544  RRF  -.6637  RTF  .2006 
SGB  7J3.4  R23  .0837  Ri3  -.6658 

SGI  561.5  SG2  440.0  ThA  109.70 

FLIGHT  TIME  72.00 

DISTANCE  21 1 .292 

-13.69  A7U  90.49  HCA  96.42  SMA  1 
-3.51  A7P  89.95  TAl  245.33  TAP  3 
60.19  ETS  345.73  2AE  153.20  ETE 


23.24 
-23.66 
24 .47 
-26.95 
27.79 


221  .23 
29.96 
201  .45 
12.56 
183 .78 


ORBIT  DETERMINATION  ACCURACY 


RAO  6569.0  VEl  13.351 
INJ  LONG  INJ  RT  ASC 


55.77 

230.49 

36.21 

210.69 

19.06 

193.03 


PTH  2.44  VHP  5.129 
INJ  A7MTH  INJ  TIME 


240.52 

241.60 

240.10 

241.25 

238.82 

240.14 


105.19 

77.39 

106.09 

76.51 

108.65 

74.00 


RL 

1 48 

.54 

lal 

.00 

LOL 

I 68 

.25 

VL 

29. 

180 

Gal 

RP 

108 

. 74 

LAP 

- .67 

LOP 

267 

.84 

VP 

38, 

800 

GAP 

RC 

73. 

792 

GL 

-2.60 

GP 

28 

.00 

/al 

167 

.16 

/AP 

PLANE TOCENTRIC 

CON  I C 

C3 

55  . 

856 

VHl 

7.474 

DtA 

-2 

.05 

RAL 

1 

.79 

RAC 

MID-COURSE  EXECUTION  ACCURACY 
SGT  482.7  SGR  577.4  SG3  205.8 
RRT  -.2602  RRF  -.7009  RTF  .3258 
SGB  752.6  R23  .1101  RJ 3 -.7079 
SGI  609.4  SG2  441 .6  THA  IJ7.67 


flight  time  74.no 
DISTANCE  217.828 

-13.54  A7L  90.68  HCA  99.59  SMA 
-2.87  A/P  89.89  TAl  245.42  TAP 
64.85  ETS  347.97  7AE  152.76  ETE 


1 12  45 

13  36  11 

2 29  8 

14  53  45 

3 32  27 

15  59  48 


ST 

210.2 

SR 

256.2 

SS 

359.9 

CRT 

.5462 

CRS 

- .764  3 

CST 

- .9507 

LSA 

458.6 

MSA 

169.1 

SSA 

21  .6 

ELI 

293.7 

El2 

153.6 

AlF 

55.03 

ARRI VAL 

CATE 

ma  y 

20  1969 

ECC 

• 24 

101 

INC 

.4  919 

Vl 

29.996 

RCA 

107 

.65 

APO 

176.02 

V2 

34 .858 

/AC 

1 1 1 

.25 

ETC 

153.09 

CLP 

-56.18 

CPA 

32 

.89 

RAP 

15.37 

ECC 

1 .9365 

PO  CST 

TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3832 

.5 

- 

21  .87 

47.87 

4560.4 

1 572.1 

4 296.0 

1363.0 
4077.9 


23.5  7 
-23.09 
24  .80 
-26.35 
28.12 


222.39 
28.27 
202.54 
11  .01 
184 .72 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
1 10.00 


L ' I TIME 

2406.23 

5177.55 

2146.92 

4 912.10 

1940.35 

4691 .63 


LNCH  TIME 

0 38  27 
12  6 2 

1 58  50 

13  28  ai 

3 4 54 

14  38  47 
DIFFERENTIAL  CORRECTIONS 

TCE  -.2742  TRA  -.62 36  TC3  .0081 

RDE  -.2590  RRA  .4467  RC3  .3076 

606-1.2011  FRA- 1 . 1637  F03-J.4783 
BCE  -3772  BRA  .7671  603  .3077 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 


INJ  LAT 
-23.71 
25.81 
-25.05 
27.18 
-28.67 
30.87 

BAU  .2298 
FAU  .09538 
BSP  1543 
FSP  -64  7 


INJ  LONG 
54.00 
231 .68 
34.50 
211 .82 
17.47 
194 .02 


VEl  13.312  PTh  2.43  VHP  4.954 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


240.20 
241 .83 
239.77 
241  .49 
238.44 
240.42 


105.95 

77.94 

106.86 

77.05 

109.47 

74.53 


1 18  33 

13  32  20 

2 34  37 

14  50  12 

3 37  14 

15  56  58 


ST 

230.3 

SR 

240.9 

SS 

385.9 

CRT 

.5126 

CRS 

- . 7443 

CST 

-.9489 

LSA 

479.6 

MSA 

17]  .8 

SSA 

23  .6 

ELI 

290.0 

El2 

164.3 

AlF 

47.51 

ARRJ  VAl 

cate 

MA  v 

22  1969 

ECC 

.23855 

I NC 

.6835 

Vl 

29.996 

RCA 

108.03 

APO 

175.72 

V2 

34 .848 

/AC 

109. 17 

ETC 

153.77 

CLP 

61  .23 

CPA 

33.25 

RAP 

12. 9J 

ECC 

1 .91 92 

PC  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1806.2 

- 

21  .30 

46.16 

4577.6 
1 546.9 

4312. 1 

1340.2 

4091 .6 


23.89 
-22.50 
25.12 
-25.75 
28 .44 


RL 

148 

.54 

LAL 

.00 

LOL 

168.25 

VL 

29 

.176 

Gal 

RP 

108 

.77 

LAP 

- .86 

L OP 

271 .01 

VP 

38. 

.789 

GAP 

RC 

76.053 

GL 

'3.37 

GP 

29.25 

/AL 

166.95 

7AP 

PLANETOCENTRIC  CONIC 
C3  54.856  VHL  7.406  CLA  -2. 75 


LNCH  A7HJH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
1 10.00 


LNCH  TIME 
0 44  59 

12  2 15 

2 5 3 

13  24  52 

3 10  21 

14  36  3 


L-I  TIME 

2380.22 

5194.66 

2121 .96 

4928.16 

1917.52 

4705.36 


DIFFERENTIAL  corrections 
TCE  -.3063  TRA  -.6768  TC3 
RDE  -.2287  RRA  .4542  RC3 
FCE'J.3037  FRA-1.1968  FC3- 
BCE  .3822  BRA  .8151  6C3 


RAL  2.13 
INJ  LAT 
-23.21 
26.05 
-24.55 
27.42 
-28 . 1 5 
3 l.ll 


MID-COURSE  EXECUTION  ACCURACY 
56 T 522.6  SGR  606.8  SG3 
RRT  -.3678  RRF  -.7343  RTF 
SGB  800.9  R23  .1260  Rl 3 

SGI  668.3  SG2  441  .3  Tha 

Flight  time  76.00 

DISTANCE  224.319 
-13.40  A2l  90.88  HCA  102. 

-2.26  A?P  89.81  TAL  245. 

69.54  ETS  350.29  7AE  151.99  ETE 

RAC  6569.0  VEL  13.275  PTH 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


223 .54 
26.63 
203.62 
9.51 
185.66 


ORBIT  CETERMlNA TJON  ACCURACY 


52.26 

232.88 

32.81 

212.96 

15.92 

195.01 


239.99 

242.15 
239.54 
241,82 

238.16 
240 . 79 


106.69 

78.49 

107.61 

77.60 

110.25 

75.07 


MID-COURSE  EXECUTION  ACCURACY 


220.8 

ST  254.5 

SR 

224  .0 

SS 

4 12.0 

.4450 

CRT  .4734 

CRS 

-.7172 

CST 

- .9480 

-.74  75 

LSA  504.2 

MSA 

1 73.4 

SSA 

21  .7 

:23 . 91 

Eli  292.3 

El2 

1 7l  .8 

AlF 

37.43 

ARRI VAl 

. CATE 

MA  V 

24  1969 

> SMA  14] .84 

ECC  .23624 

INC 

.8787 

Vl 

29.996 

1 Tap  348.14 

RCA  108.33 

APO 

175.34 

V2 

34  .839 

) ETE  82.M 

/AC  107.05 

ETC 

154.55 

CLP 

-66.39 

1 VHP  4.813 

CPA  33.53 

RAP 

10.36 

ECC 

1 . 9028 

< INJ  TIME 

PO  CST  TIM 

In. 

1 2 LAT 

INJ 

2 LONG 

1 24  39 

1780.2 

-20.71 

44 .48 

13  28  49 

4594.7 

24.20 

224 . 70 

2 40  25 

1522.0 

21  .91 

25.01 

14  47  0 

4328.2 

25.43 

204 . 72 

3 42  19 

1317.5 

- 

25.13 

8.05 

15  54  29 

4105.4 

28.75 

I86.6J 

0R6IT  DETERMINATION  ACCURACY 


.0399 

BAU 

.2486 

SGT 

578.3 

SGR 

635.4 

SC  3 

233.8 

ST 

284.4 

SR 

206.5 

SS 

4 36.0 

.3366 

FAU  .09983 

RRT 

-.4680  RRF 

-.7627  RTF 

.5514 

CRT 

.4  307 

CRS 

-.6835 

CST 

- .9485 

.5756 

BSP 

1762 

SGB 

859.1 

R23 

.1369 

Rl  3 

- . 78 1 9 

LSA 

532.0 

MSA 

173.6 

SSA 

21  .7 

.3390 

FSP 

'691 

SCI 

737.9 

SG2 

440.0 

tha 

129.30 

Eli 

305.7 

El2 

1 ?3.4 

ALF 

26.4  7 

2149 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4 1968-69  ' 


UNCH  A7 MTH 

90-00 
90.00 
100.00 
100.00 
110.00 
110.00 


-3.44 
L-I  TIME 
2354 .20 
5211 .95 
2097.00 
4944 .39 
1894 .91 
4719-23 


LAUNCH  cate  mar  9 1969 

HELIOCENTRIC  CONIC 
Rl  148.54  LAL  .00  LOL  168.25 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  78 . 340  Gt  -4.17  GP  30 .4  5 

plane tocentric  CONIC 
C3  53.894  VHL  7.34!  CLA 

LNCH  TIME 
0 51  51 
11  58  44 

2 II  35 

13  21  41 

3 16  8 

14  33  37 

CirfEPENTlAL  corrections 
TCE  -.3441  TRA  -.7338  TC3  -.0937 

ROE  -.1969  RRA  .4587  RC3  .3652 

FOE  - J ■ 3984  ERA-1. 2156  FC3-1.6620 
BCE  .3964  BRA  .8653  0C3  .3770 

LAUNCH  CATE  MAR  9 1969 

HELIOCENTRIC  conic 
RL  148.54  LAL  .00  LOL  168.25 

RP  108.82  LAP  -1.21  LOP  277.34 

RC  80.651  CL  -5.02  OP  31 .59 

plane tocentric  CONIC 
C3  52-964  VHL  7.278  OLA  -4.15 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 59  6 2327.93 

90.00  II  55  26  5229.60 

100.00  2 18  30  2071 .80 

100 -00  13  18  43  4960.96 

110.00  3 22  17  1872.11 

110.00  M 31  25  4733.42 

CIEPERENTIAL  CORRECTIONS 
TCE  -.3000  TRA  -.7946  TC3  -.1534 
RCE  -.1652  RRA  .4502  RC3  .3917 
FOE-1.4786  FRA-1.2120  FC3-1 .7302 
BCE  .4225  BRA  .9172  BC3  .4207 


LAUNCH  CATE  MAR  9 1969 

HELIOCENTRIC  CCNIC 
RL  148,54  lal  .00  LOL  160.25 

RP  108.84  lap  -1.39  LOP  200. 5P 

RC  02.901  Gl  -5.90  OP  32.67 

Plane tocentric  CONIC 
C3  52.062  VHL  7.215  CLA  -4,07 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


Flight  time  78.no 
DISTANCE  230.767 

VL  29.163  CAL  -13.26  A7L  91.08  HCA  105.92  SMA  Ml. 72 

VP  38.771  GAP  -1.68  A7P  89.70  TAl  245.20  TAP  351.12 

7Al  166.62  7AP  74.22  ET$  352.70  7AE  150.87  ETE  89.52 

2.42  VHP  4.707 
A7MTH  I N J TIME 
239.87  107.41  1 31  5 

242.55  79.06  1 3 25  36 

239.40  100.34  2 46  32 

242.24  70.16  M 44  5 

237.90  11  1 .01  3 47  43 

241 .25  75.63  15  52  16 


RAL  2.55 
I N J L A T 
-22.69 
26.20 
-24.02 
27.65 
-27.60 
31  .35 

BAU  .2717 
FAU  .10347 
6SP  2025 
ESP  -734 


RAD  6560. 
INJ  LONG 
50.53 
234.09 
31  .M 
214.11 
14 .30 
396.02 
MIC- 
SGT 
RRT 
SGB 
SGI 


VEL  33.238  PTH 
INJ  RT  ASC  INJ 


COURSE  EXECUTION  ACCURACY 

640.2  SGR  663.1  SG3  245.1 
-.5542  RRF  -.7876  RTF  .6384 

927.3  R23  .1442  RJ 3 -.8113 

817.6  SC2  437.6  THA  133.83 


flight  time  80.00 


ARRIVAL  cate  WAV  26  1969 


ECC  .23406  INC  1.0786  vi  29.996 
RCA  108.55  APO  174.09  V2  34.831 
7AC  104.91  ETC  155.42  CLP  -71.62 

CPA  33.73  RAP  7.79  ECC  ! .8870 
PO  CST  TIM  1 N J 2 LAT  INJ  2 LONG 

1754.2  -20.10  42.81 

4611.9  24 . 50  225 .07 

1497.0  -21.29  23.41 

4344.4  25.74  205.83 

1294.9  -24.50  6.59 

4119.2  29-06  187.57 

ORBIT  DETERMINATION  ACCURACY 

ST  319.0  SR  188.2  SS  459.7 

CRT  .3776  CRS  -.6383  CST  -.9497 

LSA  564.1  MSA  172.5  5SA  21.6 

ELI  329.8  Fl2  168.6  AlF  J7.18 

ARRIVAL  CATE  mat  20  1969 


VL  29.  M2 
VP  38.74  9 
7AL  166.18 


DISTANCE  237.172  4 

GAL  -13.JI  A?L  91.20  HCA  109.09  SMA  MI. 54  ECC  .23196  INC  1.2848  VI  29.996 

GAP  -1  13  A7P  09.58  TAL  244.90  TAP  353.99  RCA  108.7]  APO  174.37  V2  34.824 

ZAP  70.83  ETS  355.20  7A£  149.44  ETE  96.47  7AC  102.02  ETC  156.34  CLP  -76.86 


RAL  3.05  RAO  6560.9 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

-22.15 

40.79 

239.84 

26.50 

235.34 

243.04 

-23.47 

29.47 

239.36 

27.86 

215.29 

242.75 

-27.04 

12.85 

237.89 

31  .59 

197.06^ 

241 .80 

MID- 

COURSE  EXECU 

BAU  .2979 

SGT 

732.8  SGR  < 

FAU  .10585 

RRT 

-.6238  RRF  ' 

BSP  2313 

SGB 

1004.9  R23 

FSP  -764 

SGI 

906.0  SG2  ■ 

VEL  13.203  PTH  2.41 
INJ  A7MTH 
108.11 
79.64 
109.06 
78.75 
111.76 
76.20 


VHP  4.632 
INJ  TIME 

1 37  54 

13  22  36 

2 53  2 

14  41  24 

3 53  29 

15  50  19 


OPA  33.07  RAP  5.26  ECC  1.8716 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1727.9 
4629.6 
1471  .8 
4361  .0 
1272.1 
4133.4 


-19.47 

24.80 

-20.66 

26.04 

-23.84 

29.37 


41.14 

227.08 
2J  .01 
206.97 
5.15 
188.56 


687.6  SG3  253.6 
.8080  RTF  .7061 
.1507  Rl 3 -.8349 

434.7  THA  137.91 


flight  time  02.00 
DISTANCE  243.537 

VL  29.115  GAL  -12.97  A7L  91.50  HCA  112.25  SMA  141.30 
VP  38.722  GAP  -.61  A7P  09.43  TAL  244.49  TAP  356.74 
7AL  165.62  7AP  83.32  ETS  357.77  7AE  147.74  ETE  102.85 


ORBIT  DETERMINATION  ACCURACY 


90.00  1 6 48  2301 .12 

90.00  11  52  17  5247.80 

100.00  2 25  51  2046.11 

100.00  13  15  55  4970.13 

110.00  3 28  51  1840.89 

110.00  M 29  25  4748.11 

differential  corrections 
TCE  -.4397  TRA  -.8571  TC3  -.2176 

RCE  -.1326  RRA  .4538  RC3  . 4 ] 66 

FCE-1.5489  FRA-1.1920  FC3-1.7824 
BCE  -4593  BRA  .9690  BC3  .4700 

LAUNCH  CATE  mar  9 1969 

HELIOCENTRIC  CONIC 
RL  140.54  LAL  . OC  LOt  160.25 

RP  100.06  LAP  -1.56  LOP  203.67 

RC  85.328  GL  -6.84  GP  33.69 

planetocentric  conic 

C3  51.186  VHL  7.154  OLA  -5.61 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


RAL  3.62 
INJ  LAT 
-21 .57 
26.72 
-22.09 
28.10 
-26.44 

31  .82 

BAU  .3271 
FAU  .10718 
BSP  2635 
FSP  -791 


RAC  6560. 
INJ  LONG 
47.04 
236.63 
27.79 
216.51 
II  .31 
190.M 
MIO 
SCT 
RRT 

see 

SGI 


VEL  13.169  PTH  2.41 
INJ  RT  ASC  INJ  A7MTH 


239.91 

243.63 

239.41 

243.35 

237.90 

242.44 


100.00 

80.26 

109.77 

79.36 

112.50 

76.80 


VHP  4.587 
INJ  TIME 

1 45  9 

13  19  45 

2 59  58 
M 38  53 

3 59  40 
15  40  33 


COURSE  EXECUTION  ACCURACY 
020.9  SGR  709.5  SG3  259.7 
-.6706  RRF  -.8250  RTF  .7572 
1091.0  R23  .1566  R13  -.8539 

1002.3  SG2  431.0  THA  Ml. 40 


15  2 2273.51 

49  M 5267.07 

33  43  2019-67 

13  M 4996.15 

35  53  1825.04 

2733  4763.54 

DIFFERENTIAL  CORRECTIONS 

TCE  -.4973  TRA  -.9203  TC3  -.2858 
RCE  -.1005  RRA  .4442  RC3  .4387 
FDE-1 .6031  FRA-1.1533  FC3-I.0139 
BCE  .5074  BRA  1.0220  BC3  .5235 


90.00 
90.00 
100.00 
100.00 
110.00 
11 0.00 


1 

2 
1 3 
3 
14 


VL  29.082 
VP  38.691 
7Al  164.96 

RAL  4.27 
INJ  LAT 
-20.95 
26.93 
-22.27 
28.32 
-25.01 
32.06 

BAU  .3583 
FAU  .10725 
BSP  2976 
FSP  -006 


FLIGHT  TIME  84.00 
DISTANCE  249.061 

GAL  -12.82  A7L  91.72  HCA  3 15.41  SMA  Ml  .01 

GAP  -.12  A7P  89.26  TAL  243.97  TAP  359.30 

7AP  87.65  ETS  .42  7AE  M5.83  ETE  108.59 

RAC  6568.9  VEL  13.136  PTH  2.40  VHP  4.570 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


45.25 

237,99 

26.07 

217.81 

9.74 

199.29 


240.07 

244.30 

239.55 

244.04 

238.00 

243.18 


109.49 

80.91 

110.47 

80.00 

113.23 

77.44 


1 52  55 

13  17  1 

3 7 23 

14  36  30 

4 6 18 

15  46  56 


MIO-CCURSC  EXECUTION  ACCURACY 
SGT  935.1  SGR  726.8  SG3  262.7 

RRT  -.7201  RRT  -.8405  RTF  .7948 

SGB  3184.3  R23  -1633  Rl 3 -.8686 

SGI  1104.7  SG2  426.9  THA  144.74 


ST 

359.4 

SR 

170.2 

SS 

400.7 

CRT 

.3151 

CRS 

-.5816 

CST 

-.9516 

LSA 

599.8 

MSA 

170.3 

SSA 

21  .6 

ELI 

364.3 

El2 

159.3 

AlF 

10.52 

arri val 

cate 

MAr 

30  1969 

ECC 

.22994 

INC 

1 .4990 

V] 

29.996 

RCA 

108.81 

APO 

173.79 

V2 

34.816 

7AC 

100.79 

ETC 

157.26 

CLP 

-02.06 

CPA 

33.97 

RAP 

2.61 

ECC 

1 .0568 

PO  CST  TIM 

INJ 

2 lat 

INJ 

2 LONG 

1701 .1 

- 

18  .81 

39.46 

4647.9 

25.10 

220.34 

1446,1 

- 

19-99 

20.19 

4370.1 

26.34 

208  . J 5 

1248.9 

- 

23.36 

3.69 

4 1 40 . 1 

29.68 

109.59 

ORBIT  OETERMINA 

i T I ON  ACCURACY 

ST 

405.0 

SR 

152.3 

SS 

501 .3 

CRT 

.2329 

CRS 

- .5044 

CST 

- .9539 

LSA 

640.4 

MSA 

167.1 

SSA 

21  .5 

Eli 

406.8 

El2 

147 .4 

AlF 

5.76 

arrival  cate 

JUN 

J 1969 

ECC 

.22790 

INC 

1 .7230 

VJ 

29.996 

RCA 

108.86 

APO 

173.16 

V2 

34 .010 

7AC 

98.89 

ETC 

150.21 

ClP 

-87.18 

CPA 

34  .06 

RAP 

.49 

ECC 

1 .04Z4 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1673.5 

-10.11 

37.73 

4667.1 

25.40 

229.66 

1419.7 

-19.29 

10.54 

4396.1 

26.65 

209,40 

1225.0 

-22M4 

2.21 

4163,5 

30.00 

190.60 

ORE 

! I T DETERMINATION  ACCURACY 

ST 

456.2 

5R 

I 35M 

SS 

519.6 

CR1 

.1295 

CRS 

- .404  1 

CST 

- .9563 

LSA 

> 605.2 

MSA 

163.0 

SSA 

21  .3 

ELI 

456.6 

El2 

134.2 

ALF 

2-43 

2150 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATE  MAR  9 1969 


Flight  time  86.00 


ARRIVAL  CATE  JUN  3 1969 


HELIOCENTRIC  CONIC 

Rl  148.54  lal  .00  LOL  168.25  VL  29.043 

RP  108.88  LAP  -1.72  LOP  286.83  VP  38.657 

RC  87.691  CL  -7.85  GP  34.66  7AL  164.18 

PLANE TOCENTRIC  CONIC 


DISTANCE  256.147 

GAL  -12.67  A7L  91.96  HCA  118.57  SMA  UP. 67  ECC  .22608  INC  1.9590  VI  29.996 
GAP  .35  A7P  89.06  TAL  243.36  TAP  1.93  RCA  108.87  APO  172.48  V2  34.804 
7AP  91.78  ETS  3.12  7AE  143.77  ETE  113.67  7AC  97.12  ETC  159.09  ClP  -92.16 


C3  50.340 

VHL 

7.095 

CLA  -6.39 

RAL  4.99 

RAC  6568. 

,9  VEL  13.104 

PTH  2.39 

VHP  4, 

.580 

DPA 

34.J7 

RAP 

358.33 

ECC  I .8285 

LNCH  A7MTH 

LNCH  TIME 

l-i  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

90.00 

1 

23  52 

2244 .78 

-20.29 

43.40 

240.31 

110.19 

2 1 

17 

3 644  .8 

17.36 

35.95 

90.00 

11 

46  11 

5287.51 

27.14 

239.45 

245.08 

83  .61 

13  14 

18 

4687.5 

25.70 

231 .08 

100.00 

2 

42  10 

1992. 18 

-21  .61 

24.30 

239.78 

113.17 

3 15 

22 

1392.2 

18.54 

16.85 

100.00 

13 

10  34 

5015.34 

28.54 

219.19 

244.84 

80.70 

14  34 

9 

44J5. 3 

26.96 

210.75 

110.00 

3 

43  28 

1800.28 

-25.14 

8.14 

238.18 

113.97 

4 13 

28 

1200.3 

■21 .68 

.69 

no. oo 

14 

25  46 

4780.00 

32.29 

200.51 

244.02 

78.13 

15  45 

26 

4180.0 

30.32 

191 .85 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCt/RACV 

TDE  -.5613 

TRA 

-.9828 

TC3  -.3568 

BAU  . 3908 

SGT 

1048.6  SGR 

740.1  SG3  263.2 

ST 

512.9 

SR 

120.1 

SS  536.9 

ROE  -.0683 

RRA 

.4303 

RC3  .4581 

FAU  .10620 

RRT 

-.7515  RRF  - 

.8533  RTF 

.8225 

CRT 

-.0067 

CRS 

-.2679 

CST  -.9587 

FOE-1  .6444 

FRA- 

-1  .0990 

FC3-1 .8263 

BSP  3336 

SGB 

1283.5  R23 

.1707  Rl 3 - 

.8800 

LSA 

735  .0 

MSA 

158.3 

SSA  21  .2 

BCE  .5654 

0RA 

1 .0729 

BC3  .5806 

FSP  -813 

SGI 

1212.0  SG2 

422.4  THA  147.66 

Eli 

53  2.9 

EL2 

120.1 

AlF  179.90 

LAUNCH  DATE  MAR  9 1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  BB.00 
d STANCE  262. 3$7 


ARRIVAL  CATE  JUN  5 1969 


RL 

148 

.54 

LAL 

.00 

LOL 

168, 

.25 

VL 

28. 

999 

GAL 

-12 

.52 

A7L 

92 

.21 

HCA 

121 

.72 

SMA 

140, 

.30 

ECC 

.22422 

INC 

2.2095 

VI 

29. 

996 

RP 

108 

.90 

LAP 

-1  .88 

LOP 

289, 

.99 

VP 

38. 

620 

GAP 

.80 

A7P 

88 

.84 

TAL 

242 

.66 

TAP 

4, 

.38 

RCA 

108.84 

APO 

J7J  , 

.75 

V2 

34  . 

799 

RC 

90.065 

GL 

-8.92 

GP 

35, 

.61 

7AL 

163.29 

ZAP 

95, 

.66 

ETS 

5 

.88 

7AE 

14  J 

.62 

ETE 

118, 

.11 

7AC 

95 .52 

ETC 

3 59 

.92 

ClP 

-96 

.97 

PLANE TOCENTRIC  CONIC 


C3  49.529 

VHL  7.038 

OLA  -7 .21 

RAL  5.80 

RAD  6568.8 

VEL  13.073 

PTH  2.39 

VHP  4.614 

DPA  34.32 

RAP  356.35 

ECC  I .81 51 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 33  26 

2214.58 

-19.57 

41  .48 

240.66 

110.88 

2 10  20 

16 14.6 

-16.55 

34 . 10 

90.00 

11  43  4 

5309.60 

27.35 

241.04 

245.98 

82.38 

13  11  33 

4709.6 

26.02 

232.63 

100.00 

2 51  19 

1963.31 

-20.89 

22.46 

240.11 

111.88 

3 24  2 

1363.3 

-17.73 

15.08 

1 00.00 

13  7 51 

50  36.10 

28.76 

220.70 

245.75 

81.46 

14  31  47 

4436.1 

27.28 

212.2 1 

110.00 

3 51  40 

1774 .36 

-24.4] 

6.47 

238.47 

114.71 

4 21  14 

1174.4 

-20.87 

35 9.11 

110.00 

14  24  0 

4797.82 

32.54 

201.84 

244.99 

78.88 

15  43  58 

4197,8 

30.66 

193.1 3 

DIFFERENTIAL  CORRECTIONS 


TDE  -.6319 

TRA  - 1 

.0434 

TC3  -.4297 

BAU 

.4241 

ROE  -.0359 

RRA 

.4121 

RC3 

.4749 

FAU 

.10416 

FOE-1 .6740 

FRA-1 

.0325 

FC3-1 .8207 

BSP 

3715 

BOE  .6329 

BRA  1 

.1219 

BC3 

.6404 

FSP 

-815 

LAUNCH  CATE  MAR  9 1969 


HELIOCENTRIC  CON  I C 


RL 

148.54 

LAL 

.00 

LOL 

168.25 

VL 

28.951 

gal 

-12.36 

A7L 

RP 

108.91 

LAP 

-2.03 

LOP 

293.15 

VP 

38 . 580 

GAP 

1.23 

A7P 

RC 

92.449 

GL 

-10.08 

GP 

36.56 

7AL 

162.28 

7AP 

99.27 

ETS 

PLANETOCENTRIC 

CCWIC 

C3 

48.758 

VHL 

6.983 

CLA 

-8.10 

RAL 

6.69 

RAO 

6568.8 

VEL 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1167. 7 SGR  749.7  SG3  261.2 
RRT  -.7754  RRF  -.8645  RTF  .8430 
SC6  1387.7  R23  .1791  R13  -.8889 

SGI  1323.3  SG2  417.8  THA  150.28 

FLIGHT  TIME  90.00 


DISTANCE  268.612 

92.48  HCA  124.88  SMA  1 3b 
88.58  TAL  241 .87  TAP  t 
8.69  7AE  139.40  ETE  121.95  7AC 

3.043  PTH  2.38  VHP  4.671 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

1 

43  50 

2182.50 

-18.78 

39.46 

241 .12 

111.59 

2 

20 

13 

90.00 

1 1 

39  46 

5333.85 

27.56 

242.78 

247.00 

83.23 

13 

8 

40 

100.00 

3 

1 16 

1932.70 

-20.10 

20.52 

240.55 

112.60 

3 

33 

29 

100.00 

13 

5 1 

5058.88 

28.98 

222.35 

246.79 

82.31 

14 

29 

20 

1 10.00 

4 

0 36 

1746.95 

-23.62 

4.74 

238.86 

115.46 

4 

29 

43 

110.00 

14 

22  11 

4817.39 

32.78 

203.32 

246.09 

79.72 

15 

42 

29 

ST 

575.3 

$R 

107.5 

SS 

553.5 

CRl 

-.1841 

CRS 

-.0838 

CST 

9612 

LSA 

, 790.6 

MSA 

153.0 

SSA 

20.9 

ELI 

575.7 

El2 

105.6 

alf 

177.96 

ARRIVAL 

cate 

JUN 

7 

1 969 

ECC 

.22241 

INC 

2.4776 

VI 

29 

.996 

RCA 

108.77 

APO 

171 .00 

V2 

34 

.795 

7AC 

94  .08 

ETC 

160  .65 

ClP- 

10 

1 .57 

DPA 

34.56 

RAP 

354.55 

ECG 

1 . 

8024 

PO 

CST  TTM 

INJ 

2 LAT 

INJ 

2 

LONG 

1582.5 

- 

15.68 

32 

.15 

4733.9 

26.34 

234 

.33 

1332.7 

- 

16.86 

13 

.23 

4458 .9 

27.61 

213 

.82 

1147.0 

- 

19.99 

357 

.47 

4217.4 


31  .02 


194 .54 


TC3 

-.5033 

BAU 

.4570 

RC3 

.4880 

FAU 

.10103 

FC3- 

1 .7938 

BSP 

4087 

BC3 

.7013 

FSP 

-801 

differential  corrections 
TDE  -.7092  TRA-1.1006 
RCE  -.0044  RRA  .3887 
FDE-1.6877  FRA  -.9508 
BDE  .7092  BRA  1.1672 

LAUNCH  CATE  MAR  9 1969 


heliocentric  conic 

RL  148.54  LAL  .00  LOL  168.25  VL  28.899 

RP  10B.92  LAP  -2.18  LOP  296.31  VP  38.538 

RC  94.840  Gl  -11.35  GP  37.53  7AL  161.14 

planetocentric  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1290.2  SGR  753.9  SG3  256.5 

RRT  -.7924  RRF  -.8740  RTF  .8577 

SGB  1494.3  R23  .1893  Rl 3 -.8952 

SCI  1436.1  SG2  413.1  THA  152.71 

FLIGHT  TIME  92.00 

DISTANCE  274.793 

GAL  -12.19  A7L  92.77  HCA  128.03  SMA  139.45 

GAP  1.63  A7P  88.29  TAL  241.01  TAP  9.04 

7AP  102.60  ETS  31.56  7AE  137.15  ETE  125.25 


ORBIT  DETERMINATION  ACCURACV 
ST 
CRT 
LSA 
ELI 


7AC 


C3  48.042 

VHL  6.931 

OLA  -9.05 

RAL  7.68 

RAO  6568.8 

VEL  13.016 

PTH  2.37 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

1 55  17 

2148.08 

-17.90 

37.31 

241  .70 

112.31 

90.00 

31  36  11 

5360.87 

27.76 

244.73 

248.16 

84.19 

100.00 

3 12  12 

3899.91 

-39.23 

18.48 

241.11 

113.34 

100.00 

13  1 57 

5084.27 

29.19 

224.21 

247.98 

83.26 

110.00 

4 10  23 

1717.72 

-22.75 

2.91 

239.37 

116.23 

no. oo 

14  20  15 

4839.23 

33.04 

204.97 

247.35 

80.67 

DIFFERENTIAL  CORRECTIONS 
TDE  -.7941  TRA- 1 .1534  TC3  -.5770  BAU  .4900 

RCE  .0283  RRA  .3623  RC3  .4 991  FAU  .09727 

FCE-1 .6950  FRA  -.8645  FC3-1.7528  BSP  4478 

BCE  .7946  BRA  1.2089  BC3  .7629  FSP  -787 


/HP  4.751  CPA 
INJ  TIME  PC 

2 31  5 

13  5 32 

3 43  52 

14  26  41 

4 39  1 

15  40  54 

MID-COURSE  EXECUTION  ACCURACY  CRl 

SGT  1415.2  SGR  755.7  SG3  250 . 3 ST 

RRT  -.8054  RRF  -.8831  RTF  .8689  CRT 

SGB  1604.3  R23  .2004  Rl 3 -.900?  LSA 

SGI  3551.4  SG2  408.6  THA  154.86  ELl 


64  3.4 

SR 

98  .8 

SS 

567.8 

' -.3894 

CRS 

. 1 393 

CST 

-.9635 

i 850.9 

MSA 

147.6 

SSA 

20.6 

644  .6 

EL2 

90.9 

alf 

1 76.51 

ARRIVAL 

DATE 

JUN 

9 I 96b 

.22064 

INC 

2.767] 

VI 

29.996 

108.68 

APO 

1 70 . 2 1 

V2 

34 .791 

92.82 

ETC 

161 .30 

CLP 

-105.97 

l 34.91 

RAP 

352.92 

ECC 

1 . 7906 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1 548 .1 

- 

14.72 

30.08 

4760.9 

26.67 

236.24 

1299.9 

- 

15.90 

1 I .26 

4484 . 3 

27.95 

215.63 

1117.7 

- 

19.04 

355.74 

4239.2 

31  .40 

196.13 

31 T DETERMINA 

TION  ACCURACY 

71  7.9 

SR 

96.2 

SS 

582.8 

r - .611 3 

CRS 

. 3959 

CST 

- .9658 

l 918.5 

MSA 

142.1 

SSA 

20.1 

7 20 . 3 

El2 

75.8 

alf 

175.27 

2151 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATC  MAP  9 1969  FLIGHT  TIME  94.00  ARRIVAL  CAT£  JUN  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  280.9 4? 

RL  146.54  LAL  .00  lOL  168.25  VL  28.844  GAL  -12.02  A/L  93.08  MCA  131.18  SMA  138.98  ECC  .21892  INC  3.0826  VJ  29.996 

RP  108.93  LAP  -2.32  LOP  299.47  VP  38.493  GAP  2.02  A7P  87.97  TAl  240.08  TAP  11.26  RCA  108.36  APO  169.40  V2  34.788 

RC  97.236  GL  -12.73  GP  38.56  7AL  159.85  2AP  105.61  E TS  1 4 . 50  7AE  134.89  ETE  128.07  7AC  91.73  ETC  161.85  ClP-110.13 

planetocentric  conic 

C3  47.396  VHL  6.884  CLA  -10~.09  RAl  8.76  RAC  6568.8  VEL  12.993  PTH  2.37  VHP  4.853  0PA  35.40  RAP  351.45  ECC  1 . 7800 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 7 57  2110.77  -16.92  35.01  242.42  113.05  2 43  8 1510.8  -13.66  27.86 

90.00  11  32  II  5391.40  27.95  246.95  249.50  85.28  13  2 2 4791.4  27.01  238.41 

100.00  3 24  18  1864.45  -18.26  16.29  241 .81  114.09  3 55  23  1264.4  -14.85  9.16 

100.00  12  58  31  5112.96  29.40  226,32  249.35  84,35  14  23  44  4513.0  28.31  217.68 

1 10.00  4 21  13  1686.25  -21.79  .97  240.01  117.01  4 49  19  1086.2  -17.99  353.90 

110.00  14  18  6 4863.92  33.29  206.85  248.79  81,76  15  39  10  4263.9  31.80  197.94 

CIFFEREnTIAl  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERNINA TION  ACCURACY 

TCE  -.8875  TW-l.MH  TC3  -.6498  BAU  .5225  SGT  1541,8  SCR  754.8  SG3  242.4  ST  799.4  SR  100.9  SS  597.7 

ROE  .0619  RRA  .3318  RC3  .5075  FAU  .09289  RRT  -.8147  RRF  -.8917  RTF  .8773  CRT  -.7967  CR$  .6301  CST  -.9681 

FOE-1.6946  FRA  -.7726  FC3-1  .6967  BSP  4881  SOB  1716,6  R23  .2129  Rl3  -.9041  LSA  993.7  MSA  137,0  SSA  19.4 

BCE  .8897  BRA  1.2461  BC3  .8246  FSP  -768  SCI  1668.3  SG2  404.5  THA  156.81  ELI  803.5  Et2  60.6  AlF  174.23 

LAUNCH  DATE  MAR.  9 1 969  FLIGHT  TIME  96.00  ARRIVAL  GATE  JUN  13  1969 


HELIOCENTRIC  CONIC  .DISTANCE  287.062 


RL  148.54 

LAL 

.00 

LOL  168.25 

VL  28.786 

GAL  -11.85  A?L  93.43 

HCA  134.34 

SMA 

138.49 

ECC  .21723 

INC 

3.4300 

VJ  29.996 

! 

RP  108.94' 

LAP 

-2.45 

LOP  302.64 

VP  38.448 

GAP  2.38  ATP  87.60 

TAL  239.07 

TAP 

13.41 

RCA  108.41 

APO 

168.58 

V2  34.766 

RC  99.636 

CL 

-14.26 

GP  39.69 

7Al  158.42 

ZAP  108.30  ETS  17.52 

7AC  132.63 

ETE 

J 30.45 

7AC  90 . 78 

ETC 

162.29 

CLP-1M  .08 

1 

planetocentric  conic 

C3  46.842 

VHL 

6.844 

OLA  -11.24 

RAL  9.96  RAO  656 8.8  VEL  12.969 

PTH  2.36 

VHP 

4.978 

OPA  36.05 

RAP 

350.10 

ZCC  1 .7709 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

* 

90.00 

2 

22  8 

2069.87 

-15.81 

32.52  243.31 

113.80 

2 

56  38 

1469.9 

- 

12.46 

25.45 

90.00 

li 

27  34 

5426.42 

28.12 

249.49  251.04 

86.55 

12 

58  0 

4626.4 

27.35 

240.91 

100.00 

3 

37  50 

1825.67 

-17.16 

13.93  242,68 

114.86 

4 

8 15 

1225.7 

- 

13.67 

6 .88 

\ 

100.00 

12 

54  34 

5145.84 

29.60 

228.74  250.92 

85.62 

14 

20  20 

4545.8 

28.60 

220.06 

110.00 

4 

33  16 

1652.05 

-20.72 

358.90  240.81 

117.82 

5 

0 40 

1052.1 

- 

16.83 

351 .93 

! 

110.00 

14 

15  37 

4892.23 

33.55 

209.02  250.46 

83.02 

15 

37  9 

4 292.2 

32.22 

200.04 

: 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9898 

TRA- 

'1 .2416 

TC3  -.7200 

BAU  .5534 

SGT  1667.7  SCR 

749.7  SG3  i 

232.7 

ST  888.0 

SR 

112.2 

SS  611.4 

: 

ROE  .0954 

RRA 

.2966 

RC3  .5122 

FAU  .08780 

RRT  -.8202  RRF  - 

.8993  RTF 

.8832 

CRT  -.9128 

CRS 

.7967 

CST  -.9702 

FOE-1 .6838 

FRA 

-.6732 

rc 3-1 .6227 

BSP  5257 

see  1928.5  R23 

.2271  R13  - 

.9066 

LSA  1075,7 

MSA 

132.4 

SSA  18.6 

BOE  .9944 

&RA 

1 .2766 

0C3  .8837 

FSP  -735 

SGI  1784.0  SG2 

400.9  THA  158.63 

EL!  893.9 

El2 

45.5 

ALF  373.40 

LAUNCH  CATE 

MAR 

9 1969 

flight  time 

98.00 

arrival 

CATE 

JUN  15  1969 

s 

HELIOCENTRIC  CONIC  0 1 STANCE  293.153 

RL  148.54  LAL  .00  UX  168.25  VL  28.725  CAL  -11.66  A7l  93.82  HCA  137.49  SMA  137.99  ECC  .21559  INC  3.8168  VI  29.996 

RP  108.94  LAP  -2.58  LOP  305.80  VP  38.401  GAP  2.73  A7P  87.18  TAl  238.01  TAP  15.50  RCA  108.2 4 A PC  167.74  v2  34.784 

RC  102.038  Gl  -15.95  GP  40.93  7Al  156.80  7AP  MO. 64  ETS  20.65  7AE  130.35  ETE  132.45  7 AC  89.95  ETC  162.65  ClP-117.82 

planetocentric  conic  . ..  _ 

C3  46.415  VHL  6.813  CLA  -12.52  RAL  11.29  RAC  6568.7  VtL  12.953  PTH  2.36  VHP  5,127  CPA  36.89  RAP  348.83  ECC  1.7639 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 38  12  2024.51  -14.55  29.79  244.42  114.56  3 11  56  U24 . 5 -1  1.3  1 22.80 

90.00  11  22  7 5467.18  28.25  252.47  252.82  88.03  12  53  14  4867.2  27.68  243.85 

100.00  3 53  6 1782.83  -15.92  11.36  243.75  115.64  4 2249  1182.8  -12. 34  4.40 

100.00  12  49  54  5184.09  29.76  231.57  252,74  87.10  141618  4584.1  29.04  722.84 

110.00  44650  1614.56  -19.51  356.66  241.82  118.64  51344  1014.6  -15.54  349.79 

110.00  14  12  39  4925.13  33,79  211.56  252,39  84.50  15  34  44  4325.1  32.66  202.5! 

DIFFERENTIAL  CORRECTIONS  MI0-CCUR5T  EXECUTION  ACCURACY  ORBIT  OE TERMINA  T ION  ACCURACY 

TOE-1. 1046  TRA-1 .2751  TC3  -.7874  BAU  .5838  SGT  1794.7  SGR  744.3  SG3  222*2  ST  986.2  SR  131.0  SS  627.1 

ROE  .1317  RRA  .2586  RC3  .5149  FAU  .08247  RRT  -.8237  RRF  -.9070  RTF  .8881  CRT  -.9716  CRS  .9002  CST  -,9724 

FOE-1.6723  FRA  -.5757  FC3-1  .5382  BSP  5664  SGB  1942.9  R?3  .2418  R13  -.9089  LSA  1168.8  MSA  128.7  SSA  17.5 

BOE  1.1124  BRA  1.3011  BC3  .9408  FSP  -707  SGI  1901.6  SG2  398.4  THA  160-24  ELI  994.4  EL2  30.7  AlF  172.64 

LAUNCH  CATE  MAR  9 1 969  FLIGHT  TIME  100.00  ARRIVAL  CATE  JUN  J7  1969 

HELIOCENTRIC  CONIC  OISTANCE  299,21 7 

RL  148.54  LAL  .00  LCL  168.25  VL  28.662  GAL  -11.47  A7L  94.25  HCA  140.63  SMA  137,47  ECC  .21 399  INC  4.2530  VJ  29.996 

RP  108.95  LAP  -2.70  LOP  308.96  VP  38.353  GAP  3.06  A7P  86.71  TAL  236.89  TAP  17.53  RCA  108.05  APO  166.89  V2  34.783 

RC  104.441  Gl  -17.86  GP  "42.35  7A{_  154.97  ZAP  J12.63  ETS  23.91  7AE  128.04  ETE  134.13  7AC  89.22  ETC  162.91  ClP-121.37 

planetocentric  conic 

C3  46.158  VHL  6.794  CLA  -13.96  RAL  12.77  RAO  6568.7  VEL  12.943  PTH  2*36  VHP  5.305  DP  A 37.95  RAP  347.59  ECC  1.7596 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 56  36  1973.55  -13.09  26.77  245.79  115.34  3 29  30  1373.6  -9.57  19.86 

90.00  111531  5515.35  28. 32  255.99  254.88  89.80  12  47  26  4915.4  27.99  247.34 

100.00  4 IQ  33  1734.93  -14.49  8.52  245.09  116.44  4 39  28  1134.9  -10.82  1.65 

100.00  12  44  14  5229.21  29.87  234,92  254.86  88.86  14  11  24  4629.2  29.39  226.15 

110.00  5 2 15  1573. D4  -18.14  354.22  243.07  119.48  52828  973.0  -14.07  347.47 

110.00  14  9 3 4963.86  34.00  214.57  254.66  86.27  15  31  46  4363.9  33.11  205.44 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACV 

TOE- 1 .2329  TRA-1 ,2988  TC3  -.8491  BAU  .6122  SGT  1920.0  SGR  735,7  SG3  210.4  ST  1094. j SR  154,4  SS  642-4 

RCE  .1687  RRA  .2153  RC3  .5130  FAU  .07664  RRT  -.8237  RRF  -.9138  RTF  .8917  CRT  -.9927  CRS  .9550  CST  -.9745 

fCE-1 .6539  FRA  -.4747  FC3-I ,4375  BSP  6043  SGB  2056.1  R23  .2579  R1  3 -.9103  LSA  1271.7  MSA  126.1  SSA  16.? 

8CE  1 2444  BRA  1.3165  6C3  .9921  FSP  -668  SGI  2017.4  SG2  397.0  THA  161.75  ELI  UO 4.7  EL2  18.4  AlF  172.02 


2152 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69- 


IAUNCH  CATE  MAR  9 1 969 


Flight  time  j 02,00 


ARRIVAL  CATE  JUN  J 9 1969 


HELIOCENTRIC  CONIC 
RL  140.54  LAL  .00  LOt  168.25 

RP  108.95  LAP  -2.8 i LOP  312.12 

RC  106.844  GL  '20-00  GP  43.97 

PLANETOCENTRIC  CONIC 
C3  46.138  VHL  6.792  CLA  -15.59  RAl 


CISTanCE  305.254 

VL  28.597  gal  -11.28  A7L  94.75  HCA  143.78  SWA  136.95  ECC  .21245  INC  4.7518  VI  29.996 

VP  38.304  GAP  3.38  A/P  86.16  TAl  235.72  TAP  19.50  RCA  107.85  APO  366.04  M2  34.783 

7AL  152.90  7AP  114.22  ETS  27.32  7A£  125.67  ETE  135.54  7AC  88.55  ETC  163.12  ClP-124.75 

14.43  RAC  6568.7  VEL  12.942  PTH  2.36  VHP  5.516  DPA  39.24  RAP  346.32  ECC  1.7593 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 18  3 

1915.44 

-11.37 

23.36 

247.52 

116.11 

3 49  58 

1315.4 

-7.77 

16.53 

90.00 

11  7 18 

5573.24 

28.26 

260.22 

257.30 

91  .92 

12  40  11 

4973.2 

28.22 

251  .56 

1 00.00 

4 30  49 

1680.65 

-12.82 

5.36 

246.78 

117.24 

4 58  50 

1080.6 

-9.07 

358.58 

1 00.00 

12  37  13 

5283.27 

29.88 

238.94 

257.35 

90.97 

14  5 16 

4683.3 

29.69 

230.U 

110.00 

5 20  0 

1526.60 

-16.56 

351.55 

244.65 

120.34 

5 45  26 

926.6 

-12.41 

344 .90 

110.00 

14  4 31 

5010.08 

34.15 

218.17 

257.32 

88.40 

15  28  2 

4410.1 

33.55 

208 . 98 

DIFFERENTIAL  CORRECTION^ 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-1 .3805 

TRA-1 

.3125 

TC3 

-.9043 

BAU  .6397 

SGT  2046.0 

SGR 

726.8 

SC3 

198.1 

ST 

1215.0 

SR 

182.8 

SS 

659.8 

ROE  .2088 

RRA 

.1681 

RC3 

.5076 

FAU  .07066 

RRT  -.8214 

RRT 

-.9204 

RTP 

.8951 

CRT 

-.9957 

CRS 

.9823 

CST 

-.9767 

FOE-1 .6358 

FRA  - 

.3774 

FC3- 

•1 .3258 

BSP  6442 

5GB  21 71.3  R23 

.2736 

R13 

-.9120 

LSA 

J 389.0 

MSA 

124.9 

SSA 

14.7 

BDE  1 .3962 

BRA  1 

.3232 

0C3 

1 .0370 

PSP  -632 

SGI  2134.6 

SG2 

397.4 

tha 

163.13 

Eli 

1228.6 

El2 

16.8 

AlF 

1 7]  .48 

LAUNCH  CATE  MAR  9 1969 


plight  time  jDa.oo 


arrival  cate  JUN  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE.311 .267 


RL  148.54 

LAL 

.00 

La  168.25 

VL  28.531 

GAL  -11.07 

AZL  95.33  HCA  146.92 

SMA 

136.41 

ECC  .21095 

INC 

5.3316 

Ml 

29.996 

RP  108.9 4 

LAP 

-2.91 

LOP  315.29 

VP  38.255 

GAP  3.68 

A7P  85.53 

TAL  234.49 

TAP 

21  .41 

RCA  10 7.63 

APO 

165.19 

M2 

34.784 

RC  109.246 

GL 

-22.44 

GP  45.84 

7AL  150.54 

ZAP  115.40  ETS  30.92  7AE  123.21 

ETE 

136.74 

7AC  87.90 

ETC 

363 .28 

CiP-128.01 

PLANETOCENTRIC  conic 

C3  46.452 

VHL 

6.816 

OLA  -17.45 

RAL  16.30 

RAO  6568.7 

VEL  12.954 

PTH  2.36 

VHP 

5.770 

DPA  40.78 

RAP 

344.92 

ECC  1 .7645 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

IN J 2 LAT 

INJ 

I 2 LONG 

90.00 

3 

43  32 

1847.90 

-9.32 

19.46 

249.73 

116.86 

4 

14  20 

1247.9 

-5.64 

12.71 

90.00 

JO 

56  46 

5644.18 

27.99 

265.40 

260.13 

94.50 

J2 

30  50 

5044. 2 

28.32 

256.75 

100.00 

4 

54  45 

1618.13 

-10.84 

1.77 

248.92 

J 18 .03 

5 

21  43 

1018.1 

-7.01 

355.07 

1 00.00 

12 

28  14 

5349.19 

29.70 

243.83 

260.26 

93.54 

13 

57  24 

4749.2 

29.88 

235  .03 

110.00 

5 

40  44 

1474,07 

-14.73 

348.58 

246.66 

J2J.20 

6 

5 18 

874.3 

10. 49 

342.04 

110.00 

13 

58  45 

5066.02 

34.17 

222.54 

260.47 

90.98 

15 

23  11 

4466.0 

33.93 

213.30 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .5529 

TRA- 

■1.3134 

TC3 

-.9 495 

BAU 

.6654 

SGT  217?. 3 SGR  7J6.3  SG3  : 

185.0 

ST 

1351  .4 

SR 

214.4 

SS 

678.8 

ROE  .2513 

RRA 

.1149 

RC3 

.4966 

PAU 

.06443 

RRT  -.0156  RRT  -.9257  RTF 

.8984 

CRT 

-.9910 

CRS 

.9944 

CST 

-.9790 

FOE-1 .6161 

FRA 

-.2820 

PC3- 

■J  .2007 

BSP 

6851 

SGB  2287.4  R23  .2888  RJ3  - 

.9138 

LSA 

1522.3 

MSA 

125.1. 

SSA 

13.0 

BOE  1.5731 

8RA 

1 .3184 

BC3 

1 .0715 

PSP 

-593 

SGI  2252.2  SG2  39 9.8  THA  1 64.44 

Eli 

1368.0 

El2 

20 .4 

alf 

1 7 1 .06 

LAUNCH  CATE  MAR 

9 1969 

Flight  time  ine.00 

arrival 

CATE 

JUN 

23  1969 

HELIOCENTRIC  CONIC 

DISTANCE  317.256 

RL  148.54 

LAL 

.00 

La 

168.25 

VL 

28.463 

gal 

-10.86  A7l  96.02  HCA  150.06 

SMA 

135.87 

ECC 

.20951 

INC 

6.0101 

VI 

29.996 

RP  108.94 

LAP 

-3.00 

LOP 

318.45 

VP 

38.206 

GAP 

3.97  A7P  84.70  TAL  233.22 

TAP 

23.28 

RCA 

107.40 

APO 

164 . 34 

v2 

34.785 

RC  111.645 

GL 

-25.24 

GP 

40.03 

7AL 

U7.82 

7AP 

116.13  ETS  34.75  7A£  120.60 

ETE 

137.79 

7AC 

87.20 

ETC 

163.44 

Clp- 

■131.18 

PLANETOCENTRIC  CCNIC 

C3  47.249 

VHL 

6,874 

DLA 

-19.60 

ral 

18.45 

RAO 

6568.8  VEL  12,985  PTH  2,37 

VHP 

6.080 

DPA 

42.59 

RAP 

343.28 

ECC 

I .7776 

LNCH  A7MTH 

LNCH  TIME 

L-I 

1 time 

INJ  lAT 

INJ 

LCNC  INJ  RT  ASC  INJ  A7MTH 

INJ 

TIME 

PC  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

3 4 4 J 

1767.26 

-6.00 

14.87  252.61  117.55 

4 

44  8 

1167.3 

-3.06 

8.19 

90.00 
IDO. 00 
100.00 
110.00 
110.00 


10  42  44 

5 23  42 

12  16  24 

6 5 25 

13  51  11 


5733.36 
3 544  .53 
5431  .32 
1413,84 
5134.77 


27.34 

-8.46 

29.20 

-12.58 

33.96 


271 .84 
357.60 

249.89 
345.23 

227.89 


263.43 
251 .71 
263.69 
249.25 
264.22 


97.67 
1 1 8 . 78 
96.69 
122.05 
94 .14 


12  18  18 

5 49  27 
13  46  56 

6 28  58 
15  16  46 


5133.4 
944 .5 
4831 .3 
813.8 
4534.8 


28.3  2 
-4.55 
29.82 
-8  .26 

34.3  6 


263.26 
35 0.99 
24  1 . J4 
338 .81 
218.65 


DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TCE-1 

.7568 

TRA- 

■1  .2967 

TC3  -.9790 

BAU 

.6870 

SCT  2296.1 

SGR 

701  .5 

SG3 

170.8 

ST 

1504.0 

SR 

246.5 

SS 

697.8 

RCE 

.294  3 

RRA 

.0530 

RC3 

.4  768 

FAU  .05703 

RRT 

-.8042  RRP 

-.9287 

RTF 

.9015 

CRT 

-.9836 

CRS 

.9987 

CST 

-.901 3 

FOE-1 

.59J7 

FRA 

-.1867 

FC3-1 .0596 

BSP 

1220 

SGB 

2400.9 

R23 

.3034 

R13 

-.9155 

LSA 

1672.1 

MSA 

126.8 

5SA 

11.1 

BCE  1 

.7013 

BRA 

1 .2970 

BC3 

1 .0889 

FSP 

-545 

SGI 

2366.5 

SG2 

404.5 

THA 

165.77 

Eli 

1524.2 

El2 

43.9 

alf 

170.84 

LAUNCH  DATE  MAR  9 3969 


plight  time  108.00 


ARRIVAL  cate  JUN  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  323.221 


RL  148.54 

LAL 

.00 

La  168.25 

VL  28 . 394 

GAL  -10.64 

A7l  96.85 

HCA  153.20 

SMA 

135.33 

ECC  .20812 

INC 

6.0492 

VI  29.996 

RP  108.93 

LAP 

-3.08 

LOP  321.61 

VP  38.156 

GAP  4,25 

A7P  83.80 

TAl  231.90 

TAP 

25.10 

RCA  107.16 

APO 

163.49 

V?  34.707 

RC  114.042  GL  -28.46 
PLANETOCENTRIC  CCNIC 

GP  50.56 

7AL  144.68 

7AP  116.35 

ETS  38.85 

7AE  117.79 

ETE 

138.78 

7AC  86.39 

ETC 

163.66 

ClP-J  34 .36 

C3  40.771 

VHL 

6.984 

OLA  -22.07  RAL  20.94 

RAO  6568.8 

VEL  13.044 

PTH  2.38 

VHP 

6.465 

CPA  44,69 

RAP 

341 .25 

ECC  J .0026 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

54  21 

1666.63 

-3.60 

9.21 

256.47 

118.11 

5 

22  8 

1066.6 

.18 

2.57 

90.00 

10 

22  57 

5049.85 

26.01 

280.10 

267.22 

101 .60 

12 

0 26 

5249.0 

27.35 

271  .69 

100.00 

5 

59  56 

1454.96 

-5.49 

352.61 

255.43 

119.43 

6 

24  11 

055.0 

-1  .53 

346  .06 

100.00 

12 

0 3 

5536.75 

28.12 

257.54 

267.68 

100.57 

13 

32  19 

4936.7 

29.29 

248.93 

110.00 

6 

35  27 

1343.61 

-10.01 

341.41 

252.67 

122.86 

6 

57  51 

743.6 

-5.61 

335.09 

110.00 

13 

41  1 

5220.87 

33.34 

234.54 

268.67 

90.03 

15 

0 2 

4 620.9 

34.09 

225.38 

DIFFERENTIAL  corrections 
TOE-2 .0074  TffA-1 .2600  TC3  -.9891  BAU  .7078 

RCE  .3381  RRA  -.0179  RC3  .4475  FAU  .05113 

FOE- 1.5681  FRA  -.0977  FC3  -.9076  BSP  7622 

BOE  2.0357  BRA  1.2602  BC3  1 .0856  PSP  -500 


MID -COURSE  EXECUTION  ACCURACY  ORB  I T DETERMTNA 

SGT  2421.9  SGR  684.0  SG3  156.2  ST  1681.1  SR 

RRT  -.7864  RRP  -.9280  RTF  .9058  CRT  -.9756  CRS 

SG0  2516.6  R23  .3147  R1 3 -.9184  LSA  1044.9  MSA 

SGI  2482.6  SG2  412.2  THA  167.12  El!  J702.9  El2 


T ION  ACCURACY 
278.0  SS  719.1 
.9986  CST  -.9838 
129.8  SSA  9.3 
60.3  AlF  J 70  ,82 


2153 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  • 


LAUNCH  date:  mar  9 1969 


plight  time  uo.oo 


ARRIVAL  CATE  JON  27  1 969 


HELIOCENTRIC  CONIC 
RL  140.54  LAL  .00  LOL  160.25 

RP  106.93  LAP  '3.16  LOP  324.76 

RC  116.435  GL  '32-19  GP  53.50 

PLANETOCENTRIC  conic 
C3*  51.425  VHL  7.171  OLA  -24.93 
LNCH  A7MTH  LNCH  L- I TIME 

90.00  5 49  0 1520-59 

90.00  9 51  30  726.27 

100.00  6 47  55  1330.00 

100.00  1!  35  32  5679.32 

J10.00  7 13  13  1259.40 

110. 00  132644  5331.42 

DIFFERENTIAL  CORRECTIONS 

TOE-2.3219  TRA-1.1932  TC3  -.9702 
ROE  .3752  RRA  -.1031  RC3  .4036 
FOE-1 .5400  FRA  -.0116  FC3  -.7434 
0OE  2.3520  BRA  1.1976  BC3  1.0500 

* LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  140.54  LAL  .00  LOL  160.25 
RP  100.91  LAP  -3.22  LOP  327.95 
RC  110.023  GL  -36.52  OP  57.09 
PlANETOCENTRIC  CONIC 
C3  55.949  VHL  7.400  DLA  -20.20 

LNCH  A7MTH  LNCH  TI*C  L-I  TIME 
90.00  7 41  57  1221 .54 

90.00  0 27  7 1075.02 

100.00  0 1 36  1157.99 

100.00  10  50  10  613.00 

UO.OO  0 3 6 1153.20 

110.00  13  5 10  5479.32 

DIFFERENTIAL  CORRECTIONS 

TDE-2.7330  TRA-1  .0652  K3  -.9M2 
ROE  .3940  RRA  -.2055  RC3  .3420 
FDE-I.5145  FRA  .0669  FC3  -.5744 
- BOE  2.7621  BRA  1.1045  BC3  .9763 


OISTANCE  329.161 

VL  20.324  GAL  -10.41  A7L  97.00  HCA  156.33  5MA  134.70  ECC  .20670  INC  7.0026  VI  .29.996 
VP  38.107  GAP  4.51  A7P  02.77  TAt  230.53  TAP  26.07  RCA  106.91  APO  162.65  V2  34.790 
7AL  141.02  ZAP  116.02  ETS  43.32  7AE  1J4.70  ETE  139.85  7AC  05.39  ETC  164.07  ClP-137.65 


RAL  23.00 
INJ  LAT 
.85 
23.27 
-1.57 
25.93 
-6.07 
31  .98 

BAU  . 7224 
FAU  .04416 
BSP  7 989 

FSP  -440 


RAO  6560.9  VCL  13.145  PTH  2.40  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 
1.50  261.92  118.31 

313.46  271.32  106.60 

346.21  260.57  119.85 

267.56  272.15  105.41 

336.92  257.29  123.57 

242.07  273,89  102.70 


6.960 
TIME 

6 14  37 
3 44 

10  14 

13  io  jj 

7 34  12 

14  55  35 


OPA  47.05  RAP  330.60  ECC  1.8463 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


10 

7 


928.6 
126.3 
738.0 
5079.3 
659.5 
4731  .4 


4.62 

25.33 

2.41 

27.80 

-2.41 

33.40 


354 .66 
305.39 
339.69 
259.25 

330.67 
233.93 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2546.1  SCR  650.2  SG3  140.7 
RRT  -.7555  RRF  -.9192  RTF  .9111 
SG6  2629.8  R23  .3224  R13  -.9222 

SGI  2595.6  SG2  423.0  THA  160.64 

FLIGHT  TIME  112.00 


ORBIT  DETERMINATION  ACCURACY 

ST 

1882.2  SR 

301  .5 

SS 

740.5 

CRT 

-.9661  CRS 

.9952 

CST 

-.9863 

LSA 

2040.6  MSA 

133.9 

SSA 

7.6 

ELI 

1904.6  EL2 

77.0 

alf 

171 .19 

arrival 

CATE 

JUN 

29  1969 

OISTANCE  335.076 

VL  20.253  GAL  -10.18  A7L  99.21  MCA  159.46  SMA  134.24 

VP  30.058  GAP  4.76  A7P  81.37  TAL  229.13  TAP  20.59 

ZAL  136.74  ZAP  115.07  ETS  40.30  7AE  111.22  ETE  141.23 


RAL  27.43 
INJ  LAT 
10.54 
14.03 
4.55 
21  .00 
-2.85 
29.25 

BAU  .7303 
FAU  .03712 
BSP  8300 
FSP  -398 


RAD  6569.0 
INJ  LONG 
344.15 
335.53 
336.28 
304.39 
331.34 
253.52 


VEL  13.316  PTH  2.43  VHP  7.610 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


271.57 

273.66 

260.35 

276.45 

263.77 

279.75 


116.43 
1M.40 
119.58 
111  .70 
124.08 
108.53 


0 2 19 

0 45  2 

0 20  54 
11  0 24 

0 22  19 
14  36  29 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2673.1  SCR  621.3  SG3  124.0 
RRT  -.7015  RRF  -.0926  RTF  .9191 
SG0  2744.3  R23  .3220  R13  -.9201 

SGI  2709.3  SG2  436.9  THA  170.49 


ECC  .20550  INC  9.2104  VI  29.996 
RCA  106.65  APO  161.82  V2  34.7*4 
7AC  84.09  ETC  164.05  ClP-141 .26 

OPA  49.64  RAP  335.00  ECC  1.9208 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
621.5  14.01  337.19 

475.0  10.00  328.29 

558.0  8.45  329.67 

13.8  23.84  296.68 

553.3  1.64  325.13 

4079.3  31.50  245.04 

ORBIT  DETERMINATION  ACCURACY 
ST  2113.6  SR  306.9  S5  763.8 

CRT  -.9519  CRS  .9060  CST  -.9889 

LSA  2264.0  MSA  130.6  SSA  6.0 

ELI  2133.7  El2  93.1  AlF  17 2.11 


LAUNCH  DATE  MAR  9 1969 


flight  time  Im.oo 


ARRIVAL  CATE  JUL  1 1969 


HELIOCENTRIC  CONIC 

RL  140.54  LAL  .00  LOL  160.25  VL  28.182  OAL^ 

RP  108.90  LAP  -3.27  LOP  331.12  VP  38 .009  GAP 

RC  121.206  GL  -41.50  GP  6l .21  7AL  131.73  7AP 

PLANETOCENTRIC  CONIC 

C3  63.778  VHL  7.986  CLA  -31 .88  RAL  3l .82 


OISTANCE  340.961 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

74.70 

6 22  26 

1563.55 

13.14 

305.30 

10  21  38 

796.82 

13.15 

74.70 

6 22  26 

1563.55 

13.14 

105.30 

10  21  38 

796.02 

13.15 

110.00 

9 17  9 

997.13 

3.12 

UO.OO 

12  26  6 

5699.28 

23.60 

DIFFERENTIAL 

CORRECTIONS 

INJ  LONG 
10.05 
314.10 
10.85 

314.10 
323.19 

260.11 


A7L  100.99 

HCA  162.57 

SMA 

133 

.69 

ECC 

.20425 

A7P  79.50 

TAL  227.68 

TAP 

30 

1 .25 

RCA 

106, 

► 39 

ETS  54.12 

7AE  107.22 

ETE 

143 

.35 

7AC 

02, 

.34 

VEL  13.606 

PTH  2.49 

VHP 

8, 

534 

CPA 

52, 

.33 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

279.76 

119.31 

6 

40 

30 

963, 

.5 

279.77 

119.31 

10 

34 

55 

196 

.8 

279.76 

119.31 

6 

40 

30 

963 

.5 

279.77 

119.31 

10 

34 

55 

196 

.8 

273.53 

124.06 

9 

33 

46 

397 

.1 

285.46 

115.48 

14 

1 

5 

5099 

.3 

INJ  2 LAT 
16.94 
16.96 
16.94 
16.96 
7.57 
26.83 


29.996 
34 .798 


INJ  2 LONG 
3.98 
307.23 
3.90 
307.23 
316.93 
260.4  3 


TOE-3.2927  TRA  -.9097  TC3  -.8095  BAU  .7253 

ROE  .3562  RRA  -.3316  RC3  .2615  FAU  .03000 

FOE-1.4093  FRA  .1399  FC3  -.4072  BSP  0778 

BOE  3.3120  BRA  .9603  8C3  .8507  FSP  -346 

LAUNCH  DATE  MAR  9 1969 


5.22  A7P 


HELIOCENTRIC  CONIC 

RL  140.54  LAL  .00  LOL  160.25  VL  28. Ill  GAL 

RP  100.89  LAP  -3.32  LOP  334.28  VP  37.960  GAP 

RC  123.501  GL  -47.14  GP  65.96  7AL  125.09  7AP  111.03  ETS 

PLANETOCENTRIC  CONIC 
C3  70.029  VHL  8.833  DLA  -35.84  RAL 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2800.5  SGR  564.2  SG3  108.6 
RRT  -.5076  RRF  -.0152  RTF  .9305 
SG6  2856.0  R23  .3135  R13  -.9368 

SGI  2820.6  SG2  453.3  THA  173.07 

FLIGHT  TIME  116.00 

DISTANCE  346.809 


76.89  TAL  226.19  TAP  3; 

61.58  7AE  102.49  ETC  147.12  7AC 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIMT 

INJ  LAT 

67.05 

5 57  35 

1755.16 

12.01 

112.95 

11  30  50 

700.36 

12.02 

67.05 

5 57  35 

1755.16 

12.01 

112.95 

11  30  50 

700.36 

12.82 

67.05 

5 57  35 

1755.16 

12,81 

112.95 

11  30  50 

700.36 

12.82 

DIFFERENTIAL 

CORRECTIONS 

37.30  RAO  6569.5 
INJ  LONG 
25.53 
306.4J 
25.53 
306.41  . 
25.53 
306.41 


VEL  14.120  PTH  2.57  VHP  9.806 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


289.01 

289.02 

289.01 

289.02 

289.01 

289.02 


123.76 

123.76 

123.76 

123.76 

123.76 

123.76 


6 

11 

6 


26  50 
42  30 
26  50 
II  42  30 
6 26  50 
11  42  30 


TOE -4 .0701  TRA  -.6120  TC3  -.6467  BAU  .6951 

ROE  .1509  RRA  -.4835  RC3  .1607  FAU  .0228 1 

FOE-1 .4712  FRA  .2107  FC3  -.2531  BSP  9111 

BOE  4.0809  BRA  .7005  BC3  .6664  FSP  -291 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2922.8  SGR  409-7  SG3  92.2 
RRT  -.2750  RRF  -.5465  RTF  .9465 
SGB  2963.5  R23  -2904  R13  -.9407 

SGI  2926.0  SG2  470.3  THA  177.29 


0R8J T DETERMINATION  ACCURACY 

ST 

2373.9 

SR 

269.3 

SS 

700.4 

CRT 

-.9147 

CRS 

-9594 

CST 

- .991  5 

LSA 

2511.8 

MSA 

143.3 

SSA 

4.6 

ELI 

2386.7 

El2 

108.2 

ALF 

174.06 

ARRIVAL 

CATE 

JUL 

3 1969 

ECC 

.20302 

INC1 3.5118 

VI 

29.996 

RCA 

108.12 

APO 

160.19 

V2 

34.803 

7AC 

79.91 

ETC 

169.71 

CLP 

-151  .75 

CPA 

54.83 

RAP 

322.80 

ECC 

2,2842 

PO 

CST.  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1155.2 

17.15 

10.99 

100.4 

17.J7 

299.07 

1155.2 

17.15 

10.99 

100.4 

17.17 

299.87 

1155.2 

17.15 

10  .99 

100.4 

17.17 

299.87 

ORBIT  DETERMINATION  ACCURACY 

ST 

2649.5 

SR 

152.1 

SS 

016.3 

CRT 

-.6011 

CRS 

.6040 

CST 

-.994  1 

LSA 

2772.6 

MSA 

147.2 

SSA 

3.5 

ELI 

2651 .1 

El2 

121  .5 

alf 

170.02 

2154 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69' 


LAUNCH  CATE  MAR  9 1 969  FLIGHT  TIME  118.00  ARRIVAL  CATE  JUL  5 1969 

HELIOCENTRIC  CONIC  OISTANCE  35?. 60? 

RL  148.54  LAL  .00  La  168.25  VL  28.039  CAL  -9.40  A7L  107.37  HCA  168.70  SMA  132.62  ECC  .20177  INC17.3715  VI  29.996 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.912  GAP  5.42  A7P  72.95  TAL  224.65  TAP  33.35  RCA  105.86  APO  1 59.37  V2  34.808 

RC  125.948  GL  -53.17  GP  71.25  7AL  119.20  7AP  107.84  ETS  72.82  7AE  96.72  ETE  154.84  7AC  76.45  ETC  176.99  ClP-162.38 

planetocentric  CONIC 

C3  106.457  VHL  10.318  CLA  -39.67  RAL  44.55  RAO  6570.0  VEL  15.093  PTH  2.71  VHP  12.040  CPA  56.50  RAP  312.68  ECC  2.7520 


LNCH  A7MTH 

LNCH  TIME 

l-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.98 

5 55  25 

1913.27 

11.13 

37.22 

300.82 

128.32 

6 27  18 

1313.3 

16.01 

31  .11 

J 19.02 

12  30  14 

679.03 

11  .14 

303.41 

300.83 

128.32 

12  41  33 

79.0 

16.02 

297.30 

60.98 

5 55  25 

1913.27 

11.13 

37.22 

300.82 

128.32 

6 27  18 

1313.3 

16.01 

31  .11 

119.02 

1?  30  14 

679.03 

11.14 

303.41 

300.83 

128.32 

12  4J  33 

79.0 

16.02 

297 . 30 

60.98 

5 55  25 

1913.27 

11.13 

37.22 

300.02 

128.32 

6 27  18 

1313.3 

16.01 

31  .1  1 

119.02 

12  30  14 

679.03 

11  .14 

303.41 

300.83 

128.32 

12  41  33 

79.0 

16.02 

297.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-5.I866  TRA  -.0797  TC3  -.4280  BAU  .6143  SGT  3013.1  SGR  564.1  SG3  76.8  ST  2880.3  SR  352.5  SS  858.9 

ROE  -.5872  RRA  -.6181  RC3  .0553  FAU  .01569  RRT  .5083  RRF  .2922  RTF  .9650  CRT  .9273  CRS  -.8940  CST.  -.9967 

FOE-1.4826  FRA  .2858  FC3  -.1276  BSP  9488  SGB  3065.4  R23  -.2472  R13  .9643  LSA  3022.6  MSA  149.0  SSA  2.6 

BOE  5.2197  BRA  .6232  8C3  .4316  FSP  -?42  SGI  3027.1  SO?  483.5  THA  5.58  ELI  2898.8  EL2  131. J AlF  6.49 

LAUNCH  DATE  MAR  9 1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUL  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  358.294 

RL  148.54  LAL  .00  La  168.25  VL  27.967  GAL  -9.10  A7L  113.98  HCA  171.67  SMA  132.09  ECC  .20038  IHC21.9820  VI  29.996 

RP  108.85  LAP  -3.38  LOP  340.63  VP  37.865  GAP  5.59  ATP  66.24  TAL  223.03  TAP  34  . 69  RCA  105.62  APO  158.55  V2  34.815 

RC  128.306  GL  -58.73  GP  76.02  TAL  111.81  TAP  103.89  ETS  94 .03  TAE  89.23  ETE  172.83  7AC  71  .20  ETC  194.66  CLP  173.79 

PLANETOCENTRIC  CONIC 

C3  172.451  WL  13.132  OLA  -42.30  RAL  53.73  RAO  6570.9  VEL  17.140  PTH  2.94  VHP  15.857  OPA  56.01  RAP  299.26  ECC  3.8381 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.16 

6 15  13 

2051 .21 

7.64 

46.10 

315.24 

131 .73 

6 49  24 

1451  .2 

12.91 

40.40 

122.84 

13  23  42 

723.38 

7.65 

304.25 

315.26 

131.73 

13  35  45 

123.4 

12.93 

298.55 

57.16 

6 15  13 

2051 .21 

7.64 

46.10 

315.24 

131.73 

6 49  24 

1451  .2 

12.91 

40.40 

122.84 

13  23  42 

723.38 

7.65 

304.25 

315.26 

131.73 

13  35  45 

123.4 

12.93 

298.55 

57.16 

6 15  13 

2051 .21 

7.64 

46.10 

315.24 

131.73 

6 49  24 

1451 .2 

12.91 

40.40 

122.84 

13  23  42 

723.38 

7.65 

304,25 

315.26 

131.73 

13  35  45 

123.4 

12.93 

298 .55 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE-6.2243 

TRA 

.9456  TC3 

-.1740 

BAU 

.4031 

SGT  2010.1  SGR 

1413.5 

SG3 

63.2 

ST 

2720.9 

SR 

1395.0 

SS 

942.5 

ROE-3.1932 

RRA 

-.4038  RC3 

-.0054 

FAU 

.00785 

RRT  .9207  RRF 

.8695 

RTF 

.9916 

CRT 

.9936 

CRS 

-.9881 

CST 

-.9991 

FOE-1 .5684 

FRA 

.4000  FC3 

-.0394 

BSP 

9739 

SGB  3145.6  R23 

-.1871 

R13 

.9801 

LSA 

3196.0 

MSA 

151  .7 

SSA 

2.0 

BOE  6.9956 

BRA 

1 .0282  BC3 

.1749 

FSP 

-198 

SGI  3105.7  SG2 

499.0 

THA 

25.56 

ELI 

3054.4 

El2 

140.0 

alf 

27.06 

launch  DATE 

MAR 

9 1969 

FLIGHT  TIME 

122.00 

ARRIVAL 

CATE 

JUL 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  563.746 

RL  148.54  LAL  .00  La  168.25  VL  27.895  GAL  -8.75  A7L  127.37  HCA  174.41  SMA  131.56  ECC  .19850  INC37.3676  VI  29.996 

RP  108.83  LAP  -3.39  LOP  343.80  VP  37.818  GAP  5.69  A7P  52.76  TAL  221  .26  TAP  35.67  RCA  IDS  .45  APO  1 57.67  V?  34.8?! 

RC  130.653  GL  -60.81  GP  74.66  TAL  104.18  TAP  99.42  ETS  133.57  7AE  78.26  £TE  209.39  7AC  6 2.22  ETC  231.37  ClP  128.24 

PLANETOCENTRIC  CONIC 


C3  367.364 

VHL  19.167 

ola  -41.04 

RAL  64.41 

RAO  6572.0 

VEL  22.106 

PTH  3.24 

VHP  23.695 

CPA  50.54 

RAP  284 .07 

ECC  7.0459 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

58.95 

7 5 30 

2132.06 

2.92 

48.96 

331 .04 

130.96 

7 41  2 

1532.1 

8.14 

43 .28 

121 .05 

13  58  56 

846.51 

2.93 

310.78 

331 .05 

130.96 

14  12  43 

246.5 

8.15 

505 .10 

58.95 

7 5 30 

2132.06 

2.92 

48.96 

331 .04 

130.96 

7 41  2 

1532.1 

8.14 

43.28 

121 .05 

13  58  36 

846.51 

2.93 

310.78 

331 .05 

130.96 

14  ]?  43 

246.5 

8.15 

305 .10 

58.95 

7 5 30 

2132.06 

2.92 

40.96 

331 .04 

130.96 

7 41  2 

1532.1 

8.14 

43.28 

121 .05 

13  58  36 

846.51 

2.93 

310.78 

331 .05 

130.96 

14  12  43 

246.5 

8.15 

305 .10 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE- 3 .3149  TRA  2.1290  TC3  -.0115  BAU  .4022  SGT  1302.3  SGR  2880.3  SG3  52.9  ST  1022.8  SR  2790.5  SS  1139.8 

ROE -9. 3 102  RRA  1 .6990  RC3  .0811  FAU-. 00461  RRT  .0831  RRF  .9777  RTF  .9615  CRT  .9842  CRS  -.9975  CST  -.994? 

FOE-1  .8436  FRA  .6649  FC3  .0109  BSP  9757  SGB  3161.0  R23  -.1348  R13  .9907  LSA  3178.1  MSA  177.9  SSA  .8 

BOE  9.8828  BRA  2.7238  BC3  .0819  FSP  -166  SGI  3109.9  SG2  565.9  THA  67.45  ELl  2967.1  EL2  170.0  AlF  70 . 3 0 

LAUNCH  CATE  MAR  9 1 969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUL  11  1969 

HELIOCENTRIC  CONIC  OISTANCE  368.395 

RL  148.54  LAL  .00  La  168.25  VL  27.024  GAL  -8.22  A7L  159.43  HCA  176.37  SMA  131-04  ECC  .19473  INC69.4269  VI  29.996 

RP  108.80  LAP  -3.39  LOP  346.97  VP  37.772  GAP  5.56  A7P  20.61  TAL  219.04  TAP  35.41  RCA  105.52  APO  1 56.56  V?  34.829 

RC  132,989  GL  -51.11  GP  58.09  TAL  97.69  TAP  95.26  ETS  165.31  TAE  58.83  ETE  236.95  TAC  43.88  ETC  261.62  CcP  99.99 

planetocentric  CONIC 


C31097.083 

VHL 

33.122 

DLA  -29.08 

RAL  72.97 

RAO  6573.0  V£l  34.905 

PTH  3.52 

VHP  41  .444 

DPA 

33.88 

RAP 

?7] .43 

ECC19.0552 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INj 

1 ? LAT 

INJ  ? LONG 

83.08 

10 

8 51 

1750.36 

-.35 

17.12 

343.57 

U9.08 

10  38 

2 

1150.4 

3.54 

10.53 

96.92 

12 

3 31 

1379.54 

-.33 

349.93 

343.58 

119.00 

12  26 

31 

779.5 

3.55 

343.35 

lOO.QQ 

11 

29  7 

1490.04 

-6.66 

354.56 

340.04 

119.21 

1J  53 

57 

890.0 

-2.7  2 

347.99 

100.00 

13 

25  56 

1115.08 

5.98 

333.90 

347.11 

119.34 

13  44 

32 

515.1 

9.85 

327.25 

110.00 

11 

16  4 

1531  .14 

-16.72 

351.81 

334.19 

120.26 

11  41 

35 

931  .1 

32.57 

345.15 

110.00 

15 

55  29 

646.75 

16.02 

304.25 

352.99 

120.61 

16  6 

16 

46.8 

19.96 

297.35 

inferential 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  3.3418 

TRA 

1 .4501 

TC3  -.0522 

BAU  2.7344 

SGT 

732.2  SGR  2795.2  5G3 

47.3 

ST 

584.5 

SR 

2209.3 

SS  1500.5 

RD- 12. 5708 

RRA 

6.5464 

RC3  .1790 

FAU- .04 169 

RRT 

-.6328  RRF 

.9975  RTF  - 

.5765 

CRT 

-.9477 

CRS 

-.9996 

CST  .9380 

FDE-2.3835 

FRA 

1 .4519 

FC3  .0329 

BSP  8617 

SGB 

2889.5  R23  - 

,1046  R13 

.9945 

LSA 

2731  .6 

MSA 

191  .2 

SSA  .5 

BOE 13.0074 

BRA 

6.7050 

0C3  .1864 

FSP  -147 

SGI 

2834.9  SG2 

559.0  THA 

99.80 

ELI 

2278.1 

EL? 

180.9 

ALF  104.17 

2155 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69* 


LAUNCH  CATC  HA R 9 1969  FlIGhT  TIME  126.00  ARRIVAL  CATE  JUL  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  376.670 


RL  148.54 

LAL 

.00 

La  168.25 

VL 

27.752 

GAL  -8.86 

A7l  29.26  HCA 

183.88 

SMA 

130.53 

ECC  .20570 

INC6D.7399 

vl 

29.996 

RP  108.78 

LAP 

-3.39 

LOP  350.15 

VP 

37.727 

GAP  7.03 

AZP  150.68 

TAL 

219.63 

tap 

43.51 

RCA  103.68 

APO  157.38 

V2 

34.837 

RC  135.313 

CL 

54.20 

GP  -62.14 

ZAL 

99.23 

ZAP  97.40 

ETS  187.14 

ZAE 

68.13 

ETE 

115.26 

ZAC  76.83 

ETC  93,61 

CLP 

105.99 

PLANETOCENTRIC  CONIC 

C3  869.881 

VHL 

29.494 

OLA  7l .85 

RAL 

29.33 

RAO  6572.9 

VEL  31.483 

PTH 

3.47 

VHP 

37.010 

DPA  -86.55 

RAP  268.81 

ECC15.3160 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

20.72 

14 

51  46 

5080.24 

-.05 

248.04 

299.33 

18.15 

16 

16  27 

4400.2 

-7.64 

245  .95 

159.28 

1 

32  28 

3316.09 

-.04 

95.76 

299.31 

18.15 

2 

27  44 

2716.1 

-7.64 

93.67 

20.72 

14 

51  46 

5080.24 

-.05 

248.04 

299.33 

18.15 

16 

16  27 

4480.2 

-7.64 

245.95 

159.28 

1 

32  28 

3316.09 

-.04 

95.76 

299.31 

18.15 

2 

27  44 

2716.1 

-7.64 

93.67 

f 

20.72 

24 

51  46 

5080.24 

-.05 

248.04 

299.33 

18.15 

16 

16  27 

4480.2 

-7,64 

245.95 

= 

159.28 

1 

32  28 

3316.09 

-.04 

95.76 

299.31 

18.15 

2 

27  44 

2716.1 

-7.64 

93.67 

i 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

' 

TOE -I .4084 

TRA 

1 .1332 

TC3  -.0674 

BAU  2,1975 

SCT  855.9  SCR  3014.1 

SC  3 

48.5 

ST  346.3 

SR  2655.8 

SS 

1626.0 

- 

RO-1 3.5789 

RRA 

1 .6370 

RC3  -.1765 

FAU- 

'.02979 

RRT  , 

.7200  RRF  - 

.9984 

RTF  - 

.6826 

CRT  .0557 

CRS  .9999 

CST 

.0477 

. 

FOE  2.6055 

FRA 

-.2727 

FC3  .0296 

BSP 

9368 

see  3) 33.3  S23  - 

.0923 

i R13  - 

.9955 

LSA  3J28.4 

MSA  180.9 

SSA 

1 .1 

1 

BOE 13.6517 

BRA 

1 .9909 

BC3  V1890 

FSP 

-155 

SCI  3078.8  see  1 

581.5 

THA  ‘ 

70.01 

ELI  2672.4 

El2  176.1 

ALF 

03.60 

l 

LAUNCH  DATE  MAR 

9 1969 

flight  time  126.00 

ARRIVAL  DATE 

JUL 

15  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  383.551 

RL  148. 54 

LAL 

.00 

La  168.25 

VL 

27.681 

GAL  -8.37 

AZL  56.36 

HCA 

106.09 

SMA 

130.03 

ECC  .20259 

I NC 33. 6354 

VI 

29.996 

- 

RP  108.75 

LAP 

-3.37 

LOP  353.33 

VP 

37.683 

CAP  6.96 

AZP  123.49 

TAL 

217.57 

TAP 

43.66 

RCA  103.69 

APO  156.37 

V2 

34.046 

ft 

RC  137.625 

CL 

60.81 

GP  -73.80 

ZAL 

104.96 

ZAP  102.56 

ETS  222.33 

ZAE 

85.62 

ETE 

148.56 

ZAC  93 . 38 

ETC  129,51 

CLP 

141 .21 

I 

PLANETOCENTRIC  CONIC 

j 

C3  301.942 

VHL 

17.376 

OLA  70.26 

RAL 

355.96 

RAO  6571 .7 

VEL  20.573  PTH 

' 3.17 

VHP 

2J  .722 

OPA  -75.04 

RAP  57.17 

ECC 

5.9692 

* 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

azmth 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

\ 

22.57 

12 

42  33 

4988.90 

-5.60 

245.45 

263.96 

19.84 

14 

5 42 

4388.9 

-13.11 

24  3.00 

’ 

157.43 

23 

11  32 

3254  .08 

-5.59 

95.08 

263.94 

19.04 

24 

5 26 

2634 . 1 

-13.31 

92.72 

- 

22.57 

12 

42  33 

4988.90 

-5.60 

245.45 

263.96 

19.04 

14 

5 42 

4388.9 

-13.31 

243.00 

= 

157.43 

23 

11  32 

3234  .08 

5.59 

95.08 

263.94 

19.84 

24 

5 26 

2634 . 1 

-13.11 

92.72 

l 

22.57 

12 

42  33 

4988.90 

5.60 

245.45 

263.96 

19.84 

14 

5 42 

4300.9 

-13.11 

243.00 

* 

157.43 

23 

11  32 

3234 .08 

-5.59 

95.08 

263,94 

19.84 

24 

5 26 

2634 . 1 

-13.11 

92.72 

1 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3 . 339$  TRA  -.9429  TC3  - .0190  0AU  .2469  SOT  1436. 7 SCR  ll 90 . 1 SC3  56.9  ST  1135. 4 SR  1573.6  SS  781.2 

ROE-3.976 0 RRA  2,9723  RC3  -.0561  FAU  .00206  RRT  -.6947  RRF  -.9756  RTF  .9666  CRT  -.9426  CR5  .9818  CST  -.9886 

FOE  1.1650  FRA  -.5472  FC3  -.0060  BSP  10860  SOB  3496.7  R23  -.1434  R13  -.9866  LSA  2067,7  HSA  316.3  SSA  1.6 

0OE  5.1927  BRA  3.1183  8C3  .06J2  FSP  -185  SCI  3447.9  SG2  593.6  THA  112.66  ELI  1915.3  EL2  31  J. 5 ALF  125.29 


LAUNCH  DATE  MAR  9 1969  FLIGHT  TIME  130.00  ARRTVAL  DATE  JUL  17  1969 

HELIOCENTRIC  CONIC  CISTANCE  389.050 

RL  148.54  LAL  .00  LOC  166.25  Vl  27.610  CAL  - 6.00  A7l  67,87  MCA  186.90  SNA  129.53  ECC  .20124  rNC22.1283  vj  29.996 

RP  108.72  LAP  -3.34  LOP  356.50  VP  37.640  GAP  7.05  A7P  111.89  TAL  215.77  TAP  44.67  RCA  103.46  APO  155.60  V2  34.655 

RC  139.923  CL  58,37  GP  -71.41  7AL  110.81  ZAP  108.54  ETS  267.09  ZAE  95.87  ET£  191.61  7AC  102.53  ETC  173.96  ClP  175.96 

PLANETOCENTRIC  CONIC 


C3  146.309 

VHL  12.096 

OLA  64.50 

RAl  352.16 

RAO  6570.6 

VEL  16.360 

PTH  2.86 

VHP 

15.070 

CPA  -63.72 

RAP  53.89 

ECC  3.4079 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

29.27 

12  42  10 

4050.73 

-12.05 

238.42 

256.33 

26.11 

14 

3 17 

4258.7 

-39.20 

235.12 

150.73 

22  41  26 

3146.27 

-12.04 

95.37 

256.31 

26.11 

23 

33  53 

2546.3 

-39.19 

92.06 

29.27 

12  42  10 

4858.73 

-12.05 

238.42 

256.33 

26.11 

14 

3 17 

4258.7 

-39.20 

235.12 

150.73 

22  41  26 

3146.27 

-12.04 

95.37 

256,31 

26.11 

23 

33  53 

2546.3 

-19.19 

92.06 

29.2  7 

12  42  10 

4858.73 

-12.05 

238.42 

256.33 

26.11 

14 

3 17 

4258.7 

-19.20 

235.12 

150.73 

22  4]  26 

3146.27 

-12.04 

95.37 

256.31 

26.11 

23 

33  53 

2546.3 

-19.19 

92.06 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  2.8684  TRA'2.7645  TC3  -.2294  BAU  .4530  SCT  3377.6  SCR  1413.8  SC3  69.0  ST  1636.8  SR  429.7  SS  565.6 

ROE  -.1609  RRA  t .2610  RC 3 .0316  FAU  .01484  RRT  -.9286  RRF  -.8595  RTF  .9862  CRT  -.6960  CRS  .5896  CST  '.9903 

FOE  .8540  FRA  -.5953  FC3  -.0878  BSP  11385  SC0  3661.6  R23  -.2040  R13  -.9767  LSA  1762.3  MSA  318.0  SSA  2.0 

BOE  2.8729  BRA  3.0469  6C3  .2316  FSP  -225  SCI  3628.9  SC2  488.3  THA  158.35  ELI  1 664 . 9 EL2  303.3  ALF  169.29 

LAUNCH  DATE  MAR  9 1 969  FLIGHT  TIME  13 2.00  ARRIVAL  DATE  JUL  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  394.685 

RL  148.54  LAL  .00  La  168.25  VL  27.540  CAL  -7.66  A7L  73.77  HCA  191.90  SNA  129.04  ECC  .20051  INC16.2319  VI  29.99 6 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37.597  CAP  7.20  A7P  105.90  TAl  214.02  TAP  45.92  RCA  103.17  APO  154.92  V2  34.865 

RC  142.207  GL  53.72  GP  -65,10  7AL  115.85  7AP  114.49  £T$  284.66  7A£  103.10  ETE  207.36  7AC  108.89  ETC  190.52  ClP-169.95 

PLANETOCENTRIC  CONIC 

C3  89.577  VHL  9.465  OLA  59.32  RAl  355.19  RAD  6569.8  V£l  14.523  PTH  2.64  VHP  11.803  DPA  -54.93  RAP  50.94  ECC  2.4742 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

35.42  13  921  4733.21  -17.23  230. 44  254.60  32.29  14  28  14  4J33.2  -23.94  226.19 

144.58  22  38  32  3072.76  -17.22  94.67  254.58  32.28  23  29  45  2472.8  -23.92  90.42 

35.42  13  9 21  4733.21  -17.23  230.44  254.60  32-29  14  28  14  4133.2  -23.94  226.19 

144.58  22  38  32  3072.76  -17.22  94.67  254.58  32.28  23  29  45  2472.8  -23.92  90.42 

35.42  13  9 21  4733,21  -17.23  230.44  254.60  32.29  14  28  14  4133.2  -23.94  226.19 

144.58  22  38  32  3072.76  -17.22  94.67  254.58  32.28  23  29  45  2472,8  -23.92  90.42 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TOE  2.1045  TRA-2.8163  TC3  -.5749  BAU  .6890  SCT  3738,3  SCR  541.9  SG3  83.3  ST  1621-5  SR  319.1  SS  545  .0 

ROE  .4759  RRA  .3855  RC3  -.0204  FAU  .02314  RRT  -.5525  RRF  -.3250  RTF  .9636  CRT  .4436  CRS  -.6540  CST  -.9681 

FOE  -8082  FRA  -.6028  FC3  -.2236  BSP  H770  SOB  3777.4  R23  -.2583  R13  -.9612  LSA  \1\2.4  MSA  309.8  SSA  2.7 

BOE  2.1577  BRA  2.8425  BC3  .5753  FSP  -273  SCI  3750.5  SC2  4 50  . 2 THA  175.35  ELI  1627.9  El2  284.9  AtF  5.15 


2156 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CAT t HA R 9 19 69  FLIGHT  TIME  134.00  ARRIVAL  CATE  jUl  21  1969 

heliocentric  CONIC  DISTANCE  400. 406 

RL  148.54  LAL  .00  LOL  168.25  VL  27.47 1 GAL  -7.33  A7L  77.30  HCA  194.97  $MA  128.56  ECC  .20009  INC12.7009  VI  29.996 

RP  108.66  LAP  -3.26  LOP  2.87  VP  37.556  GAP  7.37  A 79  102. 28  TAl  212.29  TAP  47.26  RCA  102-84  APO  154.29  V2  34.875 

RC  144.478  CL  48.89  GP  -58.68  7AL  119.87  7AP  120.07  ETS  291.64  7AE  108.64  ETE  211.81  7AC  113.93  ETC  196.00  ClP-164.58 

planetocentric  CONIC 

C3  63-219  vhl  7.951  ClA  54.89  RAl  359.29  RAO  6569.2  VEL  13.586  PTH  2.48  VHP  9.989  OPA  -47.46  RAP  48.98  ECC  2.0404 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A$C  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

40.79  13  40  8 4623.40  -20.74  222.44  253.86  37.95  14  57  1J  4023.4  -26.96  217.35 

139.21  224028  3020.76  -20.73  93.66  253.84  37.95  23  30  48  2420.8  -26.95  88.57 

40.79  13  40  8 4623.40  -20 . 74  227.44  253.86  37.95  14  57  II  4023.4  -26.96  717.35 

139.71  77  40  78  3070.76  -70.73  93.66  753.84  37.95  73  30  48  7420.8  -26.95  88.57 

40.79  13  40  8 4623.40  -20.74  222.44  253.86  37.95  14  57  11  4023.4  -26.96  217,35 

139.21  72  40  28  3020,76  -20.73  93.66  253.84  37.95  23  30  48  2420.8  -26.95  88.57 

OlfTERENTlAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERHINA TION  ACCURACY 

TOE  1.7157  TRA-2.6506  TC3  -.9528  0AU  .8091  SOT  3854.2  SGR  432.0  SG3  98.0  ST  1588.5  SR  386.6  SS  529.8 

ROE  .5336  RRA  .1042  RC3  -.0926  FAU  .02964  RRT  .1591  RRF  .4468  RTF  .9451  CRT  .7nO  CRS  -.8914  CST  -.9524 

FOE  .7943  FRA  -.5880  FC3  -.4059  8SP  12100  SG0  3878.3  «23  .2983  RJ3  .9457  LSA  1691.8  MSA  301.8  SSA  3.7 

BCE  1.7968  BRA  2.6527  6C3  .9573  F$P  -322  SGI  3854,8  SG2  426.4  THA  1.03  ELI  1612.8  El2  767.7  alF  10.10 

LAUNCH  DATE  MAR  9 1969  FLIGHT  TI*  136.00  ARRIVAL  CATE  JUl  73  1969 

HELIOCENTRIC  COIIC  DISTANCE  406.156 

RL  148.54  LAL  .00  LOL  168.75  Vl  77.401  GAL  -7.00  A7L  79.65  MCA  198.08  SNA  178.09  ECC  .19989  INC1D.  3544  VI  79.996 

RP  108.63  LAP  -3.70  LOP  6.05  VP  37.515  GAP  7.55  A7P  99.85  TAL  710.57  TAP  48.64  RCA  107.49  APO  153.70  v2  34.885 

RC  146.734  Gt  44.42  GP  -52.85  7AL  122-90  7AP  125.15  ETS  295.79  7AE  J13. 02  ETfts£l2.6l  7AC  118.19  ETC  197.85  ClP-162.43 

planetocentric  conic 


C3  48.778  VHL  6.984  OLA  51.15  RAL  3.34  RAO  6568 .8  VEL  13.044  PTH  2.38  VHP  8.898  OPA  -40.95  RAP  47.05  ECC  1.8026 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


45.45 

14 

10  8 

4528.93 

-22.91 

214.90 

253.44 

42.93 

15  25 

37 

3928.9 

-28.65 

209.12 

134.55 

22 

42  48 

2987.62 

-22.90 

92.80 

253.43 

A2.92 

23  32 

36 

2387,6 

-28.64 

87.02 

45.45 

14 

10  8 

4528.93 

-22.91 

214.90 

253,44 

42.93 

1 5 25 

37 

3928.9 

-20.65 

209.12 

134.55 

22 

42  48 

2987.62 

-22.90 

92.80 

253.43 

42.92 

23  32 

36 

2387.6 

-28.64 

87.02 

45.45 

14 

10  6 

4528.93 

-22.91 

214.90 

253.44 

42.93 

15  25 

37 

3928.9 

-20.65 

209.12 

134.55 

22 

42  48 

2987.62 

-22.90 

92.80 

253.43 

42.92 

23  32 

36 

2387.6 

-28.64 

87.02 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .4779 

TRA- 

-2.489* 

TC3-1 .3455 

BAU  .8831 

SC  T 

3949.3  SGR 

460.3  SC3 

111.6 

ST-  1 557  ^8 

SR  407.9 

SS 

515.2 

ROE  .4971 

RRA 

.0084 

RC3  -.1527  FAU  .03479 

RRT 

.4727  RRF 

.7301  RTF 

.9301 

CRT  ,7737 

CRS  -.9430 

CST 

-.9403 

FOE  .7721 

FRA 

-.5539 

FC3  - .6j  75 

BSP  12456 

SGB 

3976.0  R23 

.3242  813 

.9320 

LSA  1664.7 

MSA  295,2 

SSA 

4.7 

BOE  1.5592 

BRA 

2.4891 

BC3  1.3542  FSP  -368 

SGI 

3955.4  $62 

405.0  THA 

3.19 

ELI  1590.2 

El2  253.1 

ALF 

11  .75 

.AUNCH  DATE  1 

MAR 

9 1969 

FLIGHT  TIME 

138.00 

ARRIVAL  CATE 

JUL 

25  1969 

HELIOCENTRIC  CONIC  OISTANCE  411.919 

RL  148.54  LAL  ,00  LOL  168.25  VL  27.333  GAL  -6.66  A7L  81.32  HCA  201  .71  SMA  127.63  ECC  .19986  INC  8.6781  Vl  29.996 

RP  108.59  LAP  -3.13  LOP  9.23  VP  37.475  GAP  7.73  A7P  98.10  TAl  206,81  TAP  50.04  RCA  102.32  APO  153.14  V2  34.897 

RC  148.977  GL  40.43  GP  -47.72  7 AL  125.05  7AP  129.69  ETS  297.63  7AE  116.50  ETE  211.96  7AC  121-92  ETC  198.25  ClP-161.65 

PLANETOCENTRIC  CONIC 

C3  39.888  VHL  6.316  OLA  48.00  RAL  7.16  RAD  6568.5  VEL  12.699  PTH  2.31  VHP  0.21*3  OPA  -35.25  RAP  47.37  ECC  1.6565 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.40 

14  30  33 

4446.86 

-24.18 

208.01 

253.33 

47.18 

15  52  40 

3846.9 

-29.46 

201 .69 

130.52 

22  44  53 

2968.50 

-24.16 

92,25 

253.32 

47.17 

23  34  21 

2368.5 

-29.45 

85.94 

49.40 

14  38  33 

4446.86 

-24.18 

208.01 

253.33 

47.18 

15  52  40 

3846.9 

-29.46 

201 .69 

130.52 

22  44  53 

2968.50 

-24.16 

92.25 

253.32 

47.17 

23  34  21 

2368 . 5 

-29.45 

85.94 

49.40 

14  38  33 

4446.86 

-24.10 

208.01 

253.33 

47.18 

15  52  40 

3846.9 

-29.46 

201  .69 

130.52 

22  44  53 

2968.50 

-24.16 

92.25 

253.32 

47.17 

23  34  21 

2368.5 

-29.45 

85.94 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TOE  1. 3135  TRA-2.3413  TC3-1.7404  BAU  .9340  SGT  4040.7  SGR  478.0  SG3  123.3  ST  1526.7  SR  407.5  SS  497.6 

ROE  .4490  RRA  -.0248  RC3  -.1962  FAU  .03864  RRT  .5886  RRF  .8185  RTF  .9179  CRT  .7963  CRS  -.9629  CST  -.9297 

FOE  .7387  FRA  -.5036  FC3  -.8386  BSP  12764  SGB  4068.9  R23  .3380  R13  . 9202  LSA  1631.2  MSA  289.4  SSA  6,0 

BOE  1.3881  BRA  2.3414  0C3  1.7514  PSP  -407  SGI  4050.6  SG2  385.5  THA  4.02  ELI  1561.7  El2  241,0  ALF  12.30 

LAUNCH  DATE  MAR  9 1969  FLIGHT  TI*  140.00  ARRIVAL  DATE  JUL  27  1969 

HELIOCENTRIC  CONIC  OISTANCE  417.686 

Rl  148.54  LAL  .00  LOL  168.25  VL  27.265  GAL  -6.32  47L  82.58  HCA  204,35  SMA  127.18  ECC  . 20000  INC  7.4160  Vl  29.996 

RP  108.56  LAP  -3.05  LOP  12.42  VP  37.437  GAP  7.92  A7P  96.76  TAL  207.09  TAP  51.44  RCA  101.74  APO  152.62  V2  34.908 

RC  151.204  GL  36.91  GP  -43.26  7AL  126.41  7AP  133.70  ETS  299.34  7AE  119.26  ETE  210.68  7AC  125.28  ETC  198.02  ClP-161.56 

PLANETOCENTRIC  CONIC 

C3  33.924  VHL  5.824  OLA  45.36  RAL  10.77  RAO  6568.3  VEL  12.462  PTH  2.25  VHP  7.765  OPA  -30.23  RAP  47.37  ECC  1.5583 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

52.96  15  524  4374.48  -24.87  201.79  253.55  50.76  16  18  19  3774.5  -29.76  195 .06 

127.04  22  46  51  2959.05  -24.86  92.02  253.54  50.75  23  36  10  2359.0  -29.75  85.31 

52.96  15  524  4374.48  -24 .87  201.79  253.55  50.76  161819  3774.5  -29.76  195.08 

127.04  22  46  5j  2959.05  -24.86  9 2.02  253.54  50.75  23  36  10  2359.0  -29.75  85.31 

52.96  15  524  4374.48  -24.87  201 .79  253.55  50.76  161819  3774.5  -29.76  195.08 

127.04  22  46  51  2959.05  -24 .86  92.02  253.54  50.75  23  36  10  2359.0  -29.75  85.31 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.1916  TRA-2.2034  TC3-2.1338  BAU  .9731  SGT  4131.4  SGR  480.9  SG3  132.8  ST  1495.3  SR  400.7  SS  477,7 

ROE  .4070  RRA  -.0345  RC3  -.2249  FAU  .04131  RRT  .6390  RRF  .8477  RTF  .9079  CRT  .8066  CRS  -.9737  CST  -.9196 

FOE  .6978  FRA  -.4417  FC3-1 .0542  BSP  13046  SGB  4159.3  R23  .3417  R13  .9102  LSA  1594.9  MSA  204.6  SSA  7.3 

BOE  1.2592  BRA  2.2037  BC3  2.1456  FSP  -436  SCI  4142.9  SG2  368.9  THA  4.29  ELI  1530.7  EL2  231.4  ALF  12.49 


2157 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  MAR  9 1969 
HELIOCENTRIC  CONIC 


RL 

148.54 

LAL 

.00 

LOL 

RP 

108.52 

LAP 

-2.96 

LOP 

RC 

153.416 

CL 

33.78 

CP 

planetocentric  conic 

C3 

29.656 

VHL 

5.446 

OLA 

flight  tihe  m 2. do 

DISTANCE  423.449 

VL  27.199  CAL  '5.98  A/L  83.57  MCA  207.51  SMA  126.74 

VP  37.399  CAP  8.11  A7P  95.71  TAL  205.34  TAP  52.85 

7AL  127.12  7AP  137.24  ETS  300.68  7A£  121.47  ET E 209. M 


LNCH  A7HTH  LNCH  TIME  L'l  TIME 


15  30  58  4309.64 

22  48  54  2956.24 


15  30  58  4 309.64 

22  48  54  2956.24 

15  30  58  4309.64 

22  48  54  2956.24 


55.98 
124.02 
55.98 
124  .02 
55.98 
124 .02 

DIFFERENTIAL  corrections 
toe  1.0547  TRA-2.1140  TC3-2.5825 
ROE  .3624  RRA  -.0474  RC3  -.2591 
FOE  .6212  FRA  -.4060  FC3-1 .2996 
BOE  1.1152  BRA  2.1145  0C3  2.5955 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  168.25 
RP  108.48  LAP  -2.87  LOP  18.80 
RCJ55.612  CL  30.99  CP  -36.06 
PtANETOCENTRIC  CONIC 
C3  26.431  VHL  5.141  OLA  41.29 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
58.59  15  55  27  4251  .01 

121.41  22  51  26  2957.47 

58.59  155527  4251 .01 

121.41  22  51  26  2957.47 

58.59  155527  4251 .01 

121.41  22  51  26  2957.47 

DIFFERENTIAL  CORRECTIONS 
toe  1.0368  TRA-1 .9284  TC3-2.8975 
ROE  .3505  RRA  -.0294  RC3  -.2485 
FOE  .6153  FRA  -.2913  FC3-1 .4230 
BOE  1.0944  BRA  1.9286  BC3  2-9082 

launch  CATE  MAR  9 1969 


RAL  14.24 

INJ  LAT 

-25.22 

-25.20 

-25.22 

-25.20 

-25.22 

-25.20 

BAU  1 .0290 
FAU  .04452 
BSP  14378 
FSP  -526 


RAC  6568.2 
INJ  LONG 
196.20 
92.06 
196.20 
92.06 
196.20 
92.06 


VEL  12.289  PTH  2.21  VHP  7.474 
INJ  RT  ASC  INJ  A7MTH 


ARRIVAL  CATE  JUL  29  1969 


ECC  .20031  INC  6.4269  VI  29.996 
RCA  101.35  APO  152.12  V2  34.920 
7AC  128.36  ETC  197.49  ClP-161.83 

OPA  -25.81  RAP  47.75  ECC  1.4881 


254.09 

254.08 

254.09 

254 .08 

254.09 
254 .08 


53.75 

53.74 

53.75 

53.74 

53.75 
53.74 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

16  42  48 

3709.6 

-29.76 

189.19 

23  38  10 

2356.2 

-29.74 

85.05 

16  42  48 

3709.6 

-29.76 

189.19 

23  38  10 

2356.2 

-29.74 

85.05 

16  42  48 

3709.6 

-29.76 

189.19 

23  38  10 

2356.2 

-29.74 

85.05 

MIO-COURSE  EXECUTION  ACCURACY 


SGT 

4293,6  SGR 

479.2  SG3 

M3.9 

ST 

RRT 

.6926  RRF 

.8628  RTF 

.9078 

CRT 

see 

4320.3  R23 

.3189  R13 

.9098 

LSA 

SGI 

4306.5  SG2 

344.7  THA 

4.45 

ELI 

27.132  CAL 
37.362  GAP 


FLIGHT  TIME  144.00 
DISTANCE  429.221 

-5.62  A7L  84,37  MCA  210.67  SHA  126.30 
8.30  A7P  94.84  TAL  203.57  TAP  54.24 


7AL  127.24  7AP  140.36  ETS  301.77  7A£  123.24  ETE  207.55 


RAL  17.62 
INJ  LAT 
-25.37 
-25.36 
-25.37 
-25.36 
-25.37 
-25.36 

BAU  1.0276 
FAU  .04344 
BSP  1 3309 
FSP  -456 


RAO  6568.1  VEL  12.158  PTH  2.18  VHP  7.285 
INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 
191.18  254.96  56.26  17  6 18 

92.29  254.95  56.25  23  40  44 

191.18  254.96  56.26  J7  6 18 

92.29  254.95  56.25  23  40  44 

191.18  254.96  56.26  17  6 18 

92.29  254.95  56.25  23  40  44 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4288.7  SCR  468.8  SG3  144.5 
RRT  .6652  RRF  *8424  RTF  .8904 
SCfl  4314.3  R23  .3296  R13  .8924 

SCI  4300.1  SG2  349.1  THA  4.19 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

16  19  6 

4197.52 

-25.41 

186.64 

22  54  32 

2961 .56 

-25.40 

92.66 

16  19  6 

4197.52 

-25.41 

186.64 

22  54  32 

2961 .56 

-25.40 

92.66 

16  19  6 

4197.52 

-25.41 

186.64 

22  54  32  2961.56 

CORRECTIONS 

-25.40 

92.66 

MID-' 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  -00  LOL  168.75 

RP  108.45  LAP  -2.76  LOP  21. 99 

RC  157.792  CL  28.48  CP  -33.18 

planetocentric  CONIC 
C3  23.910  VHL  4.890  OLA  39.73  RAL 

LNCH  A7MTI 
60.89 
119.11 
60.89 
119.11 
60.89 
119.11 


TOE  .9725  TRA-1. 8038  TC3-3.2969  BAU  1 .0571 
ROE  .3294  RRA  - .0275  RC3  -.2570  FAU  .04394 
FOE  .5645  FRA  -.2240  FC3-1 .5912  BSP  13753 
BOE  I .0268  BRA  1 .8040  0C3  3.3069  FSP  -478 


LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
Rt  148.54  LAL  .00  LOL  168.25 
RP  108.41  LAP  -2.65  LOP  25.18 
RC  159.953  CL  26.19  CP  -30.67 
planetocentric  conic 

C3  21.876  VHL  4,677  OLA  38.40 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
62.91  16  42  13  4148.23 

117.09  22  58  18  2967.58 

62.91  16  42  13  4148.23 

117.09  22  58  18  2967.58 

62.91  16  42  13  4148.23 

117.09  22  58  18  2967.58 

DIFFERENTIAL  CORRECTIONS 
TOC  .9264  TRA-1. 6701  TC3-3.6880 
ROE  .3147  RRA  - .0233  RC3  -.2603 
FOE  .5201  FRA  -.1523  FC3-1 .7307 
BOE  .9784  BRA  1.6703  8C3  3.6972 


flight  time  ue.oo 
OISTANCE  434.983 

VL  27.066  CAL  -5 .25  A7L  85.04  HCA  213.84  SMA  125.87 
VP  37.326  CAP  8.49  A7P  94.13  TAL  201.80  TAP  55.64 
7Al  126.86  7AP  143.13  ETS  302.65  ?AE  124.66  ETE  206.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1440.4  SR  381.9  5S  437.9 

CRT  .8044  CRS  -.9775  CST  -.9106 

LSA  1528.7  MSA  2 74.2  SSA  9.1 

ELI  1473.6  EL2  221.8  AlF  12.32 

ARRIVAL  OATE  JUL  31  1969 


ECC  .20074  INC  5.6269  VI  29.99 6 

RCA  100.95  APO  151.65  V2  34.932 

7AC  131.24  ETC  196.86  ClP-162-30 

OPA  -21.90  RAP  48.45  ECC  1.4350 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3651.0  -29.61  183.95 

2357.5  -29.60  85.06 

3651.0  -29.61  183.95 

2357.5  -29.60  85.06 

3651.0  -29.61  183.95 

2357.5  -29.60  85.06 

ORBIT  DETERMINATION  ACCURACY 
ST  1442,0  SR  390.9  55  440.1 

CRT  .8218  CRS  -.9874  CST  -.9000 
LSA  1532.7  MSA  277.0  SSA  10.3 

ELI  1478.2  £L2  217.3  AlF  12.84 

ARRIVAL  CATE  AUG  2 1969 


ECC  .20135  INC  4.9628  Vi  29.996 
RCA  100.53  APO  151,22  V2  34.945 
7AC  J 33 . 98  ETC  196.18  ClP-162.90 


20.98  RAO  6568.0  VEL  12.054  PTH  2.15 
INJ  RT  ASC  INJ  A7MT H 


256.13 

256.12 

256.13 

256.12 

256.13 
256.12 


58.37 

58.36 

58.37 

58.36 

58.37 
58.36 


SGT 

4387.1 

SGR 

462.4 

SG3 

149.0 

ST 

RRT 

.6729  RRF 

.8282 

RTF 

.8865 

CRT 

SG6 

4411.4 

R23 

.3082  R13 

.8883 

LSA 

SGI 

4398.2 

SG2 

341.2 

THA 

4.08 

ELI 

FLIGHT  TIME  148.00 


27.001  CAL 
37.291  GAP 


OISTANCE  440.740 

-4.88  A7L  85,60  HCA  217.01  SMA  125.46 
8.69  ATP  93.52  TAL  200.02  TAP  57.03 


vr  J ) >(.71  ^ ' — — — — — 

TAL  126.04  TAP  145.59  ETS  303.34  TAE  125.81  ETE  204.52 


VHP  7.168  OPA  -18.41  RAP  49.38  ECC  1.3935 
INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
17  29  4 3597.5  -29.39  179.24 

23  43  53  2361.6  -29.38  85.27 

17  29  4 3597.5  -29.39  179.24 

23  43  53  2361.6  -29.38  85.27 

17  29  4 3597.5  -29.39  179.24 

23  43  53  2361,6  -29.38  85.27 

Y ORBIT  DETERMINATION  ACCURACY 


ARRIVAL  date  AUG  4 1969 


ECC  .20212  INC  4.3998  VI  29.996 
RCA  100.10  APO  150.81  V2  34.957 
TAC  136.62  ETC  195.52  ClP-163.57 


RAL  24.35  RAO  6567.9  VEL  11.969  PTH 
INJ  LAT  INJ  LONG  INJ  RT  ASC  IN. 
-25.38  182.50  257.58 

-25.37  93.15  257.57 

-25.38  182.50  257.58 

-25.37  93.15  257.57 

-25.38  182.50  257.58 

-25.37  93.15  257.57 


2.13 

VHP  7.103 

OPA  -15.30 

RAP  50.51 

l A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

60.17 

17  51  21 

3548.2 

-29.15 

60.16 

23  47  46 

2367.6 

-29.13 

60. 17 

17  51  21 

3548.2 

-29.15 

60.16 

23  47  46 

2367.6 

-29.13 

60.17 

17  51  21 

3548.2 

-29.15 

60.16 

23  47  46 

2367.6 

-29.13 

BAU 

1.0812 

SGT  4472.5  SGR 

457.4 

SG3 

151  .7 

FAU 

.04373 

RRT  .6710  RRF 

.8074 

RTF 

.8823 

BSP 

14032 

SOB  4495.9  R23 

.2858 

R13 

.8838 

FSP 

-486 

SGI  4483.1  SG2 

338.3 

THA 

3.95 

1 74  . 98 
85. 6? 
174 .98 
85.62 
174.98 
85.62 
.—RACY 

ST  J382.8  SR  385.7  SS  394.5 
CRT  .8378  CRS  -.9949  CST  -.8819 
LSA  1464.9  MSA  265.1  SSA  14.0 

ELI  1420.8  EL2  205.0  AlF  13.44 


2158 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


VHL 

4.494 

CLA  37.25 

RAL  27.77 

RAO  6567.8 

VEL  11.899 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

17 

4 57 

4102.70 

-25.32 

178.73 

259.32 

23 

2 54 

2974.81 

-25.31 

93.70 

259.31 

17 

4 57 

4102.70 

-25 . 32 

178.73 

259.32 

23 

2 54 

2974,81 

-25.31 

93.70 

259.31 

17 

4 57 

4102.70 

-25.32 

178.73 

259.32 

23 

2 54 

2974 .81 

-25.31 

93.70 

259.31 

LAUNCH  CATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
*L  148.54  LAL  .00  LOL  168.25 

KP  108.37  LAP  -2.52  LOP  28.38 

PC  162.097  Cl  24.07  GP  '28.48 

planetocentric  CONIC 


64 .7J 
115.29 
64.71 
115.29 
64 .71 
115.29 
DIFFERENT 
TOE  .8892  TRA-1. 5327  TC3-4 .0801 
POE  .3037  RRA  -.0189  RC 3 -.2624 
FOE  .4775  ERA  -.0827  FC3-J  .8496 
0OE  .9396  &RA  1.5329  BC3  4.0886 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  168.25 
RP  108.33  LAP  -2.39  LOP  31.57 
RC  164.221  CL  22.09  GP  -26.57 
PLANE TOCEN TR I C CONIC 
C3  18.798  VHL  4.336  OLA  36.26 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
66.34  17  27  33  4060.27 

113.66  23  8 17  2983.19 

66.34  17  27  33  4060.27 

113.66  23  8 17  2983.19 

66.34  17  27  33  4060.27 

113.66  23  8 17  2983.19 

DIFFERENTIAL  CORRECTIONS 
TOE  .8587  TRA-1 ,3895  TC3-4.4706 
ROE  .2957  RRA  -.0141  RC3  -.2638 
FOE  .4370  FRA  -.0150  FC3-1 .9473 
BDE  .9062  BRA  1 .3896  8C3  4.4783 


FLIGHT  TIME  150.00 


ARRIVAL  CATE  AUG  6 1969 


VL  26.937 
VP  37.257 
7AL  124.83 


DISTANCE  446.490 

CAL  -4.50  A7l  86.09  HCA  220.19  SMA  125.05  ECC  .20306  INC  3.9136  VI  29.996 

CAP  8.89  A7P  92.99  TAl  198.22  TAP  58.42  RCA  99.66  APO  1 50.44  V2  34.970 

ZAP  147.79  ETS  303.8  7 7A£  126.75  ETE  203.15  7 AC  139.18  ETC  1 94 . 88  ClP-164.?8 


PTH  2.11 
INJ  A7MT H 
61  .71 

61.70 

61.71 
61.70 
61.7J 
61.70 


BAU  1.1041 
FAU  .04315 
BSP  14321 
FSP  -491 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4556.5  SGR  454.4  SG3  153.4 

RRT  .6657  RRF  .7832  RTF  .8792 

SG6  4579.1  R23  .2608  R13  .8805 

SGI  4566.6  SG2  338.3  THA  3.82 

FLIGHT  time  152.00 


VHP  7.076 
INJ  TIME 
18  13  19 
23  52  29 
18  13  19 
23  52  29 
18  13  19 
23  52  29 


OPA  -12.50  RAP  51.82  ECC  1.3324 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3502.7  -28.89  )7i.i0 

2374.8  -28.88  86.08 

3502.7  -28.89  17j. JO 

2374.8  -28.88  86.08 

3502.7  -28.89  1 7j  .10 

2374.8  -28.88  86.08 

ORBIT  DETERMINATION  ACCURACY 

ST  1356.3  SR  387.4  SS  374 .2 

CRT  .8497  CRS  -.9971  CST  -.8731 

LSA  1436.2  MSA  258.2  SSA  16.1 

ELI  1396.5  EL2  198.4  alF  13.93 

ARRIVAL  CATE  AUG  8 1969 


VL  26.874 
VP  37.223 
ZAL  123.27 

RAi  31.28 
INJ  LAT 
-25.23 
-25.22 
~25  .23 
'25.22 
-25.23 
'25.22 

BAU  1.1254 
FAU  .04228 
BSP  14592 
FSP  -493 


GAL 

GAP 


DISTANCE  452.234 

-4.11  AZL  86.51  HCA  223.38  SMA  124.65  ECC  .20*16  INC  3.487]  vj  29.99 6 
9.09  AZP  92.54  TAL  196.42  TAP  59.80  RCA  99.20  APO  150.10  V2  34.983 


ZAP  149.76  ETS  304.23  ZAC  127.53  ETE  201.90  7AC  141.69  ETC  194.29  ClP-165.02 

RAO  6567.8  VEL  11.840  PTH  2.10  VHP  7.079  CPA  -9.98  RAP  53.26  ECC  1 3094 

INJ  LONG  INJ  RT  ASC  INJ  A7WTH  ‘ - 


175.25 

94.33 

175.25 

94.33 

175.25 

94.33 


261.33 

261 .32 

261 .33 

261 .32 

261 .33 
261 .32 


63.05 

63.04 

63.05 

63.04 

63.05 
63.04 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4636.9  SGR  453.4  SG3  154.2 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18  35  14 

3460.3 

-28.63 

167.54 

23  58  1 

2383.2 

-28.62 

86.62 

18  35  14 

3460.3 

-28.63 

167.54 

23  58  1 

2383.2 

-28.62 

86.62 

18  35  14 

3460.3 

-28.63 

167.54 

23  58  1 

2383.2 

-28.62 

86.62 

RRT  .6578  RRF 
SGB  4659.0  R23 
SGI  4646.6  SG2 


.7570  RTF 
.2351  R13 
340.7  THA 


.8769 

.8780 

3.70 


ORBIT  DETERMINATION  ACCURACY 
ST  1329.6  SR  390.8  SS  354.6 

CRT  .8638  CRS  -.9975  CST  -.8643 

LSA  1408.4  MSA  250.2  SSA  18.4 

ELI  1372.7  EL2  190.7  alF  J4.53 


LAUNCH  CATE  MAR  9 1969 
HELIOCENTRIC  CONIC 

RL  148.54  LAL  .00  LOL  168.25  VL  26.811 

RP  108.29  LAP  -2.26  LCP  34.77  VP  37.190 

RC  166.326  GL  20.22  GP  -24.89  Zal  121.37 

PLANE TOCEN TR I c CCNlC 

C3  17.619  VHL  4.197  CLA  35.38  RAL  34.90 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
67.85  17  50  20  4020.24  -25.11 

112.15  23  14  24  2992.93  -25.10 

67.85  17  50  20  4020.24  -25.11 

112.15  23  14  24  2992.93  -25.10 

67.85  17  50  20  *020.24  -25.11 

112.15  23  14  24  2992.93  -25.10 

DIFFERENTIAL  CORRECTIONS 
TOE  .8349  TRA-1. 2380  TC3-4.8520  BAU  1.1446 
ROE  .2901  RRA  -.0085  RC3  -.2646  FAU  .04113 

FOE  .3998  FRA  ,05l?  FC3-2.0212  BSP  14802 

BCE  .8838  BRA  1.2381  0C3  4 .8592  FSP  -491 

LAUNCH  CATE  MAR  9 19 69 

HELIOCENTRIC  CONIC 

RL  148.54  LAL  .00  LOt  168.25  VL  26.749 

RP  108.24  LAP  -2.11  LOP  37.97  VP  37.159 

RC  168.4J0  GL  18.43  GP  -23.41  7AL  119.18 

plane toccntric  conic 

C3  16.626  VHL  4.078  OLA  34.58  RAl  38.64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
69.28  18  13  30  3982.01  -24.97 

110.72  23  21  6 3004.40  -24.95 

69.28  18  13  30  3962.01  -24.97 

110.72  23  21  6 3004.40  -24.95 

69.28  18  13  30  3 982.01  -24.97 

110.72  23  21  6 3004.40  -24.95 

CIFFERENTIAL  CORRECTIONS 
TOE  .8097  TRA-1. 0827  TC3-5.2321  BAU  1.1645 
ROE  .2856  RRA  -.0027  RC3  -.2669  FAU  .03993 

FOE  .3616  FRA  .1138  FC3-2.0792  BSP  15080 

BOE  .8586  BRA  1.082 7 BC3  5.2389  FSP  -491 


flight  time  154.00 


ARRIVAL  cate  AUG  10  1969 


CISTANCE  457.970 

gal  -3.70  A7L  86.89  HCA  226.56  SMA  124.26  ECC  .20545  INC  3.1078  Vi 
GAP  9.30  A7P  92.14  TAL  19*. 6l  TAP  61.18  RCA  98 . 73  APO  149.78  V2 


29.996 

34 .996 


— — ^ nvr  si*  * t j nrv  i * o vc 

ZAP  151.55  ETS  304.43  7AE  128.19  ETE  200.76  ZAC  344.17  ETC  193.73  ClP-165.77 


RAC  6567.7  VEL  11.790  PTh  2.08  VHP  7.104 
INJ  LONG  INJ  RT  ASC  INJ  A? MTH  INJ  TIME 

173.99  263.61  64 .22  18  57  20 

95.04  263. 6J  64.21  24  4 17 

171 .99  263.61  64.22  18  57  20 

95.04  263.61  64.21  24  4 17 

171 .99  263.61  64.22  18  57  20 

95.04  263.61  64.21  24  4 17 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4710,1  SGR  454.3  SG3  154.2 
RRT  .6476  RRF  .7301  RTF  .8749 
6GB  4732.0  R23  .2106  R13  .8759 

SGI  4719.4  SG2  345.5  THA  3.59 

flight  time  156.00 


CPA  -7.68  RAP  54.83  ECC  1.2900 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3420.2  -28.36  164.22 

2392.9  -28.35  87.27 

3420.2  -28.36  164.22 

2392.9  -28. 35  87.27 

3420.2  -28.36  164.22 

2392.9  -28.35  87.27 

ORB  I T DETERMINATION  ACCURACY 
ST  1303.9  SR  396.1  SS  336.8 

CRT  .8805  CRS  -.9954  CST  -.8554 

LSA  1382.8  MSA  240.9  SSA  20.9 

ELI  1350.6  El2  381.3  alF  15.25 

ARRIVAL  CATE  AUG  12  1969 


DISTANCE  463.696 

CAL  -3.29  A7L  87.23  HCA  229.75  SMA  123.87  ECC  .20692  INC  2.7662  VI  29.996 
GAP  9.52  A7P  91.79  TAL  192.80  TAP  62.55  RCA  98.24  APO  149.50  V2  35.010 


ZAP  153.18  ETS  304.47  7AE  128.74  ETE  199.72  ZAC  14 6.62  ETC  193.20  ClP-166.53 

RAO  6567.7  VEL  1 1 . 748  PTH  2.07  VHP  7. 150  CPA 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


-5.59  RAP  56.51  ECC  1 .2736 


168.90 

95.87 

168.90 

95.87 

168.90 

95.87 


266.17 

266.16 

266.17 

266.16 

266.17 

266.16 


65.26 

65.25 

65.26 

65.25 

65.26 
65.25 


MID-COURSE  EXECUTION  ACCURACV 
SGT  4786.9  SGR 
RRT  .6377  RRF 
SGB  4808.6  R23 
SGI  4795.8  SG2 


INJ  TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

19  19  52 

3382.0 

-28.08 

161 .08 

24  11  11 

2404.4 

-28.07 

88.05 

19  19  52 

3382.0 

-28.08 

161 .08 

24  11  11 

2404 .4 

-28.07 

88.05 

19  19  52 

3382.0 

-28.08 

161  .08 

24  11  11 

2404 . 4 

-28.07 

88.05 

ORBIT  DETERMINATION  ACCURACY 


456.6 

SG3 

153.9 

ST 

1272.1 

SR 

401  .4 

SS 

.7036 

RTF 

.8745 

CRT 

• 8974 

CRS 

-.9897 

CST 

.1856 

R13 

.8753 

LSA 

1351 .5 

MSA 

230.1 

SSA 

351  .0 

THA 

3.50 

ELI 

1323.0 

EL2 

170.3 

ALF 

2159 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  'VOL  4 1968-69 


LAUNCH  CATE  MAR  9 1969 
HELIOCENTRIC  CONIC 


RL 

148.54 

LAL 

.00 

LOL 

RP 

108 .20 

LAP 

-1  .96 

LOP 

RC 

170.474 

GL 

16.70 

GP 

planetocentric  conic 

C3 

15.797 

VHL 

3.975 

CLA 

Flight  time  i56.no 
DISTANCE  469. 41? 

VL  26.608  CAL  -2.86  A7L  87.54  MCA  232.95  SMA  123.50 
VP  37  127  CAP  9.74  A7P  91 .48  TAL  190.98  TAP  63.93 
7AL  116.70  7AP  154.67  ETS  304.35  7AE  129.22  ETE  198.79 


LNCH  A7HTH  LNCH  TIME  L-J  TIME 


J 0 37  22  3944,65 

23  26  U 3016.24 


16  37  22  3944,65 

23  26  14  3016.24 

0 13  44  2691 .23 

22  54  56  3119.66 


70.66 
109.32 
70.66 
109.32 
110. 00 
1 10.00 

DIFFERENTIAL  CORRECTIONS 
TOE  .7643  TRA  -.9196  TC3-5.5961 

ROE  .2623  RRA  .0040  RC3  -.2692 

FOE  .3243  FRA  .1739  FC3~2.11 53 

60E  .6336  BRA  .9196  BC3  5.6026 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  146.54  LAL  .00  LOL  166.25 

RP  106.16  LAP  -1.60  LOP  44.37 

RC  172.516  CL  15.01  OP  -20.93 

PLAfCTOCENTRIC  CONIC 


RAL  42.53 
. INJ  LAT 
-24.76 
-24.77 
-24 . 76 
-24.77 
-27.98 
-21.65 

6AU  1.1832 
FAU  .03660 
0SP  15342 
FSP  -469 


RAO  6567.6  VEL  11.712  PTH  2.06  VHP  7.211 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


165.91 

96.66 

165.91 


269.00 

269.00 

269.00 

269.00 


66.20 

66.19 

66.20 
66.19 


1.42 

270.46 

69.51 

1 

1.16 

267.38 

62.68 

23  4 

M10- 

'COURSE  EXECUTION  ACCURACY 

SGT 

4059.3  SGR 

459*0  SG3 

153.0 

RRT 

.6270  RRF 

,6779  RTF 

.0745 

SG0 

4081,0  R23 

.1625  *13 

.8753 

SGI 

4867.9  SG2 

357,6  THA 

3.41 

19  43  7 

24  16  32 
19  43  7 

24  16  32 
I 56 
6 56 


FLIGHT  TIME  160.00 
DISTANCE  475.117 

VL  26.626  CAL  -2.42  A7L  67.63  MCA  236.15  SMA  123.13 

VP  37.097  GAP  9.97  A7P  91.21  TAL  169.15  TAP  65.30 

7AL  113.96  7AP  156.04  ETS  304.07  7AE  129.64  ETE  197.95 

PTH  2.05  VHP  7.267 

INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  AOC  14  1969 


ECC  .20659  INC  2.4552  VI  29.996 
RCA  97.74  APO  M9.26  V2  35.023 
7AC  149.05  ETC  192-71  ClP-167.30 

OPA  -3.66  RAP  56.29  ECC  1 .2600 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3344.9  -27.78  158.05 

2416.2  -27.77  89.00 

3344.9  -27.78  158.05 

2418.2  -27.77  89.00 

2291.2  -30.50  60.14 

2519.9  -25.11  95.71 

CR81T  DETERMINATION  ACCURACY 

ST  1235  . J SR  407.0  S5  298 . 3 
CRT  .9151  CRS  -.9786  CST  -.6319 
LSA  1316.0  MSA  217.8  5SA  27.5 

ELI  1290.9  EL 2 157.0  AlF  17.04 

ARRIVAL  OATE  AUG  16  1969 


72.10  19  2 

107.90  23  35 

72.10  19  2 

107.90  23  35 

110.00  0 57 

110.00  22  43 

DIFFERENTIAL  CORRECTIONS 
TOE  .7571  TRA  -.748?  TC3-5.9378 

ROE  .2600  RRA  .0114  RC3  -.271 7 

FOE  .2879  FRA  .2316  FC3-2.1302 

SDE  .8073  BRA  .7487  8C3  5.9440 


DLA  33.10 

RAL  46.56 

RAO  6567.6 

VEL  11 .683 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3907.59 

-24.54 

162.91 

272.11 

3035.65 

-24 . 53 

9 8.09 

272.10 

3907.59 

-24.54 

162.91 

272.11 

3035.65 

-24.53 

98.09 

272.10 

2795.80 

-30.07 

81 .79 

274,37 

3195.44 

-19.24 

107.69 

269.34 

BAU  1.2012 
FAU  .03719 
BSP  1 5602 
FSP  -466 


SGT  4929.2  SGR 
RRT  .6162  RRF 
SG6  4951 .0  R23 
SGI  4937.6  SG2 


67.06 

67.05 

67.06 
67.05 
72.92 
61 .18 

I ACO* 
464.1  SG3 
.6537  RTF 
.1414  R13 
364.9  THA 


20  7 28 
24  26  0 

20  7 28 

24  26  0 

1 44  2 

23  36  41 

;v 

151  *9 
.8754 
.0760 
3.34 


ECC  .21047  INC  2.1692  V]  29.996 
RCA  97.21  APO  149.05  V2  35.036 
7AC  151.46  ETC  192.23  ClP-168.06 

OPA  -1.92  RAP  60.15  ECC  1 .2488 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3307.6  -27.43  155.02 

2435.6  -27.42  90.21 

3307.6  -27.43  155.02 

2435.6  -27.42  90.21 

2195.6  -32.11  73.17 

2595.4  -22-93  100.50 

ORBIT  DETERMINATION  ACCURACY 
ST  U91  .7  SR  412.6  SS  279.7 
CRT  .9330  CRS  -.9604  CST  '.8158 
LSA  1275.2  MSA  204.3  S5A  31.8 
ELI  1253.3  EL2  141.3  AlF  18.15 


LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  146.54  LAL  .00  LOt  166.25 

RP  108.12  LAP  -1.64  LOP  47.58 

RC  174.540  GL  13.36  GP  -19.69 

planetocentric  conic 
C3  14.575  VHL  3.818  DLA  32.37 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
73.62  19  26  46  3869.03 

106.36  23  42  14  3057.94 

73.62  19  28  48  3869.03 

106.38  23  42  14  3057,94 

110.00  1 32  58  2728.17 

110.00  22  4j  10  3246.60 

DIFFERENTIAL  CORRECTIONS 
TOE  .7266  TRA  -.5659  TC3-6.2364 

ROE  .2766  RRA  .0202  RC3  -.2727 

FOE  .2533  FRA  .2692  FC3-2.1159 

BOE  .7803  BRA  .5663  BC3  6.2424 

LAUNCH  OATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  146,54  LAL  .00  LOL  166-25 

RP  108.08  LAP  -1.47  LOP  50.79 

RC  176.542  OL  1 1. 73  GP  -18.96 

planetocentric  conic 
C3  14.169  VHL  3.764  DlA  31.62 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
39  57  23  3627.13 

23  47  59 


VL  26.569 
VP  37.067 
/AL  110.97 

RAL  50.73 
INJ  LAT 
-24.24 
-24.23 
-24.24 
-24.23 
-31 .32 
-17.52 

BAU  1 .2163 
FAU  .03562 
BSP  15763 
FSP  -478 


FLIGHT  TIME  162.00 
DISTANCE  480.610 

GAL  -3.97  A7L  88.10  HCA  239.35  SMA  122.77 
GAP  10.21  A7P  90.97  TAL  187.32  TAP  66.67 
7AP  157.29  ETS  303.62  7AE  130.00  ETE  197.19 


RAD  6567. 
INJ  LONG 
159.81 
99.67 
159.81 
99.67 
76.92 
110.69 
MIO- 
SGT 
RRT 

see 

SGI 


6 VEL  11.660  PTH  2.05  VHP  7.375 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
275.49  67.86  20  33  37 

275.48  67.05  24  33  11 

275.49  67.66  20  33  17 

275.48  67.05  24  33  II 

270.33  75.56  2 10  27 

271 .90  60.17  23  35  17 

COURSE  EXECUTION  ACCURACY 

4988.1  SCR  468.7  SG3  150.1 

,6044  RRF  .6311  RTF  .8760 

5010.1  R23  .1236  R13  .6766 

4996.2  SG2  372.6  THA  3.27 


75.31 

104.69 

75.31 

104.69 

110.00 

110.00 


300  7 ^36 
19  57  23  3827.13 

23  47  59  3067.36 

2 5 53  2671 .56 

22  42  36  3290.92 


VL  26.511 
VP  37.037 
7AL  107.75 

RAL  55.03 
INJ  LAT 
-23.66 
-23.65 
-23.66 
-23.65 
-32.21 
-16.01 


flight  time  164.00 
DISTANCE  406.409 

GAL  -1.50  A7L  66.35  HCA  242.55  SMA  122.42 

GAP  10.45  A7P  90.76  TAL  185.49  TAP  68.04 

ZAP  158.46  ETS  303.01  Z A£  130.33  ETE  196.50 


ARRIVAL  DATE  AUG  18  1969 


ECC  .21257  INC  1.9036  VI  29.996 
RCA  96.67  APO  140.87  V2  35.050 
7AC  353.9!  ETC  191.78  CLP-168.82 

OPA  -.31  RAP  62.08  ECC  1.2399 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3269.0  -27.03  151.91 

2457.9  -27.02  91.76 

3269.0  -27.03  151.91 

2457.9  -27.02  91.76 

2128.2  -32.99  68.09 

2646.8  -21.36  103.66 

ORBIT  DETERMINATION  ACCURACY 
ST  1143.5  SR  418.6  SS  263.2 
CRT  .9511  CRS  -.9313  CST  -.7965 
LSA  1230.0  MSA  189.6  SSA  37.0 
ELI  121 1 .6  El2  1 22.0  AlF  19.40 

ARRIVAL  CATE  AUG  20  1969 


RAD  6567.6  VEL  11.643  PTH  2.04 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


DIFFERENTIAL 
TDE  .6899 

CORRECTIONS 
TRA  -.3704  TC3-6 . 5031 

BAU 

1.2330 

ROE 

.2  775 

RRA 

,0294  RC3  -.2740 

FAU 

.03416 

FOE 

.2159 

FRA 

,3422  FC3-2.O069 

BSP 

16017 

BOE 

.74  36 

BRA 

.3796  BC3  6.5009 

FSP 

-475 

156.46  279.12  60-62 

101.74  279.12  68.60 

156.46  279.12  68.62 

101.74  279.12  68.60 

72,74  281.97  77.88 

113.21  275.05  59.39 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5052.7  SGR  473.3  SG3  140. 4 
RRT  .5942  RRF  .6101  RTF  .0703 
SOB  5074.8  R23  .1060  R13  .8706 

SCI  5060.5  SG2  380.1  THA  3.20 


VHP  7.476 
INJ  TIME 
21  1 1! 
24  39  26 
21  1 U 

24  39  26 
2 50  24 
23  37  27 


ECC  .21490  INC  1-6549  VI  29.996 

RCA  96.11  APO  148.73  V2  35.063 

7AC  156.33  ETC  191.32  ClP-169.57 

OPA  1.17  RAP  64.09  ECC  J .2332 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3227.1  -26.55  148.54 

2407.4  -26.54  93.03 

3227 . 1 -26.55  148,54 

2407.4  -26.54  93.63 

2071.6  -33.54  63.76 

2690.9  -19.95  106.31 

0R8IT  DETERMINATION  ACCURACY 
ST  1079.5  SR  422.8  SS  245.1 

CRT  .9669  CRS  -.8855  CST  -.7687 

LSA  1171.2  MSA  174.6  SSA  43.7 

ELI  1155.0  EL2  100.8  AlF  20.91 


2160 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  196^-69  » 


LAUNCH  DATE  MAR  9 1969  FLIGHT  TIME  166.00  ARRIVAL  CATE  AUG  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  492.15? 

RL  148. 54  LAL  .00  lOl  168.25  VL  26.453  GAL  -1.02  A7L  88.58  MCA  245.76  $MA  122-08  ECC  .21748  INC  1.4199  VI  29.996 

RP  108.04  LAP  -1.29  LOP  54.00  VP  37.009  GAP  10. 7l  ATP  90.58  TAL  183.66  TAP  69.41  RCA  95.53  APO  148.63  V2  35.076 

RC  178.523  Gl  10.13  GP  -18.12  7Al  104.34  ?AP  159.54  ETS  302.23  7AE  130.63  ETE  195.88  7AC  158.76  ETC  190.86  ClP-170.32 

planetocentric  CONIC 

C3  13.899  VHL  3.728  DLA  30.82  RAl  59.45  RAO  6567.5  VEL  11.631  PTH  2.04  VHP  7.588  OPA  2.54  RAP  66.16  ECC  1 .2287 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

77.30  20  28  59  3778.90  -23.39  152.62  283.00  69.34  21  31  58  3178.9  -25.99  144. 7j 

102.70  23  51  38  3127.12  -23.38  104.54  283.00  69.32  24  43  45  2527.1  -25.98  96.63 

77.30  20  28  59  3778.90  -23.39  152.62  283.00  69.34  21  31  58  3178.9  -25.99  144.71 

102.70  23  53  38  3127.12  -23.38  104.54  283.00  69.32  24  43  45  2527.1  -25.98  96.63 

110.00  23743  2621.07  -32.87  68.95  285.94  80.03  3 21  24  2021.1  -33.89  59.86 

110.00  22  46  0 3332.95  -14.54  115.58  278.45  58.72  23  4J  33  2732.9  -18.58  108.79 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CR0JT  DETERMINATION  ACCURACY 

TOE  .6436  TRA  -.1797  TC3-6.7085  0AU  1.2476  SGT  5109.1  SCR  477.7  SC3  146.3  ST  1005.1  SR  426.0  SS  229.  a 

ROE  .2768  RRA  .0399  RC 3 -.2750  FAU  .03260  RRT  .5833  RRF  .5906  RTF  .8804  CRT  .9801  CRS  -.8159  CST  -.7333 

FOE  .1787  FRA  .3952  FC3-2.0303  0SP  16212  SG0  5131.4  RZ 3 .0913  R13  .8808  LSA  1102.5  MSA  161.4  SSA  5J.7 

BOE  .7006  BRA  .1841  0C3  6.7142  FSP  -468  SCI  5116.8  SC2  387.4  THA  3.14  ELI  1088.8  EL2  78.1  ALF  22.68 

LAUNCH  OATE  MAR  9 1969  FLIGHT  TIME  168.00  ARRIVAL  DATE  AUC  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  497.797 

RL  148.54  LAL  .00  LOL  168.25  VL  26.396  CAL  -.52  A7t  88.80  MCA  248.96  SNA  121.74  ECC  .22033  INC  1.1965  VI  29.996 

RP  108.00  LAP  -1.12  LOP  57.21  VP  36.980  CAP  10.90  ATP  90.43  TAL  181.82  TAP  70.79  RCA  94.92  APO  148.56  V2  35.089 

RC  180.483  CL  8.54  GP  -17.36  TAl  100.75  TAP  160.54  ETS  301  .27  ?A£  130.90  ETE  195.32  2AC  161.18  ETC  190.37  ClP-17i.07 

planetocentric  ccnic 

C3  13.768  VHL  3.7lO  OLA  29.96  RAl  63.96  RAO  6567.5  VCl  11.626  PTH  2.04  VHP  7,7l2  OPA  3.80  RAP  68.29  ECC  1 .2266 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

79.77  21  5 15  3718.67  -22.81  147.89  287.11  70.03  22  7 14  3118.7  -25.33  139.99 

100.23  23  51  18  3183.18  -22.81  108.50  287.11  70.02  24  44  21  2583.2  -25.32  100.60 

79.77  ?i  5 15  3718.67  -22.81  147.89  287.11  70.03  22  7 14  3118.7  -25.33  139.99 

100.23  23  51  18  3183.18  -22.81  108.50  287.11  70.02  24  44  21  2563.2  -25.32  100.60 

110.00  396  2574.53  -33.36  65.41  290.06  62.00  3 52  1 1974.5  -34.10  56.24 

110.00  22  50  33  3375.32  -13.03  117.94  282.12  58.11  23  46  48  2775.3  rJ7.15  111.25 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .5862  TRA  .0260  TC3-6.6550  BAU  1.2628  SGT  5167.2  SGR  481.5  SG3  144. 2 $T  918.1  SR  427.6  SS  215.9 

ROE  .2763  RRA  .0509  RC3  -.2747  FAU  .03113  RRT  .5737  RRF  .5728  RTF  .8841  CRT  .9672  CRS  -.7139  CST  -.6908 

FOE  .139 9 FRA  .4442  FC3-1  .9574  BSP  16468  SG0  5189.6  R23  .0764  R1 3 .8844  LSA  1022.3  MSA  154.2  SSA  59.6 

BOE  .6481  BRA  .0572  6C3  6.8605  FSP  -466  SGI  5174.6  SG2  393.8  THA  3.08  ELI  JOlO.9  El2  61.9  AlF  24.79 


LAUNCH  CATE  mar  9 1969  Flight  TIME  170.00  ARRIVAL  cate  AUG  26  1969 

HELIOCENTRIC  CCNIC  DISTANCE  .000 

RL  148.54  LAL  .00  LOL  168.25  VL  26.340  GAL  .00  ATl  89.02  HCA  252.18  SMA  121.41  ECC  .22345  INC  .9823  VJ  29.996 

RP  107.96  LAP  -.94  LOP  60.42  VP  36.953  GAP  11.26  A7P  90.30  TAL  180.00  TAP  72.18  RCA  94.28  APO  1 48.54  V2  35.102 

RC  182.422  GL  6.99  GP  -16.68  7Al  97.03  7AP  161.47  ETS  300 . 1 3 7AE  131.15  £T£  194.81  7AC  163.63  ETC  189.82  Cl.P-l7l.0J 

planetocentric  ccnic 


C3  13.779 

VHL 

3 

.712 

DLA  29.04 

RAl  68.50 

RAO  6567.5 

VEL  11.620 

PTH  2.04 

VHP 

7, 

.847 

CPA  4 . 96 

RAP  70.47  ECC  1 .2268 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN, 

i time 

PO  CST  TIM 

INJ  ? LAT  INJ  2 LONG 

83.30 

21 

50 

57 

3630.30 

-22.13 

141  .09 

291  .40 

70.71 

22 

51 

28 

3030.4 

-24.56  133.21 

96.70 

23 

41 

49 

3271  .83 

-22.12 

114.79 

291  .40 

70.70 

24 

36 

2\ 

2671  .8 

-24.55  106.91 

100.00 

1 

1 1 

42 

2995.94 

-26.62 

95.88 

292.88 

75.87 

2 

1 

38 

2395.9 

-28.30  87.48 

100.00 

23 

7 

4! 

3381  .50 

-17.78 

121.04 

289.55 

65.56 

24 

4 

2 

2701 .5 

-20.93  113.66 

I 10.00 

3 

40 

w 

2530.82 

-33.72 

62.05 

294 . 34 

84.03 

4 

22 

25 

1930.8 

-34.18  52.83 

1 10.00 

22 

55 

38 

3419.39 

-11.43 

120.35 

286.00 

57.56 

23 

52 

38 

2819.4 

-15.63  113.76 

INFERENTIAL 

. CORRECTIONS 

MIO- 

-COURSE 

EXECUTION  , 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.5791 

TRA 

.2510 

TC3-7.1950 

BAU 

1.3272 

SGT 

5434.5 

SGR 

521  .7 

SG3 

166.2 

ST 

93  7.7 

SR 

436.4 

SS 

220.1 

ROE 

.2819 

RRA 

.0505 

RC3  -.3616 

FAU 

.05694 

RRT 

.6592  RRF 

.6341 

RTF 

.9332 

CRT 

.9840 

CRS 

-.6775 

CST 

-.7445 

FOE 

.1308 

FRA 

.4701 

FC3-2.3210 

BSP 

18493 

SGB 

5459.5 

R23 

.0209 

R13 

.9333 

LSA 

1026.9 

MSA 

152.3 

SSA 

57.3 

BCE 

.6441 

BRA 

.2570 

6C3  7.2049 

FSP 

-740 

SGI 

5445.5 

SG2 

391.5 

THA 

3.64 

Eli 

3013.9 

El2 

68.6 

ALF 

25.2? 

LAUNCH  CATE  MAR  9 1 969  FLIGHT  TIME  172-00  ARRIVAL  CATE  AUG  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  509.025 

RL  140.54  LAL  .00  LOL  160.25  VL  26.285  GAL  .54  A7l  89.22  HCA  255.39  SMA  121.09  ECC  .22890  INC  .7756  vj  29.996 

RP  107.92  LAP  -.75  L CP  63.64  VP  36.925  GAP  11.56  ATP  90.20  TAL  178.16  TAP  73.55  RCA  93.61  APO  148.56  V2  35.1  14 

RC  184.340  Gl  5.47  GP  -16.06  7Al  93.18  TtP  162.33  ETS  298.80  7A£  131.37  ETE  194.35  7AC  166.04  ETC  189.18  ClP-172.56 

planetocentric  conic 

C3  13.944  VHL  3.734  DLA  28.04  RAL  73.09  RAO  6567.3  WL  11.633  PTH  2.04  VHP  7.994  OPA  6.02  RAP  72.69  ECC  1 .2295 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  23  39  37  3340.35  -23.84  120.40  296.74  74.25  24  35  17  2740.4  -25.77  112.27 

90.00  2229  47  3567.08  -18.88  135.16  29 4.95  68.49’  23  29  14  2967.1  -21.63  127.57 

100.00  1 58  12  2906.24  -?7.95  89.55  297.83  70.95  2 46  38  2306.2  -29.19  80.97 

100.00  22  57  49  3476.42  -15.01  126.73  293.16  63.84  235546  2876.4  -18.41  139.58 

110.00  4 11  14  2489.83  -33.97  50.87  298.76  85.90  4 52  44  1889.8  -34.16  49.63 

110.00  23  1 16  3465.59  -9.73  122.85  290.10  57.07  23  59  1 2865.6  -J4.00  116.35 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACy  ORBIT  OE TERMINA TION  ACCURACY 

TOE  .4409  TRA  .4749  TC3-6.0949  BAU  1.2063  SGT  5258 .8  SGR  407.4  SG3  138.9  ST  736.8  SR  427.1  SS  209.4 

ROE  .2771  RRA  .0769  RC3  -.2642  FAU  .02793  RRT  .5517  RRF  .5412  RTF  .0093  CRT  .9405  CRS  -.4J32  CST  -.6401 

FOE  .0642  FRa  .5440  FC3-1.7338  BSP  16756  SG0  5281  .4  R23  .0572  R13  .8895  LSA  852.8  MSA  196.4  SSA  57.8 

BOE  .5 208  BRA  .4010  BC3  6.9000  F$P  -447  SGI  5265.7  SG2  406.0  THA  2.94  ELI  043.4  El2  I18.2ALF  29.44 


2161 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  9 1969 


HELIOCENTRIC  CONIC 


plight  time  174.00 


ARRIVAL  cate  AUG  30  1969 


RL  148.54 

LAL 

.00 

LOL  168.25 

VL 

RP  107.08 

LAP 

-.56 

LOP  66.85 

VP 

RC  186.236 

Gu 

3.99 

GP  -15.51 

TAL 

planetocentric  conic 

C3  14.272 

VHL 

3.778 

CLA  26.96 

RAL 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

II 

90.00 

0 

43  31 

3207.99 

90.00 

22 

6 6 

3709.67 

100.00 

2 

38  48 

2836.30 

-i 

100.00 

22 

53  30 

3556.59 

no.oo 

4 

41  52 

2451 .22 

110.00 

23 

6 55 

3514.44 

01  STANCE  514.602 

26.231  GAL  1.10  A7l  89. A3  HCA  250.61  SMA  120.77  ECC  .23066  INC  .5746  VI  29.996 

36.890  GAP  11.07  A7P  90 . 11  TAL  176.34  TAP  74.94  RCA  92.92  APO  140.63  V2  35.126 

89.28  ZAP  163.14  ETS  297.27  7AE  131-58  ETE  193.92  ZAC  160.40  ETC  188.36  ClP-173.29 


DIFFERENTIAL  CORRECTIONS 
TOE  .3475  TRA  .7138  TC3-6.7952 


ROE 

FOE 

boe 


.2777  RRA 
.0235  ERA 
.4448  BRA 


,0909  RC3  - .2565 
.5920  FC3-1 .6051 
.7196  BC3  6.8001 


77.64  RAO  6567.6  V£L  11.647  PTH  2.04  VHP  0.153 
LAT  INJ  LCNC  1NJ  RT  ASC  INJ  ATMTH  JNJ  TIME 
111  .30  302.12  78.33  1 36  59 

143.92  298.36  65.76  23  7 56 

84.51  302.68  81.48  3 26  5 

131.41  297.10  62.65  23  52  46 

55.86  303.27  07.67  5 22  43 

125,46  294.34  56.64  24  5 30 

MID-COURSE  EXECUTION  ACCURACY 
BAU  1.2975  SGT  5302.2  SGR  480.7  SG3  136.2 

FAU  .02646  RRT  .5422  RRF  .5266  RTF  .0933 

BSP  16954  SGB  5324.7  R23  .0460  R13  .0935 

FSP  -444  SGI  5300.9  SG2  410.1  TNA  2.00 


25.90 

15.10 


-7.91 


LAUNCH  OATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  140.54  LAL  .00  LOU  168.25 
RP  107.05  LAP  - ,37  LOP  70.07 
RC  100.109  GL  2.58  GP 
planetocentric  conic 

C3  14.777  VHL  3.844  OLA 
LNCH  TIME  L-I 
1 28  42 

21  56  40 
3 16  17 

22  51  46 
5 11  58 

23  12  34 
DIFFERENTIAL  corrections 

TOE  .2457  TRA  .9686  TC3-6.6007 
ROE  .2793  RRA  .1061  RC3  -.2443 
FOE  -.0142  FRA  .6415  FC3-1 .4559 
BOE  .3720  BRA  .9744  0C3  6.6052 


26.177  GAL 
36.871  GAP 


flight  time  i76.oo 
OISTANCE  520.151 

1.68  A 71  09.62  HCA  261.03  SMA  120.47 
12,20  ATP  90.05  TAL  174.52  TAP  76.34 


OPA  6.99  RAP  74.96  ECC  1 .2349 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2606.0  -27.33  102.90 

3109.7  -10.24  136.66 

2236.3  -29.64  75.82 

2956.6  -16.12  124.44 

1851,2  -34.06  46.62 

2914.4  -12.25  119.05 

ORBIT  DETERMINATION  ACCURACY 

ST  659.1  SR  423.7  $S  215.9 

CRT  .0586  CRS  -.2251  CST  -.6660 

LSA  770.7  MSA  253.1  SSA  49.8 

ELI  760.6  EL2  188.2  AlF  31.01 

ARRIVAL  CATE  SEP  1 1969 


15.00  TAL  85.35  TAP  163.00  ETS  295.53  7AE  131.70  ETE  193.54 


LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


25.02 
TIME 
3124.09 
3809.01 
2777.25 
3631 .08 
2415.27 
3565.03 


RAL  02.12 
INJ  LAT 
-27.00 
-12.24 
-29.20 
-10.19 
-34.10 
-5.96 

BAU  1 .3049 
FAU  .02405 
BSP  17010 
FSP  -432 


RAO  6567.6  VEL  11.669  PTH  2.05  VHP  0.325 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


105.37  307.17  01.13  2 20  46 

149.01  302.30  64.26  23  0 9 

80.20  307.51  03.69  4 2 34 

135.60  301.24  61.74  23  52  17 

53.06  307.06  09.33  5 52  14 

120.19  296.69  56.20  24  12  0 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5334.0  SGR  489.4  SG3  133.3 

RRT  .5314  RRF  .5137  RTF  .0960 

SGB  5357.1  R23  .0410  R13  .0961 

SGI  5341,1  SG2  414.1  THA  2.01 


ECC  .23478 

INC 

.3701 

vi 

29.996 

RCA  92.18 

APO 

148.75 

V2 

35.138 

TAC  170.91 

ETC 

187.20 

CLP 

-174.03 

OPA  7.88 

RAP 

77.27 

ECC 

1 .2432 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2524 . 1 

- 

■27.95 

96.84 

3209.0 

- 

15.60 

142.75 

2177.2 

- 

29.84 

7 1 .44 

3031  .1 

- 

13.89 

128.04 

1815. 3 

- 

33.89 

43.82 

2965.8 

■10.37 

121 .05 

ORBIT  DETERMINATION  ACCURACY 

ST  623.6 

SR 

419.7 

SS 

231  .0 

CRT  ,6828 

CRS 

-.0605 

CST 

-.7525 

LSA  7J5.0 

MSA 

324,5 

SSA 

42.1 

ELI  700.3 

EL2 

273.0 

alf 

29.62 

LAUNCH  DATE  MAR  9 1969 


flight  time  m.oo 


ARRIVAL  CATE  SEP  3 1969 


HELIOCENTRIC  CONIC 
Rt  140,54  LAL  .00  LOL 

RP  107.81  LAP  -.18  LOP 

RC  109.959  GL  1 .23  GP 

planetocentric  conic 

C3  15.477  VHL  3.934  CLA 


168.25  VL 
73.29  VP 
-14.53  TAl 


26.124  GAL 
36.045  GAP 


24.63  RAL  86.49  RAO  6567.6 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 8 31 

3057.89 

-27.61 

100.62 

90.00 

21  51  44 

3895.96 

-9.62 

154.85 

100.00 

3 51  27 

2726.06 

-29.60 

76.43 

1 00.00 

22  51  30 

3703.02 

-7.04 

139.73 

11 0.00 

5 41  20 

2382.27 

-34.17 

50.40 

no.oo 

23  18  6 

3619.58 

-3,94 

131 .01 

A7t  89.82 

HCA 

265.05 

SMA 

120.17 

ECC  .23928 

INC  .1044 

VI 

29.996 

ATP  90.02 

TAL 

1 72 . 70 

TAP 

77.75 

RCA  91.41 

APO  140.92 

V2 

35.150 

ETS  293.57 

7AC 

131.96  ETE 

193.10 

TAC  173.34 

ETC  105.32 

CL 

-J 

5-7 

-174.76 

VEL  11,699 

PTH 

2.06 

VHP 

8.512 

OPA  8.68 

RAP  79.62 

ECC 

1 .2547 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

312-13 

03.44 

2 

59  29 

2457.9 

-20.23 

92.01 

306.47 

63.24 

22 

56  40 

3296.0 

-13.13 

147.94 

312.34 

85.65 

4 

36  53 

2126.1 

-29.89 

67.63 

305.52 

61.06 

23 

53  13 

3103.0 

-11 .64 

133.01 

312.51 

90.86 

6 

21  2 

1 782 . 3 

-33.68 

4J  .27 

303.13 

56.02 

24 

10  26 

5019.6 

-8.38 

124.73 

differential  corrections 

IDE  .1268  TRA  1 .2306  TC3-6.3446 
ROE  .2811  RRA  .1214  RC3  -.2313 
FOE  -.0545  FRA  .6077  FC3-1 .3101 
BOE  .3004  8RA  1.2366  BC3  6.3409 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  140.54  LAL  .00  LOL  168.25 
RP  107.78  LAP  .01  LOP  76.52 
RC  191.786  GL  -.05  GP  -14.11 
planetocentric  conic 
C3  16.393  VHL  4.049  OLA  23.40 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  2 44  55  3002.05 

90.00  21  49  6 3977.10 

100.00  4 ZA  35  2601.49 

100.00  22  52  7 3773.69 

110.00  6 9 44  2352.56 

110.00  23  23  26  3675.39 

DIFFERENTIAL  corrections 
TOE  -.0034  TRA  1.5064  K3-6.0205 
ROE  -2036  RRA  .1374  RC3  -.2156 
FOE  -.0941  FRA  .7346  FC3-1.1605 
BOE  .2037  BRA  1.5126  BC3  6.0244 


BAU  1.3137 
FAU  .02342 
BSP  17104 
FSP  -426 


26,072  GAL 
36.019  GAP 


SGT  5370.5  SGR 
RRT  .5213  RRF 
SGB  5392.7  R23 
SGI  5376.6  SG2 


2.91  A7L 
12.92  ATP 


TAL 

2.07  VHP  8.713  OPA 


488.4  SG3  130.5 

ST 

637.5 

SR 

43  3.6 

SS 

251  .0 

.5006  RTF  .9001 

CRT 

.4200 

CRS 

.0922 

CST 

-.0524 

.0334  R13  .9002 

LSA 

697.9 

MSA 

390.0 

SSA 

35.7 

416.3  THA  2.73 

ELI 

671  .2 

El2 

356.4 

alf 

21  .66 

180.00 

arri val 

date 

SEP 

5 1969 

1.145 

31  HCA  268.27  SMA  119.07 

ECC 

•24421 

INC 

.0000 

Vi 

29.996 

30  TAL  170.90  TAP  79.17 

RCA 

90.60 

APO 

149.14 

V2 

35.161 

59  TAE  132.13  ETE  192.06 

TAC 

175.76 

ETC 

101  .45 

CLP- 

-175.50 

RAL  90.72 
INJ  LAT 
-27.97 
-7.10 
-29.79 
-5.50 
-34.12 
-1  .61 

BAU  1.3203 
FAU  .02190 
BSP  17329 
FSP  -419 


RAD  6567.7  VEL  11.730  PTH 
INJ  LONG  INJ  RT  ASC  IN, 


9.40  RAP  83  .99  CCC  1 .2698 


96,64  317.04 

159.40  310.70 

73.13  317.17 

143.66  309.91 

48.16  317.18 

133,93  307.62 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5400.2  SGR 
RRT  .5107  RRF 
SGB  5422.0  R23 
SGI  5405.9  SG2 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

05.40 

3 34  50 

2402.9 

-28 . 32 

87.99 

62.51 

22  55  24 

3377.1 

-10.72 

152.68 

67.30 

5 9 17 

2001  .5 

-29.83 

64.32 

60.57 

23  55  I 

3173.7 

-9.38 

137.03 

92.23 

6 48  56 

1752.6 

-33.43 

38.99 

55.06 

24  24  44 

3075.4 

-6.28 

127,69 

406.3 

SG3 

127.7 

ST 

712.0 

SR 

406.4 

SS 

275.6 

.4070 

RTF 

.9030 

CRT 

.1490 

CRS 

.2131 

CST 

-.9268 

.0272 

R13 

.9039 

LSA 

758.9 

MSA 

413.7 

SSA 

30.7 

417.6 

THA 

2.65 

ELI 

715.7 

El2 

399,8 

alf 

7.08 

2162 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DAT£  MAR  9 1969  F L I GH  T TIME  182.00  ARRIVAL  DATE  SEP  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  536.580 


RL  148.54 

LAL  .00 

LOL  168.25 

VL  26.021 

GAL  3.57 

A7L  90.20 

HCA  271 .49 

SMA 

119.58 

ECC  .24959 

INC  .1977 

VI 

29.996 

RP  107.75 

LAP  .20 

LOP  79.74 

VP  36.793 

GAP  13.31 

ATP  90.00 

TAL  169.11 

TAP 

80.61 

RCA  69 . 74 

APO  149.43 

V2 

35.172 

RC  193.588 

Cl  -1 .23 

OP  -13.73 

TAl  73.82 

7AP  165.77 

ETS  288.97 

TAE  132.29 

ETE 

192.56 

7AC  170.M 

ETC  168.02 

CLP 

-176.23 

PLANETOCENTRIC  CONIC 

C3  17.550 

VHL  4.J89 

OLA  22.14 

RAL  94,79 

RAD  6567.7 

VEL  11.787 

PTH  2.08 

VHP 

8.931 

OPA  30.05 

RAP  84.39 

ECC 

1 .2000 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 18  36 

2956.45 

-28.18 

93.26 

321.91 

87.08 

4 

7 53 

2356.5 

-28.29 

04.60 

90.00 

21  47  51 

4054.92 

-4.63 

163.87 

315.18 

62.03 

22 

55  26 

3454.9 

-0.34 

157.15 

100.00 

4 55  49 

2642.98 

-29.87 

70.27 

321.97 

88.88 

5 

39  52 

2043.0 

-29.71 

61  .47 

100.00 

22  53  19 

3843.62 

-3.14 

147.52 

314.36 

60.26 

23 

57  23 

3243.6 

-7.00 

140.95 

110.00 

6 36  59 

2326.49 

-34.03 

46.13 

321 .88 

93.43 

7 

15  45 

1726.5 

-33.10 

36.99 

110.00 

23  28  39 

3732.87 

.39 

136.93 

312.16 

55.82 

24 

30  52 

3132.9 

-4.10 

130.72 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1449 

TRA  1.7953 

TC3-5.6459 

BAU  1.3255 

SOT  5426.2  SCR  - 

482.8  SC 3 

124.9 

ST  831.8 

SR  390.3 

ss 

302.6 

ROE  .2869 

RRA  .1537 

RC3  -.1985 

FAU  .02059 

RRT  , 

.5001  RRF 

.4753  RTF 

.9079 

CRT  -.0692 

CRS  .306  7 

CST 

-.9660 

FOE  -.1334 

FRA  .7815 

FC3-1 .0155 

BSP  17466 

SOB  5447.6  R23 

.0214  R13 

.9080 

LSA  883.1 

MSA  401.9 

SSA 

26.0 

0OE  .3215 

BRA  1.8018 

0C3  5.6494 

FSP  -413 

SGI  5431.6  SG2  - 

417.7  THA 

2.56 

ELI  832.4 

EL2  397.1 

alf 

177.54 

LAUNCH  DATE  MAR  9 1969 

FLIGHT  TIME  184.00 

arrival  date 

SEP 

9 1969 

HELIOCENTRIC 

: CONIC 

0I5TANCE  541.966 

RL  148.54 

LAL  .00 

La  168.25 

VL  25.971 

GAL  4 .27 

A7L  90.39  HCA  274.72 

SMA 

119.30 

ECC  .25547 

INC  .3099 

VI 

29.996 

RP  107.71 

LAP  .39 

LOP  82,97 

VP  36.767 

GAP  13.73 

ATP  90.03 

TAL  167.33 

TAP 

62-0$ 

RCA  66.62 

APO  149.70 

V2 

35.102 

RC  195.366 

GL  -2.32 

GP  -13.38 

TAL  70.17 

TAP  166.29  ETS  286.32 

TAE  132.43 

ETE 

192.26 

7 AC  178.96 

ETC  50.36 

CLP 

-176.97 

planetocentric  conic 

C3  18.979 

VHL  4.357 

OLA  20.88 

RAL  98.66 

RAO  6567.8 

VEL  11.847 

PTH  2.10 

VHP 

9.167 

DPA  10.62 

RAP  06.01 

ECC 

1.3124 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 49  53 

2917.47 

'28,28 

90.41 

326.74 

88.51 

4 

38  30 

2317.5 

-28.19 

01 .75 

90.00 

21  47  29 

4130.52 

-2.20 

168.10 

319.64 

61.76 

22 

56  19 

3530.5 

-5.96 

161 .44 

100.00 

5 25  10 

2610.23 

-29.89 

67.83 

326.76 

90.16 

6 

8 40 

2010.2 

-29.55 

59.04 

100.00 

22  54  53 

3912.99 

-.80 

1 51 .33 

318.85 

60.12 

24 

0 6 

3313.0 

-4.77 

144 .00 

110.00 

7 2 56 

2304.33 

-33.93 

44.41 

326.57 

94.44 

7 

41  21 

1704,3 

-32.94 

35.31 

110.00 

23  33  36 

*3791 .65 

2.63 

140.00 

316.71 

55.91 

24 

36  47 

3191 .7 

-1  .86 

133.79 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINA TION  ACCURACY 


TOE 

-.2927 

TRA 

2.1031 

TC3-5.2250 

BAU 

1 . 3265 

SCT  5444 ,0  SCR  478.6 

SG3  122.1 

ST 

977.5 

SR 

390.1 

SS 

330.0 

ROE 

.2915 

RRA 

.1705 

RC3  -.1794 

FAU 

.01914 

RRT  .4892  RRF  .4642 

RTF  .9115 

CRT 

-.2177 

CRS 

.3713 

CST 

-.9840 

FOE 

-.1700 

FRA 

.8307 

FC3  -.8731 

BSP 

17488 

SC6  5465.0  R23  .0179 

R13  .9116 

LSA 

1034.8 

MSA 

381  .0 

SSA 

23.8 

BOE 

.4131 

BRA 

2.1100 

BC3  5.2280 

FSP 

-402 

5C1  5449.1  SC2  417.0 

THA  2.48 

ELI 

981  .9 

El2 

379.1 

alf 

174.16 

LAUNCH 

OATE  MAR 

9 1969 

flight  time  186.00 

ARRIVAL 

CATE 

SEP 

11  1969 

HELIOCENTRIC  CONIC 

01  STANCE  547.294 

RL 

140.54 

LAL 

.00 

La  166.25 

VL 

25.922 

GAL 

5.00  A7L  90.58  HCA  j 

?77 .95  SMA  119.03 

ECC 

.26191 

INC 

.5038 

VI 

29.996 

RP 

107.60 

LAP 

.58 

LOP  86.20 

VP 

36.741 

GAP 

14.19  ATP  90.08  TAL 

165.58  TAP  83.53 

RCA 

87.05 

APO 

150.20 

V2 

35. 192 

RC 

197.110 

GL 

-3.32 

GP  -13.05 

TAL 

66.67 

7AP 

166.75  ETS  283.42  TAE 

132.56  ETE  192.02 

7AC 

176.76 

ETC 

24,94 

CLP- 

-177.71 

planetocentric  < 

CONIC 

C3 

20.717 

VHL 

4.552 

CLA  19.63 

RAL 

102.33 

RAO 

6567.8  VEL  .11.920  PTH 

2.12  VHP  9.423 

OPA 

11.12 

RAP 

89.25 

ECC 

1.3410 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 10  56 

2885.22 

-28 . 32 

88.05 

331 .53 

89.69 

5 7 1 

2285.2 

-28.06 

79.40 

90.00 

21  47  42 

4204.41 

.18 

172.23 

324.12 

61 .66 

22  57  46 

3604.4 

-3.61 

165.59 

100.00 

5 52  30 

2583.06 

-29.07 

65.81 

331 .51 

91 .23 

6 35  41 

196 3.1 

-29.30 

57.04 

100.00 

22  56  41 

3981 .60 

1 .54 

155.11 

323,37 

60.14 

24  3 2 

3361  .8 

-2.45 

140.59 

110.00 

7 27  30 

2266.26 

-33.82 

43.01 

331 .25 

95.26 

8 5 36 

1686.3 

-32.73 

33.94 

110.00 

23  38  18 

3851 .35 

4.90 

143.12 

321 .27 

56.13 

24  42  30 

3251 .3 

.42 

136.91 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.4547 

TRA 

2.4214 

TC3-4.7912 

BAU 

1 . 3278 

SCT 

5461.1 

SCR 

472.6 

SC3 

119.3 

ST 

1134,6 

SR 

381  .0 

SS 

357.6 

ROE 

.2967 

RRA 

.1870 

RC3  -.1605 

FAU 

.01782 

RRT 

.4775 

RRF 

.4519 

RTF 

.91 58 

CRT 

-.3248 

CRS 

.4252 

CST 

-.9921 

FOE 

-.2077 

FRA 

.8789 

FC3  -.7445 

BSP 

17612 

SG6 

5401.5 

R23 

.0138 

R13 

.91 58 

LSA 

1196.3 

MSA 

358.0 

SSA 

21 .5 

BDE 

.5429 

BRA 

2.4287 

6C3  4.7938 

FSP 

-396 

SCI 

5465.6 

SG2 

414.9 

THA 

2.38 

ELI 

1142.1 

EL2 

350  .0 

alf 

173.09 

LAUNCH  OATE  MAR  9 1 969  FLIGHT  TIME  188.00  ARRIVAL  CATE  SEP  1 3 1969 

HELIOCENTRIC  CONIC  OISTANCE  552.556 

Rl  148.54  UAL  .00  LOL  168.25  VL  25.873  GAL  5.76  A7L  90.78  HCA  281.18  SMA  118.76  ECC  .26895  INC  .7809  VI  29.996 

RP  107.66  LAP  .77  LOP  89.43  VP  36.716  GAP  14.67  ATP  90.15  TAL  163.84  TAP  85.02  RCA  86.82  APO  1 50 . 70  V?  35.201 

RC  198.846  GL  -4.21  OP  -12.76  TAl  63.33  TAP  167.15  £TS  2S0.26  TAE  132.67  ETC  191.78  7AC  174.37  ETC  19.07  ClP-178.46 

planetocentric  CONIC 


C3  22.809 

VHL 

4.776 

DlA  18.41 

RAL  105.79 

RAO  6567.9  VEL  12.006 

PTM  2.14 

VHP 

9. 

701 

DPA  ,11.55 

RAP 

91.70 

ECC 

1 .3754 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90.00 

4 

45  53 

2859.24 

-28.31 

86.15  336.27 

90.64 

5 

33 

32 

2259.2 

- 

27.92 

77.51 

90.00 

21 

48  19 

4276.83 

2.52 

176.27  328.62 

61.79 

22 

59 

36 

3676.8 

-1  .27 

169.64 

100.00 

6 

18  16 

2561 .31 

-29.83 

64.20  336.23 

92.00 

7 

0 

58 

1961 .3 

- 

29.22 

55.44 

100.00 

22 

50  37 

4049.99 

3.84 

158.86  327.09 

60.33 

24 

6 

7 

34  50.0 

-.13 

152.33 

1 10 .00 

7 

50  36 

2272.46 

-33.73 

41.94  335.91 

95.89 

8 

28 

28 

1672.5 

- 

32.55 

32.90 

110.00 

23 

42  47 

3911  .61 

7.18 

146.30  325.83 

56.49 

24 

47 

59 

3311  .6 

2.72 

140.05 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6254 

TRA 

2.7574 

TC3-4.3469 

BAU  1.3262 

SCT  5473. A SCR 

465.3  SG3 

116.7 

ST  1293.3 

SR 

371  .6 

SS 

304  .6 

ROE  .3030 

RRA 

.2034 

RC3  -.1414 

FAU  .01651 

RRT  .4652  RRF 

.4396  RTF 

.9201 

CRT  - .3985 

CRS 

.4659 

CST 

-.9957 

FDE  -.2447 

FRA 

.9285 

FC3  -.6267 

BSP  17710 

SC6  5493.1  R23 

.0103  R13 

.9201 

LSA  1357.7 

MSA 

338.0 

SSA 

19.5 

BOE  .6950 

BRA 

2.7649 

BC3  4.3492 

FSP  -389 

SGI  5477.7  SC2 

41J.6  THA 

2.28 

ELI  1302.3 

EL2 

330 .4 

alf 

172.99 

2163 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  cate  MAR  9 J 969 


Flight  time  190.00 


ARRIVAL  CATE  SEP  15  1969 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

2839.13 

-20.29 

04.60 

340.97 

91.30 

5 50  9 

2239.1 

4347,06 

4.79 

100.25 

333.12 

62.06 

23  1 42 

3747.9 

2544.79 

-29.78 

62.97 

340.91 

92.72 

7 24  31 

1944.0 

4117.43 

6.11 

162.59 

332.40 

60.60 

24  9 16 

351 7,4 

2262.87 

-33.66 

41.20 

340.55 

96.32 

8 49  56 

1662.9 

3972 . 1 1 

9.44 

149.53 

330.37 

56.99 

24  53  13 

3372-1 

0AU  1.3216 
FAU  .01524 
BSP  17791 
FSP  -3 82 


VL  25.770 
VP  36.665 
7AL  57.10 

RAL  112.05 
INJ  LAT 
-20.26 
7.00 
-29.74 
0.3! 
-33.62 
11.66 

0AU  1.3117 
FAU  .01394 
BSP  1 7770 
FSP  -372 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5400.7  SGR 
RRT  .4521  RRF 
SC6  5499.7  R23 
SGI  5404.6  SG2 


HELIOCENTRIC  CONIC 

RL  140.54  LAL  .00  LOL  168.25  vl  25.025 

RP  107.63  LAP  .95  LOP  92.66  VP  36.690 

RC  200.549  Gl  -5.02  GP  -12.49  7Al  60.16 

planetocentric  CONIC 

C3  25.306  VHL  5.031  CLA  17.23  RAL  109.03  RAO  6560.0  VEL  12.111  PTH 


90.00  5 10  50 

90.00  21  49  14 

100.00  6 42  7 

10 0.00  23  0 30 

110.00  0 12  13 

1 10.00  23  47  1 

differential  corrections 

TOE  -.0047  TRA  3.1115  TC3-3.9043 

ROE  .3104  RRA  .2195  RC3  -.1227 

FOE  -.2007  FRA  .9799  FC3  -.5213 

DOE  .6625  BRA  3.1193  6C3  3.9063 

LAUNCH  OATE  MAR  9 1969 

heliocentric  CONIC 

RL  140.54  LAL  .00  LOL  160.25 

RP  107.60  LAP  1.13  LOP  95.90 

RC  202.227  GL  -5,73  GP  -12.24 

planetocentric  conic 
C3  20.276  VHL  5.310  DLA  16.10 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 33  53  2624.54 

90.00  21  50  20  4417.52 

100.00  7 4 12  2533.20 

100.00  23  2 42  4104.01 

110.00  0 32  21  2257.47 

110.00  23  51  2 4032.59 

DIFFERENTIAL  CORRECTIONS 
TDE  -.9097  TRA  3.4005  TC3-3.4603 

ROE  .3191  RRA  .2351  RC3  -.1045 

FDE  -.3150  FRA  1.0343  FC3  -.4260 

BOE  1.0399  BRA  3.4964  0C3  3.4699 


OISTANCE  557.740 

GAL  6.50  A7L  90.90  MCA  284.41  SMA  110.50  ICC  .27660  INC  .9025  VI  29.99 6 

CAP  _J5±20  _A7P  90.24  TAl  162.12  TAP  06.54  RCA  85.7!  APO  151.20  V2  35.209 

7AP  167.49  ETS  276.89  7AE  132.77  CTE  191.55  7AC  171.96  ETC  16.68  ClP-179.22 


-27.79 
1 .02 
-29.08 
2.15 
-32.42 
5.03 


76. D5 
173.60 
54  .23 
156.03 
32.19 
143.22 


ORBIT  DETERMINATION  ACCURACT 


456.0 

SG3 

114.1 

ST 

1446.7 

SR 

362.1 

SS 

410-3 

.4271 

RTF 

.9245 

CRT 

-.4508 

CRS 

.4970 

CST 

-.9976 

.0076 

R13 

.9245 

LSA 

1512.9 

MSA 

321 .3 

SSA 

18.0 

407.2 

THA 

2.17 

ELI 

1456.4 

El2 

321  .'1 

ALF 

173.23 

192.00 

arrival 

DATE 

SEP 

17  1969 

DISTANCE  562,034 

7,44  A7L  91,19  HCA  207,65  SMA  110.24  ECC  .28515  INC  I. 1901  Vl 
15.76  ATP  90.36  TAL  160.44  TAP  00.09  RCA  04.53  APO  151.96  V2 


GAL 
GAP 

TAP  167,76  ETS  273.20  7AEJ 32.04  ETE  191.33  7AC  169.55  ETC 


29.996 
35.217 
15.37  ClP'180 .00 


RAO  6560. 
INJ  LONG 
03.62 
104.17 
62.12 
166.30 
40,70 
152.00 
MIO-< 
SGT 
RRT 

see 

SGI 


1 VEL  12.233  PTH  2.20  VHP  10.333 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

345.62  91.91  6 20  57 

337.62  62.49  23  3 57 

345.55  93.17  7 46  25 

336.91  61 .10  24  12  26 

345.16  96.57  9 9 50 

334.90  57.64  24  50  14 

COURSE  EXECUTION  ACCURACY 
5401.7  SGR  447.3  SG3  111.5 
.4302  RRT  .4147  RTF  .9290 
5499.9  R23  .0061  R13  .9290 

5405.2  SG2  401.0  THA  2.06 


DPA  12-20  RAP  96.62  ECC  1.4653 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2224.5  -27.69  75.00 

3017.5  3.26  177.49 

1933.3  -20-90  53.39 

3504.0  4.40  159.70 

1657.5  -32.35  31-70 

3432-6  7.31  146-41 

OR0IT  DETERMINATION  ACCURACY 
ST  1509.6  SR  352.9  SS  434.2 

CRT  -.4076  CRS  .5195  CST  -.9905 

LSA  1657.1  MSA  306.3  SSA  16.7 

ELI  1599.3  Elw2  306.2  AlF  1 73 . 59 


LAUNCH  CATE  MAR  9 1969 


flight  time  194,00 


ARRIVAL  CATE  SEP  19  1969 


HELIOCENTRIC  CONIC 


RL  148.54 

LAL 

.00 

La  160.25 

VL 

RP  107.50 

LAP 

1.31 

LOP  99.14 

VP 

RC  203-060 

CL 

-6.36 

GP  -12.02 

TAL 

PLANETOCENTRIC  CONIC 

C3  31.797 

VHL 

5.639 

CLA  15.03 

RAL 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

II 

90,00 

5 

55  7 

2815.12 

-< 

90.00 

21 

51  33 

4405.77 

100.00 

7 

24  36 

2526.52 

-j 

100.00 

23 

4 45 

4249.59 

110.00 

0 

51  2 

2256.11 

- 

110.00 

23 

54  49 

4092.77 

DISTANCE  567.020 

25.732  GAL  0.35  ATL  91.41  HCA  290.08  SMA  117,99  ECC  .29447  INC  1.4053  Vl 

36.640  GAP  16.30  ATP  90.50  TAl  150.79  TAP  09.67  RCA  03.25  APO  152.74  V2 


54.38  TAP  167.96  ETS  269.46  7AE  132.90  ETE  191.12  TAC  167.16  ETC 


29.996 
35 .225 
14.54  CLP  179.22 


9.13 


10.44 


13.83 


DIFFERENTIAL  CORRECTIONS 
TOE- 1.1097  TRA  3.0030  TC3-3.0550  BAU  1.2992 

RCE  .3289  RRA  .2494  RC3  -.0070  FAU  .01273 

FOE  -.3502  FRA  l .0898  FC3  -.3467  BSP  1 78 1 6 

BOE  1 .2343  BRA  3.8918  8C3  3,0.563  FSP  -365 

LAUNCH  DATE-  MAR  9 1969 


RAO  6560.3  VEL  12.376  PTH  2.23  VHP  10.695 
INJ  LONG  INJ  RT  ASC  INJ  ATMT H INJ  TIME 
82.93  350.22  92.26  6 42  2 

100.06  342.10  63.08  23  6 19 

61.62  350.14  93.43  0 6 43 

170.01  341.40  61.03  24  1 5 34 

40.60  349.73  96.63  9 28  30 

156.12  339.41  50.43  25  3 2 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5479.7  SGR  436.3  SG3  109.1 

RRT  .4222  fcRF  .4006  RTF  .9340 

SG6  5497.1  R23  .0046  R13  -9340 

SCI  5402.9  SG2  395.3  THA  1.94 


flight  time  196.00 


OPA  12.43  RAP  99.00  ECC  1.5253 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2215.1  -27.62  74.32 

3005.0  5,44  181.32 

1926.5  -28.92  52.90 

3649.6  6.59  163.33 

1656.1  -32.33  31.68 

3492.0  9.56  149.63 

ORBIT  DETERMINATION  ACCURACY 
ST  1724.7  SR  343.4  SS  457.4 

CRT  -.5107  CRS  .5401  CST  -.9991 

LSA  1793,4  MSA  292.0  SSA  15.5 

ELI  1734.1  El2  292.0  AlF  173-93 

ARRIVAL  CATE  SEP  21  1969 


VL  25.607 
VP  36.615 
7AL  51.77 


GAL 

GAP 


OISTANCE  572.679 

9.33  A7L  91.63  HCA  294.12  SMA  117.75 
17.06  ATP  90.67  TAL  157.10  TAP  91.30 


HELIOCENTRIC  CONIC 
Ru  140.54  LAL  .00  LOL  160.25 

RP  107.56  LAP  1 U9  LOP  102.37 

RC  205.508  Gl  -6.91  GP  -11.01 

planetocentric  conic 

C3  35.966  VHL  5.997  DLA  14,02  RAL  117.40  RAD  6560.4  VEL  12.543  PTH  2.27  VHP  U .092  OPA  12.60  RAP  101.53  ECC  1.5919 


7AP  160.09  ETS  265.44  7A£  132.93  ETE  190.92 


ECC  .30474  INC  1 .6303  Vl  29.996 
RCA  81.07  APO  153.64  V2  35.232 
TAC  164.78  ETC  13.97  ClP  170.4J 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

• INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

14  30 

2810. 51 

-28-22 

02.59 

354.76 

92.43 

7 1 

29 

2210,5 

-27.59 

73-98 

90.00 

21 

52  51 

4552.54 

11.16 

191.91 

346,56 

63.81 

23  0 

44 

3952.5 

7.55 

185.09 

100.00 

7 

4S  24 

2524.23 

-29.70 

61  .45 

354.67 

93.52 

0 25 

28 

1924.2 

-20-90 

52.73 

100.00 

23 

6 46 

4314.05 

12.49 

173.70 

345.87 

62.62 

24  18 

41 

3714.1 

8.72 

166-93 

110.00 

9 

8 10 

2256.61 

-33.63 

40.87 

354.26 

96.51 

9 45 

56 

1658.6 

-32.36 

31  .87 

iio.ob 

0 

2 18 

4152.44 

15.93 

159.46 

343.90 

59.35 

1 11 

31 

3552.4 

11.75 

152.86 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  E«CUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe-1 .3944 

TRA 

4.3021 

TC3-2.6697  BAU  1.2042 

SGT 

5474.9  SCR 

424.1  SG3 

106.7 

ST  1043.7 

SR  353.9 

SS 

479.0 

RDE  . 3399 

RRA 

.2626  RC3  -.0724 

FAU  .01154 

RRT 

.4052  RRF 

.3053  RTF 

.9388 

CRT  -.5422 

CRS  .5575 

CST 

-.9993 

FDE  -.3853 

FRA 

1.1483 

FCJ  -.2779 

BSP  17092 

SG6 

5491.3  R23 

.0032  R1 3 

.9306 

LSA  1913.8 

MSA  279.2 

SSA 

14,6 

BOE  1.4352 

BRA 

4.3101 

6C3  2.6707 

FSP  -359 

SCI 

5477.6  SC2 

307.5  THA 

1.81 

ELI  1852-7 

EL2  279.2 

ALF 

174 ,26 

2164 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968 -69  t 


LAUNCH  CATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
*L  148. 54  LAL  .00  LOL  160.25 

ffP  107.54  LAP  1.66  LOP  105.61 

PC  207.U1  Gl  -7.38  GP  -11.62 

-planetocentric  CONIC 

C3  40.906  VHL  6.396  OLA  13.07 

LNCH  A7MTH  LNCH  TINE  L'l  TIME 
90.00  6 32  32  2810.32 

90.00  21  54  13  4617.76 

100.00  8 0 40  2526.08 

100.00  23  8 46  4377.23 

110.00  9 24  12  2264. 7j 

110.00  0 5 39  4211 .37 

DIFFERENTIAL  CORRECTIONS 
TOE-1. 6115  TRA  4.7473  TC3-2.3083 
ROE  .3522  RRA  .2741  RC3  -.0584 
FOE  -.4203  FRA  1.2104  FC3  -.2193 
BOE  1.6495  BRA  4.7552  0C3  2.3090 

LAUNCH  OA  TE  MAR  9 1969 

HELIOCENTRIC  CONIC 
PL  148.54  LAL  .00  La  168.25 

PP  107.53  LAP  1.82  LOP  108.86 

PC  208.690  CL  -7.79  CP  -11.44 

PLANETOCENTRIC  CONIC 
C3  46.767  VHL  6.839  OLA  12.20 

LNCH  TIME  L-I  TIME 
6 48  53  2814.17 

21  55  35  4681 .30 

9 16  28  2531 .73 

23  10  41  4438.98 

9 38  47  2274.14 

0 B 47  4269.34 

DIFFERENTIAL  CORRECTIONS 
TOE-1.8354  TRA  5.2257  TC3-1 .9712 
POE  .3662  Pf?A  .2836  RC3  -.0459 
FOE  -.4547  FPA  1 .2778  FC3  -.1691 
BOE  1.8716  BPA  5.2334  BC3  1.97J7 


VL  25,643 
VP  36.590 
7AL  49.35 

PAL  119.89 
INJ  LAT 
-28.22 
13.09 
-29.71 
14.43 
-33.68 
17.95 

BAU  1.2628 
FAU  .01036 
BSP  1 7929 
FSP  -352 


82.58 
195.73 

61.58 
177.38 

41.34 

162.85 


7 19  22 
73  II  10 

8 42  46 

24  21  43 
10  1 57 

1 15  50 


OPA  32.71  RAP  103.96  ECC  1 .6732 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


flight  time  198.00  arrival  cate  sep  23  1969 

DISTANCE  577.386 

CAL  10.38  A7L  91.87  HCA  297.35  SMA  117.52  ECC  .31607  INC  1 .8669  VI  29.996 

CAP  17.79  A7P  90.86  TAl  155.62  TAP  92.98  PCA  80.37  APO  154.66  V2  35.238 

7AP  168.14  ETS  261 .27  ?A£  132.94  ETE  190.72  TAC  162.41  ETC  33.54  ClP  177.59 

RAO  6568.6  VEL  12.739  PTH  2.32  VHP  11.529 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
359.23  92.43 

350.98  64,67 

359.14  93.45 

350.31  63.54 

358.75  96.24 

348.37  60.41 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5464.8  SGR  410.7  SC3  104.4 

RRT  .3656  RRF  .3682  RTF  .9439 

SG6  5480.2  R23  .0027  R13  .9439 

SCI  5467. J SG2  378.8  THA  1.67 


2210.3 

4017.0 

1926.1 

3777.2 
1 664 . 7 
3611  .4 


-27.58 
9.57 
-28.92 
10.76 
-32.45 
13.87 

ORBIT  DETERMINATION  ACCURACY 
ST  195] . 2 SR  324 .5  SS  501 .4 

CRT  -.5627  CRS  .5727  CST  -.9995 

LSA  2023.0  MSA  267.0  5SA  13.7 

ELI  1959.9  El2  267.0  ALF  174.55 


73.97 

188.82 

52.87 

170.51 

32.32 

156.10 


flight  time  200.00 


ARRIVAL  DATE  SEP  25  1969 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


VL  25.601 
VP  36.565 
7Al  47.12 

RA L 122.11 
INJ  LAT 
-28.23 
14.91 
-29.73 
16.27 
-33.74 
19.86 

BAU  1.2328 
FAU  .00913 
BSP  17847 
FSP  -342 


DISTANCE  581.912 

*00'^  SMA  117. 29  ECC  .32862  INC  2.1178  VI  29.996 

A7P  ^1  *08  TAL  154.12  TAP  94, 7J  RCA  78.74  APO  155.83  V2  35.243 

7AP  168.11  ETS  256.96  2A£  132.91  ETE  190.53  7AC  160.00  ETC  13.22  ClP  176.7a 


gal 

GAP 


RAO  6568.7  VEL  12.967  PTH  2.36  VHP  12.012 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME 


LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
PL  140.54  LAL  .00  La  3 68.25 

PP  107.51  LAP  1 .98  LOP  112.10 

PC  210.2 44  GL  -8.14  GP  -11.20 

PLANETOCENTRIC  CONIC 
C3  53.730  VHL  7.331  OLA 

LNCH  A7MTH  LNCH  TIME 


82.86  3.63  92.29 

199.51  355.37  65.64 

62.00  3.54  93.23 

101.04  354,72  64.57 

A2.07  3,17  95,81 

166.25  352.80  61.59 

M 10 -COURSE  EXECUTION  ACCURACY 
SGT  5449.5  SGR  396.4  $G3  102.2 

RRT  .3639  RRT  .3496  RTF  .9490 
SG8  5463.9  R23  .0020  RI3  .9490 

SGI  5451.4  SG2  369.1  THA  1.52 

Flight  time  202.00 


7 35  47 

23  13  36 

8 50  40 

24  24  40 
10  16  41 

1 19  56 


DPA  12.76  RAP  106.37  ECC  1.7697 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2214.2  -27,61  74.25 

*001.3  11.50  192.49 

1931.7  -20.97  53.28 

3839.0  12.72  174.05 

1674.1  -32,57  33.03 

3669.3  15.91  159.36 

ORBIT  DETERMINATION  ACCURACY 

ST  2043,8  SR  315.4  $S  522.2 

CRT  -.5797  CRS  ,5055  CST  -.9996 

LSA  2117.4  MSA  255.9  SSA  12.9 

ELI  2052.1  El2  255.9  AlF  174.81 

ARRIVAL  DATE  SEP  2 7 1969 


11.39 
L-I  TIME 
2823  .69 
4743.02 
2540.83 

4499.12 
2286.59 

4326.12 


90.00  73  46 

90.00  21  56  56 

100.00  8 30  51 

100.00  23  12  32 

110.00  9 52  6 

110.00  0 11  43 

DIFFERENTIAL  CORRECTIONS 
TOE-2.0760  TRA  5.7319  TC3-1 .6670 

ROE  .3815  RRA  .2903  RC3  -.0351 

FOE  -.4912  FRA  1.3488  FC3  -.1281 

BOE  2.1116  BRA  3.7392  BC3  1.6674 

LAUNCH  DATE  MAR  9 1969 


VL  25.559 
VP  36 . 540 
7AL  45.06 

RAl  124.15 
INJ  LAT 
-28.25 
16.61 
-29.77 
17.99 
-33.83 
21.66 

BAU  1.3979 
FAU  .00795 
BSP  J 7880 
FSP  -336 


DISTANCE  586.218 

GAL  12.73  A7L  92. 39  HCA  303.83  SMA  117.07  ECC  ,34255  INC  2.3863  Vi  29,996 

GAP  19.50  A7P  91.33  TAL  152.69  TAP  96.52  RCA  76 .97  APO  1 57 . 1 7 V2  35.248 

7AP  167.99  ETS  252.50  7AE  132.85  £T£  190.34  7AC  157,77  ETC  12.97  ClP  175  85 


RAO  6568.9  VEL  13.232  PTH  2.42  VHP  12.549  DPA 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


12.76  RAP  108.74  ECC  I .8844 


83.41 

203.25 

62.68 

184.67 
43.03 

169.67 


7,94 

359.71 

7.86 

359.07 

7.53 

357.19 


92.02 

66.73 

92.87 

65.72 

95.25 

62.89 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5430.8  SGR  380.9  SG3  100.0 


IN^  TIME 

PO  CST  TIM 

INJ  2 lat 

INJ  2 LONG 

7 50  40 

2221 .7 

-2 7.67 

74 , 79 

23  15  59 

4143.0 

13.32 

196.32 

9 13  12 

1940.8 

-29.05 

53.95 

24  27  31 

3899.1 

14.57 

177.56 

10  30  13 

1686.6 

-32.73 

33.97 

1 23  49 

3726.1 

17,05 

162.61 

ORBIT  DETERMINATION  ACCURACY 


RRT  .3382  RRF 
SCO  5444.1  R23 
SGI  5432.3  SG2 


.3269  RTF 
.0030  R13 
358.4  THA 


.9542 

.9542 

1.36 


ST  2J26.0  SR 
CRT  -.5972  CRS 
LSA  2202.1  MSA 
ELI  2134.0  El2 


306.1  SS  543.7 
.5996  CST  -.999 7 
2 44.7  SSA  12.2 
244.6  ALF  175.02 


flight  time  204.00 


ARRIVAL  OATE  SEP  29  1969 


HELIOCENTRIC  CONIC 
PL  140.54  LAL  .00  La  i 

PP  107.50  LAP  2. 14  LOP  i 

PC  211 .773  Gl  -0.44  GP  - 

PLANETOCENTRIC  CONIC 
C3  62.060  VHL  7.870  OLA 

LNCH  A7MTH  LNCH  TIME  L-J 


90.00  7 17  14  2832 

90.00  21  58  16  4802 

100.00  0 43  53  2553 

100.00  23  14  10  4557 

110.00  10  4 11  2301 

110.00  0 14  26  4381 

DIFFERENTIAL  CORRECTIONS 
TDE-2.3311  TRA  6.2757  TC3-1 

POE  .3984  RRA  .2938  RC3  - 

FDE  -.5287  FRA  1.4257  FC3  - 

BDE  2.3649  0RA  6.2826  8C3  J 


68.25 

15.34 

11.13 

10,65 

TIME 

50 

.71 

.02 

.43 

.76 

.46 

.3901 

.0258 

.0939 

.3903 


VL  25.518 
VP  36.516 
7AL  43.19 

RAl  126.00 
INJ  LAT 
-28.27 
18.17 
-29.80 
19.59 
-33.91 
23.34 

BAU  1.1536 
FAU  .00673 
BSP  1 7079 
FSP  -329 


GAL 

GAP 


DISTANCE  590.255 

14.06  A7L  92.68  HCA  307.07  SHA  116.85  ECC  .35805  INC  2.6760  VI  29.996 
20.49  A7P  91.61  TAL  151.34  TAP  98.40  RCA  75.01  APO  158.69  V2  35.252 


TAP  167.70  ETS  240.14  7A£  132.74  ETE  190. J4  7AC  155.50  ETC  12.70  CLP  174.93 

RAO  6569.2  V£L  13.543  PTH  2.40  VHP  13.147  DPA  12.71  RAP  113.08  ECC  2 0213 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


84.20 
206.93 

63,  *0 
188.27 

44.21 
173.09 


12.15 

3.97 

12.09 

3.35 

11.79 

1.52 


91 .62 
67.90 
92.40 
66.96 
94.56 
64.29 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5407.6  SGR  364.6  SG3  97.9 

RRT  . .3083  RRF  .3003  RTF  .9594 

SG0  5419.8  R23  .0035  R13  .9594 

SGI  5408,7  SG2  346.7  THA  1.20 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 4 27 

2232.5 

-27.75 

75.57 

23  18  19 

4202.7 

15.02 

199.67 

9 26  26 

1953.0 

-29.15 

54  .84 

24  30  16 

3957.4 

16.30 

181  .02 

10  42  33 

1701 .8 

-32.91 

35.11 

1 27  27 

3781 .5 

19.69 

165.86 

ORBIT  DETERMINATION  ACCURACY 
ST  2195.5  SR  297.0  SS  565.8 

CRT  -.6339  CRS  .6136  CST  -.9998 

LSA  2274.6  MSA  233.7  SSA  11.5 

ELI  2203 J.  EL2  233.7  alF  175.20 


2165 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  i VOL  4.  1968-69' 


LAUNCH  CATC  MAP  9 1969 

HELIOCENTRIC  CONIC 
J?L  lid, 54  LAL  .00  LOL  168.25 

RP  107.49  LAP  2.28  LOP  118.59 

RC  213.276  0L  -8.68  OP  -10.99 

planetocentric  CONIC 
C3  72. 041  VHL  8.488  OLA  9.99 

LNCH  A7MTH  LNCM  TIME  L'l  TIME 
90.00  7 29  20  2646.23 

90.00  21  59  34  4860.17 

100.00  8 55  36  2567.96 

100.00  23  15  58  4613.66 

110.00  10  15  4 2319.31 

110.00  0 16  56  4435.08 

DIFFERENTIAL  CORRECTIONS 
TOE-2.6007  TRA  6.8616  TC3-1.1398 

ROE  .4174  RRA  .2934  RC3  -.0181 

FOE  -.5679  FRA  1.5097  FC3  -.0655 

0OE  2.6340  BRA  6.8678  8C3  1 .1400 


FLIGHT  time  206.00 


DISTANCE  593.964 

VL  25  479  GAL  15.51  A/L  92.99  HCA  310.30  5HA  116.65 
VP  36.492  GAP  21.60  A7P  91.94  TAl  150.08  TAP  100.39 
7AL  41.49  7AP  167.48  ET$  243.70  7AE  132.58  ETC  189.94 


RAL  127.68 
INJ  LAT 
-28.30 
19.61 
-29.04 
21.05 
-34.00 
24.88 

BAU  1.0979 
FAU  .00545 
0SP  17858 
FSP  -323 


RAD  6569.4 
INJ  LONG 
85.20 
210.53 
64.69 
191 .81 
45.57 
176.49 


VCL  13.907  PTH  2.54  VHP  13.816 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATC  OCT  1 1969 


ECC  .37536  INC  279915  VI  29.996 
RCA  72. 86  APO  160.43  v2  35.255 
7AC  153.28  ETC  12.62  CtP  173.95 

DPA  12.62  RAP  113.37  ECC  2-1856 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


16.24 

8.14 

16.20 

7.54 

15.96 

'5.78 


91.12 
69.15 
91 .82 
68.27 

93.76 

65.77 


8 16  46 

23  20  34 

9 38  24 

24  32  52 
10  53  43 

1 30  51 


2246.2 

4260.2 

1968.0 
4013.7 

1719.3 

3835.1 


-27.84 
16.60 
-29.27 
17.91 
-33.11 
21  .40 


76.57 

203.15 

55.93 

184.42 

36.45 

169.08 


347.5 

SG3 

95.8 

.2685 

RTF 

.9644 

.0043  R13 

.9644 

334.2 

THA 

1 .01 

LAUNCH  OATE  MAR  9 1969 
HELIOCENTRIC  CONIC 

RL  148.54  LAL  .00  LOL  168.25  VL  25.442 
RP  107.40  LAP  2-42  LOP  121.84  VP  36.468 
RC  214.754  GL  -0.89  GP  -10.85  7AL  39*97 
PLA*€T0CENTRJC  CONK 

C3  84.079  VHL  9.169  OLA  9.40  RAL  129.18 
LNCH  A7MTH  LNCH  TIME  L-l  TIME  INJ  LAT 
90.00  7 40  4 2862.53  -28.31 

90.00  22  0 40  4915.10  20.90 

100.00  961  2585.32  -29.87 

100.00  23  1,7  32  4667.54  22*36 

110.00  10  24  45  2338.95  -34.08 

110.00  0 19  13  4406.67  26.28 

differential  CORRECTIONS 
TOE-2.0043  TRA  7.4987  TC3  -.9132  BAU  1 .0266 
ROE  .4386  RRA  .2802  RC3  -.0118  FAU  .00403 
FOE  -.6083  FRA  1 .6027  FC3  -.0415  BSP  17735 
BOE  2.9174  BRA  7.5043  0C3  .9133  FSP  -3U 


MIO-COURSC  execution  ACCURACV 
SCT  5380.1  SCR 
RRT  .2731  RRF 
SOB  5391 .3  R23 
SCI  5301 .0  SC 2 

FLIGHT  time  200.00 

01  STANCE  597.264 

GAL  17.10  ATI  93.34  HCA  313.54  SMA  116-45 

CAP  22.05  ATP  92.30  TAL  140.95  TAP  102.49 

TAP  167.06  ETS  239.29  7AE  132.36  ETE  109.73 

RAO  6569.6  VEL  14.333  PTH  2.61  VHP  14.569 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TI»C 


06.39 

214.04 

65.96 

195.27 

47.10 

179.85 


20.19 

12.19 
20.17 
11.62 
19.99 

9.93 


90.52 

70.45 

91.14 

69.63 

92.05 

67.31 


0 27  46 

23  22  43 

9 49  6 

24  35  19 

11  3 44 

1 34  0 


2262.5 
4315.1 
1905.3 

4067.5 
1730.9 
3006.7 

ORBIT  DETERMINATION  ACCURACY 


280.1 

SS 

588.8 

.6281 

CST 

-.9998 

222. 9 

SSA 

10.9 

222-9 

alf 

175.34 

DATE 

OCT 

3 1969 

3.3389 

VI 

29.996 

162.42 

V2 

35.258 

12.50 

CLP 

172.92 

115.60 

ECC 

2.3837 

i 2 LAT 

INJ 

2 LONG 

27.94 

77.75 

18.04 

206.53 

29.40 

57.21 

19.39 

187.74 

■33.31 

37.94 

22. 97 

172.25 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  168.25 

RP  107.48  LAP  2.55  LOP  125.09 

RC  216.204  GL  -9.05  GP  -10.73 

planetocentric  CONIC 
C3  98.694  VHL  9.934  OLA  8.88 

LNCH  ATMTH  LNCH  TIME  L-I  T JME 
90.00  7 49  27  2881.08 

90.00  22  1 57  4967.18 

100.00  9 15  7 2604.77 

100.00  23  18  58  4718.72 

110.00  10  33  13  2360.36 

110.00  0 21  17  4535.89 

DIFFERENTIAL  CORRECTIONS 
TOE-3. 1926  TRA  8.1846  TC3  -.7132 
ROE  .4623  RRA  .2768  RC3  -.0069 

FOE  -.6528  FRA  J .7042  FC3  -.0221 

BOE  3.2259  BRA  8.1893  0C3  .7j32 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
Rl  140.54  LAL  .00  LOL  168.25 

RP  107.47  LAP  2.67  LOP  128.34 

RC  217.629  OL  -9.17  GP  -10.61 

planetocentric  conic 


90.00 
90.00 

100.00 

100.00 
110.00 
110.00 


SOT  5348.7  SCR 
RRT  .2317  RRF 
SOB  5350.9  R23 
SGI  5349.3  S02 

flight  time  210.00 


330.0  SG3 

93.9 

ST 

2298.0  SR 

.2307  RTF 

.9693 

CRT 

- ,6476  CRS 

.0054  RJ  3 

.9693 

LSA 

2385.3  MSA 

321.0  THA 

.82 

ELI 

2305,2  €L2 

DISTANCE  600.054 

VL  25.406  GAL  10.07  ATL  93.73  HCA  316.70  SMA  116. TJ 

VP  36.445  GAP  24.26  ATP  92.72  TAL  147.95  TAP  104.73 

?AL  30.63  TAP  166.53  ETS  234.93  7AE  132.06  ETE  109.51 


ARRIVAL  DATE  OCT  5 1969 


ECC  .41658  INC  3.7259  VI  29.996 
RCA  67.83  APO  164.70  V2  35.259 
7AC  149.02  ETC  12.41  ClP  l7l  .82 


RAL  130.50 
INJ  LAT 
-28.32 
22.05 
-29.89 
23.54 
-34.14 

27.53 

0AU  .9410 
FAU  .00252 
BSP  17719 
FSP  -309 


«0  6,69.9  VEL  M.M4  PTH  2,69  VHP  >,.422 


INJ  LONG 
07.75 
217.43 
67.43 
198.62 
40.77 
183.13 


INJ  RT  ASC 
23.98 
16.09 
23.98 
15.54 
23.88 
13.93 


INJ  ATMTH 
89.84 
71.77 
90.38 
71.02 
91.07 
68.89 


INJ  TIME 
0 37  28 
23  24  44 
9 58  32 
37  37 
12  33 
36  53 


24 

n 

i 


2281 .1 
4367.2 

2004.8 
4118.7 
1760.4 

3935.9 


-28.04 

19.35 

-29.52 

20.73 

-33.50 

24.41 


79.10 

209.60 

58.64 

190.95 

39.59 

175.35 


MIO-COURSC  EXECUTION  ACCURACY 


RRT 

SG6 

SCI 


ORBIT  DETERMINATION  ACCURACY 


,312.6  SGR 

312.1 

SG3 

92.0 

.1812  HRF 

.1835 

RTF 

.9739 

,321.8  R23 

.0066  R13 

.9739 

,312.9  SC2 

306.9 

THA 

.61 

BAU 


0 23  7 

DIFFERENTIAL  CORRECTIONS 
TOE-3.5230  TRA  8.9326  TC3  -.5350 

ROE  .4893  RRA  .2582  RC3  - .0033  FAU 

FOE  -.7006  FRA  1.8172  FC3  -.0058  BSP 

BOE  3.5568  BRA  8.9363  BC3  .5350  FSP 


FLIGHT  TIME  212.00 
DISTANCE  602.201 

VL  25  372  GAL  20.03  ATL  94.16  HCA  320.01  SMA  116.09 

VP  36.422  CAP  25.86  ATP  93.19  TAL  147.13  TAP  107.14 

TAL  37.49  TAP  165.08  ETS  230.66  TAE  131.68  ETE  189.27 

RAL  131.64  RAO  6,70.2  VEL  15.424  PTH  2.76  VHP  16.391 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
£7.57  89.09  0 45  48 

19.79  73.08  23  26  37 

27.59  89.54  10  6 30 

19.27  72.41  24  39  43 

27.58  90.81  11  20  10 

17.75  70.47  1 39  29 


L-I  TIME 

INJ  LAT 

INJ  LONG 

2901.61 

-28.30 

89.25 

5016.01 

23.05 

220.66 

2626.06 

-29.89 

69.01 

4766.80 

24.57 

201.02 

2383.29 

-34.17 

50.56 

4582.34 

28.63 

106.30 

2301  .6 

4416.0 

2026.1 
4J66. 8 

1783.3 

3982.3 


.8338 

SCT 

5272,1  SGR 

294.4 

SG3 

90.2 

.00070 

RRT 

,1201  RRF 

.1256 

RTF 

.9782 

17672 

see 

,280.3  R23 

.0078 

R13 

.9782 

-303 

SGI 

,272.2  SC2 

292.2 

THA 

.39 

271  .0 

SS 

640. 1 

.6599 

CST 

-.9998 

201  .7 

SSA 

9.6 

201 .5 

alf 

175.54 

CATE 

OCT 

7 1969 

4.1624 

VI 

29.996 

167.32 

V2 

35.260 

12.34 

CLP 

170.63 

119.82 

ECC 

2.9105 

1 2 LAT 

INJ 

2 LONG 

28.15 

00.59 

20.52 

2)2.90 

■29.63 

60.21 

21  .93 

194 .02 

■33.68 

41  .35 

25.70 

170.35 

mON  ACCURACY 

263.0 

SS 

669.9 

.6784 

CST 

-.9990 

191  .0 

SSA 

9.1 

190.7 

alf 

175.60 

2166 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATC  MAP  9 1969 


FLIGHT  TIME  214.00 


ARRIVAL  CATE  OCT  9 1969 


GAL 

GAP 


DISTANCE  603 .527 
23.03  A7L  94.66  HCA 
27.69  A7P  93.74  TAL 


HELIOCENTRIC  CONIC 

RL  148.54  LAL  .00  LOL  168.25  VL  25.34J 

RP  107.47  LAP  2.79  LOP  131.59  VP  56.401 

*C  219.026  GL  -9.26  GP  -10.50  7Al  36.54 

PLANE TOCENTR JC  CONIC 

C3  138.622  VHL  11.774  OLA  8.09  RAL  132.58  RAD  6570.5  VEL  16.123  PTH  2.84 

INJ  RT  ASC  INJ  ATMTH 


LNCH  ATMTH 

LNCH 

TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 3 

58 

292 3.9Q 

-28.27 

90.88 

90.00 

22  3 

59 

5061 .15 

23.91 

223.69 

100.00 

9 29 

13 

2648.95 

-29.86 

70.71 

100.00 

23  21 

25 

4811.33 

25.45 

204.84 

110.00 

10  46 

22 

2407.49 

-34.18 

52.45 

110.00 

0 24 

41 

4625.55 

29.57 

189.31 

DIFFERENTIAL  CORRECTIONS 
TOE-3.8784  TRA  9.7502  TC3  -.3776 
ROE  .5201  RRA  .2304  RC3  -.0009 
FOE  -.7527  FRA  1.9437  FC3  .007$ 
BOC  3.9131  6RA  9.7529  0C3  .3776 

LAUNCH  DATE  MAR  9 196 9 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  168.25 
RP  107.47  LAP  2.89  LOP  134.84 
RC  220.396  GL  -9.32  GP  -10.38 
planetocentric  CONIC 
C3  166.075  VHL  12.887  OLA  7.82 


6AU  .6997 
FAU-. 00125 
BSP  1 7608 
FSP  -298 


30.93 

23.24 

30.98 

22.76 

31.05 

21.33 


SGT  5226.9  SCR 
RRT  .0461  RRF 
SGB  5234.2  A23 
SGJ  5226.9  SG2 


88.27 

74.36 

88.65 

73.76 

89.69 

72.02 

JTICN  ACCURA 
277.3  SG3 
.0544  RTF 
.0090  R13 
277.0  THA 


SMA  115.93 

ECC  .46910 

INC 

4.6620 

VJ 

29.996 

TAP  109.77 

RCA  61.55 

APO 

170.32 

V2 

35.261 

ETE  189.01 

TAC  145.09 

ETC 

12.30 

CLP 

169.33 

VHP  17, 

.501 

DPA  11.95 

RAP 

121 .78 

ECC 

3.2814 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

8 52 

42 

2323.9 

-28.21 

82.22 

23  28 

20 

4461 .1 

21. 54 

215.82 

10  13 

22 

2048.9 

29.73 

6j  .91 

24  41 

36 

4211.3 

22.98 

196.91 

11  26 

30 

1807.5 

33.85 

43.22 

1 4J 

46 

4025.6 

26.83 

181  .19 

:r 

ORBIT  DETERMINATION  ACCURACY 

88.4 

ST  2372.8 

SR 

255.4 

SS 

703.3 

.9822 

CRT  -.7078 

CRS 

.6986 

CST 

-.9998 

.9822 

L^A  2481 .4 

MSA 

180.3 

SSA 

8.5 

.14 

ELI  2379.7 

El2 

179.9 

ALF 

175.62 

FLIGHT  TIME  216.00 


ARRIVAL  CATE  OCT  11  1969 


CAL 

GAP 


DISTANCE  605.802 

25.52  A7L  95.24  HCA  326.48  SNA  115.79  ECC 
29.79  ATP  94.37  TAL  146.17  TAP  112.64  RCA 


VL  25.313 
VP  36.381 

TAl  35.81  TAP  164.11  ET$  222.42  TAE  130.56  ETE  188.72  TAC  143.30  ETC  *12*28  ClP  167*91 


.50077  INC  5.2434  VJ  29.996 
57.81  APO  173.77  V2  35.260 


LNCH  atmth 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

8 8 56 

22  4 48 

9 34  2 

23  22  22 
10  50  53 

0 25  57 


L-l  TIME 

2947.80 
5102.05 
2673.29 
4851 .79 

2432.81 
4665.04 


DIFFERENTIAL  CORRECTIONS 


ROE  .5558  RRA 


RAL  133.30 
INJ  LAT 
'28.21 
24.63 
-29.81 
26.19 
-34.15 
30.37 


RAO  6570.8  VEL  16.953  PTH  2.92  VHP  18.778  OPA 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH 


II  .74  RAP  123.60  ECC  3.7332 


92.63 

226.47 

72.52 

207.61 

54.43 

192.11 


34.02 

26.40 

34.10 

25.95 

34.27 

24.61 


87.40 

75.58 

87.70 

75.05 

88.52 

73.50 


TC3 

-.2383  BAU  .5290 

SGT 

5177. S SCR 

RC3 

.0004  FAU- .00375 

RRT 

-.0*28  RRF 

FC3 

.0195  BSP  17424 

SGB 

5183.9  R23 

BC3 

.2383  FSP  -291 

SGI 

5177.3  SC2 

MID-COURSE  EXECUTION  ACCURACY 

261 .6  SG3  86.8 
-.0321  RTF  .9857 
-.0J02  R13  -.9857 
261.4  THA  179.88 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 58  4 

2347,8 

-28.27 

83.96 

23  29  50 

4502.0 

22.4] 

218.50 

10  18  36 

2073.3 

-29.81 

63.7 1 

24  43  14 

4251 .8 

23.88 

199.58 

11  31  26 

1832.8 

-33.98 

45.19 

1 43  42 

4065.0 

27.81 

183.85 

ORBIT  DETERMINATION  ACCURACY 


ST 

2374.6 

SR 

248.5 

SS 

740.6 

CRT 

-.7302 

CRS 

.7200 

CST 

-.9998 

LSA 

2494.0 

MSA 

169.9 

SSA 

7.9 

Eli 

2381 .6 

EL2 

169.3 

ALF 

175.61 

LAUNCH  CATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  I 

RP  107.48  LAP  2.99  LOP  1 

RC  221  .738  GL  -9.35  GP  - 

planetocentric  conic 

C3  200.592  VHL  14.163  DLA 


FLIGHT  time  218.00 


ARRIVAL  CATE  OCT  13  1969 


68.25 
38.09 

10.26 


VL  25.288 
VP  36 . 362 
7Al  35.32 


gal 

gap 


OISTANCE  602.715 

28.36  A7L  95.93  HCA  329.71  SMA  115.66  ECC  .53680  INC  5.9329  Vi  29.996 
32.24  ATP  95.13  TAL  M6.13  TAP  115.84  RCA  53.58  APO  1 77.75  V2  35.259 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 12 

10 

2973.27 

-28.11 

94.49 

90.00 

22  5 

27 

5138.09 

25.22 

226.94 

100.00 

9 37 

11 

2699.03 

-29.73 

74.43 

100.00 

23  23 

7 

4867.56 

26.79 

210.10 

110.00 

10  53 

50 

2459.15 

-34.09 

56.46 

110.00 

0 26 

53 

4700.20 

31 .02 

194.64 

TAP  162.96  ETS  218.48  TAE  129.77  ETE  188.40  TAC  141.67  ETC 
7.66  RAL  133.79  RAD  6571 .1 


12.29  CLP  166.32 


VEL  17.942  PTH  3.00  VHP  20.258  DPA 
INJ  RT  ASC  INJ  ATMTH 


11  .56  RAP  125.26  ECC  4.3012 


differential  corrections 


36.79 

29.19 

36.90 

28.77 

37.17 

27.52 


86.47 

76.68 

86.70 

76.22 

87.31 

74.87 


ROE 

FDE 


.5976  RRA 


TC3 

-.1182 

BAU 

.3170 

RC3 

.0006 

FAU- 

.00678 

FC3 

.0293  BSP 

17339 

BC3 

.1182 

FSP 

-286 

LAUNCH  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC 
RL  148.54  LAL  .00  LOL  1 

RP  107.48  LAP  3.08  LOP  1 

RC  223.054  GL  -9.34  GP  - 

PLAfC TOCENTR I C CONIC 
C3  244.431  VHL  15.634  OLA 
LNCH  ATMTH  LNCH  TIME  L'l 
90.00  81 3 26  3000 

90.00  22  5 55  5168 

100.00  9 38  26  2726 

100.00  23  23  36  4917 

110.00  10  55  2 2486 

110.00  0 27  26  4730 


MID-COURSE  EXECUTION  ACCURA Cr 
SGT  5121.0  SGR  248.2  $G3  85.2 

RRT  -.1493  RRF  -.1368  RTF  .9888 
SGB  5127.0  R23  -.0112  R13  -.9888 
SGI  5121.1  SG2  245.4  THA  179.58 

FLIGHT  TIME  220.00 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

9 1 43 

2373.3 

-28.31 

85.83 

23  31  5 

4538.1 

23. 14 

220.89 

10  22  10 

2099.0 

-29.87 

65.62 

24  44  34 

4287.6 

24.63 

201 .97 

11  34  50 

1859.2 

-34.09 

47.24 

1 45  13 

4100,2 

28.64 

186.25 

ORBIT  DETERMINATION  ACCURACY 


ST 

2366.2 

SR 

242.3 

SS 

783.6 

CRT 

-.7546 

CRS 

.74  38 

CST 

-.9998 

LSA 

2499.3 

MSA 

159.4 

SSA 

7.3 

ELI 

2373.3 

El2 

158.5 

ALF 

175.56 

ARRIVAL  OATE  OCT  15  1969 


DIFFERENTIAL  corrections 
TOE-5.1128  TRA12.7062  TC3 
ROE  .6470  RRA  .0672  RC3 
FOE  -.9432  FRA  2.4307  FC3 
BOE  5.1536  BRA 1 2 . 7064  0C3 


68.25 

41.34 

10.13 

7.60 

TIME 

.38 

.55 

.23 

.93 

54 

.39 

-.0145 

.0002 

.0377 

.0145 


VL  25.268 
VP  36.346 
TAl  35.10 

RAL  134.01 
INJ  LAT 
-27.99 
25.68 
-29.60 
27.27 
-33.98 
31.54 

BAU  .0474 
FAU- .01064 
BSP  17219 
FSP  -282 


GAL 

GAP 


DISTANCE  599.858 

31.61  A7L  96.77  HCA  332.93  SMA  115.56  ECC  .57780  INC  6.7696  VI  29.996 
35.10  ATP  96.03  TAL  146.49  TAP  119.42  RCA  48.79  APO  182.33  V2  35.257 


TAP  161.58  ETS  214.67  TAE  128.79  ETE  188.04  TAC  140.24  ETC  12.33  ClP  164.53 


RAO  6571.4  VEL  19.124  PTH  3.09  VHP  21.982  DPA 
INJ  LONG  INJ  RT  ASC 


11.40  RAP  126.73  ECC  5.0227 


96.46 
231 .05 
76.44 
212.23 
58.61 
196.84 


39.20 

31.54 

39.34 

31.15 

39.72 

29.99 


MIO-CCURSE  EXECUTION  ACCURACY 
SGT  5057.9  SGR  238.4  $G3  83.8 

RRT  -.2717  RRF  -.2582  RTF  .9914 
SGB  5063.5  R23  -.0J2I  R13  -.9914 
SCI  5058.3  SG2  229.4  THA  179.26 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.49 

9 3 27 

2400.4 

-28 . 32 

87.81 

77,65 

23  32  3 

4568.6 

23.73 

222.93 

8 5.65 

JO  23  52 

2126.2 

-29.89 

67.65 

77.25 

24  45  34 

4317.9 

25.24 

204.02 

86.05 

12  36  28 

1886.5 

-34.16 

49.37 

76.08 

1 46  16 

4130.4 

29.30 

188 .35 

ORBIT  DETERMINATION  ACCURACV 
ST  2344.6  SR  237.2  SS  832.6 

CRT  -.7799  CRS  .7688  CST  -.9998 

LSA  2494.9  MSA  1 49.1  SSA  6.8 

ELI  2351.9  EL2  148.0  AlF  175.47 
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JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  date  MA R 10  1969 

heliocentric  CONIC 
RL  148.58  LAt  * 00  LOL  169.25 

RP  108.70  LAP  - .40  LOP  263.09 

RC  70.456  0L  -1.45  GP  25.79 

plane tocentric  CONIC 
C3  60.571  VHL  7.783  DLA  '.90 

LNCH  A2MTH  LNCH  TIME  L'l  TIME 
90.00  0 25  3 2461.76 

90.00  12  944  5161.67 

100.00  1 45  59  2200.73 

100.00  13  31  30  4897.94 

110.00  2 53  16  1990.11 

110.00  14  40  42  4681 .31 


FLIGHT  TIME  70.00 
DISTANCE  Z05,859 

VL  29.280  GAL  -14.15  AZL  90.40  HCA  93.84  SNA  U2.84 

VP  38.894  GAP  '3.81  AZP  89.97  TAL  246.79  TAP  340.63 

ZAL  168.09  7AP  58.53  ETS  345.27  7AE  153.92  ET£  64.73 


RAL  1.56 
INJ  LAT 
-24.70 
25.58 
-26.06 
26.96 
-29.75 
30.68 


TC3 

.0552 

BAU 

.2045 

RC3 

.2465 

FAU 

.08636 

FC3- 

1.2343 

BSP 

1225 

BC3 

.2526 

FSP 

'543 

RAO  6569.1  VEL  13.488  PTH  2.47  VHP  5.286 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
57.77  241.83  104.31  1 6 5 

230.58  242.57  77.43  13  35  45 

38.17  241.43  105.18  22240 

210.83  242.21  76.57  14  53  7 

20.96  240.20  107.66  3 26  26 

193.27  241.10  74.13  155843 

MID-COURSE  EXECUTION  ACCURACY 
SGT  469.8  9GR  349.6  SC3  190.9 

RRT  -.2274  RRP  -.6639  RTF  .2949 

see  723.0  R23  .1079  R13  -.6734 

SGI  576.9  SG2  435.8  THA  117.64 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  LOL  169.25 
RP  108.73  LAP  -.58  LOP  266.26 
RC  72.672  GL  -2.16  GP  27.03 
PLANE TOCENTRIC  CONIC 
C3  59.398  VHL  7.707  OLA  -1.58 
LNCH  AZMTH  LNCH  TI*C  L-I  TIME 
90.00  0 31  0 2435.97 

90.00  12  5 37  5177.95 

100.00  1 31  37  2175.95 

100.00  13  27  42  4913.20 

11 0.00  2 58  10  1967.60 

110.00  14  37  38  4694.31 

differential  corrections 

TOE  -.2712  TRA  -.6212  TC3  .0192 
ROE  -.2896  RRA  .4418  RC3  .2737 
FOE' I .1373  FRA- I . 1220  FC3-1 .3398 
BOE  .3968  BRA  .7623  8C3  .2744 


FLIGHT  TIME  72.00 
01 STANCE  212. 4J7 

VL  29.285  CAL  -13.99  AZL  90.59  HCA  97.01  SMA  142.89 

VP  38.889  GAP  -3.14  A/P  89.93  TAL  246.92  7AP  343.93 

ZAL  168.04  ZAP  63.16  ETS  347.45  ZAE  153.61  ETE  72.28 


ARRIVAL  OATE  HAY  19  1969 


ECC  .24754  INC  .3965  VI  29.988 
RCA  107.48  APO  178.19  V?  34.862 
ZAC  111.73  ETC  153.37  CLP  -54.56 

OPA  32.08  RAP  15.91  ECC  1-996 6 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1861.8  -22-49  49.79 

4561.7  23.60  222-47 

1600.7  -23.73  30.16 

4297.9  24.84  202-67 

1390.1  -27.05  12*81 

4081.3  28.20  184.95 

ORBIT  DETERMINATION  ACCURACY 
ST  222.7  SR  252.4  SS  363.5 

CRT  .5447  CRS  -.7666  CST  -.94 98 

L5A  464.9  MSA  169.7  SSA  21.2 

ELI  296.7  EL2  158.8  ALF  51.47 

ARRfVAL  DATE  MAY  21  1969 


RAL  1 *79 
INJ  LAT 
-24.25 
25.82 
-25.61 
27.20 
-29.28 
30.92 

BAU  .2179 
FAU  .09193 
BSP  1596 
FSP  -597 


RAO  6569*1 
INJ  LONG 
56.01 
231.71 
36.47 
211.90 
19.38 
194.21 


VEL  13.445  PTH  2.46  VHP  5.091 
INJ  RT  ASC  INJ  AZHTH  INJ  TIME 


241.46 
242.74 
241 .04 
242.40 
239.76 
241.33 


105.08 

77.95 

105.97 

77.09 

108.49 

74.64 


1 11  36 

13  31  55 

2 27  53 

14  49  35 

3 30  58 

15  55  52 


LAUNCH  OATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  -DO  LOL  169.25 

RP  108.76  LAP  -.77  LOP  269. *3 

RC  74.919  GL  -2.90  CP  28.24 

PLAI*  TOCENTRIC  CONIC 
C3  58.283  VHL  7,634  OLA  -2.25 


MID-COURSE  EXECUTION  ACCURACY 
SGT  504.9  SCR  576.5  SG3  205.8 
RRT  -.3293  RRF  -.7015  RTF  .4113 
SG6  766.4  R23  .1239  R13  -.7164 
SGI  630.1  SG2  436.2  THA  124.01 


flight  time  74.00 


ECC  .24490  INC  .5860  VI  29.988 

RCA  107.89  APO  177.88  V?  34.853 

ZAC  109-71  ETC  154.00  CLP  -59.55 

OPA  32-43  RAP  13.53  ECC  1.9775 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1836.0  -21.95  48.10 

4577.9  23.90  223.57 

1575.9  -23.17  28.52 

4313.2  25.15  203.70 

1367.6  -26.47  11.32 

4094.3  28.50  185.84 

ORBIT  DETERMINATION  ACCURACY 

ST  244.7  SR  237,1  SS  388.8 

CRT  .5130  CRS  -.7470  CST  -.9484 

LSA  487.0  MSA  172.1  SSA  21  .2 

ELI  296,4  EL2  168.0  ALF  43.25 


ARRIVAL  CATE  mat  23  3969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

90.00 

0 37  13 

2410.55 

90.00 

12  1 52 

5194.10 

100.00 

1 57  30 

2151  .54 

100.00 

13  24  16 

4926.35 

110.00 

3 3 21 

1945.44 

110.00 

14  34  55 

4707.22 

DIFFERENTIAL 

CORRECTIONS 

VL  29.281 
VP  38.878 
ZAL  167.87 

RAL  2.10 
INJ  LAT 
-23.79 
26.04 
-25.14 
27.42 
-28.79 
31.15 


DISTANCE  218*930 

GAL  -13.84  A7L  90.78  HCA  100.18  SMA  14Z.85  ECC  .24242  INC  .7780  v I 29-988 
GAP  -2.51  A7P  89.86  TAL  246.91  TAP  347.09  RCA  1 08.22  APO  177.48  VZ  34.844 
7AP  67.85  ETS  349.71  7AE  152.97  ETE  79.97  7AC  107.63  ETC  154.73  ClP  -64.66 


TOE  -.3007  TRA  -.6726  TC3  -.0236  BAU  .2350 
ROE  -.2612  RRA  .4500  RC3  .3007  FAU  .09671 
FOE-1. 2379  FRA-1 . 1 621  FC3-I .4365  BSP  1596 
BOE  *3983  BRA  .8093  BC3  *3016  FSP  -641 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CCNIC 
RL  148.58  LAL  .00  LOL  169.25 
RP  108.78  LAP  -.95  LOP  272.59 
RC  77.194  GL  -3.66  GP  29.40 
PLANETOCENTRIC  CONIC 

C3  57.214  VHL  7.564  DLA  -2.92  RAL  2.48 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  0 43  43  2385.29  -23*31 

90.00  11  58  26  5210.29  26.26 

100.00  2 3 41  2127.29  -24.66 

100.00  13  21  8 4943.53  27.64 

110.00  3 8 49  1923.43  -28.29 

110.00  14  32  31  4720.16  31.37 

DIFFERENTIAL  CORRECTIONS 
IDE  -.3356  TRA  -.7282  TC3  -.0719  BAU  .2565 
ROE  -.2312  RRA  .4555  RC3  .3275  FAU  .10078 
FOE-1.3339  FRA-1. 1885  FC3-1.5249  BSP  1841 
0OE  .4075  BRA  .8590  BC3  .3353  FSP  -686 


RAD  6569 
INJ  LONG 
54.29 
232.84 
34.81 
212.97 
17.84 
195.15 
MIO- 
SGT 
RRT 
SGB 
SGI 


1 VEL  13.403  PTH  2.45  VHP  4,932 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
241.18  105.83  1 17  23 

243.00  78.47  13  28  26 

240.75  106.72  2 33  22 

242.67  77.61  U 46  24 

239.42  109.28  3 35  46 

241.64  75.15  155322 

■COURSE  EXECUTION  ACCURACY 
554.5  SGR  602.9  SG3  219-2 
-.4279  RRF  -.7323  RTF  .5186 
819.1  R23  .1344  R13  -.7548 

693.7  SG2  435.5  THA  129.46 


FLIGHT  TIME  76.00 


OPA  32.70  RAP  11.06  ECC  1.9592 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1810.6  -21.39  46.44 

4594.1  24,19  224.66 

1551.5  -22.61  26.93 

4328.3  25.44  204.73 

1345.4  -25.89  9.86 

4107.2  28,79  186.73 

ORBIT  DETERMINATION  ACCURACY 

ST  271 .8  SR  22 1 .1  55  412.3 

CRT  .4800  CRS  -.7229  CST  -.9483 

LSA  512.1  MSA  173.4  SSA  21 .3 

ELI  304.7  £l2  173.1  AlF  33.29 

ARRIVAL  DATE  may  25  1969 


DISTANCE  225.398 

VL  29.269  GAL  -13.69  AZL  90.97  HCA  103.34  SMA  142.74 

VP  38.861  GAP  -1.91  ATP  89.78  TAL  246.77  TAP  350.11 

ZAL  167.59  ZAP  72.54  ETS  352-04  ZAE  151.99  ETE  87.53 

RAD  6569.0  VEL  13.363  PTH  2.44  VHP  4.808 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


52.59 

233.98 

33.17 

2J4.04 

16.32 

196.09 


241.01 

243.34 

240.56 

243.03 
239.19 

242.03 


106.55 

79.00 

107.46 

78.13 

130.05 

75.67 


1 23  28 

13  25  17 

2 39  9 

14  43  32 

3 40  52 

15  51  11 


MID-COURSE  EXECUTION  ACCURACY 
SGT  617.7  SCR  628.9  SG3  231.1 
RRT  -.5154  RRF  -.7594  RTF  .6087 
SGB  881.5  R23  .1413  R13  -.7880 
SGI  767.4  SG2  433.8  THA  134.00 


ECC  .24006  INC  .9737  VI  29,988 

RCA  108.47  APO  177.00  V2  34.835 

ZAC  105.52  ETC  155.56  ClP  -69.85 

OPA  32.89  RAP  8.55  ECC  1.9416 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1785.3  -20.82  44.83 

4610.3  24.48  225.76 

1527.3  '22.04  25.35 

4343.5  25.72  205,77 

1323.4  -25.29  8.43 

4120.2  29.08  187.63 

ORBIT  DETERMINATION  ACCURACY 
ST  303.5  SR  204 .0  SS  435.5 

CRT  .4408  CRS  -.6914  CST  -.94 90 

LSA  54J  .2  MSA  173.3  SSA  21.3 

ELI  322.5  El2  172.3  AlF  23.62 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATC  MA R HI  1969 


HE  L I OC C N T R r C CONIC 


Flight  time  78.00 
cistance  ?3i  .022 


ARRIVAL  cate  MAT  21  1969 


RL 

148 

.58 

LAL 

.00 

La 

169 

.25 

VL 

29. 

248 

GAL 

-13. 

55 

A7L 

91. 

.17 

HCA 

106. 

.51 

sma 

142, 

.56 

ECC 

.23781 

INC 

1 .1745 

VI 

29. 

988 

RP 

108 

.81 

LAP 

-1.13 

LOP 

275. 

.76 

VP 

38. 

839 

GAP 

-1. 

34 

A7P 

89 

.67 

tal 

246. 

.50 

TAP 

353, 

.01 

RCA 

108, 

.65 

APO 

176, 

.46 

V2 

34. 

827 

RC 

79.- 

493 

gl 

-4  .46 

GP 

30 

.51 

7AL 

167 

.19 

ZAP 

77. 

38 

ETS 

354  , 

.45 

7AE 

150, 

.69 

ETC 

94  , 

.72 

7AC 

103, 

.44 

ETC 

156, 

.44 

CLP 

-75 

.08 

PLANCTOCENTfflC  CONIC 


C3  56.182 

VHL  ,7.495 

CLA  -3.59 

RAl  2.94 

RAO  6569.0 

VEL  13.324 

PTH  2.44 

VHP  4.717 

CPA  33.01 

RAP  6.06 

ECC  1 .9246 

LNCH  A7MTH 

LNCH  TIME 

L-I  T I ME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

TNJ  2 LAT 

INJ  2 LONG 

90.00 

0 50  32 

2359.95 

-22. 8J 

50.91 

240.93 

107.25 

1 29  52 

1759.9 

-20.23 

43.18 

90.00 

11  55  15 

5226.70 

26.47 

235.13 

243.77 

79.55 

13  22  22 

4626.7 

24.75 

226.88 

100.00 

2 10  12 

2102.96 

-24.15 

31  .54 

240.46 

108.  J 7 

2 45  15 

1503.0 

-21 .44 

23.79 

100.00 

13  18  17 

4958.92 

27.85 

215.14 

243.47 

78.67 

14  40  56 

4358.9 

26.00 

206.82 

110.00 

3 14  36 

1901 .37 

-27 . 76 

14.82 

239.04 

110.80 

3 46  17 

1301 .4 

-24.68 

7.01 

I 10.00 

14  30  22 

4733.28 

31  .59 

197.05 

24?. 51 

76.20 

15  49  15 

4133.3 

29.37 

188.55 

DIFFERENTIAL  CORRECTIONS 


MIC-COURSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE  - 

.3768 

TRA 

-.7077 

TC3 

-.3258 

0AU 

.2816 

SOT 

694.6 

SCR 

652.8  SG3 

240.9  ’ 

ST 

340.2 

SR 

186.4 

SS 

457.3 

RCE  - 

.2004 

RRA 

.4  570 

RC3 

.3531 

FAU 

.10383 

RRT 

-.5886 

RRF 

-.7826  RTF 

.6808 

CRT 

.3947 

CRS 

-.6515 

CST 

-.9505 

FCE-1 

. 4?00 

FRA- 

■1 .1971 

FC3- 

1 .6000 

BSP 

2119 

SG0 

953.2 

R23 

.1470  R13 

-.8155 

lsa 

574.1 

MSA 

172.3 

$SA 

21  .2 

BCE 

.4268 

0RA 

.9106 

BC3 

.3749 

FSP 

-726 

SGI 

850.1 

SG2 

431  .2  THA 

138.01 

Eli 

350.5 

El2 

166.3 

AlF 

1 5.86 

LAUNCH  CATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  La  169.25 

RP  108.83  LAP  -1.30  LOP  278.92 

RC  81 .813  GL  -5,30  GP  31 .56 

planetocentric  CONIC 
C3  55.180  VHL  7.4 28  OLA  -4.?7 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  0 57  46  2334.77 

90.00  11  52  16  5243.52 

100.00  2 17  6 2078.33 

100.00  13  15  37  4974.69 

110.00  3 20  45  1879.05 

110.00  14  28  27  4746.73 

DIFFERENTIAL  CORRECTIONS 


VL  29.221 
VP  38.811 
7Al  166.69 

RAL  3.47 
INJ  LAt 
-22.28 
26.67 
-23.62 
28.05 
'27.21 
31  .80 


flight  time  80.00 
DISTANCE  238.203 

GAL  -13.40  A7L  91.38  HCA  109.67 
GAP  -.80  A7P  89.54  TAl  246.12 
ZAP  81.73  ETS  356.94  7AE  149.09 

RAD  6569.0  VEl  13.287  PTH  2.43 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


49.21 

236.32 

29.91 

216.27 

13.32 

19B.0A 


240.94 

244.28 

240.45 

243.99 

238.99 
243.07 


107.94 

80.11 

108.88 

79.23 

111.53 

76.75 


ARRI VAl 

. CATE 

MAV 

29  1969 

SMA 

142.31 

ECC 

,23564 

INC 

1 . 38 1 9 

VI 

29.988 

TAP 

355 

1.79 

RCA 

108 

.70 

APO 

175 .84 

V2 

34 .8?0 

ETE 

101 

.37 

7AC 

103 

.41 

ETC 

357.35 

CLP 

-0O.2H 

VHP 

4. 

657 

CPA 

33 

.09 

RAP 

3.63 

ECC 

1 . 908  1 

INJ  TIME 

PO 

CST 

TIM 

IN. 

l 2 LAT 

INJ 

2 LONG 

1 

36 

40 

1734 

.3 

19.62 

4]  ,55 

13 

19 

40 

4643 

.5 

25.03 

228.04 

2 

51 

44 

1478 

.3 

20.82 

22.22 

14 

38 

32 

4374 

.7 

26.28 

207.91 

3 

52 

4 

1279 

.1 

24  .04 

5.59 

J 5 

47 

34 

4146 

.7 

29.65 

189.49 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.4246 

TRA  - 

.8500 

TC3  -.1849 

0AU 

.3094 

SOT 

784.2 

SGR 

673.2 

SG3 

247.7 

ST 

302.4 

SR 

169.1 

SS 

4 76.5 

ROE  -.1702 

RRA 

.4  536 

RC3 

.3765 

FAU  .10561 

RRT 

-.6466 

RRF 

-.8017 

RTF 

.7360 

CRT 

.3417 

CRS 

-.6030 

CST 

- .9524 

FOE-1 .4904 

FRA- 1 

.1840 

FC3-1 .6569 

BSP 

2416 

see 

1033.5 

R23 

.1526 

R13 

-.8372 

LSA 

610.4 

MSA 

169.7 

SSA 

21  .2 

BDE  .4574 

BRA 

.9635 

0C3 

.4194 

FSP 

-749 

SGI 

940.7 

SG? 

428.1 

THA 

141 .67 

ELI 

387,6 

Cl2 

1 56.8 

AlF 

10.29 

LAUNCH  CATE  MAR  10  1969 


HELIOCENTRIC  CON  I C 


Flight  time  82.00 


DISTANCE  244 .543 


4RRJVAL  CATC  MAY  3 1 1969 


RL 

140 

.58 

LAL 

.00 

La 

169.25 

VL 

29, 

.187 

Gal 

-13.25 

A7L 

91 

.60 

HCA 

112.83 

SMA 

M2 

.01 

ECC 

.23353 

INC 

I .5976 

VI 

29. 

988 

RP 

108 

.85 

LAP 

-1  .47 

LOP 

282.08 

VP 

38, 

.700 

GAP 

-.29 

A7P 

89 

.38 

TAl 

245.63 

TAP 

358. 

.46 

RCA 

108.85 

APO 

175, 

.17 

v2 

34  . 

81  3 

RC 

84  . 

153 

Gl 

-6.18 

GP 

32.55 

7AL 

166.07 

Tap 

86.13 

ETS 

359 

.49 

7AE 

147.26 

ETE 

107, 

.38 

7AC 

99.49 

ETC 

1 58. 

.25 

ClP 

-85 

. 4 ! 

planetocentric  conic 

C3  54.207  VHL  7.363  CLA 


-4.97  RAL  4.07  RAC  6569.0  VEL  13.250  PTH  2.42  VHP  4.625  CPA  33.15  RAP 


1 .33  ECC  I .8921 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

90.00 

1 5 26 

2308.00 

-21 .72 

47.49 

24  1 .03 

108.63 

1 43  54 

I 708  .0 

-18.98 

39.09 

90.00 

11  49  25 

5261 .02 

26.87 

237.56 

244  .00 

80 . 70 

13  17  6 

4661  .0 

25.31 

229.24 

100.00 

2 24  26 

2053.14 

-23,05 

28.25 

240.53 

109.57 

2 58  39 

1453.1 

-20.1  7 

20  .63 

100.00 

13  13  5 

4991  .11 

28.26 

217.45 

244 .61 

79.82 

M 36  17 

4391  .1 

26.56 

209.05 

110.00 

3 27  19 

1856.27 

-26.63 

11  .80 

239.02 

112.26 

3 58  16 

1256.3 

-23.38 

4.15 

110.00 

M 26  42 

4760.74 

32.01 

199.08 

243.73 

77.32 

1 5 46  3 

4160.7 

29.94 

1 90 .48 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORCIT  DETERMINATION  ACCURACY 


TCE 

- .4703 

TRA 

-.9134 

TC3 

- .2477 

BAU 

.3398 

SGT 

883.6 

SCR 

690.6 

SG3 

252.3 

ST 

4?9.5 

SR 

151  .6 

SS 

495  .0 

RCE 

-.1393 

RRA 

.4462 

RC3 

.3983 

FAU 

.10634 

RRT 

-.6919 

RRF 

-.8183 

RTF 

.7774 

CRT 

.2729 

CRS 

- .5384 

CST 

-.9545 

FCE- 

1 .5503 

FRA- 

■1 .156! 

FC3- 

1 .6984 

BSP 

274  5 

SG6 

1121.4 

R23 

.1585 

R13 

-.8545 

LSA 

651  .5 

MSA 

166.3 

SSA 

21  . 1 

BCE 

.4982 

SRA 

1 .0166 

BC3 

.4689 

FSP 

-771 

SGI 

1030.0 

SG2 

424.4 

THA 

144 .09 

Eli 

431  .8 

El? 

145  .1 

AlF 

6.21 

LAUNCH  CATE  MAR  10  1969 


HELIOCENTRIC  CONIC 


flight  time  84.00 


CISTANCE  250.843 


ARRIVAL  CATE  JUN  2 1969 


RL 

148 

.58 

LAL 

.00 

La 

169.25 

VL 

29.  IAS 

GAL 

-13.09 

A7L 

91 

.82 

HCA 

115, 

.99 

SMA 

MI 

.66 

ECC 

.2  31 

140 

INC 

1 .8234 

VI 

29. 

988 

RP 

108 

.87 

LAP 

-1  .64 

LOP 

285.25 

VP 

38.745 

GAP 

.19 

ATP 

89 

.20 

tal 

245 

.04 

TAP 

1 

.03 

RCA 

108 

.87 

APO 

1 74  , 

.45 

V2 

34  . 

807 

RC 

86. 

508 

GL 

-7.il 

GP 

33.48 

7AL 

165.35 

7AP 

90.34 

ETS 

2 

.10 

7AE 

145, 

.27 

ete 

112 

.7] 

7 AC 

97 

.70 

ETC 

159, 

. 1? 

CLP 

-90.41 

PLANETOCENTRIC  CONTC 


C3  53.263 

VHL 

7.298 

CLA  -5.69 

RAL  4.75 

RAC  6560.9 

VEl  13.2M 

PTH  2.41 

VHP 

4 , 

.620 

CPA  33.21 

RAP  359.17  ECC  I .8766 

LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

I TIME 

PO  CST  TJM 

INJ  2 LAT  INJ  2 LONG 

90.00 

I 

13  30 

2200.84 

-21 .12 

45.72 

241 .21 

109.31 

1 

51 

39 

1680.0 

-18.29  30.19 

90.00 

: i 

46  37 

5279.47 

27.06 

230.88 

245.57 

01  .33 

13 

M 

36 

4679.5 

25.59  230.52 

100.00 

2 

32  17 

2027.13 

-22.45 

26.55 

240.69 

110.27 

3 

6 

4 

M27.1 

-19.49  19.01 

100.00 

13 

10  39 

5008.42 

28.46 

218.69 

245.32 

80.45 

14 

34 

7 

4408.4 

26.85  210.2$ 

110.00 

3 

34  22 

1832.70 

-26.02 

10.25 

239.M 

112.99 

4 

4 

55 

1232.8 

-22.68  2.69 

110.00 

M 

25  4 

4775.54 

32.23 

200.18 

244.40 

77.94 

15 

44 

39 

4175.5 

30.23  191.53 

DIFFERENTIAL  CORRECTIONS 


MIO-COJRSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TCE  - 

.5384 

TRA  -.9768 

TC3  - 

.3138 

BAU 

.3716 

SGT 

991.1  SGR  703.5 

SG3 

253.9 

ST 

482.0 

SR 

135.0 

SS 

511.4 

RCE  - 

.1091 

RRA 

.4339 

RC3 

.4169 

FAU 

.10584 

RRT 

-.7262  RRF  -.8322 

RTF 

.8080 

CRT 

.1875 

CRS 

- .4559 

CST 

-.9568 

FCE-J 

.5942 

FRA  - 1 

.1096 

FC3-1 

.7203 

BSP 

3004 

SGB 

3235.4  R23  .1655 

R13 

-.8677 

LSA 

696.6 

MSA 

162.2 

SSA 

21  .0 

BOE 

.5493 

BRA  1 .0689 

BC3 

.5218 

FSP 

-779 

SGI 

3140.4  SG2  420.3 

THA 

147.05 

ELI 

482.7 

El2 

132-4 

alf 

3.25 

2169 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  c VOL  4.  1968-69 


LAUNCH  CATE  MAR  10  1969 


Flight  time  86.00 


HELIOCENTRIC 
RL  148.58 

: conic 
LAL  .00 

LOL  169.25 

VL  29.103 

OISTANCE  257.: 
gal  -12.94  A?L  92.06 

105 

HCA 

119.15 

SMA 

Ml  .27 

RP  108.89 

LAP  -1 .80 

LOP  288.41 

VP  38.706 

CAP  .65 

A7P  89.00 

TAL 

244.36 

TAP 

3.51 

RC  88.877 

CL  -8.11 

GP  34.39 

7Al  164.53 

7AP  94.34 

ETS  4.77 

7AE 

M3. 16 

ETE 

117.38 

PLANETOCENTRIC  CONIC 
C3  52.350  VHL  7.235 

DLA  -6.45 

RAL  5.50 

RAO  6568.9 

VEL  13.180 

PTH 

2.41 

VHP 

4.640 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

90.00 

1 22  28 

2252.51 

-20.47 

43.90 

241  .47 

110.00 

2 

0 0 

90.00 

11  43  48 

5299.24 

27.26 

240.29 

246.36 

82.02 

13 

12  7 

100.00 

2 40  44 

2000.01 

-21 .80 

24.80 

240.94 

110.97 

3 

M 4 

100.00 

13  8 13 

5026.97 

28.66 

220.03 

246.13 

81 .13 

M 

32  0 

11 0.00 

3 41  57 

1808.33 

-25.36 

8.66 

239.35 

113.73 

4 

12  5 

11 0.00 

M 23  29 

4791 .41 

32.45 

201 .36 

245.34 

78.61 

15 

43  21 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6045  TRA-1.0589  TC3  -.3 820 
TOE  -.0782  RRA  .4178  RC3  .4337 

FOE-1.6283  FRA-1.0518  FC3-1.7267 
BCE  .6095  BRA  1.1198  6C3  -5780 

LAUNCH  OATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  U8.58  LAL  .00  LOL  169.25 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  CL  -9.18  GP  35.28 


BAU  .4045 
FAU  .10441 
BSP  3449 
FSP  -786 


VL  29.054 
VP  38.665 
?AL  163.59 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  1104.6  SCR  7J3.2  SG3  253.5 
RRT  -.7527  RRF  -.8447  RTF  .8307 
SOB  1314.8  R23  .1733  R13  -.878! 

SCI  1247.4  SC2  415.8  THA  150.48 

FLIGHT  TIME  88.00 

OISTANCE  263.330 

CAL  -12,77  A?L  92.32  HCA  122.30  SHA  1 

CAP  1.09  A?P  88.76  TAL  243.60  TAP 

7AP  98.08  ETS  7,48  7AE  MO. 98  ETE  1 


planetocentric  conic 

C3  51.473  VHL  7.174 

DLA  -7.26 

RAL  6.34 

RAO  6568.9 

VEL  13. M7 

PTH  2.40 

VHP 

4. 

683 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

90.00 

1 32  1 

2222.63 

-19.76 

41.99 

241 .84 

110.70 

2 

9 

3 

90.00 

11  40  54 

5320,73 

27.45 

241.84 

247.27 

82.77 

13 

9 

35 

1 00.00 

2 49  52 

1971 .45 

-21 .09 

22.9  7 

241 .29 

111.69 

3 

22 

44 

1 00.00 

13  5 43 

5047.15 

28.87 

221.50 

247,05 

81.87 

M 

29 

50 

1 10.00 

3 50  10 

1782.67 

-24.65 

7.IXI 

239.65 

114.47 

4 

19 

53 

11 0.00 

M 21  55 

4808.69 

32.67 

202.66 

246.32 

79.35 

15 

42 

4 

differential  corrections 
TOE  -.6770  TRA-1 .0967  TC3  -.4517  BAU  .4378 

TOE  -.0475  RRA  .3976  RC3  .4480  FAU  .10203 

FOE-1 .650!  FRA  -.9822  FC3-1 .7160  BSP  3826 

BOE  .6787  BRA  1.1684  BC3  .6362  FSP  -784 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  1222.6  SCR  719.1  SC3  250.8 
RRT  -.7726  RRF  -.8557  RTF  .8476 
SOB  1418. 4 R23  .1826  R1 3 -.8861 
SCI  1357.5  SC2  411.1  THA  152.87 


ARRIVAL 

CATE 

JUN 

4 1969 

ECC 

.22948 

INC 

2.0617 

VI 

29.988 

RCA 

108.85 

APO 

173.69 

V2 

34.802 

7AC 

96.07 

ETC 

159. 9* 

CLP 

-95 .26 

CPA 

33.31 

RAP 

357.19 

ECC 

1 .861 5 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1652.5 

- 

17.56 

36.4  3 

4699.2 

25  .87 

231 .90 

1 400 .0 

- 

18.75 

17.33 

4427.0 

27.14 

?11  .56 

1208.3 

21  -93 

1.18 

4191  .4 

30.54 

192.67 

ORBIT  OE TERM INJ 

i T ION  ACCURACY 

ST 

539.5 

SR 

119.0 

SS 

527.6 

CRT 

.0704 

CRS 

-.3405 

CST 

-.9591 

LSA 

74  7.2 

MSA 

157,4 

SSA 

20.8 

ELI 

539.6 

El2 

118.7 

alf 

,94 

arrival  cate 

JUN 

6 1969 

ECC 

.22752 

INC 

2.3150 

VI 

29.988 

RCA 

108.80 

APO 

172.88 

v? 

34.797 

7AC 

94.61 

ETC 

160.68 

CLP 

-99.91 

CPA 

33.48 

RAP 

355.39 

ECC 

I .847J 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1622.6 

16.77 

34 .59 

4720.7 

26.17 

233.43 

1 371  .4 

-17,96 

15.58 

4447 . 1 

27.44 

212.99 

1182. 7 

-21 .13 

359.62 

4208 . 7 

50.86 

193.91 

ORE 

1 1 T determination  ACCURACY 

ST 

602.6 

SR 

105.0 

SS 

542.6 

CRT  -.0848 

CRS 

-.1827 

CST 

-.9614 

LSA 

l 803.1 

MSA 

3 52.1 

SSA 

20,6 

Eli 

602.7 

El2 

104  ,6 

alf 

1 79 . 1 3 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  M8.58  LAL  .00  LOL  169.25 

RP  108.92  LAP  -2.11  LOP  294.73 

RC  93.644  GL  -10.34  GP  36.18 

planetocentric  conic 

C 3 50.642  VHL  7.116  OLA  -8.13 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  time  90.00 


arrival  cate  JUN  8 3969 


OISTANCE  269.52! 

VL  29.001  CAL  -12.61  A7l  92.59  MCA  125.46  SMA  140,38  ECC  .22560  INC  2.5865  VI  29.988 
VP  38.621  CAP  1.51  A7P  88.50  TAL  242.76  TAP  8.2!  RCA  108.71  APO  372.05  v2  34.793 
?AL  162.53  7AP  101.54  ETS  10.24  7AE  138,76  ETE  124.90  7AC  93.32  ETC  161.32  CiP-104.35 


2190.82 
5344  .44 
1941 .08 
5069.41 
1755.46 
4827.79 


90.00  1 42  26 

90.00  11  37  48 

100.00  2 59  50 

100.00  13  3 4 

110.00  3 59  7 

110.00  M 20  17 

differential  corrections 

TOE  -.7559  TRA-I.I545  TC3  -.5217 

TOE  -.0174  RRA  .3726  RC3  .4590 

FOE-1.6578  FRA  -.8998  FC3-1.6866 
BOE  .7561  BRA  1.2131  BC3  .6949 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  -00  LOL  169.25 

RP  108.93  LAP  -2.25  LOP  297.89 

RC  96.038  OL  -11.60  CP  37.12 

planetocentric  conic 
C3  49.869  VHL  7.062  OlA  '9.07 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 53  53  2156.60 

90.00  11  34  23  5371 .00 

100.00  3 10  48  3908.47 

100.00  13  0 10  5094,36 

110.00  4 8 57  1726.37 

110.00  M 18  30  4849.22 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8424  TRA-J  .2059  TC3  -.5915 
TOE  .0141  RRA  .3448  RC3  .4685 
foe-1 .6608  FRA  -.8142  FC3-J .6453 
BCE  .8425  BRA  1.2542  BC3  .7545 


RAL  7.2b 
INJ  LAT 
-18.98 
27.64 
-20.32 
29.07 
-23.87 
32.91 

BAU  .4705 
FAU  .09866 
BSP  4191 
FSP  -768 


RAO  6568.9  VEL  13.115  PTH  2.39  VHP  4.749 
INJ  LONG  INJ  RT  A SC  INJ  A7MTH  INJ  TIME 


39.98 
243.55 
21  .05 
223.12 
5.27 
204.10 


242.31 

248.30 

241.74 

248.10 

240.05 

247.43 


111.4] 

83.60 

112.41 

82.70 

115.23 

80.17 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1342.8  SCR  720.3  SC3 
RRT  -.7868  RRF  -.8652  RTF 
SOB  1523.8  R23  .1935  R13 

SCI  1468.6  SC2  406,5  THA 

flight  time  92.00 


2 18  57 

13  6 52 

3 32  12 
M 27  34 

4 28  23 
15  40  45 


CPA  33.75  RAP 
PC  CST  TIM  INJ 

1590.8 
4744  , 4 
1343  .1 

4469.4 

1155.5 

4227.8 


353 .77  ECC  1 .8334 
2 LAT  INJ  2 LONG 
32 .66 


-15.91 
26.4  7 
-17.10 
27.75 
-20.27 
31  .20 


235.07 
13.73 
214. 57 
357,98 
195,30 


ORBIT  DETERMINATION  ACCURACY 


OISTANCE  275.679 

VL  28.944  CAL  -12.44  A7L  92.88  HCA 

VP  38.576  CAP  1.90  A7P  86.20  TAL 

7AL  161.35  7AP  104.7]  ETS  13.06  7AE 


RAL  8 .26 
INJ  LAT 
-18.12 
27.83 
-19.46 
29.27 
-23.01 
33.14 

BAU  .5031 
FAU  .09477 
BSP  4578 
FSP  -753 


RAO  6568.8  VEL  13.086  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


37.84 

245.47 

19.01 

224.95 

3.45 

205.73 


242.90 

249.47 

242,31 

249.30 

240.56 

248.70 


112.14 
84.55 

113.15 
83.65 

116.00 

81  .11 


245.6 

ST 

673  .0 

SR 

94  .0 

SS 

555.8 

.8598 

CRT 

-.2776 

CRS 

.0210 

CST 

- .9635 

.8917 

LSA 

863.7 

MSA 

M6.7 

SSA 

20 . 2 

55.08 

ELI 

671  .5 

El2 

90.3 

AlF 

J 77 . 73 

arrival 

CATE 

JUN 

10  1969 

SMA 

139 

1 .89 

ECC 

.22372 

INC 

2.8801 

VI 

29.988 

l TAP 

10 

1.45 

RCA 

108.60 

APO 

1 7j  . J9 

V2 

34.789 

i ETE 

127 

.87 

7AC 

92.20 

ETC 

16! .88 

CLP 

108.57 

) VHP 

4 . 

835 

CPA 

34.14 

RAP 

352.31 

ECC 

1 .8207 

i INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2 

29 

50 

1556.6 

- 

14.96 

30.59 

13  3 54 

3 42  36 

M 25  4 

4 37  43 
15  39  19 


MID-COURSE  EXECUTION  ACCURACY 
SCT  M65.2  SCR  719.8  SC3  239.2 
RRT  -.7976  RRF  -.8744  RTF  .8691 
SOB  1632.4  R23  .2056  R13  -.8963 
SCI  1582.1  SC2  402.1  THA  J 57.03 


4771 .0  26.78  236.96 

1308.5  -J6.16  11.77 

4494.4  28.08  216.35 

1126.4  -19.33  356.25 

4249.2  31.56  196.86 

ORBIT  DETERMINATION  ACCURACY 
ST  745.7  SR  88.0  S5  569.8 

CRT  -.5114  CRS  .2818  CST  -.9657 

LSA  931 .8  MSA  141.3  55A  19.8 

ELI  747.1  EL2  75.5  AlF  176.51 


2170 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LNCH  A7MTH 
90.00 
90.00 
1 00.00 
100.00 
110.00 
110.00 


LAUNCH  DATC  mar  10  1969 

HELIOCENTRIC  CONK 
*L  148.58  LAL  .00  LOL  169.25 

RP  108.94  lap  -2.39  L OP  301 .05 

PC  90.436  GL  -12.99  GP  30.13 

PLANE TOCENTRIC  CONIC 
C3  49.172  VHL  7.012  OLA  -10.11 

LNCH  TIME  L-I  TIME 

2 6 36  2119.40 

1 1 30  32  5401  .17 

3 22  56  1073.11 

12  56  53  5122.69 

4 19  49  1694.90 

14  16  29  4073.59 

DIFFERENTIAL  CORRECTIONS 
TCE  -.9367  TRA-1.2512  TC3  -.6590 

ROE  .0456  RRA  .3125  RC3  .4748 

FOE-1.6530  FRA  -.7206  FC3-1.5070 
BOE  .9370  BRA  1.2097  BC3  .0129 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  La  169.25 

RP  108.94  LAP  -2.52  LOP  304.22 

RC  100.037  GL  -14.52  OP  39.25 

PLANETOCENTRIC  CONIC 
C3  40.576  VHL  6.970  OLA  -11.25 
LNCH  TIME  L-I  TIME 

2 20  50  2070.53 

11  26  3 5435.94 

3 36  31  1034.36 

12  53  3 5155.34 

4 31  56  1660,00 

U 14  7 4901.60 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0415  TRA-1.2906  TC3  -.7264 
ROE  .0792  RRA  .2776  RC3  .4795 
FOE-1. 6451  FRA  -.6201  FC3-1.5201 
0DE  1.0445  BRA  1.3 201  BC3  .0704 


VL  28.004 
VP  30.529 
7Al  160.03 

RAl  9.37 
INJ  LAT 

-17.15 

20.01 

-10.50 

29.47 

-22.06 

33.38 

0AU  .5344 
FAU  .09010 
BSP  4940 
FSP  -7?6 


FLIGHT  time  94.00 
DISTANCE  201 .006 


ARRIVAL  CATE  J UN  12  1969 


CAL 

GAP 


INJ  LONG 
35.54 
247.66 
16.02 
227.03 
1.5 1 
207.59 


A?l  93 .20 

HCA  131.76 

SMA 

139.39 

ECC  .22189 

INC  3.2007 

VJ 

29.908 

A TP  07.87 

TAL  240.85 

TAP 

12.62 

RCA  108.46 

APO  170.32 

V2 

34.787 

ETS  15.96 

7AE  134.32 

ETE 

130.38 

7AC  91 .23 

ETC  162.33 

CtP 

-112.57 

VEL  13.059 

PTh  2.30 

VHP 

4.943 

OPA  34.69 

RAP  351 .00 

ECC 

1 .8092 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

243.63 

112.08 

2 

41  55 

1519.4 

-13.90 

20.3  7 

250.82 

05.63 

13 

0 33 

4001  .2 

27.11 

239-1  I 

243.02 

113.91 

3 

54  9 

1273.1 

-15.11 

9.67 

250.68 

04.73 

14 

22  15 

4522-7 

28.42 

218.39 

24] .22 

116.00 

4 

40  4 

1095.0 

-18.29 

354  .4  1 

250.16 

02.19 

15 

37  43 

4273.6 

31  .94 

198 .66 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


VL  20.022 
VP  30.400 
7AL  150.55 

RAL  10.59 
INJ  LAT 
-16.05 
20.16 
-17.41 
29.65 
-21 .00 
33.62 

6AU  .5652 
FAU  .00529 
BSP  5345 
FSP  -702 


MID-COURSE  EXECUTION  ACCOR ACT 
SGT  1507.6  SCR  715.6  SG3  230.9 
RRT  -.0045  RRF  -.0020  RTF  .0750 
5G6  1741.4  R£3  .2196  R13  -.0993 

SGI  1695.3  SG2  390.0  THA  150.05 

FLIGHT  TIME  96.00 

DISTANCE  207,904 

CAL  -12.07  A7L  93.55  HCA  134.91  SMA  J30.06 

GAP  2.64  A7P  07.49  TAL  239.00  TAP  14.72 

7AP  110.11  ETS  10.94  7A£  132.09  £TE  132.49 

RAO  6560.0  VEL  13.036  PTH  2.30  VHP  5.073 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


33.05 
250.19 
J 4 .46 
229.44 
359.43 
209.75 


244.53 

252.30 

243.09 

252.27 

242.03 

251 .04 


113.64 

06.90 
114.69 

05.90 
117.62 

03.44 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1711.3  SGR  710.7  SG3  221.9 
RRT  -.0092  RRF  -.8912  RTF  .0012 
SG0  1053.0  R23  .2343  Rl 3 -.9020 

SGI  1010.5  SC2  394.7  THA  160.46 


2 55  29 
12  56  39 
4 7 5 

14  10  50 
4 59  37 

15  35  49 


ST 

826.8 

SR 

00.5 

SS 

502.8 

CRT 

-.7279 

CRS 

.5429 

CST 

-.9677 

LSA 

1006.1 

MSA 

136.2 

SSA 

19.1 

Eli 

829.3 

El2 

60.5 

ALF 

175.52 

arrival 

DATE 

JUN 

14  196< 

ECC 

.22010 

Inc 

3.5545 

VI 

29.908 

RCA 

108.30 

APO 

169.42 

V2 

34.785 

tAC 

90.4J 

ETC 

1 62 . 68 

ClP- 

-116.35 

CPA 

35.41 

RAP 

349.00 

ECC 

3 . 7994 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1478,5 

- 

12.72 

25.96 

4035.9  27.43  241.60 

1234.4  -13.94  7.39 

4555.3  20.77  220.75 

1060.8  -17.13  352.43 

4301.7  32,35  200.75 

ORBIT  DETERMINATION  ACCURACY 

597.5 


10.3 
45.4  ALF  174 .61 


ST 

9J6.1 

SR 

97.5 

CRT 

-.8040 

CRS 

.7546 

LSA 

1090.0 

MSA 

131  .7 

ELI 

920.2 

EL2 

45.4 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CCN I C 
RL  140.50  LAl  .00  La  169.25 
RP  108.95  LAP  -2.64  LOP  307.38 
RC  103.240  GL  -16.23  CP  40.51 
PLANETOCENTRIC  CONIC 
C3  40.115  VHL  6.936  ClA  -12.53 
LNCH  TIME  L-I  TIME 

2 36  59  2033.10 

11  20  42  5476,60 

3 51  53  1791 .45 

12  40  29  5193.49 

4 45  35  1623.23 

14  M 15  4934.40 

DIFFERENTIAL  CORRECTIONS 
TCE -1.1501  TRA- 1.3222  TC3  -.7090 
RCE  .1143  RRA  .2393  RC3  .4015 
FOE-1.6326  FRA  -.5344  FC3-J  .4401 
BCE  1.1637  BRA  1.3437  BC3  .9250 

LAUNCH  OA TE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.58  LAL  .00  La  169.25 
RP  108.95  LAP  -2.75  LOP  310.54 
RC  105.643  Gl  -10.14  GP  43.95 
PLANETOCENTRIC  CONIC 
C3  47.037  VHL  6.916  OLA  -13.97 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 55  31  1901 .95 

90.00  11  14  9 5524.06 

100.00  4 9 28  1743.36 

100.00  12  42  53  5238.69 

110.00  5 18  1581.54 

110.00  14  7 43  4973.27 

DIFFERENTIAL  CORRECTIONS 
TOE-1 .2889  TRA-1.3437  TC3  -.0474 
RCE  ,1505  RRA  .1953  RC3  .4795 
FOE-1 .6146  FRA  -.4375  FC3-I.3450 
BOE  1.2977  BRA  1.3570  0C3  .9736 


flight  time  90.00 


arrival  CATE  JUN  16  1969 


VL  20.757 
VP  38.430 
7Al  156.90 

RAL  11.95 
INJ  LAT 
-14.79 
20.2  7 
-16.17 
29.79 
-19.79 
33.05 

BAU  .5950 
FAU  .00003 
BSP  5743 
FSP  -674 


.8  VEL  13.010  PTH  2.37  VHP  5.220 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


245.65 
254.17 
244 .90 
254.11 
243.04 
253.79 


114.42 

00.38 

115.49 

07.46 

110.46 

04.93 


-COURSE  EXECUTION  ACCURACV 

1035.0  SGR  704.3  SG3  211.9 

-.0U3  RRT  -.0993  RTF  .0055 

1965.5  R23  .2501  R13  -.9041 

1926.0  SG2  392.3  THA  161.93 


3 10  52 
12  51 

4 21 

14  15 

5 12  39 

15  33  30 


50 

44 

2 


340.66  ECC  1 .7910 
2 LAT  INJ  2 LONG 
23.30 


DISTANCE  293,973 

GAL  -11.00  A7L  93.95  HCA  130.06  SMA  138.32  ECC  .2)836  INC  3.9492  Vi  29.988 

CAP  2,96  At P 07.06  TAL  238.70  TAP  16.76  RCA  100.12  APO  168.52  V2  34  784 

7AP  112.30  ETS  22.05  ?A£  129.85  ETE  134.26  7AC  89.70  ETC  162.95  ClP-119.94 

RAC  6560. 

INJ  LONG 
30.31 

253.16 
11.07 

232.27 

357.17 

212.28 
MIO- 
SGT 
RRT 
SOB 
SGI 


DPA  36.33  RAP 
PO  CST  TIM  INJ 

1433.1 
4076.6 

1191 .5 

4593.5 

1023.2 

4334.5 
ORBIT  OETERmjna 
ST  1014.3  SR 
CRT  -.9629  CRS 
LSA  1103.5  MSA 

Eli  1020.2  el2 


•11.37 

27.75 

12.61 

29.12 

15.84 

32.78 


244 .53 
4.90 

223.53 
350.29 
203.21 


TION  ACCURACY 

114.0  SS  612.8 
.0842  CST  -.9720 

120.1  SSA  17.2 
30.6  ALF  173.82 


FLIGHT  TIME  100.00 


ARRIVAL  CATE  JUN  18  1969 


VL  20.690 
VP  38.300 
7AL  155.03 

RAL  13.45 
INJ  LAT 
-13.33 
20.32 
-14.74 
29.00 
-18.42 
34.04 

BAU  .6226 
FAU  .07432 
BSP  6112 
FSP  -637 


DISTANCE  300.016 

GAL  -11.69  A7L  94.40  HCA  141.21  SMA  137.77  ECC  .21667  INC  4.3955  VI  29.908 

GAP  3.31  A7P  06.57  TAL  237.53  TAP  10.74  RCA  107.92  APO  167.62  V2  34  703 

7AP  114.12  ETS  25.29  7AE  127.50  ETE  135.72  7AC  89.07  ETC  163.13  ClP-123.34 


RAD  6560.8  VEL  13.000  PTH  2.37  VHP  5.41 j 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


27.26 

256.69 

9.02 

235.63 

354.72 

215.30 


24  7.04 
256.26 
246.34 
256.25 
244.31 
256.00 


115.22 

90.15 

116.30 

89.23 

119.32 

86.70 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1957.0  SGR  695.1  SG3  200.6 
RRT  -.8099  RRF  -.9065  RTF  .0006 
SOB  2O76.0.R23  .2670  RJ3  -.9054 

SGI  2039.6  SC2  391.3  Tha  163.32 


3 28  33 
12  46  14 

4 30  3i 

14  10  32 

5 27  29 

15  30  36 


DPA  37.46  RAP  347.54  ECC  1.7073 
PO  CST  TIM  1 N J 2 LAT  INJ  2 LONG 

1301.9  -9.82  20. 34 

4924.9  28.04  248 .03 

1343.4  -11 .09  2. j 3 

4638,7  29.46  226.85 

901.5  -14.38  347 .94 

4373.3  33.21  206.16 

ORBIT  DETERMINATION  ACCURACY 
ST  1122.4  SR  J35. 8 SS  628.0 

CRT  -.9909  CRS  .9509  CST  -.9741 

LSA  1207. 1 MSA  125.6  SSA  15.9 

Eli  1130.4  EL2  18.1  AlF  173.16 


23  71 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  MAR  w 1969 

heliocentric  ccnic 
Rt  140.58  LAL  .00  LOL  169.25 

RP  100.95  LAP  -2.06  LOP  313.70 

RC  100.045  Gl  -20.30  GP  <3.61 

PLANCTOCENTRIC  CONIC 


plight  time  102.00 


ARRIVAL  CATE  JUN  20  1969 


CISTANCE  306.033 

VL  20.621  CAL  -11.4 8 A7l  94.91  HCA  144.36  SHA  137.21  ECC  .21503  INC  4.9072  VI  29.988 

VP  30  329  GAP  3.62  A7P  06.01  TAL  236.32  TAP  20.60  RCA  107.70  APO  166.71  V2  34.783 

7Al  152  91  ZAP  115.57  ETS  20.70  ZAE  125.24  ETE  136.94  ZAC  00.49  ETC  163.26  ClP-126.59 


RAL  15.14  RAD  6560.0  VEL  13.007  PTH 


90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


4 29  55 


5 19  3 

14  3 14 

differential  corrections 
TOE- 1 .4390  TRA-I .3551  TC3  -.0906  6AU  .6494 

ROE  .1095  RRA  .1475  RC3  .4741  PAU  .06049 

FOE-1.5974  FRA  -.3447  FC3-1 .2401  BSP  6508 

BCE  1.4522  BRA  1 .363J  8C3  1 .0160  FSP  -6 02 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  conic 
RL  140.50  LAL  .00  LOL  169.25 

RP  108.94  LAP  -2.95  LOP  316.07 

RC  110.446  GL  -22.77  GP  45.54 

PLANE TOCENTRJC  CONIC 

C3  48.152  VHL  6.939  OLA  -17.50  RAL  17.04  I 
LNCH  A/MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 42  50  1055.32  '9.54 

90.00  10  55  22  5654.77  27.93 

100.00  4 54  0 1625.67  -11.00 

100.00  12  26  52  5359.66  29.65 

110.00  5 40  3 .1401.05  -15.01 

110.00  13  57  27  5076.24  34.16 

DIFFERENTIAL  CORRECTIONS 
TDE-1.6165  TRA-1 ,3535  TC3  -.9395  6AU  .6743 
ROE  .2307  RRA  .0937  RC3  .4633  FAU  .06241 

FOE-1. 5792  P**  -.2539  FC3-1.I220  BSP  6910 

BOE  1.6320  BRA  1.3567  BC3  1.0475  FSP  -565 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

1923.47 

-11.61 

23.03 

240.79 

216.01 

5583.10 

20.23 

260.94 

258.71 

92.20 

1688.74 

-13.07 

5.83 

248.04 

117.13 

5293.07 

29.86 

239.67 

250.77 

91.36 

1534.82 

-16.04 

352.02 

245.91 

120.19 

5019,76 

34.17 

218.92 

258.70 

00.04 

2.37  VHP  5.620  OPA  30.04  RAP  346.35  ECC  1.7069 
INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3 49 
12  39 

4 58 

14  4 

5 44 


MIC- COURSE  ‘EXECUTION  ACCURACV 
SCT  2080.1  SGR  606.1  SG3  100.9 
RRT  -.0059  RRF  -.9132  RTF  .0918 
SG8  2190.3  R23  .2036  R13  -.9071 
SGI  2154.9  SG2  392.1  THA  164.59 

FLIGHT  TIME  104.00 


DISTANCE  312.026 

VL  28.551  CAL  -11.27  AZL  95.50  HCA  147.50  SMA  136.64 

VP  38.277  GAP  3.91  AZP  85.35  TAL  235.06  TAP  22.56 

ZAL  150.50  ZAP  116,59  ETS  32.30  ZAE  122.00  ETE  137.98 


14 

1323.5 

-8.02 

16.99 

0 

4983.1 

28.25 

252.28 

4 

2088.7 

-9.33 

359.03 

6 

4693. J 

29.73 

230.87 

38 

934,8 

>12.71 

345.35 

54 

4419.8 

33.63 

209  - 72 

ORBIT  DETERMINATION  ACCURACY 

ST  1243.8 

SR 

162.0 

SS  645.5 

CRT  -.9947 

CRS 

.9022 

CST  -.9763 

LSA  1405.2 

MSA 

124.5 

SSA  14.4 

ELI  1254.3 

EL2 

16.5 

ALF  172.50 

ARRIVAL  CATE  JUN  22  1969 


ECC  .21344  INC  5.5039  VI  29.988 
RCA  107.40  APO  165.01  V2  34.704 
ZAC  07.90  ETC  163.35  ClP-129.73 


INJ  LONG 
19.09 
266.16 
2.20 
244.61 
349.01 
223.33 


INJ  RT  ASC 
251  .03 
261.57 
250.22 
261 .73 
247,94 
261  ,90 


2.30  VHP  5.000  DPA  40.40  gAP  345.02  ECC  1.7925 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2203.3  SGR  675.5  SG3  176.5 
RRT  -.7900  RRT  -.9105  RTF  .0950 
SG6  2304,5  R23  .2994  R13  -.9090 

SGI  2270.4  SG2  395.0  THA  165.01 


TNJ  AZWTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

116.79 

4 13  54 

1255.3 

-5.07 

13.13 

94  .00 

12  29  36 

5054  ,8 

28.31 

257.52 

117.94 

5 21  14 

1025.7 

-7.26 

355.49 

93.95 

13*56  12 

4759.7 

29.09 

235.81 

121.00 

6 4 45 

881  .0 

-10.78 

342.46 

91 .45 

15  22  4 

4476.2 

33.98 

214  .09 

ORBIT  DETERMINATION  ACCURACY 


ST 

1380, 

.0 

SR 

193 

.0 

SS 

664 

. 7 

CRT 

-.9090 

CRS 

.9950 

CST 

-.9786 

LSA 

3 539, 

,4 

MSA 

124 

.8 

SSA 

12 

.7 

Eli 

1393, 

.9 

EL2 

28 

.3 

AlF 

172. 

1 3 

^AUNCH  DATE  MAR  10  3969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  169.25 
RP  10B.94  LAP  -3.04  LOP  320.03 
RC  112.044  GL  -25.60  GP  47.00 

PLANCTOCENTRIC  CONIC 
C3  49.013  VHL  7.001  DLA  -19.66 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  4 14  35  1773,70 

90.00  10  41  10  5745.25 

100.00  5 23  32  1551 .21 

100.00  12  14  55  5442.97 

110.00  6 5 5 1420.98 

110.00  13  49  50  5145.96 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0263  TRA-1. 3337  TC3  -.9640 
RCE  .2710  RRA  .0309  RC3  .4439 
FOE-1.5566  FRA  -.1631  FC3  -.9005 
BOE  1.0464  0RA  1.3340  BC3  I .0620 


flight  time  ioe.no 
DISTANCE  317.995 

VL  20.400  GAL  -11.05  A7L  96,21  HCA  150.64  SMA  136.07 

VP  30.226  GAP  4.19  AZP  04,50  TAL  233.75  TAP  24.39 

7AL  147.72  7AP  117,16  ETS  36.15  7AE  120.20  ETE  130.00 


RAL  19.23 
INJ  LAT 
-7.01 
27.23 
-0.60 
29.11 
-12.04 
33.90 

0AU  .6959 
FAU  .05596 
BSP  7272 
FSP  -520 


ARRIVAL  CATE  JUN  24  1969 


ECC  .21191  INC  6.2132  VI  29.988 
RCA  107.24  APO  164.91  V2  34.786 
7AC  87.24  ETC  163.45  ClP-132.80 


RAO  6560.8 

VEL  13.053 

PTH  2.38 

VHP  6.207 

OPA  42.39 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

15.23 

253.96 

117.51 

4 44  9 

1173.7 

272.69 

264.92 

98.08 

12  16  55 

5145.3 

357.98 

253.06 

110.72 

5 49  23 

951  .2 

250.74 

265.21 

97.13 

13  45  38 

4043.0 

345.63 

250.58 

121.96 

6 28  46 

821  .0 

228.76 

265.79 

94.66 

15  15  36 

4546.0 

-3.27 

28.07 

-4.78 

29.79 

-8.52 

34.18 


8.55 
264 .1  3 
351  .36 
24 2.00 
339.19 
219.53 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  169.25 
RP  100.93  LAP  -3.12  LOP  323.20 
RC  J 1 5.239  GL  -20.07  GP  50.45 

PLANCTOCENTRIC  CONIC 
C3  50.662  VHL  7.110  DLA  -22,1 7 
LNCH  AZMTH  LNCH  TIME  L-f  TIME 
90.00  4 55  2 1671 .37 

90.00  10  20  59  5064,09 

100.00  60  27  1460.26 

100.00  11  56  15  5550.44 

110.00  6 35  41  1349.01 

110.00  13  39  31  5233.64 

DIFFERENTIAL  CORRECTIONS 
TOE-2.0057  TRA-1. 2932  TC3  -.9704 
ROE  -3127  RRA  -.0413  RC3  .4152 
FOE-1.5355  FRA  -.0706  FC3  -.0445 
BOE  2.1090  BRA  1.2939  BC3  1.0555 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2324.3  SGR  660.7  SG3  163.0 
RRT  -.7035  RRT  -.9206  RTF  .0901 
SG6  2416.4  R23  .3142  R13  -.9109 

SGI  2303.0  SG2  400.4  THA  167.07 

flight  time  100.00 


OISTANCE  323.941 

VL  28.408  GAL  -id. 83  AZL  97,00  HCA  153.70  SMA  135.50 

VP  38.174  GAP  4.46  AZP  83.65  TAL  232.40  TAP  26.17 

?AL  144.50  ZAP  117.21  ETS  40.29  ZAE  117.39  ETE  139.76 


ST 

1535.1 

SR 

223.4 

SS 

604  .0 

CRT 

-.9800 

CRS 

.9987 

CST 

-.9810 

LSA 

1690,6 

MSA 

126.7 

SSA 

10.8 

ELI 

1550.7 

El2 

44  .0 

ALF 

171  .88 

arrival 

DATE 

JUN 

26  1969 

ECC  .21043  INC  7.0757  VI  29.988 
RCA  106.99  APO  164.02  V2  34.789 
ZAC  06.46  ETC  163.63  ClP-135.90 


RAt  21.77  I 
INJ  LAT 
-3,76 
25.01 
-5.67 
27.95 
-10.24 
33.21 

0AU  .7149 
FAU  .04942 
BSP  7671 
FSP  -477 


INJ  LONG 
9.47 
281.10 
352.90 
258.52 
341.75 
235.51 


VEL  13.116 

PTH  2.39 

VHP  6.606 

DPA  44.59 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

257.91 

110.09 

5 22  54 

1071 .4 

268.77 

102.06 

li  50  43 

5264 . 1 

256.06 

119.40 

6 24  47 

860.3 

269.25 

101.06 

13  30  46 

4950,4 

254.07 

122.79 

6 50  11 

749.8 

270.31 

98.59 

15  6 44 

4633.6 

.03 

27.22 

-1.7! 

29.19 

-5.85 

34.04 


2.04 
272.71 
346,35 
249.93 
335  .4J 
226.37 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2447.6  SGR  643.4  SG3  1 49.1 
RRT  -.7612  RRT  -.9100  RTF  .9027 
5GB  2530.0  R23  .3254  R13  -.9142 

SGI  2497.5  SG2  400.9  T HA  168.37 


ST  1712.9  SR  252.6  SS  705.9 
CRT  -.9701  CRS  .9974  CST  -.9835 
L5A  1865.3  MSA  129.0  SSA  9.0 
EL!  J 730.4  EL 2 60.7  AlF  171.85 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  GATE  MAR  10  1969  FLIGHT  TIME  110.00  ARRIVAL  CATE  JUN  28  1 969 

heliocentric  conic  oistance  329.563 

RL  146.35  LAL  .00  La  169.25  VL  26.335  CAL  -10.59  A7L  96 . 1 ? HCA  156.91  SMA  134.93  ECC  .20901  INC  6.1542  VI  29.966 

RP  106.92  LAP  -3.19  L OP  326.36  VP  36.123  GAP  4.72  A7P  62.49  TAl  231 .00  TAP  27.91  RCA  106.73  APO  163.14  V2  34.792 

RC  117.630  GL  -32.67  GP  53.55  7Al  140.75  7AP  116.70  ETS  44 .62  7AE  114.26  ETE  140.75  7AC  65.45  ETC  164.00  CLP- 1 39.14 

planctocentric  CONIC 


C3  53.554 

VHL 

7 

.318 

OLA  -25.07 

RAL  24.78 

RAO  6566.9 

VEL  13.226 

PTh  2.42 

VHP 

7, 

.121 

OPA  47.06 

RAP  338.69 

ECC  1 .8814 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

51 

24 

1529.59 

.81 

1 .56 

263.53 

118.31 

6 

16 

54 

929.6 

4.59 

354.91 

90.00 

9 

46 

37 

745.39 

22.90 

514.73 

272.90 

107.13 

10 

1 

3 

145.4 

25.03 

306.71 

100.00 

6 

49 

40 

1341 .46 

-1  .66 

346.36 

262.16 

119.85 

7 

12 

2 

741.5 

2.32 

339-64 

100.00 

11 

33 

2 

5696.77 

25.61 

266.76 

273.79 

105.96 

13 

7 

59 

5096.8 

27.55 

260.49 

110.00 

7 

14 

17 

1264.26 

-7.05 

337.17 

258.82 

123.53 

7 

35 

21 

664.3 

-2.60 

330  . 92 

110.00 

13 

24 

55 

5346.75 

31.74 

244.00 

275.62 

103.41 

14 

54 

2 

4746.7 

33.26 

235.10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TOE-2.4129  TRA -1.2209  TC3  -.9463  BAU  .7260  SGT  2569.2  SCR  617.6  SG3  134.3  ST  1916.0  SR  272.5  SS  726.2 

ROE  .3446  RRA  -.1265  RC3  .3720  FAU  .04256  RRT  -.7225  RRF  -.9044  RTF  .9066  CRT  -.9579  CRS  .9920  CST  -.966 1 

FOE-1. 5110  FRA  .0032  FC3  -.6664  0SP  6029  S06  2642.5  R23  .3324  R13  -.9165  LSA  2063.3  MSA  134.0  SSA  7.3 

0OE  2.4374  BRA  1.2277  BC3  1.0166  F$P  -427  SOI  2606.6  S02  420.6  TMA  169.66  ELI  1933.7  Et2  77.5  AlF  172.23 

LAWCH  OATE  MAR  10  1969  FLIGHT  TIME  112.00  ARRIVAL  DATE  JUN  30  1969 


HELIOCENTRIC  CONIC  OISTANCE  335.759 


RL  148.58 

LAL 

.00 

La  169.25 

VL  28.261 

CAL  -10.35 

A7l  99.55 

HCA  160.03 

SMA 

134.37 

ECC 

.20764 

INC 

9.5496 

VI 

29.988 

RP  108.91 

LAP 

-3.25 

LOP  329.53 

VP  38.072 

GAP  4.96 

A7P  81.02 

TAL  229.57 

TAP 

29.60 

RCA 

106.4$ 

APO 

162.27 

V2 

34.796 

RC  120.015 

GL 

-37.08 

GP  57.20 

7AL  136.36 

ZAP  115.55 

ETS  49.89 

7AE  110.72 

ETE 

142.11 

7AC 

84.10 

ETC 

164 .81 

CLP-I42.77 

PLANE TOCENTRJC  CONIC 

C3  58.516 

VHL 

7.650 

OLA  -28.40 

RAL  28.42  RAO  6569.1 

VEL  13.412 

PTH  2.45 

VHP 

7.813 

OPA 

49.74 

RAP 

334.95 

ECC  1 .9630 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

1 2 LONG 

87.70 

7 

45  9 

1222.17 

12.43 

345.14 

274.34 

115.74 

8 

5 31 

622.2 

15.80 

338.07 

92.30 

8 

23  57 

1096.40 

12.45 

335.94 

274.35 

115.74 

8 

42  14 

496.4 

15.81 

328.87 

100.00 

8 

6 47 

1151 .94 

4.75 

335.94 

270.28 

119.55 

8 

25  59 

551  .9 

8.65 

329.33 

100.00 

10 

45  0 

641 .86 

20.36 

306.16 

278.03 

112.37 

10 

55  42 

41  ,9 

23.22 

298.53 

110.00 

8 

5 37 

1155.59 

-2.94 

331  .46 

265.52 

124.07 

8 

24  53 

555.6 

1 .56 

325.25 

110.00 

13 

2 39 

5499.01 

28.82 

254.89 

281.56 

109.24 

14 

34  18 

4899.0 

31  -16 

246.47 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE-2 .6443  TRA-1,1044  TC3  -.6845  BAU  .7338  SOT  2693.4  SOR  581.3  SC3  119.0  ST  2149.4  SR  27j  .9  5$  752.5 

ROE  .3536  RRA  -.2341  RC3  .3121  FAU  .03567  RRT  -.6534  RRF  -.8665  RTF  .9174  CRT  -.9376  CRS  .9768  CST  -.9666 

FOE-1.4879  FRA  .0760  FC3  -.5276  BSP  6419  SOB  2755.4  R23  .3314  R1 3 -.9253  LSA  2269.3  MSA  138.6  SSA  5.8 

BOE  2.8662  BRA  J. 1290  BC3  .9360  FSP  -379  SOI  2720.7  S02  435.7  THA  17J.76  ELI  2164.5  El2  93.9  AlF  173.22 


LAUNCH  OATE  MAR  10  1969  FLIGHT  TIME  114.00  ARRIVAL  CATE  JUL  2 1969 

HELIOCENTRIC  CONIC  OISTANCE  341.625 

RL  148.58  LAL  .00  La  169.25  VL  28.188  GAL  -10.10  A7L  101.44  HCA  163.14  SMA  133.80  ECC  .20632  INCH. 4369  VI  29.988 

RP  108.89  LAP  -3.30  LOP  332.70  VP  38.021  GAP  5.19  A7P  79.04  TAL  228 .09  TAP  31.23  RCA  106.20  APO  161. 41  V2  34.800 

RC  122.394  GL  -42.17  GP  61.46  7Al  131.21  7AP  113.69  ETS  55.90  7A£  106.61  ETE  144.32  7AC  82-25  ETC  166.51  ClP-147.25 

planctocentric  CONIC 

C3  67.194  VHL  8.197  CLA  -32.14  RAL  32-95  RAC  6569.3  VEL  13.731  PTH  2.51  VHP  8.786  CPA  52.50  RAP  329.65  ECC  2-1058 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74 .12 

6 19 

4 

1 588 . 34 

12.81 

12.55 

281 .71 

119.73 

6 45  33 

988.3 

16.67 

5.72 

105.88 

10  26 

8 

797.04 

12.83 

313.93 

281 .72 

119.73 

10  39  25 

197.0 

16.69 

307.10 

74 .12 

6 19 

4 

1 588 . 34 

12.81 

12.55 

281 .71 

119.73 

6 45  33 

988.3 

16.67 

5.7  2 

105.88 

10  26 

8 

797.04 

12.83 

313.93 

281 .72 

119.73 

10  39  25 

197.0 

16.69 

307.10 

110.00 

9 23 

10 

992.19 

3.31 

322.93 

275.75 

124.04 

9 39  42 

392.2 

7.75 

316.66 

110.00 

12  21 

13 

5729.22 

22.71 

269.98 

287.22 

116.26 

13  56  42 

5129.2 

26.05 

262.41 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-3. 4342  TRA  -.9150  TC3  -.7737  BAU  .7257  SOT  2818.0  SOR  527.0  503  103.4  ST  24J1.4  SR  224 . 4 SS  779-1 

ROE  .2934  RRA  -.3645  RC3  .2324  FAU  .02867  RRT  -.5039  RRF  -.7571  RTF  .9301  CRT  -.87 29  CRS  .9286  CST  -.9916 

FOE-1.4673  FRA  .3  473  FC3  -.3694  0SP  8834  SOB  2866.9  R2 3 .3194  R13  -.9352  LSA  2540-0  MSA  143.5  SSA  4.4 

BOE  3.4467  BRA  .9849  0C3  .8078  FSP  -329  SOI  2830.8  S02  453.1  THA  174.48  ELI  2419.3  El2  109.1  AlF  175.35 

LAUNCH  DATE  MAR  10  1969  FLIGHT  TIME  116-00  ARRIVAL  CATE  JUL  4 1969 

HELIOCENTRIC  CONIC  OISTANCE  347.452 

RL  146.58  LAL  .00  La  169.25  VL  26.114  GAL  -9.83  A7L  104.14  HCA  166.22  SNA  133.24  ECC  .20501  INCJ4.1  443  VJ  29.988 

RP  108.88  LAP  -3.34  LOP  335.87  VP  37.971  GAP  5.41  A7P  76.25  TAl  226.57  TAP  32.79  RCA  105.93  APO  160.56  V2  34.605 

RC  124.766  CL  -47.90  GP  66.39  7Al  125.20  ZAP  111.05  £TS  63.75  7AE  101.72  ETE  148.43  7AC  79.65  ETC  170-15  ClP-I53.76 

PLANCTOCENTRIC  CONIC 


C3  63.231 

VHL 

9.123 

OLA  -36.13 

RAL  38.72 

RAO  6569.6  VEL  14.303 

PTH  2.60 

VHP  10.242 

OPA 

55.00 

RAP 

322.05 

ECC 

2.3698 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

66.55 

5 

56  15 

1778.06 

12.34 

27.04 

291 .27 

124.24 

6 25 

53 

11 70 . 1 

16.74 

20.55 

113.45 

11 

34  59 

706.93 

12.35 

306.61 

291 .28 

124.23 

11  46 

46 

106.9 

16.76 

300-12 

66.55 

5 

56  15 

1778.06 

12.34 

27.04 

291 .27 

124.24 

6 25 

53 

1 1 78 . 1 

16.74 

20.55 

113.45 

11 

34  59 

706.93 

12.35 

306.61 

291 .28 

124.23 

11  46 

46 

106.9 

16.76 

300.12 

66.55 

5 

56  15 

1778.08 

12.34 

27.04 

291 .27 

124.24 

6 25 

53 

11 78 . 1 

16.74 

20.55 

113.45 

11 

34  59 

706.93 

12.35 

306.61 

291 .28 

124.23 

11  46 

46 

106.9 

16.76 

300-12 

jifferential 

. CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-4.2672 

TRA 

-.5907 

TC3  -.6043 

BAU  .6889 

SGT 

2934.1  SGR 

473.3  SG3 

87.8 

ST 

2683.7 

SR 

122.9 

SS 

810.6 

ROE  .0292 

RRA 

-.5199 

RC3  .1345 

FAU  .02158 

RRT 

-.0965  RRF  - 

.3850  RTF 

.9478 

CRT 

-.0990 

CRS 

.2040 

CST 

-.9943 

FDE-1 .4564 

FRA 

.2156 

FC3  -.2245 

BSP  9149 

SOB 

2972.0  R23 

.2924  R13  - 

.9485 

LSA 

2802.3 

MSA 

147.3 

SSA 

3.3 

BOE  4.2673 

BRA 

.7869 

BC3  .6191 

FSP  -277 

SGI 

2934.5  SG2 

471.0  THA  179.08 

ELI 

2683.7 

El2 

122.3 

ALF 

179.74 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968 -69  ■ 


LNCH  A2MTH 
60.6? 
119.36 
60.62 
119.3 8 
60.62 
119.38 


LAUNCH  CATE  MAR  10  1969 

heliocentric  conic 

RL  148.58  LAL  .00  LOL  169-25 
RP  108.86  LAP  -3.37  LOP  339.04 
RC  127.128  CL  -53.98  CP  71.79 
planetocentric  conic 
C3  115.980  VHL  10.769  OLA  -39.90 
LNCH  time  l-i  time 
5 56  27  1935.49 

12  34  31  692.05 

5 56  27  1935.49 

12  34  31  692.05 

5 56  27  1935.49 

12  34  31  692.05 

DIFFERENTIAL  corrections 
toe-5.4217  TRA  .0056  TC3  -.3797 
ROE  -.8945  RRA  -.6401  RC5  .0368 
FOE-J .4804  ERA  .2929  FC3  -.1078 
BOE  5.4950  BRA  .6401  BC3  .3815 

LAUNCH  0AT£  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  LOL  169.25 
RP  108.84  LAP  -3.39  LOP  342-21 
RC  129.481  CL  -59.30  CP  76.22 
PLANE TOCENTR 1C  CONIC 
C3  194.870  VHL  13.960  OLA  -42.19 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
57.31  6 20  3 2069.33 

122.69  13  27  16  744.97 

57.31  6 20  3 2069.33 

122.69  13  27  16  744.97 

57.31  6 20  3 2069.33 

122.69  132716  744.97 

DIFFERENTIAL  CORRECTIONS 
TDE-6.2J50  TRA  1.1380  TC3  -.1316 
ROE -4 .0869  RRA  -.2754  RC3  -.0023 
FOE-1.5945  FRA  .4196  FC3  -.0279 
BOE  7.4383  BRA  3.1709  BC3  .1316 


flight  time  110.00 
OISTANCE  353.219 


ARRIVAL  CATE  JUL  6 1969 


RAt  46.20 
INJ  LAT 
10.43 
10.45 
10.43 
10.45 
10.43 
10.45 


GAL  '9.55 

A?L  108.36 

HCA 

169.26 

SMA 

132 

.69 

ECC 

.20366 

I NCI 

0.3616 

VI 

29.908 

GAP  5.60 

A7P  71.94 

TAL 

225.00 

TAP 

34 

.26 

RCA 

105, 

.66 

APO 

159.71 

V2 

34.011 

7AP  107.62 

ETS  76.00 

7AE 

95.68 

ETE 

157 

.12 

7AC 

75, 

.90 

ETC 

170.43 

CLP 

-165.59 

RAO  6570.2 

VEL  15.405 

PTH 

2.75 

VHP 

12. 

604 

OPA 

56, 

.49 

RAP 

311.33 

ECC 

2.9007 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

38.53 

303.47 

128.74 

6 

28 

42 

1335 

.5 

15.37 

32-48 

303.95 

303.40 

128.73 

12 

46 

3 

92 

.0 

15.30 

297.90 

30.53 

303.47 

128.74 

6 

28 

42 

1335 

.5 

15.37 

32.40 

303.95 

303.48 

128.73 

12 

46 

3 

92 

.0 

15.30 

297.90 

38,53 

303.47 

128.74 

6 

28 

42 

1335 

.5 

15.37 

32.46 

303.95 

303.40 

128.73 

12 

46 

3 

92 

.0 

15.36 

297.90 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY" 


BAU 

.5915 

SGT  2990.2  SGR  655.6 

SG3 

73.1 

ST 

2804.6 

SR 

494.2 

SS 

860.3 

FAU 

.01445 

RRT  .6645  RRF  .4801 

RTF 

9710 

CRT 

.9628 

CRS 

-.9393 

CST 

-.9971 

BSP 

9463 

SOB  3069.0  R23  -.2 441 

R13  . 

,9654 

LSA 

3046.0 

MSA 

148.9 

SSA 

2.5 

FSP 

-230 

SGI  3030.5  SC2  484.7 

THA 

0.49 

ELI 

2923.7 

ELZ 

133  .7 

ALF 

9.39 

FLIGHT  TIME  120.00 

ARRIVAL 

CATE 

JUL 

0 1969 

OISTANCE  358.872  . 

VL 

27.966 

gal 

-9.24  A7L  115.70  HCA 

172.20 

SMA 

132.14 

ECC 

.20214 

INC25.7770 

VI 

29.988 

VP 

37.073 

GAP 

5.76  A2P  64.43  TAL 

223.35 

TAP 

35.54 

RCA 

105.43 

APO 

150.05 

V2 

34 .010 

7AL 

110.76 

7AP 

103.43  ETS  99.84  ?A£ 

87.71 

ETE 

177.75 

2AC 

70.12 

ETC 

198.77 

CLP 

167. 1 3 

RAL 

55.77 

RAO  6571 .1  VEL  17.702  PTH 

2.99 

VHP 

16.097 

OPA 

55.43 

RAP 

297.33 

ECC 

4. 207J 

INJ  LAT 

INJ 

LONG  INJ  PT  ASC  INJ 

A7MTH 

INJ 

TIME 

PO 

CST  TIM 

TNJ 

2 LAT 

INJ 

2 LONG 

6.7? 

46.87  318.28  131.75 

6 

54  33 

1469-3 

12.00 

41  .19 

6.74 

6.72 

6.74 

6.72 

6.74 

BAU  .3429 
FAU  .00628 
BSP  9684 
FSP  -108 


305.32 

46.87 

305.32 

46.87 

305.32 

MIO-i 

SOT 

RRT 

sea 

SCI 


318.30 

318.28 

318.30 
318.28 

310.30 


131.75 
131.75 
131.75 
131.75 
131 .75 


■COURSE  EXECUTION  ACCURACY 
2653.2  SCR  1684.4  SC3  60.4 
.9365  RRF  .9029  RTF  .9948 

3142.7  R23  -.1010  R13  .9816 

3101.8  SC2  505.3  THA  31.67 


13  39  40 
6 54  33 
13  39  40 
6 54  33 
13  39  40 


145.0 
1469.3 

145.0 
1469.3 

1.45.0 

ORBIT  OETERMINA 
ST  2557.9  SR 
CRT  .9949  CRS 
LSA  3202.9  MSA 
ELI  3055.9  El2 


12.02 

12.00 

12.02 

12.00 

12.02 


299.65 
41  .19 
299.65 
41.19 
299.65 


TION  ACCURACY 
1670.0  SS  960.9 
-.9911  CST  -.9995 
153.3  S5A  1 .8 
142.1  AlF  33.21 


LAUNCH  CATE  MAR  10  1969 


HELIOCENTRIC  CONIC 


flight  time  122.00 


ARRTVAL  CATE  JUL  10  1 969 


RL  140.58 

LAL 

.00 

LOL  169.25 

VL 

27.892 

RP  100.82 

LAP 

-3.39 

LOP  345.39 

VP 

37.025 

RC  131.023 

gl 

-60.16 

GP  72.84 

7AL 

103.09 

planetocentric  conic 

C3  440.754 

VHL 

20.99A 

OLA  -39.75 

RAL 

66.61 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

60.04 

7 

18  52 

2125.80 

2.07 

119.16 

13 

54  56 

000.03 

2.09 

60.84 

7 

10  52 

2125.80 

2.07 

119.16 

13 

54  56 

800.03 

2.09 

60.84 

7 

10  5? 

2125.00 

2.07 

119.16 

13 

54  56 

880.03 

2.09 

differential  corrections 

TOE-2.1707 

TRA 

2.1637 

TC3  -.0085 

BAU 

.6330 

R0-10.3576 

RRA 

2.3262 

RC5  .1071 

FAU- 

-.00825 

FOE-1 .9291 

FRA 

.7374 

FC3  .0162 

6SP 

9682 

B0E1 0.5826 

BRA 

3.1769 

0C3  .1074 

FSP 

-161 

DISTANCE  364.233 

GAL  -8.86  A7L  131.36  HCA  174.06  SMA  131.60  ECC  .19990  INCH. 3618  VI  29.988 

GAP  5.03  A7P  40.75  TAL  221.52  TAP  36.39  RCA  105.20  APO  157.92  v?  34.825 

7AP  90.00  ETS  140.90  7AE  75.66  ETC  215.76  7AC  59.91  ETC  237.06  CLP  121 .24 

RAO  6572.?  VEL  23.700  PTH  3.30  VHP  25.997  CPA  40.53  RAP  202.13  ECC  8.2537 


LAUNCH  OATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  169.25 
RP  108.79  LAP  -3.39  LOP  340.56 
.RC  134.153  Gl  -47.27  GP  53.20 
planetocentric  CONIC 
C31 349.440  VHL  36.735  OLA  -24.96 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  9 7 15  1972. 22 

90.00  13  8 41  1173.50 

100.00  10  5 55  1782.76 

100.00  14  52  4J  838.19 

110.00  10  31  5 1703.85 

110.00  16  44  1 5777.90 

DIFFERENTIAL  CORRECTIONS 
TOE  4.1538  tra  1.184?  TC3  -.0632 
RO-12.2491  RRA  7.2704  RC3  .1774 
.FOE-2.4441  FRA  1.6592  FC3  .0345 
B0E12.934?  BRA  7.3741  BC3  .1003 


VL  27.818 
VP  37.778 
?AL  96.97 

RAL  74.40 
INJ  LAT 
-13.05 
11.96 
-15.92 
14.64 
-22.33 
21  .21 

BAU  3.3972 
FAU- .05383 
BSP  8237 
FSP  -146 


INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

47.71 

334.10 

129.71 

7 54 

10 

I 

1525.8 

7. 16 

41  .93 

313.60 

334.11 

129.71 

14  9 

44 

200.0 

7.18 

307.83 

47.71 

334.10 

129.71 

7 54 

10 

1525.8 

7.36 

41  .93 

313.60 

334.11 

129.71 

14  9 

44 

208.0 

7.38 

307.03 

47.71 

334,10 

129.71 

7 54 

10 

1525  .8 

7.36 

41  .93 

313.60 

334.11 

129.71 

14  9 

44 

200.0 

7.18 

307 .83 

MIO- 

COURSE  execution  accuracy 

ORBIT  DETERMINATION  ACCURACY 

SGT 

970,7  SGR  2979-0  SG3 

51.1 

ST 

635.7 

SR 

2837.6 

SS 

1195.6 

RRT 

,7929  RRF 

.9840  RTF 

.8886 

CRT 

.9601 

CRS 

- .9982 

CST 

-.9753 

see 

3133.2  R23  - 

.1288  R13 

.9916 

LSA 

3130.9 

MSA 

101  .7 

SSA 

.6 

SCI 

3080.5  SG?  - 

572.0  THA  74.98 

ELI 

2902.7 

EL2 

173.9 

ALF 

77.82 

Flight  time  124.00 

ARRIVAL 

CATE 

JUL 

12  1969 

DISTANCE  368.' 

576 

GAL  -0.27  A7L  168.56 

HCA  176.54 

SMA  131  .07 

ECC 

.19540 

INC70.5626 

V] 

29.908 

GAP  5.6?  A2P  11.46 

TAL  219.13 

TAP  35.67 

RCA 

105.46 

APO 

156.68 

V2 

34.033 

7AP  94.79  ETS  168-08 

7A  £ 54.05 

ETE  237.87 

7AC 

38.99 

ETC 

262 . 70 

CLP 

98.02 

RAO  6573, 

1 VEL  38.350 

PTH  3.55 

VHP  45 

.996 

CPA 

29.03 

RAP 

270.66 

ECC23.2084 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

26.69 

339.61 

115.36 

9 40 

7 

1372.2 

-9.53 

19.70 

341.36 

351  .46 

115.85 

13  28 

14 

573.5 

15.36 

334 .31 

11.36 

338.19 

115.64 

10  35 

38 

1102.8 

12-34 

4.39 

318.1? 

352.90 

116.25 

15  6 

39 

238.2 

18.25 

310.99 

2.05 

334.87 

116.58 

ID  59 

29 

1103.9 

10.58 

354 .93 

272.96 

356.29 

117.45 

18  20 

19 

5177.9 

24.72 

265.57 

Mio- 

CCUR S£  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

822.6  SGR  2629.9  SG3 

46,6 

ST 

650.9 

SR 

1947.5 

SS 

1 553  .0 

RRT 

-.7339  RRF 

.9981  RTF  - 

.6907 

CRT 

-.9588 

CRS 

- .9996 

CST 

.9500 

see  2755.6  R23  - 

.1095  R13 

.9940 

LSA 

2567,6 

MSA 

188.6 

SSA 

.6 

SGI 

2701 .3  SG2 

544.0  THA  103.48 

Eli 

2045.8 

El2 

176.1 

ALF 

107.91 

2174 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  MAR  10  1969  FLIGHT  TIME  126.00  ARRIVAL  CATE  JUL  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  370.955 

RL  140.50  LAL  .00  La  169.25  VL  27.745  GAL  -0.93  A7L  36.33  MCA  104.20  SNA  130.54  ECC  .20670  INC53.6651  VI  29.900 

RP  100.77  LAP  -3.30  LOP  351  .74  VP  37.732  GAP  7.12  A7P  143.59  TAL  219.75  TAP  43.94  RCA  103.55  APO  1 57.53  V2  34.041 

RC  136.471  GL  56,62  GP  -65.69  7Al  100.39  7AP  90.37  ETS  191.10  7AE  72.39  ETE  119.15  7AC  00.93  ETC  90.09  ClP  110.70 

planetocentric  CONIC 

C3  699.145  VHL  26.441  OLA  72.92  RAL  21 .05  RAD  6572.7  VEL  20.643  PTH  3.43  VHP  33.190  OPA  -07.00  RAP  14.10  ECC12.5062 


LNCH  A7f*TH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19.49 

14  12 

13 

5070.73 

-.85 

240.40 

290.00 

17.00 

15  36  44 

4470.7 

-0.49 

246.53 

160.51 

0 58 

4 

3300.84 

-.84 

94.94 

290.70 

17.00 

1 53  5 

2700.0 

-0.49 

92.98 

19.49 

14  12 

13 

5070.73 

-.85 

240.40 

290.00 

17.00 

15  36  44 

4470.7 

-8.49 

246.53 

160.51 

0 58 

4 

3300.84 

-.84 

94.94 

290.70 

17.00 

1 53  5 

2700.8 

-0.49 

92.98 

19.49 

14  12 

13 

5070.73 

-.85 

240,40 

290.00 

17.00 

15  36  44 

4470.7 

-8.49 

246.53 

160.51 

0 50 

4 

3300.84 

-.84 

94.94 

290.70 

17.00 

1 53  5 

2700.0 

-8.49 

92.98 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR6IT  OE TERMINA TION  ACCURACY 

TOE  .1100  TRA  .9136  TC3  -.0533  0AU  1 .6305  SGT  730.9  SGR  3136.7  SG3  49.3  ST  203,0  SR  2594.0  SS  14J6.7 

RO-11.7626  RRA  2.1731  RC3  -.1661  FAU- . 02049  RRT  .5526  RRF  -.9971  RTF  -.4914  CRT  .0606  CRS  .9997  CST  .0441 

FDE  2.2494  FRA  -.3600  FC3  .0254  BSP  9696  SG0  3220.7  R23  -.0969  RJ 3 -.9949  LSA  2955.5  MSA  205.7  SSA  1.5 

0OE11.7651  BRA  2.3574  BC3  .1744  FSP  -150  SGl  3163.6  SG2  604 .0  THA  02.30  ELI  2594 .0  El2  203.3  AlF  09.69 

LAUNCH  DATE  MAR  10  1 969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUL  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  304.035 

RL  140.50  LAL  .00  L<X  169.25  VL  27.672  GAL  -0.40  A7L  59.29  MCA  106.50  SMA  130.02  ECC  .20409  INC30.7095  VI  29.988 

RP  100.74  LAP  -3.36  LOP  354.91  VP  37.607  GAP  7.10  A7P  120.54  TAL  217.76  TAP  44.35  RCA  103.49  APO  156.56  V2  34.850 

RC  130.775  GL  60.56  GP  -73.07  7 AL  106.42  7AP  103.09  ETS  233.19  7AE  00.05  ETE  159.47  7AC  95.65  ETC  141.28  ClP  M9.77 

planetocentric  conic 

C3  257.594  VHL  16.050  OLA  69.25  RAL  354.74  RAO  6571.5  VEL  19.466  PTH  3,11  VHP  20.077  OPA  -72.24  RAP  55.90  ECC  5.2393 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  ? LONG 

23.73  12  36  15  4965.75  -6.03  244.33  262.15  20.90  1359  1 4365.0  -14.29  24]. 81 

156.27  23  0 14  3217.31  -6.02  95.19  262.13  20.90  23  53  51  2617,3  -14.26  92.67 

23.73  12  36  15  4965.75  -6.03  244.33  262.15  20.90  1359  1 4365.8  -14.29  241 .81 

156.27  23  0 14  3217.31  -6.82  95.19  262.13  20.90  23  53  51  2617,3  -14.28  92.67 

23.73  12  36  15  4965.75  -6.03  244,33  262.15  20.90  1359  1 4365.8  -14.29  241.81 

156.27  23  0 14  3217.3 1 -6.02  95.19  262-13  20.90  23  53  51  2617.3  -14.28  92.67 

DIFFERENTIAL  CORRECTIONS  MID-COJRSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TICN  ACCURACY 

TOE  3.4779  TRA  - 1 . 5224  TC3  -.0355  8AU  .1523  SGT  1977.0  SGR  2900.2  SG3  56.3  ST  1324.2  SR  1275.1  SS  709.6 

ROE-2.7317  RRA  2.7l?3  RC3  -.0264  FAU  .00529  RRT  -.9397  RRF  -.9634  RTF  .9954  CRT  -.9410  CRS  .9617  CST  -.9977 

FOE  1.0451  FRA  -.5547  FC3  -.0170  BSP  10730  SGB  3516.6  R23  -.1501  R13  -.9062  L$A  1944.0  MSA  3 22.0  SSA  i .6 

BOE  4.4224  BRA  3.1140  BC3  .0442  FSP  -107  SGI  3470.7  SG2  566.6  THA  123.58  ELI  1811.0  EL2  315.4  ALF  136.35 


LAUNCH  DATE  MAR  10  1969  FLIGHT  TIME  130.00  ARRIVAL  DATE  JUL  18  1969 

HELIOCENTRIC  CONIC  OISTANCE  389.554 

RL  140.58  LAL  .00  La  169.25  Vl  27.600  GAL  -0.11  A7l  69.31  HCA  109.45  SMA  129.52  ECC  .20284  INC20.6892  Vl  29.988 

RP  108.71  LAP  -3.32  LOP  350.09  VP  37.643  GAP  7.21  A7P  110.43  TAl  215.96  TAP  45.41  RCA  103.25  APO  155.79  V2  34.060 

RC  141.067  GL  57.27  GP  -70.01  7Al  112.29  7AP  109.99  ETS  272.06  7AE  97.50  ETE  196.69  7AC  104.17  ETC  179.64  ClP  179.74 

PLANETOCENTRIC  CONIC 

C3  131.694  VHL  1 1.476  CLA  63.41  RAL  353.31  PAD  6570.4  VEL  15.907  PTH  2.01  VHP  14.319  OPA  -61.50  RAP  53.03  ECC  3.1673 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

30.56  12  45  58  4034.17  -13.13  236.91  256.62  27.36  14  6 32  4234,2  -20.20  233.42 

149.44  2239  4 3131.46  -13.11  95.32  256.60  27.36  233116  2531.5  -20.19  91.03 

30.56  12  45  50  4034.17  -13.13  236.91  256.62  27.36  14  6 32  4234.2  -20.20  233.42 

149.44  22  39  4 3131.46  -13.11  95.32  256.60  27.36  23  31  16  2531.5  -20.19  91.03 

30.56  124550  4034.17  -13.13  236.91  256.62  27.36  14  632  4234.2  -20-20  233.42 

149.44  2239  4 3131.46  -13.11  95.32  256.60  27.36  233116  2533.5  -20.19  93.83 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TOE  2.6425  TRA-2.0327  TC3  -.2944  BAU  .5206  SGT  3490.5  SGR  1143.5  SG3  70.0  ST  1624. 8 SR  344.8  SS  565.9 

ROE  .0830  RRA  1.0220  RC3  .0273  FAU  .01675  RRT  -.9003  RRF  -.0041  RTF  .9007  CRT  -.4017  CRS  .3222  CST  -.9848 

FOE  .8255  FRA  -.5926  FC3  -.1101  BSP  1 1454  SGB  3673.0  R23  -.2196  R1 3 -.9720  LSA  1725.7  MSA  317.7  SSA  2.1 

BOE  2.6430  BRA  3.0117  BC3  .2957  FSP  -232  SGl  3641.9  SG2  477.1  THA  163.27  ELI  1633.5  El2  300.5  AlF  173.96 

LAUNCH  OATE  MAR  10  1969  FLIGHT  TIME  132.00  ARRIVAL  DATE  JUL  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  395.217 

RL  140.50  LAL  .00  La  169.25  VL  27.520  GAL  -7.77  A7L  74.62  HCA  192.46  SMA  129.02  CCC  .20211  INCH. 3808  Vl  29.988 

RP  100.68  LAP  -3.20  LOP  1.27  VP  37.599  GAP  7.36  A7P  105.04  TAl  214.22  TAP  46.68  RCA  102.94  APO  155.10  V2  34.870 

RC  143.344  GL  52.39  GP  -63.50  7AL  117.24  7AP  115.95  ETS  206.26  7At  104.45  ETE  200.71  7AC  110.30  ETC  192.66  ClP-168.76 
PLANETOCENTRIC  CONIC 

C3  03.395  VHL  9.132  OLA  50.20  RAL  356.77  RAO  6569.6  VEL  14.309  PTH  2.60  VHP  11.4J9  OPA  -52-94  RAP  50,49  ECC  2.3725 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

36. $0  13  14  50  4710.99  -17.95  220.77  255.23  33,55  14  33  29  4M1  .0  -24.55  224.34 

143.32  22  37  40  3062.94  -17.93  94.50  255.21  33.55  23  20  43  2462.9  -24.54  90.14 

36.60  131450  471 0.99  -17.95  220.77  255.23  33.55  143329  4111.0  -24.55  224.34 

143.32  22  37  40  3062.94  -17.93  94.50  255.21  33.55  232043  2462.9  -24.54  90.14 

36.60  13  14  50  4710.99  -17.95  220.77  255.23  33.55  14  33  29  41  H.0  -24.55  224.34 

143.32  22  37  40  3062.94  -17.93  94,50  255.21  33.55  23  20  43  2462.9  -24.54  90.14 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  1.9705  TRA -2 . 7940  TC3  -.6400  0AU  .7233  SGT  3750.0  SGR  494,6  SG3  04.0  ST  1594.7  SR  332-1  SS  533.0 

ROE  .4974  RRA  .3176  RC3  -.0329  FAU  .02452  RRT  -.4342  RRF  -.1761  RTF  .9502  CRT  .5168  CRS  -.7290  CST  -.9627 

FDE  .7915  FRA  -.5936  FC3  -.2546  BSP  11762  SGB  3702.4  R23  -.2730  R13  -.9563  LSA  1685.6  MSA  310.1  SSA  2.9 

BOE  2.0401  BRA  2.8128  0C3  .6400  FSP  -270  SGl  3756.2  SG2  444.0  THA  176.68  ELI  1604.2  Fl2  282.7  ALF  6.34 


2175 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  M0.50  LAL  .00  LOL  169.25 
RP  100.65  LAP  -3.23  LOP  4,46 
RC  145.600  GL  47.53  GP  -57.15 
planetocentric  CONIC 
C3  60.152  VHL  7.756  OLA  53.91 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
42.01  1346  8 4603.07 

137.99  22  39  29  3016.18 

42.01  13  46  8 4603.87 

137.99  22  39  29  3016.18 

42.01  13  46  8 4603.87 

137.99  22  39  29  3016.18 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6302  TRA-2.6320  TC3-1 .0286 
ROE  .5199  RRA  .0908  RC3  -.1016 
FOE  .7742  FRA  -.5733  FC3  -.4412 
BOE  I. 7111  BRA  2.6336  8C3  1.0336 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.58  LAL  .00  LOL  169.25 
RP  100.61  UP  -3.16  LOP  7.64 
RC  147.057  CL  43.10  GP  -51.44 

Plane tocentrtc  conic 

C3  47.097  VHL  6.863  DLA  50.22 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
46.62  14  16  8 4511  .55 

133.38  22  41  25  2987.46 

46.62  14  16  8 4511.55 

133.38  22  41  25  2987.46 

46.62  14  16  8 4511 .55 

133.38  22  41  25  2987.46 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4103  TRA-2.4762  TC3-1.4190 
ROE  .4705  RRA  .0107  RC3  -.1567 
FOE  .7474  FRA  -.5345  FC3  -.6514 
- BOE  1.4093  BRA  2.4762  8C3  1.4276 


RAL  .90 
INJ  LAT 
-21  .12 
-21.10 
-21.12 
-21  .10 
-21.12 
-21 .10 

BAU  .0312 
FAU  .03066 
BSP  12104 
FSP  -325 


Vt  27.306 
VP  37.516 
7AL  124.05 

RAL  4.91 
INJ  LAT 
-23.03 
-23.01 
-23.03 
-23.01 
-23.03 
-23.01 

BAU  .8989 
FAU  .03544 
BSP  12433 
FSP  -368 


FLIGH'  time  134.00 

ARRIVAL  CATE 

JUL 

22  1969 

DISTANCE  400.937 

GAL  -7.43 

A7L  77.07 

HCA  195.54 

SMA  128 

.53 

ECC  .20168 

I NCI  2. 1 301 

VI 

29.988 

GAP  7.52 

ATP  101 .70 

TAL  212.40 

TAP  40 

.02 

RCA  102.61 

APO  154 .45 

V2 

34.000 

7AP  121.48 

ETS  292.26 

7AE  109.75 

ETE  212.05 

7AC  115.24 

ETC  197.01 

CLP- 

164 .30 

RAO  6569.1 

VEL  13.473 

PTH  2.46 

VHP  9. 

762 

OPA  -45.63 

RAP  40.83 

ECC 

1 .9899 

INJ  LONG 

INJ  «T  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

220.74 

254.57 

39.16 

15  2 

52 

4003.9 

-27.22 

215.48 

93.65 

254.55 

39.16 

23  29 

46 

2416.2 

-27.21 

00.39 

220.74 

254.57 

39.16 

15  2 

52 

4003.9 

-27.22 

215.48 

93.65 

254.55 

39.16 

23  29 

46 

2416.2 

-27.21 

80.39 

220.74 

254.57 

39.16 

15  2 

52 

4003.9 

-27.22 

215.  *8 

93.65 

254.55 

39.16 

23  29 

46 

2416.2 

-27.21 

88.39 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  3858. T SCA  430.5  SC3 

99.0 

ST  1559.0 

SR  385.6 

SS 

516.9 

RRT  , 

,2037  RRF 

.4983  RTF 

.9396 

CRT  .7132  CRS  -.9006 

CST 

-.9469 

SG0  3802.6  R23 

■31 10  RlJ 

.9404 

LSA  1660.5 

MSA  302.6 

SSA 

3.9 

SGI  3859.7  SG2  421.4  THA 

1.32 

ELI  1504.6 

El2  266 , 1 

ALF 

10.29 

FLIGHT  TIME  136.00 

arrival  date 

JUL 

24  1969 

OISTANCE  406.682 

GAL  -7.10 

A7L  00.06 

HCA  190,65 

SMA  120.05 

ECC  .20146 

INC  9.9367 

VJ 

29.988 

GAP  7,70 

A7P  99.42 

TAL  210.74 

TAP  49.39 

RCA  102.25 

APO  153.85 

V2 

34.891 

7AP  126.40 

ETS  295.56 

7AE  113.93 

ETE  212.42 

7AC  119.44 

ETC  198.41 

CLP 

-162.51 

RAO  6560.0 

VEL  12.979 

PTH  2.37 

VHP  8 

.709  OPA  -39.27 

RAP  47.94 

ECC 

1 .7751 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

213.23 

254.20 

44.04 

15  31 

20 

3911  .5 

-28.65 

207.32 

92.92 

254.10 

44.04 

23  31 

13 

2387.5 

-28.64 

87.01 

213.23 

254.20 

44.04 

15  31 

20 

3911  .5 

-28.65 

207.32 

92.92 

254.10 

44.04 

23  31 

13 

2387.5 

-20.64 

87.01 

213.23 

254.20 

44.04 

15  31 

20 

3911 .5 

-28.65 

207.32 

92.92 

254.10 

44.04 

23  31 

13 

2387.5 

-26.64 

87.01 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  3952.2  SGR 

453.9  SG3 

111.0 

ST  1526.3 

SR  399.6 

SS 

500.2 

RRT 

.4706  RRF 

.7350  RTF 

.9246 

CRT  .7653 

CRS  -.9445 

CST 

-.934] 

SG6  3978.2  R23 

.3340  R13 

.9265 

LSA  1628,4 

MSA  296 . 1 

SSA 

5.0 

SGI  3958.1  SG2 

399.9  THA 

3.13 

ELI  1557.4 

El2  252.0 

AlF 

11  .64 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.58  LAL  .00  LOL  169.75 

RP  108.38  LAP  -3.09  LOP  10.83 

RC  150.092  Gl  39.18  GP  -46.45 

planetocentric  conic 

C3  38.910  VHL  6.238  OLA  47.14 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
50.60  14  44  30  4430.92 

129.40  22  43  3 2971.09 

50.60  M 44  30  4430.92 

129.4 0 22  43  3 2971.89 

50.60  14  44  30  4430.92 

129.40  22  43  3 2971 .89 

DIFFERENTIAL  CORRECTIONS 

TOE  1.2529  TRA-2.3350  TC3-1.8112 

ROE  .4319  RRA  -.0185  RC3  -.1957 

FOE  .7098  FRA  -.4820  FC3  -.8673 

BOE  1.3252  BRA  2.3351  8C3  1.8217 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 


flight  time  i38.oo 


ARRIVAL  cate  JUL  26  1969 


VL  27.316  GAL 
VP  37.475  GAP 


DISTANCE  412,437 

-6.76  A7L  81.65  MCA  201.79  SMA  127.58 
7.88  A7P  97,76  TAL  206.99  TAP  50.78 


ECC  .201 41  INC  8.3528  Vi  29.988 
RCA  101-08  A PC  153.20  V2  34.902 
7Al  12646  7AP  13041  ETS  29745  7AE  U7.25  ET£  211.50  7AC  123.13  ETC  196.60  ClP-161.91 


RAL  8.66 
INJ  LAT 
-24.11 
-24.10 
-24.11 
-24.10 
-24.n 
-24.10 

BAU  .9476 
FAU  .03898 
BSP  12774 

rsp  -405 


RAO  6568.5  VEL  12.660  PTH  2.30  VHP  8.158 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
206.40  254.14  48.18  15  58  21 

92.52  254.12  40. ]7  2J  32  35 

206.40  254.14  40.10  15  58  21 

92.52  254.12  40. J7  23  32  35 

206.40  254.14  40. J0  15  58  21 

92.52  254.12  48.17  23  32  35 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  4046.2  SGR  466.5  SG3  122.8 
RRT  .5758  RRF  .8131  RTF  .9126 
SG6  4073.0  R23  .3461  R13  .9140 

SGI  4055.2  SG2  300.6  THA  3.83 


FLIGHT  TIME  140.00 


OPA  -33.71  RAP  47.62  ECC  3.6404 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

3830.9  -29.29  199.99 

2371.9  -29.20  86.11 

3830.9  -29.29  199.99 

2371.9  -29.28  86 . 11 

3030.9  -29.29  199.99 

2371.9  -29.28  06.11 

ORBIT  DETERMINATION  ACCURACY 

ST  1491.2  SR  396.9  SS  400.3 

CRT  .7042  CRS  -.9628  C$T  -.9224 

LSA  1589.7  MSA  291.0  5SA  6.3 

ELI  1524.2  EL2  240.9  AlF  12.10 

ARRIVAL  DATE  JUL  28  1969 


RL 

148.50 

LAL 

.00 

LOL 

169.25 

VL 

27.247 

GAL 

-6.41 

RP 

108.54 

LAP 

-3.01 

LOP 

14.01 

VP 

37.436 

GAP 

046 

RC 

152.312 

Gl 

35.71 

GP 

-42.13 

7AL 

127.32 

7AP 

134.02 

planetocentric  conic 

C3 

33.335 

VHL 

5.774 

DLA 

44.56 

RAL 

1 2.22  RAO  6568,3 

DISTANCE  410.197 

A7L  02.05  HCA  204.94  SMA  127.12  ECC  ,20153  INC  7.J504  VI  29.988 

ATP  96.49  TAL  207.23  TAP  52.17  RCA  101.50  APO  152.74  V2  34.914 

7AP  134.82  ETS  299.39  7AE  119.00  ETE  210.22  7AC  126.46  ETC  198.26  CtP-161 .99 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


15  11  20  4359.39 

22  44  35  2965.31 


54.03 
125.97 
54.03 
125.97 
54.03 
125.97 

DIFFERENTIAL  CORRECTIONS 
TOE  1.1316  TRA-2.2048  TC3-2.2042 

ROE  -3915  RRA  -.0289  RC3  -.2225 

FOE  .6635  FRA  -.4218  FC3-1  .0779 

BOE  1.1974  BRA  2.2050  BC3  2.2154 


15  11  20  4359.39 
22  44  35  2965.31 
15  11  20  4359.39 
22  44  35  2965.31 


INJ  LAT 

-24.69 

-24.67 

-24.69 

-24.67 

-24.69 

-24.67 

BAU  .9873 
FAU  .04151 
BSP  13162 
FSP  -438 


INJ  LONG 
200.24 
92.43 
200.24 
92.43 
200.24 
92.43 


INJ  RT  ASC 
254.41 

254.40 

254.41 

254.40 

254.41 
254.40 


PTH  2.25  VHP  7.749 
INJ  A7MTH  INJ  TIME 


51 .65 

51 .64 

51.65 

51.64 

51.65 
51.64 


16  23  59 
23  34  0 
16  23  59 
23  34  0 
16  23  59 
23  34  0 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4143.6  SGR  467.6  SC3  131.8 

RRT  .6267  RRF  .8401  RTF  .9034 

SG6  4J69.9  R23  .3459  R13  .9056 

SGI  4J54.0  SG2  363.5  THA  4.00 


OPA  -28.82  RAP  47.77  ECC  1.5406 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3759.4  -29.40  193.46 

2365.3  -29.46  85.65 

3759.4  -29.48  193.46 

2365.3  -29.46  05.65 

3759.4  -29.48  193.46 

2365.3  -29.46  85.65 

ORBIT  DETERMINATION  ACCURACY 
ST  1454.5  SR  388.8  SS  457.0 

CRT  .7923  CRS  -.9730  CST  -.9111 

LSA  1547.2  MSA  285.9  5SA  7.7 

ELI  1487.6  EL2  232.0  ALF  12.26 


2176 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  MAR  10  1 969  FLIGHT  TIME  142.00  ARRIVAL  OATE  JUL  30  1969 


HELIOCENTRIC  CONIC  OISTANCE  423.954 


RL  148. 58 

LAL 

.00 

La  169.25 

VL  27.179 

CAL  -6.06 

ATl  83.80 

HCA 

208.09 

SMA 

126.67 

ECC  .20192 

INC  6.2020 

Vl 

29.999 

RP  108.50 

LAP 

-2.92 

LOP  17.20 

VP  37.397 

GAP  8.25 

ATP  95.48 

TAL 

205.47 

tap 

53.56 

RCA  101  .tO 

APO  152.23 

V2 

34.926 

RC  154.516 

GL 

32.65 

GP  -36.40 

TAL  127.92 

TAP  138.26 

ETS  300.68 

TAE 

121.99 

ETE 

208.66 

TAC  129.53 

ETC  197.67 

CLP 

-162.20 

PLANETOCENTRIC  ( 

CONIC 

C3  29.296 

VHL 

5.413 

OLA  42.40 

Ral  15.64 

RAO  6568.2 

VEL  12.275 

PTH 

2.21 

VHP 

7.482 

OPA  -24.51 

RAP  40.26 

ECC 

1 .402} 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.02 

15 

36  54 

4295.03 

-24.96 

194.70 

255.01 

54.54 

16 

48  29 

3695.0 

-29.41 

107.64 

122.98 

22 

46  17 

2964.74 

-24.95 

92.61 

254.99 

54.53 

23 

35  4 Z 

2364.7 

-29.40 

05.55 

57.02 

15 

36  54 

4295.03 

-24.96 

194.70 

255.01 

54.54 

16 

48  29 

3695.0 

-29.41 

107.64 

122.98 

22 

46  17 

29B4.74 

-24.95 

92.61 

254.99 

54,53 

23 

35  42 

2364.7 

-29.40 

05.55 

57.02 

15 

36  54 

4295.03 

-24.96 

194.70 

255.01 

54.54 

16 

48  29 

3695.0 

-29.4J 

107.64 

122.98 

22 

46  17 

2964.74 

-24.95 

92.61 

254.99 

54.53 

23 

35  42 

2364.7 

-29.40 

05.55 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 


TOE 

1.0127 

TRA-2.1029 

TC3-2.6294 

BAU 

1.0344 

SGT  4282.3  SGR 

464.5 

SG3 

141.1 

ST 

1405.1 

SR 

374.9 

SS 

422.2 

ROE 

.3537 

RRA  -.0381 

RC3  -.2488 

FAU 

.04397 

RRT  .6700  RRF 

.8500 

RTF 

.9011 

CRT 

.7915 

CRS 

-.9779 

CST 

-.9005 

FOE 

.5966 

FRA  -.3749 

FC3-1 .2994 

BSP 

14138 

SGB  4307.4  R23 

.3264 

RJ3 

.9030 

LSA 

1400. 6 

MSA 

277.9 

SSA 

9.5 

BOE 

1 .0727 

BRA  2.1032 

BC3  2.6412 

FSP 

-502 

SGI  4293.7  SG2 

343.9 

THA 

4.18 

ELI 

1436.9 

EL2 

224.1 

alf 

12.23 

LAUNCH 

OATE  MAR  10  1969 

FLIGHT  TIME 

144.00 

ARRIVAL 

OATE 

AUG 

1 1969 

HELIOCENTRIC  CONIC  OISTANCE  429. Tl 7 

RL  149.5B  LAL  .00  LOL  169. £5  VL  27.111  GAL  -5.69  A7L  54.57  HC A 211 .26  SMA  126.23  ECC  .20224  INC  5.4310  VI  29.955 

RP  105.47  LAP  -2.92  LOP  20.39  VP  37.360  GAP  9.44  ATP  94.65  TAL  203.69  TAP  54.95  RCA  100.70  APO  151.76  V2  34.935 

RC  156.704  Gt  29.91  GP  -35.19  TAL  127.94  TAP  14 1.29  ETS  301.73  7A£  123.66  ETE  207.09  7AC  132.40  ETC  197.01  ClP-162.69 

planetocentric  CONIC 


C3  26.216 

VHL  5.120 

OLA  40.59  RAL  10.99  RAO  6560.1 

VEL  12.149 

PTH  2.10 

VHP 

7.309 

OPA  -20.70 

RAP  49.05 

ECC  1.4314 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.61 

16  1 26 

4236.51 

-25.07 

109.71 

255.92 

56.96 

17 

12  3 

3636.5 

-29.23 

102.44 

120.39 

22  40  27 

2967.93 

-25.05 

92.96 

255.91 

56.95 

23 

37  55 

2567.9 

-29.2! 

05.70 

59.61 

16  1 26 

4236.51 

-25.07 

109.71 

255,92 

56.96 

17 

12  3 

3636.5 

-29.23 

102.44 

120.39 

22  48  27 

2967.93 

-25.05 

92.96 

255.91 

56.95 

23 

37  55 

2367.9 

-29.21 

05.70 

59.61 

16  1 26 

4236.51 

-25.07 

109.71 

255.92 

56.96 

17 

12  3 

3636.5 

-29.23 

102.44 

1Z0.39 

22  40  27 

2967.93 

-25.05 

92.96 

255.91 

56.95 

23 

37  35 

2367.9 

-29.21 

05.70 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .9991  TRA-1.9279  TC3-2.95{33  0AU  1.0375  SGT  4292.0  SCR  456.3  SG3  142.1  ST  1399.0  SR  352.3  SS  420.0 

ROE  .3414  RRA  -.0244  RC3  -.2410  FAU  .04307  RRT  ,$406  RRF  .5305  RTF  .9851  CRT  .9053  CRS  -.99 75  CST  -.9990 

FOE  .5935  FRA  -.2697  FC3-1 .4222  BSP  13300  SGB  4316.1  R23  .3319  R13  .0970  LSA  1483.9  MSA  279.4  SSA  10.5 

80E  1 .0455  BRA  1.9280  0C3  2.9601  FSP  -446  SGI  4302.2  SG2  346.5  THA  3.97  ELI  1433.6  EL2  219.6  AuF  12.76 


LAUNCH  CATE  MAR  10  1969  FLIGHT  TIME  146.00  ARRIVAL  CATE  AUG  3 1969 

HELIOCENTRIC  CONIC  distance  435.470 

RL  148.59  LAL  .00  La  169.25  Vl  27.045  GAl  -5.32  A7L  55.21  HCA  214.43  SMA  125.79  ECC  .20204  INC  4.7003  Vi  29.900 

RP  108.43  LAP  -2.71  LOP  23.59  VP  37.323  GAP  9.63  A7P  93.95  TAl  201 .90  TAP  56.33  RCA  100.29  APO  153.3}  V2  34.951 

RC  159.875  CL  27.44  CP  -32.39  TAL  127.40  7AP  U3.90  ETS  302.57  TAE  125.01  ETE  205.54  7AC  135.14  ETC  196.32  ClP-163.30 

planetocentric  conic 


C3  23.707 

VHL  4.077 

CLA  39.06 

RAl  22.31 

RAC  6560.0 

VEL  12.040 

PTH  2.15 

VHP 

7.203 

CPA  -17.31 

RAP  50.06 

ECC  1.3915 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .00 

16  25  13 

4102.03 

-25.07 

105.10 

257.13 

59.01 

17 

34  56 

3582.0 

-20.90 

177.76 

1 10.12 

22  31  12 

2973.73 

-25.06 

93.46 

257.12 

59.00 

23 

40  46 

2373.7 

-26.97 

06.04 

61  .00 

16  25  1 3 

4102.03 

-25.07 

105,10 

257,13 

59.01 

17 

34  56 

3502.0 

'20.98 

177.76 

1 18.12 

22  51  12 

2973.73 

-25.06 

93.46 

257.12 

59.00 

23 

40  46 

2373.7 

-20.97 

06.04 

61  .88 

16  25  13 

4102.03 

-25.07 

185.10 

257.13 

59.01 

17 

34  56 

3502.6 

'20.90 

177.76 

118.12 

22  51  12 

2973.73 

-25.06 

93,46 

257.12 

59.00 

23 

40  46 

2373.7 

-20.97 

06.04 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURAC*  ORBIT  DETERMINATION  ACCURACY 


TOE 

.9246 

TRA-1 .0048 

TC3-3.3462 

BAU 

1.067J 

SGT 

4392.0 

SGR 

451  .1 

SG3 

146. 3 

ST 

1364.0 

SR 

370.6 

SS 

394.7 

ROE 

.3221 

RRA  -.0236 

RC3  -.2491 

FAU 

.04346 

RRT 

.6570 

RRF 

.0152 

RTF 

.0016 

CRT 

.0142 

CRS 

-.9916 

CST 

-.0704 

FOE 

.5326 

FRA  -.2034 

FC3-1 .5018 

BSP 

13765 

SGB 

4415.1 

R23 

.3084 

R13 

.0033 

LSA 

1443.8 

MSA 

273.6 

SSA 

12.7 

BOE 

.9791 

BRA  1 .0049 

BC3  3.3555 

FSP 

'460 

SGI 

4402.0 

SG2 

339.3 

THA 

3.80 

Eli 

1399.2 

El2 

214.2 

alf 

13.05 

LAUNCH  OATE  MAR  10  1969  FLIGHT  TIME  140.00  ARRIVAL  CATE  AUG  5 1969 

HELIOCENTRIC  CONIC  OISTANCE  441.219 

RL  140.50  LAL  .00  La  169.25  VL  26.979  CAL  -4.95  A7L  05.76  HCA  2l7.6l  SMA  125.37  ECO  .20360  INC  4.2414  VJ  29.989 

RP  108.39  LAP  -2.59  LOP  26.70  VP  37.287  GAP  0.02  ATP  93.36  TAl  200.11  TAP  57.71  RCA  99.95  APO  150.90  V2  34.964 

RC  161.027  GL  25.19  GP  -29.9 7 TAL  126.59  TAP  146.36  ETS  303.23  TAE  126.11  ETE  204.10  7AC  137.77  ETC  195.64  ClP-163.97 

planetocentric  conic 

C3  21.813  VHt  4.670  OLA  37.76  RAl  25.66  RAO  6567.9  VEL  11.966  PTH  2.13  VHP  7.J46  OPA  -14.29  RAP  51.26  ECC  1.3590 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

63.90  16  48  26  4133.32  -25.02  151.05  258.61  60.75  17  57  20  3533.3  -28.72  173.51 

116.10  225443  2901.12  -25.01  94.04  259.61  60.74  23  44  24  2381.1  -20. 7j  96.50 

63.90  16  40  26  4133.32  -25.02  101 .05  250.61  60.75  17  57  20  3533.3  -26.72  173.51 

116.10  22  54  43  2991.12  -25.01  94.04  258.61  60.74  234424  2381.1  -28. 7i  86.50 

63.90  16  48  26  4133.32  -25.02  181.05  258.61  60.75  )7  57  20  3533.3  -29.72  173.51 

116.10  225443  2991.12  -25.01  94.04  258.61  60.74  23  44  24  238J.1  -28. 7)  86.50 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  .9803  TRA-1.6707  TC3-3.7308  0AU  1 .0905  SGT  4475.7  SGR  447.4  SC3  148.7  ST  1334.9  SR  379.2  SS  373.6 

ROE  .3089  RRA  -.0203  RC3  -.2522  FAU  .04314  RRT  .6552  RRF  .7934  RTF  ,8775  CRT  .8245  CRS  -.9951  CST  -.9681 

FOE  .4891  FRA  -.1333  FC3-1.7120  BSP  14036  SGB  4498.0  R23  . 2848  R13  .8759  LSA  1411.9  MSA  267.9  SSA  14.6 

BOE  .9329  BRA  1 .6708  BC3  3.7394  FSP  -475  SGI  4485.4  SG2  337.2  THA  3.77  ELI  1371  .9  EL 2 208.7  AlF  13.50 


2177 


JPL  TM  33  99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OATE  MAR  10  1969 


Flight  time  150.00 


ARRIVAL  DATE  AUG  7 196 9 


HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  169.25 

RP  100.35  LAP  -2. A$  LOP  29.97 

RC  163.161  CL  23.11  GP  -27.06 

planetocentric  CONIC 
C3  20.170  VHL  4.492  OLA  36.64 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
65.70  17  11  24  4007.10 

114.30  22  50  50  2969.06 

65.70  17  11  24  4007.10 

114.30  22  50  50  2909.06 

65.70  17  11  24  4087.10 

114.30  22  50  50  2969.06 

DIFFERENTIAL  CORRECTIONS 
TOE  .0430  TRA-1. 5332  TC3-4.il 01 

ROC  .2992  RRA  -.0167  RC3  -.2546 

FOE  .4476  FRA  -.0650  FC5-1 .0233 

80E  .0953  BRA  J .5333  0C3  4.1259 

LAUNCH  OATE  MAR  10  1969 


VL  26.914 
VP  37.252 
ZAL  125.31 

RAL  29.07 
INJ  LAT 
-24.95 
-24.93 
-24.95 
-24.93 
-24.95 
-24.93 

8AU  1.1130 
FAU  .04250 
BSP  14327 
FSP  -400 


01  STANCE  446.962 

GAL  -4.56  AZL  66.23  HCA  220.79  SMA  124.96  ECC  .20452  INC  3.7670  Vi  29.988 

GAP  9.02  AZP  92.05  TAL  190.30  TAP  59.09  RCA  99.40  APO  150.51  V2  34.977 

ZAP  140.50  ETS  303.72  ZAE  127.02  ETC  202.76  ZAC  140.34  ETC  195.00  CLP-164.68 

RAO  6567.0  VEL  11.090  PTH  2. II  VHP  7.125  DPA  -11.56  RAP  52.62  ECC  1.3321 


INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

177.25 

260.30 

62.24 

10  19  31 

3487.2 

-28.45 

169.62 

94.70 

260.37 

62.23 

23  40  47 

2389.9 

-28.44 

87.07 

177.25 

260.38 

62,24 

18  19  31 

3407.2 

-20.45 

169.62 

94.70 

260.37 

62.23 

23  40  47 

2389.9 

-28.44 

87.07 

177.25 

260.38 

62.24 

10  19  31 

3407.2 

-20.45 

169.62 

94,70 

260.37 

62.23 

23  40  47 

2389.9 

-20.44 

87.07 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  4559*2  SCR  445,7  5 
RRT  .6504  RRF  .7606  f 
see  45 81 .0  R23  .2509  fi 

SGI  4560.5  SG2  337.9  1 

flight  time  J52.00 


ORBIT  DETERMINATION  ACCURACY 


150.1 

ST 

1305.9 

SR 

381  .8 

SS 

353.3 

.8746 

CRT 

.6371 

CRS 

-.9971 

CST 

-.0578 

.8759 

L5A 

1381.1 

MSA 

261  .2 

SSA 

16.8 

3.66 

ELI 

1345.4 

EL2 

202.7 

ALF 

14.08 

ARRIVAL  DATE  AUG  9 1969 


DISTANCE  452.690 

-4.16  AZt  06.65  Ha  223.97  SMA  124.55 
9.23  AZP  92.41  TAL  196.49  TAP  60.46 


HELIOCENTRIC  CONIC 

RL  140.50  LAL  .00  LOL  169.25  VL  26.049  CAL 

RP  100.31  LAP  -2.33  LOP  33.17  VP  37.218  GAP 

RC  165.276  GL  21.16  GP  -26.02  ZAL  123.60  ZAP  150.42  ETS  304 ,05  7A£  127.77  ET£  201 .54 

PLANETOCENTRIC  CONIC 

RAL  32.57  RAO  6567.0  VEL  11.840  PTH  2.10  VHP  7.132  DPA  -9.10  RAP  54.12  ECC  1.3095 

‘ ' PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


ECC  .20563  INC  3.3512  VI  29 .988 
RCA  90.94  APO  150.16  V2  34.990 
ZAC  142.06  ETC  194.40  CLP-165.41 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

67.34 

17  34 

17 

4043.95 

-24.04 

173.73 

262.41 

63.54 

18  41  4] 

112.66 

23  4 

0 

2999.72 

-24.03 

95.43 

262.41 

63.53 

23  53  59 

67.34 

17  34 

17 

4043.95 

-24.84 

173.73 

262.41 

63.54 

10  41  41 

112.66 

23  4 

0 

2999.72 

-24.03 

95.43 

262.41 

63.53 

23  53  59 

67.34 

17  34 

17 

4043,95 

-24.04 

173.73 

262.41 

63.54 

18  41  41 

112.66 

23  4 

0 

2999.72 

-24 .03 

95.43 

262.41 

63.53 

23  53  59 

3444.0 
2399.7 
3444  .0 
2399.7 
3444.0 
2399.7 


-20 . 1 9 
-20 . 1 7 
-20 . 1 9 
-20 . 1 7 
-20 . 1 9 
-20 . 1 7 


166.02 

07.73 

166.02 

07.73 

166.02 

07.73 


DIFFERENTIAL  CORRECTIONS 
TOE  .8130  TRA-1.3095  TC3-4.5037  BAU  1.1342 

ROE  .2920  RRA  -.0124  RC3  -.2560  FAU  .04159 

FOE  .4079  FRA  -.0002  FC3-1 .9147  BSP  14600 

0OE  .6646  BRA  1.3096  0C3  4,5110  FSP  -402 


MID- COURSE  EXECUTION  ACCURACY 
SGT  4634.0  SGR 
RRT  .6431  RRF 
$C0  4660.4  R23 
SGI  4647.9  SG2 


ORBIT  DETERMINATION  ACCURACY 


445.9 

SG3 

150.0 

ST 

1276.4 

SR 

305.9 

SS 

333.5 

.7421 

RTF 

.0726 

CRT 

.8520 

CRS 

-.9971 

CST 

-.8473 

.2324 

R13 

.8736 

LSA 

1350.9 

MSA 

253.2 

SSA 

19.2 

340.0 

THA 

3.56 

ELI 

1319.1 

EL2 

195.5 

ALF 

14.78 

LAUNCH  DATE  MAR  10  1969 


flight  time  154.00 


ARRIVAL  DATE  AUG  II  1969 


heliocentric  conic 

RL  140.50  LAL  .0 
RP  108.26  LAP  -2.1 
RC  167.370  GL  19.3 
planetocentric  conic 


LOL 

S69.25 

VL 

26. 

706 

GAL 

-3. 

75 

LOP 

36.37 

VP 

37. 

185 

GAP 

9. 

43 

GP 

-24.40 

ZAL 

121 

.72 

ZAP 

152. 

16 

OLA 

34.80 

RAL 

36 

.18 

RAO 

6567 

1 . 7 

DISTANCE  450.426 

07.02  MCA  227.16  SMA  124.16 

92.03  TAL  194.67  TAP  61.83 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

68.07 

17  57  22 

4002.96 

-24.72 

170.42 

111.13 

23  9 43 

3010.99 

-24.71 

96.26 

68.87 

17  57  22 

4002.96 

-24.72 

170.42 

111.13 

23  9 43 

3010.99 

-24.71 

96.26 

60.87 

17  57  22 

4002.96 

-24.72 

170.42 

111.13 

23  9 43 

3010.99 

-24.71 

96.26 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ECC  .20691  INC  2.9797  VI  29 .988 
RCA  98.47  APO  149.04  V2  35.003 
ZAC  145.34  ETC  193.84  ClP-166.16 

DPA  -6.87  RAP  55.74  ECC  1 .2904 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


264.7? 

264.71 

264.72 

264.71 

264.72 
264,71 


64.69 

64.67 

64.69 

64.67 

64.69 

64.67 


19  4 5 

23  59  54 
19  4 5 

23  59  54 
19  4 5 

23  59  54 


3403.0 
2411  .0 
3403.0 
2411  .0 

3403.0 

2411 .0 


-27.92 

-27.90 

-27.92 

-27.90 

-27.92 

-27.90 


162.65 
88 .49 
162.65 

88.49 
162.65 

08.49 


DIFFERENTIAL  CORRECTIONS 
TOC  .7906  TRA-1 .2369  TC3-4 .0799  BAU  1.1529 
ROE  .2072  RRA  - .0071  RC3  -.2501  FAU  .04041 

FOE  .3722  FRA  .0640  FC3-1 .9023  BSP  14000 

0OC  .0412  BRA  1.2369  6C5  4.0067  FSP  -470 

LAUNCH  OATE  MAR  10  1969 

HELIOCENTRIC  CONIC 

RL  140.30  LAL  .00  LOL  169.25  VL  26.723 

RP  100.22  LAP  -2.04  LOP  39.57  VP  37,133 

RC  169.445  GL  17.55  GP  -22.96  ZAL  119.47 

planetocentric  conic 

C3  16.671  VHL  4.(303  OLA  34.01  RAL  39.92 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
70.33  18  20  56  3963.59  -24.56 

109.67  23  16  1 3024.05  -24.55 

70.33  10  20  56  3963.59  -24.56 

J09.67  23  16  1 3024.05  -24.55 

110.00  23  44  17  2937.04  -26.03 

110.00  22  51  50  3097.00  -22.33 

DIFFERENTIAL  CORRECTIONS 
TDC  .7655  TRA-1 .0000  TC3-5.2547  BAU  1.1726 

ROE  .2033  RRA  -.0016  RC3  -.2611  FAU  .03919 

FOE  .3351  FRA  .1240  FC3-2.0355  BSP  15074 

B0E  .0163  BRA  1.0000  SC3  5.2612  FSP  -470 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT  47 U .0  SGR 

440.0  SG3  150.7 

ST 

1248.1 

SR  391  .0 

SS 

3J6.2 

RRT  ,6330  RRF 

.7151  RTF 

.8706 

CRT 

.8699  CRS  -.9941 

CST 

-.8 366 

SOB  4732.3  R23 

.2000  R13  , 

,8716 

LSA 

1323.4 

MSA  244.0 

SSA 

21  .8 

SGI  4719.6  SG2 

346.2  THA 

3.46 

Eli 

1294.0 

EL2  186.3 

ALF 

15.61 

FLIGHT  TIME 

156.00 

ARRIVAL  OATE 

AUG 

13  1969 

DISTANCE  464 

.145 

GAL  -3.33  A7L  87.36  Ha  230.35 

SMA  123 

.77 

ECC 

.20839 

INC  2.6445 

VI 

29.988 

GAP  9.65  A7P  91.69  TAL  192.04 

TAP  63 

.20  RCA 

97.90 

APO  149.56 

V2 

35.016 

ZAP  153.74  ETS  304.20  ZAE  120.93 

ETE  199 

1.43 

ZAC 

147.00 

ETC  193.32 

CLP 

-166.91 

RAO  6567.7  VEL  11.750  PTH  2.07 

VHP  7.209 

DPA 

-4.83 

RAP  57,46 

ECC 

I .2744 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

167.26  267.30 

65.7! 

19  26 

59 

3363.6 

-27.63 

159.44 

97.20  267.29 

65.69 

24  6 

25 

2424.0 

-27.62 

89.39 

167.26  267.30 

65.71 

19  26 

59 

3363.6 

-27.63 

159.44 

97.20  267.29 

65.69 

24  6 

25 

2424  .0 

-27.62 

89.39 

91.96  260.37 

67.97 

24  33 

15 

2337.8 

-29.57 

83.45 

101.90  266.14 

63.42 

23  43 

20 

2497.8 

-25.71 

94  .28 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  4706.0  SGR 

451.1  SG3 

150.4 

ST 

1213.2 

SR  397.6 

SS 

297 .2 

RRT  .6236  RRF 

.6008  RTF 

.0704 

CRT 

.0080 

CRS  -.9869 

CST 

- .8237 

5GB  4000.0  R23 

.1830  R13 

.0712 

LSA 

1289.7 

MSA  233.0 

SSA 

25.0 

SGI  4795.1  SG2 

352.0  THA 

3.38 

ELI 

1264.6 

EL2  175.4 

ALF 

16.55 

2170 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4,  1968-69' 


LAUNCH  CATE  MA R W 1969 


flight  time  158.00 


ARRIVAL  cate  AUG  15  1 969 


HELIOCENTRIC  CCNIC 
RL  148.58  LAL  .00  LOL 

RP  108.18  LAP  -I .88  LOP 

RC  171 .498  CL  15.84  GP 

planetocentric  CONIC 
C3  15.853  VHL  3.98?  CLA 


169.25 
A?.  77 
-21 .69 


LNCH  A7MTH 
71  .77 
108.23 
71  .77 
108.23 
110.00 
110.00 


LNCH  TIME 
18  45  2? 
23  2?  34 
18  45  22 
23  22  34 
0 37  27 
22  33  35 


33.26 
L - I TIME 
3924.71 
3040.00 
3924.71 
3040.00 
2822.37 
3190.34 


Vl  26.662 
VP  37.121 
7At  116.94 

RAi  43.81 
INJ  LAT 
-24.37 
-24 . 36 
-24.37 
-24.36 
-29.53 
- 1 9 . 40 


DISTANCE  469.85? 

GAL  -2.89  A7L  87.66  MCA  233.55  SMA  123.39  ECC  .21006  INC  2.3387  vl  29.988 

GAP  9.87  A7P  91.39  TAl  191.01  TAP  64.56  RCA  97.47  APO  149.31  V?  35.030 

7AP  155.19  ETS  304.04  7AE  129.40  ETE  198.53  7AC  150.25  ETC  192.82  ClP-167.66 


RAC  6567.6  VEL  11.715  PTH  2.06  VHP  7.272 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
164.15  270.15  66.63  19  50  46 

98.35  270.14  66.62  24  13  14 

164.15  270.15  66,63  19  50  46 

98.35  270.14  66.62  24  13  U 

83.66  272.34  7] .94  1 24  ?9 

107.39  267.54  61.29  23  26  45 


CPA  -2.97  RAP 
PC  CST  TIM  INJ 
3324.7 
2440.0 
3324.7 
2440.0 
2222. 4 
2590.3 


59.27  ECC  1 .2609 


2 LAT 

-27.32 
-27.30 
-27.32 
-27.30 
-31 .71 
-23.08 


INJ  2 LONG 
156.30 
90.50 
156.30 
90.50 
75.13 
1 00 . 1 8 


differential  corrections 


MIC-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7401 

TRA 

-.9166 

TC3-5.6142 

BAU 

1,1912 

SGT 

4859.0 

SGR 

455.3 

SG3 

149.6 

ST 

1173.1 

SR 

403.7 

S5 

278.6 

ROE 

.2805 

RRA 

.0049 

RC3  -.2643 

FAU 

.03787 

RRT 

.6136 

RRF 

.6635 

RTF 

.8707 

CRT 

.9070 

CRS 

-.9736 

CST 

-.8079 

FOE 

.2991 

FRA 

.1831 

FC3-2.0681 

BSP 

15339 

SG6 

4880.2 

R23 

.1599 

RJ3 

.8714 

LSA 

1251 .9 

MSA 

220.5 

SSA 

28.7 

BCE 

.7914 

BRA 

.9166 

BC3  5.6204 

FSP 

-477 

SGI 

4867.0 

SG2 

358.9 

THA 

3.31 

EL] 

1229.9 

El2 

162.2 

alf 

17.65 

LAUNCH  DATE  MAR  10  1969 


flight  time  160.dc 


arrival  cate  AUG  17  1969 


HELIOCENTRIC  conic 


DISTANCE  475.551 


RL  148.58 

LAL 

.00 

LOL  169.25 

VL  26.601 

CAL  -2.45 

A7L  87.94 

HCA 

236.75 

SMA 

123.02 

ECC 

.21 195 

INC  2.0569 

Vl  29.988 

RP  108,14 

LAP 

-1.7  2 

LOP  45.98 

VP  37.090 

GAP  10.10 

A7P  91.13 

TAL 

189.18 

TAP 

65.92 

RCA 

96.94 

APO  149.09 

V?  35.043 

RC  173.532 

GL 

14.17 

GP  -20.57 

7AL  114.15 

7AP  156.52 

ETS  303.7? 

7AI 

129.80 

ETC 

197.73 

7AC 

152.69 

ETC  192.35 

ClP-168.42 

planetocentric  conic 

C3  15.182 

VHL 

3.896 

OLA  32.54 

RAL  47.84 

RAC  6567.6 

V£t  11.686 

PTH 

2.06 

VHP 

7.349 

CPA 

-1.26 

RAP  61  . 1 7 

ECC  l .2499 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

73.27 

19 

10  59 

3885.4J 

-24.12 

161 .01 

273.27 

67.48 

20 

15  45 

3285.4 

-26.96 

153.14 

106.73 

23 

29  5 

3059.80 

-24 . 1 1 

99.75 

273,27 

67.46 

24 

20  5 

2459.8 

-26.95 

91  .88 

73.27 

19 

10  59 

3885.41 

-24. J2 

161 .01 

273.27 

67.48 

20 

15  45 

3285.4 

-26.96 

I53.U 

106.73 

23 

29  5 

3059.80 

-24.11 

99.75 

273.27 

67.46 

24 

20  5 

2459.8 

-26.95 

91  .88 

110.00 

1 

13  35 

2749.66 

-30.95 

78.48 

275.91 

74.70 

1 

59  25 

2U9. 7 

'32.73 

69.71 

1 10-00 

22 

29  35 

3243.54 

-17.63 

110.50 

269.87 

60.23 

23 

23  39 

2643.5 

'21 .46 

103.46 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7128 

TRA 

-.74 38 

TC3-5.9481 

BAU 

1 .2085 

SGT 

4926.2 

SGR 

460.0 

SG3 

148.4 

ST 

1 126.7 

SR 

409.7 

SS 

260.7 

ROE 

.2786 

RRA 

.0123 

RC3  -.2672 

FAU 

.03645 

RRT 

.6031 

RRF 

.6396 

RTF 

.8716 

CRT 

.9265 

CRS 

-.951 3 

CST 

- .7883 

FOE 

.2638 

FRA 

.2394 

FC3-2.0785 

BSP 

1 5574 

SG0 

4947.6 

R23 

.1391 

R13 

.8722 

L5A 

1209.0 

MSA 

206.4 

SSA 

33.3 

80E 

.7653 

BRA 

.7439 

0C3  5.9541 

FSP 

-473 

SGI 

4934.1 

SG2 

366.4 

THA 

3.24 

Eli 

1 190.0 

El2 

146.0 

AlF 

18.92 

LAUNCH  CATE  MAR  10  1969 


flight  time  i62.oo 


ARRIVAL  date  AUG  19  1969 


HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  LOL  169.25 

RP  108.10  LAP  -1.55  LOP  49.18 

RC  175.544  Gl  12.54  GP  -19.56 

PLANETOCENTRIC  CONIC 


DISTANCE  481  .236 

vl  26.541  GAL  -1.99  A7L  88.21  MCA  239.95  SMA  122.66  ECC  .21407  INC  1.7949  Vl  29.988 

VP  37.059  GAP  10.34  A7P  90.90  TAl  187.34  TAP  67.29  RCA  96.40  APO  148. 9 1 V?  35.056 

7Al  111.11  7AP  157.75  ETS  303.22  7AE  130.16  ETE  196.98  7AC  155.1?  ETC  191.89  Clp-169.17 


C3  14.651 

VHL 

3.828 

CLA  31.81 

RAi  52.01 

RAC  6567. 

6 VEL  1 I .663 

PTH  2.05 

VHP  7, 

.439 

QPA  .3! 

RAP  63.14 

ECC 

1.2411 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

74  .88 

19 

38  23 

3843.96 

-23.81 

157.71 

276.67 

68.26 

20  42 

27 

3244  .0 

-26.55 

149.02 

305.12 

23 

34  59 

3085 .32 

-23.80 

101.56 

276.66 

68.25 

24  26 

24 

2485 .3 

-26,54 

93.67 

74  .88 

19 

38  23 

3843.96 

-23.81 

157.7] 

276.67 

68.26 

20  42 

27 

324  4 .0 

-26.55 

J49.0? 

105.12 

23 

34  59 

3085.32 

-23.80 

101 .56 

276.66 

68.25 

24  26 

24 

2485.3 

-26.54 

93.67 

1 10.00 

1 

46  11 

2690.83 

-31  .92 

74.3  7 

279.53 

77.08 

2 31 

2 

2090.8 

-33.37 

65.24 

1 10.00 

22 

30  17 

3286.44 

-16.17 

112.96 

272.68 

59.46 

23  25 

3 

2686.4 

-20.10 

106.04 

DIFFERENTIAL  CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6827 

TRA 

-.5609 

TC3-6.2444 

BAU  1 .2242 

SGT 

4987.3  SGR 

465.2  SG3 

146.8 

ST  J073.7 

SR  415.5 

SS 

244 .6 

ROE  .2775 

RRA 

.0209 

RC3  -.2695 

FAU  .03494 

RRT 

,5924  RRF 

.6176  RTF 

.8728 

CRT  .9460 

CRS  -.9163 

CST 

-.764  1 

FOE  .2298 

FRA 

.2946 

FC3-2.0649 

BSP  15764 

SOB 

5008.8  R23 

.1212  R13 

.8734 

LSA  1)60.8 

MSA  191.0 

SSA 

39.1 

BOE  .7370 

BRA 

.5613 

BC3  6.250? 

FSP  -467 

SGI 

4 994.8  SG2 

374.2  THA 

3.18 

ELI  1144.4 

El2  126,4 

alf 

20.37 

LAUNCH  DATE  MAR  10  1969 


FLIGHT  TIME  164.00 


ARRIVAL  CATE  AUG  21  1969 


HELIOCENTRIC  CONIC 

RL  148.58  LAl  .DO  LOL  169-25  VL  26.482  GAL 
RP  108.06  LAP  -1.38  LOP  52.39  VP  37.030  GAP 


DISTANCE  486.906 

-1.51  A7L  88.45  MCA  243.15  SMA  122.30  ECC  .2164?  INC  1.5491 
10.58  A7P  90.70  TAl  185.50  TAP  68.65  RCA 


V]  29.988 
95.83  APO  148.77  V?  35.069 


RC  177.535 

GL 

10.93 

GP  -18.66 

7AL  107.85 

ZAP  150.88  ETS  302.56 

7AE  130.49 

ETE  196.31 

ZAC  157,56 

ETC 

191 .45 

CLP 

169.9? 

planetocentric  conic 

_ 

C3  14.255 

VHL 

3.776 

DLA  31 .05 

RAL  56.31 

RAC  6567. 

6 VEL  11.646 

PTH  2.04 

VHP  7, 

,54j 

CPA  1.75 

RAP 

65.18 

ECC 

1 .2346 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

76.70 

20 

0 10 

3797.02 

-23.4? 

154.06 

280.3? 

69.01 

21  11 

36 

3197,8 

26.06 

146 . 16 

103.30 

23 

39  24 

3119.31 

-23.41 

103.96 

280. 31 

69.00 

24  31 

24 

2519.3 

26.05 

96.07 

76.70 

20 

0 38 

3797.82 

-23.4? 

154.06 

280.32 

69.01 

21  11 

36 

3397.8 

26.06 

146.16 

103.30 

23 

39  24 

3119.31 

-23.41 

103.96 

280.31 

69.00 

24  31 

24 

2519.3 

26.05 

96  .07 

110.00 

2 

17  24 

2639.27 

-32.65 

70.32 

283.29 

79.25 

3 1 

23 

2039.3 

33.78 

61  .21 

110.00 

22 

33  25 

3325.86 

-14.79 

115.19 

275.06 

50.03 

23  20 

51 

2725.9 

18.81 

1 08 . 38 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .6437 

TRA 

-.3702 

TC3-6 .4996 

BAU  1.2397 

SGT 

504  7.0  SGR 

4 70.1  SC  3 

145.0 

ST  3007.4 

SR 

420.0 

SS 

228.3 

ROE  .2765 

RRA 

.0305 

RC3  -.2714 

FAU  .0334  3 

RRT 

.5010  RRF 

.5970  RTF 

.0747 

CRT  .9636 

CRS 

-.861  1 

CST 

-.7305 

FDE  .1939 

FRA 

.3477 

FC3-2.0305 

BSP  15982 

SOB 

5060.0  R23 

.1046  R13 

.8751 

LSA  1100.2 

MSA 

175.2 

SSA 

46.5 

BOE  . 7006 

BRA 

.3715 

0C3  6.5053 

FSP  -463 

SGI 

5054.4  SG2 

301  .0  THA 

3.1? 

ELI  3086.4 

EL? 

104.1 

alf 

22.10 

2179 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4 1968-69  i 


LAUNCH  CATE  MAR  in  1969  FLIGHT  TTMC  166.00  ARRIVAL  CATE  AUC  23  1969 

HELIOCENTRIC  CONIC  01  stance  *92 . 561 

RL  148.58  LAL  .00  ta  J 69 .25  VL  26 .12*  GAL  -1.02  A7t  88.68  HCA  246.36  SNA  121.96  ECC  .21902  INC  1.3167  VI  29.988 

RP  108.02  LAP  -1.2!  LOP  55.60  VP  37.000  GAP  10.84  A7P  90.53  TAL  183.65  TAP  70.02  RCA  95.24  APO  148.67  V2  35.083 

RC  179.506  GL  9.34  GP  -17.84  7AL  104.39  7AP  159.93  ETS  301.73  7AE  130.78  ETE  195.71  7AC  159.99  ETC  190.96  ClP-170.66 

plane tocentric  conic 

C3  13.995  VHL  3.741  OLA  30.24  RAL  60.73  RAO  6567.6  VEL  11  .635  PTH  2.04  VHP  7.654  OPA  3.08  RAP  67.28  ECC  1 .2303 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  IN  J LAT  INJ  LONG  INJ  RT  ASC  1NJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

78.91  20  41  59  3742.84  -22.94  149.74  284.22  69.73  21  44  22  3142.8  -25.49  141.84 

101.09  23  40  57  3166.19  -22.92  107.20  26*  .21  69.71  24  33  43  2566.2  -25.48  99.38 

78.91  20  41  59  3742.84  -22.94  149.74  284.22  69.73  21  44  22  3142-8  -25.49  141.84 

101.09  23  40  57  3166.19  -22.92  107.28  284.21  69.71  24  33  43  2566.2  -25.48  99.38 

110.00  248  5 2592.17  -33.19  66.75  287.21  81 .29  33117  1992.2  -34.03  57.62 

110.00  22  37  58  3364.85  -13.40  117.36  279.33  58.26  23  34  3 2764.9  -17.51  310.65 

DIFFERENTIAL  CORRECTIONS  MIO-CCURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE  .5955  TRA  -.1725  TC3-6.7035  BAU  1.2553  SGT  5106.9  SGR  474.6  SG3  143.1  ST  928.9  SR  *22.9  SS  213.4 

ROE  .2758  RRA  .0406  RC3  -.27 28  FAU  .03196  RRT  .5723  RRF  .5778  RTF  .8779  CRT  .9778  CRS  -.7780  CST  -.6878 

FOE  .1567  FRA  .3970  FC3-I .9772  BSP  16219  SOB  5 128.9  R23  .0884  R13  .8783  LSA  1028.7  H$A  160.8  SSA  55.6 

BOE  .6562  BRA  .1772  BC3  6.7091  FSP  -459  SGI  5114.2  SG2  388.6  THA  3.06  ELI  1017.4  EL2  81.0  AlF  24.16 

LAUNCH  OATE  MAR  10  1 969  PLIGHT  TIME  168.00  ARRIVAL  CATE  AUG  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  498.197 

RL  148.58  LAL  .00  LOL  169.25  VL  26.366  CAL  -.52  A7L  88-90  HCA  249.57  SMA  121.62  ECC  .22189  INC  1 .0952  VI  29.988 

RP  107.98  LAP  -1,03  LOP  58.81  VP  36.971  GAP  11.11  A7P  90.38  TAL  181.81  TAP  7l ,38  RCA  94.63  APO  148.60  V2  35.095 

RC  181.455  GL  7.78  CP  -17.J1  ?AL  100.77  7AP  160.90  ETS  300.72  7AE  131.04  ETE  195.17  7AC  162.43  ETC  190.45  CLP-17J.40 

plane tocentric  conic 

C3  13.875  VHL  3.725  OLA  29.38  RAL  65.23  RAO  6567.5  VEL  11.630  PTH  2.04  VHP  7.779  OPA  4.30  RAP  69.43  ECC  1.2283 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

81.82  212218  3669.52  -22.35  144.06  288.34  70.42  22  23  27  3069.5  -24.82  136.17 

98.18  23  36  34  3235.72  -22.34  112.21  288.34  70.41  24  30  30  2635.7  -24.81  104.33 

100.00  0 41  12  3041.30  -25.8  3 99.02  289.55  74.40  1 31  53  2441  ,3  '27. 72  90. 73 

100.00  23  4 17  3339.18  -18.95  118.44  286.90  66.44  23  59  56  2739.2  -21.97  110.95 

110.00  31837  2548.15  '33.59  63.38  291.31  83.25  4 1 5 1948.2  -34,16  54.18 

110.00  22  43  21  3405.08  -11.95  119.57  283.06  57.73  23  40  6 2805.1  -16.13  112.95 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA  TION  ACCURACY 

TDE  .5358  TRA  .0356  TC3-6.8417  BAU  1 .2701  SGT  5163.5  SGR  478.5  SG3  14 1.0  ST  838.4  SR  424.3  SS  202.4 

ROE  .2752  RRA  .0519  RC3  -.2729  PAU  .03052  RRT  .5629  RRF  .5602  RTF  .8814  CRT  .98*9  CRS  -.6559  CST  -.6375 

FDE  .1183  FRA  .4459  FC3-1 .9043  BSP  16480  SG0  5185.6  R23  .0739  R13  .8817  LSA  946.6  MSA  154.1  SSA  64.4 

BOt  .6023  BRA  .0629  0C3  6.8471  FSP  -459  SGI  5170.5  SG2  395.0  THA  3.00  ELI  937.4  EL2  65.7  AlF  26.64 


LAUNCH  DATE  MAR  10  1969  FlJGHT  TIME  170.00  ARRIVAL  CATE  AUG  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  503.815 


RL  148.58 

LAL 

.00 

LOL  169.25 

VL  26.310 

GAL  .01 

A7l  89.12 

HCA 

252.78 

SMA 

121 .29 

ECC  .22505 

INC  .8827 

VI 

29.988 

| 

RP  107.94 

LAP 

- .84 

LOP  62.03 

VP  36.943 

GAP  11.39 

A7P  90.26 

TAL 

179.97 

TAP 

72.75 

RCA  93.99 

APO  148.58 

V2 

35 .108 

RC  183.384 

CL 

6,24 

GP  -16.45 

7Ai  96.99 

TAP  161 .81 

ETS  299.52 

TAC 

131 .29 

ETE 

194.67 

7AC  164.86 

ETC  189.87 

CLP 

-172.14 

PLANCTOCENTRIC  < 

:cnic 

C3  13.900 

VHL 

3.728 

CLA  28.45 

RAL  69.79 

RAC  6567.5 

VEl  11  .631 

PTH 

2.04 

VHP 

7.915 

CPA  5.4 2 

RAP  7 J .64 

ECC 

1 .2286 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A$C 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

87.18 

22 

24  2 

3529.46 

-21 .66 

133.50 

292.67 

7l  .10 

23 

22  52 

2929.5 

'24 .04 

125 .63 

92.82 

23 

3 1 13 

3376.57 

-21 .65 

122.31 

292.67 

7]  .08 

24 

7 30 

2776.6 

-24 .03 

114,44 

100.00 

1 

30  52 

2939.36 

-27,50 

91  .91 

294.46 

77.79 

2 

19  51 

2339.4 

-26.90 

83.39 

100.00 

22 

5!  0 

3441 .90 

-16.04 

124.68 

290.25 

64.43 

23 

4 8 22 

2841  .9 

-19.35 

117.45 

11 0.00 

3 

49  7 

2506.57 

-33.88 

60.17 

295.57 

85.13 

4 

30  54 

1906.6 

-34 .18 

50.94 

110.00 

22 

49  14 

3447.46 

-10.40 

121 .87 

287.02 

57.25 

23 

46  4 2 

2847.5 

-14.65 

115.34 

- 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMlNA T ION  ACCURACY 


TOE 

.5324 

TRA 

.2862 

TC 3 -6. 64 82 

BAU 

1 .2361 

SGT 

5049.1 

SGR 

400.0 

SG3 

130.5 

ST 

845.1 

SR 

443.5 

SS 

24!  .6 

RCE 

.2876 

RRA 

.0695 

RC3  -.2276 

FAU 

.02549 

RRT 

.5121 

RRF 

.5549 

RTF 

.8532 

CRT 

.9815 

CRS 

-.6892 

CST 

-.7617 

FOE 

.1442 

FRA 

.5211 

FC3-1 .5876 

BSP 

15459 

SG8 

5072.7 

R23 

.1338 

R13 

.8538 

LSA 

968.9 

MSA 

162-9 

SSA 

62.8 

BOE 

.6051 

BRA 

.2945 

8C3  6.6521 

FSP 

-349 

SGI 

5055.4 

SG2 

419.3 

THA 

2.86 

Eli 

951  .4 

El2 

75.4 

AlF 

27,44 

LAUNCH  CATE  MAR  10  1969  FLIGHT  TI>€  17 2.00  ARRIVAL  CATE  AUG  29  3 969 

HELIOCENTRIC  CONIC  DISTANCE  509.408 

RL  148.58  LAL  .00  LOL  369.25  VL  26.254  GAL  .55  A7L  89.32  HCA  256.00  SMA  t20.96  ECC  .22853  INC  .6772  Vi  29.988 

RP  107.90  LAP  -.66  LOP  65.25  VP  36.915  GAP  11.69  A7P  90.16  TAL  1 78 . 3 3 TAP  74 . 1 3 RCA  93.32  APO  148.60  V2  35.120 

RC  185.291  GL  4.74  GP  -15.86  7AL  93.13  TAP  162.65  ETS  298.13  7AE  131.52  ETE  194.22  7 AC  167.30  ETC  189.18  ClP-172.87 

planctocentric  conic 

C3  14.080  VHL  3.752  DLA  27.44  RAL  74.36  RAO  6567.6  VEL  U.639  PTH  2.04  VHP  8.063  CPA  6.45  RAP  73.89  ECC  1.2317 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  0 11  42  3253.96  -25.33  114,50  298.53  76.86  1 5 56  2654.0  -26.87  106.18 

90.00  22  3 54  3657.74  -16.52  140.77  295.43  66.67  23  4 51  3057.7  -19.54  133.40 

1 00.00  2 12  33  2864.42  -28.46  86.55  299-23  80.45  3 0 17  2264.4  -29.49  77.89 

100.00  22  45  45  3522.51  -13.6 1 129,44  294.02  63.13  23  44  27  2922.5  '1 7.11  122-39 

110.00  4 19  30  2467.13  -34.06  57.10  299.96  86.94  5 0 37  1867.1  -34.31  47.86 

110.00  22  55  17  3492.57  -8.73  324.30  291.14  56.82  2 3 53  29  2892-6  -13.04  117.85 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .391!  TRA  .4902  TC3-6.8567  BAU  1 .2916  SGT  5248.5  SGR  485 .0  SG3  135.9  ST  666.7  SR  424.4  SS  204 . 3 

ROE  *2767  RRA  .0784  RC3  -.2618  FAU  .02729  RRT  .5410  RRF  .5304  RTF  .8863  CRT  .9310  CRS  -.3380  CST  -.6146 

FOE  .0472  FRA  . 5458  FC3- 1 .6780  BSP  16685  SC8  5270.8  R23  .057]  RJ  3 .8866  LSA  787.4  MSA  206.8  SSA  59.5 

BOE  .4791  BRA  .4964  BC3  6.8617  FSP  -434  SGi  5255.1  SG2  407.4  THA  2.88  ELI  779.1  El2  132.6  AlF  31.68 


2160 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69* 


LAUNCH  DATE  MAR  10  1969 


flight  time  i 7a. oo 


ARRIVAL  CATE  AUG  3]  1969 


HELIOCENTRIC  CONIC 
RL  M8.58  LAL  .00  LOL  169. 25 

RP  107.67  LAP  -.47  LOP  66.46 

RC  167.175  Gl  3.30  GP  -15.31 

PLANE TOCENTRIC  CONIC 
C3  1 4 .427  VHL  3.796  CL A 26.36  RAL 


DISTANCE  514.975 

VL  26.199  GAL  1.12  AZL  69.52  MCA  259.22  SMA  120.65  ECC  .23233  INC  .4774  VI  29.966 

VP  36.666  GAP  12.00  AZP  90.09  TAL  176.30  TAP  75.52  RCA  92.62  APO  146.66  V2  35.132 

7Al  69.20  ZAP  163.43  ETS  296.53  ZAE  131.73  ETE  193.61  7AC  169.74  ETC  166.25  ClP-173.60 

7 6.90  RAO  6567.6  VEl  11  .654  PTH  2.05  VHP  6.223  OPA  7.39  RAP  76.16  ECC  1.2374 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

AJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 0 14 

3156.24 

-26.62 

107.60 

303.59 

79.97 

1 52  52 

2558.2 

-27.73 

99.31 

90.00 

21  51  36 

3764.21 

-13.54 

147.17 

299.19 

64.69 

22  54  20 

3164.2 

-16.82 

140 .03 

100.00 

2 50  47 

2601 .62 

-29.08 

82.00 

304.01 

82.77 

3 37  29 

2201  .8 

-29.76 

73.26 

100.00 

22  43  44 

3595.86 

-11.32 

133.67 

296.06 

62.15 

23  43  40 

299 5.9 

-14.95 

126.77 

110.00 

4 49  36 

2429.98 

-34.16 

54.21 

304.46 

88.65 

5 30  8 

1830.0 

-33/97 

44.97 

110.00 

23  1 23 

3540.46 

-6.94 

126.85 

295.42 

56.44 

24  0 23 

2940.5 

-11 .30 

120.47 

DIFFERENTIAL  CORRECTIONS 


MlO-COUffSC  EXECUTION  ACCURACY 


0R6IT  DETERMINATION  ACCURACY 


TOE 

.2954 

TRA 

.7302 

TC3-6.7513 

BAU 

1.3031 

SGT 

5292.7  SGR 

486.2 

SG3 

133.3 

ST 

598.6 

SR 

420.9 

ss 

214.0 

ROE 

.2773 

RRA 

.0924 

RC3  -.2541 

FAU 

.02585 

RRT 

.5315  RRT 

.5159  RTF 

.8905 

CRT 

.8117 

CRS 

-.1478 

CST 

-.6687 

FOE 

.0073 

FRA 

.5918 

FC3-1 .5515 

BSP 

16906 

SOB 

5315.0  R23 

.0460 

R13 

.8907 

L5A 

710.7 

MSA 

271  .3 

SSA 

50.4 

BOE 

.4052 

BRA 

.7360 

BC3  6.7561 

FSP 

-432 

SGI 

5 299.0  SC2 

4J1.4 

THA 

2.81 

ELI 

701.0 

El2 

209.9 

alf 

33.06 

LAUNCH 

DATE  MAR  10 

1969 

FLIGHT  TIME 

176.00 

arrival 

DATE 

SEP 

2 1969 

HELIOCENTRIC  CONIC 


RL 

148.58 

LAL 

.00 

LOL 

169.25 

VL  26.145 

CAL 

1.71 

RP 

107.83 

LAP 

-.28 

LOP 

71  .66 

VP  36.861 

GAP 

12.33 

RC 

189.037 

CL 

1 .90 

GP 

-14.82 

7AL  65.25 

ZAP 

164.15 

PL APC TOCENTRIC  CONIC 

C3 

14.955 

VHL 

3.667 

OLA 

25.21 

RAl  83.37 

RAO 

6567.6 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

90.00 

1 

4J  50 

3085.66 

-27.38 

102.62 

90.00 

21 

45  41 

3852.77 

-10.93 

152.36 

OISTANCE  520.514 

A7L  69.72  HCA  262.44  SMA  120.34  ECC  .23650  INC 
A7P  90.04  TAL  174.47  TAP  76.91  RCA 


2613  VI 
91  .66  APO  146.60  V2 


29.966 

35.144 


100.00  3 26  46  2747.36 

100.00  22  4 3 26  3666.29 

110.00  5 19  17  2395.34 

110.00  23  724  3591.09 

DIFFERENTIAL  CORRECTIONS 
TOE  .1911  TRA  .9660  TC3-6.5510 


ROE  .2766  RRA 
FOE  -.0306  FRA 
BCE  .3360  BRA 


.1075  RC3  -.2422 
.6394  FC3-J.4073 
.9918  0C3  6.5554 


7AP  164.15  ETS  294.73  7AE  131.93  ETE  193.44  7AC  172.18  ETC  186.67  ClP-174.33 

VEL  11.676  PTH  2.05  VHP  8.397  OPA  6.24  RAP  78.51  ECC  1.2461 
INJ  RT  ASC 
306.54 
303.27 

-29.48  78.00  308.60 

-9.05  137,67  302.27 

-34.18  51.50  309.04 

-5.02  129.52  299.62 

MIO-COURSC  EXECUTION  ACCURACV 
BAU  1.3106  SGT  5325.2  SGR 

FAU  .02431  RRT  .5212  RRF 

BSP  16988  SOB  5347.4  R23 

FSP  -423  SGI  5331.3  SG2 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.46 

2 33  16 

2485.7 

-28.14 

94  .04 

63.71 

22  49  53 

3252.8 

-14.37 

145.38 

64.63 

4 12  33 

2147.4 

-29.89 

69.22 

61.39 

23  44  32 

3066.3 

- 12.80 

330.69 

90.25 

5 59  12 

1795.3 

-33.77 

42.28 

56.14 

24  7 15 

2991  . 1 

-9.44 

123.23 

ORBIT  DETERMINATION  ACCURACV 


486.6  SG3 

130.6 

ST 

561  .3 

SR 

416.5 

SS 

233  .5 

.5026  RTF 

.8939 

CRT 

.5924 

CRS 

.0149 

CST 

-.7778 

.0397  R13 

.8940 

LSA 

665.0 

MSA 

347.8 

SSA 

42.1 

4J4.8  THA 

2.74 

eli 

648.8 

El2 

300.6 

alf 

30.09 

LAUNCH  DATE  MAR  10  1969 


FLIGHT  TIME  176.00 


ARRIVAL  CATE  SEP  4 1969 


HELIOCENTRIC  CONIC 


DISTANCE  526.019 


RL  148.58 

LAL 

.00 

LOL  169.25 

VL  26.092 

CAL  2.32 

AZL  89.91 

HCA 

265.66 

SMA  120.03 

ECC  .2A10 6 

INC 

.0876 

VI 

29.988 

RP  107.79 

LAP 

-.09 

LOP  74.91 

VP  36.834 

GAP  12.68 

A7P  90.01 

tal 

172.66 

TAP  78.31 

RCA  91 .10 

APO 

148.97 

V2 

35.155 

RC  190.875 

GL 

.56 

GP  -14.37 

ZAl  81.32 

?AP  164.82 

ETS  292.70 

zae 

132.11 

ETC  193.09 

?AC  174.62 

ETC 

384 ,38 

CLP 

-175 .06 

PLANE TOCENTRIC  CONIC 

C3  15.681 

VHL 

3 

.960 

CLA  24.01 

RAl  87.74 

RAO  6567.6 

V£l  11.708 

PTH 

2.06 

VHP  8.585 

OPA  9.01 

RAP 

80.88 

ECC 

1 .2581 

LNCH  A7MTH 

LNCH 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TJM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

2 

19 

41 

3025.65 

-27.84 

98.29 

313.45 

84.58 

3 10  7 

2425.7 

- 

28.30 

89.66 

90.00 

21 

42 

36 

3934.13 

-8.44 

157.04 

307.52 

62.87 

22  48  12 

3334  .1 

- 

12.01 

I 50 . 1 8 

300.00 

4 

0 

51 

2699.51 

-29 . 72 

74.46 

313.61 

86.68 

4 45  50 

2099.5 

- 

29.8  7 

65.66 

100.00 

22 

44 

10 

3735.50 

-6.77 

141  .54 

306.62 

60.81 

23  46  25 

3135.5 

- 

10.61 

1 34 .86 

110.00 

5 

46 

14 

2363.56 

-34.15 

49.02 

313.68 

91.72 

6 27  37 

1763.6 

- 

33.53 

39.83 

110.00 

23 

13 

16 

3644.21 

-3.00 

132.30 

304.29 

55.93 

24  14  1 

3044.2 

-7.45 

126.04 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

.0709 

TRA  1.2502 

TC3-6.2873 

BAU 

1.3190 

SGT 

5359.8  SGR 

405.6 

SG3 

127.9 

ST 

621 .1 

SR 

4J0.4 

SS 

253.9 

ROE 

.2807 

RRA  .1230 

RC3  -.2290 

FAU 

.02290 

RRT 

.5112  RRF 

.4897  RTF 

.8981 

CRT 

.3029 

CRS 

.1552 

CST 

-.8825 

FOE 

-.0698 

FRA  .6854 

FC3-1 .2642 

BSP 

17151 

SG6 

5381.8  R23 

.0324 

R13 

.6982 

LSA 

675.4 

MSA 

404  .9 

SSA 

35.5 

BOE 

.2896 

BRA  I .2563 

BC3  6.2915 

FSP 

-417 

SGI 

5365.6  SG2 

416.9 

THA 

2.67 

Eli 

640.6 

El2 

379.2 

alf 

17.70 

LAUNCH 

DATE  MAR  10  1969 

Flight  time 

180.00 

ARRIVAL 

CATE 

SEP 

6 3 969 

heliocentric  CONIC 

RL  148.56  LAL  .00  LOL  169.25  VL  26.039 

RP  107.76  LAP  .JO  LOP  78 . 1 3 VP  36.607 

RC  192.690  GL  -.65  GP  -13.96  7AL  77.44 

Plane TOCENTRIC  conic 


DISTANCE  531.485 

GAL  2.96  AZL  90.10  HCA  266.88  SMA  119.74  ECC 

GAP  13.06  ATP  90.00  TAL  170.85  TAP  79.73  RCA 

TAP  165.43  ETS  290.45  7AE  132.28  ETE  192.78  7AC 


.24605  INC  .1021  Vi  29.988 
90.28  APO  149.20  V2  35.166 
177.03  ETC  178.05  ClP-175.79 


C3  16.629 

VHL  4.076 

o 

r 

RAL  91,96 

RAD  6567.7 

VEL  11 .746 

PTH  2.07  VHP  8.788 

OPA  9 . 70 

RAP  83.27 

ECC  1 .2737 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 54  47 

2974.73 

-28.11 

94.59 

318.33 

86.42 

3 44  21 

2374.7 

-28.31 

85.93 

90.00 

21  41  13 

4011 .78 

-6.00 

16 1 .45 

311.90 

62.27 

22  46  5 

3411  .8 

-9,67 

154.68 

100.00 

4 33  9 

2657.53 

-29.65 

71  .35 

318.42 

86.31 

5 17  27 

2057.5 

-29.76 

62.54 

100.00 

22  45  32 

3804.21 

-4.47 

145.35 

311.06 

60.41 

23  48  56 

3204.2 

-8.38 

I 38 . 74 

110.00 

6 16  15 

2335.02 

-34.06 

46.79 

316.36 

93.04 

6 55  10 

1735.0 

-33.27 

37.64 

110.00 

23  18  56 

3699.49 

-.89 

135.19 

306.83 

55.63 

24  20  35 

3099.5 

-5.37 

128.9 6 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.0609 

TRA  1.5277 

TC3-5 .9586 

BAU 

1.3256 

SGT  5389.2  SGR 

463.4  SG3 

125.2 

ST 

718.5 

SR 

403.3 

ss 

279.8 

ROE 

.2634 

RRA  . 1 389 

RC3  -.2133 

FAU 

.02150 

RRT 

.5007  RRF 

.4772  RTF 

.9022 

CRT 

.0382 

CRS 

.2640 

CST 

- .9464 

FDE 

-.1063 

FRA  .7316  FC3-1 .1192 

BSP 

17298 

SOB 

5410.9  R23 

.0263  R13 

.902? 

LSA 

766.4 

MSA 

410.9 

SSA 

30.5 

BOE 

.2899 

BRA  1.5340 

BC3  5.9625 

FSP 

-4J 1 

SGI 

5394.7  SG2 

418.0  THA 

2.59 

Eli 

718.8 

El2 

402.8 

ALF 

I .79 

2181 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69* 


LAUNCH  CATE  MAR  10  1969 


HELIOCENTRIC  CONIC 
RL  140.50  LAL  .00  LOL  169.25 

RP  107.73  LAP  .29  LOP  81.36 

RC  194.480  CL  -1.01  CP  -13.59 

PLANE TOCENTRIC  CONIC 
C3  17.025  VHL  4.2?2  OLA  21.52  PAL 


FLICHT  TIME  182.00 
DISTANCE  536.907 

VL  25.986  OAL  3.63  A7l  90.29  HCA  272.11  $HA  119.45 
VP  36.701  CAP  13.46  A7P  90.01  TAL  169.05  TAP  01.16 
7AL  73.67  7AP  165.90  ETS  267.97  7AE  132.43  ETE  192.40 


ARRIVAL  CATE  SEP  8 1969 


ECC  .25150  INC  .2936  VI  29.988 
RCA  09.41  APO  149.49  V2  35.177 
7AC  179.17  ETC  133.40  CtP'176.52 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

3 27 

29 

2931 .39 

-26.25 

91.43 

90.00 

21  40 

50 

4087.19 

-3.60 

165.60 

100.00 

5 3 

42 

2621 ,15 

-29.89 

68.64 

100.00 

22  47 

18 

3872.66 

-2.16 

149.12 

110.00 

6 43 

8 

2310.06 

-33.96 

44.05 

110.00 

23  24 

21 

3756.52 

1 .29 

138.16 

96.01  RAO  6567.7  VEL  11.799  PTH  2.09  VHP 
INJ  RT  ASC  INJ  A7MTH 


9.000  OPA  10.31  RAP  05.69  ECC  1.2933 


00.00 

61.09 
09.74 

60.10 
94.J0 
55.04 


DIFFERENTIAL  corrections 
TOE  -.2040  TRA  1.0193  TC3-5.5790 

ROE  .2069  RRA  .1553  RC3  -.1959 

FOE  -.1467  FRA  .7702  FC3  -.9773 

0OE  .3520  BRA  1.0259  BC3  5.5824 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.58  LAL  .00  LOL  169.25 

RP  107.70  LAP  .40  LOP  04.50 

RC  196.245  CL  -2.86  CP  -13.25 

plane tocentric  conic 
C3  19.299  VHL  4.393  DLA  20.26 
LNCH  A7MT8  LNCH  TIME  L-I  TIME 


BAU  1.3303 
FAU  .02012 
BSP  17427 
FSP  -405 


323.18 
316.35 
323.22 
315.56 
323.06 
313,40 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  5414.0  SGR 
RRT  .4096  RRF 
SOB  5435.3  R23 
SCI  5419.2  5G2 

FLIGHT  TIME  104.00 

DISTANCE  542.279 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 16  21 

2331  .4 

-28.23 

82.76 

22  40  57 

3487.2 

-7.33 

158.99 

5 47  23 

2021 .1 

-29.61 

59-05 

23  51  51 

3272.7 

-6.1  J 

142.56 

7 21  30 

1710.1 

-33.01 

35.74 

24  26  58 

3156.5 

-3.20 

131 .96 

ORBIT  DETERMINATION  ACCURACY 


479.9 

SC3 

122.5 

ST 

054.7 

SR 

395.3 

SS 

307.6 

.4640 

RTF 

.9063 

CRT 

-.1568 

CRS 

.3471 

CST 

-.9761 

,0209  R13 

.9064 

LSA 

909.6 

MSA 

391  .6 

SSA 

26.6 

418.0 

THA 

2.50 

ELI 

057.5 

El2 

389.1 

ALF 

174.77 

ARRIVAL  CATE  SEP  10  1969 


2894.06 
4161 .01 
2590.23 
3940.87 
2280.97 
3814.09 


90.00  3 58  0 

90.00  21  41  7 

100.00  5 32  28 

100.00  22  49  19 

110.00  7 8 46 

110.00  23  29  31 

DIFFERENTIAL  CORRECTIONS 
TDE  -.3534  TRA  2*1292  T03-5.1554 
ROE  .2916  R(*A  .1721  RC3  -.1767 
FDE  -.1026  FRA  .8270  FC3  -.8391 
BCE  .4582  BRA  2.1362  BC3  5.1584 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  140.58  LAL  .00  LOL  169.25 

RP  107.67  LAP  .67  LOP  07.01 

RC  197.986  CL  -3,02  CP  -12.94 

PLANCTOCENTRIC  conic 
C3  21.090  VHL  4.592  OLA  19.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 26  25  2864.66 

90.00  21  41  50  4233.53 

100.00  5 59  27  2564.60 

100.00  22  51  30  4008.74 

110.00  7 33  0 2271.97 

110.00  23  34  26  3874.22 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5170  TRA  2.4503  TC3-4.7203 

ROE  .2970  RRA  .1085  RC3  -.1577 

FOE  -.2190  FRA  .0751  FC3  -.7J43 

BOE  .5963  BRA  2.4575  6C3  4.7229 

LAUNCH  DATE  MAR  10  1969 


VL  25.937 

GAL  4.33 

AZL  90,49  HCA  275.34 

SMA 

119.17 

ECC  .25747 

INC  .4057 

VI 

29.908 

VP  36,754 

GAP  13,00 

A7P  90.04 

TAL  167.27 

tap 

82.61 

RCA  08,49 

APO  149.85 

V2 

35.187 

7AU  70.01 

ZAP  166.47 

ETS  285.24 

ZAE  132.58 

ETE 

19Z.Z1 

ZAC  177.07 

ETC  30.91 

CLP 

-177.25 

RAL  99.87 

RAO  6567.0 

VEL  11.861 

PTH  2.10 

VHP 

9.2*7 

OPA  10.85 

RAP  88.12 

ECC 

1 .3176 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-28.31 

06,76 

328.01 

89.34 

4 

46  15 

2294.9 

-28.10 

80.10 

-1.22 

169.81 

320.85 

61.71 

22 

50  28 

3561  .0 

-4.99 

163.16 

-29.88 

66.34 

328.01 

90.95 

6 

15  38 

1990.2 

-29.43 

57.57 

.15 

152.06 

320.09 

60.11 

23 

55  0 

3340.9 

-3.83 

146.34 

-33.84 

43.22 

327.76 

95.14 

7 

46  55 

1689.0 

-32.76 

34.15 

3.52 

141.21 

317.99 

55.98 

24 

33  6 

3214.9 

-.97 

135.00 

MIO-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU 

1.3309 

SCT  5430.7 

SCR 

475.4  SC3 

219.0 

ST 

1009.7  SR 

387.1 

SS 

335.3 

FAU 

.01870 

RRT  .4788 

RRF 

.4536  RTF 

.9101 

CRT 

-.2838  CRS 

.4044 

CST 

-.9008 

BSP 

17451 

SC©  5451.5 

R23 

,0173  R13 

.9102 

LSA 

1069.9  MSA 

369.6 

SSA 

23.6 

FSP 

-395 

SCI  5435.5 

SC2 

417.0  THA 

2.41 

ELI 

1016.6  EL2 

368.7 

alf 

172.04 

flight 

TIME 

186.00 

ARRIVAL 

CATE 

SEP 

12  1969 

VL  25.807 
VP  36 . 720 
7AL  66.50 

flAL  103.52 
INJ  LAT 
-20.31 
1 .12 
-29.83 
2.45 
-33.73 
5.77 

BAU  I .3317 
FAU  .01740 
BSP  17573 
FSP  -389 


DISTANCE  547.591 

CAL  5.07  A7L  90.68  HCA  270.57  SMA  110.89  ECC  .26400  INC  .6800  Vi  29.980 

CAP  14.34  A7P  90.10  TAL  165.51  TAP  04.07  RCA  87.50  APO  150.28  V2  35.196 

7AP  166.91  ETS  282.28  7AE  132.70  ET£  191.96  7AC  175.49  ETC  20.49  ClP-177.99 


RAO  6567.9  VEL  11 .936  PTH  2.12  VHP  9.506 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  11.32  RAP  90.57  ECC  1.3471 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


86.55 
173.85 
64,45 
156.59 
41 .90 
144.33 


90.45 
61 .70 
91.94 
60.20 
95.91 
56.25 


332.80 
325.38 
332.76 
324.65 
332.45 
322.58 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  5447^0.  SCR  469*2  SC 3 I_J_7,2 

RRT  .4669  RRF  .4411  RTF  .9145 

SCe  5467.1  R23  .0132  R13  .9146 

SCI  5451.4  SC2  414.6  THA  2.32 

FLICHT  TIME  180.00 


5 14  10 

22  52  24 

6 42  1! 

23  58  19 
8 10  52 

2*^39  0 


2264.7  -27.95  77.90 

3633.5  -2.67  167.22 

1964.7  -29.25  55.69 

3408.7  -1.53  150.07 

1672.0  -32.54  32.87 

3274,2  1.30  JM,?10 

ORBIT  OE TERMINATION  ACCURACY 
ST  1172,2  SR  378.0  SS  363.2 

CRT  -3748  CRS  .4526  CST  -.9944 

_LSA  1235.8  MSA  340.1  SSA  21.3 

ELI  1181 .6  EL2  347.7  ALF  172.45 

ARRIVAL  CATE  SEP  14  1969 


HELIOCENTRIC  CCNIC 

DISTANCE  552.835 

RL  140.58 

LAL  ,00 

La  169.25 

VL  23.838 

CAL  5.05 

AZL  90.88 

Ha  281.80 

SMA 

110 

.62 

ECC  .27115 

INC 

.0777 

VJ 

29.988 

RP  107.64 

LAP  ,06 

LOP  91 .05 

VP  36,702 

CAP  14.83 

AZP  90.18 

TAl  163.76 

TAP 

85 

.56 

RCA  86.46 

APO 

150.79 

V2 

35.205 

RC  199.701 

CL  -4.60 

CP  -12.65 

ZAL  63.16 

ZAP  167.29 

ETS  279.07 

ZAE  132.82  ETE 

191 

.72 

ZAC  173.07 

ETC 

17.26 

CLP 

-170.74 

PLANE TOCENTRIC  CONIC 

C3  23.245 

VHL  4 ,021 

DLA  17.01 

RAl  106.96 

RAO  6567.9 

VEL  12.026 

PTH  2.15 

VHP 

9.707 

OPA  11.7] 

RAP 

93.04 

ECC 

1 .3026 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TfM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 52  50 

2040.45 

-20.29 

84.70 

337.55 

91.33 

5 

40 

11 

2240.4 

- 

27.00 

76 . 1 5 

90.00 

21  42  53 

4304.86 

3,42 

177.03 

329.93 

61,87 

22 

54 

38 

3704.9 

-.37 

J7J  .20 

1 00.00 

6 24  39 

2544.39 

-29.78 

62.94 

337.49 

92.73 

7 

7 

3 

1944.4 

- 

29.08 

54  .21 

100.00 

22  53  46 

4076.14 

4.72 

160.30 

329.21 

60.45 

24 

1 

42 

3476.1 

. 7 5 

153.76 

1 10.00 

7 55  49 

2259.15 

-33.64 

40.91 

337.12 

96.49 

0 

33 

28 

1659.2 

- 

32.37 

31  .91 

! i n .oo 

23  39  5 

3934.15 

0.03 

147.50 

327.17 

56.66 

24 

44 

39 

3334.1 

3.50 

14J  ,23 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6092 

TRA  2,7091 

TC3-4 ,2750 

BAU  1.3295 

SCT  5458.0  SCR  461 .9  SG3  ] 

114.6 

ST  1333.0 

SR 

368  .8 

55 

390.0 

ROE  .3036 

RRA  .2048  RC3  -.1385 

FAU  .01612 

RRT 

.4542  RRF 

.4207  RTF 

.9190 

CRT  -.4371 

CRS 

.4004 

CST 

-.9969 

FOE  -.2559 

FRA  .9247 

FC3  -.6004 

BSP  1 7660 

SOB  3477.5  R23 

.0099  RJ3 

.9191 

LSA  1390.6  MSA 

329.3 

SSA 

19.4 

BOE  .7531 

BRA  2.7966 

BC3  4.2780 

FSP  -382 

SCI  5462.0  SC2  411.2  THA 

2.21 

ELI  1343.4 

tL2 

329.2 

ALF 

172.66 

2182 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69* 


LAUNCH  DATE  M AR  10  1969 


rUGHT  TIME  190.00 


ARRIVAL  CATE  SEP  16  1969 


GAL 

GAP 


HELIOCENTRIC  CONK 
RL  148.58  LAL  .00  LOL  169.25 

RP  107.62  LAP  1.04  LOP  94.28 

RC  201.391  Gl  -5.45  GP  -12.39 

PLANETOCENTRIC  CCNIC 

C3  25.819  VHL  5.081  OLA  16.64  RAL  11.0.19  RAO  6568.0  VEL  12.132  PTH  2.17  VHP  10.094  OPA  12.04  RAP  95.50  ECC  1.4249 


Vl  25.790 
VP  36.676 
ZAL  60.00 


DISTANCE  557.999 

6.68  AZL  91.08  HCA  285.03  SHA  118.36  ECC  .27899  INC  1.0801 
15.36  AZP  90.28  TAl  162.05  TAP  87.08  RCA  85.34  APO  151.38 


29.988 

35.213 


ZAP  167.60  ETS  275.63  7AE  132.91  ETE  191.49  ZAC  170.65  ETC  15.67  ClP-179.50 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 17 

19 

2821 .91 

-28.25 

83.42 

342.26 

92.02 

6 4 21 

2221 .9 

-27.67 

74  .81 

90.00 

21  44 

8 

4374.98 

5.66 

181.77 

334.47 

62.21 

22  57  3 

3775.0 

1 .89 

175.11 

100.00 

6 48 

5 

2529.21 

-29 . 72 

61  .82 

342.18 

93.32 

7 30  14 

1929.2 

-28.95 

53.10 

100.00 

22  56 

3 

4142.91 

6.95 

164.00 

333.76 

60.85 

24  5 6 

3542.9 

3.01 

157.43 

11 0.00 

8 17 

9 

2250.55 

-33.57 

40.25 

34] .77 

96.88 

8 54  39 

1650.5 

-32.25 

31  .26 

110.00 

23  43 

29 

3994.34 

10.26 

150.73 

331.75 

57.21 

24  50  3 

3394.3 

5.87 

144 .39 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.8704 

TRA 

3.1461 

TC3-3.6349 

BAU 

1 .3243 

SGT 

5464.5  SGR 

453.2  SG3 

112.1 

ST 

1486.8 

SR 

359.5 

SS 

415.5 

ROE 

.3112 

RRA 

.2206 

RC3  -.1196 

FAU 

.01487 

RRT 

.4407  RRF 

.4159  RTF 

.9237 

CRT 

-.4617 

CRS 

.5163 

CST 

-.9982 

FOE 

-.2914 

FRA 

.9760 

FC3  -.4987 

BSP 

17739 

see 

5483.2  R23 

.0073  R13 

.9237 

LSA 

1553.8 

MSA 

312.9 

SSA 

17.8 

0OE 

.9243 

BRA 

3.1538 

BC3  3.8367 

FSP 

-375 

SGI 

5468.1  SG2 

406.6  THA 

2.10 

Eli 

1497.4 

El2 

312.9 

alf 

173.05 

LAUNCH  OATE  MAR  10  1969 


FLIGHT  TIME  192.00 


ARRIVAL  DATE  SEP  18  1969 


HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  LOL  169.25 

RP  107.59  LAP  1.22  LOP  97.52 

RC  203.056  GL  -6. 13  GP  -12.15 

PLANETOCENTRIC  CONIC 


DISTANCE  563.069 

VL  25.743  GAL  7.55  AZL  91.29  HCA  288.27  SMA  118.10  ECC  .28760  INC  1 .2890  Vi 

VP  36.651  GAP  15.94  A7P  90.40  TAL  160.36  TAP  88.63  RCA  84.14  APO  152.07  v2 


7AL  57.02  ZAP  167.85  ETS  271.97  7AE  132.99  ETE  191.28  ZAC  168.24  ETC  14 


29.988 
35.223 
72  CLP  179.73 


C3  28.870 

VHL  5.374 

OLA  15.52 

RAL  113.20 

RAO  6566.2 

VEL  12.258 

PTH  2.21 

VHP  10.429 

DPA  12.30 

RAP  97.97 

ECC  1 .4753 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 39  57 

2808.74 

-28.22 

62.46 

346.91 

92.49 

6 26  46 

2208.7 

-27.57 

73.86 

90.00 

21  45  31 

4443.85 

7.83 

105.67 

339.00 

62.70 

22  59  35 

3843.9 

4.J1 

170.96 

100.00 

7 9 49 

2518.94 

-29.68 

61.05 

346.82 

93.72 

7 51  40 

1918.9 

-28.85 

52.35 

100.00 

22  58  20 

4200.89 

9.12 

167.70 

338.31 

61  .41 

24  6 29 

3608.9 

5.24 

161  .07 

110.00 

8 37  1 

2246.09 

-33.53 

39.91 

346.40 

97.08 

9 14  27 

1646.1 

-32.19 

30.93 

110.00 

23  47  37 

4054.50 

12.46 

154.00 

336.32 

57.91 

24  55  12 

3454.5 

8.13 

147.58 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .0575 

TRA 

3.5267 

TC3- 

'3.4 Oil 

BAU 

1.3137 

SGT 

5464.6  SGR 

443.5  SG3 

109.7 

ST 

1629.1 

SR 

350.4 

SS 

439.2 

ROE 

.3203 

RRA 

.2359 

RC3 

-.1017 

FAU 

.01360 

RRT 

.4263  RRF 

.4031  RTF 

.9284 

CRT 

-.5134 

CRS 

.5367 

CST 

-.9989 

FOE 

-.3254 

FRA 

1.0305 

FC3 

-.4076 

BSP 

17715 

see 

5482.6  R23 

.0058  R13 

.9284 

LSA 

1697.1 

MSA 

298.8 

SSA 

16.5 

0OE 

1 .1050 

BRA 

3.5345 

8C3 

3.4026 

FSP 

-366 

SGI 

5467.9  SG2 

401.0  THA 

1.99 

ELI 

1639.3 

El2 

298.8 

AtF 

173.48 

LAUNCH 

DATE 

MAR 

10  1969 

flight  time 

194.00 

arrival 

CATE 

SEP 

20  1969 

HELIOCENTRIC  CONIC 


01  STANCE  568.029 


RL  140.58 

LAL 

.00 

La  169.25 

VL  25.697 

Gal  8.48 

AZL  91.51 

HCA 

291 .50 

SMA 

117.85 

ECC  .29708 

INC 

J .5058 

Vl 

29.900 

RP  107.57 

LAP 

1 .40 

LOP  100.75 

vP  36.625 

GAP  16.56 

AZP  90.55 

TAL 

158.71 

tap 

90.21 

RCA  02.84 

APO 

152.07 

V2 

35.220 

RC  204.697 

GL 

-6.73 

GP  -11.93 

ZAL  54.23 

Zap  168.03 

ETS  268.10 

ZAE 

133.05 

ETE 

191 .08 

ZAC  165.84 

ETC 

14.00 

CLP 

170.95 

PLANETOCENTRIC  CONIC 

C3  32.507 

VHL 

5.702 

OLA  14.46 

RAL  116.00 

RAD  6568.3 

VEL  12.405 

PTH 

2.24 

VHP 

10.795 

OPA  12.50 

RAP 

100.43 

ECC 

1 .5350 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

6 

0 49 

2800.60 

-28 . 1 9 

81.87 

351  .52 

92.79 

6 

47  30 

2200.6 

27.51 

73.27 

90.00 

21 

47  0 

4511  .41 

9.91 

189.54 

343.52 

63.34 

' 23 

2 11 

3911.4 

6.26 

102.77 

100.00 

7 

29  54 

2513.32 

-29.66 

60.64 

351  .42 

93.94 

6 

11  40 

1913.3 

20.79 

51  .94 

100.00 

23 

0 36 

4273.93 

11.22 

171 .39 

342.04 

62.11 

24 

11  50 

3673.9 

7.40 

164.60 

110.00 

8 

55  27 

2245.63 

-33.53 

39.87 

350.98 

97.10 

9 

32  53 

1645.6 

- 

32.18 

30.90 

110.00 

23 

51  32 

4114.39 

14.60 

157.32 

340.87 

58.74 

25 

0 6 

3514.4 

10.35 

150.79 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE- 1 .2575 

TRA 

3.9235 

TC3-2.9934 

BAU 

1 .3014 

SOT 

5461 .5 

SGR 

432.4 

SG3 

107.4 

ST 

1760.6 

SR 

341  .0 

SS 

462.4 

ROE  .3304 

RRA 

■ 2499 

RC3  -.0851 

FAU 

.01241 

RRT 

.4099  RRF 

.3885 

RTF 

.9334 

CRT 

-.5400 

CRS 

.5556 

CST 

-.9992 

FOE  -.3604 

FRA 

1 .0063 

FC3  -.3305 

BSP 

17709 

see 

5470.6 

R23 

.0043 

R13 

.9334 

LSA 

1829.8 

MSA 

285.4 

SSA 

15.4 

BDE  1.3002 

BRA 

3.9315 

BC3  2.9946 

FSP 

-360 

SGI 

5464.4 

SG2 

394.2 

THA 

1 .87 

ELI 

1770.5 

El2 

285.4 

AlF 

173.87 

LAUNCH  DATE  MAR  10  1969 


flight  time  196.00 


ARRIVAL  cate  SEP  22  1969 


HELIOCENTRIC  CONIC 

RL  148.58  LAL  .00  La  169.25  VL  25.652 
RP  107.55  LAP  1.57  LOP  103.99  VP  36.600 
RC  206.313  Gl  -7.24  GP  -11.73  ZAl  51.63 
PLANETOCENTRIC  CONK 


OISTANCE  572.857 

GAL  9.48  AZL  91.73  HCA  294.74  SMA  1J7.61  ECC  .30753  INC  1.7326  Vl 

GAP  17.25  AZP  90.73  TAl  157.10  TAP  91.84  RCA  81.44  APO  153.78  V2 


ZAP  168.13  ETS  264.06  7AE  133.08  ETE  190.88  ZAC  163.46  ETC 


29.988 
35.235 
33.63  CLP  178.15 


C3  36.807 

VHL 

6.067 

OLA  13.46 

RAL  118.59 

RAD  6568, 

,4  VEL  12.577  PTH  2.20 

VHP 

11 , 

► 199 

OPA  12.64 

RAP 

102.00 

ECC 

J .6057 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

IN. 

l 2 LAT 

INJ 

2 LONG 

90.00 

6 

20  1 

2797.16 

-28.18 

81  .62 

356.06 

92.91 

7 

6 

38 

2197.2 

■27.40 

73.02 

90.00 

21 

48  31 

4577.56 

11  .91 

193.37 

346.01 

64.12 

23 

4 

40 

3977.6 

8.33 

186.52 

100.00 

7 

40  24 

2512.09 

-29.65 

60.55 

355.96 

93.99 

8 

30 

16 

1912.1 

- 

■28 . 78 

51  .85 

100.00 

23 

2 40 

4337.87 

13.23 

TTF.08 

347.34 

62.95 

24 

15 

6 

3737.9 

9.50 

168.27 

110.00 

9 

12  30 

2248.98 

-3J.53 

40.13 

355.52 

96.95 

9 49 

59 

1649.0 

- 

32.23 

31  .15 

110.00 

23 

55  12 

4173.74 

16.67 

160.68 

345.39 

59.72 

25 

4 

46 

3573.7 

12.52 

154.02 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .4669 

TRA 

4.3470 

TC3-2.6100 

BAU  1.2848 

SOT 

5456.1  SGR 

420.0  SG3 

105.1 

ST  1079.4 

SR 

331  .8 

SS 

404.5 

ROE  .3410 

RRA 

.2626 

RC3  -.0699 

FAU  .01124 

RRT 

.3917  RRF 

.3725  RTF 

.9385 

CRT  -.5635 

CRS 

.5715 

CST 

-.9994 

FOE  -.3952 

FRA 

I .1453 

FC3  -.2644 

BSP  17830 

see 

5472,2  R23 

.0033  R13 

.9386 

LSA  1949.9 

MSA 

273.2 

SSA 

14.5 

BDE  1 . 5062 

BRA 

4.3550 

BC3  2.6109  FSP  -353 

SGI 

5458.5  SG2 

386.3  THA 

1.74 

ELI  1000.6 

El2 

273.2 

alf 

174.22 

2183 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  MAR  10  1969 
HELIOCENTRIC  CONIC 


RL 

140.56 

LAL 

.00 

LOL 

169.25 

VL 

RP 

107.53 

LAP 

1.74 

LOP 

107.24 

VP 

RC 

207.904 

GL 

-7,69 

GP 

-11.54 

7AL 

PLANETOCENTRIC  CONIC 

C3 

41  .903 

VHL 

6.473 

Ola 

12.53 

RAL 

25.606  GAL 
36.574  GAP 


FLIGHT  TIME  196.00 

DISTANCE  577.529 
10.54  A7L  91.97  MCA  297.97  SMA 
18.00  A 7F  90792  TAL  155.55  TAP 


ARRIVAL  CATE  SEP  24  1969 


117.38  ECC 
93.52  RCA 


49.22  ZAP  166,16  ETS  259.87  ZAE  133.08  ETE  190.68 


120.99  RAO  6568.6 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME. 


6 37  36 
21  50  3 

8 5 23 

23  4 57 

9 28  12 
0 2 35 

DIFFERENTIAL  corrections 
TOE-1.6861  TRA  4.7969  TC3-2.2519 

ROE  .3546  RRA  .2735  RC3  -.0561 

FOE  -.4301  FRA  \.2019  FC3  -.2081 

BOE  1.7230  BRA  4.8046  BC3  2.2526 

LAUNCH  DATE  MAR  10  1969 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2796 .05 

-28.18 

81  .68 

.54 

4642.10 

13.80 

197.18 

352.40 

2514.92 

-29.66 

60.76 

.44 

4400.55 

15.14 

170.75 

351  .82 

2255.88 

-33.61 

40.66 

.01 

4232.35 

18.65 

164.07 

349.89 

VEL  12.778  PTH  2.32  VHP  11.643 
INJ  AZMTH  INJ  TIME 

92.88  7 24  14 

65.03  23  7 25 

93.88  8 47  18 

63.91  24  18  17 

96.64  10  5 

60.82  1 13 


DP  A 


46 

8 


.31907 

INC 

I .9716 

vi 

29.980 

79. 

.93 

APO 

154.83 

V2 

35.240 

161. 

JO 

ETC 

13.28 

CLP 

177.32 

i 12. 

.72 

RAP 

105.32 

ECC 

1 .6896 

CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

2198 

.0 

- 

27.40 

73.09 

4042 

.2 

10.32 

190.23 

1914 

.9 

•28.81 

52.06 

3800 

.5 

11.51 

171  .04 

1655 

.9 

32.33 

31  .66 

3632 

.3 

14.62 

157.27 

BAU  1.2619 
FAU  .01007 
BSP  17853 
FSP  -346 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  5444.7  SCR 
RRT  ,3713  RRF 
SGB  5459.8  R23 
SCI  5446.8  SG2 

FLIGHT  TIME  200.00 


ORBIT  DETERMINATION  ACCURACY 


406.6 

SG3 

102.9 

.3547  RTF 

.9438 

.0028 

R13 

,9438 

377,3 

THA 

1.60 

ST  1984.3  SR 
CRT  - .5799  CRS 
LSA  2056.4  MSA 
ELI  1993.3  El2 


322.6  SS  506.0 
.5858  CST  -.9996 

261 .6  SSA  13.6 
261  .6  ALF  174.52 


VL  25.564  GAL 
VP  36.549  GAP 


OISTANCE  582.013 

11.69  A?L  92.23  MCA  301.21  SMA  J17.J5 
18.82  AZP  91.15  TAL  154.05  TAP  95.26 


HELIOCENTRIC  CONIC 
Rt  148.50  LAL  .00  LOL  169.25 

RP  107.52  LAP  1.90  LOP  110.48 

RC  209.470  CL  -8.07  GP  -11.37  7AL 

PLANETOCENTRIC  CONIC  ^ , 

C!  47.934  VHL  6,925  OLA  11.67  RAL  123.20  RAD  6560.8  VEL  13.012  PTH 


46.99  7AP  168.10  ETS  255.57  7AE  133.05  ETC  190.49 


ARRIVAL  date  SEP  26  1969 


ECC  .33185  INC  2.2255  VI  29.988 
RCA  78.27  APO  156.02  V2  35.246 
ZAC  158.76  ETC  13,01  CLP  176.47 


2.37  VHP  12-135  OPA  12,74  RAP  107.73  ECC  1.7892 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 53  40 

2802.89 

-28.20 

82.04 

90.00 

21  51  35 

4705.15 

15.57 

200.95 

100.00 

8 20  56 

2521 .47 

-29.69 

61.24 

100.00 

23  7 1 

4461 .80 

16.94 

182.41 

110.00 

9 42  33 

2266.06 

-33.69 

41.45 

110.00 

0 5 49 

4209.97 

20.52 

167.49 

INJ  RT  ASC 
4.94 
356.89 
4.85 
356.25 
4,44 
354,36 


INJ  A7HTH 

INJ  time 

PC  CST  TIM 

rNJ  2 LAT 

INJ  2 LONG 

92.71 

7 40  23 

2202.9 

-27.52 

73.43 

66.05 

23  10  0 

4105.1 

12.21 

193.89 

93.62 

9 2 57 

1921 .5 

-28.87 

52.53 

64.99 

24  21  23 

3861  .8 

13.43 

175.38 

96.18 

10  20  19 

1666.1 

-32.47 

32.42 

62.05 

1 17  19 

3690.0 

16.62 

160.53 

DIFFERENTIAL  CORRECTIONS 
TDE-1.9136  TRA  5,2794  TC3-1 .9196 
RDE  .3690  RRA  .2823  RC3  -.0438 
FOE  -.4648  FRA  1 ,2759  FC3  -,1601 
BOE  1.9489  BRA  5.2869  8C3  1.9201 


ORBIT  DETERMINATION  ACCURACY 


BAU 

1.2310 

SGT 

5428.6  SGR 

392.2  SG3 

100.7 

FAU 

.00097 

RRT 

.3484  RRF 

.3349  RTF 

.9491 

BSP 

17793 

SGB 

5442.0  R23 

.0030  R13 

.9491 

FSP 

-337 

SGI 

5430.4  SG2 

367.5  THA 

1.45 

ST  2074.5  SR 
CRT  -.5957  CRS 
LSA  2148.6  MSA 


313.6  SS  526.8 
.5982  CST  '.9997 
250.9  SSA  12.8 


ELI  2083.1  EL2  250.9  AlF  174.70 


LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00 
RP  107.50  LAP  2.06 
RC  211 .012  CL  -8.39 
PLANETOCENTRIC  CONIC 
C3  55.158  VHL  7.427 
LNCH  AZMTH  LNCH  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
110,1X1 


flight  time  202.00 

OISTANCE  586,267 


LOL 

169 

,25 

VL 

25. 

523 

GAL 

12.94 

A 71 

92 

.50 

LOP 

113 

.72 

VP 

36. 

524 

GAP 

19.73 

A7P 

91 

.4] 

GP 

-n 

.21 

ZAL 

44 

.95 

ZAP 

167.96 

ETS 

251 

.19 

dla 

10 

.88 

RAL 

125 

.22 

RAD 

6569.0 

VEL 

13. 

286 

L- 

I TIME 

INJ  LAT 

INJ 

i LONG 

INJ 

RT 

A5C 

97.07  RCA 


ARRIVAL  DATE  SEP  28  1969 


.34604  INC  2.4976  VI  29.988 

76,46  APO  157.39  V2  35.250 

156.45  ETC  12.00  CLP  175.50 


7 

21 

8 35 
23  9 

9 

0 


2811.31 
4766,28 
2531.40 
4521  .42 
2279 .22 
4346 . 37 


8 17 
53  6 

4 

0 

55  40 
8 49 

DIFFERENTIAL  CORRECTIONS 
TOE-2.1581  TRA  5.7911  TC3-1 ,6194 
ROE  .3849  RRA  ,2882  RC3- .0333 
FOE  -.5014  FRA  1.3478  FC3  -.1207 
BOE  2.1922  SR A 5.7903  8C3  1.6197 

LAUNCH  DATE  MAR  10  1969 

HELIOCENTRIC  CONIC 
RL  148.58  LAL  -CO  LOL  169.25 

RP  107.49  LAP  2.21  LOP  116.97 

RC  212.528  OL  -8.66  GP  -11,06 

PLANETOCENTRIC  CONIC 
C3  63.766  VHL  7.985  OLA  10.16 

LNCH  AZMTH  LNCH  TIME  L-J  TIME 
90.00  7 21  30  2022.94 

90.00  21  54  34  4025.37 

100.00  8 47  52  2544,36 

100.00  23  10  53  4579.18 

110.00  10  7 33  2295.02 

110.00  0 11  37  4401.28 

DIFFERENTIAL  CORRECTIONS 

TDE-2.4162  TRA  6.3410  TC3-1 .3465 
ROE  .4025  RRA  .2907  RC3  -.0243 
FOE  -.5393  FRA  1.4259  FQ  -. 0879 
BOE  2.4495  BRA  6.3477  0C3  1.3467 


-28.22 

17.23 

-29.73 

18.61 

-33.78 

22.29 

BAU  1.1944 
FAU  .00769 
BSP  17810 
FSP  -331 


82.65 
204,67 
61 .96 
186.04 
42.46 
170.91 


9.25 

1.25 
9.17 

.63 

8.80 

358.78 


»T H 2.43  VHP  12.681 

INJ  AZMTH 
92.40 

67.17 
93.24 

66.18 
95.58 
63.38 


OPA  12.72  RAP  110.10  ECC  1.9070 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 55  8 

2211.3 

-27.59 

74  .04 

23  12  32 

4166.3 

13.99 

197.49 

9 17  16 

193 1 .4 

-28.97 

53.26 

24  24  21 

3921  .4 

15.24 

170  .00 

10  33  39 

1679,2 

-32.64 

33.4! 

1 21  16 

3746.4 

18.53 

163.79 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT  5408.8  SCR 
RRT  .3213  RRF 
SGB  5421 .9  R23 
SGI  5410,2  SG2 


376.6  SG3 
.311 0 RTF 
.0032  R13 

556.6  THA 


98.6 
.9544 
.9544 
1 .29 


FLIGHT  TIME  204.00 


VL  25.482 
VP  36.499 
7AL  43.09 

RAL  127.06 
INJ  LAT 
-28.25 
18.75 
-29.78 
20.16 
-33.88 
23.92 


GAL 

GAP 


DISTANCE  590.244 

14.29  AZL  92.79  MCA  307.69  SMA  116.71 
20.75  A7P  91.71  TAL  151.28  TAP  98.97 


7AP  167.72  ETS  246.79  ZAE  132.06  ETE  190.11 

RAO  6569.2  VEL  13.606  PTH  2.49  VHP  13.291 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


83.50 

208.34 
62.94 

189.63 

43,69 

174.34 


13.46 

5.54 

13.39 

4.93 

13.07 

3.14 


91.97 

68.38 

92.74 

67.45 

94.87 

64.82 


8 8 32 

23  14  59 

9 30  16 

24  27  12 
10  45  40 

1 24  50 


MID-COURSE  EXECUTION  ACCURACY 


BAU 

1.1401 

SGT 

5384,8  SGR 

360.3  SG3 

96.6 

FAU 

.00648 

RRT 

.2898  RRF 

.2029  RTF 

.9597 

BSP 

17802 

SGB 

5396,8  R23 

.0030  R13 

.9597 

FSP 

-325 

SGI 

5305.0  SG2 

344.8  THA 

1.12 

ST  2154.1 

SR 

304.6 

SS 

548.5 

CRT  -.6120  CRS 

.61  18 

CST 

-.9997 

LSA  2230.7 

MSA 

240.0 

SSA 

J2 .1 

Eli  2162.2 

El2 

240.0 

ALF 

174.99 

arrival 

. DATE 

SEP 

30  1969 

ECC  .36186 

INC 

2.7916 

VI 

29.988 

RCA  74.40 

APO 

158.95 

V2 

35.254 

7AC  154.19 

ETC 

12.64 

CLP 

174 .65 

OPA  12.64 

RAP 

112.44 

ECC 

2.0494 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2222.9 

-27.68 

74  .00 

4225.4 

15.65 

201  .04 

1944.4 

-29.00 

54,20 

3979.2 

16.93 

182.33 

1695.0 

32.83 

34.60 

3801 .3 

20.33 

167.04 

ORBIT  DETERMINATION  ACCURACY 

ST  2220.9 

SR 

295.7 

SS 

570.7 

CRT  -.6280  CRS 

.6255 

CST 

-.9998 

LSA  2300.6 

MSA 

229.4 

SSA 

11  .4 

ELI  2228.8 

El2 

229.3 

ALF 

175.17 

2104 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  MA R 10  1969 


FLIGHT  TIME  206.00 


ARRIVAL  OATE  OCT  2 1969 


heliocentric  conic 

RL  148.56  LAL  .00  LOt  169.25 

RP  107.48  LAP  2.35  LOP  120.21 

RC  214.018  GL  -8.68  GP  -10.93 

planetocentric  CONIC 
C3  74.101  VHL  8.608  OLA  9.52 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 33  20  28 37.42 

90.00  21  55  59  4862.18 

100.00  8 59  21  2560.00 

100.00  23  12  39  4634.84 

110.00  10  18  13  2313.17 

110.00  0 14  12  4454.43 

DIFFERENTIAL  CORRECTIONS 
TOE-2.6902  TRA  6.9335  TC3-1 .1004 

ROE  .4221  RRA  .2890  RC3  -.0168 

FOE  -.5790  FRA  1.5111  FC3  -.0607 

BOE  2.7231  BRA  6.9395  8C3  1 .1005 

launch  date  MAR  10  1969 

HELIOCENTRIC  CONIC 


DISTANCE  593.877 

VL  25.443  GAL  15.77  A7L  93.11  MCA  310.92  SMA  116.51 

VP  36.474  GAP  21.88  A7P  92.04  TAL  150.04  TAP  100.96 

7AL  41.40  7AP  167.39  ETS  242 . 38  7AE  132.70  ETE  189.91 


ECC  .37953  INC  3.1125  VI  29.988 

RCA  72.29  APO  160.73  V2  35.256 

7AC  151.97  ETC  12.50  CLP  173.67 


RAL  128.72 
INJ  LAT 
-28.28 
20.13 
-29.82 
21.57 
-33.97 
25.42 

BAU  1.0902 
FAU  .00519 
BSP  17784 
FSP  -318 


RAO  6569.4 
INJ  LONG 
84.56 
211.93 
64.10 
193.16 
45.09 
177,74 


VEL  13.980  PTH  2.55  VHP  13.975  OPA  12.52  RAP  114.72  ECC  2.2195 
INJ  RT  ASC  INJ  A7MTH 


17.55 

9.72 

17.49 

9.14 

17.23 

7.41 


91  .44 
69.66 
92.13 
68.79 
94.04 
66.33 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 20  37 

2237.4 

-27.78 

75.93 

23  17  21 

4282.2 

17.18 

204 . 50 

9 42  1 

1960.0 

-29.21 

55.35 

24  29  54 

4034.8 

18.50 

185.72 

10  56  47 

17J3.2 

-35.04 

35.98 

1 28  26 

3854  .4 

22.00 

170.26 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

SGT  5356.4 

SGR 

343.3  SG3 

94.6 

ST 

2276.0  SR 

287.0 

S S 

594.1 

RRT  .2526 

RRF 

.2492  RTF 

.9648 

CRT 

-.6444  CRS 

.6399 

CST 

-.9998 

SGB  5367.4 

R23 

.0047  R13 

.9648 

LSA 

2359.5  MSA 

218.9 

SSA 

10.8 

SCI  5357.1 

SG2 

332.1  THA 

.93 

ELI 

2283.5  EL2 

218.7 

ALF 

175.31 

flight 

TIME 

208.00 

arrival 

DATE 

OCT 

4 1969 

DISTANCE  597.086 


RL  148.58 

LAL  .00 

LOL  169.25 

VL  25.405 

GAL  17.40 

AZL  93.47 

HCA 

314.16 

SMA 

116.31 

ECC 

.39935 

INC  3.4667 

VI 

29.988 

RP  107.48 

LAP  2.49 

LOP  123.46 

VP  36.450 

GAP  23.15 

ATP  92.42 

TAL 

148.92 

TAP 

103.08 

RCA 

69.86 

APO  162.76 

V2 

35.259 

RC  215.482 

GL  -9.06 

GP  -10.80 

7AL  39.90 

ZAP  166.95 

ETS  238.02 

7AE 

132.46 

ETE 

189.70 

7AC 

149-81 

ETC  12.40 

CLP 

172.63 

planetocentric  conic 

C3  86.583 

VHL  9.305 

OLA  8.94 

RAL  130.20 

RAO  6569.7 

VEl  14.420 

PTH 

2.62 

VHP 

1 4.744 

OPA 

12.37 

RAP  116.94 

ECC 

2.4249 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 43  49 

2854.40 

-28.31 

85.80 

21  .49 

90.82 

8 

31  23 

2254.4 

-27.89 

77.16 

90.00 

21  57  20 

4936.42 

21 .38 

215.42 

13.78 

70.98 

23 

19  36 

4336.4 

18.59 

207.86 

100.00 

9 9 31 

2577.98 

-29.86 

65.43 

21.46 

91.42 

9 52  29 

1978  .0 

-29.34 

56.67 

100.00 

23  14  18 

4688.07 

22.85 

196.61 

13.22 

70.18 

24 

32  27 

4088 . 1 

19.94 

189.02 

1 10.00 

10  27  42 

2333.34 

-34.06 

46.66 

21.26 

93.11 

11 

6 35 

1733.3 

-33.25 

37.5  2 

110.00 

0 16  33 

4505.48 

26.77 

181.10 

11.56 

67.90 

1 

31  39 

3905.5 

23.53 

1 73.43 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBTT  DETERMINATION  ACCURACY 

TOE-2.9787  TRA  7.5781  TC3  -.8779 
ROE  .4442  RRA  .2824  RC3  -.0107 
FDE  -.6202  FRA  1 .6056  FC3  -.0376 
BDE  3.0117  BRA  7.5833  BC3  .8779 

LAUNCH  OATE  MAR  JO  1969 
HELIOCENTRIC  CONIC 


BAU  I .0162 
FAU  .00377 
BSP  1 7660 
FSP  -310 


SGT 

RRT 

SG0 

SGI 


325  #9  SG3 

92.7 

ST 

2318.3 

SR 

278.6 

SS 

618.9 

.2090  RTF 

.9697 

CRT 

-.6609 

CRS 

.6547 

CST 

-.9998 

.0058  R13 

.9697 

LSA 

2406.6 

MSA 

208.6 

SSA 

10.2 

318.6  THA 

.74 

eli 

2325.7 

El2 

208.4 

alf 

175 .42 

210.00 

ARRIVAL 

DATE 

OCT 

6 1969 

DISTANCE  599.761 


RL  148.58 

LAL 

.00 

LOL  169.25 

VL  25.370 

GAL  19.20 

A7L  93.86 

HCA 

317.40 

SMA 

116.13 

ECC  .42166 

INC  3,8620 

RP  107.47 

LAP 

2.61 

LOP  126.71 

VP  36.427 

GAP  24.59 

A7P  92.84 

TAL 

147.95 

TAP 

105.34 

RCA  67.16 

APO  165.10 

RC  216.920  GL  -9.20 

PLANETOCENTRIC  CONIC 

GP  -10.68 

7Al  38.58 

7AP  166.39 

ETS  233.72 

7AE 

132.16 

ETE 

189.47 

7AC  147.73 

ETC  12.32 

C3  101 .757 

VHL 

10.087 

DLA  8.45 

RAL  131  .51 

RAD  6570.0 

VEL  14,936 

PTH 

2.69 

VHP 

15.617 

OPA  12.19 

RAP  119.08 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

7 

52  56 

2873.58 

-28.32 

87.20 

25.26 

90.12 

8 

40  50 

2273.6 

-28.00 

90.00 

21 

58  35 

4987.73 

22.40 

218.78 

17.67 

72.31 

23 

21  43 

4307.7 

19.85 

100.00 

9 

18  23 

2598.02 

- 29.89 

66.92 

25.25 

90.64 

10 

1 41 

1998.0 

-29.48 

JOO.OO 

23 

15  50 

4738.53 

2 3.97 

199.93 

17.14 

71  .58 

24 

34  49 

4138.5 

21  .23 

110.00 

10 

35  58 

2355.24 

-34.13 

46.37 

25.13 

92.10 

11 

15  13 

1755.2 

-33.46 

110.00 

0 

18  40 

4554.08 

27.97 

184.36 

15.57 

69.50 

1 

34  34 

3954. j 

24.92 

29.988 

35.260 


78 .55 
211 .10 
58.14 
192.21 
39.3  9 
176.52 


DIFFERENTIAL  CORRECTIONS 


TOE' 

-3.2925 

TRA 

8.2727 

TC3 

-.6815 

BAU 

.9271 

ROE 

.4689 

RRA 

.2694 

RC3 

-.0061 

FAU 

.00223 

FOE 

-.6655 

FRA 

1 .7090 

FC3 

-.0190 

BSP 

17635 

BOE 

3.3257 

BRA 

8.2771 

0C3 

.6815 

FSP 

-305 

308.2 

SG3 

90.9 

.1591 

RTF 

.9744 

.0070 

R13 

.9744 

304.5 

THA 

.52 

LAUNCH  DATE  MAR  10  1969 
HELIOCENTRIC  CONIC 

RL  148.58  LAL  .00  LOL  169.25  VL  25.336 

RP  107.47  LAP  2.73  LOP  129.96  VP  36.404 

RC  218.330  GL  -9.31  GP  -10.56  7AL  37.46 

PLANETOCENTRIC  CONIC 

C3  120.348  VHL  10.970  OLA  8.03  RAL  132.62 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  8 0 40  2894.70  -28.31 

90.00  21  59  45  5035.72  23.44 

JOO.OO  9 25  53  2619.84  -29.89 

100.00  23  17  13  4785.80  24.95 

110.00  10  42  58  2378.60  -34.17 

110.00  0 20  33  4599.81  29.02 

DIFFERENTIAL  CORRECTIONS 
TDE-3.6290  TRA  9.0306  TC3  -.5069  BAU  .8156 
ROE  ,4970  RRA  .2487  RC3  -.0027  FAU  .00046 

FDE  -.7144  FRA  1.8242  FC3  - .0033  BSP  17587 

BOE  3.6629  BRA  9.0340  BC3  .5069  PSP  -299 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5287.1  SCR 
RRT  .1557  RRF 
SOB  5296.1  R23 
SGI  5287,3  SG2 

FLIGHT  TIME  212.00 

DISTANCE  601.763 

GAL  21.21  A7L  94.31  HCA  320.63  SMA  115.96 

GAP  26.23  A7P  93.33  TAL  147.15  TAP  107.79 

7AP  165.70  ETS  229.50  7AE  131.75  ETE  189.23 

RAD  6570.3  VEL  15.546  PTH  2.77  VHP  16.610 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


88.75 

221.98 

68.55 

203.10 

50.19 

187.51 


28.83 
21.35 

28.84 

20.85 
28.81 
19.37 


89.34 
73.63 
89.79 
7 2.98 
91 .03 
71 .09 


8 48  54 

23  23  41 

10  9 32 

24  36  59 

11  22  36 
1 37  13 


Mio-COURSE  EXECUTION  ACCURACY 
SGT  5245.7  SGR  290.9  SG3  89.2 

RRT  .0915  RRF  .0980  RTF  .9787 

SGB  5253.7  R23  .0082  R13  -9787 

SGI  5245.7  SG2  289.7  THA  .29 


ORBIT  DETERMINATION  ACCURACV 

ST  2351.6 

SR 

270.3 

SS 

646.5 

CRT  -.6794 

CRS 

.6718 

CST 

-.9998 

LSA  2445.7 

MSA 

198.0 

SSA 

9.5 

ELI  2358.8 

EL2 

197.0 

alf 

175.50 

ARRIVAL 

DATE 

OCT 

8 1969 

ECC  ,44686 

INC 

4.3091 

VI 

29.988 

RCA  64.14 

APO 

167,77 

V2 

35.261 

Zac  M5.73 

ETC 

12.27 

CLP 

370.31 

DPA  11.99 

RAP 

121.13 

ECC 

2.9006 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

2294 . 7 

-28.10 

80.09 

4435.7 

20.97 

214.17 

2019.0 

-29.60 

59.75 

4185.8 

22.38 

195.25 

1778.6 

-33.65 

4 0.99 

3 999.8 

26.16 

179.49 

ORBIT  DETERMINATION  ACCURACY 

ST  2373.9 

SR 

262.5 

SS 

677.0 

CRT  -.6 991 

CRS 

.6903 

CST 

-.9998 

LSA  2475.4 

MSA 

187.5 

SSA 

9.0 

ELI  2381.0 

El2 

187.1 

alf 

175.55 

2185 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  10  1969 


flight  tihc  214.00 


ARRIVAL  DATl  OCT  10  1969 


HELIOCENTRIC  CONIC 
RL  148.58  LAL  .00  LOL  169.25 

RP  107.47  LAP  2.84  LOP  135.21 

RC  219.714  GL  -9.38  GP  -10.45 

PLANETOCENTRIC  CONIC 

C3  143.319  VHL  11.972  OLA  7.69  RAL  133.53  RAO  6570.6 


OISTANCE  602.907 

VL  25.305  GAL  23.47  ATL  94.62  HCA  323.87  SNA  115.80  ECC  .47541  INC  4.8224  V]  29.988 

VP  36.382  GAP  28.11  A7P  93.90  TAL  146.58  TAP  110.44  RCA  60.75  APO  170.85  V2  35.260 

7AL  36.54  TAP  164.87  ETS  225.39  7AE  131.24  ETE  186.97  TAC  143.63  ETC  12.24  CLP  169.00 


VEL  16.268  PTH  2.85  VHP  17.748  DPA  11.77  RAP  123.06  ECC  3.3587 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 6 54 

2917.54 

-28.28 

90.42 

32.16 

88.51 

8 55  32 

2317.5 

-28.19 

81  .75 

90.00 

22  0 47 

5079.89 

24.25 

224.96 

24.78 

74.91 

23  25  27 

4479.9 

21  .94 

217.04 

1 00.00 

9 31  57 

2643.24 

-29.87 

70.29 

32.20 

88.87 

10  16  0 

2043.2 

-29.71 

61  .48 

100.00 

23  18  26 

4829.42 

25.79 

206.07 

24.31 

74.33 

24  38  55 

4229.4 

23.39 

198.10 

110.00 

10  48  39 

2403.22 

-34.18 

52.12 

32.26 

89.89 

11  28  42 

1805.2 

-33.82 

42.89 

110.00 

0 22  9 

4642.21 

29.92 

190.48 

22.92 

72.64 

1 39  31 

4042.2 

27.25 

182.31 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.991 3 

TRA 

9.8590 

TC3 

-.3528 

0AU 

.6759 

SGT 

5199.3 

SCR 

274.4  SG3 

87.5 

ST 

2385.4  SR 

255.2 

SS 

71 1 .2 

ROE  .5292 

RRA 

.2185 

RC3 

-.0006 

FAU- 

.00162 

RRT 

.0140 

RRT 

.0233  RTF 

.9826 

CRT 

-.7203  CRS 

.7105 

CST 

-.9998 

FOE  -.7678 

FRA 

1 .9533 

FC3 

.0098 

BSP 

17518 

SGB 

5206.6 

R23 

.0095  R13 

.9826 

LSA 

2495.9  MSA 

177.0 

SSA 

8.4 

eoe  4.0262 

BRA 

9.8615 

0C3 

.3528 

FSP 

-294 

SGI 

5199.3 

SG2 

274.3  THA 

.04 

Eli 

2392.5  EL2 

176.5 

ALF 

175.57 

LAUNCH  OATE  MAR  10  1969 


flight  time  216.00 


ARRIVAL  DATE  OCT  12  196 9 


GAL 

GAP 


HELIOCENTRIC  CONIC 

RL  148.58  LAL  .00  LOL  169.25  VL  25.277 

RP  107.47  LAP  2.94  LOP  136.46  VP  36.362 

RC  221.070  GL  -9.42  GP  -10.33  TAL  35.84 

planetocentric  CONIC 

C3  171.970  VHL  13.114  OLA  7.45  RAL  134.23  RAO  6570.9  VEL  17.126  PTH 


OISTANCE  602.947 

26.02  ATL  95.42  HCA  327.10  SNA  115.66  ECC  .50785  INC  5.4217  Vi  29.988 
50.28  ATP  94.56  TAL  146.27  TAP  113.37  RCA  56.92  APO  174.39  V2  35.260 


TAP  163.87  ETS  221 .39  7AE  130.59  ETE  188.67  7AC  142.07  ETC  12.23  ClP  167.55 

2.93  VHP  19.060  OPA  11.56  RAP  124.86  ECC  3.8302 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 11  33 

2941 .98 

-28.22 

92.20 

35.21 

87.61 

9 0 35 

2342.0 

-28.26 

83.54 

90.00 

22  1 42 

5119.71 

24.93 

227,68 

27.89 

76  *12 

23  27  1 

4519.7 

22.71 

219.67 

100.00 

9 36  28 

2668.08 

-29.83 

72.13 

35.28 

87.90 

10  20  56 

2068.1 

- 29.80 

63.33 

100.00 

23  19  27 

4868.84 

26.48 

208.80 

27,45 

75.60 

24  40  36 

4268.8 

24.24 

200.71 

110.00 

10  52  53 

2428.93 

-34.16 

54.13 

35.43 

88.70 

11  33  22 

1828.9 

-33.96 

44  .89 

110.00 

0 25  ZB 

4680.75 

30.67 

193.23 

26.16 

74.11 

1 41  28 

4080.8 

28.19 

184 .92 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.3780 

TRAi 0.7712 

TC3 

-.2167 

BAU 

.4983 

SGT 

5148.6 

SGR  259.4  SG3 

85.9 

ST 

2384.6 

SR 

248.6 

SS 

749.7 

ROE  .5665 

RRA  .1766 

RC3 

.0004 

FAU- 

.00420 

RRT 

-.0784 

RRF  -.0669  RTF 

.9861 

CRT 

-.7425 

cRs 

.7319 

CST 

-.9998 

FOE  -.8259 

FRA  2.0997 

FC3 

. 0211 

BSP 

17336 

SGB 

5155.2  R23  -.0107  R13 

-.9861 

LSA 

2506.5 

MSA 

166.7 

SSA 

7.8 

60E  4.4J45 

BRA  10. 7726 

SC3 

.2167 

FSP 

-288 

SGI 

5140.7 

SG2  258.6  THA 

179.77 

ELI 

2391  .8 

EL2 

166.0 

ALF 

175.55 

LAUNCH  OATE  MAR  10  1969 


flight  time  2i8.oo 


ARRIVAL  CATE  OCT  J4  1969 


GAL 

GAP 


HELIOCENTRIC  CONIC 

RL  148.58  LAL  .00  LOL  169.25  VL  25.253 

RP  107.48  LAP  3.03  LOP  139.71  VP  36.344 

RC  222.400  CL  -9.42  GP  -10.21  7Al  35.38 

PLANETOCENTRIC  CONIC 

C3  208.060  VHL  14.424  OLA  7.32  RAL  134.68  RAO  6571 .2 


OISTANCE  601 .556 

28.94  A7L  96.14  HCA  330.32  SMA  115.53  ECC 
32.79  A7P  95.34  TAL  146.29  TAP  116.62  RCA 


.54476  INC  6.1355  VI  29.988 
52.60  APO  178.47  VZ  35.258 


TAP  162.67  ETS  217.51  7AE  129.77  ETE  188.34  TAC  140.47  ETC  12.25  CLP  1 65 . 93 
VEL  18.149  PTH  3.02  VHP  20.582  OPA  11.36  RAP  126.49  ECC  4.424J 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 14  25 

2968.00 

-28.14 

94.10 

37,94 

06.66 

9 3 53 

2368.0 

-28 . 30 

85.44 

90.00 

22  2 26 

5154.52 

25,48 

230.08 

30.62 

77.20 

23  28  20 

4554.5 

23.46 

221 .99 

100.00 

9 39  16 

2694.33 

-29.14 

74.08 

38,04 

06.88 

10  24  10 

2094,3 

-29.86 

65.28 

100.00 

23  20  16 

4903.42 

21.04 

211.21 

30.22 

76.76 

24  41  59 

4303,4 

24.95 

203.04 

11 0.00 

10  55  31 

245T.68 

-34.10 

56.21 

38.30 

87.47 

11  36  27 

1855.7 

-34 .08 

46.97 

110.00 

0 24  25 

4714.84 

31  .28 

195.70 

29.02 

75.45 

1 43  0 

4114,8 

28.97 

187.26 

DIFFERENTIAL  CORRECTIONS 
TOE-4.7998  TRAli.7654  TC3  -.0996  BAU  .2770 

ROE  .6102  RRA  .1198  RC3  .0004  FAU- .00735 

FOE  -.8914  FRA  2.2641  FC3  .0306  BSP  17250 

0OE  4.8384  BRA 1 1 . 7660  BC3  .0996  F$P  -284 


M IQ -COURSE  EXECUTION  ACCURACY 
SGT  5091  *0  SGR  247,1  SG3  84.4 
RRT  -.J878  RRF  -.1747  RTF  .9892 
SGB  5097.0  R23  -.01 17  R13  -.9892 
SGI  5091.2  SG2  242.7  THA  179.48 


ORBIT  DETERMINATION  ACCURACY 
ST  2373.4  SR  242.8  5S  794.0 
.7555  CST  -.9998 

156.3  SSA  7.2 

155.4  ALF  175.50 


CRT  -.7666  CRS 
LSA  2509.6  MSA 
ELI  2380.7  EL2 


LAUNCH  DATE  MAR  10  1969 


FLIGHT  TIME  220.00 


ARRIVAL  OATE  OCT  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  598.308 


RL  140.50 

LAL  .00 

La  169.25 

VL  25.234 

GAL  32.29 

A7l  97,01 

HCA  333.55 

SMA  115.44 

ECC  .58674 

INC 

7.0057 

VI 

29.988 

RP  107.49 

LAP  5.11 

LOP  142.96 

VP  36.328 

GAP  35.74 

ATP  96.28 

TAL  146.73 

TAP  120.21 

RCA  47.71 

APO 

183.17 

V2 

35.255 

RC' 225.702  GL  -9.40 

GP  -10.08 

7AL  35.21 

TAP  161.24 

ETS  213.75 

TAE  128.75 

ETE  187.97 

TAC  139.07 

ETC 

12.30 

CLP 

164.10 

PLANETOCENTRIC  CONIC 

C3  253.980 

VHL  15.937 

OLA  7.30  RAL  134.05 

RAO  6571.5 

VEL  19.372 

PTH  3.10 

VHP  22 

.357 

OPA  11.20 

RAP 

127.91 

ECC 

5.1799 

LNCH  A7MTH 

INCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 15  16 

2995.72 

-28.01 

96.12 

40.29 

85.66 

9 5 

12 

2395.7 

-28 . 32 

87.47 

90.00 

22  2 58 

5103.57 

25.90 

232.10 

32.90 

70.13 

23  29 

21 

4583.6 

24.00 

223.95 

100.00 

9 40  1 

2122.09 

-29.62 

76.13 

40.42 

05.01 

10  25 

29 

2122.1 

-29.89 

67.34 

100.00 

23  20  48 

4932.44 

27.48 

213,26 

32.52 

77.75 

24  43 

1 

4332.4 

23 .52 

205-01 

110.00 

10  21 

2403.51 

-34.00 

58.38 

40.78 

86.19 

11  37 

44 

1083.5 

-34.15 

49.14 

110.00 

0 24  59 

4743.70 

31.75 

197.82 

31 .40 

76.62 

1 44 

3 

4143.8 

29.59 

189.28 

DIFFERENTIAL  corrections 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-5.25 02 

TRAI2.8531 

TC3  .0013 

BAU  .0050 

SGT  5026.5  SGR  238.5  SG3 

83.1 

ST  2348.6 

SR 

238.0 

SS 

844.5 

ROE  .6619 

RRA  .0440  RC 3 -.0006  FAU- .01 138 

RRT 

.3116  RRF 

,2977  RTF  , 

,9917 

CRT  -.7913 

CRS 

.7801 

CST 

-.9998 

FOE  -.9640 

FRA  2.4509 

FC3  .0360  BSP  1 7 J 1 7 

SGB  5032.2  R23 

.0125  R13  -< 

.9917 

LSA  2502.9 

MSA 

146.2 

SSA 

6.7 

0OE  5.2917 

BRA12.8532  BC3  .0015 

FSP  -279 

SGI  5027.1  SG2  226.6  THA  179.15 

ELI  2356.2 

EL2 

145.1 

ALF 

175-40 

2186 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  MAR  M 1969 


FLIGHT  TIME  70.00 


ARRIVAL  DATE  MAT  TO  1969 


HELIOCENTRIC  CONIC 
RL  140.6?  LAL  .00  UX  170. 25 

RP  100.7?  LAP  -.49  LOP  ?64.67 

RC  71.560  CL  -1.76  OP  26.09 

PLANE TOCENTRIC  CONIC 
C3  63.225  VHL  7.951  DLA  -1.13 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

0 23  49  2465.15 

12  5 9 5179.05 

1 44  30  2204.46 

13  27  1 4914.96 

2 51  41 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


1994.6 0 
14  36  20  4697.61 


VL  29.397 
VP  30.904 
7AL  160.09 

RAL  1.01 
INJ  LAT 
-24.75 
25.03 
-26.13 
27.2? 
-29.05 
30.90 


OISTANCE  207.016 

CAL  -14.46  A7L  90.49  HCA  94.43  SMA  143.90  ECC  .25167  INC  .4903  VI  29.960 

CAP  -3.43  A7P  09.96  TAL  240.41  TAP  342.04  RCA  107.74  APO  100.21  V2  34.050 

7AP  61.49  ETS  346.97  7A£  154.40  ETE  70.01  7AC  110.21  ETC  154  .25  CLP  -57.90 

RAO  6569.2  VEL  13.506  PTH  2.40  VHP  5.243  OPA  31.62  RAP  14.10  ECC  2.0405 


INJ  LONG 
50.00 
231.79 
30.43 
212.03 
21.27 
194.45 


INJ  RT  ASC 
242.75 
243.69 

242.35 

243.35 
241.13 
242.27 


INJ  A7MTH 
104.21 
77.90 
105.06 
77.15 
107.50 
74.77 


INJ  TIME 

1 4 54 

13  31  20 

2 21  23 

14  40  56 

3 24  55 

15  54  45 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1065.2 

4579.0 

1604.5 

4315.0 

1394.6 

4097.6 


-22.56 

23.92 

-23.01 

25.10 

-27.16 

20.50 


50.02 

223.64 

30.40 

203.02 

13.11 

106.07 


DIFFERENTIAL  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.2692 

TRA  -.6196 

TC3 

.0201 

BAU 

.2069 

SGT 

400.9 

SGR 

549.0 

SG3 

191  .2 

ST 

235.7 

SR 

240.0 

SS 

366.3 

ROE  -.3191 

RRA 

.4366 

RC3 

.2431 

FAU 

.00035 

RRT 

-.2931 

RRF 

-.6660 

RTF 

.3792 

CRT 

.54  50 

CRS 

-.7701 

CST 

-.9409 

FDE-1 .0710 

FRA-1,0761 

FC3-1 

.2097 

BSP 

1261 

SGB 

733.1 

R23 

.1216  R13 

-.6032 

LSA 

471.5 

MSA 

170.1 

SSA 

20.0 

BOE  .4175 

BRA 

.7560 

BC3 

.2447 

FSP 

-540 

SGI 

595.7 

SG2 

430.0 

THA 

124.19 

ELI 

301  .5 

£l2 

163.1 

alf 

47.04 

LAUNCH  GATE  MAR  11  1969 


FLIGHT  TIME  72.00 


ARRIVAL  date  mat  ZZ  1969 


HELIOCENTRIC  CONIC 


OISTANCE  213.552 


RL  140.62 

LAL 

.00 

La  170.25 

VL  29.393 

CAL  -14.30 

A7L  90.60 

HCA  97.60 

SMA  143.95 

ECC 

.2490! 

INC 

.6799 

VI 

29 . 980 

RP  100.74 

LAP 

-.67 

LUP  267.04 

VP  30.973 

CAP  -2.77 

A7P  09.91 

TAL  240.44 

TAP  346.04 

RCA 

100.10 

APO 

179.79 

V2 

34.040 

RC  73.792 

OL 

-2.46 

GP  27.26 

7AL  160.77 

TAP  66.17 

ETS  349.17 

ZAE  153.90 

ETC  77.70 

7AC 

108.17 

ETC 

154.93 

CLP 

-62.96 

PLANE TOCENTRIC  CONIC 

C3  61.979 

VHL 

7.073 

DLA  -1.70 

RAL  2.09 

RAO  6569.2 

VEL  13.540 

PTH  2.4 0 

VHP  5.065 

OPA 

31  .08 

RAP 

11.71 

ECC 

2.0200 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

29  44 

2440.22 

-24.33 

56.30 

242. A3 

104.96 

1 10  24 

1040.2 

'22.04 

40.38 

90.00 

12 

1 26 

5194.36 

26.05 

232.06 

243.09 

70.40 

13  20  0 

4594.4 

24.20 

224 .60 

100.00 

1 

50  15 

2100.50 

-25.70 

36.70 

242.01 

105.02 

2 26  35 

1500.5 

-23.28 

28.02 

100.00 

13 

23  36 

4929.32 

27.44 

213.04 

243.56 

77.64 

14  45  45 

4329.3 

25.46 

204.00 

110.00 

2 

56  36 

1972.00 

-29.39 

19.74 

240.73 

100.30 

3 29  20 

1372.8 

-26.61 

11  .66 

110.00 

14 

33  44 

4709.70 

31.19 

195.33 

242.52 

75.25 

15  5?  14 

4109.8 

28.85 

186.91 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.2956 

TRA  -.6605  TC3  -.0095 

BAU 

.22?  6 

SGT 

332.4  SGR 

573.0  SG3 

205.1 

ST 

260.0  $R 

234.1 

SS 

390.2 

ROE  -.2920 

RRA  .4460  RC3  .2604 

FAU 

.09353 

RRT 

-.3005  RRF 

-.7003  RTF 

.4053 

CRT 

.5172  CRS 

-.7519 

CST 

-.9481 

FDE-1 .1746 

FRA-J .1243  FC3-1.3065 

BSP 

1452 

SGB 

702.7  R23 

.1314  R13 

-.7257 

LSA 

494.5  MSA 

172.3 

SSA 

20.9 

BOE  .4155 

BRA  .0036  0C3  .2606 

FSP 

-590 

SGI 

653.6  SG2 

430.7  THA 

129.54 

ELI 

305.5  EL2 

J70.5 

Alf 

39.25 

LAUNCH  DATE 

MAR  11  1969 

FLIGHT  TIME 

74,00 

ARRIVAL 

DATE 

MAT 

24  1969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  La  170.25 

RP  100.77  LAP  -.06  LOP  ?7l .01 

RC  76.053  CL  -3.19  CP  20.39 

PLANE TOCENTRIC  CONIC 
C3  60.709  VHL  7.797  DLA  -2.42 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 
90.00 

1 56  7 


0 35  54  2415.59 

II  50  3 5209.59 


100.00  1 56  7 2156.03 

100.00  13  20  31  4943.50 

110.00  3 1 46  1951.29 

110.00  14  31  21  472! .09 

DIFFERENTIAL  CORRECTIONS 


VL  29.301 
VP  30.956 
7AL  160.53 

RAL  2.44 
INJ  LAT 
-23.08 
26.25 
-25.25 
27.64 
-20.92 

.40 


OISTANCE  220.041 

CAL  -14.14  A7L  90.07  HCA  100.76  SMA  143 .04  ECC  .24640  INC  ,0723  VI  29.900 
CAP  -2.15  A7P  89.04  TAL  240.33  TAP  349.10  RCA  100.30  APO  179.29  V?  34.039 
7AP  70.86  ETS  351.43  7AE  153.06  ETE  05.50  7AC  106.09  ETC  155.71  CLP  -68.12 


RAO  6569.1  VEL  13.496  PTH  2,47  VHP  4.923 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  32.06  RAP  9.26  ECC  2.0004 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


54,63 

233.93 

35.17 

214.05 

18.24 

196.22 


242.20 

244.18 

241.77 

243.86 
240.44 

242.86 


105.68 

70.98 

106.56 

70.14 

109.07 

75.73 


1 16  9 

13  24  53 

2 32  4 

14  4?  55 

3 34  10 

15  50  3 


1815.6 

4609.6 

1556.8 

4343.6 
1351 .3 

4121 .9 


-21  .50 
24.46 
-22.74 
25.72 
-26.05 
29.12 


46.77 

225.71 

27.27 

205.77 

10.24 

107.75 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.3284 

TRA  -.7230 

TC3  - 

.0533 

BAU 

.2420 

SGT 

509.9  SGR 

597.3 

SG3 

217.0 

ST 

289.3 

SR 

210.8 

SS 

41  1 .9 

ROE  -.2643 

RRA 

.4516 

RC3 

.2930 

FAU 

.09781 

RRT 

-.4760  RRF 

-.7200  RTF 

.5704 

CRT 

.4089 

CRS 

-.7306 

CST 

-.9405 

FOE-1 .2601 

FRA-1 .1545 

FC3-1 

.3930 

BSP 

1670 

SGB 

839.5  R23 

.1301 

R13 

-.7625 

LSA 

520.3 

MSA 

173.3 

SSA 

20.9 

BOE  .4216 

BRA 

.8525 

BC3 

.2970 

FSP 

-638 

SGI 

721.2  SG2 

4?9.6 

THA 

134.24 

ELI 

318.6 

El2 

173.2 

alf 

29.96 

LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  76.00 


ARRIVAL  DATE  HAY  Z 6 1969 


HELIOCENTRIC  CONIC 


OISTANCE  226.404 


RL  140.62 

LAL 

.00 

La  170.25 

VL  29.361 

CAL  -13.99 

A7L  91 .07 

HCA  103.93 

SMA  143.65 

ECC  .24406 

INC 

1 .0606 

VI 

29 , 980 

RP  100.00 

LAP 

-1  .04 

LOP  274.17 

VP  38.933 

CAP  -1.56 

A7P  89.74 

TAL  240.10 

TAP  352 .03 

RCA  108.59 

APO 

178,71 

V2 

34  .031 

RC  78,340 

GL 

-3.95 

GP  29.47 

7AL  168.17 

ZAP  75.52 

ETS  353.76 

7AE  151.87 

ETE  92.92 

7AC  104.02 

ETC 

156.55 

CLP 

-73.31 

PLANE TOCENTRIC  CONIC 

C3  59.644 

VHL 

7.723 

DLA  -3.06 

RAL  2.86 

RAO  6569.1 

VEL  13.454 

PTH  2.46 

VHP  4, 

,015 

OPA  32.17 

RAP 

6.81 

ECC 

1 .9816 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

4?  21 

2391 .03 

-23.42 

52.98 

242.07 

106.38 

1 22 

12 

1791 .0 

-20.95 

45.18 

90.00 

11 

54  58 

5224 .89 

26.44 

235.00 

244.54 

79.49 

13  22 

3 

4624.9 

24.72 

226.76 

100.00 

Z 

2 16 

2133.24 

-24 . 78 

33.57 

241.62 

107.28 

2 37 

50 

1533.2 

-22.10 

25.74 

100.00 

13 

17  44 

4957.92 

27.04 

215.07 

244.24 

70.64 

14  40 

22 

4357,9 

25.99 

206.76 

110.00 

3 

7 14 

1929.86 

-28.43 

16.76 

240.25 

109.82 

3 39 

24 

1329.9 

25.47 

8.84 

110.00 

14 

29  15 

4734.06 

31.60 

197.11 

243.28 

76.23 

15  40 

9 

4134.1 

29.36 

100.60 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY* 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3666 

TRA 

-.7812 

TC3  -.1020 

BAU  .2656 

SGT 

660.1  SGR  619.9  SG3  227.4 

ST  323.0 

SR 

202.4 

SS 

433.3 

ROE  -.2353 

RRA 

.4543 

RC3  .3171 

FAU  .10132 

RRT  - 

.5513  RRF  - 

.7542  RTF  , 

.654] 

CRT  .4557 

CRS 

-.7031 

CST 

-.9495 

FDE-1 .3558 

FRA-1. 1711 

FC3-1.4706 

BSP  1930 

SGB 

905.5  R23 

,1432  R13 

,7936 

LSA  550.1 

MSA 

173.0 

SSA 

20.9 

BOE  .4357 

BRA 

.9037 

BC3  .3331 

FSP  -679 

SGI 

790.1  SG2  427.7  THA  138.25 

Eli  340.8 

EL2 

170.7 

ALF 

21  .62 

2107 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  0AT£  MAR  JJ  1969  FLIGHT  TIME  70.00  ARRIVAL  DATE  MAY  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  232.003 

RL  140.62  LAL  .00  LOL  170.25  VL  29.333  GAL  -13.03  A7L  91.27  HCA  107.09  SMA  M3. 40  ECC  .24172  INC  1.2702  vj  29.900 

RP  100.82  LAP  -1.21  LOP  277.34  VP.  30.905  GAP  -1.00  AZP  09.63  TAL  247.75  TAP  354.04  RCA  108.74  APO  170.06  V2  34.824 

RC  00.651  GL  -4.73  GP  30.49  ZAL  167.71  ZAP  0041  ETS  356.17  ZA£  150.39  ZH  99.03  ZAC  102.01  ETC  157.43  ClP  -70.51 

PLANETOCENTR1C  CONIC 

C3  58.534  VHL  7.651  OLA  -3 .71  RAL  3.35  RAO  6569  4 VEL  13.41 2 PTH  2.45  VHP  4.739  OPA  32.23  RAP  4.41  ECC  1.9633 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A0C  INJ  A7MTH  INJ  TIME  PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  0 49  9 2366.31  -22.94  51.33  242.02  107.07  1 20  36  1766.3  -20.38  43.59 

90.00  II  52  6 5240  . 4 5 26.63  2 36  4 0 244.99  00.01  13  1 9 2 6 4 640  . 4 24.98  227.83 

100 .00  2 0 46  2109.51  -24.29  31.90  241.55  107.90  24355  1509.5  -21.60  24.21 

100.00  1 3 1 5 10  4 972.48  28.03  216.11  244.70  79  4 5 14  30  3 4 372.5  26.24  207.76 

110.00  3 13  2 1908.32  -27.93  15.29  24044  110.56  3 44  50  1300.3  -24.87  7.45 

110.00  142724  4746.44  31.00  190.02  243.77  76.73  154630  4146.4  29.65  189.47 

differential  corrections  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.4112  TRA  -.0428  TC3  -4559  BAU  .29 22  SGT  742.0  SGR  639.4  SG3  235.2  ST  361.0  SR  185.9  SS  452.1 

ROE  -.2067  RRA  .4523  RC3  .3393  FAU  40362  RRT  -.6125  RRF  -.7752  RTF  .7134  CRT  .4196  CRS  -.6712  CST  -.9510 

FOE-1.4290  FRA-1 .1660  FC3-1  .5326  BSP  2210  SG0  9004  R23  4484  R13  -.8106  L5A  5834  MSA  171.6  SSA  20.9 

eoe  .4602  BRA  .9565  0C3  .3734  F$P  -706  SCI  883  4 5G2  425.1  THA  141.90  ELI  372.2  EL2  164.0  ALF  1549 

LAUNCH  DATE  MAR  11  1969  FLIGHT  TIME  80.00  ARRIVAL  OATE  MAY  30  1 969 

HELIOCENTRIC  CONIC  OISTANCE  239.239 

RL  140.62  LAL  .00  LOL  170.25  VL  29.299  GAL  -13.68  AZL  91.40  HCA  110.25  SMA  143.09  ECC  .23945  INC  1.4700  VI  29.900 

RP  100.84  LAP  -1.39  LOP  200.50  VP  30.073  GAP  -.40  AZP  89.49  TAL  247.29  TAP  357.54  RCA  108.82  APC  177.35  V2  34.816 

RC  82.981  CL  -5.56  GP  31.44  ZAL  167.14  ZAP  04.58  ETS  350.63  ZAE  148.65  ETE  106. 11  ZAC  100.08  ETC  158.31  CLP  -83.64 

PUANETOCENTRIC  CONIC 

CJ  57.457  VHL  7.580  OLA  -4.37  RAL  3.92  RAO  6569.0  VEL  13.372  PTH  2.44  VHP  4.692  OPA  32.26  RAP  242  ECC  1.9456 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMfH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 56  21 

2341  49 

-22.43 

49.67 

242,05 

107.76 

1 35  22 

1741  .2 

-19.79 

41  .99 

90.00 

11  49  24 

5256.47 

26.82 

237.24 

245.52 

00.55 

13  17  J 

4656.5 

25.24 

228.93 

100.00 

2 15  38 

2085.40 

-23.77 

30.37 

241,57 

108.68 

2 50  24 

M85. 4 

-21 .00 

22.67 

100.00 

13  12  48 

4907,50 

28.21 

21749 

245,24 

79.69 

M 35  55 

4387.5 

26.50 

208.80 

110.00 

3 19  11 

1006.46 

-27.40 

13.81 

24041 

111 .29 

3 50  38 

1286.5 

-24.26 

6.06 

110.00 

M 25  44 

4759.21 

31  .99 

198.96 

244,35 

77.26 

15  45  3 

4159.2 

29.91 

190.37 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4615 

TRA  -.9060 

TC3  - 

.2137  BAU 

.3210 

SGT  835.6  SGR 

656.5 

SGB 

241.0 

ST 

405.2  SR 

168.9 

SS 

470.5 

ROE  -4  772 

RRA  ,4467 

RC3 

.3603  FAU 

40497 

RRT  -.6613  R«F 

-.7937 

RTF 

.7586 

CRT 

,3744  CRS 

-.6296 

CST 

-.9529 

FOE- 1.4931 

FRA-1  4 406 

FC3-1 

.5817  BSP 

2524 

SGB  1062.7  R23 

4536 

R13 

-.0307 

" LSA 

620.6  MSA 

169.0 

SSA 

20.9 

& 

BOE  .4943 

BRA  1.0101 

BC3 

.4109  FSP 

-732 

SGI  975.3  SG2 

421 .9 

THA 

M541 

ELI 

411.0  EL2 

154  .4 

ALF 

10.35 

LAUNCH  DATE 

MAR  If  1969 

flight  time 

82.00 

arrival 

DATE 

JUN 

1 1969 

HELIOCENTRIC  CONIC  DISTANCE  245.552 

RL  148.62  LAL  .00  LOL  170.25  VL  29.250  GAL  -13.52  AZl  91.70  HCA  113.41  SMA  142.72  ECC  .23724  INC  1.6960  Vi  29.900 

RP  108.86  LAP  -1.56  LOP  203.67  VP  30.837  GAP  .03  AZP  09.33  TAL  246.72  TAP  43  RCA  108.86  APO  176.50  V2  34,010 

RC  85.320  GL  -6.44  CP  32.35  ZAL  166.40  ZAP  88.07  £TS  145  ZAE  146.72  ETE  111.69  ZAC  98.2 7 ETC  159.16  CLP  -88.67 

plane tocentrjc  conic 

C3  56.406  VHL  7.510  OLA  -5.04  RAL  4.55  RAO  6569.0  VEL  13.333  PTH  2.44  VHP  4.673  OPA  32.28  RAP  359.97  ECC  1.9203 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 4 0 

2315,41 

-21 .80 

47.97 

24247 

108.44 

1 42  35 

1715.4 

-1946 

40.35 

90.00 

11  46  49 

5273.20 

27.00 

238.43 

246  4 3 

8142 

13  M 42 

4673.2 

25.49 

230.09 

100.00 

2 22  58 

2060.67 

-23,22 

28.74 

241.67 

109.37 

2 57  10 

1460.7 

-20.37 

21  4 1 

100.00 

13  10  32 

500347 

20.40 

218.31 

245.87 

80.26 

M 33  55 

4403.2 

26.76 

209.89 

110.00 

3 25  46 

1864.06 

-26.03 

12.32 

24046 

112.02 

3 56  50 

1264  4 

-23.61 

4 .64 

110.00 

14  24  M 

4772.55 

3249 

199.95 

245.02 

77.02 

15  43  46 

4172.5 

3048 

191 .32 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DE TERM JNA T TON  ACCURACY 

TOE  -.5179  TRA  -.9700  TC3  -.2750  BAU  .3516  SGT  937.3  SGR  666.3  SG3  242.3  ST  453.8  SR  153.7  SS  402.3 

ROE  -4514  RRA  .4347  RC3  .3765  FAU  4 0442  RRT  -.6969  RRF  -.0070  RTF  .7923  CRT  .3324  CRS  -.5886  CST  -.9551 

FOE-1.5271  FRA-1 4045  FC3-1  .6026  BSP  2004  SG6  1150.0  R23  4596  RJ3  -.8536  L$A  659.0  MSA  165.7  SSA  20.7 

0OE  .5396  BRA  1 .0630  8C3  .4662  FSP  -715  SGI  1071  .4  5G2  4J8.1  THA  M8.27  ELI  457.0  EL2  M3. 9 AlF  7.13 

LAUNCH  DATE  MAR  11  J969  FLIGHT  TIME  84.00  ARRIVAL  DATE  JUN  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  25 J .828 

RL  M8.62  LAL  .00  LOL  170,25  VL  29.213  CAL  -13.36  AZL  91.92  HCA  116.57  SMA  M2. 31  ECC  .23508  INC  1.9236  VI  29.980 

RP  1 08.ee  LAP  -1.72  LOP  286.83  VP  30.798  GAP  .50  AZP  0944  TAL  246.07  TAP  2.64  RCA  100.86  APO  175.77  V2  34.80* 

RC  07.691  CL  -7.37  GP  33.21  ZAL  165.71  ZAP  92.97  ETS  3.72  ZAE  144.65  ETE  116.60  ZAC  96.61  ETC  159.97  CLP  -93.55 

PLANETOCENTRIC  CONIC 

C3  55.391  VHL  7.443  OLA  -5.75  RAL  5.26  RAO  6569.0  VEL  13.295  PTH  2.43  VHP  4.679  OPA  32.34  RAP  357.90  ECC  1.9116 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

: INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

1 12  10 

2206.69 

-21,30 

46.23 

242,37 

109.12  1 50 

19 

1688.7 

- 

18.49 

30  .68 

90.00 

II  44  16 

5290.96 

2748 

239.70 

246.04 

81.73  13  12  27 

4691  .0 

25.75 

231 .32 

100.00 

2 30  -48 

2035.07 

-22,64 

27.07 

241 .05 

110.06  3 4 

43 

14354 

19.70 

19.50 

100.00 

13  8 20 

5019.83 

28.59 

219.52 

246.59 

90. 97  14  32 

0 

4419.8 

27.03 

211 .06 

110.00 

3 32  48 

1840.92 

-26.23 

10.70 

240.30 

112.74  4 3 

29 

1240.9 

22.92 

349 

110.00 

14  22  40 

4766,75 

32.39 

201 ,01 

245.79 

78.41  15  42 

35 

4106.7 

30.45 

192.33 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5790 

TRA-1 .0331 

TC3  -.3386  BAU  .3854 

SGT 

J0454  SGR 

679.0  SGB  244.8 

ST  506.9 

SR 

135.3 

SS 

502.3 

ROE  -4191 

RRA  .4220 

RC3  . 3952  FAU  40421 

RRT 

-.7279  RRF  - 

.0227  RTF  .0175 

CRT  .2504 

CRS 

-.5117 

CST 

-.9571 

FOE-I .5790 

FRA-1 .0619 

FC3-1 .6280 

BSP  3190 

SGB 

1246.3  R23 

4 672  R13  -.0663 

LSA  707,9 

MSA 

161  .3 

SSA 

20.7 

BOE  .5919 

BRA  14160 

BC3  .5204 

FSP  -754 

SCI 

1175.5  502 

413.9  THA  150.71 

EL!  500  4 

El2 

130.7 

ALF 

4 . 10 

2188 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4,  1968-69* 


LAUNCH  CATE  MAR  1 J 1969 


FLIGHT  TIME  06.00 


ARRIVAL  CATE  JUN  5 1969 


HELIOCENTRIC  CONIC 


Rl 

148 .62 

LAL 

.00 

lOl 

170.25 

VL 

29 

162 

GAL 

RP 

1 08 . 90 

LAP 

-I  .00 

LOP 

289.99 

VP 

38 

755 

GAP 

RC 

90.065 

GL 

-8.36 

GP 

34.05 

7Al 

164 .83 

7AP 

planetocentric  conic 


C3  54.407 

VHL 

7 

.376 

CLA  -6.50 

RAL  6.0-1 

LNCH  A7MTH 

lnCh 

TIME 

L - I TIME 

INJ  LAT 

90.00 

I 

20 

59 

2260 . 72 

-20.66 

90.00 

1 1 

41 

41 

5310.10 

27.36 

100.00 

2 

39 

14 

2008.29 

-22.00 

100.00 

33 

6 

7 

5037.77 

20.77 

1 10.00 

3 

40 

24 

1816.76 

-25.59 

110.00 

14 

21 

26 

4802.06 

32.59 

CIFFERENTIAl  corrections 
TCE  - . 64 70  TRA- 1 .0946  TC3  -.4039  0AU  .4104 
ROE  -.0090  RRA  .4039  RC3  .4095  FAU  .10241 
FCE-1.G052  FRA-1.0007  FC3-1 .6295  BSP  3561 
6CE  .6540  BRA  1.J667  6C3  .5752  FSP  -757 


CISTANCE  250.065 


RAC  6569.0 
INJ  LONG 
44.43 
241 .07 
25.33 
220.02 
9.20 
202.16 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1157.0  SCR 
RRT  -.7501  RRF 
SC0  1345.4  R23 
SCI  1201.6  SG2 


A7l  92.16 

HCA 

119.73 

SMA 

141 

.87 

ECC 

.23296 

INC 

2.1642 

VI 

29.980 

A7P  80.93 

tal 

245.32 

TAP 

5.05 

RCA 

108 

.02 

APO 

174.92 

V2 

34.799 

ETS  6.34 

7AE 

142.51 

ETE 

120.86 

7AC 

95 

.11 

ETC 

160.71 

CLP 

-98.25 

VEL  13.258 

pth 

2.4? 

VHP 

4 . 

708 

CPA 

32 

.44 

RAP 

356.38 

ECC 

1 .8954 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  ' 

TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

242.65 

109.81 

1 

58 

39 

1660 

.7 

17.77 

36.94 

247.64 

82.40 

13 

10 

11 

4710 

.1 

26.02 

232.66 

242.12 

110.76 

3 

12 

42 

1408 

.3 

18.98 

17.04 

247.41 

81.53 

14 

30 

5 

4437, 

.8 

27.30 

212.32 

240.52 

113.40 

4 

10 

41 

1216 

.8 

22.19 

3 .70 

246.65 

79.07 

35 

4J 

28 

4202 

.1 

30.74 

3 93.4  3 

ORBIT  DETERMINATION  ACCURACY 


605.3 

SG3 

243.5 

ST 

565.2 

SR 

119.0 

SS 

517.0 

.8347 

RTF 

.8363 

CRT 

.1556 

CRS 

-.4195 

CST 

-.9592 

.1758  R13 

-.8757 

LSA 

758.9 

MSA 

156.5 

SSA 

20.5 

409.4 

THA 

153.10 

Eli 

565.5 

El2 

117.5 

ALF 

I .96 

LAUNCH  CATE  MAR  11  1969 


FLIGHT  time  00.00 


ARRIVAL  CATE  JUN  7 1969 


HELIOCENTRIC  CONIC 


RL 

U0.62 

LAL 

.00 

LOL 

170, 

.25 

VL 

29. 

.108 

GAL 

RP 

108.91 

LAP 

-2.03 

LOP 

293, 

.15 

VP 

30. 

.710 

GAP 

RC 

92.449 

GL 

-9.43 

GP 

34, 

.89 

7AL 

163.85 

7AP 

planetocentric  ccnic 


C3  53.462 

VHL  7.312 

OLA  -7 .29 

RAL  6.09 

RAO  6560.9 

VEL  13.222 

PTH  2.42 

VHP  4 . 760 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

1 30  31 

2231 .15 

-19.97 

42.53 

243.03 

na.5i 

2 7 42 

90.00 

11  30  59 

5331 .01 

27.54 

242.58 

248.55 

03.13 

13  7 50 

100.00 

2 40  22 

1980.01 

-21.31 

23,52 

242.40 

111  .40 

3 21  22 

100.00 

13  3 49 

5057.39 

20.96 

222.25 

240.35 

02.25 

14  20  6 

110.00 

3 40  30 

1791 .33 

-24.89 

7.56 

240.84 

114.23 

4 10  29 

110.00 

U 20  3 

4010.03 

32.80 

203.43 

247.64 

79.79 

15  40  21 

differential  corrections 
TOE  -.7216  TRA-1 , 1 529  TC3  -.4701  BAU  .4511 

ROE  -.0613  RRA  .3011  RC3  .4210  FAU  .09959 

FCE-1.6170  FRA  -.9250  FC3-1.6127  BSP  3915 

8CE  .7242  8RA  1.2143  0C3  .6311  FSP  -745 


CISTANCE  264.266 

-13.03  A7L  92.42  MCA  122.00  SMA  141 .39  ECC  .23089  INC  2.4203  Vi  29.980 

1.38  A7P  80.69  TAl  244.50  TAP  7.38  RCA  108.74  APO  174,03  V2  34.795 

100.42  ETS  8.99  7A£  140.33  ETE  124.52  ?AC  93.79  ETC  361.36  ClP-102.74 


CPA  32.64  RAP  354.56  ECC  1.8790 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1631.1  -17.00  35.32 

4731.0  26.30  234.13 

1380.0  -18.20  16.10 

4457.4  27,59  21  3.71 

1191.3  -21.40  .M 

4230.8  31.04  194.65 

ORBIT  DETERMINATION  ACCURACY 
ST  628.3  SR  104.0  SS  529.6 

CRT  .0324  CRS  -.2970  CST  -.9613 

LSA  814,2  MSA  1 51 .2  SSA  20.3 

ELI  628.4  El2  103.9  AlF  .32 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1273.6  SGR  607.1  SG3  239.8 
RRT  -.7661  RRF  -.8451  RTF  .0499 
SG6  1447.1  R23  .1063  R13  -.8824 

SGI  1389.3  SG2  404.8  THA  155.31 


LAUNCH  CATE  MAR  1 ] 


1969 


flight  time  90.00 


ARRIVAL  cate  JUN  9 J 969 


HELIOCENTRIC  CONIC 


CISTANCE  270.432 


RL 

148 

.62 

LAL 

.00 

LOL 

170. 

.25 

VL 

29.050 

Gal 

-12.06 

A7L 

92, 

.70 

HCA 

126, 

.04 

SMA 

140, 

.08 

ECC 

.22086 

INC 

2.6953 

VI 

29. 

900 

RP 

108 

.92 

LAP 

-2.18 

LOP 

296, 

.31 

VP 

38.663 

GAP 

1.79 

A7P 

00, 

.4] 

tal 

243. 

.60 

TAP 

9, 

.64 

RCA 

108 

.64 

APO 

173 

.12 

V2 

34  . 

791 

RC 

94 

840 

GL 

-10.58 

GP 

35, 

.75 

7Al 

362.76 

7AP 

103.73 

ETS 

11  , 

.71 

7AE 

138, 

.13 

ETE 

127, 

.65 

7AC 

9? 

.64 

ETC 

161 

.92 

CLP 

-107 

.01 

PLANETOCENTRIC  CONIC 


C3  52.566 

VHL 

7.250 

CLA  -0.15 

RAL  7.04 

RAO  6568.9 

VEL  13.380 

PTH  2.41 

VHP 

4. 

.832 

CPA  32.95 

RAP  353.11 

ECC  1 .8651 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

40  57 

2199.57 

-19.20 

40.53 

243.51 

111  .22 

2 

17 

36 

3599.6 

-16.15 

33.19 

90.00 

11 

36  4 

5354.22 

27.72 

244.25 

249.59 

83.95 

13 

5 

18 

4754 .2 

26.59 

235.77 

100.00 

2 

58  21 

1949.86 

-20.54 

21  .60 

242.94 

112-20 

3 

30 

51 

1349.9 

-17.35 

14.26 

100.00 

13 

1 21 

5079.17 

29.15 

223.84 

249. 4J 

83.07 

14 

26 

0 

4479.2 

27.89 

215.26 

1 10.00 

3 

57  37 

1764.30 

-24.12 

5.83 

241 .25 

114.99 

4 

27 

J 

1 3 64  .3 

-20.55 

358.51 

110.00 

14 

18  34 

4037.49 

33.02 

204.04 

248.76 

80.60 

15 

39 

12 

4237.5 

31  .37 

196.00 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TCE 

- .8023 

TRA- 

1 .2077 

TC3  -.5368 

BAU 

.4030 

SGT 

1391 .9 

SGR 

687.0 

SG3 

234  .8 

ST 

697.3 

SR 

90.7 

SS 

543.2 

RDE 

-.0315 

RRA 

.3556 

RC3 

.4311 

FAU  .09622 

RRT 

-.7705 

RRF 

-.8551 

RTF 

.8604 

CRT 

- . 1466 

CRS 

-.1136 

CST 

-.9633 

FDE- 

1 -6239 

FRA 

-.0470 

FC3-1 .5846 

BSP 

4294 

SGB 

1552.2 

R23 

.1979 

Rl  3 

-.0878 

LSA 

876.2 

MSA 

145.8 

SSA 

19.9 

BCE 

.8029 

BRA 

1 .2509 

BC3 

.6885 

FSP 

-735 

SGI 

1499.7 

SG2 

400.2 

THA 

157.27 

Eli 

697.4 

El2 

89.7 

alf 

170.89 

LAUNCH  CATE  MAR  11  1969 


flight  time  92.00 


ARRIVAL  CATE  JUN  11  1969 


HELIOCENTRIC  CONIC 


RL 

140.62 

LAL 

.00 

LOL 

170.25 

VL 

20.980 

GAL 

RP 

108.93 

LAP 

-2.32 

LOP 

299.47 

VP 

38.614 

GAP 

RC 

97.236 

GL 

-1 1 ,85 

GP 

36.67 

7AL 

161 .54 

7AP 

planetocentric  conic 

C3  51 .734  VHL  7.193  DlA 


DISTANCE  276.567 

-12.68  A7L  92.99  HCA  129.19  SMA  J40.34  ECC  .22687  INC  2.9931  VI  29.980 

2.10  A7P  08.11  TAL  242.63  TAP  11.02  RCA  108.50  APO  172.18  V?  34.788 

106.75  ETS  14.40  7A£  135.94  ETE  130.30  7AC  91.66  ETC  162.37  ClP-JH.OG 

-9.00  RAL  0.07  RAO  6568.9  VEL  13.157  PTH  2.40  VHP  4.924  OPA  33.39  RAP  351  .82  ECC  J.85J4 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 52  25 

2165.52 

-18.35 

38.40 

244.11 

111.95 

2 28  30 

1565.5 

-15.21 

31  .13 

90.00 

11  32  49 

5380.35 

27.09 

246.14 

250.70 

04.08 

13  2 29 

4700.4 

26.89 

237.62 

100.00 

3 9 19 

1917.41 

-19.69 

19.57 

243.52 

112.95 

3 41  17 

1317.4 

-16.4? 

12.31 

100.00 

12  58  36 

5103.70 

29.34 

225.64 

250.62 

84.00 

14  23  39 

4503.7 

28.20 

217.02 

110.00 

4 7 20 

1735.33 

-23.28 

4.01 

241 .70 

115.77 

4 36  23 

1135.3 

-19.62 

356.78 

110.00 

14  16  56 

4850.54 

33.24 

206.44 

250.04 

fit  .52 

15  37  55 

4258.5 

31  .7] 

197.55 

differential  corrections 

TDE  -.8903  TRA-3.2577  TC3  -.6030  0AU  .5160 
RCE  -.0011  RRA  .3268  RC3  .4392  FAU  .09226 
FCE-1.6236  FRA  -.7633  FC3-I.5439  0SP  4670 
BOE  .0903  0RA  1.2995  803  .7460  FSP  -7 20 


MI0-CCURSE  EXECUTION  ACCURACV 
SGT  1511.6  SGR 
RRT  -.7075  RRF 
SG6  3659.4  R23 
SGI  1611.5  SG2 


ORBIT  DETERMINATION  ACCURACV 


604.6 

SG3 

220.3 

ST 

772.2 

SR 

01  .3 

SS 

556.6 

.8647 

RTF 

.8603 

CRT 

-.3815 

CRS 

.1380 

CST 

-.9654 

.2110 

Rl  31- 

-.0919 

LSA 

944,0 

MSA 

140.4 

SSA 

19.5 

395.0 

THA  ] 

159.05 

Eli 

772.8 

EL? 

75.1 

ALF 

177.68 

2189 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4 1968-69 


LAUNCH  CATE  MAR  11  1969 


HELIOCENTRIC  CONIC 


Rl 

1 48  .62 

lal 

.00 

LOL 

RP 

108.94 

LAP 

'2.45 

LOP 

RC 

99. 636 

Cl 

-13.24 

CP 

PLANETOCENTRIC  CONIC 

C3 

50.984 

VHL 

. 7.140 

CLA 

Flight  time  94. do 

CJSTANCE  282.670 

170.25  VL  28.923  CAL  -12.49  A7l  93.3?  HCA  137.34  SMA  139.79 

302.64  VP  38 . 563  GAP  2.55  A?P  87.76  UL  241.59  TAP  13.94 

37.68  7AL  160.18  7AP  109.46  ETS  17.34  7AE  133.76  ETE  132.53 


LNCH  A7HTH  LNCM  TIME  l'l  TIME 

2 5 10  2128.42 

11  29  6 5410.19 

3 21  30  1882.13 

12  55  27  51  31  .72 

4 18  23  1704.00 

14  15  3 4882.61 


90.00 

90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  - .9859  TRA-1 .3012  TC3  -.6674 
ROE  .0294  RRA  .2937  RC3  .4446 
FOE* 1 .6142  FRA  -.6723  FC3-I .4883 
BOE  .9863  BRA  1.3340  BC3  ,8019 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 
RP  108.94  LAP  -2.58  LOP  305.80 
RC  102.038  CL  -14,77  CP  38.81 
PLANETOCENTRIC  CONIC 
C3  50.343  VHL  7.095  OLA  -11-25 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  2 19  28  2087.56 

90.00  II  24  44  5444.75 

100.00  3 35  9 1843.39 

100.00  12  51  44  5164.16 

110.00  4 30  34  1669.80 

110.00  14  12  47  4910.50 

differential  CORRECTIONS 

TOE-I .0923  TRA-J .3389  TC3  -.7303 
ROE  .0621  RRA  .2583  RC3  .4486 
FOE-1.6045  ERA  -.5832  FC3-1 ,4241 
60E  1.0941  BRA  1.3635  BC3  .8570 


RAl  10.00 
INJ  LAT 
-17.39 
28.05 
-18.74 
29-52 
-22.34 
33.47 

BAU  . 5466 
FAU  .08765 
BSP  5038 
FSP  -693 


RAO  6568.9  VEL  13.128  PTH  2.40  VHP  5.037 
INJ  LONC  INJ  RT  A5C  INJ  A7MTH  INJ  TIME 
36.10  244.85  112.71  2 40  38 

248.31  252.14  85.96  12  59  16 

17.38  244.24  113.7?  3 52  52 

227.70  252,01  85.07  14  20  58 

2.06  242.44  116.58  4 46  47 

208.28  251.51  82.59  15  36  25 

MID-COURSE  EXECUTION  ACCURACV 
SOT  1630.7  SCR  678.9  SC3  220.2 
RRT  -.7928  RRF  -.8733  RTF  .8738 
SCO  1766.4  R23  .2259  R13  -.8946 

SCI  1722.4  SC2  391.8  THA  160.70 


FLIGHT  TIME  96.00 
DISTANCE  288.745 

VL  28.857  GAL  -12.30  A7l  93.68  HCA  135.49  SMA  139.23 

VP  38.512  GAP  2.90  A7P  87.37  TAL  240.50  TAP  15.99 

7AL  158.67  ZAP  111.84  ETS  20.29  ZA E 131.57  ETE  134.39 


ARRIVAL  CATE  JUN  13  1969 


ECC  .2249?  INC  3.3189  vi  29.980 
RCA  108.35  APO  171.23  V2  34.786 
7AC  90.83  ETC  162.74  ClP-114.89 

CPA  34.00  RAP  350.66  ECC  1.8391 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1528.4  -14.16  28.91 

4 810.2  27 .20  239.75 

1282.1  -15.38  10.20 

4531.7  28.52  219.0* 

1104.0  -18.59  354.94 

4282.6  32.08  199.33 

ORBIT  DETERMINATION  ACCURACY' 

ST  853.2  SR  78.0  SS  568.9 

CRT  -.6322  CRS  .4274  CST  -.9673 

LSA  1019.3  MSA  135.4  SSA  18.8 

EL J 854.6  El2  60.3  AlF  176.68 

ARRIVAL  CATE  JUN  15  1969 


RAL  n.24 
INJ  LAT 
-16.30 
28.19 
-17.67 

29.69 
-21 .28 

33.69 

BAU  .5768 
FAU  .08281 
BSP  5428 
FSP  -669 


RAD  6568.9  VEL  13.104  PTH  2.39  VHP 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ 


33.60 

250.83 

15.01 

230.10 

359.97 

210.43 


245.76 

253.71 

245.12 

253.61 

243.26 

253.21 


113.48 
87.22 
114.51 
86.32 
117.4 J 
83.84 


5.172 
TIME 
2 54  15 
12  55  28 
4 5 52 

14  17  48 
4 58  24 

15  34  38 


ECC  .22302  INC  3.6792  VI  29.980 
RCA  108.17  APO  170.28  V2  34.784 
7AC  90.13  ETC  163.00  ClP-118.52 

DPA  34.79  RAP  349.60  ECC  1.8285 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1487.6 

4844.7 

1243.4 
4564.2 

1069.8 

4310.5 


-12.98 
27.51 
-14  .21 
28.86 
-17.44 
32.47 


26.49 
242.23 
7.92 
221 .39 
352.95 
201 .41 


LAUNCH  CATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  lOl'  170.25 

RP  108.95  LAP  -2.70  LOP  308.96 

RC  104.441  GL  -36.49  CP  40.09 

PLANETOCENTRIC  CONIC 
C3  49.847  VHL  7.060  CLA  -12.53 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  2 35  42  2042.04 

90.00  11  19  28  5485.34 

100.00  3 50  36  1800.38 

100.00  12  47  15  5202.23 

110.00  4 44  19  1632.14 

110.00  14  10  1 4943.23 

differential  corrections 
TDE-J.2109  TRA-J .3686  TC3  -.7 899 
RCE  .0965  RRA  .2193  RC3  .4503 

FDE- 1.5920  FRA  -.4935  FC3-I .3488 
BDE  1.2148  BRA  1.3861  BC3  .9092 

LAUNCH  CATE  MAR  11  1969 
HELIOCENTRIC  CCNIC 

RL  148.62  LAL  .00  LOL  170.25  VL  28.717 

RP  108.95  LAP  -2.81  LOP  312.12  VP  38.406 

RC  106.844  CL  -18.41  OP  41.56  7AL  155.07 

PLANETOCENTRIC  CONIC 
C3  49.549  VHL  7.039  OLA  -13.97  RAL 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1751.3  SCR  673.0  SG3  211.5 
RRT  -.7961  RRT  -.8822  RTF  ,8785 
SCO  1676.2  R23  .2417  R13  -.8970 

SCI  1835.5  SC2  366.6  THA  162.16 


Flight  time  98.00 


CRB  I T DETERMINATION  ACCURACV 


DISTANCE  294.792 

VL  28.788  CAL  -12.10  A7L  94.08  HCA  138.64  SMA  138.65 

VP  38.459  CAP  3.23  A?P  86.93  TAl  239.35  TAP  17.99 

7Al  156.97  7AP  113.88  ETS  23,38  7AE  129.37  ETE  135.93 


RAl  12.6? 
INJ  LAT 
-15.04 
28.29 
-16.43 
29.82 
-20.08 
33.90 

BAU  .6059 
FAU  .07766 
BSP  5820 
FSP  -643 


RAD  6568.8  VEL  13.085  PTH  2.39  VHP  5.332 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
30.84  246.88  114.28  3 9 44 

253.80  255.52  86.70  12  50  53 

12.41  246.22  115.33  4 20  36 

232.92  255.47  87.80  14  13  57 

357.71  244.28  118.26  5 11  31 

212.96  255.16  85.32  15  32  24 

MID-COURSE  EXECUTION  ACCURACV 
SOT  1871.9  SCR  666.0  SG3  202-0 
RRT  -.7968  RRF  -.8908  RTF  .6822 
SC6  1986.9  R23  ,2585  R13  -.8989 

SCI  1948,9  5G2  366.5  THA  163.50 

flight  time  100.00 

OIStANCE  300.613 

GAL  -11.90  A7L  94.54  HCA  141.79  SMA  1 38 .06 

CAP  3.55  A7P  86,43  TAL  238.15  TAP  19.94 

7AP  115.56  ETS  26.61  7AE  127.14  ETE  137.20 


ST 

942.5 

SR 

83.4 

SS 

583.2 

CRT 

-.8391 

CRS 

.6925 

CST 

-.9694 

LSA 

1103.6 

MSA 

130.9 

SSA 

18.0 

ELI 

945.1 

El2 

45.2 

alf 

175.74 

ARRIVAL 

CATC 

JUN 

17  1969 

ECC 

.221 18 

INC 

4 . 0821 

v: 

29.980 

RCA 

107,98 

APO 

169.31 

V2 

34 .783 

7AC 

89.52 

ETC 

163.18 

CLP 

-121 .95 

CPA 

35.79 

RAP 

348 .58' 

ECC 

J .8204 

PC 

CST  TIM 

INJ 

! 2 LAT 

INJ 

? LONG 

1442.0 

- 

1 1 .64 

23.82 

4885.3 

27.81 

245 .16 

1200.4 

■12.89 

5. 4J 

4602.2 

29.20 

224 . 1 7 

1032.1 

16.15 

350.79 

4343.2 

32.88 

203.87 

ORBIT  DETERMINATION  ACCURACV 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

2 54  23 

1990.66 

-13.58 

90.00 

11  12  58 

5533.73 

26.31 

100.00 

4 8 19 

1752.07 

-15,00 

100.00 

12  41  42 

5247.54 

29.89 

110.00 

4 59  59 

1590.26 

-18.71 

1 10.00 

14  6 32 

4982.11 

34.08 

14.15  RAD  6568.8  VEL  13.073  PTH  2.39  VHP  5.519 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


27.78 

257,34 

9.53 

236.29 

355.23 

215.99 


248 .29 
257.64 
247.59 
257.64 
245.55 
257.50 


115.09 

90.47 

116.16 

69.57 

119.14 

87.11 


DIFFERENTIAL  CORRECTIONS 
TOE-1.3442  TRA-J. 3881  TC3  -.8437  BAU  .6328 

ROE  -1317  RRA  .1750  RC3  .4481  FAU  .07208 

FOE-1.5746  FRA  -.4010  FC3-1 .2594  BSP  6l8C 

BCE  1.3507  BRA  1.3991  BC3  .9553  FSP  -607 


HIO-CCORSE  EXECUTION  ACCURACV 
SGT  1990.9  SCR  656.5  SC 3 191.2 

RRT  -.7930  RRF  -.8983  RTF  .8850 
SG8  2096.3  R23  .2764, Rl 3 -.9002 

SCI  2060.5  SG2  385.8  THA  164.78 


3 27  33 
12  45  12 

4 37  31 

14  9 10 

5 26  29 

15  29  34 


ST 

1040.8 

SR 

97.4 

SS 

598 .4 

CRT 

-.9495 

CRS 

.8615 

CST 

-.971  5 

LSA 

1197.7 

MSA 

127.4 

SSA 

16.9 

ELI 

1044.9 

El2 

30.4 

AlF 

174 .92 

ARRIVAL 

CATE 

JUN 

19  1969 

ECC 

.21938 

INC 

4.5387 

VI 

29 . 980 

RCA 

107.77 

APO 

168.35 

V2 

34 .78  3 

7AC 

68.99 

ETC 

163.29 

CLP 

-125.21 

DPA 

37.01 

RAP 

347.56 

ECC 

J .8154 

PC 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1390.7 

10.09 

20.84 

4933.7 

28.08 

248 .68 

1152.1 

M .37 

2.63 

4647.5 

29.51 

227.50 

990.3 

3 4.68 

348.4  3 

4 382.1 

33.30 

206.83 

ORBIT  DETERMINATION  ACCURACY 

ST 

1149.1 

SR 

117.5 

SS 

6]  3.6 

CRT 

-.9882 

CRS 

.9454 

CST 

-.9735 

USA 

1301  .9 

MSA 

125. J 

SSA 

15.6 

ELI 

1155.0 

EL2 

17.9 

alf 

174 .23 

2190 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  II  1969 


HELIOCENTRIC  CONIC 


flight  time  i 02.00 
DISTANCE  306.610 


ARRIVAL  Cate  JUN  21  1969 


RL  140.62 

LAL  .00 

ia  170.25 

VL  28.644 

CAL  -11,69 

A7L  95.06 

MCA  144.93 

SMA 

137.47 

ECC  .21764 

INC  5.0639 

vi 

29.980 

RP  108.94 

LAP  -2.91 

LOP  315.29 

VP  30.353 

GAP  3.85 

A7P  85.85 

TAL  236.89 

TAP 

21.83 

RCA  107.55 

APO  167.38 

V2 

34.784 

RC  109.246  Gl  -20.60 

planetocentric  conic 

GP  43.26 

7Al  152.91 

7AP  116.85 

ETS  30.02 

7AE  124.03 

ETE 

138.25 

7AC  88.48 

ETC  163.34 

CLP 

-128.34 

C3  49.525 

VHL  7.037 

CLA  -15.63 

RAL  15.86 

RAO  6560.8 

VEL  13.072 

PTH  2.39 

VHP 

5.742 

DPA  38.48 

RAP  346.46 

ECC 

1 .0151 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 16  14 

1931 .79 

-11 .86 

24.32 

250.06 

115.90 

3 

40  26 

1331  .8 

-8.20 

17.47 

90.00 

11  4 46 

5592.36 

28.21 

261 .62 

260.11 

92.62 

12 

37  59 

4992.4 

28.27 

252.96 

100.00 

4 20  50 

1697.08 

-13.33 

6.31 

249.31 

117.01 

4 

57  16 

1097.1 

-9.60 

359.50 

100.00 

12  34  43 

5302.29 

29.85 

240.36 

260.18 

91 .72 

14 

3 5 

4702.3 

29.77 

231  .55 

110.00 

5 18  5 

1543.23 

-17.13 

352.50 

247.17 

120.04 

5 

43  49 

943.2 

-13.01 

345.81 

110.00 

14  2 5 

5028.91 

34.18 

219.64 

260.23 

89.26 

15 

25  54 

4420.9 

33.70 

210.43 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE-1 .4986 

TRA-1 .3976 

TC3  -.0913 

BAU 

.6589 

SGT  2111.5 

SGR 

647.4  SG3 

180.2 

ST 

1271 .1 

SR 

143.2 

SS  631.4 

ROE 

.1699 

RRA  .1268 

RC3 

.4420 

FAU  .06640 

RRT  -.7001 

RRF 

-.9052  *TF 

.0080 

CRT 

-.9934 

CRS 

.9821 

CST  -.9758 

FDE-1 

.5590 

FRA  -.3129 

FC3-1 .1607 

BSP 

6576 

SOB  2208.5 

R23 

.2937  RJ  3 

-.9020 

LSA 

1421 .0 

MSA 

124.1 

SSA  14.1 

BOE  1 . 5082 

BRA  1.4034 

BC3 

.9952 

FSP 

-574 

SGI  2174.4 

SG2 

387.0  THA 

165.96 

ELI 

1279.1 

El2 

16.3 

AlF  173.61 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  140.6?  LAL  .00  LOL  170.25 
RP  100.94  LAP  -3.00  LOP  310.45 


FLIGHT  TIME  104.00 


ARRIVAL  DATE  JUN  23  1969 


RC  111 .645  GL  -23.09  OP 
planetocentric  conic 


distance  312.703 

VL  26.571  GAL  -11.47  A7L  95.60  MCA  140.00  SMA  136.07  ECC  .21596  INC  5.6762  Vi 
VP  30.299  GAP  4.14  A7P  05.10  TAL  235.60  TAP  23.67  RCA  107.31  APO  166.43  V2 


29.980 

34.705 


*1  v^r  V J . IV  (JJ.W  I nr  C-J.Vf  ™ IV  < . J l *r\j  . ipj 

45.25  7AL  150.44  7AP  11 7.73  ETS  33.64  7AE  122.41  £TE  139.12  7AC  07.95  ETC  163.37  ClP-131.37 


C3  4 9.899 

VHL  7.063 

OLA  -17.53 

RAL  17.00 

RAO  6560.0 

VEL  13.006 

PTH  2.39 

VHP  6.009 

OPA  40.21 

RAP  345.19 

ECC  1 .821 1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 42  21 

1863.00 

-9.70 

20.33 

252.33 

116.71 

4 13  24 

1263.0 

-6.12 

13.56 

90.00 

10  54  7 

5664.00 

27.07 

266.09 

263.02 

95.24 

12  28  3? 

5064.8 

28.30 

258.25 

100.00 

4 53  30 

1633.43 

-11.33 

2.64 

251.52 

117.85 

5 20  43 

1033.4 

-7.52 

355.93 

100.00 

12  25  40 

5369.60 

29.61 

245.34 

263.10 

94.33 

1 3 55  9 

4769.6 

29.89 

236.55 

110.00 

5 39  20 

1409.79 

-15.20 

349.46 

249.23 

120.95 

6 4 10 

889.8 

-11  .07 

342.89 

110.00 

13  56  18 

5086.01 

34.14 

224.10 

263.47 

91.90 

15  21  4 

4406.0 

34.02 

214  .05 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE-1 .6790 

TRA- 

1 .3934 

TC3 

-.9205 

BA& 

.6831 

SGT  2232.1 

SGR 

636.0 

SG3 

160.4 

ST 

3400.0 

SR 

172.1 

SS 

650.7 

ROE 

.2097 

RRA 

.0723 

RC3 

.432? 

FAU 

.06047 

RRT  -.7778 

RRF 

-.9101 

RTF 

.8912 

CRT 

-.9062 

CRS 

.9956 

CST 

-.9782 

FOE-1 .5425 

FRA 

-.2267 

FC3- 

■1.0493 

BSP 

697? 

SC6  2321 .1 

R23 

.3101 

R13 

-.9040 

LS'A 

1556.3 

MSA 

124  .6 

SSA 

32.4 

BOE  1 

1 .6928 

BRA 

1 .3953 

9C3 

1 .0241 

FSP 

-539 

SCI  2280.0 

SG2 

390.4 

THA 

167.11 

ElI 

1419.0 

El2 

28.3 

ALF 

173.13 

LAUNCH  DATE  MAR  11  J 969 


FLIGHT  TIME  106.00 


ARRIVAL  CATE  JUN  25  1969 


HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  170.25 

RP  100.93  LAP  -3.00  LOP  321.61 

RC  114.042  GL  -25.96  OP  47.50 

PLANETOCENTRIC  CONIC 


DISTANCE  310.733 

VL  20.496  GAL  -11.25  A7L  96.41  HCA  151.22  SMA  136.27  ECC  .21433  INC  6.4114  Vi  29.980 

VP  38.246  GAP  4.42  A7P  04.38  TAL  234.25  TAP  25.47  RCA  107,07  APO  165.40  V2  34.707 

7AL  147.60  7AP  110.13  ETS  37.51  7A£  119.82  ETE  139.90  7AC  87,33  ETC  163.41  ClP-134.35 


C3  50.820 

VHL 

7.129 

CIA  -19.72 

RAL  20.02 

RAO  6568.9 

VEL  13.122 

PTH  2.40 

VHP  6, 

.337 

CPA  4?.22 

RAP 

343.62 

ECC 

J .8364 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

4 

14  27 

1700.34 

-7.22 

15.61 

255.32 

117.46 

4 44 

8 

1180.3 

-3.40 

0.92 

90.00 

10 

39  45 

5756.67 

27.12 

273.51 

266.42 

98.40 

12  15 

4? 

5156.7 

28.01 

264 .96 

100.00 

5 

23  20 

1558.00 

-8.90 

358.37 

254.41 

118.65 

5 49 

J0 

958.1 

-5.01 

351 .74 

100.00 

12 

13  33 

5454 .1  7 

29.01 

251.56 

266.72 

97.55 

13  44 

28 

4054.? 

29.75 

242.83 

110.00 

6 

4 46 

1428.24 

-13.10 

346.03 

251 .91 

12 1 .86 

6 28 

34 

828.2 

-8.79 

339.58 

110.00 

13 

40  37 

5156.76 

33.84 

229.60 

267.35 

95.15 

15  14 

34 

4556.8 

34.J0 

220.37 

DIFFERENTIAL  CORRECT  IONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .8960 

TRA- 

■1 .3707 

TC3  -.9498 

BAU  .7030 

SGT  2350.7  SGR 

622.3  SG3 

155.6 

ST  1564.3 

SR 

200.9 

SS 

670.6 

ROE  .2409 

RRA 

.0085 

RC3  .4133 

FAU  .05410 

RRT 

.7597  RRF  - 

.9111  RTF 

.0946 

CRT  -.9750 

CRS 

.9983 

CST 

-.9806 

FOE-1 .5223 

FRA 

-.2404 

FC3  -.9230 

BSP  7331 

SOB  2431.7  R23 

.3252  R13  - 

.9062 

LSA  1709.1 

MSA 

126.6 

SSA 

10.5 

BOE  1.9123  BRA  1.3707  8C3  1.0359  FSP  -496 


SGI  2399.1  SG2  396.5  THA  168.30 


Eli  1576.6  EL2  44.3  AtF  172.86 


LAUNCH  DATE  MAR  11  1969 


flight  time  100.00 


ARRIVAL  cate  JUN  27  1969 


HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  170.25 

RP  100.93  LAP  -3.16  LOP  324.70 

RC  116.435  GL  -29.29  GP  50.32 

planetocentric  conic 


DISTANCE  324.65 9r 

VL  20.421  GAL  -11.01  A7L  97.31  MCA  154.35  SMA  135.68  ECC  .21277  INC  7.3072  VI  29.980 

VP  38.192  GAP  4.60  A7P  03.41  TAL  232.07  TAP  27.22  RCA  106.81  APO  164.54  V2  34 . 790 

7AL  144.31  ZAP  110.02  ETS  41.70  7AE  116.99  ETE  140.68  7AC  86.56  ETC  163.55  ClP-337.38 


C3  52.61  1 

VHL 

7.253 

OLA  -22.27 

RAL  22.61 

RAD  6560.9  V£l  13.190 

PTH  2.41 

VHP  6, 

,751 

CPA  44.52 

RAP 

341  .57 

ECC  1 .0650 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INj 

f 2 LAT 

INJ  2 LONG 

90.00 

4 

55  43 

1676.25 

-3.91 

9.74  259.36 

110.07 

5 23 

39 

1076.2 

- . J 3 

3.11 

90.00 

10 

19  9 

5077.97 

25.61 

282.07  270.32 

102.51 

11  57 

7 

5278.0 

27.00 

273.7] 

100.00 

6 

0 50 

1465.66 

-5.85 

353.20  250.30 

119.37 

6 25 

23 

865.7 

-1  .89 

346.65 

100.00 

11 

56  35 

5563.70 

27.77 

259.47  270.83 

101.53 

13  29 

19 

4963.0 

29.08 

250.91 

110.00 

6 

35  55 

1356.09 

-10.47 

342.09  255.48 

122.73 

6 58 

33 

756.1 

-6.09 

335.74 

110.00 

13 

30  8 

5246.12 

33.08 

236.46  271.95 

99.14 

15  5 

34 

4646.1 

33.99 

227.34 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE-2.1644 

TRA- 

■1 .3261 

TC3  -.9510 

BAU  .7217 

SGT  2471 .4  SGR 

605.4  SG3 

142.4 

ST  1743.6 

SR 

227.7 

SS  693.1 

ROE  .2867 

RRA 

-.0651 

RC3  .3851 

FAU  .04778 

RRT  -.7319  RRF  - 

.9057  RTF 

.0995 

CRT  -.9627 

CRS 

.9953 

CST  -.9033 

FDE-1 .5037 

FRA 

-.0603 

FC3  -.7863 

BSP  7721 

SOB  2544.4  R23 

.3361  R13  - 

.9099 

LSA  3805.6 

MSA 

129.8 

SSA  8.0 

BOE  2.1833 

BRA 

1 .3277 

6C3  1 .0260 

FSP  -455 

SGI  2511.8  SG2 

405.9  THA  169.56 

ELI  1757.3 

EL2 

61  .1 

ALF  172,03 

2191 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  MAR  U 1969 

HELIOCENTRIC  CONIC 
RL  M0.62  LAL  .00  LOL  170.25  VL 

RP  100.91  LAP  -3.22  LOP  327.95  VP 

RC  1 1 5 .023  CL  -33.16  CP  53.54  7AL 

planctocentric  CONIC 


flight  time  UO.OO 
01  STANCE  330.562 


ARRIVAL  CATE  JUN  29  1969 


28.345  CAL 
38.139  CAP 


C3  55.764  VHL  7,468  CLA  -25.22 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
5 53  45  1530.50 

9 45  40  764.43 


90.00 

90.00 

100.00 

100.00 

110.00 

UO.OO 


6 51  29  1344.11 

II  30  38  5714.09 


7 15  25 
13  23  11 


1269.04 
5361 .93 


Ral  25.69 
INJ  LAT 
.78 
22.51 
-1  .75 
25.28 
-7.23 
31  .50 


INJ  LOiC 
J .61 
316.00 
346.50 
269.94 
337.43 
245.12 


A7L  98.43 

MCA 

157,48 

SNA 

135 

.08 

ECC 

■ 21 1 

127 

INC 

8.4337 

VI 

29.980 

A7P  82.20 

TAL 

231  .45 

TAP 

28 

.93 

RCA 

106 

.54 

APO 

163.62 

V2 

34.794 

ETS  46.29 

7AE 

113.82 

ETE 

141 

.60 

7AC 

85 

.53 

ETC 

163.91 

CLP 

-140.59 

VEL  13.309 

PTH 

2.43 

VHP 

7. 

288 

OPA 

47 

.10 

RAP 

338.79 

ECC 

1 .9177 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO 

CST  ' 

TIM 

INJ  2 LAT 

INJ 

2 LONG 

265.16 

118.31 

6 

19 

16 

930 

.5 

4.56 

354.96 

274.49 

107.65 

9 

58 

25 

164 

.4 

24.7] 

308.02 

263.75 

119.85 

7 

13 

53 

744 

.1 

2.23 

339.98 

275,42 

106.50 

13 

5 

52 

5114 

.1 

27,30 

261 .72 

260,36 

123.50 

7 

36 

34 

669 

.0 

-2.78 

331  .17 

277.35 

104.03 

14 

52 

33 

4761 

.9 

33.10 

236.26 

DIFFERENTIAL  CORRECTIONS 


TC3 

-.9220 

0AU 

.7333 

RC3 

.3426 

FAU 

.04108 

FC3 

-.6378 

0SP 

8073 

8C3 

.9836 

FSP 

-407 

LAUNCH  CATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  108.90  LAP  -3.27  LOP  331.12 

RC  121.206  CL  -37.65  OP  57.32 

PLANETOCENTRIC  CONIC 
C3  61.215  VHL  7.824  OLA  -28.61 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
85.77  7 29  13  1285.05 

94.23  8 40  5 1055.48 

100.00  8 12  27  1144.67 

100.00  10  39  32  671.10 

UO.OO  8 8 17  1157.74 

UO.OO  13  0 11  5518.83 

DIFFERENTIAL  CORRECTIONS 
TOE-2. 9573  YRA-1.1228  TC3  -.8547 
RDE  .3107  RRA  -.2637  RC3  .2836 
FOE-1 .4625  FRA  .0882  FC3  -.4849 
8DE  2.9736  8RA  1.1533  0C3  .9005 


MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  2590.4 

SGR 

580.3 

SG3 

128.2 

ST 

1948.4  SR 

244  .0 

SS 

716.2 

RRT  -.6835 

RRF 

-.8858 

RTF 

.9060 

CRT 

-.9465  CRS 

.9868 

CST 

-.9860 

SG6  2654.6 

R23 

.3423 

R13 

-.9149 

LSA 

2085,8  MSA 

134.2 

SSA 

7.1 

SGI  2621.4 

SG2 

418.6 

THA 

171,07 

ELI 

1962.1  EL2 

78.2 

ALF 

173.23 

flight 

TIME 

1 12.00 

ARRIVAL 

DATE 

JUL 

1 1969 

01  STANCE  336.440 

VL  28.269  GAL  -10.52  A7L  99.90  MCA  160.60  SMA  134.49 

VP  38.086  GAP  5.17  _A2P  80.65  TAL  229.98  TAP  30.58 

?AL  135.96  7AP  115.98  E TS  51.47  7AE  110.21  ETE  142.96 

RAL  29.43  RAO  6569.1  VEL  13.512  PTH  2.47  VHP  8.015 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7WTH  INJ  TIME 
12.19  349.63  276.08  H6.08  7 50  38 

12-20  332.82  276.09  116.07  6 57  41 

4.99  335.54  272.25  119.51  8 31  32 

19.60  308.00  279.60  113.03  10  50  43 

-3.02  331.57  267.30  124.07  8 27  35 

28.36  256.25  283.37  109.93  14  32  10 

MID-COURSE  EXECUTION  ACCURACY 
8AU  .7370  SGT  27l2.2  SGR  545.1  SG3  113.6 

FAU  .03429  RRT  -.5955  RRF  -.8327  RTF  .9158 

BSP  8460  SCS  2766.4  R23  .3396  R13  -.9226 

FSP  -361  SGI  2732.0  SG2  434.7  THA  173.00 


ECC  .20981  INC  9.9020  VI  29.980 

RCA  106.27  APO  162.71  V2  34.798 

7AC  84,12  ETC  164.75  CLP-144.24 

DPA  49.86  RAP  334,90  ECC  2.0074 

PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
685.0  15.60  342.59 

455.5  15.61  325.78 

544.7  8.89  328.92 

71.1  22.55  300.44 

557.7  1.47  325.37 

4918.6  30.81  247.91 

ORBIT  DETERMINATION  ACCURACY 
ST  2184.2  SR  237.3  SS  742.0 

CRT  -.9161  CRS  .9654  C5T  -.9888 

LSA  2314.6  MSA  139.0  55A  5.5 

ELI  2195.0  EL 2 94.7  ALF  174.31 


LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148,62  LAL  .00  LOL  170.25 

RP  108.89  LAP  -3,32  LOP  334 .28 

RC  123.581  Gt  -42.84  OP  61.75 

planctocentric  conic 

C3  70.852  VHL  8.417  CLA  -32.40 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
73.55  6 15  57  1612.79 

106.45  10  30  39  797.73 

73.55  6 15  57  1612.79 

106.45  JO  30  39  797.73 

UO.OO  9 29  45  986.06 

UO.OO  12  16  2 5760,50 

differential  corrections 
TOE-3. 5795  TRA  -.91 71  TC3  -.7371 

ROE  .2245  RRA  -.3988  RC3  .2052 

FOE-1.4464  FRA  .1545  FC3  -.3345 

BOE  3.5666  8RA  1.0000  8C3  .7651 

LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  108.87  LAP  -3.35  LOP  337.45 

RC  125.948  Gl  -48.68  OP  66.85 

plane TOCENTRrc  conic 
C3  88.957  VHL  9.432  OLA  -36^43 
LNCH  A7MTH  LNCH  TIME  L - TIME 
66.06  5 55  13  1800.84 

2 1 3.94  11  39  14  714.00 

66.06  5 55  13  1800.84 

113.94  11  39  14  714.00 

66.06  5 55  13  1800.84 

113.94  11  39  14  714.00 

DIFFERENTIAL  CORRECTIONS 
TOE-4 .4623  TRA  -.5613  TC3  -.5612 
ROE  -.1103  RRA  -.5574  RC3  .1105 
FOE-1.4434  FRA  .2212  PC 3 -.1982 
BOE  4.4636  8RA  .7910  6C3  .5720 


flight  time  ma.oo 

DISTANCE  342.286 


ARRIVAL  CATE  JUL  3 1969 


VL  26.193 
VP  38.034 
7Al  130.65 

RAL  34.11 
INJ  LAT 

12.48 

12.49 

12.48 

12.49 
3.54 

21  .76 


GAL  -30.26 

A7L  101 .91 

HCA  163.71 

SMA 

133 

.91 

ECC 

.20840 

GAP  5.39 

A7P  78.56 

TAL  228.48 

TAP 

32 

.19 

RCA 

106.00 

7AP  113.90 

ETS  57.68 

7 AE  105.99 

ETE 

145 

.28 

7AC 

82.16 

RAO  6569.4 

VEL  33.864 

PTH  2,53 

VHP 

9. 

050 

OPA 

52.70 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

14.22 

283.68 

120.15 

6 

42 

50 

1012.8 

313.78 

283.69 

120.M 

10 

43 

57 

197.7 

14.22 

283.68 

120.15 

6 

42 

50 

1012.8 

313.78 

283,69 

120.34 

10 

43 

57 

197.7 

322.61 

278.03 

124.02 

9 

46 

11 

386.1 

271 .90 

288.96 

117.04 

13 

52 

3 

5160.5 

VI 


29.980 
34 .803 


16.39 

16.41 

16.39 

16.43 

7.98 

25.20 


7.43 

307.00 
7.43 

307.00 
316.34 
264 .4  5 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.724  7 

SGT  2832.5  SGR  - 

496.0  SG3 

98.6 

ST 

2446.9 

SR 

181  .0 

SS 

770.5 

FAU 

.02738 

RRT  -.4009  RRF  - 

.6803  RTF  . 

.9299 

CRT 

-.7932 

CRS 

.8647 

CST 

-.9917 

BSP 

8837 

SG6  2875.6  R23 

.3249  R13 

.9337 

LSA 

2567.7 

MSA 

143.7 

SSA 

4.2 

FSP 

-313 

SGI  2839,7  SG2  - 

453.3  THA  175.88 

ELI 

2451 .1 

EL2 

110.0 

ALF 

176.64 

Flight  time  116. do 

arrival 

CATE 

JUL 

5 1969 

DISTANCE  340.091 

VL 

28.116 

GAL  -9.99  A7L  104.02 

HCA  166.78 

SMA  133 

.33 

ECC 

.20700 

INC14.0212 

VI 

29 . 980 

VP 

37.983 

GAP  5.60  A7P  75.55 

TAL  226.93 

TAP  33.72 

RCA 

105.73 

APO 

160.93 

V2 

34 .808 

7AL 

124.47 

7AP  111 .02  ETS  65.99 

7AE  100.91 

ETE  149 

.78 

7AC 

79.37 

ETC 

170.65 

CLP 

-155.84 

ral 

40.10 

RAO  6569.7  VEL  14.502 

PTH  2.63 

VHP  10.622  OPA 

55.17 

RAP 

321  .24 

ECC 

2.4640 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

n.85 

28.52  293.57 

124,70 

6 25 

14 

1200,8 

36.31 

22.09 

11.86 

306.83  293,58 

124.70 

11  51 

8 

114.0 

16.33 

300.40 

11.85 

28.52  293.57 

124.70 

6 25 

14 

1200.8 

16.31 

22.09 

11  .86 

306.83  293.58 

124.70 

11  51 

8 

114.0 

16.33 

300.40 

11.85 

28.52  293.57 

124.70 

6 25 

14 

1200.8 

16.31 

22.09 

11.86 

306.83  293.58 

124.70 

11  51 

8 

114.0 

16.33 

300.40 

MJO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU 

.6802 

SGT  2940.0  SGR 

474.4  SG3 

83.6 

ST 

2 713.9 

SR 

143.1 

SS 

806.1 

FAU 

.02036 

RRT  .0999  RRF  - 

. 1 940  RTF 

.9494 

CRT 

.5087 

CRS 

-.4167 

CST 

-.99 46 

BSP 

9157 

SGB  2978.0  R23  - 

.2936  R13 

.9406 

LSA 

2830.9 

MSA 

147.4 

SSA 

3.2 

FSP 

-263 

SGI  2941.2  SG2 

472.0  THA 

.95 

ELI 

2714.9 

El2 

123.1 

ALF 

J .54 

2192 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  OATE  MAR  11  1969  FLIGHT  TIME  11  8.00  ARRIVAL  DATE  JUL  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  353.631 

RL  14H.62  LAL  .00  LOL  170.25  Vl  20.040  GAL  *9.70  A7l  109.45  MCA  J69. 61  SMA  132.75  ECC  .20556  INC19.4474  Vi  29.960 

RP  100.85  LAP  -3.38  LOP  340.63  VP  37.932  GAP  5.70  A 7P  70.04  TAL  225.33  TAP  35.14  RCA  105.47  APO  160.04  V2  34,015 

RC  120.306  Gl  -54.78  GP  72.34  7Al  117.4 0 7AP  107.33  ETS  79.42  7A£  94.50  ETE  159.65  ZAC  75.29  ETC  100.11  ClP-169.10 

planetocentric  CONIC 

C3  126.600  VHL  11.264  OlA  -40.11  RAL  47.93  RAO  6570.3  VEL  1 5.755  PTH  2.00  VHP  13.224  OPA  56.44  RAP  309.07  ECC  3.0001 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.31 

5 57  57 

1957.35 

9.71 

39.79 

306.19 

129.11 

6 30  35 

1357.4 

14.69 

33.00 

119.69 

12  30  53 

705.05 

9.73 

304.53 

306.20 

129.11 

12  50  39 

105.0 

14.71 

290.53 

60.31 

5 57  57 

1957.35 

9.7l 

39.79 

306.19 

129.11 

6 30  35 

1357.4 

14.69 

33.00 

119.69 

12  30  53 

705.05 

9.73 

304.53 

306.20 

129.11 

12  50  39 

105.0 

14.71 

290.53 

60.31 

5 57  57 

1957.35 

9.71 

39.79 

306.19 

129.11 

6 30  35 

1357.4 

14.69 

33.00 

119.69 

12  30  53 

705.05 

9.73 

304.53 

306.20 

129.11 

12  50  39 

105.0 

14.71 

290.53 

DIFFERENTIAL  CORRECTIONS  MIO-COJRSE  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 

TDE-5.6550  TRA  .1029  TC3  -.3329  6AU  .5650  SGT  2973.0  SGR  777.9  SG3  69.7  ST  2077.0  SR  655.2  S$  664.7 

RDE-1.2621  RRA  -.6565  RC3  .0213  FAU  .01323  RRT  .7700  RRF  .6176  RTF  .9743  CRT  .9703  CRS  -.9609  CST  -.9974 

FOE-1  .4031  FRA  .3001  FC3  -.0903  BSP  9503  SG8  3073.0  R23  -.2399  R13  .9669  LSA  3071  .1  MSA  140.9  SSA  2.4 

60E  5.7949  BRA  .6645  BC3  .3336  FSP  -219  SCI  3035.1  SG2  406.3  THA  11.69  ELI  2947.7  El2  132.5  AlF  12.59 

LAUNCH  OATE  MAR  11  1969  FLIGHT  TIME  120.00  ARRIVAL  DATE  JUL  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  359.439 

RL  140.62  LAL  .00  LOL  170.25  VL  27.964  GAL  -9.37  A?L  117,02  HCA  172.72  SMA  132.19  ECC  .20309  INC27.0165  V]  29.900 

RP  100.03  LAP  -3.39  LOP  343.00  VP  37.002  GAP  5.93  ATP  62.37  TAL  223.65  TAP  36.37  RCA  105.24  APO  159.14  V2  34.021 

RC  130.653  GL  -59.70  GP  76.23  7AL  109.67  7AP  102.91  ETS  106.21  7AE  06.07  ETE  103.22  7AC  60.09  ETC  203.44  CLP  159.02 

PLANETOCENTRIC  CONIC 

C3  221.994  VHL  34.099  OLA  -43.97  RAL  57.09  RAO  6571.3  VEl  10.529  PTH  3.05  VHP  10.002  DPA  54.69  RAP  295.33  ECC  4.6535 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  1NJ  LAT  INJ  LONG  iNJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

57.62  62553  2065.47  5.00  47.46  321.39  131.64  7 0 30  1405.5  11.08  41.79 

122.30  13  30  29  760.24  5.02  306.54  321 .40  131.64  134317  168.2  11.09  300.07 

57.62  62553  2005.47  5.00  47.46  321.39  131.64  7 0 30  1405.5  11.00  41.79 

122.30  13  30  29  760.24  5.02  306.54  321.40  131.64  134317  160.2  11.09  300.07 

57.62  62553  2065.47  5.00  47.46  321.39  131.64  7 030  1405.5  11.00  41.79 

122.30  13  30  29  760.24  5.02  306.54  321 .40  131.64  1343J7  160.2  11.09  300.67 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-6.0530  TRA  1,3421  TC3  -.0931  0AU  .2770  SGT  2444.0  SGR  1966.0  SG3  57.0  ST  2337.0  SR  1966.2  SS  904.7 

ROE-5. 1127  RRA  -.0900  RC3  .0060  FAU  .00457  RRT  .9439  RRF  .9260  RTF  .9976  CRT  .9954  CRS  -.9932  CST  -.9996 

FOE-1. 6293  FRA  .4437  FC3  -.0170  BSP  9632  SG0  31 37.7  R23  -.1746  R13  .9632  LSA  3205.1  MSA  155.5  SSA  1.7 

BOE  7.9234  BRA  1.3452  BC3  .0933  FSP  -100  SGI  3095.5  SG2  513.0  THA  30.46  ELI  3050.6  EL2  145.0  ALF  40.05 


LAUNCH  DATE  MAR  II  1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUL  II  1969 


HELIOCENTRIC  CONTC  DISTANCE  364.600 


RL  140,62 

LAL  .00 

LOL  170.25 

VL 

27.000 

gal  -0.97 

A7L  136.09 

HCA  175.29 

SMA 

131 .63 

ECC  .20141 

INC46.0855 

Vl 

29,980 

RP  100.80 

LAP  -3.39 

LOP  346.97 

VP 

37.833 

GAP  5.97 

A7P  44.01 

TAl  221.76 

TAP 

37.05 

RCA  105.12 

APO  150.15 

V2 

34.029 

RC  132.989 

Gl  -59.08 

GP  70.50 

7AL 

102.00 

7AP  98.16 

ETS  147.63 

7AE  72.72 

ETE 

221 .47 

7AC  57.21 

ETC  242.12 

CLP 

115.16 

planetocentric  conic 

C3  535.089 

VHL  23.132 

CLA  -30,00 

ral 

60.01 

RAD  6572.4 

VEL  25.620 

PTH  3.36 

VHP 

28.693 

DPA  46.09 

RAP  200.31 

ECC 

9.8062 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.39 

7 35  56 

2106.99 

1 .32 

45.53 

337.11 

128.06 

0 

11  3 

1507.0 

6.23 

39.62 

116.61 

13  47  32 

939.33 

1 .34 

317.27 

337.12 

120.06 

14 

3 11 

339.3 

6.25 

311 .36 

63.39 

7 35  56 

2106.99 

1.32 

45.53 

337.11 

128.06 

0 

11  3 

1507.0 

6.23 

39.  e? 

116.61 

13  47  32 

939.33 

1 .34 

317.27 

337.12 

128.06 

14 

3 11 

339.3 

6.25 

311 ,36 

63.39 

7 35  56 

2106.99 

1.32 

45.53 

337.11 

120.06 

0 

11  3 

1507.0 

6.23 

39.62 

116.61 

13  47  32 

939.33 

1.34 

317.27 

337.12 

128.06 

14 

3 11 

339.3 

6.25 

311 .36 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  OE TERMINA TION  ACCURACV 

TOE  -.9471  TRA  2.1400  TC3  -.0123  6AU  .9427  SGT  715.4  SGR  3010.5  SG3  49.6  ST  309.6  SR  2603.4  SS  1259.6 

RO-11.2562  RRA  3.0456  RC3  .1312  FAU- . 01200  RRT  .5073  RRF  .9007  RTF  .7010  CRT  .0206  CRS  -.9966  CST  -.0493 

FOE-2.0267  FRA  .0303  FC3  ,0206  BSP  9410  SGB  3094.3  R23  -.1225  R13  .9925  LSA  3063.4  MSA  104.1  SSA  .3 

0OE11.2979  8RA  3.7223  BC3  .1316  FSP  -155  SGI  3040.7  SG2  573.2  THA  01.76  ELI  2614.9  EL2  176.2  AlF  64.80 

LAUNCH  DATE  MAR  11  1969  FLIGHT  TIME  124.00  ARRIVAL  CATE  JUL  .1 3 1969 

HELIOCENTRIC  CONIC  DISTANCE  360.659 

RL  146.62  LAL  .00  LOL  170.25  VL  27.012  GAL  -0.30  A7L  170.35  HCA  176.61  SMA  131.09  ECC  .19563  INC06.349O  Vl  29.960 

RP  106.70  LAP  -3.39  LOP  350.15  VP  37.704  CAP  5.64  A7P  1.65  TAL  219.16  TAP  35.79  RCA  105.42  APO  156.76  V2  34.637 

RC  135.313  GL  -42.96  GP  40.01  7Al  96.37  7AP  94,30  ETS  170.19  7A£  49.12  ETE  237.70  7AC  33.00  ETC  262.00  ClP  96.56 

PLANETOCENTRIC  CONIC 

C31626.491  VHL  40.355  OLA  -20.45  RAL  75.60  RAO  6573.2  VEL  41.030  PTH  3.57  VHP  50.564  OPA  23.05  RAP  270.26  ECC27.8008 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  8 4 46  2204.12  -19.31  40.02  340.03  111.12  6 4 J 30  1604.1  -16.27  33.47 

90.00  14  13  29  953.59  10.10  320.12  354.54  112.15  14  29  22  353.6  20.95  320.60 

100.00  9 12  45  1904.73  -21.42  23,02  339.16  111.36  94550  1304.7  -10.33  16.39 

100.00  15  40  11  640.21  20.20  306.56  355.45  112.51  15  50  59  40.2  23,00  290.95 

U0.00  95231  1060.11  -26.73  12.05  336.04  112.14  10  23  31  1260.1  -23.49  4.39 

110.00  17  24  55  5633.64  25.46  263.92  357.00  113.62  18  50  40  5033.6  20.43  256.00 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  4.7336  TRA  .9001  TC3  -.0725  0AU  4.0340  SGT  901.8  SGR  2436.3  SG3  46.1  ST  673.6  SR  1667.0  SS  1564.3 

RO-1 1.4700  RRA  7.7005  RC3  .1705  FAU- .06724  RRT  -.79 09  RRF  .9904  RTF  -.7558  CRT  -.9624  CRS  -.9997  CST  .9550 

FOE-2.4490  FRA  1 .8707  FC3  .0357  BSP  7709  SGB  2597.9  R23  -.1180  R13  .9929  LSA  2375.9  MSA  186.0  SSA  .5 

0OE12.4O04  BRA  7.0333  0C3  .1053  FSP  -146  SGI  2543.5  SC2  520.6  THA  107.00  ELI  1709.0  El2  J70.4  AlF  111.45 


2193 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  IVOL.4,  1968-69  > 


LAUNCH  DATE  MAR  II  1969 


FLIGHT  TIME  126.00 


ARRIVAL  CATE  JUL  15  1969 


HELIOCENTRIC  conic 
RL  1 4a. 62  LAL  .00  LOL  170.25 
RP  108.75  LAP  -3.37  LOP  353.33 
RC  137.625  GL  58.35  GP  -68.53 
planetocentric  CONIC 
C3  565.185  VHL  23.774  OLA  73.18 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
19.19  13  37  44  5056.92 

160.81  0 24  47  3285.74 

19.19  13  37  44  5056.92 

160.81  0 24  47  3285.74 

19.19  13  37  44  5056.92 

160.81  0 24  47  3285.74 

differential  CORRECTIONS 
TOE  1.4111  TRA  .5946  TC3  -.0380 
ROE-9.6210  RRA  2.5540  RC3  -.1493 
FOE  1.8932  FRA  -.4195  FC3  .0200 
BOE  9.7239  BRA  2.6223  0C3  .1541 

LAUNCH  DATE  MAR  11  1969 


01  STANCE  379.351 

VL  27.737  GAL  -9.02  A7L  42.38  MCA  184.56  SMA  130.55  ECC  .20799  INC47.6223  VI  29.980 
VP  37.737  GAP  7.23  A?P  137,53  TAL  219.88  TAP  44.45  RCA  103.40  APO  157.70  V2  34.846 
7AL  101.67  7AP  99.46  ETS  196.68  7AE  76.22  ETE  124.58  7AC  84.61  ETC  105.52  ClP  116.68 


RAL  13.54 
INJ  LAT 
-1.79 
-1.79 
-1.79 
-1.79 
-1.79 
-1.79 

BAU  1.1644 
FAU- .01 303 
BSP  9799 
FSP  -159 


INJ  RT  ASC  INJ  A2MTH  INJ  TIME 
283.01 
282.98 
283.01 
282  .'98 
283.01 
282.98 


PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


RAO  6572.5  VEL  26.201  PTH  3.37  VHP  29.867  OPA  -84.24  RAP  44.84  ECC10.3015 
INJ  LONG 
248.41 
94.57 
248.41 
94.57 
248.41 
94.57 
MIO-C 
SGT 
RRT 
SG6  3 
SGI  3 


16.83 

15 

2 

1 

4456.9 

-9.45 

246.49 

16.83 

1 

19 

32 

2685.7 

-9.44 

92.64 

16.83 

15 

2 

1 

4456.9 

-9.45 

246.49 

16.83 

1 

19 

32 

2685.7 

-9.44 

92.64 

16.83 

15 

2 

1 

4456.9 

-9.45 

246.49 

16.83 

l 

19 

32 

2685.7 

-9.44 

92.64 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

i SG3 

50.3 

ST  371.1 

SR 

2405.0 

5S  1208.1 

» RTF  - 

■ .0956 

CRT  -.7771 

CRS 

.9991 

CST  -.8034 

l R13  - 

-.9937 

LSA  2706.7 

MSA 

234.3 

SSA  1.4 

> THA 

87.76 

ELI  2422.4 

EL2 

231  .9 

ALF  96.90 

FLIGHT  TIME  128.00 


ARRIVAL  DATE  JUL  17  1969 


HELIOCENTRIC  CCNIC 
RL  148.62  LAL  .00  LOL  170.25 
RP  108.72  LAP  -3.34  LOP  356.50 


DISTANCE  384.531 

VL  27.663  CAL  -8.58  A?L  61 .82  HCA  187.09  SMA  130.02 

VP  37.691  GAP  7.24  A7P  117,99  TAL  217.95  TAP  45.04 

RC  139.923  Cl  60.03  CP  -73.44  7AL  107.93  7A P 105.28  ETS  243.64  7AE  90.31  ETE  169.94 

planetocentric  conic  VEl  ia(536  pth  3.05  vhp  18.665  dpa  -69.57  rap  54,88  ecc  4.6501 

INJ  RT  ASC  INJ  A7MTH 


ECC  .20564  INC28.1761  VI  29.980 
RCA  103.28  APO  156.76  V2  34.855 
7AC  97.78  ETC  152.60  ClP  157.65 


C3  222.276  VHL  14.909 

DLA  68.17 

RAL  354.32 

RAO  6571.; 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

24.99 

12  33  23 

4941 .60 

-0.07 

243.09 

155.01 

22  51  52 

3200.51 

-8.06 

95.30 

24.99 

12  33  23 

4941  .60 

-8.07 

243.09 

155.01 

22  51  52 

3200.51 

-8.06 

95.30 

24.99 

12  33  23 

4941 .60 

-8.07 

243.09 

155.01 

22  51  52 

3200.51 

-0.06 

95.30 

DIFFERENTIAL 

CORRECTIONS 

MIO-i 

261 .08 
261 .06 
261.08 
261 .06 
261 .08 
261 .06 


22.06 

22.06 

22.06 

22.06 

22.06 

22-06 


INJ  TIME 

PO  CST  TIM 

In J 2 LAT 

INJ  2 LONG 

13  55  45 

4341  ,6 

-15.47 

240.40 

23  45  13 

2600.5 

-15.46 

92.61 

13  55  45 

4341  .6 

-15.47 

240.40 

23  45  13 

2600.5 

-15.46 

92.61 

13  55  45 

4341  .6 

-15,47 

240.40 

23  45  13 

2600.5 

-15.46 

92.61 

0 R9IT  DETERMINATION  ACCURACY 


TOE  3.4121  TRA-2.0173  TC3  -.0686  BAU  .2038 
ROE-1.7344  RRA  2,36 SO  RC3  .0014  FAU  .00820 
FOE  .9554  FRA  -.5612  FC3  -.0319  BSP  10951 
BCE  3.8276  BRA  3.1108  8C3  .0686  FSP  -194 


LAUNCH  OATE  MAR  11  1969 
HELIOCENTRIC  CONIC 

RL  148.62  LAL  .00  LOL  170.25  VL  27.589 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37,646 

RC  142.207  CL  56.06  CP  -68.50  7 AL  113.78 

planetocentric  conic 


SGT  247 1.2  SGR  2536.3  SG3  59.9 
RRT  -.9535  RRT  -.9469  RTF  .9985 
SGB  3541.1  R23  -.1731  R13  -.9835 
SGI  3499.8  SG2  539-8  THA  134.22 

flight  time  130.00 
01  STANCE  390.080 

-8.22  A7L  70-61  HCA  189.99  SMA  I 
7,36  A7P  109.12  TAL  216.16  TAP 


GAL 
CAP 

7AP  111.47  ETS  275.97  7AE 


C3  119.423 

VHL  10.928 

DLA  62.30 

RAL  354.63 

RAO  6570.J 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

31  .87 

12  50  26 

4809,74 

-14.14 

235.33 

148.13 

22  37  16 

3117.59 

-14.13 

95.27 

31  .07 

12  50  26 

4009.74 

-14.14 

235.33 

148.13 

22  37  16 

3117.59 

-14.13 

95.27 

31  .87 

12  50  26 

4809,74 

-14.14 

235.33 

148.13 

differential 

22  37  16  3117.59 

CORRECTIONS 

-14.13 

95.27 

MIC-' 

VEL  15.516  PTH  2.77  VHP  13.658 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


257.04 

257.02 

257.04 

257.02 

257.04 

257.02 


28.64 

28.64 

28.64 

20.64 

28.64 
28.64 


14  10  36 
23  29  13 
14  10  36 
23  29  13 
14  10  36 
23  29  13 


ST 

1452 

.8 

SR 

99!  .6 

CRT 

-.9254 

CRS 

.9245 

LSA 

1840 

.8 

MSA 

324  .2 

ELI 

1730 

.4 

El2 

315.4 

arrival 

date 

ECC 

.20445 

INC1 

9.3923 

RCA 

103. 

03 

APO 

155.98 

7AC 

105. 

79 

ETC 

184,21 

DPA 

-59. 

30 

RAP 

52.33 

PO 

CST  TIM 

INJ 

2 LAT 

4209. 

7 

- 

21.12 

2517.6 

4209.7 

2517.6 

4209.7 
2517.6 


-21  .11 
-21 .12 
-21.11 
-21  .12 
-21  .11 


1 .7 


JUL  19  1969 


VI  29.980 
V2  34.865 
ClP-1 77 . 22 


231 .65 
91  .59 
231 .65 
91  .59 
231 .65 
91  .59 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.3619 

BAU 

.5706 

RC3 

.0192 

FAU 

.01852 

FC3 

-.1343 

BSP 

11465 

0C3 

.3624 

FSP 

-237 

LAUNCH  date  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 
RP  100.66  LAP  -3.26  LOP  2.87 
RC  144,470  GL  51.02  GP  -61.89 
planetocentric  conic 
C3  70.022  WL  8,833  OLA  57.22 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
37.96  13  20  53  4689.12 

142.04  22  36  49  3054.39 

37.96  13  20  53  4689.12 

142.04  22  36  49  3054.39 

37.96  13  20  53  4689.12 

142.04  22  36  49  3054.39 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8639  TRA-2. 7737  TC3  -.7 222 
ROE  .5061  RRA  .2660  RC3  -.0440 
FOE  .7743  FRA  -.5830  FC3  -.2866 
0OE  1.9314  BRA  2.7864  BC3  .7236 


SGT  3560.6  SGR  936.0  SG3  72.4 
RRT  -.8584  RRF  -.7308  RTF  ,9751 
SGB  3681.6  R23  -.2356  R13  -.9686 
SCI  3651.7  SG2  468.2  THA  167.07 

FLIGHT  TI^C  132.00 


DISTANCE  395.749 

VL  27.515  GAL  -7.88  A2L  75 #4 J "HCA  193.03  SMA  128.99 

VP  37.601  GAP  7.51  A7P  104,23  TAL  214.40  TAP  47.42 

2AL  118.63  7AP  117.42  ETS  287.58  7AE  105.76  ETE  209.73 

RAL  358.39  RAO  6569.5  VEL  14.120  PTH  2.57  VHP  11.076 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-18.58  227.06  255.90  34.84  14  39  3 

-18.57  94,51  255.88  34.83  23  27  43 

-18.58  227.06  255.90  34.84  14  39  3 

-10.57  94.51  255.88  34.83  23  27  43 

-18.58  227.06  255.90  34.04  14  39  3 

-18.57  94.51  255.88  34.03  23  27  43 

mid-course  execution  ACCURACY 
BAU  .7548  SGT  3759.0  SGR  464.4  SG3  86.2 

FAU  .02583  RRT  -.3214  RRF  -.0379  RTF  .9525 

BSP  11771  SGB  3707.6  R23  -.2876  R13  -.951! 

FSP  -282  SGI  3762.0  SG2  439.4  THA  177.70 


ST  1604.8 

SR 

305.5 

ss 

549.2 

CRT  -.2181 

CRS 

.03  42 

CST 

-.9709 

LSA  1693.9 

MSA 

317.6 

SSA 

2.3 

ELI  1606.2 

El2 

297.8 

alf 

177.54 

arrival 

CATE 

JUL 

21  1969 

ECC  .20372 

InCI 4 . 5920 

VI 

29.980 

RCA  102.71 

APO 

155.27 

V2 

34.075 

7AC  111 .72 

ETC 

194.4  5 

CLP 

-167.82 

OPA  -50.96 

RAP 

50.14 

ECC 

2.2040 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

4089.J 

- 

■25.00 

222.44 

2 454.4 

- 

■25,06 

89.09 

4089 . 1 

- 

25.08 

222.44 

2454.4 

- 

■25,06 

09.89 

4009.1 

- 

25.08 

222.44 

2454.4 

- 

25.06 

09.89 

ORBIT  DETERMINATION  ACCURACY 

ST  1567,5 

SR 

342.0 

SS 

521.0 

CRT  .5629 

CRS 

-.7703 

CST 

-.9570 

LSA  1658.0 

MSA 

310.4 

SSA 

3.1 

ELI  1579.6 

EL2 

200.5 

ALF 

7.23 

2194 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  II  1969 


flight  time  134.00 


ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL 

RP  108.63  LAP  -3.20  LOP 

RC  146.734  GL  46.16  GP 

planetocentric  CONIC 
C3  57,432  VHL  7.578  CLA 


70.25 

6.05 

55.62 


VL  27.443 
VP  37.556 
ZAl  122.40 


DISTANCE  401.466 

GAL  -7,54  AZL  76.41  MCA  196.11  SMA  126.49  ICC  .20326  INCH .5906  VI  29.980 

GAP  7.66  A7P  101.15  TAL  212.65  TAP  48.76  RCA  102.37  APO  154.61  V2  34.865 

7AP  122.89  ETS  292.79  7AE  110.82  ETE  212.17  7AC  116.56  ETC  197.89  ClP-164.1! 


52.91  RAL  2.53  RAO  6569.0  VEL  13.371  PTH  2.44  VHP  9.597  OPA  -43.62  RAP  48.77  ECC  1 .9452 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.24 

13  52  18 

4584.63 

-21 .42 

219.01 

255.29 

40.38 

15  8 42 

3984.6 

-27.41 

213.60 

136.76 

22  38  25 

3012.82 

-21 .41 

93.67 

255.27 

40.37 

23  28  38 

2412.8 

-27.40 

88.26 

43.24 

13  52  18 

4584.63 

-21 .42 

219.01 

255.29 

40.38 

15  8 42 

3984.6 

-27.41 

213.60 

136.76 

22  38  25 

3 012.82 

-21 .41 

93.67 

255.27 

40.37 

23  28  38 

2412.8 

-27.40 

08.26 

43.24 

13  52  18 

4584.63 

-21  .42 

219.01 

255.29 

40.38 

15  8 42 

3984.6 

-27.41 

213.60 

136.76 

22  38  25 

3012.82 

-21 .41 

93.67 

255.27 

40.37 

23  28  38 

2412.8 

-27.40 

88.26 

differential  corrections 

TOE  1.5489  TRA-2.6160  TC3-1.1042 
ROE  .5044  RRA  .0812  RC3  -.1096 

FOE  .7530  FRA  -.5577  FC3  -.4763 

60E  1.6289  BRA  2.6172  6C3  1.1097 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  108.59  LAP  -3.13  LOP  9.23 

RC  148.977  GL  41.78  GP  -50.06 

planetocentric  conic 


6AU  .8520 
FAU  .03160 
6SP  12117 
FSP  -327 


MID-COURSE  EXECUTION  ACCURACV 
SGT  3863.7  SGR  428.2  5G3  99.8 


RRT  .2362  RRF 
SG0  3887.4  R23 
SGI  3865.0  SG2 


.5375  RTF 
.3234  R13 
416.0  THA 


.9340 
*■934  9 
1.52 


ORBIT  DETERMINA 
ST  1530.3  SR 
CRT  .7J18  CRS 
LSA  1627.8  MSA 
ELI  1555.1  EL2 


TION  ACCURACY 
382.6  SS  503.4 
-.9076  CST  -.9409 
303.3  SSA  4.1 
264.5  AlF  10.40 


FLIGHT  TIME  136.00 


ARRIVAL  CATE  JUL  25  1969 


VL  27.371 
VP  37.516 
ZAL  125.17 


DISTANCE  407.205 

GAL  -7.20  AZL  80.46  HCA  199.23  SMA  128.01  ECC  .20304  INC  9.5367  VJ  29.980 

GAP  7.85  AZP  99.01  TAL  210.90  TAP  50.13  RCA  102.02  APO  154.00  V2  34.897 

ZAP  127.79  ETS  295.80  7A£  114.82  ETE  212.18  ZAC  120.70  ETC  198.90  ClP-162.63 


C3  45.590 

VHL  6.752 

OLA  49.30 

RAL  6.47 

RAO  6568/ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

47.80 

14  22  17 

4494.24 

-23.09 

211.55 

132.20 

22  39  53 

2988.45 

-23.08 

93.08 

47.80 

14  22  17 

4494 .24 

-23.09 

211.55 

132.20 

22  39  53 

2988.45 

-23.08 

93.08 

47.80 

14  22  17 

4494.24 

-23.09 

211.55 

132.20 

22  39  53 

2988.45 

-23.08 

93.08 

VEL  12.921  PTH  2.35  VHP  8.692 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 
TOE  1.3424  TRA-2.4674  TC3-1 .4928  0AU  .9151 

ROE  .4605  RRA  .0134  RC3  -.1597  FAU  .03604 

FOE  .7214  FRA  -.5152  FC3  -.6843  BSP  12 467 

BOC  1.4192  BRA  2.4675  8C3  1.5013  FSP  -368 


254.97 

254.95 

254.97 

254.95 

254.97 

254.95 


OPA  -37.61  RAP  48.08  ECC  1.7503 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


45.15 

45.14 

45.15 

45.14 

45.15 
45.14 


15  37  II 
23  29  4J 
15  37  11 
23  29  4j 
15  37  11 
23  29  41 


3894  .2 
2388.4 
3894.2 
2388.4 
3 894.2 
2388.4 


MID-COURSE  EXECUTION  ACCURACY 
SGT  3958.6  SGR 
RRT  .4660  RRF 
SCO  3983.7  R23 
SGI  3964.1  SC2 


-28.60 
-28.58 
-28.60 
-28 . 58 
-28.60 
-28.58 


205.52 

87.05 

205.52 

87.05 

205.52 

87.05 


ORBIT  DETERMINATION  ACCURACY 


446.7 

SG3 

111.9 

ST 

1493.0 

SR 

390.8 

SS 

484 .3 

.7377  RTF 

.9190 

CRT 

.7548 

CRS 

-.9455 

CST 

-.9271 

.3448 

R13 

.9209 

LSA 

1589.9 

MSA 

297.4 

SSA 

5.3 

394.6 

THA 

3.04 

ELI 

1522.7 

El2 

251  .4 

alf 

11.50 

LAUNCH  OATE  MAR  11  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  138.00 
DISTANCE  412.954 


ARRIVAL  DATE  JUL  27  J 969 


RL  148.62 

LAL 

.00 

LOL  170.25 

VL  27.299 

GAL  -6.85 

AZL  81.96 

HCA 

202.37 

SMA 

127.53 

ECC  .2029 7 

INC  8.0379 

VI 

29.980 

RP  108.56 

LAP 

-3.05 

LOP  12.42 

VP  37.475 

GAP  8.03 

A7P  97.44 

TAL 

209.14 

TAP 

51  .51 

RCA  101  .64 

APO  153.41 

V2 

34 .908 

RC  1 5 1 . 204 

CL 

37.92 

GP  -45.21 

ZAL  127.07 

ZAP  132.12 

ETS  297.87 

ZAE 

117.97 

ETE 

211 .17 

ZAC  124,35 

ETC  190.91 

CLP 

-162. 1 7 

PLANETOCENTRIC  CONIC 

C3  38.029 

VHL 

6.167 

CLA  46.28 

RAL  10.16 

RAO  6568.5 

VEL  12.625 

PTH 

2.29 

VHP 

8.114 

OPA  -32.18 

RAP  47.93 

ECC 

1 .6259 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .72 

14 

50  34 

4414.96 

-24.01 

204.79 

254.96 

49.16 

16 

4 9 

‘3815.0 

-29.00 

198.28 

128.28 

22 

41  4 

2976.27 

-24.00 

92.84 

254.95 

49.16 

23 

30  40 

2376.3 

-29.07 

86.34 

51  .72 

U 

50  34 

4414.96 

-24.01 

204.79 

254.96 

49.16 

16 

4 9 

3815.0 

-29.08 

1 98 . 28 

128.28 

22 

41  4 

2976.27 

-24.00 

92.84 

254.95 

49.16 

23 

30  40 

2376.3 

-29.07 

86.34 

51.72 

14 

50  34 

4414.96 

-24.01 

204.79 

254.96 

49.16 

16 

4 9 

3815.0 

-29.08 

190.28 

128.28 

22 

41  4 

2976.27 

-24.00 

92.84 

254.95 

49.16 

23 

30  40 

2376.3 

-29.07 

86.34 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  I . 1 936 

TRA-2.3293 

TC3-1 .8793 

BAU 

.9606 

SGT  4050.7  SGR 

455.2  SG3 

122.0 

ST 

1455.1 

SR  306.7 

SS 

462.7 

ROE  .4161 

RRA  -.0122 

RC3  -.1944 

FAU 

.03923 

RRT  ,5618  RRF 

.8069  RTF 

.9069 

CRT 

.7711 

CRS  -.9627 

CST 

-.9U2 

FOE  .6809 

FRA  -.4595 

FC3  -.8931 

BSP 

12775 

SG0  4076.2  R23 

.3541  R13 

.9090 

LSA 

1547.7 

MSA  292.6 

SSA 

6.6 

BOE  1 .2640 

BRA  2.3293 

BC3  1.8893 

FSP 

-40 1 

SGI  4058.9  SG2 

375.8  THA 

3.64 

Eli 

U86.2 

EL2  24J.1 

ALF 

11.90 

LAUNCH  DATE  MAR  J1  1969 

flight  time  uo.oo 

arrival  cate 

JUL 

29  1969 

HELIOCENTRIC  CONIC 

DISTANCE  418. 

706 

RL  148.62 

LAL  .00 

La  170.25 

VL 

27.229 

GAL  -6.50  AZL  83.11 

HCA  205.52 

SMA  127.06 

ECC 

.20307 

INC  6.8913 

V J 

29.980 

RP  108.52 

LAP  -2.96 

LOP  15.61 

VP 

37.435 

GAP  8.21  AZP  96.22 

TAL  207.37 

TAP  52.89 

RCA 

101 .26 

APO  152.06 

V2 

34.9 20 

RC  153.416 

GL  34.52 

GP  -41.02 

ZAL 

128.20 

ZAP  135.93  ETS  299. 43 

ZAE  120.48 

ETE  209.75 

ZAC 

127.66 

ETC  190.47 

CLP 

-162.23 

PLANETOCENTRIC  CONIC 

C3  32.806 

VHL  5.728 

OLA  43.76  RAL 

13.66 

RAO  6568.3  VEL  12.417 

PTH  2.24 

VHP  7, 

.738 

OPA 

-27.42 

RAP  40.20 

ECC 

J .5399 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

IN  J AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.12 

15  17  24 

4344.16 

-24.48 

198.69  255.29 

52.52 

16  29 

48 

3744.2 

-29.17 

191 .04 

124.88 

22  42  10 

2972.47 

-24.47 

92.91  255.28 

52.51 

23  31 

42 

2372.6 

-29.16 

06.06 

55.12 

15  17  24 

4344.16 

-24.48 

198.69  255.29 

52.52 

16  29 

48 

3744.2 

-29.17 

191  .04 

124 .88 

22  42  10 

2972.47 

-24.47 

92.91  255.28 

52.51 

23  31 

42 

2372.5 

-29.36 

06.06 

55 .12 

15  17  24 

4344.16 

-24.48 

198.69  255.29 

52.52 

16  29 

48 

3744.2 

-29.17 

191  .04 

124.88 

22  42  10 

2972.47 

-24.47 

92.91  255.28 

52.51 

23  31 

42 

2372.5 

-29.16 

06.06 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.0761 

TRA-2.2032 

TC3-2.2684 

BAU 

.9995 

SGT  4150.2  SCR 

454.8  SG3  J 

130.5 

$T 

1415.3 

SR  370 . 7 

SS 

4 37.9 

ROE  . 3784 

RRA  -.0226 

RC3  -.2184 

FAU 

.04152 

RRT  .61 09  RRF 

.8309  RTF 

.8981 

CRT 

.7774 

CRS  -.9727 

CST 

- .9014 

FOE  .6323 

FRA  -.3990  FC3-1 .0957 

BSP 

13190 

SG0  4175.0  R23 

.3513  R13 

.9001 

LSA 

1501 .7 

MSA  200.0 

SSA 

0.1 

BOE  1.1407 

BRA  2.2033 

BC3  2.2789 

FSP 

-433 

SGI  4159.5  SG2 

359.2  THA 

3.86 

ELI 

1446.4 

EL2  233.1 

alf 

12.07 

2195 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CATE  MAR  11  1969 


FLIGHT  TIME  142.00 


ARRIVAL  DATE  JUL  51  1969 


HELIOCENTRIC  CONIC 
RL  145.62  LAL  .00  LOL  170.25 

RP  105.45  LAP  -2.57  LOP  18.50 

RC  155.612  CL  31.52  GP  -37.41 

planetocentric  CONIC 
C3  25.979  VHL  5.353  OLA  4J .66  RAL 


01  STANCE  424.452 

VL  27.160  GAL  -6.14  A?L  84.02  HCA  208.68  SMA  126-60  ECC  .20334  INC  5.9814  VI  29.980 
VP  37  395  GAP  8.39  A7P  95.25  TAL  205.59  TAP  54.27  RCA  100.86  APO  1 52.34  V2  34.932 
7AL  128.70  ZAP  139.27  ETS  300.68  ZAE  122.48  ETE  208.18  ZAC  130.70  ETC  197.84  ClP-162.56 


17.03  RAD  6568.2 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

58.07 

15  42 

59 

4280 . 1 3 

-24.69 

193.18 

121 .93 

22  43 

28 

2974.20 

-24.67 

93.22 

58.07 

15  42 

59 

4280.13 

-24.69 

193.18 

121 .93 

22  43 

20 

2974 .20 

-24.67 

93.22 

58.07 

15  42 

59 

4280.13 

-24.69 

193.18 

121 .93 

22  43 

28 

2974.20 

-24.67 

93.22 

VEL  12.262  PTH 
INJ  RT  ASC 
255.94 

255.93 

255.94 

255.93 

255.94 
255.93 


2.21  VHP  7.493  OPA  -23.25  RAP  48.80  ECC  1 .4769 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.32 

16  54  19 

3600.1 

-29-05 

186.08 

55.31 

23  33  2 

2374.2 

-29.03 

86.12 

55.32 

16  54  19 

3680.1 

-29.05 

186.08 

55.31 

23  33  2 

2374.2 

-29.03 

86.12 

55.32 

16  54  19 

3680.1 

-29.05 

186.08 

55.31 

23  33  2 

2374.2 

-29.03 

86.12 

DIFFERENTIAL  CORRECTIONS 
TDE  .9394  TRA-2.1237  TC3-2.7162 

ROE  .3384  RRA  - .0378  RC3  -.2499 

FOE  .5496  FRA  -.3679  FC3-1  .3289 

BCE  .9985  BRA  2.1241  BC3  2.7276 

LAUNCH  DATE  MAR  11  196 9 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  108.45  LAP  -2.76  LOP  21-99 

RC  157.792  OL  28.84  GP  -34.31 

planetocentric  conic 


0R8IT  DETERMINATION  ACCURACY 


8AU  1.0568  SGT  4324.9  SGR 
FAU  .04448  RRT  .6690  RRF 
0SP  14666  SGB  4348.5  R23 
FSP  -527  SGI  4335.5  SG2 


OISTANCE  430.210 

VL  27.091  CAL  -5.77  A7t  84.76  HCA  211 .85  SMA  126.15 

VP  37.357  GAP  8.58  A?P  94. 4j  TAL  203.80  TAP  55.64 

ZAL  128.63  ZAP  142.21  ETS  301*69  2AC  124.07  £TE  206.60 


452.0 

SG3 

141.0 

ST 

1353.2  SR 

360.6 

SS 

393.2 

.8443 

RTF 

.9002 

CRT 

.7695  CRS  • 

*.9753 

CST 

-.0900 

.3207  R13 

.9020 

LSA 

1427.9  MSA 

277.2 

SSA 

10.1 

335.7 

THA 

4.03 

Eli 

1382.2  El2 

225.5 

ALF 

11  .91 

144.00 

arrival 

DATE 

AUG 

2 1969 

39.90  RAL  20.35  RAO  6568 


60.63 

119.37 

60.63 

119.37 

60.63 

119.37 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

16  7 35 

4221 .71 

-24.75 

188.22 

22  45  20 

2979.18 

-24.74 

93.70 

16  7 35 

4221 .71 

-24.75 

188.22 

22  45  20 

2979.18 

-24,74 

93.70 

16  7 35 

4221 .71 

-24.75 

188.22 

22  45  20 

2979.18 

-24.74 

93.70 

, CORRECTIONS 

MID-< 

TRA-1. 9281 

TC3-3.0012  BAU  1.0475 

SGT  - 

RRA  -.0199  RC3  -.2336 

FAU  .04267 

RRT 

FRA  -.2467 

FC3-1 .4192  BSP  13305 

SGB  < 

BRA  1.9282 

BC3  3.0103 

FSP  -437 

SGI  < 

1 VEL  12*141  PTH  2.18.  VHP  7.335 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
256.90  57.65  17  17  56 

256.89  57.64  23  34  59 

256.90  57.65  17  17  56 

256.89  57.64  23  34  59 

256.90  57.65  17  17  56 

256.89  57.64  23  34  59 

COURSE  EXECUTION  ACCURACY 
4296.0  SGR  444.6  SG3  139.6 
6318  RRF  .8179  RTF  .8797 
4318.9  R23  .3336  R13  .8815 

4305.2  SG2  343.8  THA  3.76 


ECC  .20375  INC  5.2379  VJ  29.980 

RCA  100.45  APO  151.85  V2  34.945 

ZAC  133.57  ETC  197.14  ClP-163.08 

OPA  -19.52  RAP  49.67  ECC  1 .4284 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3621.7  -28.83  180.93 

2379.2  -28.82  86.40 

3621.7  -28.83  180.95 

2379.2  -28.82  86.40 

3621.7  -28.83  180.93 

2379.2  -28.82  86.40 

ORBIT  DETERMINATION  ACCURACY 
ST  1355.6  SR  374.3  SS  399.9 

CRT  .7935  CRS  -.9876  CST  -.8765 

LSA  1434.6  MSA  282.0  SSA  11.3 

ELI  1388.6  EL2  222- 4 AlF  12.69 


LAUNCH  DATE  MAR  11  1969 

heliocentric  conic 

RL  148.62  LAL  .00  LOL  170.25  VL  27.023 

RP  108.41  LAP  -2.65  LOP  25.10  VP  37.320 

RC  159.953  CL  26.41  GP  -31.62  ZAL  128.08 

planetocentric  conic 

C3  23.684  VHL  4.867  OLA  30.40  RAL  23.65 

LNCH  AZMTH  LNCH  TIME  L-1  TIME  INJ  LAT 

62.90  16  31  30  4167.75  -24.73 

117.10  22  47  43  2906.70  -24.71 

62.90  16  31  30  4167.75  -24.73 

117.10  22  47  43  2986.70  -24.71 

62.90  16  31  30  4167.75  -24.73 

117.10  22  47  43  2986.70  -24.71 

differential  corrections 
toe  .8775  TRA-1 .8053  TC3-3.39J0  BAU  1.0764 
ROE  .3156  RRA  -.0200  RC3  -.2413  FAU  .04294 

FOE  .5019  FRA  -.1828  FC3-1 .5696  BSP  13767 

0OE  .9325  BRA  1 .8054  BC3  3.3996  FSP  -458 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 

RL  148.62  LAL  .00  LOL  170*25  VL  26.956 
RP  108.37  LAP  -2.52  LOP  20.38  VP  37.284 
RC  162.097  GL  24.20  GP  -29.29  ZAL  127.11 
planetocentric  conic 

C3  21.767  VHL  4.666  OLA  37.13  RAL  26.98 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

64.91  16  54  55  4117.71  -24.66 

115.09  22  50  52  2995.71  -24.65 

64.91  16  54  55  4117.71  -24.66 

115.09  22  50  52  2995.71  -24.65 

64.91  16  54  55  4117.71  -24.66 

115.09  22  50  52  2995.71  -24.65 

DIFFERENTIAL  CORRECTIONS 
TOC  .8339  TRA-J .6719  TC3-3.7715  BAU  1.0999 
ROE  .3038  RRA  -.0176  RC3  -.2446  FAU  .04254 
FOE  -4591  FRA  -.115 0 FC3-1  .6920  BSP  U051 
0OE  .8875  BRA  1.6720  0C3  3.7795  FSP  -465 


flight  time  146.00 


ARRIVAL  OATE  AUG  4 1969 


OISTANCE  435.955 

GAL  -5,39  AZL  85.38  HCA  215.02  SMA  125.7}  ECC  .20433  INC  4.6157  Vi  29-980 

GAP  8.77  A7P  93.70  TAL  202.00  TAP  57.02  RCA  100.03  APO  151.40  V2  34.957 

ZAP  144.01  ETS  302.50  ZAE  125.36  ETE  205.09  ?AC  136.31  ETC  196.44  ClP-163.69 


RAO  6568.0  VEL  12.044  PTH  2.15  VHP  7.240 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

183.70  258.14  59.63  17  40  57 

94.31  258.13  59.62  23  37  30 

183.70  258.14  59.63  17  40  57 

94.31  258.13  59.62  23  37  30 

183.70  258.14  59.63  17  40  57 

94.31  258.13  59.62  23  37  30 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4395.1  SGR  440.5  SG3  143.5 
RRT  .6406  RRF  .8016  RTF  .8764 
SOB  4417.1  R23  .3085  R13  .8780 

SGI  4404.2  SG2  337.6  THA  3.70 

FLIGHT  TIME  148.00 

OISTANCE  441 .696 

GAL  -5.01  AZL  85.92  Ha  218.20  SMA  125.28 

GAP  8.96  ATP  93.21  TAL  200.19  TAP  58.39 

ZAP  147.13  ETS  303.13  ZAC  126.41  ETE  203.68 

RAO  6567,9  VEt  11.964  PTH  2.13  VHP  7.191 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


OPA  -16.23  RAP  50.76  ECC  1.3898 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

3567.7  -28.56  176.26 

2386.7  -28.55  86.87 

3567.7  -28.56  176.26 

2386.7  -28.55  86.87 

3567.7  -28.56  176.26 

2386.7  -28.55  86.87 

ORBIT  DETERMINATION  ACCURACY 

ST  1318.7  SR  37} .7  SS  374 .3 
CRT  .7994  CRS  -.9918  CST  -.0643 
LSA  1393.1  MSA  276.5  SSA  13.2 
ELI  1352.7  EL2  217,7  AlF  13.04 

ARRIVAL  DATE  AUG  6 1969 


179.56 

95.01 

179.56 

95.01 

179.56 

95.01 


259.67 

259.66 

259.67 

259.66 

259.67 
259.66 


61.31 

61.30 

61.31 

61.30 

61 .31 
61  .30 


18  3 33 
23  40  40 
18  3 33 
23  40  48 
10  3 33 
23  40  48 


MID-COURSE  EXECUTION  ACCURACY 


SGT  4479.6 

SGR 

438.2 

SG3 

145.7 

RRT  .6394 

RRF 

.7791 

RTF 

.8726 

see  4500.9  823 

.2834 

R13 

.8740 

SGI  4408.4 

SG2 

336  .2 

THA 

3.60 

ECC  .20508  INC  4.0844  VI  29.980 

RCA  99.59  APO  150.98  V2  34.970 

ZAC  138.94  ETC  195.76  ClP-164.36 

OPA  -13.28  RAP  52-03  ECC  1.3582 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3517.7  -28,29  17 2.01 

2395.7  -28.20  87.46 

3517.7  -28.29  172.01 

2395.7  -28.28  87.46 

3517.7  -28.29  172.01 

2395.7  -28.28  87.46 

ORBIT  DETERMINATION  ACCURACY 

ST  1287.2  SR  373.2  SS  353.0 

CRT  .0099  CRS  -.9953  CST  -.0523 

LSA  1359.1  MSA  271 .0  SSA  15.2 

ELI  1323.2  EL2  213.0  AlF  13,57 


2196 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
*L  148.62  LAL  .00  LOL  170.25 

*P  108.33  LAP  -2.39  LOP  31.57 

*C  164.221  CL  22.15  CP  -27.25 

PLANETOCENTRIC  CONIC 
C3  20.171  VHL  4.491  OLA  36.04 

LNCH  A7NTH  LNCH  TIME  L-I  TIME 
66.71  17  18  7 4070.90 

113.29  22  54  46  3005.96 

66. 7J  17  18  7 4070.90 

113.29  22  54  46  3005.96 

66.71  17  18  7 4070.90 

1 13.29  22  54  46  3005.96 

DIFFERENTIAL  CORRECTIONS 
TOE  .7990  TRA-1.5332  TC3-4.J526 

ROE  .2952  RRA  -.0145  RC3  -.2473 

FOE  .4188  FRA  -.0489  FC3-1 .7955 

BOE  .8518  BRA  1.5333  BC3  4.1600 


FLIGHT  TIME  150.00 


ARRIVAL  DATE  AUG  8 1969 


VL  26,890 
VP  37.248 
?AL  125.76 

RAL  30.37 
INJ  LAT 
-24.57 
-24.56 
-24.57 
-24.56 
-24.57 
-24.56 

BAU  1.1218 
FAU  .04183 
BSP  14323 
F$P  -468 


DISTANCE  447.432 

CAL  -4.61  A7L  86.38  HCA  221.38  SNA  124.87  ECC  .20600  INC  3.6229  VI  29.980 

CAP  9.16  A7P  92.72  TAL  198.37  TAP  59.75  RCA  99.14  APO  150.59  V2  34.983 

7AP  149.20  ETS  303.58  7AE  127.28  ETE  202.38  7AC  141  .51  ETC  195.11  ClP-165  07 


RAO  6567.8  VEL  11.898  PtH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


175.73 

95.78 

175.73 

95.78 

175.73 

95.78 


261.46 

261 .45 

261 .46 

261 .45 

261 .46 
261.45 


62.77 

62.75 

62.77 

62.75 

62.77 

62.75 


LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
*L  148.62  LAL  .00  LOL  170.25 

RP  108.29  LAP  -2.26  LOP  34.77 

RC  166.326  CL  20.24  CP  -25.47 

PLA*CT0CCNTR1C  CONIC 
C3  18.826  VHL  4.339  OLA  35 .08 

LNCH  A7NTH  LNCH  TIME  L-I  TIME 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  4561.1  SCR  437.8  SG3  146.9 

RRT  ,6348  RRF  .7537  RTF  .8698 

SCO  4582.0  R23  .2570  R13  .8709 

SCI  4569.6  SC2  337.6  THA  3.51 

FLIGHT  TIME  152.00 


VHP  7.J75 
INJ  TIME 
18  25  58 
23  44  52 
18  25  58 
23  44  52 
18  25  58 
23  44  52 


OPA  -10.63  RAP  53.45  ECC  1.332' 
PO  CST  TJM  INJ  2 UAT  INJ  2 L<",vC 
3470.9  - 28,01  162.09 

2406.0  -28.00  88.14 

3470.9  -28.01  168.09 

2406.0  -28.00  86.14 

3470.9  -28.01  168  . 09 

2406.0  -28.00  88.14 

ORBIT  DETERMINATION  ACCURACY 
ST  1256.2  SR  376.7  SS  332.9 

CRT  .8232  CRS  -.997]  CST  -.8403 

LSA  1326.9  MSA  264.4  SSA  17.5 

EU  1295.0  EL 2 207.5  AlF  14.24 

ARRIVAL  OATE  AUG  10  1969 


68.37  17  41  17  4026.81 

111.63  22  59  26  3017.34 

68.37  J7  4]  17  4026.81 

111.63  22  59  26  3017.34 

68.37  17  41  17  4026.81 

111.63  22  59  26  3017.34 

differential  corrections 
toe  .7694  TRA-1.3893  TC3-4.5342 

ROC  .2889  RRA  -.0107  RC3  -.2500 

FOE  .3805  FRA  .0146  FC3-1 .8808 

BOE  .8219  BRA  1 .3894  0C3  4.5410 


VL  26 .825 
VP  37.214 
?AL  124.06 

RAL  33.86 
INJ  LAT 
-24.46 
-24.44 
-24.46 
-24.44 
-24.46 
-24.44 

BAU  1.1429 
FAU  .04090 
BSP  14603 
FSP  -470 


CAL 

CAP 


DISTANCE  453.160 

A2L  56,78  ^ W SMA  124.46  ECC  .20710  INC  3.2158  VI 
9.36  A7P  92.29  TAL  196.55  TAP  61.12  RCA  98.68  APO  150.23  V2 


29.980 

34.996 


7AP  151.07  ETS  303.86  7AC  128.00  ETE  201.19  7AC  144.04  Etc  clpAVill 


RAO  6567.8  VEL  11.841 
INJ  LONG  INJ  RT  ASC 


172.16 
96.62 

172.16 
96.62 

172.16 

96.62 


763.52 

263.51 

263.52 

263.51 

263.52 
763.51 


PTH  7.10  VHP 
INJ  A7MTH  INJ 
64.03 
64.07 
64.03 
64.07 
64.03 
64.07 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  4641. J SCR  439.7  SG3  147.6 

KffT  .6779  RRF  .7270  RTF  .8679 

see  4661 .8  R23  .230J  R13  .8690 

SCI  4649.3  SC2  341.2  THA  3.42 


7.186 
TIME 
18  48  24 
23  49  43 
18  48  24 
23  49  43 
18  48  24 
23  49  43 


OPA  -8.24  RAP  55.00  ECC  1.3 098 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3426.8  -27.74  164.46 

2417.3  -27.73  88.91 

3426.8  -27.74  164.46 

2417.3  -27.73  88.91 

3426.8  -27.74  164.46 

7417.3  -27.73  88.91 

ORBIT  DETERMINATION  ACCURACY 

ST  \ZZA.Z5R  381 .6  SS  313.5 
CRT  .8389  CRS  -.9964  CST  -.8277 
LSA  1294.7  MSA  256.7  SSA  ZO.O 

ELI  1266.5  EL2  200.8  ALF  15.04 


LAUNCH  DATE  MAR  1J  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  1 
RP  108.24  LAP  -2.11  LOP 
RC  168.410  CL  18.42  OP  - 
PLANETOCENTRIC  CONIC 
C3  17.686  VHL  4.205  OLA 
LNCH  A7MTH  LNCH  TIME  L-I 
69.92  18  4 45  3984 

1 10.08  23  4 44  3030 

69.92  18  4 45  3984 

110.08  23  4 44  3030 

69.92  18  4 45  3984 

110.08  23  4 44  3030 

DIFFERENTIAL  CORRECTIONS 
TOE  .7462  TRA-1.Z559  TC3-4 
ROE  .2847  RRA  -.0058  RC3  - 
FOE  .3455  FRA  .0775  FC3-J 
BOE  .7987  BRA  1 .2360  BC3  4 


flight  time  154.00 


ARRIVAL  DATE  AUG  12  1969 


70.25 

37.97 

23.91 

34.23 

TIME 

.70 

.25 

.70 

.25 

,70 

.25 

.9056 

.2522 

.9435 

.9120 


VL  26.761 
VP  37.180 
7Al  122.05 

RAL  37.47 
INJ  LAT 
-24 . 32 
-24.31 
-24,32 
-24.31 
-24.32 
-24.31 

BAU  I » 161 4 
FAU  .03970 
BSP  14806 
FSP  -467 


DISTANCE  458.880 

GAL  -3.79  A7l  87.15  HCA  227.76  SMA  124.05  ECC  .20838  INC  2.8520  VI  29.980 

CAP  9.57  A7P  91.92  TAL  194.72  TAP  62.48  RCA  98.20  APO  149.91  V2  35.010 

7AP  152.76  ETS  303.98  7AE  128.60  ETE  200.12  7AC  146.53  ETC  193.95  ClP-166.53 


RAO  6567.7  VEL  11.793  PTH  2 .09  VHP  7.218  DPA  -6.06  RAP 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


56.66  ZCC  I .2911 


168.79 

97.57 

168.79 

97.57 

168.79 

97.57 


265.84 

265.84 

265.84 

265.84 

265.84 

265.84 


65.14 
65.13 
65.  J4 

65.13 

65.14 
65.13 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  11  10 

3384.7 

-27.46 

161  .02 

23  55  14 

2430.3 

-27.45 

89.80 

19  11  10 

3384.7 

-27.46 

161  .02 

23  55  14 

2430.3 

-27.45 

89.80 

19  M 10 

3384.7 

-27.46 

161 .02 

23  55  14 

2430.3 

-27.45 

89.80 

SGT  4712.3  SGR 

442.2  SG3 

147.4 

ST 

RRT  .6185  RRF 

.7001  RTF 

.8662 

CRT 

SOB  4733.0  R23 

.2053  RI3 

.8671 

LSA 

SGI  4720.2  SG2 

346.9  THA 

3.34 

eli 

LAUNCH  OATE  MAR  11  1969 


FLIGHT  TIME  156.00 


ORBIT  DETERMINATION  ACCURACY 

1192.6  SR  388.0  SS  296.3 

.8578  CRS  -.9923  CST  -.8146 

1264.4  MSA  247.4  SSA  22.7 

Eli  1239.3  EL?  19J  .9  ALF  15.99 

ARRIVAL  DATE  AUG  14  1969 


►CLIOCENTRIC  CONIC 
RL  148.62  LAL  ,00  LOL  170.25 
RP  108.20  LAP  -1.96  LOP  41.17 
RC  170.474  CL  16.67  CP  -22-52 
PLANETOCENTRIC  CONIC 
C3  16.723  VHL  4.089  OLA  33.44 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
71.42  182849  3943.78 

108.58  23  1 0 30  3045.30 

71.42  18  28  49  3943.78 

108.58  23  10  30  3045.30 

110.00  0 17  0 2853.63 

110.00  22  25  25  3183.46 

DIFFERENTIAL  corrections 
TOE  .7217  TPA-1.0784  TC3-5.2740 
ROE  .2814  RRA  -.0004  RC3  -.2556 
FOE  .3100  FRA  .1360  FC3-1 .9912 
BOE  .7746  BRA  1 .0784  0C3  5.2802 


VL  26.697 
VP  37.147 
?AL  119.74 

RAL  4J.21 
INJ  LAT 
-24.16 
-24.15 
-24.16 
-24.15 
-28.85 
-19.63 

BAU  1.1805 
FAU  .03846 
BSP  15070 
FSP  -467 


DISTANCE  464.591 

GAL  -3.37  A2L  87.48  HCA  230.95  SMA  123.66  ECC  .20986  INC  2.5231  VI  29.980 

GAP  9.78  A7P  91.59  TAL  192.88  TAP  63.83  RCA  97.71  APO  149.62  V2  35.023 

7AP  154.30  ETS  303.94  U E 129.12  ETE  199.15  ?AC  149.00  ETC  193.43  ClP-167.28 


RAO  6567,7  VEL  11.752  PTH  2.07  VHP  7.268 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


165.52 

98.66 

165.52 

98.66 

85.84 

106.96 


268.44 

268.44 

268.44 

268.44 

270.51 

266.04 


66.14 

66.13 

66.14 
66.13 
70.81 
61 .44 


19  34  33 
24  115 

34  33 
1 15 
4 33 


OPA  -4.08  RAP  58.42  ECC  J .2752 
PO  CST  TJM  IN J 2 LAT  INJ  2 LONG 


19 

24 

1 


MID-COURSE  EXECUTION  A CCURACV 
SGT  4786.1  SGR  446.3  SG3  147.0 

RRT  .6095  RRF  .6739  RTF  .8661 

see  4806.9  R23  .1806  R13  .8668 

SCI  4793.9  SG2  353.3  THA  3.27 


23  18  28 


3343.8  -27.17  157.71 

2445.3  -27.16  90.85 

3343.8  -27.17  157.71 

2445.3  -27.16  90.85 

2253.6  -3 1.19  77. *2 

2583.5  -23.29  99.75 

ORBIT  DETERMINATION  ACCURACY 
ST  1155.1  SR  394.3  SS  277.8 

CRT  .8773  CRS  -.9833  CST  -.7989 

LSA  1228.9  MS A 236.3  SSA  26.0 

EU  1207.0  EL2  181  .1  ALF  17.07 


2197 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  HA R 11  1969 

HELIOCENTRIC  CONIC 
RL  148.62- LAL  .00  LOL  170.25 
RP  108.16  LAP  -1.80  LOP  44.38 
RC  172.518  CL  14.98  GP  -21.30 
PLANE TOCENTRIC  CONIC 
C3  15.917  VHL  3.990  OLA  32.70 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
72.92  10  53  50  3903.06 

107.08  23  16  26  3063.40 

72.92  18  53  50  3903.06 

107.08  23  16  26  3063.40 

110.00  0 54  38  2773.15 

110.00  22  10  45  3241 .39 

DIFFERENTIAL  CORRECTIONS 
TOE  .6958  TRA  -.9130  TC3-5.6297 
ROE  .2790  RRA  .0058  RC3  -.2598 
FOE  .2749  FRA  .1919  FC3-2.0215 
BOE  .7497  BRA  .9138  0C3  5.6357 


FLIGHT  TIME  158.00 
DISTANCE  470.292 

VL  26.635  CAL  -2.93  A?l  87.78  HCA  234.15  SMA  123.28 
VP  37.114  CAP  1 0.00  A7P  91.30  TAL  191.04  TAP  65.19 
7AL  117.16  ZAP  155.70  ET5  303.73  ZAE  129.57  £TE  198.27 


RAL  45.09 
INJ  LAT 
-23.96 
-23.94 
-23.96 
-23.94 
-30.51 
-17.71 

BAU  1.1993 
FAU  .03717 
BSP  15344 
FSP  -466 


RAO  6567.6  VEL  11.710  PTH  2.06  VHP  7.333 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ARRIVAL  DATE  AUG  16  1969 


ECC  .21155  INC  2.2225  VI  29.98D 

RCA  97.20  APO  M9.36  V2  35.036 

7AC  151.46  ETC  192.93  ClP-168.02 

OPA  '2.27  RAP  60.28  ECC  1.2620 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


162.29 

99.96 

162.29 
99.96 
00.17 

110.30 


271.31 

271.30 

271.31 
271.30 
273.93 
260.00 


67.05 

67.04 

67.05 
67.04 
73.79 
60.27 


19  50  54 
24  7 30 

19  58  54 
24  7 30 

1 40  51 
23  12  46 


3303.1 

2463.5 

3303.1 
2463.5 

2173.1 
2641  .4 


-26.85 
-26.84 
-26.85 
-26.84 
-32.43 
-21 .53 


154.45 
92.12 
154.45 
92.12 
71  .48 
103.33 


LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  UAL  .00  LOL  170.25 

RP  108.12  LAP  -1.64  LOP  47.58 

RC  174.540  Gt  13.34  GP  -20.21 

planetocentric  CONIC 

C3  15.256  VHL  3.906  OLA  31.97  RAL  49.12 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  L^T 

74.49  192018  3061.13  -23.70 

105.51  23  22  7 3006.25  -23.69 

74.49  19  20  10  3061.13  -23.70 

105.51  23  22  7 3006.23  '23.69 

110.00  1 27  16  2710.94  -31.61 

110.00  22  18  15  3204.44  '16.24 

DIFFERENTIAL  CORRECTIONS 
TOE  .6679  TRA  -.7395  TC3-5.950O  BAU  1 .2164 

ROE  .2773  RRA  .0132  RC3  -.2635  FAU  .03575 

FOE  .2405  FRA  .2469  FC3-2. 0290  BSP  15579 

BOE  .7232  BRA  .7397  6C3  5.9639  PSP  -463 


MID-COURSE  EXECUTION  ACCURACY 
SGT  4059.0  SCR  451.2  SG3  146.2 

RRT  .6004  RRP  .6492  RTP  .0669 

SC0  4079.9  R23  .1573  R13  .0676 

SCI  4066.6  SC2  360.3  THA  3.21 

FLICHT  TIME  160.00 


DISTANCE  475.981 

VL  26.573  GAL  -2.47  AZL  00.06  HCA  237.35  SMA  122.91 

VP  37.003  CAP  10.23  ATP  91.05  TAL  109.19  TAP  66.54 

7AL  114.32  ZAP  157.00  ETS  303.36  ZAE  129.97  ETE  197.40 

RAO  6567.6  VEL  11.609  PTH  2.06  VHP  7.412 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


1111.6 

SR 

400.7 

SS 

259.6 

.0976 

CRS 

-.9671 

CST 

-.7797 

1100.6 

MSA 

223.5 

SSA 

30.1 

1169.6 

El2 

167.0 

ALF 

10.32 

arrival 

DATE 

AUG 

18  1969 

.21345 

INC 

1 .9449 

VI 

29.980 

96.67 

APO 

149.14 

V2 

35  *050 

158.97 
101 .58 

150.97 
101.58 

75.65 

112.05 


274.45 

274.45 

274.45 

274.45 

277,34 

270.53 


67.00 

67.07 

67.80 

67.07 

76.25 

59-50 


20  24  40 
24  13  33 
20  24  40 
24  13  33 
2 12  27 
23  13  0 


LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  *00  LOL  170.25 

RP  108.08  LAP  -1.47  LOP  50.79 

RC  176.542  GL  11.72  GP  -19-23 

planetocentric  conic 

C3  14.733  VHL  3.838  OLA  31,24  RAL  53.29 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
76.22  19  40  51  3816.00  -23.38 

103.78  23  26  51  3115.78  -23.37 

76.22  19  48  51  3816.00  -23.38 

103.78  23  26  51  3115.70  -23.37 

110-00  1 57  59  2657.71  -32.40 

110.00  22  20  50  3322.06  -14.92 

DIFFERENTIAL  CORRECTIONS 
IDE  .6380  TRA  -.5549  TC3-6.2467  BAU  1.2315 

ROE  .2765  RRA  .0218  RC3  -.2662  FAU  -03425 

FOE  .2079  FRA  .3006  FC3-2.0124  BSP  15757 

BOE  .6953  BRA  .5553  6C3  6.2524  FSP  '457 

LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  -00  LOL  170.25 

RP  108.04  LAP  -1.29  LOP  54 .00 

RC  170.523  GL  10.13  GP  -16.36 

planetocentric  ccnic 
C3  14.347  VHL  3.708  OLA  30.40 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

70.23  ZO  20  Z9  3764.41 

101.77  23  29  35  3155.56 

78.23  20  20  29  3764.41 

101.77  23  29  35  3155.56 

110.00  2 27  58  2609.70 

110.00  22  2 5 11  3350.19 

DIFFERENTIAL  CORRECTIONS 
TOE  . 5974  TRA  -.3635  TC3-6.4966 
ROE  .2756  RRA  .0313  RC3  -.2680 
FOE  .1726  FRA  .3518  FC3-1 .9772 
0OE  .6579  BRA  .3640  BC3  6,5021 


mid-course  execution  accuracy 

SGT  4925.2  SCR  456.4  SC3  M5.1 

RRT  .5904  RRF  .6257  RTF  .8679 

SCO  4946.3  R23  .1360  R1 3 .8664 

SCI  4932.6  SC2  367.0  THA  3.15 


flight  time  162.00 


ZAC  153.90  ETC  192.46  CLP-168.77 

DPA  -.61  RAP  62.21  ECC  1.2511 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3261.1  -26.49  151*10 

2406.2  -26.40  93.72 

3261.1  -26.49  151.10 

2406.2  -26.40  93.72 

21J0.9  -33.17  66.78 

2664.4  -20.16  105.93 

ORBIT  DETERMINATION  ACCURACY 
ST  1061.4  SR  406.9  5S  242.3 

CRT  .9187  CRS  -.9399  C$T  -.7549 

LSA  1142.0  MSA  208.9  S5A  35.0 

ELI  1126.6  EL2  151  .4  ALF  19.77 


DISTANCE  481.659 

VL  26.513  GAL  -2,01  AZL  80.31  HCA  240.55  SMA  122.54 

VP  37.052  GAP  10.47  A7P  90.03  TAL  187.35  TAP  67.90 

ZAL  111.24  ZAP  158.19  ETS  302.02  ZAE  130.32  ETE  196.77 

RAO  6567,6  VEL  11.667  PTH  2.05  VHP  7.503 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
155.41  277.86  68.66  20  52  27 

103,68  277.05  66.65  241047 

155.41  277.06  68.66  20  52  27 

103.66  277.65  60.65  24  10  47 

7l .71  280.07  78.46  2 42  17 

114.97  273.46  50.80  23  16  12 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4904.1  SCR  462-1  SC3  143.5 

RRT  .5001  RRF  .6043  RTF  .0692 

SCB  5005.5  R23  .1193  R13  .8697 

SCI  4991.4  SC2  375.9  THA  3.10 

FLICHT  TIME  164.00 


ARRIVAL  DATE  AUG  20  1969 


ECC  .21557  INC  1.6864  VI  29.900 
RCA  96.12  APO  140.96  V2  35.063 
ZAC  156.35  ETC  191.99  ClP'J69.53 

OPA  .92  RAP  64.21  ECC  1 .2425 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3216.0  -26.07  147.53 

2515.0  -26.06  95.00 

3216.0  -26.07  147.53 

2515.0  -26.06  95.60 

2057.7  -33.65  62.70 

2722.1  -10.94  100*15 

ORBIT  determination  accuracy 

ST  1006.0  SR  412.9  5S  227,6 

CRT  ,9403  CRS  -.0979  CST  -.726! 

LSA  1093.4  MSA  192.7  SSA  41.3 

ELI  1079.6  EL2  131 .0  ALF  21  .43 

ARRIVAL  OATE  AUG  22  1969 


DISTANCE  487.321 

VL  26.453  GAL  -1.53  AZL  88.56  HCA  243.76  SMA  122.10 

VP  37 .022  CAP  10.71  ATP  90.64  TAL  165.50  TAP  69.26 

ZAL  107  93  ZAP  159.29  ETS  302.11  ZAE  130.64  ETE  196.1 2 

RAD  6567,6  VEL  11.650  PTH  2.05  VHP  7.606 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
151.37  281.53  69.40  21  Z 3 13 

106.50  281.52  69.39  24  22  10 

151.37  261.53  69.40  212313 

106.50  281 .52  69.39  24  22  10 

68.09  284.57  80.52  3 11  28 

116.99  276.72  56.35  23  21 


RAL  57,59 
INJ  LAT 
-22.97 
-22.96 
-22.97 
-22.96 
-33.00 
-13.64 

BAU  1 .2471 
FAU  .03277 
BSP  1 5975 
FSP  '452 


MI0-CCUR9E  EXECUTION  ACCURACY 
SGT  5044.2  SCR  467,2  SG3  141.8 

RRT  .5701  RRF  .5840  RTF  .8715 

SC6  5065.8  R23  .1026  R13  .8719 

SCI  5051.3  SC2  383.3  THA  3.04 


ECC  .21794  INC  1.4435  VI  29.980 
RCA  95.55  APO  140.01  V2  35.076 
ZAC  158.79  ETC  191.52  ClP-170.25 

DPA  2.32  RAP  66.20  ECC  1.2361 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3164.4  -25.57  143.48 

2555.6  -25.56  98.62 

3164.4  -25.57  143.40 

2555.6  -25.56  90.62 

2009.8  -33.95  58.99 

2750.2  -17.73  110*26 

ORBIT  DETERMINATION  ACCURACY 
ST  935.5  SR  4J7.3  55  212.5 

CRT  .9594  CRS  -.0317  CST  -.6850 
LSA  1030.0  MSA  175.9  SSA  49.7 
ELI  1010*6  EL2  108*1  ALF  23.45 


2198 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  MAR  11  1969 

heliocentric  CONK 
RL  148.62  LAl  .00  LOL  170.25 

RP  108.00  LAP  -1.12  LOP  57.21 

RC  180.483  CL  8.56  CP  -17.57 

PLANCTOCENTRIC  CONIC 
C3  14.097  VHL  3.755  OLA  29.67 

LNCH  AJMTH  LNCH  TIME  L-I  TIME 
SO. 76  20  57  13  3699.60 

99.24  23  23  5 3212.62 

100.00  OS  43  3095.30 

100.00  23  3 12  3292.15 

110.00  2 57  46  2565.30 

110.00  22  30  37  3394.92 

DIFFERENTIAL  CORRECTIONS 
TDE  .5479  TRA  -.1640  TC3-6.6941 
ROE  .2750  RRA  .0416  RC3  -.2709 
FOE  .1366  FRA  .4000  FC3-1 .9249 
006  -6130  BRA  .1692  BC3  6.6996 

LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 
RP  107.96  LAP  -.94  LOP  60.42 
RC  182.422  CL  7.02  CP  -16.87 
PLANE TOCENTRIC  CONIC 
C3  13.988  VHL  3.740  DLA  28.80 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FLIGHT  TIME  166.00 


ARRIVAL  04 TE  AUC  24  1969 


VL  26.394 
VP  36.992 
JAL  104.43 

RAL  62.01 
INJ  LAT 
-22.48 
-22.47 
-24.78 
-20.20 
-33.45 
-12.32 

BAU  1 .2626 
FAU  .03134 
BSP  16221 
FSP  -450 


DISTANCE  492.967 

CAL  -1.03  AJL  88.79  HCA  246.97  $MA  121 .83  ECC  .22057  INC  1 .21 35  VI  29.980 
CAP  10.97  AJP  90.47  TAL  183.65  TAP  70.61  RCA  94.96  APO  148.71  VP  35.089 
JAP  160.32  ETS  301.22  7k E 130.93  £TE  195.54  7kC  161.23  ETC  191.04  ClP-170.99 


RAO  6567.6  VEL  11.640  PTH  2.04  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTM 


7.720  OPA  3.61  RAP  68.41  ECC  1 .2320 


146.34 

110.55 

102.69 

115.51 

64.70 

119.01 


285.44 

285.44 

286.29 

284.49 

288.46 

280.26 


70.11 

70.10 

72.73 

67.49 

82.49 
57.86 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  58  52 

3099.6 

-24.99 

138,46 

24  21  37 

2612.6 

-24.97 

102.67 

1 0 18 

2495.3 

-26.91 

94.54 

23  58  4 

2692.2 

-23.08 

107.90 

3 40  32 

1965.3 

-34.12 

55.52 

23  27  12 

2794.9 

-16.48 

112.37 

34.54  21  45  16  3601.17 

95.46  23  15  57  3307.65 

100.00  13  48  2973.61 

100.00  22  44  1 3410.44 

11 0.00  3 27  37  2523.32 

110.00  22  36  42  3433.49 

DIFFERENTIAL  CORRECTIONS 
TDE  .4908  TRA  .0493  TC3-6.8143 

ROE  .2749  RRA  .0534  RC3  -.2700 

FOE  .1006  FRA  .4497  FC3-1 .8457 

BOE  .5625  BRA  .0727  BC3  6.8197 


VL  26.336 
VP  36.963 
JAL  100.77 

RAL  66.51 
INJ  LAT 
-21 .88 
-21 .87 
-26.96 
-16.95 
-33.77 
-10.92 

BAU  1.2753 
FAU  .02982 
BSP  16363 
PSP  -443 


CAL 

CAP 


SOT  5103.9  SCR 
RRT  .5613  RRP 
SOB  5125.7  R23 
SCI  5110.8  SG2 


DISTANCE  498.596 

-.52  AJL  89.01  HCA  250.18  SMA  121.49  ECC 
11.24  ATP  90.34  TAL  TAP  71.97  RCA 


ORBIT  DETERMINATION  ACCURACV 


472.1  SC3 

140.0 

ST 

853.9  SR 

420.3 

SS 

199.8 

.5657  RTF 

.0750 

CRT 

.9749  CRS 

-.7335 

CST 

-.6355 

.0066  *13 

.0734 

LSA 

957.3  MSA 

160.5 

SSA 

60.1 

390.2  THA 

2.99 

ELI 

948.0  EL2 

84.3 

ALF 

25.85 

160.00 

ARRIVAL 

OATE 

AUC 

26  1969 

22347  INC  .9940  V] 
94.34  APO  148.64  V2 


29.980 

35.102 


i/Ar  JJ.Z4  azp  90.34  TAL  J*K80  TAP  71.97  RCA  94.34  APO  148.64  V2  35.102 
JAP  161.27  ETS  300.15  JAE  131.}^  ETE  195.01  JAC  163.68  ETC  190.51  CLP-J7I.72 


RAO  6567.6  VEL  11.635  PTH  2.04 
INJ  LONG  INJ  RT  ASC  INJ  AJMTH 


138.85 

117.34 

94.32 

122.79 

61.47 

121.12 


289.58 

289.58 

291.22 

287.46 

292.54 

284.04 


70.80 

70.79 

76.61 

65.01 

84.37 

57.40 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  5153.1  SCR  476.3  SG3  137.9 

RRT  .5518  RRT  .5487  RTF  .8779 

SCO  5175.1  R23  .0737  R13  .8782 

SCI  5159.9  SC2  396.7  THA  2.94 


✓HP  7.846 
INJ  TIME 

22  45  17 

24  11  4 

1 53  22 

23  40  52 
4 9 40 

23  33  55 


OPA  4.79  RAP  70.59  ECC  1.2302 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3001.2  -24.30  130.97 

2707.6  -24.29  109. 46 

2373.6  -26.55  85.87 

2810.4  -20.18  115.49 

1923.3  -34. J8  52.25 

2833.5  -15.14  114.56 

ORBIT  DETERMINATION  ACCURACV 

ST  767,7  SR  422.1  SS  193.0 

CRT  .9822  CRS  -.5971  CST  -.5870 

LSA  860.9  MSA  154.6  SSA  69.2 

ELI  873.3  EL2  69.7  AlF  28.57 


LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  107.92  LAP  -.75  LOP  63.64 

RC  184.340  CL  5.50  ( P -16.23 

PLANE TOCENTRIC  CONIC 
C3  14.026  VHL  3.745  DLA  27,85 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  23  33  44  3308.98 

90.00  22  3 55  3601 .02 

100.00  1 46  33  2893.50 

100.00  22  37  43  3491.74 

110.00  3 57  34  2483.45 

110.00  22  43  11  3474.55 

DIFFERENTIAL  CORRECTIONS 
TOE  .5196  TRA  .3467  TC3-6.5538 

ROE  .2930  RRA  .0776  RC3  -.2141 

FOE  .1574  FRA  .5579  PC3-J .4732 

BOE  .5965  BRA  .3553  0C3  6.5573 

LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  170.00 


ARRIVAL  DATE  AUC  28  1969 


OISTANCE  504.211 

.02  AJL  89.22  HCA  253.39  SMA  121.16  ECC  .22666  INC  .7831  V]  29.980 
11.52  A7P  90.22  TAL  179.94  TAP  73.33  RCA  93.70  APO  148.62  V£  35.114 


VL  26.279  CAL 

VP  36.934  CAP  _ 

7AL  96.95  JAP  162.15  ETS  298.90  JAE  131.44  ETE  194.54  JAC  166.12  ETC  189.90  ClP-172.45 


RAl  7l .08 
INJ  LAT 
-24.40 
-18.02 
- 28.11 
-14.55 
-34.00 
-9.40 

BAU  1.2296 
FAU  .02387 
BSP  14763 
PSP  -306 


RAO  6567.6  VEL  11.637  PTH  2.04  VHP  7.982 
INJ  LONG  INJ  RT  ASC  INJ  AJMTH  INJ  TIME 


OPA  5.88  RAP  72.82  ECC  1.2308 


116.2$ 

137.28 

88.64 

127.63 

58.37 

123.33 


294.99 

292.69 

295.92 

291 .06 
296.79 

288.06 


75.17 

67.78 

79.40 

63.60 

86.19 

56.98 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  5009.0  SCR  494.6  SG3  128.4 

RRT  .4941  RRF  .5641  RTF  .8314 

SCO  5033,3  R23  .1728  R13  .8322 

SCI  5015.0  SC2  429.5  THA  2.81 

PLIGHT  TIME  172.00 


24  28  53 
23  3 56 

2 34  47 
23  35  55 
4 38  58 
23  41  5 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2709.0 

-26.20 

110.07 

3001 .0 

-20,88 

129.77 

2293.5 

-29.29 

80.03 

2891 .7 

-17,98 

120.52 

1883.4 

-34 , l 5 

49.13 

2874.6 

-13.68 

116.85 

ORBIT  DETERMINATION  ACCURACV 


ST 

CRT 

LSA 

ELI 


828.2  SR  450.1  SS  260.8 
,9772  CRS  -.7039  CST  -.7934 


961 .0  MSA 
938.8  El2 


169.6  SSA 
84.3  ALP 


64.2 

28.22 


ARRIVAL  DATE  AUG  30  1969 


HELIOCENTRIC  CONIC 

RL  148.62  LAL  .00  LOL  170.25  VL  26.222 

RP  107.88  LAP  -.56  LOP  66.85  VP  36.905 

RC  186.236  CL  4.03  GP  -15.65  JAL  93.07 

PLANETOCENTRIC  CONIC 

C3  14.224  VHL  3.771  DLA  26.84  RAL  75.63 

LNCH  AJMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  0 31  12  3195.40  -26.15 

90.00  21  46  40  3720.78  -14.78 

100.00  2 23  20  2827,48  -28.85 

100.00  22  35  14  3563.92  -12.32 

110.00  4 27  26  2445.41  -34.13 

110.00  22  49  37  3518.76  -7.75 

DIFFERENTIAL  CORRECTIONS 

.5032  TC3-6.8251  BAU  1.2988 
.0797  RC3  -.2605  FAU  .02676 
.5455  FC3-1.6287  6SP  16706 
. 5095^  BC3  6.8301  FSP  -428 


OISTANCE  509.788 

CAL  .57  AJL  89. 42, HCA  256.61  SMA  120,83  ECC  .23017  INC  ,5790  VI  29.980 

CAP  lj.82  ATP  90.13  tAL  178.10  TAP  74.7]  RCA  93.02  APO  148.65  V2  35.126 

JAP  162.96  ETS  297,44  JAC  131.67  ETE  194.10  7AC  168.57  ETC  189.13  ClP-173.18 

RAO  6567.6  VEL  11  .645  PTH  2.04  VHP  8.132  OPA  6.87  RAP  75.10  ECC  1 .2341 

INJ  LONG  INJ  RT  ASC  INJ  AJMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TDE 

.3389 

TRA 

ROE 

.2760  RRA 

FOE 

.0292 

FRA 

BOE 

.4370 

BRA 

110.42 

300.07 

78.74 

1 24 

28 

2595.4 

-27.44 

101 .99 

J44.59 

296.17 

65.57 

22  40 

41 

3 120.8 

-17.96 

137.33 

83.87 

300.59 

81.81 

3 12 

27 

2227.5 

-29.60 

75.16 

131 .84 

294.94 

62.55 

23  34 

38 

2963.9 

-15.91 

124.08 

55.41 

301.15 

87.94 

5 8 

11 

1845.4 

-34 ,04 

46.17 

125.69 

292.22 

56.60 

23  48 

16 

2918.8 

-12.09 

119.29 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

5244.2  SCR 

482.6  SC 3 

133.1 

ST  595.8 

SR  421.3 

SS 

199.9 

RRT 

.5310  RRF 

.5193  RTF 

.8841 

CRT  .9053 

CRS  -.2518 

CST 

-.5910 

SOB 

5266.4  R23 

.0555  R13 

.8843 

LSA  721  .4 

MSA  219.7 

SSA 

61  .1 

SCI 

5250.5  SG2 

408.4  THA 

2.81 

ELI  7J4.3 

Et2  149.3 

ALF 

34.34 

2199 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  ' 


LAUNCH  Om  MAR  11  1969 

HCL IOCENTR1C  CONIC 
RL  M0.62  LAL  .00  LOL  170.25 

RP  107.05  LAP  -.37  LOP  70.07 

RC  100.109  Cl  2.61  OP  -15.12 

PLANETOCENTRIC  CONIC 
C3  14.590  VHL  3.020  CLA  25.75 

LNCH  AZMTH  LNCH  TIME  L- I TIME 


FLIGHT  TIME  174.00 
01STANCE  515.346 

VL  26.167  GAL  1.14  AZL  09.62  HCA  259.83  5MA  120.52 

VP  36.077  CAP  12.14  AZP  90-07  TAL  176.26  TAP  76.09 

ZAL  89.11  ZAP  163.72  ETS  295.70  ZAE  131.00  ET£  193.70 


ARRIVAL  cate  SEP  1 1969 


EC C .23402  INC  .3001  Vi  29 .900 
RCA  92.31  APO  140.72  V2  35.130 
ZAC  171.02  ETC  100.06  ClP-173.90 


90.00  1 14  30  3115.04 

90.00  21  39  25  3011 .59 

100.00  31  51  2770.20 

100.00  22  34  53  3632.46 

110.00  4 57  7 2409.55 

HO  .00  22  56  7 3565.07 

differential  corrections 
TOE  -2420  TRA  .7460  TC3-6.7O50 
ROE  .2769  RRA  .0959  RC3  - .2520 
FOE  -.0007  FRA  .5911  FC3-1 .5003 
BOE  -3603  BRA  .7519  0C3  6.7106 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  *00  LOL  170.25 
RP  107.01  LAP  -.10  LOP  73.29 
RC  109.959  CL  1.24  CP  -14.64 

PLANETOCENTRIC  CONIC 
C3  15.141  VHL  3.091  OLA  24.60 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  1 53  40  3050.93 

90.00  21  35  51  3093.04 

100.00  3 36  37  2719.44 

100.00  22  35  43  3609.76 

110.00  5 26  22  2376.11 

1 10.00  23  2 20  3615.06 

DIFFERENTIAL  CORRECTIONS 
TOE  .1374  TRA  1 .0036  TC3-6.4904 
ROE  .2706  RRA  .1091  RC3  -.2401 
FOE  -.0454  FRA  .6379  FC3-J .3593 
BOE  .3106  BRA  1.0095  BC3  6.5020 


RAL  00.16 
INJ  LAT 

-27.09 

-12.16 

-29.33 

-10.14 

-34.10 

-5.90 

BAU  1.3009 
FAU  .02520 
BSP  16066 
FSP  -422 


VL  26.112 
VP  36.050 
ZAL  05.13 

RAL  04.63 
INJ  LAT 
-27.66 
-9.70 
-29.64 
-7.95 
-34.17 
-4.00 

BAU  1.3163 
FAU  .02370 
BSP  16955 
FSP  -414 


RAO  6567.6  VEL  11.661  PTH  2.05  VHP  0.294  OPA  7,77  RAP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ 
104,70  304.99  01.41  2 6 34  2515.0 

149.96  300.11  64.23  22  42  56  3211.6 

79.60  305.32  03.96  3 40  l 2170.2 

135,76  299.06  6j .73  23  35  26  3032.5 

52.61  305.64  09.60  5 37  16  1009-6 

120.19  296.54  56,20  2 3 55  32  2965,9 

Mio-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA 

SOT  5203.9  SCR  403.0  SG3  130.5  ST  543-4  SR 

RRT  .5210  RRT  .5050  RTF  .0001  CRT  .74  70  CRS 

SOB  5306.0  R23  .0463  RJ3  .0002  L$A  653.0  MSA 

SGI  5209-9  SG2  4J2.5  THA  2.75  ELI  644.3  EL2 

FLIGHT  TIME  176.00 

01 STANCE  520.074 

CAL  1.74  AZL  09.01  MCA  263.05  SMA  120.20 

CAP  12.47  AZP  90.02  TAL  174.43  TAP  77.40 

ZAP  164.42  ETS  293.91  ZAE  132-07  ETE  193-34 

RAO  6567.6  VEL  11.604  PTH  2.06  VHP  0.469 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


77.41 
2 LAT 
20.00 
15.53 
29.06 
-13.04 
-33.06 
-10.37 


ECC  1 .2401 
INJ  2 LONG 
96.24 
142-91 
7,0.91 
120.92 
43.30 
121 -05 


TION  ACCURACY 
410.0  SS  213.3 
-.0694  CST  -.6040 
292-4  55A  50.8 

234.4  AlF  35.23 


ARRIVAL  CATE  SEP  3 1969 


100.12 

154.69 

75.94 

139.55 

50.00 

130.02 


309.00 

304.20 

310.06 

303.34 

310.22 

300.97 


03.60 
63.27 
05.91 
61 .09 
91.14 
56.03 


2 44  39 

22  40  44 
4 21  57 

23  37  23 

6 5 50 

24  2 44 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5315.7  SCR  404.1  SG3  127 .9 

RRT  .5109  «RF  .4922  RTF  .0917 

SG6  5337.7  R23  .0393  R13  .0910 

SCI  5321.5  SC2  4J5.7  THA  2.60 


ECC  ,23024  INC  .1850  V]  29.980 
RCA  91.57  APO  140.04  V2  35.150 

ZAC  173.46  ETC  106.34  ClP'174.63 

OPA  0.59  RAP  79.76  ECC  1 .2492 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2450.9  -20.25  91.50 

3293.0  -13.22  147.77 

2119.4  -29.09  67.M 

3099.0  -11.75  132.02 

1776. 1 -33.63  40.00 

3015.9  -0.52  124.53 

ORBIT  DETERMINATION  ACCURACY 

ST  549/2  413.6  SS  233.1 

CRT  ,4027  CRS  .0022  CST  -.0136 

LSA  622,4  MSA  371.4  55A  42.0 

ELI  603.3  EL2  329.0  ALF  29.62 


LAUNCH  CATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  170.25 

RP  107.70  lap  .01  LOP  76.52 

RC  191 .706  GL  -.05  GP  -14.21 

PLANETOCENTRIC  CONIC 
C3  15.095  VHL  3.907  CLA  23.39 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  2 30  0 2995.70 

90.00  21  34  15  3970.21 

100.00  4 9 40  2674.36 

100-00  22  37  16  3766.70 

110.00  5 54  56  2345.46 

110.00  23  0 30  3660.45 

DIFFERENTIAL  CORRECTIONS 
TOE  -0147  TRA  1 .2696  TC3-6.2200 
RCE  .2005  RRA  .1246  RC3  -.22 67 
POE  -.0043  FRA  .6030  FC3-1 -2195 
BOE  .2009  BRA  1.2757  8C3  6.2330 


FLIGHT  TIME  170.00 
Cl  STANCE  526.367 


arrival  Cate  SEP  5 1969 


VL 

VP 

ZAL 


26.059  GAL 
36.822  CAP 


RAL  08.90 
INJ  LAT 
-20-01 
-7.33 
-29-01 
-5.73 
-34.10 
-i 2.00 

BAU  1.3245 
FAU  .02239 
BSP  17123 
FSP  -409 


RAC  6567. 
INJ  LONG 
96.12 
159.09 

72.60 
143.28 

47.61 
133.57 

MIO- 

SGT 

RRT 

SOB 

SCI 


6 VEL  H .717  PTH  2-06 
INJ  RT  ASC  INJ  AZMTH 
05.66 


314.75 
300.61 
314.87 

307.75 
314.86 
305.40 

R$€  EXEC 
5349.0  SCR 
.5000  RRF 
5371.6  R23 
5355.3  SG2 


62.57 

07.66 

60.61 

92,56 

55.07 


SMA 

119.90 

ECC  .24286 

INC  .0000 

VI  29.900 

TAP 

70.07 

RCA  90 . 70 

APO  M9.02 

V2  35.161 

ETE 

193.00 

ZAC  175.90 

ETC  182.75 

CLP-175.35 

VHP 

8.659 

CPA  9.32 

RAP  82.15 

ECC  1 .2616 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 

20  4 

2395 .7 

-20.32 

07.47 

22 

40  25 

3370.2 

-10.93 

152.20 

4 

54  22 

2074  ,4 

-29.02 

63.79 

23 

40  3 

3166.0 

-9.60 

136.64 

6 

34  1 

1745.5 

-33.37 

30.4  4 

24 

9 46 

3068.4 

-6.54 

127.33 

ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  MAR  11  3969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  170-25 

RP  107,75  LAP  -20  LOP  79-74 

RC  193-500  Gl  -1.25  CP  -13.01 

PLANETOCENTRIC  CONIC 
C3  16.076  VHL  4.100  OLA  22-16 

LNCH  AZMTH  LNCH  TIME  I'J  TIME 
90.00  3 4 0 2940.20 

90-00  21  33  50  4045.06 

100.00  4 41  23  2634.64 

100.00  22  39  16  3033,05 

110.00  6 22  35  2310-00 

110. 00  23  14  33  3723.26 

differential  corrections 

TOE  '.1104  TRA  1.5495  TC3-5.0944 

ROE  -2033  RRA  .1406  RC3  -.2109 

FOE  -.1220  FRA  .7209  FC3-1.O705 

BOE  -3071  BRA  1.5559  BC3  5.8981 


402.9 

.4790 

.0317 

417.5 

SG3 

RTF 

R13 

THA 

125.3 

.8960 

.8961 

2.60 

ST 

CRT 

LSA 

ELI 

615.1  SR 
.1765  CRS 
662.6  MSA 

622.2  El2 

407.4 
.2132 
412-7 

396.4 

SS 

CST 

SSA 

AlF 

257.5 
' .9123 
35.4 

11.30 

180.00 

arrival 

CATE 

SEP 

7 1969 

VL  26.006 
VP  36.795 
ZAL  77.30 

RAL  93.19 
INJ  LAT 
-28.21 
-4.94 
-29.80 
-3.47 


FAU 

BSP 

FSP 


DISTANCE  531.021 

GAL  3.0J  AZL  90.20  HCA  269.50  SMA  119.60 

GAP  13.20  AZP  90.00  TAL  170.79  TAP  80.28 

ZAP  165.65  ETS  289.50  ZAE  132.43  ETE  192-69 


ECC  .24791  INC  .1970  VI  29.980 
RCA  09.95  APO  149.25  V2  35-172 
ZAC  170,20  ETC  169.39  ClP-J76.07 


RAD  6567,1 
INJ  LONG 
92.66 
163.32 
69.65 
146.99 


VEL  11.750  PTH  2.00  VHP  0.064  CPA 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


9.90  RAP  84.55  ECC  1 -2777 


319.61 

313.04 

319.67 

312.23 

319.54 


07.39 

62.00 

89.21 

60.29 

93.82 


3 53  16 

22  4J  15 
5 25  17 

23  43  10 

7 1 13 


PO  CST  TIM 
2340.2 
3445.1 
2034,6 
3233.9 
1710.0 


INJ  2 LAT 
-28.27 
'0.64 
'29.67 
-7.40 
'33.09 


INJ  2 LONG 
03-99 
156.59 
60  .05 
140.40 
36.35 


* . W 
.02 

**  J • 9 

136.43 

310.05 

55.82 

24  16  36 

3123.3 

-4.47 

130.21 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

1 .3307 

SGT 

5370.2  SCR  * 

400.6  SG3 

122.8 

ST 

733  .8 

SR 

400.2 

SS 

204 

.02102 

RRT 

.4905  RRF 

.4666  RTF 

.9004 

CRT 

-.0683 

CRS 

.3106 

CST 

- . 9626 

1 7266 

5GB 

5399.6  R23 

.0256  R13 

.9005 

LSA 

705.1 

MSA 

402.9 

SSA 

30.3 

-403 

SGI 

5303.4  SG2 

410.4  THA 

2.52 

Eli 

734.5 

El2 

398.9 

AlF 

176.97 

2200 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


IUNCH  CATE  MAR  11  1969 

FLIGHT  TIME  182.00 

ARRIVAL  CATE 

SEP 

9 1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00 

La  170.25 

VL  25.954 

DISTANCE  537.230 

GAL  3.69  AZL  90.39  HCA  272.72  SMA  119.31 

ECC  .25344 

INC  .3891 

Vl 

29.980 

RP  107.71 

LAP  .39 

LOP 

62.97 

VP  36.766 

GAP  13.60 

AZP  90.02 

TAL  166.99 

TAP  81.71 

RCA  89.07 

APO  149.55 

V2 

35.182 

RC  195.366 

Gl  -2.37 

GP  - 

13.45 

ZAL  73.51 

ZAP  166.18 

ETS  266.94 

ZAE  132.58 

ETE  192.41 

ZAC  178.91 

ETC  49.03 

CLP 

-176.80 

planetocentric  conic 

C3  18.110  VHL  4.256 

OLA 

20.90 

RAl  97.22 

RAO  6567.7 

VEL  11.811 

PTH  2.09, 

VHP.  9.086 

DPA  10.56 

RAP  66.99 

ECC 

1 .2980 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 36  0 

2907 

.53 

-26.30 

89.69 

324.46 

88.87 

4 24,27 

2307.5 

-28.15 

81  .02 

90.00 

21  34  10 

4118 

.46 

-2.59 

167,43 

317.55 

61.79 

22  42  49 

3518.5 

-6.34 

160.76 

100.00 

5 11  19 

2600 

.18 

-29.89 

67.06 

324.47 

90.56 

5 54  39 

2000.2 

-29.49 

58.30 

1 00.00 

22  4j  32 

3901 .04 

-1.20 

150.66 

316.77 

60.13 

23  46  33 

3301  .0 

-5.17 

144 .14 

11 0.00 

6 49  9 

2294 

.09 

-33.87 

43.61 

324.24 

94.91 

7 27  23 

1 694.1 

-32.82 

34.53 

110.00 

23  20  12 

3779.89 

2.18 

139.36 

314.66 

55.88 

24  23  1J 

3179.9 

-2.31 

133.18 

differential  corrections 


M 10- COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.2627 

TRA 

1 .8435 

TC3-5.5099  BAU 

1.3348 

SGT 

5401.5 

SGR 

477.0  SG3 

120.2 

ST 

883.3 

SR 

392.4 

SS 

312.9 

ROE 

.2870 

RRA 

.1569 

RC3  -.1931  FAU 

.01966 

RRT 

.4794 

RRF 

.4544  RTF 

.9046 

CRT 

-.2363 

CRS 

.3834 

CST 

-.9838 

FOE 

-.1592 

FRA 

.7752 

FC3  -.9596  BSP 

17388 

see 

5422.5  R23 

.0206  R13 

.9047 

USA 

941.9 

MSA 

379.9 

SSA 

26.4 

BOE 

.3891 

BRA 

1 .8502 

6C3  5.5133  FSP 

-397 

set 

5406.4 

SC2 

418.2  THA 

2.44 

ELI 

869.3 

El2 

378.7 

ALF 

172.67 

LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  104.00 


ARRIVAL  CATE  SEP  11  1969 


HELIOCENTRIC  CONIC 

RL  146,62  LAL  .00  LOL  170.25  VL  25.903 

RP  107,66  LAP  .56  LOP  66.20  VP  36.741 

RC  197.U6  Gl  '3.39  GP  -13.12  ZAL  69.65 

planetocentric  CONIC 


C3  19.631 

VHL  4.431 

OLA  19.65 

RAL  101.07 

RAO  6567.8 

VEL  11.875 

LNCH,  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 5 49 

2873.19 

-28.32 

67.17 

329.28 

90.00 

21  35  1 

4190.76 

-.26 

171.47 

322.10 

100.00 

5 39  33 

2570.95 

-29.85 

64.91 

329.25 

100.00 

22  43  59 

3968.23 

1.08 

154.36 

321.35 

110.00 

7 14  27 

2274.04 

-33.74 

42.06 

328.95 

110.00 

23  25  34 

3837.91 

4.39 

142.42 

319.29 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4145  TRA  2.1551  TC3-5.0653  BAU  1.3354 

ROE  .2916  RRA  .1736  RC3  -.1740  FAU  .01626 

FOE  -.1950  FRA  .6233  FC3  -.6063  BSP  17419 

BOE  .5069  BRA  2.1621  8C3  5 .0663  FSP  -366 


DISTANCE  542.567 
CAL  4. AO  AZL  90.56  HCA 
GAP  14.03  AZP  90.06  TAL 


TH  2.11 
INJ  AZMTH 

90.13  4 53  43 

61 .66  22  44  52 

91.70  6 22  24 

60.13  2 3 50  7 

95.62  7 52  21 

56.07  24  29  32 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5417.7  SGR 
RRT  .4662  RRF 
SCO  5436.2  R23 
SGI  5422.2  SG2 


SMA 

119.03 

ECC 

.25949 

INC 

.5814 

Vl 

29 

.960 

tap 

83.15 

RCA 

88.14 

APO 

149.92 

V2 

35 

.192 

ETE 

192.14 

ZAC 

176.62 

ETC 

22.87 

CLP- 

-177.53 

VHP 

9.328 

OPA 

11.07 

RAP 

89.44 

ECC 

1 . 

3231 

INJ 

time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

2273.2 
3590.6 

1971 .0 

3366.2 

1674.0 
3237.9 


-26.00 

-4.04 

-29.29 

-2.90 

-32.57 

-.09 


76.52 
164  .63 
56.15 
147.64 
33.02 
136.21 


ORBIT  DETERMINATION  ACCURACY 


472.2  SCJ 

117.6 

ST 

1045.8 

SR 

384 .1 

SS 

341  .0 

.4427  RTF 

.9006 

CRT 

-.3439 

CRS 

.4356 

CST 

.9923 

■0166  RIJ 

.9000 

LSA 

1108.6 

MSA 

357.9 

SSA 

23.4 

416.9  THA 

2.35 

Eli 

1055.2  El2 

357.5 

ALF 

1 7] .86 

LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  166.00 


ARRIVAL  CATE  SEP  13  1969 


HELIOCENTRIC  CONIC 

RL  148.62  LAL  .00  LOL  170.25  Vl  25.653 

RP  107.66  LAP  .77  LOP  69.43  VP  36.715 

RC  198.846  GL  -4.32  GP  -12.62  ZAl  66.34 

PLANETOCENTRIC  CONIC 


OISTANCE  547.663 

GAL  5.15  AZL  90.78  HCA  27 9.16  SMA  116.75  ECC 

GAP  14.49  AZP  90.12  TAl  165.43  TAP  84.62  RCA 


.26631  INC  .7761  Vl  29.980 
87.35  APO  150.35  V2  35.201 


ZAP  167.07  ETS  281.11  ZA£  132.85  ETC  191.89  ZAC  174.20  ETC  18.07  ClP-378.27 


C3  21.478 

VHL 

4.634 

OLA  18.42 

RAL  104.71 

RAO  6567.9  VEL  11.952  PTH  2.13 

VHP  9. 

.589 

OPA  11.50 

RAP  91.90 

ECC 

1 . 3535 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

33  40 

2844.87 

-28.29 

85.10 

334.07 

91.17 

5 21 

5 

2244  .9 

-27.83 

76.47 

90.00 

21 

36  12 

4262.09 

2.04 

175.44 

326.67 

61.75 

22  47 

14 

3662 . 1 

-1.75 

168  .82 

100.00 

6 

6 4 

2546.92 

-29.79 

63.13 

334.02 

92.64 

6 48 

31 

1946.9 

-29.10 

54.39 

100.00 

22 

46  30 

4035.26 

3.35 

158.05 

325.95 

60.28 

23  53 

45 

3435.3 

-.63 

351  .52 

110.00 

7 

38  24 

2258.04 

-33.63 

40.83 

333.65 

96.54 

8 16 

2 

1658.0 

-32.36 

31  .82 

110.00 

23 

30  39 

3896.91 

6.63 

145.53 

323.92 

56.39 

24  35 

36 

3296 . 9 

2.16 

3 39-28 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5793 

TRA 

2.4793 

TC3-4.6481 

BAU  1.3354 

SGT 

5432.4  SGR 

466.0  SG3 

(15.1 

ST  1212.0 

SR  375.2 

SS 

368 .6 

ROE  .2975 

RRA 

.1900 

RC3  -.1547 

FAU  .01699 

RRT 

.4560  RRF 

.4303  RTF 

.9133 

CRT  -.4197 

CRS  .4775 

CST 

-.9961 

FOE  - .23J2 

FRA 

.8715 

FC3  -.6850 

BSP  17527 

see 

5452.4  R23 

.0128  R13 

.9133 

LSA  1277.2 

MSA  337.7 

SSA 

21 . 3 

BOE  .6512 

BRA 

2.4866 

8C3  4.6507 

FSP  -382 

SGI 

5436.6  SG2 

414.4  THA 

2.25 

ELI  1223.1 

El2  337.5 

alf 

171  .98 

LAUNCH  OATE  MAR  11  1969 


flight  time  186.00 


ARRIVAL  date  SEP  15  1969 


HELIOCENTRIC  CONIC 


OISTANCE  553.109 


RL  148.62 

LAL 

.00 

La  170.25 

VL 

25.804 

GAL  5.94 

AZL  90.97 

HCA  282.42 

SMA 

118.48 

ECC  .27337 

INC  .9743 

Vl 

29 . 980 

RP  107.63 

LAP 

.95 

LOP  92.66 

VP 

36.688 

gap  14.99 

AZP  90.21 

TAL  163.69 

TAP 

86.10 

RCA  86.09 

APO  150.87 

V2 

35.209 

RC  200.549 

gl 

-5.14 

GP  -12.54 

ZAL 

63.00 

ZAP  167.42 

ETS  277.85 

ZAE  132.96 

ETE 

191 

.66 

ZAC  17J  .77 

ETC  16.06 

CLP 

-179.01 

planetocentric  CONIC 

C3  23.698 

VHL 

4.868 

OLA  17.21 

RAL 

108.13 

RAO  6568.0 

VEL  12.045 

PTH  2.15 

VHP 

9.874 

CPA  11.87 

RAP  94.37 

ECC 

J . 3900 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

59  35 

2822.31 

-28.25 

83.45 

330.83 

92.00 

5 

46 

38 

2222 • 3 

-27.68 

74  .83 

90.00 

21 

37  37 

4332.42 

4.30 

179.38 

331.25 

61 .90 

22 

49 

50 

3732.4 

.52 

172.74 

100.00 

6 

30  51 

2528.01 

-29.72 

61.73 

338.75 

93.37 

7 

12 

59 

1928.0 

-28.94 

53.01 

100.00 

22 

49  3 

4 101 .95 

5.59 

161.73 

330,55 

60.59 

23 

57 

25 

35 01  .9 

1 .63 

155.18 

110.00 

8 

0 55 

2246.20 

33.53 

39.92 

338.34 

97.07 

8 

38 

21 

1646.2 

-32.19 

30.94 

110.00 

23 

35  28 

3956.52 

8.86 

148.70 

328.54 

56.85 

24 

41 

24 

3356.5 

4.44 

142-40 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7537 

TRA 

2.8205 

TC3-4.2047 

BAU 

1.3328 

SGT  5442.7  SGR  458.4  SG3  112.6 

ST  1374.4 

SR  366.2 

SS 

395.4 

ROE  .3043 

RRA 

.2061 

RC3  -.1356 

FAU 

.01574 

RRT 

.4430  RRF 

.4176  RTF 

.9180 

CRT  -.4725 

CRS  .5096 

CST 

-.9970 

FOE  -.2669 

FRA 

.9209 

FC3  -.5751 

BSP 

17618 

5GB  5462.0  R23  , 

.0096  R13  ■ 

.9181 

LSA  J 44  J .0 

MSA  320 . 1 

SSA 

19.2 

BOE  .8128 

BRA 

2.8280 

6C3  4.2069 

FSP 

-375 

SGI  5446.5  SG2  410.7  THA 

2.15 

Eli  1385.9 

El2  320.0 

ALF 

172.42 

2201 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4,  1968  69  * 


LAUNCH  CATC  MAR  II  1969 


FLIGHT  TIME  190.00 


ARRIVAL  CATE  SEP  17  1969 


HELIOCENTRIC  CONIC 
RL  140.6?  LAL  .00  LOL  170.25 

RP  107.60  LAP  1.13  LOP  95.90 

RC  202.227  Gl  -5.50  OP 

PLANETOCENTRIC  CONIC 
C3  26. 350  VHL  5.133  OLA 


01  STANCE  550.25? 


VL 
VP 

-12.20  TAL 


25.755  CAL 
36.662  GAP 


16.05  RAL  111.35  RAO  6566.1 


LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 23 

36 

2605.25 

-26.21 

02.21 

90.00 

21  39 

11 

4401 .72 

6.50 

183.28 

100.00 

6 53 

55 

2514.11 

-29.66 

60.70 

100.00 

22  51 

35 

4166.09 

7.79 

165.41 

110.00 

0 21 

59 

2236.55 

-33.47 

39.33 

110.00 

23  40 

0 

4016.41 

11.07 

151.92 

differential  corrections 
TDE  -.9363  TRA  3.1009  TC3-3.7651 
ROE  .3123  RRA  .2217  RC3  -.1169 
FOE  -.3019  FRA  .9723  FC3  -.4767 
0OE  .9070  BRA  3.1666  6C3  3.7669 

LAUNCH  OATE  MAR  11  1969 


ATL  91.16 

HCA 

205.65 

SMA 

118 

.22 

ECC 

.201 

34 

INC 

1.1777 

A7P  90.32 

TAL 

161 .97 

TAP 

07 

.62 

RCA 

04. 

.96 

APO 

151  .40 

ETS  274.35 

TAE 

133.06 

ETE 

191 

.44 

TAC 

169. 

.34 

ETC 

14.95 

VEL  12.154 

PTH 

2.10 

VHP 

10. 

185 

OPA 

12. 

.16 

RAP 

96.85 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

343.54 

92.62 

6 

10 

24 

2205, 

.3 

- 

2 7.54 

335.84 

62.30 

22 

5? 

33 

3601  , 

.7 

2.75 

343.45 

93.91 

7 

35 

49 

1914 

.1 

- 

20.00 

335.14 

61.05 

24 

1 

3 

3566 

.1 

3.86 

343.00 

97.41 

0 

59 

10 

1638 

.6 

32.00 

333.16 

57.45 

24 

46 

57 

3416 

.4 

6.70 

29.960 

35.217 


INJ  2 LONG 
73.60 
176.61 
52.00 
150 .82 
30.37 
145.56 


MIO-COURSC  EXECUTION  ACCURACY 


0AU  1.3270 
FAU  .01451 
BSP  17665 
FSP  -369 


SGT 

RRT 

SOB 

SGI 


5446.2  SCR 
.4290  RRF 
5466.7  R23 
5451.6  SG2 


449.6  SG3 
.4045  RTF 
.0070  R13 
405.9  THA 


110.3 

.9229 

.9229 

2.04 


ST  1527.0  SR 
CRT  -.5101  CRS 
LSA  1595.4  MSA 
ELI  1539.1  EL2 


357.0  SS 
.5345  CST 

304.0  SSA 


420.7 

-.9906 

17.7 


304.0  ALF  172.92 


FLIGHT  TIME  192.00 


ARRIVAL  OATE  SEP  19  1969 


HELIOCENTRIC  CONIC 

RL  140.62  LAL  .00  LOL  170.25  VL  25.708 

RP  107.56  LAP  1.31  LOP  99.14  VP  36.636 

RC  203.660  CL  -6.52  GP  -12.05  TAL  56.66 

planetocentric  CONIC 


OISTANCE  563.299 

GAL  7.67  A?L  91.39  HCA  266.60  SMA  117.96 
GAP  16.11  ATP  90.45  TAL  16 0.28  TAP  09.16 
TAP  167.94  ETS  270.64  ZAE  133.14  ETE  191.23 


C3  29.503 

VHL 

5 

.432 

OLA  14.95 

RAL  114.34 

RAO  6566.2 

VEL  12.283 

PTH  2.21 

VHP 

10, 

,525 

LNCH  ATMTH 

LNCH  1 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

5 

45 

53 

2793.43 

-26.17 

61.35 

340.20 

93.05 

6 

32 

27 

90.00 

21 

40 

50 

4469.87 

6.64 

167.15 

340.41 

62.93 

22 

55 

20 

100.00 

7 

15 

19 

2505.02 

-29.62 

60.03 

340.10 

94.26 

7 

57 

4 

100.00 

22 

54 

6 

4233,51 

9.92 

169.09 

339.72 

61.66 

24 

4 

39 

110.00 

8 

41 

37 

2235.01 

-33.43 

39.06 

347,63 

97.57 

9 

16 

52 

110.00 

23 

44 

17 

4076.29 

13.24 

155.20 

337,76 

50.20 

24 

5? 

13 

ECC  .29009  INC  1.3670  VI  29.980 
RCA  03.74  APO  152.10  V2  35.225 
TAC  166.93  ETC  14.23  ClP  179.47 

OPA  12.39  RAP  99.32  ECC  1.4055 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2193.4 
3669.9 

1905.0 

3633.5 

1635.0 
3476.3 


-27.45 

4,94 

-20.71 

6.06 

-32.03 

0.94 


72.75 

100.43 
51  .34 

162.43 
30. 11 

140.74 


DIFFERENTIAL  CORRECTIONS 
TOE-1.1253  TRA  3.5641  TC3-3.3340 

ROE  .3216  RRA  .2366 

FOE  -.3356  FRA  1.0270  FC3  -.3692 

BOE  1.1705  BRA  3,5720  BC3 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


3.3340  BAU  1.3159 

SGT 

5447.5  SGR 

439.0  SG3 

100.0 

ST 

1660.5 

SR 

-.0969  FAU  .01326 

RRT 

,4140  RRF 

.3913  RTF 

.9278 

CRT 

-.537? 

CRS 

-.3692  BSP  17670 

SGB 

5465.2  R23 

.0056  R13 

.9270 

LSA 

1737,0 

MSA 

3.3362  FSP  -360 

SGI 

5450.5  SG2 

400.1  THA 

1 .92 

Eli 

1679.3 

EL2 

340.0  SS 
.5529  CST 
291 .7  SSA 


444.? 

-.9991 

16.4 


291 .7  ALF  173.41 


LAUNCH  OATE  MAR  11  1969 


flight  time  194,00 


ARRIVAL  OATE  SEP  21  1969 


HELIOCENTRIC  CONIC 


OISTANCE  560.231 


RL  140.62 

LAL 

.00 

LOL  170.25 

VL 

25.661 

GAL  8.62 

ATL  91.61 

HCA 

292.32 

SMA 

117.71 

ECC  .29973 

INC 

1 .6063 

RP  107.56 

LAP 

1 .49 

LOP  102.37 

VP 

36.610 

GAP  16.75 

ATP  90.60 

TAL 

158.63 

TAP 

90.75 

RCA  02.43 

APO 

153.00 

RC  205.508 

gl 

-7.06 

GP  -11.04 

TAL  54,08 

TAP  168.09 

ETS  266.74 

TAE 

133.19 

ETE 

191 .03 

TAC  164.52 

ETC 

13.73 

planetocentric  conic 

C3  33 .244 

VHL 

5.766 

OLA  13.90 

RAL  117.13 

RAO  6560.3 

VEL  12.434 

PTH 

2.25 

VHP 

10.897 

OPA  12.56 

RAP 

101 .79 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

90.00 

6 

6 24 

2706.53 

-28.14 

80.84 

352.02 

93.30 

6 

52  51 

2186.5 

- 

27.38 

90.00 

21 

42  32 

4536.70 

10.69 

191 .00 

344.96 

63.62 

22 

56  9 

3936.8 

7.06 

100.00 

7 

35  6 

2500.51 

-29.59 

59.69 

352.70 

94.44 

0 

16  46 

1900.5 

- 

20.66 

100.00 

22 

56  32 

4298.03 

11 .98 

172.77 

344.29 

62.41 

24 

8 10 

3698  .0 

8.19 

110.00 

6 

59  49 

2235.43 

-33.44 

39.09 

352.23 

97.55 

9 

37  4 

1635.4 

•32.03 

110.00 

23 

40  19 

4135.50 

15.36 

150.53 

342.34 

59.00 

24 

57  15 

3535.9 

11  .14 

VI 


differential  corrections 
TOE-1. 3276  TRA  3,9675  TC3-2.9300 

ROE  .5321  RRA  -2502  RC3  -.0024 

FOE  -.3702  FRA  1.0630  FC3  -.3150 

BOE  1.3665  BRA  3,9754  6C3  2.931? 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  170.25 

RP  107.54  LAP  1.66  LOP  105.61 

RC  207.111  Gl  -7,57  OP 

planetocentric  conic 
C3  37.670  VHL  6.136  OLA 

LNCH  ATMTH 
90.00 
90.00 

100.00 

100.00 

110.00 

110.00 


0AU  1.3027 
FAU  .01209 
BSP  17730 
FSP  -354 


MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA 

SGT  5445.4  SGR  420.5  SG3  105.7  ST  1790.7  SR 

RRT  .3970  RRF  .3761  RTF  .9331  CRT  -.5602  CRS 

SG6  5462,2  R?3  .0041  R13  .9331  LSA  1066.2  MSA 

SGI  5440.1  SG2  393.1  THA  J .00  ELI  1009.0  EL? 


29.980 

35-23? 


: 1 .5471 
J 2 LONG 
72.26 
104 .20 
51  .01 
166.03 
30.14 
151 .96 
?ACY 

467.1 
- .9994 
15.3 


338.9  SS 
,5700  CST 
279.1  SSA 
279.1  ALF  173.63 


-II .64 


VL  25.616 
VP  36 . 584 
TAL  51.49 


flight  time  196.00 

DISTANCE  573.028 

GAL  9.63  AZL  91.83  HCA  295.36  SMA  117.47 

GAP  17.44  ATP  90.79  TAL  157.02  TAP  92.30 

TAP  166.17  ETS  262.67  TAE  133.22  ETE  190.63 


ARRIVAL  OATE  SEP  23  1969 


ECC  .31036  INC  1.6349  VI  29.980 
RCA  61.01  APO  153.93  V2  35.230 
TAC  162.14  ETC  13.35  CLP  177.00 


12.92  RAl  119.71  RAO  6560.5 


ROE 

FOE 


.4051 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

6 25  17 

2784.21 

-20.13 

80.67 

21  44  16 

4602.33 

12.64 

194.82 

7 53  19 

2500.30 

-29.59 

59.66 

22  58  55 

4361 .40 

13.95 

176.45 

9 16  37 

2239,61 

-33.47 

39.41 

23  52  6 

4194,93 

17.39 

161.89 

CORRECTIONS 

MIO-< 

TRA  4.3923 

TC3-2.5W1 

BAU  1 .2050 

SGT 

RRA  .2624 

RC3  -.0674 

FAU  .01095 

RRT 

FR4  1.1423  FC3  '.251? 

BSP  1 7700 

SGB 

0RA  4.4002  SC 3 2.5510  FSP  -347 

SGI 

VEL  12.611  PTH  2.29  VHP  11.307 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
357.37  93.39  7 11  41 

349.49  64.45  23  0 58 

357,25  94.44  6 34  59 

346.63  63.29  24  11  36 

356.70  97.37  9 53  57 

346.90  60.10  25  2 0 

COURSE  EXECUTION  ACCURACY 

5436.6  SGR  416.0  SG3  103.5 
.3780  RRF  .3594  RTF  .9304 

5452.7  R23  .0032  R13  .9304 

5439,1  SG2  305.0  THA  1.66 


OPA  12.67  RAP 
PO  CST  TIM  INJ 
2164  .2 

4002.3 

1900.3 
3761  .5 
1639.6 
3594.9 

ORBIT  DETERMINA 
ST  1914.7  SR 
CRT  -.5795  CRS 
LSA  1985.5  MSA 
ELI  1924.4  El? 


104.25  ECC  1 .6201 
2 LAT  INJ  2 LONG 
27.36  72.09 

9.10  167.93 

20.66  51.00 

10.26  169-61 

32.09  30.45 

13.20  155.19 

TJON  ACCURACY 
329-8  SS  409.2 
.5050  CST  -.9995 
267.4  SSA  14.4 
267.4  ALE  174.19 


2202 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  MA R U 1969 


FLIGHT  TIME  198.00 


ARRIVAL  CATE  SEP  2 5 1969 


HELIOCENTRIC  CONIC 

*L  149.62  LAL  .00  LOL  170.25  VL  25.571 

RP  107.55  LAP  1.92  LOP  109.86  VP  36.558 

RC  208.690  CL  -7.99  GP  -11.46  TAL  4 9.08 

planetocentric  conic 

C3  42.937  VHL  6.553  OLA  12.00  PAL  122.09  RAO  6568.6 


GAL 

GAP 


OISTANCE  577.663 

10.71  A?L  92.08  HCA  298.59  SNA  117.23  ECC 
18.20  A7P  90.99  TAl  155.47  TAP  94.06  RCA 


.32210  INC  2.0763  VI 
79.47  APO  155.00  V2 


29.980 

35.243 


TAP  168.17  ETS  258.47  TAE  133.22  ETE  190.64  7AC  159.78  ETC  13.07  CLP  177.05 
VEL  12.818  PTH  2.33  VHP  11.759  OPA  12.72  RAP  106.68  ECC  1.7066 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A 7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 42  34 

2786.13 

-28.14 

80.81 

1.85 

93.32 

7 29  0 

2186.1 

-27.38 

72.23 

90.00 

21  45  59 

4666.38 

14.49 

198.62 

353.98 

65.40 

23  3 45 

4066.4 

11.05 

J 91 .63 

100.00 

8 10  2 

2504.08 

-29.61 

59.96 

1.74 

94.30 

8 5l  46 

1904.1 

-28 . 70 

51  .27 

100.00 

23  1 13 

4423.68 

15.82 

180.12 

353.33 

64.30 

24  14  56 

3823.7 

12.24 

173.17 

110.00 

9 32  5 

2247.30 

-33.54 

40.00 

1.28 

97.02 

10  9 33 

1647.3 

-32.21 

31  .02 

110.00 

23  55  38 

4253.26 

19.34 

165.30 

351  .44 

61.25 

25  6 32 

3653.3 

15.35 

158.44 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE-1 .7615 

TRA 

4.0461 

TC3-2.1963 

BAU 

1.2611 

SGT  5424.4 

SGR 

402.4  SG3 

101.4 

ST 

2017.1 

SR 

320.0 

SS 

510.6 

ROE  .3572 

RRA 

.2727 

RC3  -.0538 

FAU 

.00979 

RRT 

.3564 

RRF 

.3407  RTF 

.9438 

CRT 

-.5963 

CRS 

.5985 

CST 

-.9996 

FOE  -.4399 

FRA 

1.2056 

FC3  -.1975 

BSP 

17803 

see 

5439.3  R23 

.0028  RJ3 

.9438 

LSA 

2089.6 

MSA 

256.4 

SSA 

13.5 

BOE  1 .7973 

BRA 

4.8538 

SC3  Z.1970  FSP 

-341 

SGI 

5426.3 

SG2 

375.9  THA 

1.52 

ELI 

2026.3 

EL2 

256.3 

ALF 

174 .49 

LAUNCH  OATE  MAR  II  1969 


FLIGHT  TIME  200.00 


ARRIVAL  DATE  SEP  27  3969 


HELIOCENTRIC  CONIC 


OISTANCE  582.102 


RL  148.62 

LAL 

.00 

LOL  170.25 

VL  25 . 528 

Ml  11.68 

ATL  92.33  HCA 

301.03 

SMA 

117.01 

ECC  .33513 

INC  2.3332 

VI 

29.900 

RP  107.51 

LAP 

1.98 

LOP  112.10 

VP  36.532  GAP  19.04 

ATP  91.23 

TAL 

153.97 

tap 

95. 8J 

RCA  77.79 

APO  156.22 

V2 

35.248 

RC  210.244 

GL 

-8.34 

GP  -11.30 

TAL  46.07 

TAP  168.09 

ETS  254.17 

TAE 

133.18 

ETE 

190.45 

TAC  157.44 

ETC  12.84 

CLP 

176.20 

PLANETOCENTRIC  CONIC 

C3  49.185 

VHL 

7.0J3 

OLA  11.16 

RAL  124.28 

RAO  6568.0 

VEL  13.059 

PTH 

2.38 

VHP 

12.259 

OPA  12.71 

RAP  109.09 

ECC 

1 .8095 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

50  22 

2791 .93 

-28.16 

81.24 

6.26 

93.10 

7 

44  54 

2191 .9 

-27.43 

72.65 

90.00 

21 

47  40 

4720.78 

16.22 

202.38 

358.43 

66.47 

23 

6 29 

4128.0 

12.90 

195.20 

100.00 

8 

25  19 

2511.50 

-29.65 

60.50 

6.15 

94.01 

9 

7 10 

1911.5 

-20.70 

51  .81 

100.00 

23 

3 25 

4404.44 

17.58 

183.70 

357.00 

65.43 

24 

10  9 

3804.4 

14.12 

1 76 . 70 

110.00 

9 

46  15 

2250.22 

-33.63 

40.84 

5.72 

96.53 

10  23  54 

1658.2 

-32.36 

31  .84 

110.00 

0 

2 53 

4310.49 

21.17 

168.72 

355.94 

62.52 

1 

14  44 

37J0.5 

17.33 

161 .71 

TOE-1.9921  WA  5.3336  TC3-1 .0682  8AU  1.2288 
ROE  .3721  RRA  .2808  RC3  -.0410  FAU  .00860 
FOE  -.4746  FRA  1 .2742  FC3  -.151 3 BSP  17726 
0OE  2.0265  BRA  5.3410  BC3  1.8607  FSP  -332 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  5407.5  SGR  388.0  SG3  99.3 

RRT  .3323  RRF  .3199  RTF  .9492 

see  5421 .4  R23  .0032  R13  .9492 

SGI  5409.0  SG2  365.8  THA  1.37 


ORBIT  DETERMINATION  ACCURACV 


ST  2104.8  SR 
CRT  -.6109  CRS 
LSA  2179.2  MSA 
ELI  2113.5  El2 


312.0  SS  531.4 
.6103  CST  -.9997 

246.1  SSA  12.7 
246.0  ALF  174.75 


LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  202.00 


ARRIVAL  OATE  SEP  29  1969 


CAL 

GAP 


HELIOCENTRIC  CONIC 

RL  148.62  LAL  .00  LOL  170.25  VL  25.486 

RP  107.50  LAP  2.14  LOP  115.34  VP  36.507 

RC  211.773  CL  -8.63  GP  -11.14  TAL  44.04 

PLANETOCENTRIC  CONIC 
C3  56.630  VHL  7.525  OLA  10.38  RAL  126.29  RAO  6569.0  VEL  13.341 


OISTANCE  586.305 

13.15  ATL  92.61  HCA  305.07  SMA  116.79  ECC  .34960  INC  2.6088  VI 
19.97  ATP  91.50  TAL  152.55  TAP  97.63  RCA  75.96  APO  157.61  V2 


7AP  167.92  ETS  249.82  7AE  133.11  ETE  190.26  7AC  155.14  ETC 


29.980 
35.252 
12.66  CLP  175.30 


PTH  2.44  VHP  12.016  OPA  12.66  RAP  111.46  ECC  1,9320 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 12  43 

2801.22 

-20.19 

01.91 

10.57 

92.77 

7 59  24 

2201  .2 

-27.51 

73.31 

90.00 

21  49  19 

4789.34 

17.03 

206.10 

2.81 

67.63 

23  9 9 

4189.3 

14,64 

190.87 

i oo.oo 

0 39  13 

2522.24 

-29.70 

61.30 

10.40 

93.60 

9 21  15 

1922.2 

-20.00 

52.59 

100.00 

23  5 31 

4543.55 

19.22 

107.4J 

2.20 

66.65 

24  21  14 

3943.5 

15.89 

100.19 

110.00 

9 59  10 

2272 .05 

-33.73 

41.91 

10.00 

95.91 

10  37  2 

1672.0 

-32.54 

32.87 

110.00 

0 5 59 

4366.50 

22.89 

172.16 

.38 

63.89 

1 10  45 

3766 . 5 

19.20 

164 .97 

DIFFERENTIAL  CORRECTIONS 
TOE-2.2400  TRA  5.0506  TC3-1.5724  0AU  1.J907 

ROE  .3885  RRA  .2858  RC3  -.0315  FAU  .00744 

FOE  -.5116  FRA  1.3470  FC3  -.1137  BSP  17749 

BOE  2.2734  0RA  5. 8576  BC3  1.5727  FSP  -327 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  5386.8  SGR  372.4  SG3  97.3 

RRT  .3038  RRF  .2946  RTF  .9547 

SCO  5399.7  R23  .0035  R13  .9547 

SGI  5388.0  SG2  354.7  THA  1.21 


ORBIT  DETERMINATION  A CCORAC* 


ST  2101  .6  SR 
CRT  -.6263  CRS 
LSA  2258.7  MSA 
Eli  2189.9  El2 


303.2  SS 
.6236  CST 
235.5  SSA 


553.2 

-.9997 

12.0 


235.4  ALF  174.97 


LAUNCH  OATE  MAR  11  1969 


FLIGHT  TIME  204.00 


ARRIVAL  DATE  OCT  J 1969 


HELIOCENTRIC  CONIC 
RL  140.62  LAL  .00  LOL  1 

RP  107.49  LAP  2.28  LOP  J 

RC  213.276  GL  -0.88  GP  - 

planetocentric  conic 

C3  65.336  VHL  8 .095  OLA 


70.25 

10.59 

11.00 


VL  25.445 
VP  36.402 
TAl  42.99 


OISTANCE  590.217 

CAL  14.53  A7L  92.91  HCA  308.31  SMA  116.57  ECC  .36573  InC  2.9073  vi 
GAP  21.00  ATP  91.80  TAL  151.22  TAP  99.53  RCA  73.94  APO  159.21  V2 


TAP  167.66  ETS  245.44  TAE  132.99  ETE  190.07  7AC  152.88  ETC 


29 . 980 
35.255 
12.52  CLP  174.37 


9.68  RAL  128.11  RAO  6569.2  VEL  13.671  PTH  2.50  VHP  13.438  OPA  12.56  RAP  U 3.79  ECC  2.0786 


LNCH  ATMTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  Z LAT 

In j 2 lOno 

90.00 

7 25  40 

2813.64 

-28.23 

02.82 

14.70 

92.31 

0 12  34 

2213.6 

-27.61 

74  .21 

90.00 

21  50  55 

4047.03 

19.31 

209.75 

7.12 

68.07 

23  11  43 

4247.8 

16.26 

202.40 

100.00 

8 51  47 

2535.93 

-29.75 

62.31 

14.70 

93.06 

9 34  2 

1935.9 

-29.01 

53.59 

1 00.00 

23  7 30 

4600.77 

20.72 

190.09 

6.52 

67.96 

24  24  11 

4000,8 

17.55 

183.63 

110.00 

10  10  51 

2288.40 

-33.84 

43.10 

14.35 

95.16 

1C  49  0 

1608.5 

-32.75 

34  .n 

110.00 

0 0 51 

4420,99 

24.40 

175.39 

4.76 

65.37 

t 22  32 

3821 -0 

20.95 

168.22 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-2.5019 

TRA 

6.4063 

TC3- 1.3039  BAU  1 

.1426 

SGT  5361.0  SCR 

356.1  SG3 

95.3 

ST 

2245.8 

SR 

294.5 

SS 

575.7 

ROE  .4068 

RRA 

.2873 

RC3  -.0227  FAU  . 

00623 

RRT  .2706  RRF 

.264,0  RTF 

.9600 

CRT 

-.6417 

CRS 

.6372 

CST 

-.9998 

FOE  -.5499 

FRA 

1.4261 

FC3  -.0823  BSP 

17742 

SCO  5373.6  R23 

.0041  R13 

.9600 

LSA 

2326.1 

MSA 

225.2 

SSA 

11.3 

BOE  2.5340 

BRA 

6.4J20 

BC3  1.3041  FSP 

-320 

SCI  5362.6  SG2 

342.7  THA 

1.03 

Eli 

2253.0 

El2 

225.1 

ALF 

175.14 

2203 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  DATE  MA R 11  1969 


FLIGHT  TIME  206.00 


ARRIVAL  OATE  OCT  3 1969 


HELIOCENTRIC  conic 
RL  146.62  LAL  *00  LOL  170.25 

RP  107.46  LAP  2.42  LOP  121.54 

RC  214.754  Gl  '9.06  GP  -10.67 

planetocentric  CONIC 
C3  76.241  VHl  6.732  OLA  9.05 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 37  16  2626.65 

90.00  21  52  27  4904 .00 

100.00  931  2552.25 

100.00  23  9 23  4655.63 

110.00  10  21  20  2307.20 

110.00  0 11  29  4473.64 

DIFFERENTIAL  CORRECTIONS 
TOE-2 .7602  TRA  7.0056  TC3-1 .0616 
ROE  .4272  RRA  .2644  RC3  -.0155 
FOE  -.5901  FRA  1.5127  FC3  -.0561 
0OE  2.6129  BRA  7.0116  BC3  1.0619 

LAUNCH  OATE  MAR  11  1969 


VL  25.406 
VP  36.457 
TAL  41.32 

RAL  129.76 

INJ  LAT 
-26.27 
20.64 
-29.80 
22.09 
-33.94 
25.93 

BAU  1.0624 
FAU  .00494 
BSP  17714 
FSP  -314 


OISTANCE  593.773 

GAL  16.04  A7L  93.23  HCA  311.55  SMA  116.37  ECC  .38378  INC  3.2338  VI  29.980 

GAP  22.16  A7P  92.15  TAl  149.99  TAP  101 .54  RCA  7l.?l  APO  161.03  V2  35.258 

7AP  167.30  ETS  241  .08  7AE  132.81  ETE  189.87  7AC  150.67  ETC  12.41  CLP  173.38 


RAO  6569.5  VEL  14.057  PTH  2.56  VHP  14.136 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
83.93  18.66  91.76  8 24  25 

213.33  11.31  70.18  23  14  11 

63.52  18.79  92.43  9 45  34 

194.51  10.74  69.33  24  26  58 

44.63  18.51  94.31  10  59  47 

179.00  9.05  66.91  1 26  3 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  5332.5  SCR  339.1  SC3  83.4 

RRT  .2314  RRF  .2292  RTF  .9652 

SOB  5343.3  R23  .0051  R13  .9652 

SGI  5333.1  SG2  329-9  THA  .85 

FLIGHT  TIME  208.00 


OPA  12.42  RAP  116.06  ECC  2.2547 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

2228.8  -27.72  75.31 

4304.0  17.76  205.85 

1952.2  -29.15  54.78 

4055.8  19.07  187.01 

1707.2  -32.97  35.53 

3873.6  22.58  171.44 

ORBIT  DETERMINATION  ACCURACY 
ST  2298.2  SR  286.0  5$  599-4 

CRT  -.6575  CRS  .6515  CST  -.9998 

LSA  2382.5  MSA  214.9  55A  10.7 

ELI  2305.9  EL2  214. 7 ALF  175.26 

ARRIVAL  OATE  OCT  5 1969 


25.369  GAL 
36.432  GAP 


OISTANCE  596.886 

17.70  ATL  93.59  HCA  314.78  SMA  116.17 
23.46  ATP  92.53  TAL  148.89  TAP  403.67 


39.83  TAP  166.83  ETS  236.76  TAE  132.57  ETE  169.65 


HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25  VL 

RP  107.48  LAP  2.55  LOP  125.09  VP 

RC  216.204  GL  -9.23  GP  -10.74  TAL 

plajctocentric  CONIC 

RAL  131.22  RAO  6569.7  VEL  14.51 0 PTH 


7 47  30 


ECC  .40403  INC  3.5948  VJ  29.980 
RCA  69.24  APO  163.11  V2  35.259 
TAC  146.51  ETC  12.32  ClP  172.34 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDC-3.0738  TRA  7.6579  TC3  -.8432 
ROE  .4501  RRA  .2763  RC3  -.0097 
FOE  -.6321  FRA  1.6088  fC3  -.0340 
BOE  3.1065  BRA  7.6629  BC3  .8433 


LAUNCH  OATE  MAR  11  1969 

HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  107.47  LAP  2,67  LOP  128.34 

RC  217.629  GL  -9.35  GP  -10.62 

PLANETOCENTRIC  CONIC 


l-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

2846.49 

-28.30 

85.22 

22.79 

92.11 

8 34  56 

4957.53 

21.84 

216.80 

15.37 

71.52 

23  16  32 

2570.85 

-29.85 

64.90 

22.74 

91.70 

9 55  48 

4708.41 

23.31 

197.94 

14.82 

70.74 

24  29  36 

2327.88 

-34.04 

46.24 

22.53 

93.36 

11  9 24 

4524.14 

27.24 

182.34 

13.21 

68.50 

1 29  19 

2.63  VHP  14.923  OPA  12.24  RAP  118.27  ECC  2.4678 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2246.5 

4357.5 

1970.9 
4106.4 

1727.9 
3924,1 


-27.84 

19.11 

-29.29 

20.47 

-33.20 

24.07 


76.58 

209.19 

56.14 

190.30 

37.10 

174.61 


MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU 

1.0055 

SGT  5299.2  SGR  321.9  SG3 

91.6 

ST 

2337.9  SR 

277.8 

ss 

624.6 

FAU 

.00350 

RRT  .2854  RRF  .1866  RTF  . 

.9702 

CRT 

-.6738  CRS 

.6663 

CST 

-.9998 

BSP 

17595 

966  5309.0  R23  .0063  R13  , 

.9702 

LSA 

2427.2  MSA 

204.8 

SSA 

10.1 

FSP 

-307 

SGI  5299.5  SG2  316.3  THA 

.65 

ELI 

2345.5  El2 

204.6 

ALF 

175.39 

flight  time  210.00 

arrival 

OATE 

OCT 

7 1969 

DISTANCE  599.442 

VL 

25.333 

GAL 

19.54  ATL  94.00  HCA  318.02 

SMA  125.99 

ECC 

.42685  INC 

3.9987 

VI 

29.980 

VP 

36.408 

GAP 

24.94  ATP  92.97  TAL  147.94 

TAP  105.96 

RCA 

66.48  APO 

165.50 

V2 

35.260 

TAL 

38.54 

TAP 

166.2.  ETS  232.52  2*£  132.25  ETC  189.43 

TAC 

146.44  ETC 

12.26 

CLP 

171  .21 

C3  104.947 

VHL  10.244 

OLA  8.02  RAL  132.50 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 56  22 

2866.29 

-28.31 

90.00 

21  55  16 

5008.07 

22.89 

100.00 

9 21  34 

2591 .45 

-29.88 

1 00.00 

23  12  44 

4758.14 

24.39 

11 0.00 

10  38  39 

2350.25 

-34.11 

11 0.00 

0 16  5 

4572.10 

28.39 

DIFFERENTIAL 

CORRECTIONS 

TOE-3.3931  TRA  8.3616  TC3  -.6505  BAU  .9128 
ROE  .4756  RRA  .2616  RC3  -.0054  FAU  .00195 

FDE  -.6763  FRA  1.7141  FC3  -.0161  0SP  17565 

BOE  3,4263  BRA  8.3657  BC3  ,6506  FSP  -301 

LAUNCH  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC 

RL  146.62  LAL  .00  LOL  170.25  VL  25.300 

RP  107.47  LAP  2.79  LOP  131.59  VP  36.385 

RC  219.026  GL  -9.44  GP  -10.51  TAL  37,43 

plane  toccntr  j c conjc 


RAO  6570.0  VEL  15.043  PTH  2.71 
INJ  LONG  INJ  RT  ASC  IN, 

86.67  26.54 

220.13  19.25 

66.44  26.52 

201.24  18.74 

47.98  26.38 

185.59  17.21 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5261.4  SCR 
RRT  .1294  RRF 
SG6  5270.2  R23 
SGI  5261.5  SG2 

flight  time  212.00 
OISTANCE  601.293 

GAL  21.60  ATL  94.46  HCA  321 .25  SMA  115.82 

GAP  26.62  ATP  93.48  TAL  147.18  TAP  108.43 

TAP  165.53  ETS  228.36  TAC  131.83  ETE  189.18 


VHP  15.816  OPA  12.04  RAP  120.40  ECC  2.7272 


f ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.39 

8 44  8 

2266.3 

-27.96 

78.02 

72.86 

23  28  44 

4408 . 1 

20.33 

212.40 

90.90 

10  4 46 

1991 .5 

-29.44 

57.66 

72.15 

24  32  2 

4158.1 

21.72 

193.46 

92.33 

11  17  49 

1750.3 

-33.41 

38.81 

70.11 

1 32  17 

3972 . 1 

25.42 

177.68 

ORBIT  DETERMINATION  ACCURACY 


304.6 

SG3 

89.9 

ST 

2368.6  SR 

269.8 

SS 

652.9 

.1339  RTF 

.9749 

CRT 

-.6920  CRS 

.6833 

CST 

-.9998 

.0075 

RJ3 

.9749 

LSA 

2464.0  MSA 

194.5 

SSA 

9.4 

302.0 

THA 

.43 

ELI 

2376.0  EL2 

194.1 

ALF 

175.46 

ARRIVAL  OATE  OCT  9 1969 


ECC  .45263  INC  4,45£8  VJ  29.960 
RCA  63.40  APO  168.24  V2  35.261 
TAC  144.45  ETC  1£.21  CLP  169.99 


C3  124.286  VHL  11.148 

OLA  7.62 

RAL  133.59 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

90.00 

8 3 49 

2887.97 

-28.31 

90,00 

21  56  31 

5055.19 

23.80 

100.00 

9 28  49 

2613.80 

-29.89 

100.00 

23  14  12 

4804.59 

25.32 

110.00 

10  45  25 

2374 .05 

-34.16 

110.00 

0 18  0 

4617.10 

29.40 

DIFFERENTIAL 

CORRECTIONS 

RAO  6570.3  VEL  15.672  PTH  2.79  VHP  16.834  OPA  11.82  RAP  122.43  ECC  3.0454 
INJ  LONG  INJ  RT  ASC 


68.25 

223.28 

68.10 

204.38 

49.84 

188.71 


30.08 
22.92 

30.09 
22.43 
30.04 
21 .00 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

89.59 

8 51  57 

2288.0 

-28.07 

79.60 

74.19 

23  20  46 

4455.2 

21  .41 

215.43 

90.02 

10  12  23 

2013.8 

-29.57 

59.31 

73.55 

24  34  16 

4204.6 

22.82 

196.47 

91.24 

11  24  59 

1774.1 

-33.61 

40.64 

71.71 

2 34  58 

4017.1 

26.62 

180.63 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-3.7357  TRA  9.1291  TC3  -.4794 
ROE  .5051  RRA  .2388  RC3  -.0023 
FOE  -.7283  FRA  1 .8316  FC3  -.0010 
BOE  3.7697  BRA  9.1322  6C3  .4794 


BAU 

.7966 

SGT 

5218.8  SGR 

287.6  SG3 

88.2 

ST 

2388.3  SR 

262.2 

SS 

684.1 

FAU 

.00014 

RRT 

,0621  RRT 

.0697  RTF 

.9792 

CRT 

-.7115  CRS 

.7019 

CST 

-.9998 

BSP 

17517 

SG6 

5226.7  R23 

.0087  R13 

.9792 

LSA 

2491.3  MSA 

184.1 

SSA 

8.9 

FSP 

-296 

SGI 

5218.0  SG2 

287.1  THA 

.20 

ELI 

2395.6  EL2 

183.7 

AtF 

175.51 

2204 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  OATE  WAR  II  1969 


flight  time  zu.oo 


ARRIVAL  CATE  OCT  H 1969 


HELIOCENTRIC  CONIC 
RL  148.6?  LAL  .00  LOL  170.25 

RP  107.47  LAP  2.89  LOP  134.84 

RC  220 . 396  &L  -9.49  GP  -10.40 

PLANETOCENTRIC  CONIC 
C3  148.224  VHL  12.175  OLA  7.31 


VL  25.269 
VP  36.364 
ZAl  36.53 


DISTANCE  602.244 

gal  23.92  AZL  94.98  HCA  324.49  SMA  115.66  ECC 
GAP  29.54  AZP  94.06  TAL  146.64  TAP  111.13  RCA 


.48186  INC  4.9844 
59.93  APO  171 .40 


29.980 

35.260 


ZAP  164.66  ETS  224.31  ZAE  131.29  ETE  188.92  ZAC  142.58  ETC  12.19  CLP  168.66 


RAL  134.49  RAO  6570.6 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 

9 45 

2911 .35 

-28.29 

89.97 

90.00 

21 

57  39 

5098.39 

24.57 

226.22 

100.00 

9 

34  36 

2637.70 

-29.88 

69.87 

100.00 

23 

15  29 

4847.28 

26.11 

207.30 

110.00 

10 

50  51 

2399.07 

-34.  J0 

51.79 

110.00 

0 

19  39 

4658.66 

30.25 

191.65 

VEL  16.418  PTH  2.87  VHP  18.001 
INJ  RT  A3C  INJ  AZMTH 


OPA  11.59  RAP  124.34  ECC  3.4394 


DIFFERENTIAL  CORRECTIONS 
T0E'4.1052  TRA  9.9691  TC3  -.3286  8AU  .6512 

ROE  .5386  RRA  .2062  RC3  -.0004  FAU- .00200 

FOE  -.7831  FRA  1.9634  FC3  .01 17  BSP  17441 

60E  4.1404  6RA  9.9712  8C3  .3286  FSP  -291 

LAUNCH  OATE  MAR  11  1969 


33.38 

26.31 

33.42 

25,86 

33.45 

24.52 


88.73 

75.47 

89.09 

74.90 

90.08 

73.26 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 58  17 

2311  .4 

-28 . 1 7 

81 .30 

23  22  37 

4498.4 

22.34 

218.26 

10  18  34 

2037.7 

-29.69 

61  .07 

24  36  16 

4247.3 

23.78 

199.28 

11  30  50 

1799.1 

-33.79 

42.57 

1 37  10 

4050.7 

27.66 

183. 4J 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


SGT 

51 71 .6  SCR  27J.7  SCI 

86.6 

ST 

2397.2  SR 

255.2 

SS 

719.4 

RRT 

-.0187  RRF  -.0085  STF 

.9831 

CRT 

-.7325  CRS 

.7220 

CST  -.9998 

SGB 

5178.7  823  -.0099  813 

-.9831 

LSA 

2509.8  MSA 

173.8 

SSA 

0.3 

SGI 

5171.6  SC2  271.7  THA 

179.94 

ELI 

2404.5  EL2 

173.2 

ALF  175.52 

flight  TI*  216.00 


ARRIVAL  DATE  OCT  13  1969 


GAL 

gap 


DISTANCE  602.038 

26.54  AZL  95.60  HCA  327.72  SMA  115.52  ECC  .51509  INC  5.6025  vi  29.900 
30.77  AZP  94.74  TAL  146.38  TAP  114.10  RCA  56.02  APO  175.03  V2  35.259 


VL  25.242 
VP  36.343 

ZAL  35.86  ZAP  163.62  ETS  220.37  ZAE  130.62  ETE  186.82  ZAC  140.84  ETC  12.20  ClP  167.18 


HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  107.48  LAP  2.99  LOP  138.09 

RC  221.738  GL  -9.51  GP  - 10.28 

PLANETOCENTRIC  CONIC 

C3  178.135  VHL  13.347  DLA  7.09  RAL  135. J4  RAO  6570.9  VEL  17.305  PTH  2.95  VHP  19.349  DPA 

INJ  AZMTH 
87.82 
76.65 
88.10 
76.16 
88.87 
74.71 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  5119.6  SGR  257.6  SG3  85.1 

RRT  -.1144  RRF  -.1021  RTF  .9866 
SG6  5126.1  R23  -.0111  RJ3  -.9866 
SGI  5119.7  SG2  255.9  THA  179.67 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

8 14  4 

2936.33 

-28.24 

91.79 

36.40 

90.00 

21  58  38 

5J37.J0 

25.21 

228.87 

29.38 

1 00.00 

9 38  49 

2663 .03 

-29.84 

71.76 

36.46 

100.00 

23  16  34 

4885.63 

26.76 

209.97 

28.96 

110.00 

10  54  49 

2425.19 

-34.17 

53.83 

36.60 

110.00 

0 21  0 

4696.24 

30.95 

194.35 

27.71 

11.37  RAP  126.11  ECC  3.9316 


DIFFERENTIAL  CORRECTIONS 
TOE-4.4998  TRA10.8950  TC3  -.1957 
ROE  .5776  RRA  .1612  RC3  .0004 
FOE  -.8429  FRA  2,1128  FC3  .0227 
BOE  4.5367  0RA1O.8942  BC3  .1957 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

9 3 1 

2336.3 

-28.24 

83.13 

23  24  15 

4537.1 

23.12 

220.82 

10  23  12 

2063.0 

-29.78 

62.95 

24  38  0 

4285.6 

24.59 

201 .04 

11  35  14 

1825.2 

-33.95 

44.59 

1 39  16 

4096.2 

28.55 

105.90 

BAU  .46$! 
FAU-. 00466 
BSP  17256 
FSP  -285 


ORBIT  DETERMINATION  ACCURACY 
ST  2393.8  SR  248.8  SS  759.0 

CRT  -.7544  CRS  .7434  C$T  -.9998 

LSA  2518.2  MSA  163.6  SSA  7.7 

ELI  2401.2  EL2  162.8  ALF  175.49 


LAUNCH  DATE  MAR  11  1969 


FLIGHT  TIME  210,00 


ARRIVAL  date  OCT  15  1969 


HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  1 

RP  107.48  LAP  3.08  LOP  1 

RC  223.054  GL  -9.49  GP 

PLANETOCENTRIC  CONIC 
C3  215,882  VHL  14.693  OLA 


70.25 

41.34 

10.16 


VL  25.218 
VP  36 . 325 
ZAL  35.45 


DISTANCE  600.329 
GAL  29.53  AZL  96.34  HCA 
GAP  33.36  AZP  95.55  TAL 


6.98  RAL  135.56  RAO  657i ,2  VEL  18.363  PTH  3.03 
INJ  RT  ASC  INJ  AZMTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 16  34 

2962.92 

-28.16 

93.73 

9 0.00 

21  59  26 

5170.64 

25.7) 

231.20 

100.00 

9 41  15 

2689.79 

-29.76 

73.74 

100.00 

23  1?  26 

4919.00 

27.28 

212. 31 

110.00 

10  57  8 

2452.34 

-34.11 

55.95 

110.00 

0 21  59 

4729.22 

31.52 

196.75 

DIFFERENTIAL  CORRECTIONS 
TOE-4.9298  TRA1 1.9004  TC3  -.0815  BAU  .2353 

ROE  .6233  RRA  .1009  RC3  . 0002  FAU- .00794 

FOE  -.9104  FRA  2.2808  FC3  .0318  BSP  17164 

BOE  4.9690  BRAU  .9009  BC3  .0815  FSP  -281 

LAUNCH  DATE  MAR  11  1969 


39.07 

32.05 

39.17 

31.66 

39.41 

30.50 


SGT  5060.8  SGR 
RRT  -.2262  RRF 
SGB  5066.8  R23 
SGI  5061.1  SG2 


86.85 
77.71 
87.06 
77.29 
87.62 
76.03 
JTJON  ACCOR A 
246.3  SG3 
-.2126  RTF 
-.0121  R13  - 
239.9  THA  1 


SMA  115.41 

ECC  .55290 

INC 

6.3417 

V] 

29.980 

TAP  117.41 

RCA  5j  .60 

APO 

179.21 

V? 

35  .257 

ETE  188.28 

ZAC  139.27 

ETC 

12.22 

CLP 

165.53 

VHP  20. 

914 

OPA  11.16 

RAP 

127.70 

ECC 

4 .5529 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

9 5 

57 

2362.9 

-28.30 

05.07 

23  25 

37 

4570.6 

23.76 

223.07 

10  26 

5 

2089.8 

29.85 

64  .94 

24  39 

25 

4319.0 

25.26 

204.09 

11  38 

0 

1852.3 

'34.06 

46.7] 

1 40 

48 

4129.2 

29.28 

188.26 

:y 

ORBIT  DETERMINATION  ACCURACY 

83.7 

ST  2379.7 

SR 

243,4 

SS 

004.7 

.9896 

CRT  -.7781 

CRS 

.7667 

CST 

-.9990 

.9895 

LSA  2519.1 

MSA 

153.4 

SSA 

7.1 

'9.37 

ELI  2387.2 

EL2 

152. 4 

ALF 

175.43 

FLIGHT  TIME  220.00 


ARRIVAL  OATE  OCT  J7  1969 


VL  25.200 
VP  36.310 
ZAL  35.32 


GAL 

GAP 


DISTANCE  596.670 

32.98  AZL  97.25  HCA  334.16  SMA  115.31  ECC  .59589  INC  7.2475  Vi  29.980 
36.40  AZP  96.53  TAL  146,98  TAP  121.14  RCA  46.60  APO  184.03  V2  35.254 


HELIOCENTRIC  CONIC 
RL  148.62  LAL  .00  LOL  170.25 

RP  107.49  LAP  3.15  LOP  144.59 

RC  224.343  GL  -9.45  GP  -10.03 

PLANETOCENTRIC  CCNJC 

C3  263.998  VHl  16.248  DLA  6.99  RAL  135.69  RAO  657j .5  VEL  19.629  PTH  3.12  VHP  22.741 

INJ  AZMTH  INJ  TIME 
85.82  9 6 51 

78.61  23  26  41 

85.96  10  26  59 

78.24  24  40  29 

86.32  11  38  55 

77.16  1 41  51 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4994.7  SGR ** 239.0  SG3  82.4 
RRT  -.3506  RRF  -.3365  RTF  .9921 
SGB  5000.4  R23  -.0129  R13  -.992 1 
SGI  4995.4  SG2  223.8  THA  179.04 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

8 17  0 

2991.26 

-28.03 

95.00 

41.36 

90.00 

22  0 2 

5198.25 

26.10 

233.13 

34.24 

100.00 

9 4 j 41 

2718.11 

-29.64 

75.84 

41.49 

100.00 

23  18  2 

4946.63 

27.68 

214.26 

33.88 

110.00 

10  57  34 

2480.62 

-34.01 

58.15 

41.84 

110.00 

0 22  34 

4756.88 

31.96 

198.79 

3 2.80 

DIFFERENTIAL  CORRECTIONS 
TDE-5.3884  TRA1 3.0005  TC3  .0166  BAU  .0588 
ROE  .6775  RRA  .0216  RC3  -.0010  FAU-.01214 
FOE  -.9852  FRA  2.4716  FC3  .0398  BSP  17026 
BOE  5.4308  BRA 1 3.0005  8C3  .0i67  FSP  -277 


ZAP  160.90  ETS  212.84  ZAE  128.70  ETE  187.90  ZAC  137.91  ETC  12.27  ClP  163.67 

OPA  11.00  RAP  129.09  ECC  5.3447 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2391.3  -28.32  87.14 

4598.3  24.27  224.94 

2118.1  -29.89  67.04 

4346.6  25.78  205.98 

1880.6  -34.14  48.91 

4156.9  29.86  190.21 

ORBIT  DETERMINATION  ACCURACY 
ST  2351 .7  SR  238.9  SS  856.7 

CRT  -.8025  CRS  .7909  CST  -.9998 

LSA  2510.1  MSA  143.4  SSA  6.6 

ELI  2359.5  EL2  142.2  AlF  175.32 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
Rt  146.66  LAL  . 00  LOL  171.24 
RP  106.73  LAP  -.56  LOP  266.26 


29.513  &AL 
39.074  GAP  -3.05  AZP 


FLIGHT  TIME  70.00 

01  STANCE  206.186 
-14.77  A7L  90.56  HCA 


95.01  SMA  145.M  ECC  .25606 


RC  72.672  GL  -2.05  GP 

PLANfTOCENTRIC  CONIC 
C3  65.970  VHL  8.122 
LNCH  TIME 


26.32  ZAL  169.64  ZAP  64.50  ETS  348.66  ZA£  154.78  ETE 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


TC3 

.0018 

BAU 

.2J05 

RC3 

.2387 

FAU 

.09003 

FC3-1 

4815 

BSP 

1310 

0C3 

.2387 

FSP 

-531 

0 22  30 

12  0 56 

1 43  14 

13  22  53 

2 50  4 

14  32  33 
DIFFERENTIAL  CORRECTIONS 

TDE  -.2920  TRA  -.6655 
ROE  -.3222  RRA  .4410 
FOE-1 .1082  FRA-i .0790 
BOE  .4346  BRA  .7983 

LAUNCH  DATE  MAR  12  1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.76  LAP  -.77  LOP  269.43 

RC  74.919  CL  -2.75  GP  27.41 

planetocentric  CONIC 
C3  64.643  VHL  8.040  OLA  -1.94 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  0 28  23  2445.17 

90.00  11  57  35  5209,72 

100.00  1 48  49  2185.70 

100.00  13  19  50  4944.42 

110.00  2 54  59  1978.57 

110.00  14  30  10  4724.32 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3223  TRA  -.7183  TC3  -.0373 
ROE  -.2964  RRA  .4473  RC3  .2616 
FOE-1.2013  FRA-1.1146  FC3-1 .2673 
0OE  .4379  BRA  .8462  BC3  .2642 


OLA  -1.32 

RAL  241 

RAD  6569.3 

VEL  13.687 

PTH  2.50 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2469.29 

-24 .82 

58.28 

243.71 

104 .08 

5195.34 

26.06 

232.93 

244.82 

78.51 

2208.89 

-26.21 

38.74 

243.31 

104.92 

4930.98 

27.46 

21345 

244.49 

77.70 

1999.68 

-29.95 

21.63 

242.09 

107.31 

4712.95 

31.25 

195.56 

243.45 

75.38 

INJ 


5.212 
TIME 

1 3 40 

13  27  31 

2 20  3 

14  45  4 

3 23  24 

15  51  6 


OP  A 31  .08 
PO  CST  TIM 

1869.3 

4595.3 

1608.9 
4331 .0 
1399.7 

4112.9 


'IVAL 

CATE 

MAY 

21  1969 

INC 

.5838 

vi 

29-972 

APO 

182.30 

V2 

34.853 

ETC 

15545 

CLP 

-61  .29 

RAP 

12,29 

ECC 

2.0857 

INJ 

2 LAT 

INJ 

c LONG 

- 

22.64 

50-29 

VL  29.501 
VP  39.057 
7AL  169.43 

RAL  2.42 
INJ  LAT 
-24.41 
26.25 
-25.79 
27.65 
-29.51 
31.44 

BAU  .2283 
FAU  .09463 
BSP  1511 
FSP  -591 


MID-COURSE  EXECUTION  ACCURACY 
SOT  512-8  SGR  546.7  SOS  190.8 
RRT  -.3503  RRP  -.6657  RTF  .4532 
$06  749.5  R23  .1261  R13  -.6942 
SOI  6J7.0  S02  425.5  THA  129.82 

flight  time  72.00 

DISTANCE  214.697 

OAL  -14.61  AZL  90.77  HCA  96.18  SNA  145.02 

GAP  -2.40  ATP  89.89  TAL  249.89  TAP  348.07 

TAP  69.18  ETS  350.86  7AE  154.07  ETC  83.42 

RAO  6569.2  VEL  13.638  PTH  2.49  VHP  5.052 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


24.21  224.74 

-23.90  30.70 

25.49  204.91 

-27.29  13.45 

28.92  187.13 

ORBIT  DETERMINATION  ACCURACY 
ST  249.5  SR  246.0  SS  367.7 
5485  CRS  -.7752  CST  -.9482 


CRT 

LSA 

ELI 


478.0  MSA 
308.3  EL2 


1 70 . 5 SSA  20. 4 
166.5  ALF  44.26 


ARRIVAL  OATE  HAY  23  1969 


36.64 

233.94 

37.14 
214.11 

20.15 
196.39 


243.43 

245.06 

243.02 

244.74 

241 .74 
243.73 


104.81 

78.98 

105.66 

78.17 

106.09 

75.63 


1 9 6 

13  24  25 

2 25  15 

14  42  15 

3 27  58 

15  48  54 


MID-COURSE  EXECUTION  ACCURACY 
SGT  564.5  SCR  568.5  SG3  203.0 
RRT  -.4364  RRF  -.6962  RTF  .5475 
see  801.2  R23  .1347  R13  -.7348 
SCI  679.0  962  425.3  THA  134.55 


ECC  .25334  INC  .7735  Vi  29.912 

RCA  10B.2B  APO  181.76  V2  34.844 

7AC  106.63  ETC  155.88  CLP  -66.40 

OPA  31.25  RAP  9.91  ECC  2.0639 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1845.2  -22.14  48.70 

4609.7  24.47  225.72 

1585.7  -23.39  29.16 

4344.4  25.74  205.83 

1378.6  -26.76  12-04 

4124.3  29.17  187.92 

0R8IT  DETERMINATION  ACCURACY 

ST  276.4  SR  232.2  SS  388.8 

CRT  .5266  CRS  -.7601  CST  -.9481 

LSA  501.3  MSA  172.4  SSA  20.5 

ELI  317.4  EL2  171 .9  ALF  35.82 


LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.78  LAP  -.95  LOP  272.59 

RC  77.194  GL  -3.47  GP  28.46 

planetocentric  conic 
C3  63.372  VHL  7.961  OLA  -2.56 
LNCH  A7MTH  LNCH  TIME  L*I  TIME 
90.00  0 34  31  2421.28 

90.00  11  54  34  5224.05 

100.00  1 54  40  2162.73 

100.00  13  17  6 4957.83 

110.00  3 0 10  1957.66 

110.00  14  28  5 4735.66 

differential  corrections 
TOE  -.3577  TRA  -.7750  TC3  -.0813 
ROE  -.2691  RRA  .4510  RC3  .2841 
FOE- 1.2902  FRA- 1.1 384  FC3-1 .3460 
0OE  .4476  BRA  .8966  BC3  .2955 


FLIGHT  time  74,00 
OISTANCE  221.160 

VL  29.481  GAL  -14.44  AZL  9 0.97  HCA  101.35  SMA  144,83 

VP  39.034  GAP  -1.79  AZP  89.81  TAl  249.69  TAP  35J .04 

ZAL  169.12  ZAP  73.87  ETS  353.12  ?AE  153.01  ETE  91.05 


ARRIVAL  OATE  MAY  25  1969 


RAL  2.81 
INJ  LAT 
-23.99 
26.43 
-25.36 
27.83 
-29.06 
31 .63 

BAU  .2504 
FAU  .09853 
BSP  1753 
FSP  -633 


RAO  6569.2  VEL  13.591  PTH  2,48  VHP  4.926 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


55.01 

234.94 

35.57 

215.06 

18.69 

197.23 


243.25 

245.37 

242.82 

245.06 

241.50 

244.09 


105.51 

79.46 

106.38 

78.64 

108.84 

76.29 


1 14  52 

13  21  38 

2 30  42 

14  39  44 

3 32  48 

15  47  1 


LAUNCH  DATE  MAR  12  1969 
HELIOCENTRIC  CONIC 

RL  148.66  LAL  .00  LOL  171.24  VL  29.453 

RP  108.81  LAP  -1.13  LOP  275.76  VP  39.005 

RC  79.493  Gl  -4.22  GP  29.45  74 L 168.70 

PLANETOCENTRIC  CONIC 
C3  62.143  VHL  7.883 
LNCH  A7MTH  LNCH  TIME 
90.00  0 40  56 

90.00  31  51  48 

100.00  2 0 48 

100.00  13  14  36 

110.00  3 5 36 

110.00  14  26  16 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3993  TRA  -.6356  TC3  -.1302  BAU  .2757 

ROE  -.2420  RRA  .4503  RC3  .3052  FAU  .10132 

FOE-1.3659  FRA-1.1422  FC3-1.41J6  BSP  2017 
BOE  .4669  BRA  .9492  6C3  .3319  FSP  -662 


MID-COURSE  EXECUTION  ACCURACY 
SGT  628.3  SCR  589.7  SG3  213.9 
RRT  -.5131  RRF  -.7235  RTF  .6265 
SG6  861 .7  R23  .1391  R13  -.7696 
SGI  750.2  SG2  423.9  THA  138.53 

flight  time  76 .00 

DISTANCE  227.578 

GAL  -14.28  A7L  91.16  HO  104.51  SMA  144.57 

GAP  -1.22  A7P  89.71  TAL  249.37  TAP  353.88 

ZAP  78.49  ETS  355.44  ZAE  151.63  ETE  98.22 


ECC  .25073  INC  .9663  VI  29.972 

RCA  108.52  APO  181.15  V2  34.835 

ZAC  104,58  ETC  156.68  ClP  -71.57 

OPA  31  .35  RAP  7.51  ECC  2.0429 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1821.3  -21.63  47.14 

4624.0  24.71  226.70 

1562.7  -22.87  27. 6€ 

4357.8  25.98  206.75 

1357.7  -26.21  10.66 

4135.7  29.42  188.71 

ORBIT  DETERMINATION  ACCURACY 

ST  307.2  SR  217.3  SS  409-8 

CRT  .5018  CRS  -.7410  CST  -.9406 

LSA  528.3  MSA  173.1  SSA  20.5 

ELI  334.3  EL2  172.7  AlF  27.43 

ARRIVAL  DATE  MAY  27  1969 


OLA  -348 

RAL  3.27 

RAD  6569-2 

VEL  13.546 

PTH  2.4 8 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2397.38 

-23.54 

53.40 

243  4 5 

106.20 

5238  . 49 

26.61 

235.97 

245.76 

79.94 

2139.76 

-24.91 

34.01 

242.70 

107.08 

4971 .33 

ZB. 01 

216.03 

245.46 

79.11 

1936.78 

-ZB. 59 

17.24 

241.33 

109. 58 

47A7. 09 

31.81 

198.07 

244.53 

76  • 76 

INJ 


4.834 

TIME 


20  55 

13  19  6 

2 36  27 

14  37  29 

3 37  55 

15  45  23 


SGT  704.5  SGR  608.2  $G3  222.5 
RRT  -.5767  RRF  -.7464  RTF  .6895 
SG6  930.8  R23  4438  R13  -.798! 
SCI  829.6  SG2  422.0  THA  142.17 


ECC  .24823  INC  14632  VI  29.972 
RCA  108.69  APO  180.46  V2  34.827 

ZAC  102.57  ETC  157.52  CLP  -76.75 

OPA  31.39  RAP  545  ECC  2.0227 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1797.4  -21  40  45.59 

4638.5  24.95  227.69 

1539.8  -22.33  26.16 

4371.3  26.22  207.68 

1336.8  -25.66  9.29 

4147.1  29.66  189.52 

ORBIT  DETERMINATION  ACCURACY 
ST  342.9  SR  202.0  SS  428.4 

CRT  .4766  CRS  -.7195  CST  -.94 98 

LSA  558.3  MSA  172.6  SSA  20.6 

ELI  360.3  EL2  169.0  ALF  20.35 
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J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  12  J969 


FLIGHT  TIME  78.00 


ARRIVAL  DATE  MA*  Z9  1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.83  LAP  -J .30  LOP  278.92 

RC  81.813  CL  -5.00  CP  30.38 

PLANETOCENTRIC  CONIC 

C3  60.952  VHL  7.807  OLA  -3.80  RAL  3.80 

LNCH  A7HTH  LNCH  TINE  L-J  TIME  INJ  LAT 

90.00  0 47  42  2373.25  -23.08 

90.00  11  49  14  5253.23  26.78 

100.00  27  16  2116.59  -24.44 

100.00  13  12  21  4985.13  28.19 

110.00  3 11  26  1915.72  -28.10 

110.00  14  24  4J  4758.76  31.99 

differential  corrections 

TDE  -.4463  TRA  -.8982  TC3  -.1832  BAU  .3041 

ROE  -.2140  RRA  .4461  RC3  .3252  FAU  .10319 

FDE-1.4329  FRA-1 . 1 323  FC3-1 .4656  BSP  2314 
BDC  .4950  BRA  1.0029  BC3  .3732  FSP  -691 

LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 

RL  148.66  LAL  .00  LOL  171.24  VL  29.376 

RP  108.85  LAP  -1.47  LOP  282.08  VP  38.935 

RC  84.153  CL  -5.82  GP  31.25  TAL  167.36 

PLANETOCENTRIC  CONIC 

C3  59.793  VHL  7.733  OLA  -4.44  RAL  4.39 

LNCH  A7MTH  LNCH  TIME  L-I  TI^C  INJ  LAT 

90.00  0 54  51  2348.65  -22.58 

90.00  11  46  49  5268.49  26.95 

100.00  2 14  7 2092.97  -23.94 

100.00  13  10  15  4999.40  28.36 

110.00  3 17  35  1894.28  -27.59 

110.00  14  23  16  4770.86  32.16 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4991  TRA  -.9622  TC3  -.2396  BAU  .3345 

ROE  -.1865  RRA  .4373  RC3  .3430  FAU  .10386 

FOE-1.4850  FRA-1. 1037  FC3-1.5037  BSP  2625 
BOE  .5328  BRA  1.0569  BC3  .4J84  FSP  -707 


DISTANCE  233.950 

VL  29.418  CAL  -14.12  A7L  91.37  MCA  107.67  SMA  144.25 
VP  38.972  CAP  -.67  ATP  89.59  TAL  248.94  TAP  356.61 
7AL  168. J8  7AP  83.01  ETS  357.83  7AE  149.98  ETE  104.77 


RAO  6569.1  VEL  13.502  PTH  2.47  VHP  4.771 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

51.79  243.13  106.88  1 27  15 

237.01  246.22  80.44  13  16  47 

32.45  242.66  107.77  2 42  32 

217.02  245.94  79.61  14  35  27 

15.80  241.25  110.31  34321 

198.93  245.04  77.24  15  44  0 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  790.9  SGR  624.6  SG3  229.2 
RRT  -.6206  RRF  -.7666  RTF  .7304 
SGB  1007.0  R23  .1404  R13  -.0212 

SGI  916.5  SG2  419.2  THA  145.38 


FLIGHT  TIME  00.00 
DISTANCE  240.200 

GAL  -13. £6  ATL  91.50  MCA  110.83  SMA  143.87 

GAP  -.15  ATP  89.44  TAL  240.40  TAP  359.24 

TAP  87.30  ETS  .26  7A£  140.12  ETE  110.63 

RAO  6569.1  VEL  13.459  PTH  2.46  VHP  4.730 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
50.16  243.19  107.56  1 34  0 

238.10  246.76  00.96  13  14  30 

30.88  242.71  100.46  2 49  0 

210.04  246.50  00.12  14  33  34 

14.34  241.25  111.03  3 49  9 

199.03  245.64  77.75  15  42  47 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  006.2  SGR  637.3  SG3  233.3 
RRT  -.6690  RRF  -.7034  RTF  .7753 
SG0  1091.6  R23  .1542  R13  -.0391 

SG]  1009.2  SG2  4J6.0  THA  140.32 


ECC  .24577  INC  1.3657  VI  29.972 

RCA  108.80  APO  179.70  V2  34. 820 

7AC  100.64  ETC  1 58 . 38  CLP  -01.89 

OPA  31.39  RAP  2.87  ECC  2.0031 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1773.3  -20.55  44.03 

4653.2  25.19  228.71 

1516.6  -21.78  24.67 

4385.1  26.46  208.64 

1315.7  -25.08  7.93 

4158.8  29.90  190.34 

ORBIT  DETERMINATION  ACCURACV 

ST  383.0  SR  186.0  SS  446.5 

CRT  .4466  CRS  -.6927  CST  -.9513 

LSA  592.4  MSA  l7j.O  SSA  20.6 

ELI  393.8  EL2  161.8  ALF  14.79 

ARRIVAL  OATE  HAV  31  1969 


ECC  .24339  INC  1.5754  VI  29.972 

RCA  108.85  APO  178.88  V2  34.813 

7AC  98.81  ETC  159-22  CLP  -86.93 

OPA  31 ,39  RAP  .73  ECC  1 .9840 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1748.7 

4668,5 

1493.0 

4399.4 

1294.3 

4170.9 


-19.97 

25.42 

-21.19 

26.70 

-24.48 

30.14 


42.46 
229.76 
23.15 
209.63 
6.55 
191 .20 


ORBIT  DETERMINATION  ACCURACV 


ST 

427.7 

SR 

169.9 

SS 

462-4 

CRT 

.4132 

CRS 

-.6616 

CST 

-.9531 

LSA 

629.9 

MSA 

160.4 

SSA 

20.5 

ELI 

434.2 

El2 

152.4 

ALF 

10.65 

LAUNCH  OATE  MAR  12  1969 


HELIOCENTRIC  CONIC 


RL 

148 

.66 

LAL 

.00 

RP 

108 

.87 

LAP 

-1  .64 

RC 

86. 

508 

CL 

-6.69 

.00  LOL  171  .24 


PLANETOCENTRIC  CONIC 
C3  58.665  VHL  7.659  OLA  -5.10 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


1 2 29  2323.33 

II  44  29  5284.51 

2 21  25  2068.68 

13  8 14  5014.40 

3 24  9 1872.26 

14  21  59  4783.59 


90.00 
90.00 
100.00 
1 00.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOC  -.5574  TRA-1.0260  TC3  -.2988 

ROE  -.1587  RRA  .4248  RC3  .3593 

FOE-1.5269  FRA-1. 0628  FC3-1 .5286 
BOE  .5795  BRA  1.1105  eC3  .4673 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.89  LAP  -1.80  LOP  288.41 

RC  80.077  CL  -7.61  CP  32.07 

PLANETOCENTRIC  CONIC 


VL  29.329 
VP  38.894 
7AL  166.84 

RAL  5.06 
INJ  LAT 
-22.05 
27.11 
-23.40 
28.53 
-27.04 
32.34 

BAU  .3665 
FAU  .10358 
BSP  2958 
FSP  -720 


VL  29.278 
VP  38.850 
7AL  J 66.02 


FLIGHT  TIME  82.00 
DISTANCE  246.567 

CAL  -13.80  A7L  91.79  HCA  113.99  SMA  143.44 

CAP  .34  A7P  89.27  TAL  247.77  TAP  1.76 

7AP  91.56  ETS  2.74  7A£  146.11  ETE  115.78 

RAO  6569.1  VEL  13.417  PTH  2.45  VHP  4.730 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
40.49  243.32  108.23  1 41  12 

239.24  247.39  81.51  13  12  34 

29.27  242.83  109.15  2 55  54 

219.12  247.14  80.67  14  31  40 

12.06  241.33  111.75  3 55  22 

200.70  246.31  70.20  15  41  42 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  900.5  SGR  647.1  SG3  235.4 
RRT  -.7008  RRF  -.7984  RTF  .8031 
SGB  1181.5  R23  .1609  R13  -.8533 

SGI  1107.3  SG2  412.1  THA  150.96 


C3  57.569 

VHL  7.587 

OLA  -5.79  RAL  5.79 

RAO  6569.0 

VEL  13.376 

PTH  2.44 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

1 10  36 

2297.01 

-21.40 

46.77 

243.54 

100.91 

90.00 

11  42  10 

5301.61 

27.28 

240.46 

240.10 

02.10 

1 00.00 

2 29  14 

2043.45 

-22.83 

27.61 

243.03 

109.04 

100.00 

13  6 15 

5030.41 

28.70 

220.28 

247.07 

01.25 

110.00 

3 31  12 

1849.42 

-26.46 

11.35 

241  .40 

112.40 

110.00 

14  20  46 

4797 .19 

32.53 

201.00 

247.09 

70.06 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6213  TRA-1.0888  TC3  -.3600  BAU  .3993 
ROE  -.1308  RRA  .4007  RC3  .3735  FAU  .10235 
FOE-1. 5571  FRA-1 .0100  FC3-1 .5391  BSP  3308 
BOE  .6349  BRA  1.1629  BC3  .5187  FSP  -727 


FLIGHT  TIME  84.00 
OISTANCE  252.816 

GAL  -13.63  A7L  92.02  HCA  117.15  SMA  142.97 

GAP  .81  ATP  89.08  TAL  247.05  TAP  4.20 

TAP  95.52  ETS  5.26  TAE  144.00  ETE  120.26 

VHP  4.746 
INJ  TIME 
1 40  55 

13  10  32 

3 3 18 

14  30  5 

4 2 2 

15  40  43 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1096. 1 SGR  653.6  SG3  235.4 
RRT  -.7253  RRF  -.8116  RTF  .8240 
SGB  J276.2  R23  .1609  R13  -.0643 

SGI  1209.3  SG2  407.9  THA  153.34 


ARRIVAL  date  JUN  2 1969 


ECC  .24106  INC  1.7941  VI  29.972 
RCA  108.86  APO  17 8.02  V2  34.807 
TAC  97.13  ETC  160.01  ClP  -91.84 

OPA  31.40  RAP  358.74  ECC  1.9655 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1723.5  -19.35  40,85 

4684.5  25.66  230.87 

1468.7  -20.58  21. 61 

4414.4  26.94  210.68 

1272.3  *23.85  5.16 

4185.6  30.39  192.11 

ORBIT  DETERMINATION  ACCURACY 

ST  477.0  SR  153,4  SS  477.7 

CRT  .3709  CRS  -.6217  CST  -.9551 

LSA  672.1  MSA  164,8  SSA  .20.5 

ELI  400.7  EL2  141.3  ALF  7.45 

ARRIVAL  DATE  JUN  4 1969 


ECC  .23877  INC  2.0236  VJ  29-972 
RCA  100.83  APO  177.11  V2  34.002 
TAC  95.60  EK  160.74  ClP  -96.50 

OPA  31.45  RAP  356.93  ECC  1.9474 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1697.0  -10.70  39.20 

4701.6  25.91  232.07 

1443.4  -19.92  20.03 

4430.4  27.19  211.01 

1249.4  -23.10  3.72 

4197.2  30.65  193.00 

ORBIT  DETERMINATION  ACCURACY 
ST  530.9  SR  136.7  SS  492-1 

CRT  .3166  CRS  -.5699  CST  -.9571 

LSA  7J0.7  MSA  160.5  SSA  20-4 

ELI  532.8  EL2  129.3  ALF  4.95 


2207 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


LAUNCH  date:  mar  \2  1 969  FLIGHT  TIME  86,00  ARRIVAL  OATE  JUN  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  259.027 


RL  148.66 

LAL 

.00 

LOL  171.24 

VL  29.221 

GAL  -13.46 

A7L  92.27  HCA  120.31 

SMA 

142.47 

ECC  .23653 

INC  2.2664 

Vl 

29.972 

RP  108.90 

LAP 

-1  .96 

LOP  291.57 

VP  38 .804 

GAP  1 .25 

A7P  88.86 

TAL  246.24 

TAP 

6.55 

RCA  108.77 

APO  176.16 

V2 

34.797 

RC  91.256  CL  -8.60 
PLANETOCENTRIC  CONIC 

GP  33.66 

7AL  165.11 

7AP  99.24 

ETS  7.82 

7AE  141.85 

ETE 

124.12 

7AC  94.25 

ETC  161  .40 

CLP 

-101.12 

C3  56.510 

VHL 

7.517 

OLA  -6.32  RAL  6.59 

RAO  6569.0 

VEL  13.337 

PTH  2.44 

VHP 

4.784 

DPA  51.58 

RAP  355.30 

ECC 

1 .9300 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN, 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

J 

19  25 

2269.38 

-20.86 

44.96 

243.84 

109.60 

1 

57  15 

1669.4 

-18.00 

37.48 

90.00 

11 

39  48 

5320.13 

27.45 

241.79 

248.91 

82.75 

13 

8 28 

4720.1 

26.16 

233.36 

100.00 

2 

37  40 

2016.98 

-22.21 

25.89 

243.31 

110.54 

3 

11  17 

1417.0 

-19.21 

18.38 

100.00 

13 

4 15 

5047.76 

28.87 

221.54 

248.70 

SI. 90 

14 

28  22 

4447.8 

27.45 

213.03 

110.00 

3 

38  49 

1825.53 

-25.83 

9.78 

241 .72 

113.22 

4 

9 14 

1225.5 

-22.46 

2.24 

1 10.00 

14 

19  35 

4811.97 

J2.  n 

202.91 

247.96 

79.49 

15 

39  47 

4212.0 

30.92 

1 94 . 1 5 

DIFFERENTIAL  corrections  mid-course  execution  accuracy  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6909 

TRA-1,1495 

TC3  -.4226  BAU 

.4323 

SGT  1207.7  SCR 

657.0 

SG3 

233.5 

ST 

589.6  SR 

120.2 

SS 

505.6 

ROC 

-.1028 

RRA  .3888 

RC3  .3858  FAU 

.10025 

RRT  -.7440  RRF 

-.82S4 

RTF 

.8396 

CRT 

.2433  CRS 

-.4994 

CST 

-.9591 

* 

FOE' 

■1.5768 

FRA  -.9468 

FC3-1 .5358  BSP 

3670 

SGB  1374.8  R23 

.1783 

R13 

-.8727 

LSA 

770.2  MSA 

155.6 

SSA 

20.2 

* 

eoe 

.6985 

BRA  1.2135 

BC3  .5722  FSP 

-728 

SGI  1314.4  SG2 

403.4 

THA 

155.51 

Eli 

590.4  EL2 

116.4 

alf 

2.95 

LAUNCH 

DATE  MAR  12  1969 

FLIGHT  TIME 

88.00 

ARRIVAL 

DATE 

JUN 

8 1969 

HELIOCENTRIC  CONIC  OISTANCE  265.203 

Rl  148. 66  LAL  .00  LOL  171.24  VL  29.161  GAL  -13.28  AZU  92,53  HCA  123.46  SMA  141.93  ECC  .23433  INC  2.5254  Vl  29.972 

RP  108. 92  LAP  -2.11  LOP  294.73  VP  38.735  CAP  1 .67  ATP  88.61  TAL  245.36  TAP  8.82  RCA  .J00 .67  APO  175.19  V2  34.793 

RC  93.644  GL  -9.66  OP  34.46  TAL  164.09  TAP  102.68  ETS  10.43  TAC  139.68  ETE  127.41  TAC  93.07  ETC  161.96  ClP-105.44 

PLA^CTOCENTRIC  CONIC 


C3  55.493 

VHL 

7.449 

DUt  -7.3 o »A L 7.47  «A0  636 9.0  VEL  13.299  PTH  2.43 

VHP  4 

.842 

DPA 

31  .81 

RAP  353.85 

ECC  1 .9133 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 

90.00 

1 

28  58 

2240.09 

-20*18 

43.10  244.23 

110.30 

2 6 

18 

1640.1 

-17.23 

35.67 

“ 

90.00 

11 

37  17 

5340.49 

27.61 

243.26  249.84 

83.46 

13  6 

18 

4740.5 

26.42 

234.80 

z 

100.00 

2 

46  48 

1988.96 

-21.53 

24.09  243.68 

111.25 

3 19 

57 

1389.0 

-18.45 

16.65 

100.00 

13 

2 8 

5066.85 

29.05 

222.94  249.64 

82.61 

14  26 

35 

4466.9 

27.72 

214.38 

11 0.00 

3 

47  3 

1800.31 

-25.14 

8.14  242.04 

113.97 

4 17 

4 

1200.3 

-21 .68 

.69 

110.00 

14 

18  22 

4828.26 

32.91 

204.14  248.96 

80.19 

15  38 

50 

4228.3 

31  .21 

195.33 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7661 

TRA- 

-1.2066 

TC3  -.4855  BAU  .4646 

SGT  1321 .3  SGR 

656.2  SG3 

229.3 

ST 

653.0 

SR  104.3 

SS  517.3 

Z 

ROE  -.0754 

RRA 

.3646 

RC3  .3956  FAU  .09719 

RRT  -.7573  RRF 

-.8336  RTF 

.8509 

CRT 

.1468 

CRS  -.4054 

CST  -.9610 

~ 

FOE-1 .5834 

FRA 

-.8712  FC3-1.5163 

BSP  4018 

SGB  1475.3  R23 

.1896  R13  - 

.8787 

LSA 

825.8 

MSA  1 50 . 3 

SSA  20.0 

BOE  .7698 

BRA 

1.2604 

BC3  .6263  FSP  -714 

SGI  1420.4  SG2 

398.7  THA  157.52 

ELI 

653.2 

EL2  103.1 

ALF  1.38 

- 

launch  DATE 

MAR 

12  1969 

flight  time 

90.00 

arrival  DATE 

JUN  10  1969 

HELTOCENTRIC  CONIC  DISTANCE  271.345 

RL  148.66  LAL  .00  LOL  171.24  VL  29.098  GAL  -13.10  A7L  92.80  Ha  126.62  SMA  141.37  ECC  .23218  INC  2.8039  Vl  29.97? 

RP  108.93  LAP  -2.25  LOP  297.69  VP  38.704  GAP  2.07  ATP  88.33  TAL  244.40  TAP  11.02  RCA  108.55  APO  174.19  V2  34.789 

RC  96.038  GL  -10.82  GP  35.30  TAL  162.96  TAP  105.85  ETS  13.09  TAC  137.51  ETC  130.21  TAC  92.06  ETC  162.43  ClP-109.55 

PlanETOCEnTRIC  CONIC 


C3  54.531 

VHL  7 . 384 

OLA  -8.14 

RAL  8.44 

RAO  6569.0  VEL  13.262  PTH  2.42 

VHP  4.921 

DPA  32.17 

RAP 

352.56 

tcc 

J .8974 

I. 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1 

90.00 

1 39  23 

2208.73 

-19.43 

41.11  244.72 

ill. 02 

2 16 

12 

1608.7 

•16.40 

33.75 

s 

90.00 

11  34  33 

5363.22 

27.76 

244.90  250.89 

64.27 

13  3 

56 

4763.2 

26.69 

236.40 

: 

1 00.00 

2 56  48 

1959.01 

-20.70 

22.18  244.15 

111.99 

3 29 

27 

1359.0 

17.61 

14.02 

100.00 

12  59  49 

5088.17 

29.22 

224.50  250.71 

83.41 

14  24 

38 

4400.2 

20.00 

215.91 

110.00 

3 56  3 

1773.44 

-24.38 

6.41  242.47 

114.73 

4 25 

37 

1173.4 

- 

■20.04 

359.06 

110.00 

14  J7  3 

4846.50 

33,11 

205.52  250.09 

80.99 

15  37 

49 

4246.5 

31  .52 

196.66 

- 

JIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8481 

TRA-i .2600 

TC3  - . 3489  BAU  .4970 

SGT  1437.2  SGR 

654.3  SG3  224.2 

ST  722.  J 

SR 

09.2 

SS 

530.1 

_ 

ROE  -.0466 

RRA  .3380  RC3  .4043  FAU  .09372 

RRT  -.7677  RRF 

-.8439  RTF 

.8597 

CRT  -.0026 

CRS 

-.2567 

CST 

-.9630 

FOE- 1.5865 

FRA  -.7937  FC3-1 .4880  BSP  4393 

SG6  1579.1  RZ3 

.2022  R13  - 

.8835 

LSA  060.2  MSA 

144.9 

SSA 

19.7 

BOE  .8494 

WA  1.3045 

0C3  .6817 

FSP  -703 

SGI  1529.1  SG2 

394.1  THA  159.30 

ELI  722.1 

EL2 

89.2 

ALF 

179.90 

LAUNCH  DATE  MAR  12  1 969  FLIGHT  TI«  92.00  ARRIVAL  DATE  JUN  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  277.454 

RL  148.66  LAL  .00  LOL  171.24  VL  29.031  GAL  -12.92  ATL  93.11  Ha  129.77  SMA  140.79  ECC  .23006  INC  3.1060  Vl  29.972 

RP  108.94  LAP  -2.39  LOP  301.06  VP  38.652  GAP-  2.45  ATP  88.01  TAL  243.38  TAP  13.15  RCA  108.40  APO  173.18  V2  34.787 

RC  98.436  GL  -12.08  GP  36.20  TAL  161.71  ZAP  108.71  ETS  15.83  TA£  135.36  ETE  132.56  TAC  91.22  ETC  162.00  CLP-113.43 

PLAICTOCENTRIC  CONIC 

C3  53.637  VHL  7.324  OLA  -9.07  RAL  9.49  RAO  6568.9  VEL  13.229  PTH  2.42  VHP  5.019  OPA  32*67  RAP  351.44  ECC  1.8827 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

50  53 

2174.82 

-18.58 

38.98  245.33 

111.76 

2 27 

7 

1574.0 

■15.47 

31  .69 

90.00 

11 

31  27 

5388.96 

27,94 

246.77  252.09 

85.19 

13  1 

16 

4709.0 

26.90 

230.23 

100.00 

3 

7 47 

1926.69 

-19.94 

20.15  244.74 

112.74 

3 39 

54 

1326.7 

16.69 

12.06 

100.00 

12 

57  13 

5112.32 

29.40 

226.27  251.93 

84.33 

14  22  26 

4512.3 

20.30 

217.64 

110.00 

4 

5 57 

1744.57 

-23.55 

4.59  243.00 

115.52 

4 35 

2 

1144.6 

19.92 

357.33 

110.00 

14 

15  33 

4867.20 

33.32 

207.10  251.38 

81.90 

15  36 

40 

4267.2 

31.05 

190.19 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9373 

TRA- 

•1.3084 

TCS  -.61  IS  BAU  .5285 

SGT  133379~5CR 

650.3  SG3 

217.7 

ST  796.9 

SR 

76.7 

SS 

542.0 

ROE  -.0172 

RRA 

.3083  RC3  .4113  FAU  .08971 

RRT  -.7749  «RF 

-.8537  RTF 

.8664 

CRT  -.2198 

CRS 

-.0322 

CST 

-.9649 

FOE-1. 5833 

FRA 

-.7117  FC3-J.4480  BSP  4767 

SGB  1684.5  R23 

.2164  R13 

-.8871 

LSA  956.9 

MSA 

139.6 

SSA 

19.2 

BOE  .9374 

BRA 

1 .344  3 

8C3  .7370  PSP  -686 

SGJ  1638.8  SG2 

389.7  THA  3 

160.91 

ELI  797.J 

El2 

74.0 

alf 

170.70 

2208 


n m hi  mu  i i mi  mini 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  MAR  12  3 969 


flight  time  94.00 


ARRIVAL  CATE  JUN  34  1 969 


HELIOCENTRIC  CONIC 

RL  140.66  LAL  .00  LOL  171.24  VL  20.962 

RP  100.94  lap  -2.52  LOP  304.22  VP  30.590 

RC  100.037  Gl  -13.40  GP  37.21  7AL  160.31 

PLANETOCENTRIC  CONIC 

C3  52.031  VHL  7.269  CLA  -10.09  RAL  10.64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAt 
90.00  2 3 39  2137.79  -17.63 

90.00  11  27  52  5410.49  20.09 

100.00  3 20  0 1091.47  -19.00 

100.00  12  54  12  5140.05  29.57 

110.00  4 16  55  1713.20  -22.62 

110.00  14  13  47  4091 .00  33.54 

OIFFERENTIAL  CORRECTIONS 

TOE-1 .0343  TRA-J .3505  TC3  -.6725  6AU  .5506 
ROE  .0126  RRA  .2740  RC3  .4161  FAU  .00515 

FOE-1.5720  FRA  -.6243  FC3-1 .3953  BSP  5124 

BOE  1.0344  0RA  1.3701  BC3  .7900  FSP  -66J 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 

RL  140.66  LAL  .00  LOL  171.24  VL  20.091 

RP  100.95  LAP  -2.64  LCP  307.30  VP  30.544 

RC  103.240  CL  -15.02  GP  30.35  7AL  150.77 

PLANETOCENTRIC  CONIC 

C3  52.143  VHL  7.221  CLA  -11.23  RAL  11.91 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 10  1 2096.92  -16.55 

90.00  11  23  36  5452.07  20.22 

100.00  3 33  43  1052.71  -17.93 

100.00  12  50  35  5172.31  29.72 

110.00  4 29  10  1679.05  -21 .57 

110.00  14  11  37  4918.73  33.75 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1423  TRA-1.3064  TC3  -.7319  BAU  .5001 

ROE  .0446  RRA  .2300  RC3  .4196  FAU  .00040 

FOE-1.5627  FRA  -.5391  FC3-1 .3349  0SP  5500 

BOE  1.1432  BRA  1.4060  0C3  .0437  FSP  -630 


LAUNCH  CATE  MAR  32  1969 


DISTANCE  203.534 

GAL  -12.72  A7L  93.44  MCA  132.92  SMA  140.20  ECC  .22800  INC  3.4372  VI  29.972 

GAP  2.01  A7P  07.66  TAl  242.30  TAP  15.22  RCA  100.23  APO  172-16  V2  34.785 

ZAP  111.27  ETS  10.65  7AE  133.22  ETE  134.52  ZAC  90.53  ETC  163.07  ClP-117.30 


RAO  6560.9  VEL  13.190  PTH  2.41  VHP  5.136 
INJ  LONG  INJ  RT  A5C  INJ  A7WTH  INJ  TIME 


246.07 

253.46 

245.46 
253.33 
243.66 
252.06 


DPA  33.35  RAP  350.43  ECC  1.8695 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2 39  17 
12  50  10 

3 51  32 

14  19  52 

4 45  20 

15  35  18 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  1670.2  SGR  643.7  SC3  209.9 
RRT  -.7700  RRF  -.0620  RTF  .07jl 
SG6  1790.0  R23  .2324  R13  -.6095 

SGI  1747.9  SG2  305.0  THA  162.41 

Flight  time  96.00 

DISTANCE  209.506 


1537.0  -14.43  29.47 

4010.5  27.27  240.35 

1291.5  -15.66  10.76 

4540.0  20.62  219.64 

1113.3  -10.09  355.40 

4291.0  32-20  199.95 

ORBIT  DETERMINATION  ACCURACY 

ST  078.0  SR  69.2  SS  554.0 

CRT  -.4945  CRS  .2695  CST  -.9660 

LSA  1032.0  MSA  134.6  SSA  10.5 

ELI  070.7  El2  60.1  AlF  177.76 

ARRIVAL  CATE  JUN  16  1969 


GAL  -12.53 

AZl  93.00  HCA  136.07 

SMA 

139.59 

ECC  .22599 

INC 

3.004 J 

VJ  29.972 

GAP  3.15 

A7P  07.26 

TAL  241.16 

TAP 

17.24 

RCA  108.04 

APO 

173  .13 

V2  34.704 

1 

ZAP  113.51 

ETS  21.50 

7AE  131.00 

ETE 

1 36 . 1 5 

ZAC  89.92 

ETC 

163.26 

ClP-120. 57 

RAO  6560.9 

VEL  13.172 

PTH  2,41 

VHP 

5.275 

DPA  34.2J 

RAP 

349.49 

ECC  I .8581 

f 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

In. 

1 2 LAT 

INJ  2 LONG 

34.J7 

246.99 

113.31 

2 

52 

58 

1496.9 

■13.26 

27.04 

251  .42 

255.04 

07.51 

12 

54 

29 

4852.9 

27.57 

242.02 

15.50 

246.36 

114.33 

4 

4 

35 

1252.7 

- 

14.49 

8.47 

230.70 

254.95 

06.64 

14 

16 

47 

4572.3 

20.94 

221 .98 

.53 

244,49 

117.19 

4 

57 

9 

1079.1 

- 

17.75 

353.40 

211.07 

254.57 

04.21 

15 

33 

36 

4310.7 

32.58 

202.03 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  1707,9  SGR 

637.J  SG3  201.6 

ST  967.3 

SR 

70.3 

SS  568.9 

RRT 

7000  RRF  - 

.0722  RTF 

.6751 

CRT  -.7669 

CRS 

.5905 

CST  -.9688 

see  1896.0  R23 

.2493  R13  - 

.8917 

LSA  1116.7 

MSA 

130.2 

SSA  17.7 

- 

SGI  1059.1  SG2 

302.0  THA  163.74 

ELI  968.9 

EL2 

45.0 

ALF  176.80 

flight  time 

98.00 

APffI VAl 

CATC 

JUN  38  1969 

= 

HELIOCENTRIC  CONIC 


DISTANCE  295.611 


RL  340.66 

LAL 

.00 

La  1 71  .24 

VL  20.018 

gal  -12.32 

AZl  94.22 

HCA  139.22 

SMA 

138.97 

ECC  .22403 

INC  4.21 54 

VI  29.972 

RP  100.95 

LAP 

-2.75 

LC*>  310,54 

VP  30.400 

GAP  3.40 

AZP  86.01 

TAl  239.97 

TAP 

19.19 

RCA  107.84 

APO  170.11 

V2  34.703 

* 

RC  105.643  GL 
PLANETOCENTRIC  1 

-16.74 

CONIC 

GP  39.65 

ZAL  157.04 

ZAP  115.40 

ETS  24.64 

ZAE  120.92 

ETE 

137.49 

ZAC  89.42 

ETC  163.36 

ClP-123.06 

- 

C3  51.611 

VHL 

7.104 

CLA  -12.51 

ral  1 j.yo 

RAC  6568.9 

VEL  13.152 

PTH  2.40 

VHP 

5.430 

CPA  35.29 

RAP  340.59 

ECC  1 .6494 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

Inj  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

Inj  2 LONG 

- 

90.00 

2 

34  2J 

2051 .27 

-15.30 

33  .40 

248.13 

114.12 

3 

0 32 

1451  .3 

-13.91 

24.36 

- 

90.00 

11 

10  24 

5493.42 

28.30 

254.39 

256.07 

09.00 

12 

49  50 

4093.4 

27.06 

245.75 

100.00 

3 

49  16 

1809.58 

-16.70 

12.96 

247.46 

115.16 

4 

19  25 

1 209 . 6 

-13.17 

5.95 

100.00 

12 

46  11 

5210.34 

29.04 

233.52 

256.83 

00.12 

14 

13  I 

4630.3 

29.26 

224 .77 

110.00 

4 

43  0 

1641 .27 

-20.30 

358.25 

245.52 

118.06 

5 

10  21 

304J  .3 

-16.46 

351 .31 

110.00 

14 

8 56 

4951 .42 

33.94 

213.60 

256.56 

85.70 

15 

31  27 

4351  .4 

32.98 

204  .49 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2622  TRA- I .4135  TC3  -.7074  BAU  .6150 

RCE  .0774  RRA  .1904  RC3  .4203  FAU  .07522 

FOE  - 1 .5479  FRA  -.4504  FC3-1.2617  BSP  5063 

BOE  1.2645  BRA  1.4273  0C3  .0925  FSP  -606 


MID-COURSE  EXECUTION  accuracy  oRen  CETERMINA 

SOT  1904.3  SGR  620.3  SG3  192.1  ST  1065.1  sR 

RRT  -.7793  RRF  -.0007  RTF  .0700  CRT  -.9267  CRS 

SG0  2005.3  R23  .2677  R13  -.8930  LSA  1210.1  MSA 

SGI  1960.0  SC2  300.5  THA  165.01  ElJ  1067.7  Ei2 


TION  ACCURACY 
80.6  SS  582.9 
.0252  CST  -.9708 
126.0  SSA  16.6 
30.2  AlF  J75.90 


LAUNCH  CATE  MAR  12  J 969 


flight  time  100.00 


ARRIVAL  CATE  JUN  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  301.610 

RL  140.66  LAL  .00  LOL  1 71.24  VL  20.743  GAL  -12.11  AZL  94.60  HCA  142.37  SMA  130.35  ECC  .22213  INC  4.6027  VI  29.972 

RP  100.95  LAP  -2.06  LOP  313.70  VP  30.433  GAP  3.79  A7P  06.29  TAl  230.73  TAP  21.10  RCA  107.62  APO  169.08  v2  34.703 

RC  100.045  Gl  -10.60  GP  41. J6  ZAL  155.09  ZAP  116.94  ETS  27.07  7A£  126.72  ETE  130.57  7AC  00.97  ETC  3 63.39  ClP-126.99 

PLANETOCENTRIC  CONIC 

C3  51.293  VHL  7.162  DlA  -13.96  RAL  14.85  RAO  6560.9  V£l  13.140  PTH  2.40  VHP  5.630  CPA  36.59  RAP  347.66  ECC  1.0441 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  Inj  2 LONG 

90.00  2 53  11  1999.65  -13.04  28.31  249.54  114.95  3 26  30  1399.6  -JO. 36  21.36 

90.00  11  11  57  5541.97  20.31  257.94  259.01  90.78  1244  19  4942.0  28.12  249.28 

100.00  470  1761.04  -15.27  JO. 06  240.04  I16.0I  4 36  29  1161.0  -11.65  3.15 

100.00  12  40  4j  5255.01  29.09  236.90  259.02  09.90  14  817  4655.8  29.56  228.13 

110.00  4 58  40  1599.10  -19.01  355.75  246.01  110.96  5 25  27  9 99.2  -15.00  340.93 

110.00  14  5 30  4990.43  34.10  216.63  250.90  07.49  15  20  41  4390.4  33.38  207.47 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMlNA TION  ACCURACY 

TDE-1.3987  TRA-J .4319  TC3  -.0304  0AU  .6427  SGT  2021 .0  SGR  619.0  SG3  102.3  $T  1174.2  SR  99.5  SS  599.2 

ROE  .1127  RRA  .1546  RC3  .4J00  FAU  .06991  RRT  -.7754  RRF  -.0090  RTF  .0009  CRT  -.9042  CRS  .9370  CST  -.9750 

FDE-1.5342  FRA  -.3653  FC3-J  .1799  BSP  6244  SG6  21J4.7  R23  .2861  R13  -.0947  LSA  1 33  6.1  MSA  124.5  SSA  15.3 

BDE  1.4032  BRA  1 .4402  0C3  .9372  FSP  -570  SGI  2000.2  SG2  300.4  THA  166.16  El  J 3 1 70 . 3 El2  3 7.6  AlF  175.23 


2209 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69* 


LAUNCH  CATE  M A*  12  1969 

heliocentric  CONIC 
RL  I 40. 66  LAL  .00 
RP  108.94  LAP  -£.95 
RC  1 10.446  CL  - 20.89 
planetocentric  conic 
C3  51 .269  VHL  7.J60 
LNCH  A7MTH  LNCH  TIME 
90.00  3 15  15 

90.00  II  3 45 

100.00  4 27  59 

100.00  12  33  42 

110.00  5 17  6 

110.00  14  1 5 

DIFFERENT IAL  CORRECTIONS 
TCE-1.5566  TRA-J .4393  TC3  -.0826 
ROE  .1499  RRA  .1059  RC3  .4136 
FOE- 1.5204  ERA  -.2818  FC3-I .0870 
80E  1.5638  BRA  1 .4432  0C3  .9747 

LAUNCH  DATE  MAR  12  1969 


flight  time  102.00 

DISTANCE  307.586 


La  171  .24 

VL  28 

.667 

GAL  -11.89 

AZL  95.22 

HCA 

145.51 

SMA 

137 

.72 

LOP  316.87 

VP  38 

.377 

GAP  4.09 

AZP  85.69 

TAL 

237.44 

TAP 

22 

.96 

GP  4 2.91 

ZAL  152.08 

ZAP  118.09 

ETS  31.29 

ZAE 

124.45 

ETE 

139 

.46 

OLA  -15.63 

RAL  1 

6.59 

RAO  6568.9 

VEL  13.139 

PTH 

2.40 

VHP 

5. 

050 

L-I  TIME 

INJ 

LAT 

INJ  LONG 

INJ  RT  AS C 

INJ  AZMTH 

INJ 

l time 

1940.35 

-12. 

11 

24.82 

251 .33 

115.79 

3 

47 

35 

5601 .03 

28. 

18 

262.25 

261 .51 

92.94 

12 

37 

6 

1705.65 

-13. 

59 

6.81 

250.58 

116.80 

4 

56 

25 

5310.96 

29. 

83 

241  .00 

261 .60 

92.05 

14 

2 

13 

1551  .81 

-17. 

42 

352.99 

248.43 

119.89 

5 

42 

58 

5037.57 

34, 

10 

220.31 

261.67 

89.67 

15 

25 

2 

ARRIVAL  CATE  JUN  22  1969 


.22028  INC  5.2218  VI  29.972 
107.39  APO  168.06  V2  34.784 
88.53  ETC  163.38  ClP'130.00 

DPA  38.15  RAP  346.63  ECC  1 .8438 


PO  CST  TIM 
3340.4 

5001 .0 
1105.7 

4711 .0 
951  .8 

4437.6 


INJ 


2 LAT 
-8.54 
28.29 
-9.88 
29.79 
13.32 
33.76 


INJ  2 LONG 
17.95 
253.59 
359.99 
232 . 19 
346.29 
211  .10 


0AU  .6681  SOT  2139.9  SCR  6 

FAU  .06438  RRT  -.7676  RRF  -.8959  RTF 

BSP  6634  SOB  2225.3  R23  .3042 

FSP  -548  SCI  2192.3  SC2  382.0 

FLIGHT  TIME  104.00 


ORBIT  DETERMINATION  ACCURACY 


SC3 

171  .9 

ST 

1296.8 

SR 

124 .1 

SS 

617.3 

RTF 

.0830 

CRT 

-.9914 

CRS 

.9820 

CST 

-.9753 

R13 

-.8965 

LSA 

1436.1 

MSA 

123.7 

SSA 

13.8 

THA 

167.25 

ELI 

1302.6 

El2 

16.1 

AlF 

174.58 

ARRIVAL  CATE  JUN  24  1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00 

La  171.24 

VL  28.590 

DISTANCE  313.! 
CAL  -11.67  AZL  95.85 

RP  100.94 

LAP  -3.04 

LOP  320.03 

VP  38.321 

CAP  4.37 

AZP  05.00 

RC  112.844 

CL  -23.4] 

CP  44.96 

7AL  150.37 

ZAP  110.81 

ETS  34.93 

planetocentric  conic 
C3  51.664  VHL  7.100 

OLA  -17.55 

RAL  18.56 

RAO  6568.9 

VEl  13.154 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 41  41 

1870.08 

-10.02 

20.70 

253.64 

9 0.00 

10  53  2 

5674.31 

27.01 

267.58 

264.46 

1 00.00 

4 52  49 

1641.38 

-11 .58 

3.10 

252.82 

100.00 

12  24  35 

5379.05 

29.56 

246.04 

264.64 

110.00 

5 38  37 

1497.86 

-15.57 

349.91 

250.52 

110.00 

13  55  16 

5095.33 

34.11 

224.82 

264.97 

24.77  RCA  107.14  APO  167.05  V2 
140.19  ZAC  88.0 5 ETC  163.34  ClP 


29.972 

34.786 

132.93 


2.40  VHP  6.133  DPA  39.97  RAP  345.40  ECC  I .0503 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

116.62 

4 12  52 

1270.9 

-6.37 

14  .01 

95.58 

12  27  36 

5074.3 

28.29 

250 .95 

117.7$ 

5 20  10 

1041 .4 

-7.70 

356.37 

94.69 

13  54  14 

4779,0 

29.89 

237.25 

120.82 

6 3 35 

897.9 

-11 .36 

343.33 

92.33 

15  20  12 

4495.3 

34.06 

215 .58 

DIFFERENTIAL  CORRECTIONS 
TOE-1.7410  TRA-1.4314  TC3  -.91 51  BAU  .6905 

ROE  .1073  RRA  .0497  RC3  .4025  FAU  .05040 

FOE-1.5032  FRA  -.1976  FC3  -.9800  BSP  6985 

BOE  1.7510  BRA  1.4323  8C3  .9997  FSP  -509 


ORBIT  DETERMINATION  ACCURACY 


SOT  2255. 8 SCR  599.0  SC 3 160.4 

RRT  -.7534  RRF  -.0999  RTF  .0067 
5C6  2334.0  R23  .3218  R13  -.8983 

SC]  2301.9  SG2  386.0  THA  168.35 


ST 

1434.0 

SR 

150.8 

SS 

635.8 

CRT 

-.9810 

CRS 

.9959 

CST 

-.9776 

LSA 

1570.9 

MSA 

124.3 

SSA 

12.0 

ELI 

1441  .6 

El2 

28.5 

ALF 

174 .10 

LAUNCH  DATE  mar  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 
RP  108.93  LAP  -3.12  LOP  323.20 
RC  115.239  CL  -26.32  GP  47,37 
planetocentric  conic 
C3  52.673  VHL  7.258  OLA  -19.77 
LNCH  AZMTH  LNCH  TIME  L'l  TIME 
90.00  4 14  10  1707.16 

90.00  10  38  28  5767.64 

100.00  5 23  7 1565.00 

100.00  12  12  20  5464.95 

110.00  6 4 26  1435.59 

110.00  13  47  30  5167 .20 

differential  corrections 

TOE-1.9650  TRA-1.4060  TC3  -.9337 
ROE  .2255  RRA  -.0142  RC3  .3040 
FOE- 1.4081  FRA  -.1104  FC3  -.8624 
BOE  1.9779  BRA  1.4069  BC3  1.0099 


vl  28.513 
VP  38.265 
ZAL  147.47 

RAL  20.82 
INJ  LAT 
-7.43 
27.01 
-9.13 
20.91 
-13.36 
33.77 

BAU  .7112 
FAU  .05247 
BSP  7374 
FSP  -473 


Flight  time  106.00 
DISTANCE  319.468 

GAL  -11.44  AZL  96.61  HCA  151.79  SHA  136.47 

GAP  4.64  AZP  04.17  TAL  234.74  TAP  26.53 

ZAP  119.06  £T$  30.04  ZAE  119.45  ETE  140.85 


ARRIVAL  CATE  JUN  26  1969 


ECC  .23678  INC  6.6129  VI  29.972 
RCA  106.89  APO  166.06  V2  34.789 
ZAC  87.46  ETC  163.33  ClP-135.83 


VEL  13.192 

PTH  2.41 

VHP  6.470 

DPA  4?.09 

RAP  343.05 

ECC  1 .8669 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

256.60 

117.40 

4 44  5 

1187.2 

-3.70 

9.30 

267.91 

98.85 

12  14  36 

5167.6 

27.95 

265.75 

255.76 

118.59 

5 49  12 

965.1 

-5.24 

352.13 

268,23 

97.95 

13  43  25 

4064.9 

29.7J 

243.63 

253.25 

121 .76 

6 28  21 

835.6 

-9.07 

339.97 

268.90 

95.62 

15  13  37 

4567.2 

34.18 

221  .J9 

LAUNCH  DATE  MAR  12  1969 
HELIOCENTRIC  CONIC 

RL  140.66  LAL  .00  La  171.24  VL  20.434 

RP  108.92  LAP  -3.19  LOP  326.36  VP  36.210 

RC  117.630  CL  -29.70  GP  50. 2J  ZAL  144.10 

planetocentric  conic 

C3  54.618  VHL  7,390  OLA  -22.36  RAL  23.47 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  4 56  24  1681 .20  -4.07 

90.00  10  1 7 26  603.49  25.41 

100.00  6 1 30  147^.13  -6.03 

100.00  II  55  2 5576.04  27.59 

110.00  6 36  11  1362.39  -10.71 

110.00  13  36  50  5258.34  32.95 

DIFFERENTIAL  corrections 
TOE -2. 24 30  TRA- 1.3584  TC5  -.9309  BAU  .7280 

ROE  .2599  RRA  - .0895  RC3  .3571  FAU  .04621 

FOE-1.4723  FRA  -.0427  FC3  -.7325  BSP  7762 

BOE  2.2580  BRA  1.3614  BC3  .9971  FSP  -434 


INJ  LONG 
16.00 
274.29 
350.76 
252.34 
346.43 
230.41 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2374.1  SCR  586.3  SC 3 148.6 

RRT  -.7321  RRF  -.0997  RTF  .8907 
SCB  2445.4  R23  .3364  R1 3 -.9013 

SCI  2413.7  SC2  392.9  THA  169.47 

FLIGHT  TIME  108.00 

DISTANCE  325.376 

CAL  -11.20  AZL  97.54  HCA  154.93  SMA  135.85 

GAP  4.89  AZP  83.16  TAL  233.32  TAP  28.25 

ZAP  118.79  ETS  43.07  ZAE  116.60  ETE  141.53 

RAO  6569.0  VEL  13.266  PTH  2.42  VHP  6.898 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


10.02 

305.10 

353.51 

260.40 

342.43 

237.39 


260.82 
27l  .07 
259.74 
272.41 
256.90 
273.59 


110.05 

102.94 

119.33 

101.99 

122.66 

99.67 


5 24  26 
10  27  29 

6 26  1 
13  27  59 

6 58  53 
15  4 28 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2492.8  SCR  569.9  SG3  136.0 
RRT  -.6977  RRF  -.0906  RTF  .8962 
SCB  2557.1  R23  .3469  RJ 3 -.9055 

SCI  2525.2  SG2  403.1  THA  170.70 


ST 

1591  .7 

SR 

170.8 

SS 

657.3 

CRT 

-.9681 

CRS 

.9971 

CST 

-.9803 

LSA 

1726.7 

MSA 

126.4 

SSA 

10.3 

ELI 

1601 .1 

EL2 

44  .6 

ALF 

173.79 

arrival 

CATE 

JUN 

20  1969 

ECC 

.21533 

INC 

7.5439 

Vl 

29.972 

RCA 

106.62 

APO 

165 .07 

V2 

34 .792 

ZAC 

86.69 

ETC 

163.43 

CLP 

-130.00 

OPA 

44  .49 

RAP 

341 .70 

ECC 

1 .8989 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

1081 .2 

-.29 

3.38 

3.5 

26.94 

296.77 

871 .1 

-2.00 

346.95 

4976.0 

20.96 

251 .86 

762.4 

-6.32 

336.08 

4658.3 

33.93 

228.29 

ORBIT  DETERMINATION  ACCURACY 

ST 

1772.7 

SR 

203.3 

SS 

680.6 

CRT 

-.9524 

CRS 

.9915 

CST 

- .9830 

LSA 

1905.3 

MSA 

129.8 

SSA 

8.5 

ELI 

1 783.2 

El2 

61  .6 

alf 

173.76 

2210 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  t VOL  4 1968-69* 


LAUNCH  CATE  MAR  1?  1969 


flight  time  up. do 


ARRIVAL  DATE  JUN  30  1969 


HELIOCENTRIC  CONIC 


Cl  STANCE  331  .260 


RL  146.66 

LAL 

.00 

LOL  171  .24 

VL  28.356 

GAL  -10.95 

A7L  98.72 

HCA  158.06 

SMA  135 

.23 

ECC 

.21354 

INC 

8.7217 

VI  29.97 Z 

RP  106.91 

LAP 

-3.25 

LOP  329.53 

VP  38.155 

GAP  5.14 

AZP  81.90 

TAL  231.87 

TAP  29 

.93 

RCA 

106.35 

APO 

364.11 

V2  34.796 

RC  120.015 

GL 

-33.64 

GP  53.55 

ZAL  140.16 

ZAP  117.91 

ETS  47.74 

ZAE  113.39 

ETE  142 

.40 

ZAC 

85.63 

ETC 

363.78 

CLP-141 .98 

PLANETOCENTRIC  CONIC 

C3  58.060 

VHL 

7.620 

CLA  -25.36 

RAL  26.62 

RAO  6569.1 

VEL  J 3.395 

PTH  2.45 

VHP  7. 

459 

OPA 

47.17 

RAP 

338.91 

ECC  1 .9555 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  - 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

56  12 

1531 .23 

.76 

1.65 

266.8! 

118.31 

6 21 

44 

931  .2 

4.54 

355 .01 

90.00 

9 

42  46 

783.51 

22.11 

317.25 

276.08 

108.16 

9 55 

50 

183.5 

24.39 

309.52 

100.00 

6 

53  23 

1346.65 

-1  .84 

346.64 

265.36 

119.84 

7 15 

49 

746.7 

2.14 

340.12 

100.00 

11 

28  17 

5731 .36 

24.94 

271  .11 

277.06 

107.03 

13  3 

48 

5131  .4 

27.04 

262.93 

110.00 

7 

16  37 

1273.77 

-7.41 

337.68 

261.92 

123.47 

7 37 

50 

673.8 

-2.96 

331  .42 

11 0.00 

13 

21  33 

5377.01 

31  .24 

246.22 

279.09 

104.64 

14  51 

10 

4777.0 

32.93 

237.41 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.5978 

TRA- 

-1  .2741 

TC3  -.8971 

BAU  .7381 

SGT  2609.4  SGR 

545.8  SG3 

122.4 

ST 

1979.5 

SR 

215.9 

SS  704.6 

ROE  . 2801 

RRA 

-.1817 

RC3  .3151 

FAU  .03963 

RRT  - 

.6374  RRF  - 

.8623  RTF 

.9034 

CRT 

-.9302 

CRS 

.9782 

CST  -.9858 

FDE-1 .4536 

FRA 

.0310 

FC3  -.5909 

BSP  8108 

SOB  2665.9  R23 

.3522  R13  - 

.9112 

LSA 

2108.0 

MSA 

134.3 

SSA  6.8 

eoe  2.6129 

BRA 

1 .2870 

BC3  .9508 

FSP  -389 

SGI  2633.1  SG2 

416.7  THA  172.21 

ELI 

1989.7 

El2 

78.9 

ALF  174.20 

LAUNCH  DATE  MAR  12  1969 


FLIGHT  TIME  11 2.00 


ARRIVAL  DATE  JUL  2 1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  1 OS. 89  LAP  -3.30  LOP  332.70 

RC  122.394  GL  -38.23  GP  57.48 

PLANETOCENTRIC  CONIC 


DISTANCE  337.118 

VL  28.277  GAL  -10.69  A7L  100.27  HCA  161.17  SMA  134.62 

VP  38.100  GAP  5.37  A7P  80.27  TAL  230.38  TAP  31.56 

ZAL  135.53  ZAP  116.36  ETS  53.05  7AE  109.70  ETE  143.77 


ECC  .21200  INC10.2688  VI  29.972 
RCA  106.08  APO  163.15  V2  34.800 
ZAC  84.15  ETC  164.67  ClP-145.67 


C3  64.058 

VHL  8.004 

OLA  -28.81 

RAL  30.47 

RAO  6569.2 

VEL  13.617 

PTH  2.49 

VHP  8.225 

OPA  50.05 

RAP  334.84 

ECC  2.0542 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.46 

7 18  38 

1330.82 

11.94 

352.86 

277.84 

116.42 

7 40  49 

730.8 

15.39 

345.85 

95.54 

8 51  4 

1031 .65 

11.95 

330.95 

277.85 

116.41 

9 8 15 

431.7 

15.40 

323.94 

100.00 

8 18  44 

1135.75 

5.29 

335.05 

274.28 

119.46 

8 37  40 

535.6 

9.18 

326.42 

100.00 

10  33  39 

701.95 

18.76 

309.91 

281.15 

113.71 

10  45  21 

102.0 

21  .81 

302.44 

110.00 

8 11  8 

1159.65 

-3.09 

331.67 

269.10 

124.06 

8 30  28 

559.7 

1 .40 

325.47 

110.00 

12  57  44 

5538.86 

27.89 

257.62 

285.19 

110.62 

14  30  3 

4938.9 

30.43 

249.35 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -3. 0726 

TRA-1 .1394 

TC3 

-.8243 

BAU 

.7395 

SGT  2728.7 

SGR 

512.8 

SOS' 

108.4 

ST 

2217.6 

SR 

203.3 

SS 

732.0 

ROE  .2650 

RRA  -.2943 

RC3 

.2570 

FAU 

.03296 

RRT  -.5261 

RRF 

-.7891 

RTF 

.9144 

CRT 

-.8818 

CRS 

.9421 

CST 

-.9888 

FOE-1 .4381 

FRA  .0978 

FC3 

-.4454 

BSP 

8493 

SG6  2776.5 

R23 

.3475 

R13 

-.9201 

LSA 

2340.0 

MSA 

139.2 

SSA 

5.3 

BOE  3.0840 

BRA  1 . 1 768 

BC3 

.6634 

FSP 

-345 

SGI  2742.4 

SG2 

433.9 

THA 

174.21 

ELI 

2224.9 

El2 

95.6 

ALF 

175.37 

LAUNCH  DATE  MAR  12  1969 


FLIGHT  TIME  114.00 


ARRIVAL  OATE  JUL  4 1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.88  LAP  -3.34  LOP  335.87 

RC  124.766  GL  -43.55  GP 

PLANETOCENTRIC  CONIC 


DISTANCE  342.944 

VL  28.198  GAL  -10.43  A7L  102.40  HCA  164.28  SMA  134.01  ECC  .21050  INC12.4028  VI  29.972 

VP  38  . 04  7 GAP  5.59  A7P  78 .05  TAL  228.85  TAP  33.13  RCA  105.80  APO  162.22  V2  34  .805 

62.07  7AL  130.07  ZAP  114.05  ETS  59.49  7A£  105.35  ETE  146.24  ZAC  82.05  ETC  166.68  ClP-150.49 


C3  74.785 

VHL  6.64 8 

OLA  -32.67 

RAL  35.30 

RAO  6569.5 

VEL  14.005 

PTH  2.55 

VHP  9 . 329 

OPA  52.92 

RAP  328.93 

ECC  2.2308 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.98 

6 13  5 

1636.94 

12.13 

15.86 

265.69 

120.57 

6 40  22 

1036.9 

3 6.10 

9.13 

107.02 

10  35  11 

798.90 

12.15 

313.67 

285.70 

120.56 

10  48  30 

198.9 

16.12 

306 . 92 

72.98 

6 13  5 

1636.94 

12.13 

15.86 

285.69 

120.57 

6 40  22 

1036.9 

16.10 

9.11 

107.02 

10  35  n 

7 98.90 

12.15 

313.67 

285.70 

120.56 

10  48  30 

198.9 

16.12 

306 . 92 

no. oo 

9 37  0 

978.38 

3.83 

322.21 

280.41 

123.99 

9 53  19 

378.4 

8.27 

315.93 

110.00 

12  10  26 

5793.50 

20.72 

273.91 

290.69 

117.62 

13  47  0 

5193.5 

24.27 

266.56 

DIFFERENTIAL  CORRECTIONS 


TOE- 3. 7 303 

TRA 

-.9168 

TC3 

-.7004 

BAU 

.7230 

ROE  -1464 

RRA 

-.4344 

RC3 

• .1 799 

FAU 

.02614 

FOE- I .4273 

FRA 

.1609 

FC3 

-.3026 

BSP 

8867 

BOE  3.7332 

BRA 

1 .0145 

BC3 

.7232 

FSP 

-299 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127.128  GL  -49.47  GP  67.34 

PLANETOCENTRIC  CONIC 
C3  95.296  VHL  9.762  OLA  -36.72 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2845.4  SCR  472.7  SG3  94.0 
RRT  -.2776  RRF  -.5816  RTF  .9300 
SG6  2884.4  R23  .3296  R13  -.9326 

SGI  2848.6  SG2  453.6  THA  177.29 

FLIGHT  TIME  116.00 


DISTANCE  348.727 

VL  28.119  GAL  -10. 14  AZL  105.55  HCA  167.35  SMA  133. 4J 

VP  37.994  GAP  5.79  AZP  74.81  TAL  227.28  TAP  34.63 

ZAL  123.70  ZAP  110.93  ETS  68.32  ZAE  100.07  ETE  151.21 


ORB  I T DETERMINATION  ACCURACY 


65.58 
114.42 
65.58 
114  .42 
65.58 
114.42 


54  27 
43  38 
54  27 
43  38 
54  27 
43  38 


1823.59 
721 .49 

1623.59 
721 .49 

1823.59 
721  .49 


RAL  41.54 
INJ  LAT 
11  .34 
11.36 
11.34 
11.36 
11.34 
11.36 


RAO  6569.9  VEL  14.719  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


29.99 

307.07 

29.99 

307.07 

29.99 

307.07 


295.93 

295.94 

295.93 

295.94 

295.93 

295.94 


2.66  VHP  11.032 
AZMTH  INJ  TIME 
6 24  50 
11 
6 
11 
6 
11 


125.16 

125.16 

125.16 

125.16 

125.16 

125.16 


55 

24 

55 

24 

55 


39 

50 

39 

50 

39 


DIFFERENTIAL  CORRECTIONS 


MID- COURSE  EXECUTION  A CCORACY 


TDE-4.6654 

TRA 

-.5256 

TC3 

-.5183 

BAU 

.6699 

SGT 

2944.5 

SGR 

495.5 

SG3 

79.7 

ROE  -.2709 

RRA 

-.5957 

RC3 

.0887 

FAU 

.01919 

RRT 

.2934 

RRF 

.0058 

RTF 

.9514 

FOE-1 .4332 

FRA 

.2261 

FC3 

-.1743 

BSP 

9387 

SOB 

2985.9 

P23 

-.2937 

R13 

.949 1 

BDE  4.6732 

BRA 

.7944 

0C3 

.5256 

FSP 

-251 

SGI 

2948.2 

SG2 

473.1 

THA 

2.90 

ST 

2481  .2 

SR 

142.4 

SS 

763.0 

CRT 

-.6260 

CRS 

.7199 

CST 

-.9919 

LSA 

2595.8 

MSA 

143.9 

SSA 

4 .0 

ELI 

2462.8 

El2 

111.0 

ALF 

177.94 

arrival 

CATE 

JUL 

6 196i 

ECC 

.20901 

INC 15. 5464 

VI 

29.972 

RCA 

105.53 

APO 

161 .30 

V2 

34  .81  1 

ZAC 

79.05 

ETC 

171 .23 

CLP 

'158.01 

OPA 

55.35 

RAP 

320 . 34 

ECC 

2.568  3 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1223.6 

15.86 

23.62 

121  .5 

15.88 

300 .70 

1223.6 

15.86 

23.62 

121  .5 

15.88 

300.70 

1223.6 

15.86 

23.62 

121  .5 

15.88 

300 . 70 

ORBIT  DETERMINATION  ACCURACY 

ST 

2740.6 

SR 

206.0 

SS 

803.3 

CRT 

.7976 

CRS 

-.7327 

CST 

-.9949 

LSA 

2859.7 

MSA 

147.5 

SSA 

3.0 

ELI 

2745.8 

EL2 

124.0 

ALF 

3.44 

221 1 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4 1968-69* 


LAUNCH  CATE  MAR  12  1969  PLIGHT  TIME  118.00  ARRIVAL  CATE  JUL  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  354.438 

RL  1 48 .66  LAl  .00  LOL  171.24  VL  28.040  GAl  '9.84  A7L  110.64  HCA  170.36  SMA  132.82  ECC  .20 746  INC20.6448  vj  29.9 72 

RP  108.84  LAP  -3.39  LOP  342.21  vP  37.941  GAP  5.96  A7P  69.62  TAL  225.65  TAP  36.01  RCA  105.27  APO  160.38  V2  34.818 

RC  129*481  GL  -55.57  GP  72.88  7Al  116.44  7AP  106.99  ETS  83.15  7AE  93.41  ETE  162.46  7AC  74.60  ETC  182.09  ClP-J7 2.99 

PLANETOCENTRIC  CONIC 

C3  139.463  VHL  J 1.809  OLA  -40.29  RAl  49.72  RAO  6570.5  VEl  16. M9  PTH  2.84  VHP  13.909  OPA  56.32  RAP  308 . 30  ECC  3.2952 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.05 

6 0 

0 

1978.75 

8.97 

41  .00 

308.98 

129.45 

6 32  59 

1378.8 

13.99 

35.06 

119.95 

12  43 

20 

720.52 

8.99 

305.16 

308.99 

129.44 

12  55  20 

120.5 

14.01 

299.22 

60.05 

6 0 

0 

1978.75 

8.97 

41  .00 

308.98 

129.45 

6 32  59 

1378.8 

13.99 

35.06 

119.95 

12  43 

20 

720.52 

8.99 

305.16 

308.99 

129.44 

12  55  20 

120.5 

14.01 

299.22 

60.05 

6 0 

0 

1978.75 

8.97 

41 .00 

308.98 

129.45 

6 32  59 

1378.8 

13.99 

35.06 

119.95 

12  43 

20 

720.52 

8.99 

305.16 

308.99 

129.44 

12  55  20 

120.5 

14  .01 

299.22 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  , 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE -5. 8 746  TRA 

.2209  TC3 

-.2857  BAU 

,5330 

SCT  2932.3 

SCR 

927.1 

SG3 

66.5 

ST 

2850.5  SR 

835.3 

SS 

871  .4 

1 

ROE-1.7018  RRA  - 

.6619  RC3 

.0095  FAU 

.01196 

RRT  .8383 

RRF 

.7151 

RTF 

.9779 

CRT 

.986J  CRS 

-.9729 

CST 

-.9970 

FOE- 1.4896  FRA 

.3093  FC3 

-.0742  BSP 

9462 

see  3075,4 

R23 

-.2347 

R13 

.9685 

LSA 

3092.0  MSA 

148.9 

SSA 

2.3 

, 

BOE  6.1161  BRA 

.6978  0C3 

.2858  FSP 

-208 

SCI  3036.4 

SC2 

488.1 

THA 

15.25 

ELI 

2967.4  EL2 

133.2 

ALF 

16.15 

LAUNCH  DATE  MAR  12 

1969 

flight  * 

TIME 

120.00 

arrival 

OATE 

JUL 

10  1969 

: 

HELIOCENTRIC  CONIC  DISTANCE  359.995 

RL  148.66  LAL  .00  LOL  J71.24  VL  27.962  GAL  -9.51  A7L  120.15  HCA  173.23  SMA  132.24  ECC  .20562  INC30.1529  Vi  29.972 

RP  108.62  LAP  -3.39  LOP  345.39  VP  37.890  GAP  6.09  A TP  60.02  TAl  223.93  TAP  37.16  RCA  105.05  APO  159.43  V2  34.825 

RC  131.823  GL  -60.13  GP  75.99  7AL  108.55  TAP  102.34  ETS  113.11  7A£  84.26  ETE  189.21  7 AC  67.49  ETC  208.62  ClP  151.99 

planetocentric  CONIC 

C3  255.205  VHL  15.975  DLA  -41.62  RAL  60.09  RAO  657j  .5  VEL  19.404  PTH  3.10  VHP  19.439  OPA  53.76  RAP  293.28  ECC  5.2000 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A$C  INJ  AZMTH  INJ  TIME  PC  CST  TIM  IHJ  2 LAT  INJ  2 LONG 
58.13  6 32  54  2098. 93  4.89  47.82  324.55  131.38  7 7 53  1498.9  10.14  42.15 

121.87  1333  9 793.61  4.91  307.94  324.56  131.38  13  46  23  193.6  10.16  302.26 

58. J3  6 32  54  2098.93  4.89  47.82  324.55  131.38  7 7 53  1498.9  10.14  42.15 

121.87  1333  9 793.61  4.91  307.94  324.56  131 .38  134623  193.6  10.16  302.26 

58.13  6 32  54  2098.9 3 4.89  47.82  324.55  131.38  7 7 53  1498.9  10.14  42.15 

121.87  1333  9 793.61  4.91  307.94  324.56  131.38  134623  193.6  10.16  302.26 

DIFFERENTIAL  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-5.6945  TRA  1 .5476  TC3  -.0608  BAU  .2200  SCT  2181.8  SCR  2245.0  SG3  55.5  ST  2054.5  SR  2242.6  SS  1015.0 

ROE-6.2526  RRA  .1650  RC3  .0215  FAU  .00265  RRT  .9444  RRF  .9445  RTF  .9989  CRT  .9952  CRS  -.9948  CST- 1 .0000 

FOE-1 .6743  FRA  .4733  FC3  -.0090  BSP  9626  SCB  3130.5  R23  -.J680  R13  .9847  L5A  3202.4  MSA  158.6  SSA  1.5 

BOE  8.4571  BRA  1.5564  BC3  .0645  FSP  -173  SCI  3086.7  SC2  521.9  THA  45.87  ELI  3037.8  EL2  148.6  AlF  47.52 


LAUNCH  OATE  MAR  12  1969  FLIGHT  TIME  122.00  ARRIVAL  DATE  JUL  1 2 J 969 

HELIOCENTRIC  CONIC  OISTANCE  365.105 

RL  148.66  LAL  .00  LOL  171.24  VL  27.884  GAL  -9.07  A7L  Ml .69  HCA  175.68  SMA  131.67  ECC  .20274  INC51.6872  VI  29.972 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.840  GAP  6.09  A7P  38.39  TAL  221-97  TAP  37.65  RCA  104.97  APO  158.36  V2  34.633 

RC  134.153  GL  -57.46  GP  67.60  7Al  100.93  7AP  97.51  ETS  153.58  7AE  69.39  ETE  226.30  7AC  54.07  ETC  246.35  ClP  110.04 

Planetocentric  conic 


r * VLLfi  » r 

C3  656.752 

VHL  25.627 

OLA  -35.95 

RAL  70.96 

RAO  6572.6 

VEL  27.893 

PTH  3.41 

VHP  31.84? 

OPA  43.15 

RAP  278.67 

ECC1 1 .8085 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.87 

7 58  45 

2068.22 

.67 

41.90 

340.02 

125.94 

8 33  13 

1468.2 

5.35 

35  .82 

113.13 

13  34  2 

1007.34 

.69 

322.29 

340.03 

125.94 

13  50  50 

407.3 

5.37 

316.21 

66.87 

7 58  45 

2068.22 

.67 

41.90 

340.02 

125.94 

8"  33  13 

1468.2 

5.35 

35.82 

113.13 

13  34  2 

1007.34 

.69 

322.29 

340.03 

125.94 

13  50  50 

407.3 

5.37 

316.21 

66.87 

7 58  45 

2068.22 

.67 

41.90 

340.02 

125.94 

8 33  13 

1468.2 

5.35 

35.82 

113.13 

13  34  2 

1007.34 

.69 

322.29 

340.03 

125.94 

13  50  50 

407.3 

5.37 

316.21 

DIFFERENTIAL  CORRECTIONS  MIO -COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .2948  TRA  2.0562  TC3  -.0211  BAU  1.3353  SCT  581.8  SCR  2985.6  SC3  48.3  ST  182.7  SR  2700.9  SS  1331.5 

RO-11 .9961  RRA  3.8398  RC3  .1506  FAU- ,01871  RRT  .1969  RRF  .9922  RTF  .3175  CRT  -.2485  CRS  -.9990  CST  .2051 

FOE-2.1362  FRA  .9459  FC3  .0247  0SP  9200  SG6  3041.7  R23  -.1170  R13  .9931  LSA  3011.1  MSA  185.1  SSA  .6 

B0C11.9997  0RA  4,3557  0C3  .J521  FSP  -150  SCI  2987.9  SG2  569.9  THA  87.72  ELI  2701.3  El2  176.9  AlF  90.97 

LAUNCH  OATE  MAR  J2  1969  FLIGHT  TIME  124.00  ARRIVAL  DATE  JUL  M 1969 

HELIOCENTRIC  CONIC  OISTANCE  375.554 

RL  148.66  LAL  .00  La  17J.24  VL  27.806  CAL  -9.75  AZL  8.28  HCA  183.41  SMA  131.11  ICC  .214 66  INC81 .7202  VI  29.972 

RP  108.77  LAP  -3.38  LOP  351.74  VP  37.790  CAP  7.61  AZP  J Tj  .71  TAL  222.31  TAP  45.73  RCA  102.96  APO  159.25  V2  J4.84J 

RC  136.471  CL  45.63  CP  -50.95  ZAL  97.83  ZAP  96.20  ETS  182.41  ZAC  56.98  ETE  113.93  ZAC  65.40  ETC  91.33  ClP  99.88 

planetocentric  conic 


C31439.327 

VHL 

37.938 

DLA  66.53 

RAL  53.10 

RAD  6573.2  VEL  39.505 

PTH  3.56 

VHP  47.762 

OPA  -75.12 

RAP 

263.89 

ECC24 .6877 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

26.90 

16 

28  11 

5083.57 

1.26 

245.23  323.66 

23.48 

i 7 52 

54 

4483.6 

-6.08 

242.45 

153.10 

2 

42  6 

3354.54 

1.27 

99.52  323.64 

23.48 

3 38 

0 

2754.5 

-6.07 

96.75 

26.90 

16 

28  11 

5083.57 

1.26 

245.23  323.66 

23.48 

17  52 

54 

4483.6 

-6.00 

242. 45 

153.10 

2 

42  6 

3354.54 

1.27 

99.52  323.64 

23.48 

3 38 

0 

2754.5 

-6.07 

96.75 

26.90 

16 

28  11 

5083.57 

1.26 

245.23  323.66 

23.48 

17  52 

54 

4483.6 

'6.08 

242.45 

153.10 

2 

42  6 

3354.54 

1.27 

99.52  323,64 

23.48 

3 38 

0 

2754i 5 

-6.07 

96.75 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE '4. 5462 

TRA 

1.16)1 

TC3  -.0882  BAU  3.7074 

SCT  J055.3  SCR  2544.8  SG3 

46.3 

ST  699.5 

SR 

2181  .5 

SS 

1916.1 

RO-14.4379 

RRA 

-.4726 

RC3  -.1713 

FAU- .05751 

RRT  .8519  RRF  - 

.9993  RTF  - 

.8320 

CRT  .9769 

CRS 

.9999 

CST 

.9747 

FOE  3.0722 

FRA 

.1422  FC3  .0346 

BSP  7862 

SCB  2754.9  R23  - 

.1074  R13  - 

.9942 

LSA  2982.8 

MSA 

149. 1 

SSA 

.5 

0OE15.1367 

BRA 

1 .2556 

0C3  .1927 

FSP  -M2 

SCI  2705.4  SG2 

5 19.9  THA 

69.76 

ELI  2286.4 

El2 

M2. 5 

ALF 

72.54 

2212 


HUM  I l I 111!!  IIIUI  I I Hill  i 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  MAR  1 2 1969  FLIGHT  TIME  126.00  ARRIVAL  DATE  JUL  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  379.757 


RL  148.66 

LAL 

.00 

La  171  .24 

VL 

27.729 

GAL  -9.11 

ATL  47.50 

HCA 

184.97 

$HA 

130.55 

ECC  .20933 

INC42.4989 

VI 

29.972 

RP  108.74 

LAP 

-3.36 

LOP  354.91 

VP 

37.742 

GAP  7.35 

ATP  132-39 

TAL 

220.03 

TAP 

45.00 

RCA  103.23 

APO 

157.88 

V2 

34  .850 

RC  138.775 

CL 

59.44 

GP  -70.65 

TAL 

103.06 

JAP  100.65 

ETS  203.89 

tae 

79.66 

ETE 

131 .78 

7AC  87.92 

ETC 

113.79 

CLP 

123.90 

PLANETOCENTRIC  CONIC 

C3  461 .380 

VHL 

21 .480 

OLA  72.83 

RAL 

7.55 

RAO  6572, 

.3 

VEL  24.139 

PTH 

3.31 

VHP 

27.003 

OPA  -80.57 

RAP 

50.14 

ECC 

8.5931 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

ATMTN 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

19.59 

13 

10  43 

5039.69 

-2.85 

247.93 

276.68 

17.19 

14 

34 

43 

4439.7 

- 

10.49 

245  .95 

160.41 

23 

52  1J 

3270 .29 

-2.85 

94.50 

276.65 

17.19 

24 

46 

42 

2670.3 

- 

10.40 

92.52 

19.59 

13 

10  43 

5039.69 

-2.85 

247.93 

276.68 

17.19 

14 

34 

43 

4439.7 

- 

10.49 

245.95 

160.41 

23 

52  11 

3270.29 

-2.85 

94.50 

276.65 

17.19 

24 

46 

42 

2670.3 

- 

10.48 

92.52 

19.59 

13 

10  43 

5039.69 

-2.85 

247.93 

276.68 

17.19 

14 

34 

43 

4439.7 

- 

10.49 

245.95 

160.41 

23 

52  11 

3270 .29 

-2.85 

94.50 

276.65 

17.19 

24 

46 

42 

2670.3 

- 

10.48 

92.52 

DIFFERENTIAL  CORRECTIONS 

MIO* 

-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.3928 

TRA 

.1703 

TC3  -.0242  BAU 

.7842 

SGT 

664.8  SGR  3272.5 

SG3 

51.5 

ST  639.9 

SR 

2138.7 

SS 

1025.9 

RDE-7.4935 

RRA 

2.8058 

RC3  -.1248 

FAU-  .00693 

RRT 

- 

.3815  RRF  - 

.9901 

RTF 

.5027 

CRT  -.9065 

CRS 

.9972 

CST 

-.9356 

FOE  1 . 5804 

FRA 

-.4617 

FC3  .0130 

BSP 

10128 

see 

3339.3  R23  - 

.1204 

R13  - 

.9920 

LSA  2442.6 

MSA 

263.7 

SSA 

1 .5 

0OE  7.8663 

BRA 

2.8110 

BC3  .1271 

FSP 

-165 

SGI 

3282.7  9G2  612.6 

THA 

94.59 

ELI  2217.1 

El2 

260.7 

ALF 

105.39 

LAUNCH  DATE  MAR  12  1 969  FLIGHT  TIME  128.00  ARRIVAL  DATE  JUL  18  1969 


HELIOCENTRIC  CON 1C  DISTANCE  385.036 

RL  148.66  LAL  .00  LOt  171.24  VL  27.653  GAL  '8.69  A7L  64.03  HCA  187.61  SNA  130.01  ECC  .20722  INC25.9650  VI  29.972 

RP  108.71  LAP  -3.32  LOP  358.09  VP  37.695  GAP  7.59  ATP  115.77  TAL  218.13  TAP  45.74  RCA  103.07  APO  156.96  V2  34.860 

RC  141.067  GL  59.27  GP  -72.63  TAL  109.48  TAP  106.72  ET$  252.87  TAE  92.43  ET£  179.15  7AC  99.81  ETC  162.64  ClP  164.51 

planetocentric  CONIC 

C3  193.867  VHL  13.924  DLA  67.02  RAL  354.51  RAO  6571.1  VEL  17.754  PTH  2.99  VHP  17.448  OPA  -67.00  RAP  54.04  ECC  4.1906 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

26.32 

12  33  9 

4916.76 

-9.30 

241.73 

260.54 

23.30 

13  55  5 

4316.8 

-16.63 

238.85 

153.68 

22  45  44 

3183.96 

-9.29 

95.38 

260.52 

23.30 

23  38  48 

2584.0 

-16.62 

92.51 

26.32 

12  33  9 

4916.76 

-9.30 

241.73 

260.54 

23.30 

13  55  5 

4316.8 

-16.63 

230.05 

153.68 

22  45  44 

3183.96 

-9.29 

93.38 

260.52 

23.30 

23  38  48 

2584.0 

-16.62 

92.51 

26.32 

12  33  9 

4916.76 

-9.30 

241.73 

260.54 

23.30 

13  55  5 

4316.8 

-16.63 

238.05 

153.68 

22  45  44 

3183.96 

-9.29 

95.38 

260.52 

23.30 

23  38  40 

2584  .0 

-16.62 

92.51 

DIFFERENTIAL  CORRECTIONS  MIO'COURSC  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 

TOE  3.2250  TRA-2.3765  TC3  -.1144  BAU  .3008  SGT  2853.0  SGR  2126.8  SG3  61.4  ST  1525.2  SR  748.5  SS  614.3 

ROE  -.9980  RRA  1 .9787  RC3  .0196  FAU  .01074  «RT  -.9540  RRF  -.9245  RTF  .9950  CRT  -.8894  CRS  .8592  CST  -.9981 

FOE  .8904  FRA  -.5640  FC3  -.0480  8SP  1102 4 SG0  3558.5  R23  -.1887  R13  -.9804  LSA  1777.4  MSA  323.7  SSA  1.7 

BOE  3.3759  BRA  3.0924  8C3  .116 1 FSP  -200  SGI  3520.8  SG2  516.6  THA  143.67  ELI  1670.0  El2  312.5  AlF  155.50 


LAUNCH  DATE  MAR  12  1969  FLIGHT  TIME  130.00  ARRIVAL  DATE  JUL  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  390.608 


RL  148.66 

LAL 

.00 

La  171.24 

VL  27.577 

GAL  -8.33 

A7L  71.78 

HCA  190.55 

SMA 

129.48 

ECC 

.20608 

INC18.2170 

VI 

29.972 

RP  108.68 

LAP 

-3.20 

LOP  1.27 

VP  37,648 

GAP  7.51 

ATP  107.93 

TAL  216.34 

TAP 

46.89 

RCA 

102.00 

APO  156.17 

V2 

34.070 

RC  143.344 

GL 

54.77 

GP  -66.92 

7AL  115.28 

7AP  112.98 

ETS  279.07 

TAE  100.81 

ETE 

203.39 

7AC 

107.39 

ETC  187.90 

CLP- 

-174 .00 

PLANETOCENTRIC  CONIC 

C3  109.051 

VHL 

10.443 

OLA  61.17 

RAL  356.08 

RAO  6570.1 

VEL  15.179 

PTH  2.73 

VHP 

13. 

075 

OPA 

-57.13 

RAP  51.76 

ECC 

2.7947 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

33.22 

12 

55  34 

4705.54 

-15.08 

233.68 

257.56 

29.96 

14 

15 

20 

4105.5 

-21 .96 

229.80 

146.70 

22 

35  51 

3104.81 

-15.07 

95.22 

257.55 

29.96 

23 

27 

36 

2504.0 

-21 .95 

91  .34 

33.22 

12 

55  34 

4705.54 

-15.08 

233.68 

257.56 

29.96 

14 

15 

20 

4105.5 

-21 .96 

229.80 

146.70 

22 

35  51 

3104. 0J 

-15.07 

95.22 

257.55 

29.96 

23 

27 

36 

2504.0 

-21 .95 

91  .34 

33.22 

12 

55  34 

4705.54 

-15.08 

233.68 

257.56 

29.96 

14 

15 

20 

4105.5 

-21 .96 

229.80 

146.70 

22 

35  51 

3104.01 

-15.07 

95.22 

257.55 

29.96 

23 

27 

36 

2504.0 

-21 .95 

91 .34 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2605 

TRA' 

-2.8692 

TC3  -.4321 

BAU  .6301 

SGT  3606.0  SGR 

701.9  SG3 

74.1 

ST 

1500.5 

SR  295,5 

SS 

534  . J 

ROE  .3436 

RRA 

.6667 

RC3  .0093 

FAU  .02018 

RRT  - 

.8014  RRF  - 

.6389  RTF 

.9692 

CRT 

.0234 

CRS  -.2549 

CST 

-.9727 

FOE  .7816 

FRA 

-.5824 

FC3  -.1602  BSP  11511 

SOB  3690.6  R23  - 

.2518  R13  - 

.9639 

LSA 

1 664  .2 

MSA  317.0 

SSA 

2.4 

BOE  2.2864 

BRA 

2.9457 

BC3  .4322 

FSP  -243 

SGI  3661 .8  SG2 

460.7  THA  i 69. 96 

ELI 

1580.5 

EL2  295.4 

ALF 

.26 

LAUNCH  DATE  MAR  12  1969 

FLIGHT  TIME  132.00 

ARRIVAL  oate 

JUL 

22  1969 

HELIOCENTRIC  CONIC 

DISTANCE  396.280 

RL  140.66 

LAL 

.00 

La  171  .24 

VL  27.502 

GAL  -7.98 

ATL  76.14 

HCA  193.59 

SMA 

128.96 

ECC 

.20535 

XNCl 3.0501 

VI 

29.972 

RP  100.65 

LAP 

-3.23 

LOP  4.46 

VP  37,603  CAP  7,66 

ATP  103.48 

TAL  214.57 

tap 

48.17 

RCA 

102.48 

APO  155.45 

V2 

34  .080 

RC  145.608 

GL 

49.62 

GP  -60.27 

7Al  120.02 

7AP  110.90 

ETS  288.67 

TAE  107.03 

ETE 

210.49 

ZAC 

1 13.15 

ETC  195.97 

CLP 

-167.07 

PLANETOCENTRIC  CONIC 

C3  73.337 

VHL 

8.564 

OLA  56.15 

RAL  .04 

RAO  6569.4 

VEL  13.953 

PTH  2.55 

VHP 

10.77J 

OPA 

-49.00 

RAP  49.90 

ECC 

2.2069 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

i TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.26 

13 

27  4 

4667.59 

-19.14 

225.30 

256.59 

36.13 

14 

44 

52 

4067.6 

-2 5.52 

220.50 

140.74 

22 

35  56 

3047.16 

-19.12 

94.46 

256.57 

36.13 

23 

26 

43 

2447.2 

-25.51 

09.67 

39.26 

13 

27  4 

4667.59 

-19.14 

225.30 

256.59 

36.13 

14 

44 

52 

4067.6 

-25.52 

220.50 

140.74 

22 

35  56 

3047.16 

-19.12 

94.46 

256.57 

36.13 

23 

26 

43 

2447.2 

-25.51 

89.67 

39.26 

13 

27  4 

4667.59 

-19.14 

225.30 

256.59 

36.13 

14 

44 

52 

4067.6 

-25.52 

220.50 

UO. 74 

22 

35  56 

3047.16 

-19.12 

94.46 

256.57 

36.13 

23 

26 

43 

2447.2 

-25.51 

09.67 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.7508 

TRA- 

-2.7542 

TC3  -.7972 

BAU  .7036 

SGT  3767.0  SGR 

445.0  SG3 

87.5 

ST 

1539.8 

SR  348.4 

SS 

508.7 

ROE  . 5062 

RRA 

.2267 

RC3  -.0560 

FAU  .02705 

RRT 

.2215  RRF 

.0822  RTF 

.9465 

CRT 

.5920 

CRS  -.8121 

CST 

-.9510 

FOE  .7565 

FRA 

-.5711 

FC3  -.3193 

BSP  i 1 706 

SGB  3793.2  R23  - 

.3022  R13  - 

.9456 

LSA 

1629.3 

MSA  310.7 

SSA 

3.3 

BOE  i .8302 

BRA 

2.7635 

BC3  .7992 

FSP  -286 

SGI  3768.3  SG2 

433.8  THA  170.48 

ELI 

1554.1 

El2  278.2 

ALF 

7.00 

2213 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  MAR  12  1969  FLIGHT  TIME  134.00  ARRIVAL  DATE  JUL  24  1969 

HELIOCENTRIC  CONIC  OJSTANCE  40 J .994 

RL  146.66  LAl  .00  LOL  171.24  VL  27.426  GAl  -7.64  A7L  70.92  HCA  196.69  SMA  126.46  ECC  .20409  INCH  .0799  VI  29-972 

RP  100.61  LAP  -3.16  LOP  7.64  VP  37.559  GAP  7.03  A?P  100.62  TAL  212*61  TAP  49.50  RCA  102.14  APO  1 54.70  V2  54-891 

RC  147.857  GL  44.70  GP  -54. J]  7Al  123.65  7AP  124.29  ETS  293.25  7AE  111.07  ETE  212.19  7AC  117.09  ETC  190.65  ClP-163.99 

planetocentric  CONIC 

C3  55.016  VHL  7.417  OLA  51.91  RAL  4.15  RAO  6569.0  VEL  13.201  PTH  2.43  VHP  9.433  OPA  -42.02  RAP  40.77  ECC  1.9054 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7NTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

44.40 

13  50  36 

4565.63 

-21.66 

217.27 

256.03 

4]  .50 

15  14  4] 

3965.6 

-27.53 

211 .71 

135.52 

22  37  13 

3010.68 

-21 .65 

93.74 

256.01 

41  .58 

23  27  24 

2410.7 

-27.52 

08  -10 

44.40 

13  50  36 

4565.63 

-21.66 

217.27 

256.03 

41.50 

15  14  41 

3965.6 

-27.53 

211 .71 

135.52 

22  37  13 

3010.68 

-21.65 

93.74 

256.01 

4j  .50 

23  27  24 

2410.7 

-27.52 

08.10 

44  .40 

13  58  36 

4565.63 

-21.66 

217.27 

256.03 

41.58 

15  14  41 

3965.6 

-27,53 

211 .71 

135.52 

22  37  13 

3010.60 

-21 .65 

93.74 

256.01 

41.58 

23  27  24 

2410.7 

-27.52 

80.18 

INFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.4707 

TRA-2.6023 

TC3-1 .1790 

BAU  .0720 

SGT 

3869.5  SGR 

425.2  SG3 

100.5 

ST  1499.7 

SR  370.2 

SS 

409.3 

ROE  .4002 

RRA  .0747 

RC3  -.1164 

FAU  .03246 

RRT 

.2587  RRF 

.5670  RTF 

.9280 

CRT  .7075 

CRS  -.9129 

CST 

-.9342 

FOE  .7308 

FRA  -.5410 

FC3  -.5100 

BSP  12150 

SG6 

3892.0  R23 

.3357  R13 

.9290 

LSA  1593.5 

MSA  304,2 

SSA 

4.4 

BOE  1.5497 

BRA  2.6034 

BC3  3 .1055 

FSP  -330 

SGI 

3871.1  SG2 

410.6  THA 

1.65 

ELI  1524.2 

El2  263.0 

ALF 

10.43 

LAUNCH  DATE  MAR  12  1969  FLIGHT  TIME  136.00  ARRIVAL  DATE  JUL  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  407.727 


RL  140.66 

LAL 

.00 

LOL  171.24 

VL  27.355 

ML  -7.W 

A7L  80.85  HCA 

199.81 

SNA 

127.96 

ECC  .20462 

INC  9.1527 

VI 

29.912 

RP  108.50 

LAP 

-3.09 

LOP  10.83 

VP  37.516 

GAP  8.00 

ATP  98.62 

TAL 

211.05 

TAP 

50.86 

RCA  101.70 

APO  154.J4 

V2 

34.902 

= 

RC  150.092 

CL 

40.46 

GP  -40.69 

7AL  126.29 

ZAP  129.09  ETS  296.02  ZAE 

115.67 

ETE 

211 

.89 

7AC  121 .97 

ETC  199.34 

CLP 

-162.78 

PLANETOCENTRIC  CONIC 

- 

C3  44.239 

VHL 

6.651 

OLA  40.37  RAL  8.03  RAO  6568.7 

VEL  12.869 

PTH 

2.34 

VHP 

8.607 

DPA  -35.96 

RAP  40 .28 

zee 

1 .720J 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

4 8.99 

14 

28  32 

4477.06 

-23.11 

209.86 

255.76 

46.24 

15 

43 

9 

3877.1 

-28 . 50 

203. 7j 

131 .01 

22 

38  12 

2990.51 

-23.09 

93.31 

255.75 

46.23 

23 

28 

3 

2390.5 

-28.49 

87.16 

40,99 

14 

28  32 

4477.06 

-23.11 

209.86 

255.76 

46.24 

15 

43 

9 

3877.1 

-28.50 

203.71 

131 .01 

22 

38  12 

2990. 51 

-23.09 

93.31 

255.75 

46.23 

23 

28 

3 

2390.5 

-28.49 

87.16 

48.99 

14 

28  32 

4477.06 

-23.11 

209.86 

255.76 

46  a 24 

15 

43 

9 

3877,1 

-28.50 

203.7J 

- 

131 .01 

22 

38  12 

2990.51 

-23.09 

93.31 

255.75 

46.23 

23 

28 

3 

2390.5 

-28.49 

87.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .2775 

TRA-2. 4 50 5 

TC3-1 .5641 

BAU 

.9300 

SGT 

3962.9  SGR 

438.6 

SG3 

111.8 

ST 

1459.4 

SR 

382.0 

SS 

468.2 

E 

ROE 

.4433 

RRA  .0168 

RC3  -.1617 

FAU 

.03654 

RRT 

.4591  RRF 

,7304 

RTF 

.9131 

CRT 

.74  34 

CRS 

-.9464 

CST 

-.9194 

3 

FOE 

.6951 

FRA  -.4944 

FC3  -.7151 

BSP 

12467 

SG6 

3987.1  R23 

.3547 

R13 

.9149 

LSA 

1551 .0 

MSA 

290.6 

SSA 

5.6 

BOE 

1 .35 22 

BRA  2.4585 

BC3  1,5724 

FSP 

-367 

SGI 

3968.1  SG2 

389.3 

THA 

2.94 

ELI 

1487.6 

EL2 

250.7 

ALF 

11  .34 

s 

LAUNCH 

DATE 

MAR  12  1969 

flight  time 

138.00 

arrival 

date: 

JUL 

28  1969 

= 

HELIOCENTRIC  CONIC  DISTANCE  413.466 

RL  140.66  LAL  .00  LOL  171,24  VL  27.202  GAL  -6.94  A7L  62.27  HCA  202.96  SNA  127.47  ECC  .20454  INC  7.7320  VI  29.972 

RP  100.54  LAP  -3.01  LOP  14.01  VP  37  .474  GAP  6.18  A7P  97.13  TAL  209.27  TAP  52.23  RCA  101.40  APO  153.54  V2  34.914 

RC  152.312  GL  36.67  GP  -43.99  7AL  128.05  7AP  133.31  ETS  297.98  7AC  118.68  ETE  210.75  7AC  125.58  ETC  399.19  ClP-362.44 

PLANETOCENTRIC  CONIC 

C3  37.237  VHL  6.102  OLA  45.43  RAL  11.66  RAO  6568.5  VEL  12.594  PTH  2.28  VHP  6.070  OPA  -30.67  RAP  40.20  ECC  1.6128 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

52-86  14  56  47  4398.90  -23.66  203.16  255.61  50.13  16  10  6 3798.9  -20.05  196.57 

127.14  223855  2981.69  -23.87  93.22  255.80  50.12  23  28  36  2381.7  -28.83  06.64 

52.86  14  56  47  4398.90  -23.88  203.16  255.61  50.13  16  10  6 3796.9  -28.85  196.57 

127.14  22  38  55  2981 .69  -23.87  93.22  255.80  50.12  2326  36  2381.7  -28.83  86.64 

52.86  14  56  47  4398.90  -23.00  203.16  255.81  50-13  16  10  6 3798.9  -28.85  196.57 

127.14  22  30  55  2981 .69  -23.87  93.22  255,80  50.12  2328  36  2381.7  -28.03  06.64 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBJT  DETERMINATION  ACCURACY 

TOE  1.1342  TRA-2 -3250  TC3-1  .9465  BAU  .9730  SGT  4057,1  SGR  444 . J SG3  121.3  ST  I4J0.O  SR  376.7  SS  444.6 

ROE  .4011  RRA  -.0066  RC3  -.1926  FAU  .03945  RRT  ,5479  RRF  .8002  RTF  .9012  CRT  .7565  CRS  -.9626  CST  -.9049 

FOE  .6513  FRA  -.4374  FC3  -.9172  BSP  120O5  5G6  4001.4  R23  . 3613  R13  .9032  LSA  1504.6  MSA  294.3  SSA  7.0 

60E  1.2031  BRA  2.3259  BC3  1.9560  FSP  -398  SGI  4064.5  SG2  370.0  THA  3.46  ELI  1447.2  El2  241.4  AtF  11.69 

LAUNCH  DATE  MAR  12  1 96 9 FLIGHT  TIME  140,00  ARRIVAL  DATE  JUL  30  1969 

HELIOCENTRIC  CONIC  OISTANCE  419.212 

RL  148,66  LAL  .00  LOL  1 7 j .24  VL  27.211  GAL  -6.58  A7L  03.36  HCA  206.11  SMA  127.00  ECC  .20462  INC  6.6304  Vl  29-972 

RP  108.50  LAP  -2,92  LOP  17.20  VP  37.433  GAP  8.35  ATP  95.97  TAL  207.49  TAP  53.60  RCA  101.01  APO  152.98  V2  34.926 

RC  154.516  GL  33.34  GP  -39.94  TAL  129.07  TAP  137.01  ETS  299.40  7A£  121.06  ET£  209.28  7AC  120.86  ETC  198.67  CLP-162.56 

planetocentric  conic 

C3  32.333  VHL  5.606  OLA  42.97  RAL  15.10  RAO  6560.3  VEL  12.398  PTH  2.24  VHP  7.733  OPA  -26.03  RAP  48.67  ECC  1.5321 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2-LAT  INJ  2 LONG 

56.22  15  23  35  4328.76  -24.25  197.12  256.20  53.37  16  35  44  3720.8  -28.05  190.2I 

123.70  22  39  35  2980.54  -24.24  93.44  256.19  53.36  23  29  16  2380.5  -28.04  86.53 

56.22  15  23  35  4328.76  *24.25  197.12  256.20  53.37  16  35  44  3728.6  -28.05  190.21 

123.78  22  39  35  2980.54  -24.24  93.44  256.19  53.36  23  29  16  2380.5  -28.84  86.53 

56.22  15  23  35  4320.76  -24.25  197.12  256.20  53.37  16  35  44  3720.8  -28.85  190.21 

123.78  22  39  35  2980.54  -24,24  93.44  256.19  53.36  23  29  16  2380.5  -28.84  86.53 

DIFFERENTIAL  CORRECTIONS  M I D-COURST  EXECUTION  AC CURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.0225  TRA-2. 2006  TC3-2.3270  BAU  1.0104  SGT  4153.8  SGR  442.5  SG3  128.9  ST  1376.4  SR  369.4  5S  419.0 

ROE  .3665  RRA  -.0166  RC3  -.2135  FAU  .04144  RRT  .5944  RRF  .8209  RTF  .8923  CRT  .7617  CRS  -.9725  CST  -.0907 

FOE  .6020  FRA  -.3755  FC3-J  .1096  BSP  13100  SG6  4177.3  R23  .3565  R13  .0943  LSA  1456.0  MSA  209-9  SSA  8.5 

BOE  I 0862  BRA  2. 2007  BC3  2.3376  FSP  -426  SGI  4162.2  SG2  355.2  THA  3.65  ELI  1405.7  El2  234.4  AlF  lj.89 


223  4 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  HA*  12  1969 

heliocentric  CONIC 
RL  148.66  LAL  .00  LOL 
RP  108.47  LAP  -2.82  LOP 
RC  156.704  CL  30.39  CP 
PLANETOCENTRIC  CONIC 


FLIGHT  TIME  142.00 


ARRIVAL  CATE  AUG  1 1969 


171  .24 
20 . 39 
-36.45 


VL  27.140 
VP  37.393 
ZAL  129.46 


DISTANCE  424.950 

CAL  -6.22  AZL  84.24  MCA  209.27  SMA  126.53  ECC  .20480  INC  5.7648  VI  29.972 
CAP  8.54  AZP  95.03  TAL  205.70  TAP  54.97  RCA  100.61  APO  152-45' V2  34.938 
ZAP  140.26  ETS  300.68  ZAE  122.96  ETE  207.69  ZAC  131.89  ETC  197.98  ClP-162.94 


C3  28.698 

VHL 

5 

.357 

DlA  40.92 

RAL  10.43 

RAO  6560.2 

VEL  12.250 

LNCH  AZMTH 

LNCH 

TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

59.13 

15 

49 

14 

4264 .94 

-24 . 39 

I9J .65 

256.69 

120.87 

22 

40 

29 

2984.52 

-24.38 

93.90 

256.09 

59.13 

15 

49 

14 

4264.94 

-24 . 39 

191.65 

256.09 

120.87 

22 

40 

29 

2984.52 

-24.38 

93.90 

256.09 

59.13 

15 

49 

14 

4264.94 

-24.39 

191.65 

256.09 

120.87 

22 

40 

29 

2984 . 52 

-24 . 38 

93.90 

256.89 

DIFFERENTIAL  CORRECTIONS 
TOE  .8773  TRA-2.1347  TC3-2.7862 
ROE  .3265  RRA  -.0352  RC3  -.2472 
FOE  .5108  FRA  -.3534  FC3-1.3454 
60E  .9361  ORA  2 . 1 350  6C3  2.7971 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  1 7i .24 
RP  108.43  LAP  -2.7j  LOP  23.58 
RC  158.875  CL  27.77  CP  -33.46 
PLANETOCENTRIC  CONIC 


0AU  1.0732 
FAU  .04460 
OSP  1494  3 
FSP  -536 


PTH  2.20  VHP  7.508 
INJ  AZMTH  INJ  TIME 
56.07  17  0 19 

56.06  23  30  14 

56.07  17  0 19 

56.06  23  30  14 

56.07  17  0 19 

56.06  23  30  14 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4349.7  SCR  441.1  SC3  140.0 

RRT  .6613  RRF  .8358  RTF  .8975 

SCO  4372.0  R23  .3183  RJ 3 .8992 

SCI  4359.6  SC 2 330.1  THA  3.86 

FLIGHT  TIME  144.00 


OPA  -21.96  RAP  49.37  ECC  1.4723 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3664.9  -28.67  184.51 

2384.5  -28.66  86.75 

3664.9  -28.67  184.5! 

2384.5  -28.66  86.75 

3664.9  -28.67  184.51 

2384.5  -28.66  86.75 

ORBIT  DETERMINATION  ACCURACY 
ST  1307.7  SR  349.6  SS  368.6 

CRT  .7479  CRS  -.9734  CST  -.8702 

LSA  1375.1  MSA  277.0  SSA  10.7 

ELI  1334.4  EL2  227.4  AlF  11 .65 

ARRIVAL  04  TE  AUC  3 1969 


VL  27.070 
VP  37.355 
ZAL  129.29 


DISTANCE  430.701 

CAL  -5.84  AZL  84.95  HCA  212.44  SMA  126.08  ECC  .20526  INC  5.0476  VI  29.972 

CAP  8.7?  AZP  94.26  TAL  203.89  TAP  56.33  RCA  100.20  APO  151.95  V2  34.951 

ZAP  143.11  ETS  301.66  ZAE  124.48  ETE  206.13  ZAC  134.75  ETC  197.27  ClP-163.46 


C3  25.867 

VHL  5.086 

OLA  39.20  RAL  21.71 

RAC  6566.0  VEL  12.1J4  PTH  2.|7 

VHP  7 

.364 

OPA  -10.36 

RAP  50.33 

ECC 

1 .4257 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  ST  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .67 

16  13  56 

4206.37 

-24.42 

186.71 

257.90 

58.33 

17  24 

2 

3606.4 

-28.42 

179.39 

118.33 

22  41  50 

2991.45 

-24.41 

94.50 

257.89 

58.32 

23  31 

49 

2391 .4 

-28.41 

07.10 

61  .67 

16  13  56 

4206.37 

-24.42 

186.71 

257.90 

58.33 

17  24 

2 

3606.4 

-28 .42 

179.39 

118.33 

22  41  58 

2991 .45 

-24.41 

94.50 

257.09 

58.32 

23  31 

49 

2391 .4 

-20.41 

07.16 

61  .67 

16  13  56 

4206.37 

-24.42 

186.71 

257.90 

58.33 

17  24 

2 

3606.4 

-28.42 

179.39 

118.33 

22  41  58 

2991 .45 

-24.41 

94.50 

257.89 

58.32 

23  31 

49 

2391 .4 

-28 . 4 l 

8^.10 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8906 

TRA-J .9282 

TC3-3.O405 

BAU  1.0571 

SCT  4298.8  SCR 

433.7  SCJ  137.2 

ST  1312.4 

SR  366.8 

SS 

37  9.9 

ROE  .3255 

RRA  -.0158 

RC3  -.2265 

FAU  .04225 

RRT 

.6152  RRF 

.8050  RTF 

.8741 

CRT  .7776 

CRS  -.9879 

CST 

-.0625 

FOE  .5214 

FRA  -.2250 

FC3-1 .4142 

BSP  13301 

see 

4320.7  R23 

.3347  R13 

.8758 

LSA  1385.7 

MSA  284.6 

SSA 

11  .0 

BOE  .9482 

BRA  1.9283 

BC3  3.0569 

FSP  -428 

SCI 

4307.2  SG2 

341.3  THA 

3.57 

ELI  1344.0 

El2  225.2 

ALF 

12.62 

LAUNCH  DATE  MAR  12  1969 


FLIGHT  TIME  146.00 


ARRIVAL  date  AUG  5 1969 


HELIOCENTRIC  CONIC 

RL  140.66  LAL  .00  LOL  171.24  VL  27.001 

RP  108.39  LAP  -2.59  LOP  26.70  VP  37.317 

RC  161.027  CL  25.39  GP  -30.06  ZAl  128.66 

PLANETOCENTRIC  CONIC 


OISTANCE  436.438 

CAL  -5.46  AZL  85.55  MCA  215.61  SMA  125.63  ECC  .20583  INC  4.4450  V]  29.972 
CAP  8.91  AZP  93.62  TAL  202.08  TAP  57.70  RCA  99.77  APO  151.49  V2  34.964 
ZAP  145.63  ETS  302.43  ZAE  125.70  ETE  204.65  ZAC  137.40  ETC  196.55  ClP-164.08 


C3  23.602 

VHL  4 

.058 

OLA  37.75 

RAL  24.98 

RAO  6566.0 

VEL  12.041 

PTH  2.15 

VHP  7.279 

OPA  -15.16 

RAP  51.49 

ECC  1 .3884 

LNCH  AZMTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

63.92 

16  30 

0 

4152.10 

-24,37 

182.19 

259.18 

60.24 

17  47  12 

3552.1 

-20.14 

174  .73 

1 16.00 

22  44 

1 

3000.64 

-24 . 36 

95.23 

259.17 

60.23 

23  34  2 

2400.6 

-20.13 

87.70 

63.92 

16  30 

0 

4152.10 

-24.37 

182.19 

259.18 

60.24 

17  47  12 

3552.1 

-28 . 1 4 

1 74 .73 

116.00 

22  44 

1 

3000.64 

-24 . 36 

95.23 

259.17 

60.23 

23  34  2 

2400.6 

-28.13 

07.78 

63.92 

16  30 

0 

4152.10 

-24.37 

182.19 

259.10 

60.24 

17  47  12 

3552.1 

-28.14 

174  .73 

116.00 

22  44 

1 

3000.64 

-24 . 36 

95.23 

259.17 

60.23 

23  34  2 

2400.6 

-28 . 1 3 

07.70 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.0303 

TRA-1  .8062 

TC3-3.4334 

BAU 

1 .0059 

SCT 

4390.3 

SCR 

430.0  SC3 

140.8 

ST 

1273.6 

SR 

365.3 

SS 

354  .0 

ROE 

.3096 

RRA  -.0168 

RC3  -.2339 

FAU 

.04242 

RRT 

.6244 

RRF 

.7077  RTF 

.0712 

CRT 

.7031 

CRS 

-.992! 

CST 

-.8483 

FOE 

.4717 

FRA  -.1629 

FC3-1 .5559 

BSP 

13770 

SOB  4419.4 

R23 

.3079  R13 

.0727 

LSA 

1342.6 

MSA 

279.3 

SSA 

13.8 

BOE 

.8861 

BRA  1 .0063 

0C3  3.4414 

FSP 

-440 

SCI 

4406.6 

SC2 

335.9  THA 

3.52 

elj 

1306.3 

El2 

221  .5 

ALF 

13.04 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  140.66  LAL  .00  LOL  1 

RP  108.35  LAP  -2.46  LOP 

RC  163.161  CL  23.22  CP 

PLANETOCENTRIC  CONIC 


FLIGHT  TIfC  148.00 


ARRIVAL  DATE  AUG  7 1969 


DISTANCE  442.171 

71.24  VL  26.933  CAL  -5.07  AZL  06.07  HCA  218.79  SMA  J25.20  ECC  .20657  INC  3.9287  VJ  29.972 
29.97  VP  37.280  CAP  9.10  AZP  93*06  TAL  200.26  TAP  59.06  RCA  99.33  APO  151.06  V2  34.977 
28.61  ZAL  127.61  ZAP  147.08  ETS  303.02  ZAE  126.70  ETE  203.27  7AC  \40.\2  ETC  195.86  ClP-j64.75 


C3  21.737 

VHL  4.662 

OLA  36.51 

RAL  20.29 

RAD  6567.9 

VEL  11.963 

PTH  2.13 

VHP 

7.236 

OPA  -12.29 

RAP  52.82 

ECC  1 . 3577 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.93 

17  1 38 

4101 .47 

-24.29 

170.03 

260.73 

61.07 

10 

9 59 

3501 .5 

-27.05 

170.46 

114.07 

22  46  40 

3011 .26 

-24.20 

96.05 

260.73 

61  .86 

23 

36  59 

2411  .3 

-27.04 

88.49 

65.93 

17  1 38 

4101 .47 

-24.29 

170.03 

260.73 

61.07 

18 

9 59 

3501 .5 

-27.85 

170.46 

114.07 

22  46  40 

3 011.26 

-24.28 

96.05 

260.73 

61  .06 

23 

36  59 

2411  .3 

-27.04 

00.49 

65.93 

17  1 38 

4101 .47 

-24.29 

170.03 

260.73 

61  .07 

18 

9 59 

3501  .5 

-27.85 

170.46 

114.07 

22  46  48 

3011 .26 

-24.28 

96.05 

260.73 

61  .86 

23 

36  59 

2411  .3 

-27.84 

00 .49 

DIFFERENTIAL  CORRECTIONS 
TOE  .7885  TRA-1.6727  TC3-3.0O85  0AU  1.1089 

ROE  .2992  RRA  -.0151  RC3  -.2374  FAU  .04194 

FOE  .4303  FRA  -.0968  FC3-1 .6706  0SP  14053 

0OE  .8433  BRA  1.6727  8C3  3.0158  FSP  -454 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4402.2  SCR  429.8  SC3  142.7 

RRT  .6236  RRF  .7644  RTF  .0676 

SOB  4502.8  R23  .2818  RI3  .8688 

SCI  4490.3  SG2  335.4  THA  3.44 


ORBIT  DETERMINATION  ACCURACY 
ST  1240.5  SR  367.9  SS  333.1 

CRT  .794]  CRS  -.9955  CST  .8345 

LSA  1307.6  MSA  274.1  SSA  J5.9 

ELI  1275.5  El2  217.5  AlF  13.65 


2215 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  OATE  MAR  12  1969 


flight  time  iso.oo 


ARRIVAL  OATE  AUG  9 1969 


HELIOCENTRIC  CONIC 
RL  140.66  LAL  .00  LOL  171.24 
RP  100.31  LAP  -2.33  LOP  33.17 
RC  165.276  GL  21.21  GP  -26.65 
planetocentric  CONIC 
C3  20.176  VHL  4.492  OLA  35.44 
LNCH  A7MTH  LNCH  TIME  L-l  TIME 
67.75  17  25  5 4053.00 

112.25  22  50  19  3023.09 

67.75  17  25  5 4053.00 

112.25  22  50  19  3023.09 

67.75  17  25  5 4053.00 

112.25  22  50  19  3023.09 

DIFFERENTIAL  CORRECTIONS 
TOE  .7544  TRA-1 .5335  TC3-4.1043 
ROE  *2916  RRA  -.0126  RC3  -.2404 
FOE  .3911  FRA  -.0327  FC3-1 .7660 
60E  .0000  BRA  1.5336  0C3  4.1912 

LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  140.66  LAL  -00  LOL  171.24 
RP  100.26  LAP  '2.10  LOP  36.37 
RC  167.370  GL  19.32  GP  -24.93 
planetocentric  conic 
C3  10.055  VHL  4.342  OLA  34.50 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
69.42  17  40  30  4000.67 

110.50  22  54  32  3036.23 

69.42  17  40  30  4000.67 

110.50  22  54  32  3036.23 

69.42  J7  40  30  4000.67 

110.50  22  54  32  3036*23 

DIFFERENTIAL  CORRECTIONS 
TOE  .7253  TRA-1. 3090  TC3-4.56O0 
ROE  .2061  RRA  -.0093  RC3  -.2430 
FOE  .3536  FRA  .0207  FC3-1 .0465 
0OE  .7796  BRA  1.3090  SC3  4.5673 


LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  140.66  LAL  .00  LOL  171.24 

RP  100.22  LAP  -2.04  LOP  39.57 

RC  169.445  CL  17,53  GP  -23.42 

planetocentric  conic 
C3  17.733  VHL  4.21]  OLA  33.65 


VL  26.066 
VP  37.244 
7AL  126.19 

RAL  31.67 
INJ  LAT 
-24.19 
-24.10 
-24.19 
-24.10 
-24.19 
-24.10 

BAU  1.1305 
FAU  .04117 
BSP  14327 
FSP  -457 


DISTANCE  447.099 

GAL  -4.67  A7L  06.52  HCA  221-90  SNA  124.77  ECC  .20749  INC  3.4780  VI  29.972 
GAP  9.30  A?P  92.59  TAL  190.44  TAP  60.41  RCA  90.88  APO  150.66  V2  34.990 
7AP  149.09  ETS  303.43  2AE  127.53  ETC  202.00  ZAC  J42.70  ETC  195.22  ClP-165.45 


2*11  VHP  7.226  DPA  -9.72  RAP  54.29  ECC  1.3320 


INJ  LONG 
174.16 
96.93 
174.16 
96.93 
174.16 
96.93 


VL  26.000 
VP  37.209 
7AL  124.43 

RAL  35.15 
INJ  UT 
-24 .07 
-24.05 
-24 .07 
-24 .05 
-24.07 
-24 .05 


INJ  RT  ASC 
262.55 

262.54 

262.55 
262*54 
262*55 
262.54 

MJO-COURSE  EXECUTION  ACCURACY 
SGT  4562*9  SGR  430*6  SG3  143.0 

RRT  .6193  RRF  *7305  RTF  .0649 

SG0  4503.1  R23  .2546  R13  .0660 

SGI  4570.7  SG2  337.5  THA  3.36 

FLIGHT  TIME  152.00 

DISTANCE  453.619 

-4.26  A7U  06*92  MCA  225.17  SNA  124,36 
9.50  ATP  92.17  TAL  196,60  TAP  61.77 
TAP  151.70  ETS  303.60  TAE  120*22  ETE  200.05 


INJ  ATWTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

€3.20 

10  32  39 

3453.9 

-27.57 

166.52 

63.26 

23  40  42 

2423.1 

-27.56 

89. 29 

63.20 

10  32  39 

3453.9 

-27.57 

166.5 2 

63,26 

23  40  42 

2423.1 

-27.56 

09.29 

63.20 

10  32  39 

3453.9 

-27.57 

166.52 

63.26 

23  40  42 

2425.1 

-27.56 

89.29 

GAL 

GAP 


ORBIT  DETERMINATION  ACCURACY 
ST  1207.3  SR  372.1  SS  313.0 

CRT  .0000  CRS  -.9969  CST  -.8202 

LSA  1273*6  MSA  267.8  SSA  18.2 

ELI  1245.3  EL2  212.6  AlF  M.4I 

ARRIVAL  OATE  AUG  11  1969 


ECC  .20858  INC  3.0810  VI  29.972 
RCA  90.42  APO  150.30  V2  35.003 
7AC  145.23  ETC  194.61  ClP-J66..t 


RAO  6567.0  VEL  11*042  PTH  2.10  VHP  7.240  OPA  -7.39  RAP  55.09  ECC  1.3103 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  LONG 
170.53 
97.90 
170.53 
97*90 
170.53 
97.90 


264.63  64.51  10  55  27 

264.63  64.49  23  45  8 

264.63  64,51  10  55  27 

264.63  64.49  23  45  0 

264.63  64.51  10  55  27 

264.63  64.49  23  45  0 


3400.7 

2436.2 

3400.7 
2436.2 

3408.7 
2436.2 


-27.29 

-27.28 

-27.29 

-27.20 

-27.29 

-27.28 


162.02 

90.20 

162.02 

90.20 

162.02 

90.20 


MIO-COURSE  EXECUTION  ACCURACY 


BAU 

1 .1513 

SGT  4642.1  SGR 

433,0 

SG3 

144.3 

ST 

FAU 

.04022 

RRT  .6132  RRF 

.7117  RTF 

.0633 

CRT 

BSP 

14604 

SGfl  4662.3  R23 

*2271 

R13 

.0643 

LSA 

FSP 

-4J9 

SGI  4649.7  SG2 

341.5 

THA 

3.29 

ELI 

flight  time 

154.00 

01  STANCE  459.332 

VL  26.735  GAL  -3.84  A7L  87.28  HCA  228.36  SMA  123.95 
VP  37.174  GAP  9,70  A7P  91.81  TAL  194.76  TAP  63.12 
TAL  122.36  ZAP  153.34  ETS  303.76  TAE  128.81  ETE  199.00 


ORBIT  DETERMINATION  ACCURACY 


ARRIVAL  DATE  AUG  13  1969 


ECC  .20987  INC  2.7240  VI  29.972 
RCA  97.94  APO  149.97  V2  35.016 
TAC  147.73  ETC  194.05  ClP-166.90 


RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

71 .00 

10  12  31 

3965.26 

-23.92 

167.07 

109.00 

22  59  22 

3050.93 

-23.91 

90.98 

7l  .00 

18  12  31 

3965.26 

-23.92 

167.07 

109.00 

22  59  22 

3050.93 

-23.91 

98.98 

110.00 

23  51  1 

2092.96 

-27.94 

88.54 

110.00 

DIFFERENTIAL 

22  20  3 3l7i .23 

CORRECTIONS 

-20.02 

106.26 

MIOH 

38.75  RAO  6567.7  VEL  11*795  PTH  2*09  VHP 
INJ  RT  ASC  INJ  A7MTH 


7.275  DPA  -5.27  RAP  57.60  ECC  1.2918 


266.98 

266.98 

266.98 

266.98 

268.83 

264.90 


65.59 

65.58 

65*59 

65*58 

69.45 

61.70 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

19  18  37 

3365.3 

-27.01 

159.31 

23  50  13 

2450.9 

-27.00 

91  .22 

19  18  37 

3365.3 

-27.01 

J 59 . 31 

23  50  13 

2450.9 

-27.00 

91  .22 

24  39  14 

2293 .0 

-30.47 

80.26 

23  12  54 

2571.2 

-23.65 

98 .99 

TOE  .7028  TRA-1. 234 7 TC3-4.9264 
ROE  .2826  RRA  -.0046  RC3  -.2464 
FOE  *3202  FRA  .0899  FC 3-1 .9032 
BOE  .7575  BRA  1.2347  BC3  4.9325 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 


BAU  1.1694 
FAU  .03899 
BSP  14000 
FSP  -456 


SGT  4711.9  SGR 

437,0  SG3 

144.1 

ST 

1130.6 

SR 

RRT  .6040  RRF 

.6040  RTF 

.0617 

CRT 

.8446 

CRS 

SG6  4732.2  R23 

.2027  R13 

.0625 

LSA 

1207.3 

MSA 

SGI  4719.4  SG2 

347.0  THA 

3.22 

ELI 

1185.4 

EL2 

'Flight  time  i 56. do 


276.9 


ARRIVAL  CATE  AUG  15  1969 


RL  140.66  LAL 

*00 

UOU  J7J.Z4 

VL  26.671 

RP  108.18 

LAP 

-1.00 

LOP  *g.7T 

VP  37.141 

RC  171.490 

GL 

15.00 

GP  -22.09  ZAL  120.00 

planetocentric  conic 

C3  16.704 

VHL 

4.097 

OLA  32.80 

RAL  42.49 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

72.55 

10 

37  10 

3922.53 

-23.73 

107.45 

23 

4 31 

3068.22 

-23.74 

72.55 

10 

37  10 

3922.53 

-23.75 

107.45 

23 

4 31 

3068.22 

-23.74 

110.00 

0 

35  40 

2799.95 

-29.99 

110.00 

22 

9 0 

3230.80 

-17.79 

DIFFERENTIAL  CORRECTIONS 

TOE  .6700 

TRA-1 .0764 

TC3-5 .2909  BAU  1.1085 

ROE  .2797  RRA 

.0005 

RC3  -.2500  FAU  .03776 

FOE  .2856 

FRA 

.1464 

FC3-1 .9479  BSP  15066 

BOE  .7334 

BRA 

1 .0764 

0C3  5.2968 

FSP  -455 

DISTANCE  465.035 
GAL  -3.40  A7L  87.60  HCA  231*55  SMA  123.56 
9.91  ATP  91.49  TAL  192.91  TAP  64.47 


GAP 


ECC  .21135  INC  2.4020  VI  29.972 

RCA  97.44  APO  149.67  V2  35 .030 

TAP  154.84  ETS  505.8?  TAE  129.31  ETC  198.86  TAC  150.20  ETC  193.53  ClP-167.64 

2.07  VHP  7.327  OPA  -3.34  RAP  59.40  ECC  1 .2762 


RAO  6567.7  VEL  11.754  PTH 
INJ  LONG  INJ  RT  ASC  IN 
163.69  269.60 

100.23  269.59 

163.69  269.60 

100.23  269*59 

82.08  272.19 

110.23  266.41  _ _ 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4786,0  SGR 
RRT  ,5959  RRF 
SOS  4006*3  R23 
SGI  4793.3  SG2 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

66,57 

19  42  32 

3322.5 

-26.71 

66.56 

23  55  39 

2460.2 

-26.70 

66.57 

19  42  32 

3322.5 

-26.71 

66.56 

23  55  39 

2466.2 

-26.70 

72.77 

1 22  20 

2200.0 

-32.05 

60.32 

23  3 6 

2638.8 

-21 .61 

44J .9  SG3 

143.7 

.659!  RTF 

.0619 

.1777  R13 

.8626 

354.4  THA 

3.17 

155.89 
92.43 
155.09 
92.43 
73  .48 
103.17 

RACV 

ST  1097,0  SR  391.3  SS  250.8 
CRT  .8651  CRS  -.9707  CST  -.7700 
LSA  1169-2  MSA  239.9  SSA  27.2 
ELI  1150.3  EL2  107.3  ALF  17.62 


2216 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  12  1969 


FLICHT  TIME  15 8.00 


ARRIVAL  DATE  AUC  17  1 969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.14  LAP  -1.72  LOP  45.98 

RC  173.532  CL  14.14  OP  -20.90 

plane tocentric  conic 
C3  15.988  VHL  3.999  OLA  32.14 


DISTANCE  470.728 

VL  26.607  CAL  -2.96  A7L  87.69  MCA  234.75  SNA  123.17 
VP  37.106  CAP  10.13  A7P  91 .22  TAL  191.06  TAP  65.81 
7AL  117.36  7AP  156.21  ET5  303.42  7AE  129.75  ETE  198.01 


ECC  .21304  INC  2.1063  VI  29.97 2 
RCA  96.93  APO  149.41  V2  35.043 
7AC  152.67  ETC  193.03  ClP-168.56 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

74.12 

19 

2 57 

38  79.43 

-23.54 

160.29 

105.08 

23 

9 41 

3009.14 

-23.53 

101.73 

74.12 

19 

2 57 

3079.43 

-23.54 

160.29 

105.88 

23 

9 41 

3009.14 

-23.53 

101.73 

110.00 

I 

8 53 

2732.72 

-31.25 

77.25 

110.00 

DIFFERENTIAL 

22  6 52  3283.84 

CORRECTIONS 

-16.26 

112.01 

MIDH 

46.37  RAO  6567.6  VEL  11.721  PTH 
INJ  RT  ASC 
272.48 
272.48 
272.48 
272.48 
275.40 
268.62 


2.07  VHP  7.394  OPA  '1.58  RAP  61.29  ECC  1 .2631 


INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.46 

20 

7 

36 

3279.4 

-26.39 

152.46 

67.45 

24 

1 

11 

2409.1 

-26.30 

93.90 

67.46 

20 

7 

36 

3279.4 

-26.39 

152.46 

67,45 

24 

1 

11 

2409.1 

-26.30 

93.90 

75.37 

l 

54 

26 

2132.7 

-32.94 

68.43 

59.51 

23 

l 

36 

2603.0 

-20.18 

105.09 

TDE  .6523  TRA  -.9100  TC3-5.6393 

ROE  .2777  RRA  .0067  RC3  -.2553 

FOE  .2517  FRA  .2010  FC3-1 .9733 

{JOE  .7089  ORA  .9101  0C3  <.6451 

LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  108.10  LAP  -1.55  LOP  49.18 

RC  175.544  CL  12.51  CP  -19.85 

PLANE TOCENTRIC  CONIC 
C3  15.336  VHL  3.916  OLA  31.41 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
75.79  19  30  25  3834.32 

104.21  23  14  22  3115.42 

75.79  19  30  25  3834.32 

104.21  23  14  22  3115.42 

110.00  1 39  22  2676.93 

110.00  22  8 31  3320.81 

DIFFERENTIAL  CORRECTIONS 


BAU  1.2066 
FAU  .03644 
BSP  15327 
FSP  -454 


VL  26.545 
VP  37.076 
ZAL  114.47 

RAL  50.40 
INJ  LAT 
-23.28 
-23.26 
-23.28 
-23.26 
-32.13 
-14.97 


SCT  4856.3  SCR 
RRT  .5870  RRF 
SOB  4876.9  R23 
SCI  4863.4  SC2 


447.4  SC3 
.6346  RTF 
.1549  R13 
361.6  THA 


142.9  ST  1051.4  SR  397.9  SS  241.4 

.8627  CRT  .8871  CRS  -.9587  C$T  -.7461 

.8633  ISA  1126.8  MSA  226.8  SSA  31.4 

3.11  ELI  1110.6  El2  173.9  AlF  19.04 


FLICHT  TI«  160.00 


ARRIVAL  DATE  AUC  19  1969 


GAL 

CAP 


DISTANCE  476.410 

-2.50  AZL  88.17  HCA  237.95  5MA  122.79  ECC 
10.36  ATP  90.97  TAL  189.21  TAP  67.16  RCA 


,21495  INC  1 .8329  VI 
96.40  APO  149.19  V2 


29-97 2 
35.056 


ZAP  157.47  ETS  303.00  TAE  130.14  ETE  197.25  ZAC  155.13  ETC  192.55  ClP-169.12 


RAD  6567.6 

VEL  11.693 

PTH  2.06 

WP  7.474 

OPA  .04 

RAP  63.26 

ECC  1.2524 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

J 56.75 

275.64 

60.20 

20  34  20 

3234.3 

-26.02 

140.90 

103.61 

275.64 

60.27 

24  6 17 

2515.4 

-26.01 

95.76 

136.75 

275.64 

60.20 

20  34  20 

3234.3 

-26.02 

140.90 

103.61 

275.64 

60.27 

24  6 17 

2515.4 

-26.01 

95.76 

73.14 

270.70 

77.66 

2 23  59 

2076.9 

-33.50 

64 .17 

114.90 

271 .20 

50.90 

23  3 52 

2720.0 

-18.98 

100.00 

MID-COURSE  EXECUTION  ACCURACY 


TDE 

.6237 

TRA 

-.7352 

TC3-5 .9631 

BAU 

1.2238 

SCT  4922.0  SCR 

453.1  SC 3 

141.0 

ST 

ROE 

.2762 

RRA 

.0140 

RC3  -.2590  FAU 

.03506 

RRT  .5770  RRF 

.6117  RTF 

.0642 

CRT 

FOE 

.2182 

FRA 

.2537 

FC3-1 .9709 

BSP 

15568 

SCO  4943.7  R23 

.1342  R13 

.8647 

LSA 

BOE 

.6821 

BRA 

.7353 

BC3  5.9687 

FSP 

-452 

SCI  4929.0  SG2 

369.3  THA 

3.06 

ELI 

LAUNCH 

OATE 

MAR 

12  1969 

FLICHT  TIME 

162.00 

ORBIT  DETERMINATION  ACCURACY 
ST  997.6  SR  404.2  SS  224.7 

CRT  .9098  CRS  -.9258  CST  -.7j58 

LSA  1078.4  MSA  211.6  SSA  36.8 

ELI  1064 .9  El2  157.2  AlF  20. U 

ARRIVAL  date  AUC  21  1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 
RP  108.06  LAP  -1.38  LOP  52.39 
RC  177.535  CL  10.91  CP  -18.91 
PLANE TOCENTRIC  CONIC 
C3  14.822  VHL  3.850  OLA  30.68 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
77.67  20  0 27  3784.43 

102.33  23  17  37  3150.04 

77.67  20  0 2 7 3784.43 

102.33  23  17  37  3150.04 

110.00  2 8 46  2627.65 

110.00  22  12  25  3354.81 

DIFFERENTIAL  CORRECTIONS 
TOE  .5925  TRA  -.5491  TC3-6.2466 
ROE  .2755  RRA  .0227  RC3  -.2633 
FOE  .1861  FRA  ,3061  FC3-1 .9612 
0OE  .6534  BRA  .5496  BC3  6.2522 

LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .0 
RP  108.02  LAP  -1.2 
RC  179.506  CL  9.3 
PLANETOCENTRIC  CONIC 


01  STANCE  482*079 

VL  26.484  CAL  -2.03  A7t  88*42  HCA  241.16  SNA  122.42 

VP  37.044  CAP  10.60  ATP  90.76  TAL  187.35  TAP  68.51 

ZAL  111.35  ZAP  158.63  ETS  302.41  ZAC  130.49  ETE  196.56 


RAL  54,57 
INJ  LAT 
-22*94 
-22.93 
-22.94 
-22.93 
-32.79 
-13.76 

BAU  1.2309 
FAU  .03358 
BSP  15739 
FSP  -445 


RAO  6567.6 
INJ  LONG 
152.85 
106.07 
152.05 
106.07 
69.45 
116.00 


VEL  11*671  PTH  2.05  VHP 
INJ  RT  ASC  INJ  AZMTH  INJ 
279*07  69*06 

279.06  69.04 

279*07  69.06 

279.06  69.04 

202.17  79.75 

274.30  50.40 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4901.5  SCR  459.1  SC3  140.3 

RRT  .5601  RRF  .5900  RTF  .0657 

9C0  5002.6  R23  .1160  R13  .0662 

SCI  4900.4  9C2  377.3  THA  3,01 

FLIGHT  TIME  164.00 

DISTANCE  407.733 


LOL 

171.24 

VL 

26.423 

CAL 

-1.54 

AZL 

80.66 

HCA 

244.36 

SNA 

LOP 

55.60 

VP 

37.013 

CAP 

10.85 

AZP 

90.56 

TAL 

105.49 

TAP 

CP 

-18.06 

ZAL 

108.00 

ZAP 

159.70 

ETS 

301.64 

ZAC 

130.80 

ETE 

OLA 

29.91 

RAL 

50.00 

RAO 

6567.6 

VEL 

11.655 

PTH 

2.05 

VHP 

ECC  .21709  INC  1.5779  VI  29.972 

RCA  95.85  APO  149.00  V2  35.069 

ZAC  157.58  ETC  192.08  ClP-169.85 

OPA  1 .52  RAP  65.30  ECC  1 .2439 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3184.4  -25.59  144.99 

2550.0  -25.57  90.21 

3104.4  -25.59  144.99 

2550.0  -25.57  90.21 

2027.7  -33.86  60.37 

2754.8  -17.84  110.07 

ORBIT  DETERMINATION  ACCURACY 

ST  937.8  SR  4J0.3  SS  210.9 

CRT  .9332  CRS  -.8746  CST  -.6793 

LSA  1025.9  MSA  194.6  SSA  43.8 

ELI  1014.5  EL2  136.2  ALF  22.64 

ARRIVAL  OATE  AUC  23  1969 


122.06  ECC  .21948  INC  1.3379  Vl  29.972 
69.86  RCA  95.27  APO  140.86  V2  35.083 
195.94  ZAC  160.03  ETC  191.61  ClP-170.59 


7.567 
TIME 
21  3 32 

24  10  7 

21  3 32 

24  10  7 

2 52  34 
23  8 20 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

79.94 

20 

34  30 

3725.05 

-22.53 

100.06 

23 

17  55 

3197.95 

-22.52 

79.94 

20 

34  30 

3725 .05 

-22.53 

100.06 

23 

17  55 

3197.95 

-22.52 

110.00 

2 

37  49 

2582.48 

-33.28 

110.00 

22 

17  42 

3388.51 

-12.55 

DIFFERENTIAL  CORRECTIONS 

TOE  .5522 

TRA 

-.3554 

TC3-6.4076 

BAU  1,2539 

ROE  .2750 

RRA 

.0324 

RC3  -.2660 

FAU  .03209 

FOE  . 1 527 

FRA 

.3564 

FC3-1 .9235 

BSP  15953 

BOE  .6169 

BRA 

.3560 

BC3  6.4931 

FSP  -441 

7.671 

INJ  LCNC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

148.25  282.75  69.79  21  36  35 

109.40  282.74  69.70  24  11  13 

140.25  202.75  69.79  21  36  35 

109.40  202.74  69.70  24  11  13 

66.02  205.03  01.72  3 20  52 

110.66  277.63  57.94  23  14  11 

M10-C0URSE  EXECUTION  ACCURACY 
SCT  5039.2  SCR  464.6  SC 3 130.6 

RRT  .5504  RRF  .5713  RTF  .8880 

SOB  5060.6  R23  .1010  R13  .0604 

SCI  5045.9  SC2  304.9  THA  2.96 


OPA  2.88  RAP  67.39  ECC  1.2377 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 

3125.1  -25.08  140.38 

2597.9  -25.07  101.61 

3125.1  -25.00  140.30 

2597.9  -25.07  101.61 

1982.5  -34.07  56,06 

2700.5  -16.70  112.01 

ORBIT  DETERMINATION  ACCURACY 

ST  065.6  SR  414.9  SS  190.2 

CRT  .9546  CRS  -.7961  CST  -.6310 

LSA  962.6  MSA  1 76.6  SSA  53.1 

ELI  953.3  El2  112.2  AlF  24.96 


2217 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  OATE  MAR  12  1969 


FLIGHT  TIME  166.00 


ARRIVAL  OATE  AUG  2 5 1969 


HELIOCENTRIC  conic 
RL  148.66  LAL  .00  LOL  171.24 

RP  107.96  LAP  -1.03  LOP  56.61 

RC  181.455  CL  7.79  GP  -17.30 

PLANE TOCENTRIC  CONIC 
C3  14.205  VHL  3.769  OLA  29.09  RAL 


DISTANCE  493.371 

VL  26.364  CAL  -1.04  A7L  88.89  HCA  247,57  SMA  121.71  ECC  .22213  INC  1.1103  V]  29.972 

VP  36.963  GAP  11.10  A7P  90.42  TAL  183.63  TAP  7j  .21  RCA  94.68  APO  148.75  V2  35.095 

7AL  104.46  7AP  160,70  ETS  300.70  7AE  13J .08  ETE  195.37  7AC  162.48  ETC  191.11  ClP-171.32 

63.29  RAO  6567.6  VEL  11.644  PTH  2.04  VHP  7,786  DPA  4.13  RAP  69.55  ECC  1 .2338 


LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.03 

21  16  16 

3643.91 

-22.02 

142.05 

286.68 

70.50 

22  17  0 

3043.9 

-24.48 

134 .18 

96.97 

23  11  23 

3271 .69 

-22.01 

114.74 

266.67 

70.48 

24  5 54 

2671  .7 

-24.47 

106.87 

100.00 

0 37  8 

300948 

-26.  T9 

96.80 

26845 

75.43 

1 27  17 

2409.2 

-2844 

88.4  3 

100.00 

22  37  8 

3381 .65 

-17.77 

121.05 

284.86 

65.56 

23  33  30 

2781 .7 

-20.92 

113.67 

110.00 

3 6 55 

2540.09 

-33.65 

62.76 

289.70 

63.62 

3 49  15 

1940  4 

-34.17 

53.56 

110.00 

22  23  50 

3423.50 

-11 .28 

120.57 

281.22 

57.52 

23  20  54 

2823.5 

-15.49 

1 14 .00 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCORACV 


ORBIT  DETERMINATION  ACCURACV 


TDE 

.5015  TRA 

-4543 

TC3-6.6765 

6AU 

1.2690 

SGT 

5097.2 

SGR 

469.5 

SG3 

136.9 

ST 

781  .3 

SR 

417.9 

SS 

188.0 

ROE 

.2744  RRA 

.0428 

RC3  -.2682 

FAU 

.03066 

RRT 

.5496 

RRF 

.5532  RTF 

.8714 

CRT 

.9715 

CRS 

-.6804 

CST 

-.<5748 

FOE 

4174  FRA 

.4039 

FC3-1 .8688 

BSP 

16166 

SG6 

5118.8 

R23 

.0855 

R13 

.8718 

LSA 

8894 

MSA 

160.2 

S5A 

64  .9 

BCE 

.5717  BRA 

4601 

6C3  6,6819 

FSP 

-438 

SGI 

5103.8 

SG2 

391.8 

THA 

2.92 

Eli 

881.7 

EL2 

87.7 

ALF 

27.75 

LAUNCH  DATE  MAR  12  1969 


FLIGHT  TIME  166.00 


ARRIVAL  DATE  AUG  27  1969 


HELIOCENTRIC  CONIC 

RL  148.66  LAL  .00  La  171.24  VL  26.305 

RP  107.94  LAP  -.84  LOP  62.03  VP  36.953 

RC  183.384  GL  6.27  GP  -16.62  7AL  100.76 

PLAfC TOCENTRIC  CONIC 


DISTANCE  498.991 

GAL  -.52  47L  89. 1J  HCA  250.79  SMA  121.37  ECC 

GAP  11.37  ATP  90.29  TAL  181.77  TAP  72.56  RCA 


.22506  INC  .8928  VI  29.972 
94.05  APO  148.68  V2  35.108 


7AP  161.62  ETS  299.57  7A£  131.35  ETE  194.86  7AC  164.93  ETC  190.55  ClP-172.04 


C3  14.108 

VHL  3.756 

OLA  28.21 

RAL  67.79 

RAO  6567.6 

VEL  11.640 

PTH  2.04 

VHP  7.913 

DPA  5.28 

RAP  71.76 

ECC  1.2322 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

JNJT  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

22  53  12 

3386.81 

-22.95 

123.52 

291.37 

?2.94 

23  49  39 

2786.8 

-25.07 

115.49 

90.00 

22  JO  21 

3525.78 

-19.89 

132.55 

290.25 

69.42 

23  9 7 

2925,8 

-22.51 

124 .86 

100.00 

1 21  3 

2922.77 

-27.73 

90.73 

292.72 

78.36 

2 9 46 

2322.8 

-29.05 

82  4 7 

100.00 

22  29  7 

3465.05 

-15.35 

126.06 

288.20 

64  ,03 

23  26  52 

2865.0 

-16.72 

118.88 

110.00 

3 36  11 

2499.79 

-33. 9J 

59.64 

293.75 

65.44 

4 17  51 

1899.8 

-34.17 

50.41 

110.00 

22  30  28 

3460.79 

-9.91 

122.59 

285.06 

5742 

23  28  9 

2660.6 

-1447 

116.09 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TDE 

,4423  TRA 

.0576 

TC3-6.7923 

6AU 

1.2821 

SGT 

5147.9  SGR 

474.0 

SC3 

134.7 

ST 

692.4 

SR 

419.8 

SS 

164.0 

ROE 

.2746  RRA 

.0543 

RC3  -.2676 

FAU 

.02917 

RRT 

.5400  RRF 

.5368 

RTF 

.6751 

CRT 

.9781 

CRS 

-.5319 

CST 

-.531 1 

FOE 

.0834  FRA 

.4501 

FC3-1 .7900 

BSP 

16373 

see 

5169.7  R23 

.0730 

R13 

.6754 

LSA 

612.5 

MSA 

154.5 

S$A 

75.0 

BOE 

.5206  BRA 

.0791 

0C3  6.7976 

FSP 

-433 

SGI 

51 54 . 3 SG2 

398.4 

THA 

2.66 

eli 

806.3 

EL2 

75  4 

alf 

30.97 

LAUNCH  DATE  MAR  12  1969 


flight  time  i7o.oo 


ARRIVAL  DATE  AUG  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  504.589 


RL  148.66 

LAL 

.00 

La  171  .24 

VL  26.248 

GAL  .02 

A7L  89 . 32  HCA 

254,00 

SMA 

121 .03 

ECC  .22828 

INC 

.6836 

VI 

29.972 

RP  107,90 

LAP 

-.66 

LOP  65.25 

VP  36.924 

GAP  11.66 

A7P  90.19 

TAL 

179.92 

TAP 

73.92 

RCA  93.40 

APO 

148.66 

V2 

35  4 20 

RC  165.291 

CL 

4.77 

GP  -16.00 

7Al  96 .92 

ZAP  162.46 

ETS  298.26 

7AE 

131.59  ETE 

194.40 

7AC  367.39 

ETC 

169.89 

CLP 

-172.77 

PLANE TOCENTRIC  CONIC 

C3  14.161 

VHL 

3.763 

OLA  27.26 

RAL  72,34 

RAO  6567,6 

VEL  11.642 

PTH 

2.04 

VHP 

8.051 

OPA  6,32 

RAP 

74.02 

ECC 

1 .2351 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 LONG 

90.00 

0 

1 42 

3235.67 

-25.59 

113.23 

296.65 

77,44 

0 

55  38 

2635.7 

- 

27.06 

104  .00 

90.00 

21 

42  2 

3678.56 

-15.96 

142.04 

293.28 

66.29 

22 

43  21 

3078.6 

- 

39.03 

134 .71 

100.00 

2 

0 11 

2853,74 

-28.56 

85.77 

297.29 

80.84 

2 47  45 

2253.7 

- 

29.55 

77.10 

100.00 

22  26  15 

3535,73 

-13.20 

130.21 

291.93 

62.94 

23 

25  11 

2935.7 

- 

16.73 

123.19 

110.00 

4 

5 36 

2461 .26 

-34,08 

56.65 

297.96 

87.21 

4 

46  37 

1861  .3 

- 

34.09 

47.40 

110.00 

22 

37  19 

3500.97 

-6.42 

124.75 

28940 

56.75 

23 

35  40 

2901  .0 

- 

12.74 

1 18.31 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TDE 

.3890 

TRA 

.2873 

TC3-6.7724 

BAU 

1.2831 

SGT 

5155.0  SGR 

476.9  SG3 

129.3 

ST 

629.3 

SR 

423.4 

SS 

190.5 

ROE 

• 2771 

RRA 

.0671 

RC3  -.2527 

FAU 

.02667 

RRT 

.5190  RRF 

.5180  RTF 

.8721 

CRT 

.9604 

CRS 

-.4094 

CST 

-.5648 

FOE 

.0598 

FRA 

.4975 

FC3-1 .6306 

BSP 

16175 

see 

5177,0  R23 

.0732  R33 

.8723 

LSA 

758.9 

HSA 

174.8 

SSA 

71  .8 

BOE 

,4776 

BRA 

.2951 

BC3  6,7771 

FSP 

-399 

SGI 

5161,0  SG2 

4074  THA 

2.77 

Eli 

752.0 

El2 

98.7 

alf 

33.52 

LAUNCH  DATE  MAR  12  1969 


flight  time  j72.oo 


ARRIVAL  OATE  AUG  31  1969 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  La  171.24 

RP  107.87  LAP  -.47  LOP  66,46 

RC  187.175  CL  3.32  CP  -15.44 

PLANE TOCENTRIC  CONIC 
C3  14.375  VHL  3.791  OLA 

LNCH  A7MTH  LNCH  TIME 


90.00 
90.00 
1 00.00 
100.00 
110.00 
110.00 


0 47  11 

21  32  58 
2 36  59 

22  25  51 

4 35  4 

22  44  15 


26.23 
L-I  TIME 
3148.04 
3772.79 
2794  .04 
3602.03 
2424,57 
3544.26 


VL  26.191 
VP  36.695 
7Al  92.99 

RAL  76.90 
INJ  LAT 
-26.74 
-13.30 
-2945 
-1142 
-3447 
-6.79 


OISTANCE  510465 
GAL  .58  A7L  89.52  HCA 

GAP  11.96  A7P  9041  TAL 


RAO  6567,6  VEL  11.652  PTH 
INJ  LONG  INJ  RT  ASC  IN, 
301  .52 
297.04 

301.92 

295.92 
302.34 
293.32 


DIFFERENTIAL  CORRECTIONS 


107,08 
147.68 
81.43 
134.02 
53.78 
127.05 

MIO-COURSC  EXECUTION  ACCURACV 


257.22 

SMA 

120.71 

ECC  .23183 

INC  .4008 

VI 

29.972 

178.07 

TAP 

75.29 

RCA  92 . 72 

APO  148.69 

V2 

35.132 

131.82  ETE 

193.97 

7AC  169.84 

ETC  189.03 

CLP 

-173.49 

2.05 

VHP 

8,201 

OPA  7.28 

RAP  76.31 

ECC 

1 .2366 

\ A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.31 

1 

39  39 

2548.0 

-27.00 

90.57 

64,77 

22 

35  51 

3172.8 

-16.59 

140.55 

83.06 

3 23  33 

2194.0 

- 29.80 

72.60 

62.07 

23  25  53 

3002.0 

-14.77 

127.14 

88.90 

5 

15  29 

1824. 6 

-33.94 

44.55 

56.4  2 

23 

43  19 

2944.3 

-1146 

120.60 

ORBIT  DETERMINATION  ACCURACV 


TDE 

.2870 

TRA 

.5167  TC3-6.7835 

BAU 

1.3046 

SGT 

5234.9 

SGR 

479.8  SG3 

130.2 

ST 

529.3 

SR 

418,4 

SS 

197.1 

RDE 

.2755 

RRA 

.0809  RC3  -.2582 

FAU 

.02616 

RRT 

.5201 

RRF 

.5070  RTF 

.8815 

CRT 

.8678 

CRS 

-4630 

CST 

-.5789 

FDE 

.0119 

FRA 

.5446  FC3-1 .5755 

BSP 

16701 

SOB 

5256,8  R23 

.0536  RJ  3 

.8817 

LSA 

659.4 

MSA 

235.2 

SSA 

62.3 

BOE 

.3978 

BRA 

.5230  BC3  6.7884 

FSP 

-420 

SGI 

5240.9 

SG2 

409.4  THA 

2.75 

ELI 

653.3 

EL2 

168.4 

ALF 

37.35 

2218 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69' 


LAUNCH  CATE  MAR  12  1969 


flight  time  m.oo 


ARRIVAL  CATE  SEP  2 1969 


HELIOCENTRIC  CONIC 

RL  140.66  LAL  .00  LOt  171. 24  VL  26.135 

RP  107.83  LAP  -.28  LOP  71.68  VP  36.867 

RC  189.037  GL  1.93  GP  -M.93  7AL  89.01 

planetocentric  CONIC 

C3  14.760  VHL  3.842  CLA  25.14  RAL  81.43  RAD  6567.6 


CISTANCE  515.713 

GAL  1.16  A7L  89.72  HCA  260.44  SMA  120.39  ICC  .23573  INC  .2829  Vl  29.97 2 

GAP  12.27  A7P  90.05  TAL  176.22  TAP  76.66  RCA  92.01  APO  U8. 76  v2  35.1  44 

7AP  164.01  ETS  295.01  7AE  132.03  £TE  193.59  7AC  1 72 . 30  ETC  187.76  ClP-174. 20 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

27 

31 

3078.27 

-27.44 

102.09 

90.00 

21 

28 

45 

3854 .53 

-10.88 

152.45 

100.00 

3 

12 

11 

2740.85 

-29.52 

77.52 

100.00 

22 

26 

46 

3666.99 

-9.02 

137.71 

11 0.00 

5 

4 

22 

2389.86 

-34.18 

51  .07 

11 0.00 

22 

51 

5 

3590.73 

-5.04 

129.50 

VEL  11.668  PTH  2.05  VHP  8.365 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  8.15  RAP  78.65  ECC  1 .2429 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 
TCE  .1901  TRA  .7617  TC3-6.6581 


ROE 
FOE 
00  E 


.2765  RRA 
-.0249  FRA 
.3355  0RA 


.0953  RC3  - .2500 
.5900  FC3-1 .4511 
.7677  6C3  6.6628 


6AU  1.3148 
FAU  .02474 
6SP  16850 
FSP  -414 


306.36 
301 .09 
306.61 
300.11 
306.82 
297.67 
RSE  EXEC 
SGT  5275.3  SGR 
RRT  .5108  RRF 
SG6  5297.2  R23 
SGI  5261.0  SG2 


82.72 
63.70 
85.08 
61 .38 
90.51 
56.15 


2 18  49 

22  32  59 

3 57  52 

23  27  53 
5 44  II 

23  50  56 


24  78.3 
3254 .3 

2140.8 
3067.0 

1789.9 
2990.7 


-28 . 1 6 
-14.33 
-29.89 
-12.78 
-33.73 
-9.45 


93.50 
145.47 
68.73 
130.93 
41  .86 
123.19 


OR8IT  determination  ACCORAC* 


LAUNCH  DATE  MAR  12  1969 


40J  .2 

SG3 

127.8 

ST 

495.7 

SR 

415.0 

SS 

213.8 

.4937 

RTF 

.8857 

CRT 

.6588 

CRS 

.0113 

CST 

-.7ji7 

.0447 

R13 

.8859 

LSA 

600,7 

MSA 

316.6 

SSA 

51  .0 

413.2 

THA 

2.68 

ELI 

591 .1 

El2 

261  .8 

alf 

37.42 

176.00 

ARRIVAL 

CATE 

SEP 

4 1969 

VL 

VP 


26.080  GAL 
36.838  GAP 


DISTANCE  521.231 

1.77  A7L  89.91  HCA  263.66  SMA  120.07 
12.61  ATP  90.01  TAL  174.38  TAP  78.04 


HELIOCENTRIC  CONIC 
RL  140.66  LAL  .00  LOL  171.24 

RP  107.79  LAP  -.09  LOP  74.91 

RC  190.875  GL  .59  GP  -14.47  TAL  85.01  7AP  164.69  ETS  293.07  TA£  132.22  ETE  193.23 

planetocentric  conic 

3.916  DLA  23.98  RAL 


ECC  .24000  INC  .0879  Vl  29.972 
RCA  91 .26  APO  148.89  V2  35.155 
7AC  174.75  ETC  185.47  ClP-174.92 


85.88  RAO  6567.6  VEL  11.693  PTH  2.06  VHP  8,541 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

90.00 

2 4 

53 

3019.00 

-27.88 

97.81 

311.20 

84.02 

2 

55  12 

90.00 

21  26 

54 

3930 . 70 

-8.54 

156.84 

305.34 

62.90 

22 

32  25 

100.00 

3 45 

58 

2693 . 1 1 

-29.75 

73.99 

311.35 

06.93 

4 

30  51 

100.00 

22  28 

31 

3731 .82 

-6.89 

141 ,34 

304.45 

60.84 

23 

30  43 

110.00 

5 33 

14 

2357. 5J 

-34.13 

48.55 

3J1.40 

92.00 

6 

12  32 

110.00 

22  57 

44 

3640.19 

-3.16 

1 32 .09 

302.14 

55.95 

23 

58  24 

DPA  8.93  RAP 
PC  CST  TIM  INJ 

2419.0 
3330.7 

2093.1 
3131  .8 
1757.5 

3040.2 


83 .02  ECC  I .2524 
2 LAT  INJ  2 LONG 


-28.30 

-12.11 

-29.86 

-10.73 

-33.48 

-7.61 


89.17 
149.98 

65.18 
134.65 

39.37 
125 .83 


DIFFERENTIAL  CORRECTIONS 
TCE  .0827  TRA  1 .021 3 TC3-6.4438 
ROE  .2782  RRA  .1106  RC3  -.2380 
FOE  -.0600  FRA  .6363  FC3-1.3137 
BOC  .2903  BRA  1.0273  BC3  6.4402 

LAUNCH  CATE  MAR  12  1969 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU  1.3220 
FAU  .02327 
BSP  16923 
FSP  -405 


SGT 

5306.5  SCR 

401  .5 

SG3 

125.3 

ST 

527.5 

SR 

410.6 

SS 

236.0 

RRT 

.5009  RRF 

.4012 

RTF 

.8895 

CRT 

.3518 

CRS 

.1506 

CST 

-.0528 

see 

5328.3  R23 

.0380 

R13 

.8897 

LSA 

587.9 

MSA 

393.9 

SSA 

41  .9 

SGI 

5312.0  SG2 

416.3 

THA 

2,62 

EL  J 

563,3 

El2 

359.9 

Alf 

27.12 

flight  TIME 

178.00 

arrival 

CATE 

SEP 

6 1969 

HELIOCENTRIC  CONIC 
RL  140.66  LAL 
RP  107.76  LAP 
RC  192.690  GL  -.67  GP 
planetocentric  conic 
C3  16.1 18  VHL  4 .015  CLA 


.00  LOL  171 .24 
.10  LOP  78.13 
-14.04 


VL  26.026 
VP  36.811 
7AL  81.04 


CISTANCE  526.712 

GAL  2.40  A7L  90.10  HCA  266.89  SMA  119.77  ECC  .24467  INC  .1018  vj  29.972 
GAP  12.96  A7P  89.99  TAL  172.55  TAP  79.43  RCA  90.46  APO  149.07  V2  35.166 
7AP  165.31  ETS  290.91  7AE  132.40  ETE  192.91  7AC  177.18  ETC  179.48  ClP-375.64 


22.78  RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

39  59 

2967.63 

-28.14 

94.07 

90.00 

21 

26  27 

4004.60 

-6.23 

161 .04 

100.00 

4 

18  22 

2650.42 

-29.06 

70.82 

100.00 

22 

30  45 

3797.04 

-4.71 

144.96 

110.00 

6 

1 27 

2327.91 

-34.04 

46.24 

110.00 

23 

4 9 

3692.32 

-1.17 

134.01 

90.22  RAO  6567.6  VEL  11.726  PTH  2.07  VHP  8.733 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


316.04 

309.73 

316.13 

308.90 

316.04 

306.69 


86.68 

62.32 

88.59 

60.45 

93.36 

55.83 


3 29  27 

22  33  11 

5 2 32 

23  34  2 

6 40  15 

24  5 41 


OPA  9.63  RAP 
PO  CST  TIM  INJ 

2367.6 

3404.6 
2050.4 
3197.0 
1727.9 
3092.3 


83.42  ECC  1 .2653 
INJ  2 LONG 
85 .4j 
154 .27 
62.02 
138.34 
37.10 
128.59 


2 LAT 
-28.30 
-9.89 
-29.74 
-8.61 
-33.20 
-5.64 


DIFFERENTIAL  CORRECTIONS 
TOE  -.0409  TRA  1 .2893  TC3-6.1672 
ROE  .2803  RRA  .1262  RC3  -.2244 
FOE  -.0983  FRA  .6807  FC3-1.1770 
BOE  .2833  BRA  1.2954  BC3  6.1713 

LAUNCH  CATE  MAR  12  1969 


BAU  1.3298 
FAU  .02191 
BSP  17095 
FSP  -401 


HELIOCENTRIC  CONIC 

RL  148.66  LAL  .00  LOL  171.24  VL  25.972  GAL 

RP  107.73  LAP  .29  LOP  81.36  VP  36.783  GAP 

RC  194.480  GL  -1.04  GP  -13.66  2AL  77.14  2AP 

planetocentric  CONIC 

C3  17.132  VHL  4.139  OLA  21.54  RAL  94,42  RAD  6567.7  VEL  11.769  PTH 

INJ  LONG  INJ  RT  ASC 


MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5339.2  SGR 

480.3  SG3  ] 

122.9 

ST 

619.6  SR 

404 .4 

SS 

26]  .8 

RRT  .4908  RRF 

.4684  RTF 

.8942 

CRT 

.0499  CRS 

.2669 

CST 

-.9379 

SGB  5360.7  R23 

.0307  R13 

.8943 

LSA 

667.3  MSA 

411  .6 

SSA 

35.1 

SGI  5344.4  SG2 

4J8.0  THA 

2.54 

ELI 

620.2  El2 

403.5 

alf 

3.24 

FLIGHT  TIME 

180.00 

ARRIVAL 

date 

SEP 

8 1969 

DISTANCE  532 

.154 

3,06  A7L  90.29  HCA  270 . 1 1 

SMA  119.47 

ECC 

.24979  INC 

• 2934 

Vl 

29.972 

13.34  ATP  90.00  TAL  170.73 

TAP  80.04 

RCA 

89.63  APO 

149.31 

V2 

35.177 

165.87  ETS  288.52  7AE  132.57 

ETE  192.61 

7AC 

179.32  ETC 

187.40 

CLP 

-176.36 

2.08  VHP  8.940  OPA  10.25  RAP  85.85  ECC  1.2820 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 13  3 

2923.05 

-20.27 

90.00 

21  26  51 

4077.17 

-3.92 

100.00 

4 49  18 

2612.72 

-29.89 

100.00 

22  33  18 

3862.73 

-2.50 

110.00 

6 28  47 

2301  .47 

-33.91 

110.00 

23  10  10 

3746.74 

.92 

DIFFERENTIAL 

CORRECTIONS 

TDE  -.1759  TRA  1.5715  TC3-5.8273  BAU  1.3355 

ROE  .2833  RRA  .1 422  RC3  -.2083  FAU  .02055 

FOE  -.1353  FRA  .7261  FC3-1 .0385  BSP  17226 

BOE  .3334  BRA  1.5779  BC3  5.8310  FSP  -395 


90.82  320.89 

165,12  314.22 

68.02  320.92 

148.57  313.43 

44.19  320.73 

137.65  311.30 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5366.5  SCR 
RRT  .4002  RRF 
SGB  5387.7  R23 
SGI  5371.4  SG2 


1 A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

88.30 

4 1 46 

2323.1 

-28.21 

82.16 

61.93 

22  34  49 

3477.2 

-7.64 

158.42 

90.07 

5 32  50 

2012.7 

-29.56 

59.23 

60.20 

23  37  41 

3262 . 7 

-6.45 

142.01 

94.57 

7 7 8 

1701.5 

-32-91 

35.09 

55.03 

24  12  45 

3146.7 

-3.57 

131  .44 

CRBIT  DETERMINATION  ACCURACY 


477.0 

SC3 

120.4 

ST 

756.6 

SR 

397,3 

SS 

289.8 

.4559 

RTF 

.8986 

CRT 

-.1669 

CRS 

.3535 

CST 

-.9740 

.0240 

RJ3 

.8987 

LSA 

812.6 

MSA 

391 .3 

SSA 

30.0 

418.7 

THA 

2.46 

ELI 

760.6 

EL2 

389.7 

ALF 

173.20 

2219 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  1968-69 


LAUNCH  C4T£  MAR 

12  1969 

FLIGHT  TIME  182.00 

arrival 

cate: 

SEP 

10  1969 

heliocentric  conic 

DISTANCE  537.549 

RL  148.66 

lal 

.00 

LOL  1 7l .24 

VL 

25.920 

GAt  3.75 

A7L  90.48 

HCA  273.34 

SMA 

119 

.18 

ECC 

.25539 

INC 

.4845 

VI 

29.972 

RP  107.70 

LAP 

.48 

LOP  84.58 

VP 

36.756 

GAP  13.75 

A7P  90.03 

TAL  168.92 

TAP 

82.26 

RCA 

88.74 

APO 

149.61 

V2 

35.187 

RC  196.245 

OL 

-2.92 

GP  -13.31 

7AL 

73.34 

7AP  166.38 

ETS  285.90 

7 Al  132.73 

ETE 

192 

.33 

ZAC 

177.75 

ETC 

27.62 

CLP 

-177.08 

PLA^CTOCENTRIC  1 

CONIC 

C3  18.407 

VHL 

4.290 

ClA  20.29 

ral 

98.44 

RAC  6567.7 

VEL  II .823 

PTh  2.09 

VHP 

9. 

165 

CPA 

10.80 

RAP 

88.29 

ECC 

1 .3029 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 

44  10 

2884.73 

28.32 

88.02 

325.73 

89.71 

4 

32 

15 

2284 . 7 

- 

28.06 

79.36 

90.00 

21 

27  50 

4148.87 

-1  .61 

169.13 

318.77 

61.73 

22 

36 

59 

3548.9 

-5.38 

162 .48 

100.00 

5 

18  40 

2580.01 

29.86 

65.59 

325.72 

91 .35 

6 

1 

40 

1980.0 

- 

29.36 

56.82 

100.00 

22 

36  1 

3928 .82 

-.26 

152.20 

318.01 

60.11 

23 

41 

30 

3328.8 

-4.23 

M5 .67 

110.00 

6 

55  1 

2278.57 

33.77 

42.41 

325.44 

95.61 

7 

33 

0 

1678.6 

- 

32.63 

33,36 

1 10.00 

23 

16  9 

3803.02 

3.06 

140.59 

315.94 

55.94 

24 

19 

32 

3203.0 

-1  .43 

134.39 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.3216 

TRA 

1 .8678 

TC3-5.4394 

BAU 

1 .3394 

SCT  5388.9  SGR  474.0  SC3 

117.9 

ST 

916.8 

SR 

389.5 

SS 

318 .6 

ROE  .2872 

RRA 

• 1586 

RC3  -.1903 

FAU 

.01921 

RRT 

.4690  RRF 

.4436  RTF 

.9030 

CRT 

-.3080 

CRS 

.4177 

CST 

-.9895 

FCE  -.J7J7 

FRA 

.7722 

FC3  -.9036 

BSP 

17339 

see  5409.8  R23 

.0196  R13 

.9031 

LSA 

978.9 

MSA 

367.2 

SSA 

26.2 

BCE  .4311 

BRA 

1 .8745 

BC3  5.4427 

FSP 

-389 

SGI  5393.6  SG2  418.3  THA 

2.38 

ELI 

926.1 

El2 

366.8 

AlF 

1 7j  .15 

LAUNCH  DA  TE  MAR  1 2 1969  FLIGHT  TI*C  184.00  ARRIVAL  CATE  SEP  IE  1969 


HELIOCENTRIC  CONIC  DISTANCE  542.891 


RL  148.66 

LAL 

.00 

LCC  J7J .24 

VL  25.869 

GAL  4.47 

AZL  90.68 

HCA 

276.57 

SMA 

118.89 

ECC  .26153 

INC 

.6768 

VI 

29.972 

RP  107.67 

LAP 

.67 

LOP  87.81 

VP  36.728 

GAP  14.]8 

AZP  90.08 

TAL 

167.13 

TAP 

83.70 

RCA  87.80 

APO 

149.99 

V2 

35.196 

RC  197,986 

CL 

-3.9! 

GP  -12.99 

ZAL  69.68 

ZAP  166.83 

ETS  283.03 

ZAE 

132.87 

ETE 

192.07 

ZAC  175.34 

ETC 

19.27 

CLP 

-177.81 

PLANETOCENTRIC  CONIC 

C3  19.976 

VHL 

4.469 

OLA  19.04 

RAL  102.27  RAO  6567.8 

VEL  11.889 

PTH 

2.11 

VHP 

9.409 

DPA  11.27 

RAP 

90.76 

ECC 

1 .3288 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IKTUNO 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

13  23 

2852.37 

-28.30 

85.65 

330.55 

90.90 

5 

0 56 

2252.4 

27.88 

77.01 

90.00 

21 

29  11 

4219.85 

.68 

173.09 

323.36 

61  .69 

22 

39  3! 

3619.9 

-3.11 

166.46 

r 

100.00 

5 

46  26 

2552.34 

-29.80 

63.53 

330.50 

92.4  3 

6 

28  58 

1952.3 

- 

29.15 

54 .79 

100.00 

22 

38  49 

3995.12 

I .99 

155.84 

322.63 

60.17 

23 

45  24 

3395.1 

-1  .99 

149.3? 

1 10.00 

7 

20  J 

2259.51 

-33.64 

40.94 

330.15 

96.47 

7 

57  4J 

1659.5 

- 

32.38 

31  .93 

- 

110.00 

23 

21  43 

3860.71 

5.26 

143.62 

320.60 

56.18 

24 

26  4 

3260.7 

.78 

137.39 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE  -.4744 

TRA 

2.1824 

TC3-5 .01 18  BAU  1.3392 

SGT 

5403.6  SGR 

469.2 

SG3 

115.5 

ST 

1084.6  SR 

381  .4 

SS 

346.7 

ROE  .2922 

RRA 

.1752 

RC3  -,J7J0  FAU  .01785 

RRT 

.4576  RRF 

.4320 

RTF 

.9075 

CRT 

-.3963  CRS 

.4628 

CST 

-.9947 

— 

FOE  -.2065 

FRA 

.8202 

FC3  -.7738  BSP  17366 

see 

5424.0  R23 

.0162 

R13 

.9074 

LSA 

1149.5  MSA 

346.5 

SSA 

25.2 

- 

BOE  .5572 

BRA 

2.1894 

BC5  5 .OUT  FSP  -380 

SGI 

5407,9  SG2 

416.9 

THA 

2.29 

ELI 

1096.2  EL 2 

346.4 

alf 

1 7l  .18 

= 

LAUNCH  DATE 

MAR 

12  1969 

FLIGHT  TIME 

106.00 

ARRIVAL 

DATE 

SEP 

14  1969 

HELIOCENTRIC  CONIC  OISTANCE  548.171 

RL  148.66  LAL  .00  LOL  17J.24  VL  25.818  GAL  5.23  AZl  90.87  MCA  279.80  SMA  118.61  ECC  .26825  INC  .8719  VI  29.972 

RP  107.64  LAP  .86  LOP  91  .05  VP  36.701  GAP  14.65  A7P  90.15  TAL  165.36  TAP  85.16  RCA  86.80  APO  3 50,43  V2  35.205 

RC  199.70!  CL  -4.80  GP  -12.69  ZAl  66.16  ZAP  167,22  ETS  279.93  ZAE  133.00  E TE  191,83  7AC  172.90  ETC  16.58  ClP-170.54 

planetocentric  CONIC 


C3  21.880 

VHL 

4.678 

DtA  17.81 

RAl  105.90 

RAO  6567.9  VEL  11.969 

' PTH  2.13 

VHP 

9. 

673 

OPA  11.67 

RAP 

93.23 

ECC 

1 .3601 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

? LONG 

90.00 

4 

40  42 

2825.79 

-28.26 

83.71 

335.35 

91  .87 

5 

27 

48 

2225.8 

27.70 

75  .09 

90.00 

21 

30  46 

A290.ll 

2,94 

177.01 

327.98 

61  .82 

22 

42 

16 

3690.1 

-.85 

1 70 . 38 

100.00 

6 

12  31 

2529.73 

-29.73 

61  .85 

335.27 

93.30 

6 

54 

40 

1929.7 

- 

28.95 

53.14 

100.00 

22 

41  39 

4061 .40 

4.23 

159.49 

327.27 

60.38 

23 

49 

20 

3461  .4 

.25 

152.96 

11 0.00 

7 

43  41 

2244.48 

-33.52 

39.78 

334.87 

97.15 

8 

21 

5 

1644.5 

- 

32,17 

30.81 

110.00 

23 

26  58 

3919.41 

7.47 

146.72 

325.26 

56.55 

24 

32 

18 

3319.4 

3.02 

140.46 

INFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6414 

TRA 

2.5088 

TC3-4.5752 

BAU  1.3390 

SGT 

5418.0  SGR 

462.8  SG3 

113.1 

ST  1253.5 

SR 

372,6 

SS 

374 . 3 

RDE  .2981 

RRA 

.1915 

RC3  -.1517 

FAU  .01660 

RRT 

,4450  RRF 

.4194  RTF 

.9121 

CRT  -.4598 

CRS 

.5004 

CST 

-.997 2 

FOE  -.2422 

FRA 

.8680 

FC3  -.6566 

8SP  17478 

see 

5437,8  R23 

.0124  R13 

.9121 

LSA  1320.0 

MSA 

327.6 

SSA 

20.9 

BOE  .7073 

BRA 

2.5161 

BC3  4 ,5777 

FSP  -375 

SGI 

5422.0  SG2 

414.1  THA 

2.19 

EL!  1266.0 

El2 

327.6 

alf 

171  .65 

LAUNCH  DATE  MAR  12  1969  FLIGHT  TIME  188.00  ARRIVAL  CATE  SEP  16  1969 

HELIOCENTRIC  CONIC  OISTANCE  553.378 

RL  148.66  LAL  .00  LOL  171.24  VL  25.768  GAL  6.04  AZL  91  .07  HCA  283.03  SMA  118.34  ECC  .27562  INC  I .0708  VI  29.972 

RP  107.62  LAP  1.04  LOP  94.28  VP  36.674  GAP  J5.15  AZP  90.24  TAL  163.61  TAP  86.64  RCA  85.73  APO  150.96  V2  35.21  3 

RC  201.391  GL  -5,59  GP  -12,43  7AL  62.82  7AP  167.55  ETS  276.60  7AE  133.1!  ETE  191.60  7AC  170.46  ETC  15.23  ClP-179.20 

planetocentric  conic 


C3  24.168 

VHL 

4.916 

OLA  16.62 

RAL  109.31 

RAD  6568. 

■0  VEL  12.064 

PTH  2,16 

VHP  9. 

962 

DPA  12.01 

RAP 

95.7? 

ECC 

1 .3977 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

5 

6 10 

2804.78 

-28.20 

82,17 

340.11 

92.64 

5 52 

55 

2204.8 

- 

27.54 

73.57 

90.00 

21 

32  32 

4359.57 

5,17 

180.90 

332.60 

62.12 

22  45 

11 

3759.6 

1 .40 

174 .25 

100.00 

6 

36  54 

2512. J4 

-29.65 

60.55 

340.01 

93.99 

7 18 

47 

1912.1 

- 

20.70 

5J  .86 

100.00 

22 

44  28 

4127.44 

6.44 

163.14 

331  ,90 

60.75 

23  53 

15 

3527.4 

2.49 

156.50 

110.00 

8 

5 56 

2233.60 

-33.42 

38.95 

339.56 

97.63 

8 43 

10 

1633,6 

- 

32.01 

30.00 

110.00 

23 

31  56 

3978.74 

9.69 

149,89 

329.93 

57.06 

24  38 

15 

3376.7 

5.20 

143.57 

INFERENTIAL 

CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

Toe  -.8173 

TRA 

2.8526 

TC3-4.1319 

BAU  1.3357 

SCT 

5426,7  SGR 

455.0  SG3 

110.7 

ST  1416.2 

SR 

363.6 

SS 

400.0 

ROE  .3051 

RRA 

.2073 

RC3  -.1326 

FAU  .01537 

RRT 

.4316  RRF 

.4063  RTF 

.9171 

CRT  -.5040 

CRS 

.5292 

CST 

-.9903 

FOE  -.2774 

FRA 

.9173 

FC3  -.5505 

BSP  17570 

5G6 

5445.8  R23 

.0091  R! 3 

.9171 

LSA  1403.6 

MSA 

311  .3 

SSA 

19.1 

BCE  .8724 

BRA 

2.8601 

BC3  4.1340 

FSP  -369 

SGI 

5430.3  SC2 

410.2  THA 

2.08 

El]  M20.6 

El? 

511  .5 

alf 

17?.?6 

2220 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69* 


LAUNCH  CATE  MAR  12  1969  PLIGHT  TIME  190.00  ARRIVAL  CATE  SEP  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  558.500 

RL  148.66  LAL  .00  LOL  171.24  VL  25.720  GAL  6.89  A7L  91.28  HCA  286.27  SHA  118.08  ECC  .28372  INC  1 .2751  VI  29.972 

RP  107.59  LAP  1.22  LOP  97.52  VP  36.648  GAP  15.70  A7P  90.36  TAL  161.89  TAP  88.16  RCA  84 . 58  APO  151.58  V2  35.221 

RC  203.056  Gl  -6.29  GP  -12.18  7AL  59.67  7AP  167.82  ETS  273 .05  7AE  133.21  ETE  191.38  7AC  168.03  ETC  14.41  ClP  179.96 
planetocentric  CONIC 

C3  26.900  VHL  5.187  OLA  15.47  RAL  112.50  PAD  6568.1  VEL  12.1 77  PTH  2.19  VHP  10.277  OPA  12.27  RAP  98.20  ECC  1.4427 

LNCH  A7HTH  LNCH  TIME  L*I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 29  48  2789.13  *28.15  81 ,03  344.83  93.21  6 16  17  2189.1  -27.41  72.44 

90.00  21  34  22  4428.10  7.33  184.77  337.22  62.57  22  48  11  3828.1  3.60  178.08 

100.00  6 59  38  2499.46  -29.59  59.61  344.72  94.48  7 41  17  1899.5  -28.65  50.94 

100.00  22  47  14  4193.00  8.60  166.81  336.54  61.26  2357  7 3593.0  4.70  160.19 

110.00  8 26  45  2226.87  -33.36  38.43  344.24  97.93  9 3 52  1626.9  -31.90  29.51 

110.00  23  36  36  4038.35  11.87  153.12  334.58  57.71  24  43  55  3438.4  7.53  146.72 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-1. 0022  TRA  3.2159  T03-3.6944  BAU  1.3293  SGT  5431.3  SGR  446.1  SG3  108.4  ST  1569.0  SR  354.6  SS  425.8 

ROE  .3134  RRA  .2227  RC3  -.1139  FAU  .01416  RRT  .4171  RRF  .3929  RTF  .9221  CRT  -.5360  CRS  .5513  CST  -.9989 

FOE  -.3120  FRA  .9688  FC3  -.4556  BSP  17634  SG6  5449.6  R23  .0068  R13  .9221  LSA  1637.1  MSA  297. J SSA  17.6 

BOE  1.0501  BRA  3.2236  0C3  3.6961  FSP  -362  SGI  5434.5  SG2  405.2  THA  1.97  ELI  1580.9  El2  297.1  AlF  172.84 

LAUNCH  DATE  MAR  12  1 969  FLIGHT  TIME  192.00  ARRIVAL  DATE  SEP  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  563.523 

RL  .148.66  LAL  .00  LOL  171.24  VL  25.672  GAL  7.79  A7L  91.49  HCA  289*50  SMA  117.82  ECC  .29261  INC  1.4863  VI  29. 972 

RP  107.57  LAP  1.40  LOP  100.75  VP  36.621  GAP  16.29  A7P  90.50  TAL  160.20  TAP  89.70  RCA  83.35  APO  152.30  V2  35.228 

RC  204.697  GL  -6.90  GP  -11.95  7AL  56.70  TAP  168.02  ETS  269.30  TAl  133.28  ETE  191.18  2AC  165.61  ETC  13.85  ClP  179.20 

PLANETOCENTRIC  CONIC 

C3  30.150  VHL  5.491  DLA  14.37  RAL  115.48  RAO  6568 .2  VEL  12.309  PTH  2.22  VHP  10.621  OPA  12.47  RAP  100.68  ECC  1.4962 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 51  41  2778.59  -28.11  80.26  349.50  93.59  6 38  0 2178.6  -27.31  7i  .69 

90.00  21  36  17  4495.59  9.43  188.63  34J  .83  63.18  22  5j  12  3895.6  5.76  181  .87 

100.00  7 20  42  2491.51  -29.54  59.03  349.38  94.78  8 2 14  1891.5  -28.57  50.36 

100.00  22  49  57  4257.91  10.71  170.48  34 i . J 6 61.92  24  0 54  36  5 7,9  6.87  1 63.79 

110.00  8 46  7 2224.23  -33.33  38.23  348.88  98.05  92312  1624.2  -31.86  29.31 

110.00  23  41  l 4097.95  14.02  156.40  339.22  58.50  24  49  19  3497.9  9.75  U9.91 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETCRMJNA TJON  ACCURACY 

TOE -1.1 928  TRA  3.6028  TC3-3.2759  BAU  1.3210  SGT  5436.2  SGR  436.1  SG3  106.2  ST  1707.7  SR  345.8  SS  449.0 

ROE  .3231  RRA  .2373  RC3  -.0960  FAU  .01291  RRT  .4014  RRF  .3792  RTF  .9267  CRT  -.5589  CRS  .5679  CST  -.9992 

FOE  -.3453  FRA  1.0236  FC3  -.3713  BSP  17591  5GB  5453.6  R23  .0057  Rl 3 .9267  LSA  1776. 5 MSA  284 .9  SSA  16.4 

BOE  1.2358  BRA  3.6106  0C3  3.2773  FSP  -354  SGI  5439.0  SG2  399.2  THA  1.85  ELI  1718.9  El2  284.9  AlF  173.36 


LAUNCH  DATE  MAR  12  1969  FLIGHT  TIME  194.00  ARRIVAL  DATE  SEP  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  568.427 

RL  148.66  LAL  .00  LOL  171.24  VL  25.625  GAL  8.75  A?L  91 .71  HCA  292.74  SMA  117.57  ECC  .30241  INC  1.7063  VI  29.972 

RP  107.55  LAP  1.57  LOP  103.99  VP  36.594  GAP  16.93  A7P  90.66  TAl  158.55  TAP  91.29  RCA  82.02  APO  153.13  V2  35.235 

RC  206.313  CL  -7.43  GP  -11.75  ?AL  53.92  7AP  168.15  ETS  265.36  7AE  133.33  ETE  190.98  7AC  163.20  ETC  13.44  ClP  178.42 

PLANETOCENTRIC  CONIC 

C3  34.007  VHL  5.832  OLA  13.34  RAL  118.25  RAO  6568.3  VEL  12.465  PTH  2.25  VHP  10.999  DPA  12.61  RAP  103.15  ECC  1.5597 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 11  52 

2772.86 

-28.08 

79.85 

354.12 

93.80 

6 58  5 

2172.9 

-27.26 

7i  .28 

90.00 

21  38  12 

4561 .89 

11.44 

192.46 

346,42 

63.92 

22  54  13 

3961  .9 

7.84 

185.63 

100.00 

7 40  11 

2488.06 

-29.52 

58.77 

353.99 

94.91 

8 21  39 

1888.1 

-28.53 

50.11 

100.00 

22  52  34 

4321.93 

12.73 

174.15 

345.76 

62.72 

24  4 36 

3721  .9 

8.98 

167.38 

110.00 

9 4 5 

2225.50 

-33.35 

38.33 

353.49 

97.99 

9 41  il 

1625.5 

-31 .88 

29.41 

110.00 

23  45  9 

4157,25 

16.10 

159.74 

343.83 

59.43 

24  54  26 

3557.2 

11.92 

153.12 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.3977  TRA  4.0080  TC3-2.8663  BAU  1.3037  SGT  5425.9  SGR  424.6  SG3  104.1  ST  1835.7  SR  336.8  SS  47j  .8 

ROE  .3340  RRA  .2505  RC3  -.0798  FAU  .01179  RRT  .3837  RRF  .3634  RTF  .9327  CRT  -.5793  CRS  ,5839  CST  -.9994 

FOE  -.3799  FRA  1.0798  FC3  -.3001  BSP  17677  SOB  5442.5  R23  .0040  R13  ,9327  LSA  1905.6  MSA  273.0  SSA  15.2 

BOE  1.4370  BRA  4.0158  BC3  2.8674  FSP  -348  SGI  5428.4  SG2  391.9  THA  1.73  ELI  1846.3  EL2  272.9  ALF  173.80 

LAUNCH  DATE  MAR  12  1 969  FLIGHT  TIME  196.00  ARRIVAL  DATE  SEP  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  573.191 

RL  148.66  LAL  .00  LOL  J71.24  VL  25.580  GAL  9.78  A7L  9J  .94  HCA  295.98  SMA  117.33  ECC  .31323  INC  1.9370  VI  29.972 

RP  107.53  LAP  1.74  LOP  107.24  VP  36.568  GAP  17.64  ATP  90.85  TAL  156.94  TAP  92.92  RCA  80.58  APO  154.08  V2  35.240 

RC  207.904  Gl  -7.88  GP  -11.56  7AL  51.34  7AP  168.20  ETS  261  .27  7AE  133.36  ETE  190.79  7AC  160.82  ETC  13.13  ClP  177.61 

planetocentric  CONIC 


C3  38.580 

VHL 

6.211 

OLA  12.37 

RAL  120.82  RAD  6568.5  VEL  12.647  PTH  2.30 

VHP  11.4J6 

DPA  12.69 

RAP 

J05.61 

ECC 

I .6349 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

30  26 

2771.64 

-28.08 

79. T6  358.68 

93.84 

7 16 

38 

2171 .6 

•27.25 

7 1 .1*9 

90.00 

21 

40  6 

4626.87 

13.36 

196.27  350.98 

64.80 

22  57 

13 

4026.9 

9.85 

189.34 

100.00 

7 

58  7 

2488.84 

-29.53 

58.83  358.55 

94.88 

8 39 

36 

1888.8 

28.54 

50.17 

100.00 

22 

55  6 

4384.90 

14.67 

177.83  350.33 

63.66 

24  8 

11 

3784.9 

11.01 

170.95 

110.00 

9 

20  41 

2230.50 

-33.39 

38.71  358.05 

97.77 

9 57 

51 

1630.5 

31  .96 

29.77 

110.00 

23 

49  2 

4216.00 

18.10 

163.12  348.43 

60.50 

24  59 

18 

3616.0 

14.04 

156.36 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  A CCURACY 

TOE-1 .6114 

TRA 

4.4385 

TC3-2.4900 

BAU  1.2848 

SGT  5417.3  SGR 

412.0  SG3 

102.0 

ST  194 9.2 

SR 

327.9 

SS 

493.6 

ROE  .3462 

RRA 

.2621 

RC3  -.0649  FAU  .01065 

RRT  .3638  RRF 

.3461  RTF 

.9382 

CRT  -.5963 

CRS 

.5977 

CST 

-.9996 

FOE  -.4144 

FRA 

1.1397 

FC3  -.2389 

BSP  17710 

SG6  5433.0  R23 

.0032  R13 

.9382 

LSA  2020.3 

MSA 

262.0 

SSA 

14.2 

BOE  1 .6482 

BRA 

4.4463 

6C3  2.4909  FSP  -342 

SGI  5419.4  SG2 

383.7  THA 

1.59 

ELI  1959.2 

El2 

261  .9 

ALF 

1 74  . l 7 

2221 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  12  1969 


FLIGHT  TINE  196.00 


ARRIVAL  CAT£  S CP  26  1969 


DISTANCE  577.766 

VL  25.535  GAL  10.66  AZL  9Z.18  HCA  299.22  SNA  117.09  ECC  .32519  INC  2.1606  VI  29.972 

VP  36.542  GAP  18.41  AZP  91.06  TAL  155.39  TAP  94.60  RCA  79.02  APO  155.17  V2  35.246 

7AL  40.95  ZAP  166.18  ETS  257.07  ZAE  133.36  ETE  190.60  ZAC  158.45  ETC  12.89  CLP  176.78 


HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  107.52  LAP  1.90  LOP  110.48 

RC  209.470  GL  -8.27  GP  '11.38 

PlANETOCENTRIC  CONIC 

C3  44.008  VHL  6.634  OLA  11,47  RAL  123.19  RAO  6568.7  VEL  12.860  PTH 

“ * INJ  RT  ASC 
3.17 
355.51 
3.04 
354.87 
2.56 
353.00 

DIFFERENTIAL  corrections 
TDE' 1.8324  TRA  4.9005  TC3-2.1369 
ROE  .3601  RRA  ,2720  RC3  -.0514 
FDE  '.4462  FRA  1 .2046  FC3  -.1861 
ODE  1.8674  BRA  4.9081  BC3  2.1375 

LAUNCH  OATE  MAR  12  1969 


LNCH  ATM TH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 47  27 

2774.56 

-28.09 

79.97 

90.00 

21  41  59 

4690.37 

15.16 

200.06 

100.00 

8 14  35 

2493.53 

-29.55 

59.18 

100.00 

22  57  32 

4446.63 

16.50 

iai .50 

110.00 

9 35  56 

2238.96 

-33.47 

39.36 

110.00 

23  52  40 

4273.97 

20.01 

166.53 

BAU 

1 .2576 

SGT 

5403.3  SGR 

398.6  SG3 

99.9 

FAU 

,00946 

RRT 

.3410  RRT 

.3273  RTF 

.9437 

BSP 

17627 

SG0 

5417.9  R23 

.0033  R13 

.9437 

FSP 

-333 

SGI 

5405.0  SG2 

374,4  THA 

1 .45 

FLIGHT  TIME  200.00 


2.34  VHP  11.875  DPA  12.71  RAP  108.05  ECC  1.7243 
INJ  AZMTH 
93.74 
65.80 

94.70 

64.71 
97.40 
61.69 

. i^.io*rv  ORBIT  DETERMINATION  ACCURACY 

ST  2047.1  SR  319.3  SS  514,4 

CRT  -.6104  CRS  .6091  CST  -.9996 

LSA  2119.8  MSA  251.8  SSA  13.4 

ELI  2056.5  EL2  251.7  AlF  174.48 

ARRIVAL  OATE  SEP  28  1969 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 33  41 

2174.6 

-27.28 

71  .40 

23  0 10 

4090.4 

11.77 

193.02 

8 56  8 

1893.5 

-28.59 

50.51 

24  11  39 

3846.6 

12.96 

174.50 

10  13  15 

1639.0 

-32.08 

30.40 

25  3 54 

3674.0 

16.07 

159.62 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  -00  LOL  17J. 24 
RP  107.50  LAP  2.06  LOP  113.72 


VL 

VP 


01 STANCE  582.182 
12.07  AZL  92.44  HCA  302.45  SMA  H6.86 
19.26  AZP  91.31  TAL  153.90  TAP  96.35 


25.492  GAL 

36.516  GAP  - 

RC  211.012  GL  -8.59  GP  -11.22  ZAL  46.74  ZAP  168.07  ETS  252.78  ZAE  133.32  ETE  190.41 
PLANETOCENTRIC  CONIC 


ECC  .33846  INC  2.4407  VI  29.972 
RCA  77.31  APO  156.42  V2  35.250 
ZAC  156.12  ETC  12.70  CLP  175.93 


90.00  72 

90.00  21  43 

100.00  8 29 

100.00  22  59 

110.00  9 49 

110.00  0 0 

DIFFERENTIAL  CORRECTIONS 
TOE-2.0703  TRA  5.3*104  TC3-1.8J74 

RDE  .3754  RRA  .2791  RC3  -.0397 

FOE  -.4843  FRA  1.27 28  FC3  -.1430 

BOE  2.1041  BRA  5.3956  BC3  1 .8178 


DLA  10.64 

RAL  125.36 

RAD  6568.9 

VEL  13.108 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  FT  ASC 

2781 .27 

-20.12 

80.46 

7,58 

4752.21 

16.85 

203.81 

359.98 

2501 .81 

-29.60 

59.79 

7,46 

4506.90 

10.21 

185.15 

359.36 

2250.59 

-33.57 

40.25 

7.00 

4330.89 

21  .81 

169.96 

357.53 

2.39  VHP  12.385  DPA  12.67  RAP  110.45  ECC  1.8305 


BAU  1.2263 
FAU  .00834 
BSP  1 7665 
FSP  -328 


SGT  5386.2  SGR 
RRT  .3159  RRF 
SG0  5399.8  R23 
SGI  5387.5  SG2 


364.1 


LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  -00  LOL  1 7 1 .24 

RP  107.49  LAP  2.21  LOP  116,97 

RC  212.528  GL  -8.86  CP  -11.07 

PLANETOCENTRIC  CONIC 
C3  58.158  VHL  7.626  OLA  9.88 

LNCH  AZMTH  LNCH  TIME  L- I TIME 
90.00  7 17  4 2791.40 

90.00  21  45  37  4812.20 

100.00  8 43  17  2513.33 

100.00  23  2 5 4565.51 

110.00  10  2 37  2265.08 

110.00  0 3 10  4386.51 

DIFFERENTIAL  CORRECTIONS 
TOE-2. 3214  TRA  5.9110  TC3-1.5256 

ROE  .3924  RRA  .2832  RC3  -.0297 

FDE  -.5215  FRA  1.3465  FC3  -.1069 

BOE  2.3543  BRA  5.9178  0C3  1.5259 

LAUNCH  DATE  MAR  12  1969 


VL 

VP 

ZAL 


25.449  GAL 
36.490  GAP 


FLIGHT  TIME  202.00 

DISTANCE  586.329 
13.37  AZL  92,72  HO 
20.21  AZP  91.59  TAL 


RAL  127.35 
INJ  LAT 
-28.16 
18.42 
-29.66 
19.80 
-33.68 
23.49 

BAU  1.1864 
FAU  .00718 
BSP  17678 
FSP  -322 


RAO  6569. 
INJ  LONG 
81.20 
207.52 
60.64 
188.78 
41.37 
173.41 
MJO'< 


11.89 

4.39 

11.79 

3.78 

11.37 

2.00 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

93.49 

7 49  20 

2181.3 

-27.34 

7J  .88 

66.90 

23  3 2 

4152.2 

13.58 

196.66 

94.38 

9 U 19 

1901 .8 

-28.60 

51  .1  J 

65.88 

24  14  59 

3906,9 

14.80 

1 70 .02 

96.87 

10  27  25 

1650.6 

-32.25 

31  .27 

63,00 

2 12  11 

3730.9 

18.01 

162.89 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

1 SG3 

97.9 

ST  2134.1 

SR  310.5 

SS 

535.9 

\ RTF  . 

9493 

CRT  -.6253 

CRS  .6221 

CST 

-.9997 

S R13  . 

9493 

LSA  2209.0  MSA  24 J .4 

SSA 

12.6 

1 THA 

1.30 

ELI  2143.0 

EL2  241.3 

ALF 

174.74  * 

3 

ARRIVAL  date 

SEP 

3D  196 9 

305.69 

SMA  116.64 

ECC  .35322 

INC  2.7200 

VI 

29.972 

152.49 

TAP  98.18 

RCA  75.44 

APO  157.84 

V2 

35.254 

133.24 

ETE  190.22 

ZAC  153.82 

ETC  12.55 

CLP 

175.03 

2.45 

VHP  12.953 

DPA  12.59 

RAP  112.82 

ECC 

1 .9571 

J AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

93.12 

8 3 35 

2191 .4 

-27,43 

72 .61 

68.10 

23  5 49 

4212.2 

15.28 

200.24 

93.94 

9 25  10 

1913.3 

-28.79 

51  .94 

67.14  24  18  10 
96.22  10  40  22 
64.42  1 16  17 


COURSE  EXECUTION  ACCURACY 
SGT  5364.5  SGR  368.3  SG3  96.0 
RRT 
SG0 
SGI 


.2859  RRF  .2778  RTF  .9549 
5377.1  R23  .0037  R13  .9549 

5365.5  SG2  352.8  THA  1.13 


HELIOCENTRIC  CONIC 

RL  148.66  LAL  .00  LOL  171.24  VL  25,409 

RP  107.48  LAP  2.35  LOP  120.21  VP  36.464 

RC  214.018  GL  -9.08  GP  -10,93  ZAL  42.89 

PLANETOCENTRIC  CONIC 

C3  67.373  VHL  8,208  OLA  9.20  RAL  129.16 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  7 29  46  2804.60  -28.20 

90.00  21  47  20  4870.09  19.85 

100.00  8 55  37  2527.74  -29.72 

100.00  23  4 11  4622.18  21 .26 

110.00  10  14  6 2282.13  -33.80 

110.00  067  4440.56  25.03 

DIFFERENTIAL  CORRECTIONS 
TOE-2.5872  TRA  6.4730  TC3-1 .2614  BAU  1.1364 
ROE  .4114  RRA  .2836  RC3  -.0212  FAU  .00597 

FOE  -.5602  FRA  1 .4268  FC3  - .0768  BSP  17670 

BDE  2.6197  BRA  6.4792  BC3  1.2616  FSP  -316 


FLIGHT  TIME  204 .00 
DISTANCE  590.176 

14.77  A7L  93.02  MCA  308.93  SMA  1J6.43 
21.26  ATP  91  .90  TAL  151.16  TAP  100.10 
ZAP  167.59  ETS  244.10  7AE  133.11  ETE  190.03 


3965.5  16.54  181  .51 

1665.1  -32.45  32.35 

3786.5  19.85  166.16 

ORBIT  DETERMINATION  ACCURACY 

ST  2208.1  SR  301.9  SS  557.0 

CRT  -.6398  CRS  .6350  CST  -.999 7 

LSA  2285.7  MSA  231.2  SSA  11.9 

ELI  2216.6  El2  231.1  AlF  174.95 

ARRIVAL  OATE  OCT  2 196 9 


GAL 

GAP 


ECC  .36968  INC  3.0231  VI  29.9 72 
RCA  73.39  APO  159.47  V2  35.256 
ZAC  151.56  ETC  12.43  CLP  174.09 


RAO  6569.3  VEL  13.738 

PTH  2.51 

VHP  13. 

,587  OPA  12.47 

RAP 

115.14 

ECC  2.1088 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

82.16  16.09 

92.64 

8 16 

31 

2204.6 

27.54 

73.56 

211.16  8.70 

69.38 

23  8 

30 

4270 . 1 

16.86 

203.76 

61.7 J 16.00 

93.38 

9 37 

45 

1927.7 

■28.93 

52.99 

192.35  0.12 

68.48 

24  21 

13 

4022.2 

18.15 

104 .94 

42.69  15.63 

95.45 

10  52 

8 

1682.1 

-32.67 

33.63 

176.85  6.40 

65.93 

1 20 

7 

3840.6 

21.57 

169.41 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5338.6  SGR 

352.0  SG3 

94.1 

ST  2269-6 

SR 

293.4 

SS  580.5 

RRT  .2509  RRF 

.2463  RTF 

.9604 

CRT  -.6546 

CRS 

.6404 

CST  -.9998 

SGB  5350.2  R23 

.0045  R13 

.9604 

LSA  2350.5 

MSA 

221  .2 

SSA  11.2 

SGI  5339.3  SG2 

340.7  THA 

.95 

ELI  2277.8 

El2 

221  .0 

ALF  175.12 

2222 


J PL  TM  33-99 


earth_VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  140.66  LAL  .00  LOL  171,24 

RP  107.48  LAP  2.49  LOP  123.46 

RC  215.482  GL  *9.26  OP  -10.81 

planetocentric  CONIC 


FLIGHT  TIME  206.00 
OISTANCE  593.651 

VL  25.369  GAL  16.31  ATL  93.36  HCA  312.17  SMA  116.23 
VP  36.439  GAP  22.45  A7P  92.25  TAL  U9.95  TAP  102.12 
TAL  41.23  TAP  167.20  ETS  239.78  TAE  132.92  ETE  189.82 


ARRIVAL  OATE  OCT  4 1969 


ECC  .38811  INC  3.3552  VI  29.972 
RCA  7j  .12  APO  161 .34  V2  35.259 
TAC  149.36  ETC  12.33  ClP  173.10 


C3  78.464 

VHL  8.858 

OLA  8.59 

RAL  130.79 

RAO  6569.' 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 41  7 

2820.50 

-28.25 

83.32 

90.00 

21  48  58 

4925.61 

21.14 

214.72 

100.00 

9 6 38 

2544.70 

-29.76 

62.96 

100.00 

23  6 9 

4676.65 

22.58 

195.86 

110.00 

10  24  23 

2301 .39 

-33.91 

44.10 

110.00 

0 8 49 

4492.72 

26.44 

180.25 

DIFFERENTIAL  CORRECTIONS 
TOE-2.8698  TRA  7.0794  TC3- 1.0235 

ROE  .4325  RRA  .2795  RC3  -.0143 

FOE  -.6010  FRA  1.5148  FC3  -.0517 

60E  2.9022  BRA  7.0849  BC3  1.0236 

LAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 


2.58  VHP  14.300  DPA  12.30  RAP  117.41  ECC  2.2913 

INJ  RT  ASC 
20.17 
12.91 
20.09 
12.35 
19.78 
10.70 

MIO-COURSE  EXECUTION  ACCURACY 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

92.06 

8 28  8 

2220.5 

-27.66 

74 .70 

70.71 

23  11  4 

4325.6 

18.31 

207.19 

92.72 

9 49  3 

1944.7 

-29.08 

54.23 

69.87 

24  24  5 

4076.6 

19.63 

188.30 

94.58 

11  2 44 

1701  .4 

-32.91 

35.09 

67.50 

1 23  42 

3892.7 

23.15 

172.63 

BAU  1.0737 
FAU  .00469 
BSP  17638 
FSP  -310 


SGT  5308.5  SGR 
RRT  .2097  RRF 
SG6  5319.0  R23 
SGI  5308.9  SG2 


FLIGHT  TIME  208.00 


335.2 

SG3 

92.3 

.2087 

RTF 

.9657 

.0055 

R13 

.9657 

327.7 

THA 

.76 

ST  2319.2  SR  285.1  S$  604.6 

CRT  -.6701  CRS  .6626  CST  -.9998 

LSA  2404.4  MSA  211.1  SSA  10.6 

ELI  2327.2  EL2  210.9  AlF  175.25 

ARRIVAL  OATE  OCT  6 1969 


RL 

148.66 

LAL 

.00 

LOL 

171.24 

VL 

RP 

107.47 

LAP 

2.61 

LOP 

126.71 

VP 

RC 

216.920 

GL 

-9.39 

GP 

-10.68 

TAL 

PLANETOCENTRIC  CONIC 

C3 

91 .894 

VHL 

9.586 

OLA 

8.05 

RAL 

OISTANCE  596.664 

18.01  ATL  93.72  HCA  315.41  SMA  116.04 
23.78  ATP  92.65  TAL  148.87  TAP  104.27 


DIFFERENTIAL  CORRECTIONS 
TOE-3. 1 687  TRA  7.7389  TC3  -.8091 
ROE  .4563  RRA  .2698  RC3  -.0088 
FOE  -.6438  FRA  1.6125  FC3  - .0305 
BOE  3.2014  BRA  7.7436  0C3  .8092 


25.332  CAL 
36.4J4  GAP 

39.77  TAP  166.71  ETS  235.52  7AE  132.67  ETE  189.61 

132.24  RAO  6569.8  VEL  14.603  PTH  2.65  VHP  15.105 

INJ  TIME 

8 38  25 

23  13  30 

9 59  4 

24  26  48 
11  12  9 

1 27  0 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .9941  SGT  5274.1  SGR 

FAU  .00324  RRT  .1612  RRF 

BSP  17525  SG6  5283.7  R23 

FSP  -303  SGI  5274.4  SG2 


ECC  .40881  INC  3.7233  VI  29.9 72 
RCA  68.60  APO  163.47  V2  35.260 
7AC  147.22  ETC  12.26  ClP  172.04 

OPA  12.10  RAP  119-60  ECC  2.5123 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

7 51  6 

2838.80 

-28.29 

84,66 

24.08 

91.39 

90.00 

21  50  32 

4978.44 

22.28 

218.17 

16.97 

72.06 

100.00 

9 16  20 

2563.91 

-29.83 

64.39 

24.03 

91.97 

100.00 

23  7 59 

4728.56 

23.75 

199.27 

16.44 

71.30 

110.00 

10  33  27 

2322.59 

-34.02 

45.83 

23.79 

93.61 

110.00 

0 11  18 

4542.65 

27.69 

183.59 

14.86 

69.11 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2238.8 

-2 7.79 

76.03 

4378.4 

19.62 

210.51 

1963.9 

-29.24 

55.63 

4J28.6 

20.98 

191 .57 

1722.6 

-33.14 

36.70 

3942.6 

24.60 

175.78 

ORBIT  DETERMINATION  ACCURACY 


318.1  SG3 

90.6 

ST 

2356.5 

SR 

277.1 

SS 

630.4 

.1637  RTF 

.9707 

CRT 

-.6862 

CRS 

.6775 

CST 

-.9998 

.0067  R13 

.9707 

LSA 

2446.8 

MSA 

201.2 

SSA 

10.0 

314.0  THA 

.56 

ELI 

2364.2 

El2 

200.9 

ALF 

175.35 

LAUNCH  OATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  107.47  LAP  2.73  LOP  129.96 

RC  218.330  GL  -9.49  GP  -10.57 

PLANETOCENTRIC  CONIC 


VL 

VP 

7AL 


25.296  CM. 
36.390  GAP 


FLIGHT  TIME  210.00 

OISTANCE  599.094 
19.90  A7L  94.14  HCA  3 
25.29  47P 


ARRIVAL  OATE  OCT  0 1969 


38.49  TAP  166.09  ETS  231.33  7AE  132.33  ETE  189.38  7AC  145.15  ETC 


C3  108.268 

VHL  10.405 

OLA  7.59 

RAL  133.50 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 59  43 

2859.10 

-28.31 

90.00 

21  51  59 

5028.19 

23.29 

100.00 

9 24  42 

2585.06 

-29.87 

100.00 

23  9 41 

4777.54 

24.70 

110.00 

10  41  17 

2345.41 

-34.10 

110.00 

0 13  31 

4589.95 

28.80 

differential 

CORRECTIONS 

1 VEL  15.153  PTH  2.72  VHP  16.019 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


90.65 


TC3 

-.6200 

BAU 

.8974 

RC3 

-.0047 

FAU 

.00166 

FC3 

-.0133 

BSP 

17489 

BC3 

.6200 

FSP 

-298 

UAUNCH  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC 
RL  148.66  LAL  .00  LOL  171.24 

RP  107.47  LAP  2.84  LOP  133.21 

RC  219.714  GL  -9.55  GP  -10-46 

planetocentric  CONIC 


RAO  6570 
INJ  LONG 
86.15 
221 .47 
65.96 
202.54 
47.60 
186.82 

MIO-COURSE  EXECUTION  ACCURACY 
SGT 
RRT 
SG6 
SGI 

FLIGHT  TIME  212.00 


27.82 

20.84 

27.79 

20.34 

27.63 

18.86 


8 47  22 
73.42  23  15  47 

91.15  10  7 47 

72.73  24  29  18 

92.56  11  20  22 

70.74  1 30  1 


ECC 

.43214 

INC 

4.1 

361 

Vl 

29.972 

RCA 

65.79 

APO 

165 

.92 

V2 

35.261 

TAC 

145.15 

ETC 

12 

.20 

CLP 

170.91 

OPA 

11.08 

RAP 

121 

.7J 

ECC 

2.7018 

PO 

CST  TIM 

INJ  2 

LAT 

INJ 

2 LONG 

2259.2 

-27. 

92 

77.51 

4420.2 

20. 

80 

213.69 

1985.1 

-29. 

39 

57.19 

4177.5 

22. 

19 

194.71 

1745.4 

-33. 

37 

30 .44 

3990.0 

25. 

90 

170.04 

301.1 

SG3 

88.9 

.1061 

RTF 

.9754 

.0079 

R13 

.9754 

099.  S 

THA 

.34 

ORBIT  DETERMINATION  ACCURACV 
ST  2384.6  SR  269.3  SS  659.3 

CRT  -.7042  CRS  .6946  CST  -.9998 


LSA  2481 .3  MSA  191 .0  SSA 


9.3 


ELI  2392.2  EL2  190.6  AlF  175.42 
ARRIVAL  OATE  OCT  10  1969 


VL  25.263 
VP  36.367 
7AL  37.40 


OISTANCE  600.788 

GAL  22.00  ATL  94.61  HCA  321 .88  SMA  115.68  ECC  .45852  INC  4.6056  Vl 
GAP  27.01  A7P  93.63  TAL  147.21  TAP  109.08  RCA  62.64  APO  168.73  V2 


29.972 
35.260 
12.17  CLP  169.67 


C3  128.393 

VHL  11.331 

OLA  7.21 

RAL  134.57 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

0 6 53 

2881  .42 

-28.32 

90.00 

21  53  19 

5074.42 

24.15 

100.00 

9 31  41 

2607.92 

-29.89 

I 00.00 

23  11  13 

4023.16 

25.67 

110.00 

10  47  50 

2369.63 

-34.16 

110.00 

0 15  30 

4634.20 

29.75 

DIFFERENTIAL  CORRECTIONS 

TOE-3.0423 

TRA  9.2297 

TC3  -.4523 

BAU  .7764 

ROE  .5135 

RRA  .2285 

RC3  -.0018 

FAU- .00019 

FOE  -.7421 

FRA  1 .0396 

FC3  .0013 

BSP  17423 

BOE  3.8765 

BRA  9.2325 

0C3  .4523 

FSP  -293 

TAP  165.34  ETS  227.24  7AE  131.90  ETE  189.13  7AC  143.18  ETC 

RAO  6570.4  VEL  15.803  PTH  2.80  VHP  17.062  OPA  11.64  RAP  123.73  ECC  3.1130 
INJ  LONG  INJ  RT  ASC  IN. 

31.34 


87.78 

224.59 

67,66 

205.64 

49.49 

189.92 


24.48 
31  .33 
24.02 
31  .26 
22.63 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5191.9  SGR 
RRT  .0322  RRF 
SG6  5199.7  R23 
SGI  5191 .9  SG2 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

89.83 

8 

54  55 

2281  .4 

-20.04 

79.12 

74.75 

23 

17  54 

4474.4 

21  .83 

216.69 

90.25 

10 

15  9 

2007.9 

-29.54 

50.87 

74.13 

24 

31  36 

4223.2 

23.25 

197.68 

91.44 

11 

27  19 

1769.6 

-33.58 

40.30 

72.34 

1 

32  44 

4034.2 

27,05 

101 .77 

284.6 

SG3 

87.3 

.0408  RTF 

.9797 

.0092 

RJ  3 

.9797 

284.5 

THA 

.10 

ORBIT  DETERMINATION  ACCURACY 
ST  2401 .5  SR  262.0  SS  691 .4 

CRT  -.7234  CRS  .7J31  CST  '.9998 

LSA  2506.2  MSA  180.9  SSA  8.8 

ELI  2409.0  EL2  180.3  ALF  175.46 


2223 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL,  4.  1968-69* 


LAUNCH  DATl  MAR  12  1969  FLIGHT  TIME  214.00  ARRIVAL  OATE  OCT  12  1969 


HELIOCENTRIC  CONIC  OISTANCE  601,538 


RL  148.66 

LAL  .00 

La  171.24 

VL  25.233 

GAL  24.38 

A7L  95.15 

HCA  325.11 

5MA 

115.55 

ECC  .48846 

INC  5.1479 

VI 

29.972 

RP  107.47 

LAP  2.94 

LOP  136.46 

VP  36.345 

GAP  28.99 

A7P  94.23 

TAU  146.71 

TAP 

111.82 

RCA  59.10 

APO  171 .96 

V2 

35.260 

RC  221 .070 

CL  -9.59 

GP  -10.34 

ZAl  36.53 

ZAP  164.44 

ETS  223.24 

7AE  131.34 

ETE 

188.86 

ZAC  141.33 

ETC  12.16 

CLP 

168.32 

PLANETOCENTRIC  CONIC 

C3  153.346 

VHL  12.383 

OLA  6.93 

RAL  135.42 

RAO  6570.7 

VEL  16.573 

PTH  2.88 

VHP 

18.261 

OPA  11.40 

RAP  125.61 

ECC 

3.5237 

. 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 12  32 

2905.34 

-28.30 

89.53 

34.60 

88.95 

9 

0 58 

2305.3 

-28 . 14 

80.86 

90.00 

21  54  32 

5116.62 

24.88 

227.46 

27.84 

76.02 

23 

19  49 

4516.6 

22.71 

219.46 

100.00 

9 37  11 

2632.31 

-29.89 

69.47 

34.63 

89.30 

10 

21  4 

2032.3 

-29.66 

60.68 

£ 

100.00 

23  12  34 

4864 .89 

26.42 

208.52 

27.41 

75,47 

24 

33  39 

4264.9 

24.16 

200.45 

110.00 

10  53  0 

2395.06 

-34. JS 

51.48 

34.65 

90.27 

11 

32  55 

1795.1 

-33.77 

42.26 

1 

110.00 

0 17  11 

4674.90 

30.56 

192.81 

26,12 

73.88 

1 

35  6 

4074.9 

28.05 

184.52 

= 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.2166 

TRA10.08H 

TC3  -.3047 

6AU  .6248 

SGT  5143.6  SGR  269-3  SG3 

85.7 

ST  2407.8 

SR  255.2 

SS 

727.6 

ROE  .5486 

RRA  .1933 

RC3  -.0002 

FAU-. 00240 

RRT 

.0518  RRF  - 

,0407  RTF 

.9836 

CRT  -.7441 

CRS  .7332 

CST 

-.9998 

FOE  -.7984 

FRA  1.9741 

FC3  .0135 

BSP  17340 

SGfl  5150.7  R23 

,0104  R13  - 

.9836 

LSA  2522.4 

MSA  1 70 . 7 

SSA 

8.2 

BOE  4.2541 

0RA1O.O83O 

BC3  .3047 

FSP  -288 

SGI  5143.7  SG2  269.0  THA  179.84 

ELI  2415.3 

EL2  170.0 

alf 

175.47 

£ 

LAUNCH  DATE  MAR  12  1969 

FLIGHT  TIME  216.00 

ARRIVAL  DATE 

OCT 

14  1969 

- 

HELIOCENTRIC  CCNIC 

DISTANCE  601.073 

RL  148.66 

LAL  .00 

La  171.24 

VL  25.206 

GAL  27.07 

A7L  95.79  HCA  328.34 

SMA 

115.39 

ECC  .52249 

INC  5.7857 

VI 

29.972 

- 

RP  107.48 

LAP  3.03 

LOP  139.71 

VP  36.324 

GAP  31 .28 

ATP  94.93 

TAL  146.50 

TAP 

114.84 

RCA  55.10 

APO  175.69 

V2 

35.258 

_ 

RC  222.400 

GL  -9.59 

GP  -10.23 

ZAL  35.90 

ZAP  163.37  ETS  219.36 

7AE  130.64 

ETE 

188.56 

ZAC  139.61 

ETC  12.17 

CLP 

166.82 

- 

PLANETOCENTRIC  CCNIC 

- 

C3  184.583 

VHL  13.586 

DLA  6 . 74 

RAL  136.06  RAO  6571.0 

VEL  17.490 

PTH  2.97 

VHP 

19.646 

DPA  11.17 

RAP  127.35 

ECC 

4.0378 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 16  31 

2930.85 

-28.25 

91.39 

37,57 

88.02 

9 

5 22 

2330.9 

-28.23 

82.73 

_ 

90.00 

21  55  36 

5154.20 

25.47 

230.06 

30.86 

77.19 

23 

21  30 

4554,2 

23.45 

221 .97 

100.00 

9 41  5 

2658.13 

-29.83 

71.39 

37.63 

88.29 

10 

25  23 

2058.1 

-29.77 

62.59 

100.00 

23  13  43 

4902.15 

27.03 

211.12 

30.46 

76.71 

24 

35  26 

4302.2 

24.93 

202.95 

110.00 

10  56  40 

2421.56 

-34.17 

53.55 

37.75 

89.04 

1J 

37  2 

1821 .6 

-35.93 

44.31 

_ 

110.00 

0 18  33 

4711,49 

31.22 

195.46 

29.26 

75.32 

1 

37  5 

4111,5 

28.89 

187.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE- 

-4.6218 

TRAJ 1.0168 

TC3  -.1752 

BAU 

.4322 

SGT  5090.4  SCR  256.0  SG3 

84.3 

ST 

2401 .9 

SR 

249.2 

SS 

768.4 

ROE 

.5892 

RRA  .1453 

RC3  .0004 

FAU- .00514 

RRT  -.1506  RRF  -.1375  RTF 

.9870 

CRT 

-.7659 

CRS 

.7545 

CST 

-.9998 

. FOE 

-.8600 

FRA  2.1266 

FC3  .0241 

BSP 

I7J68 

SGB  5096.9  R23  -.0116  R13 

-.9870 

LSA 

2529.0 

MSA 

160.6 

SSA 

7.6 

— 

BOE 

4,6592 

BRAJ! .0178 

BC3  . 1 752 

FSP 

-282 

SGI  5090.6  SC2  253.1  THA 

179.57 

eli 

2409.5 

El2 

159.7 

alf 

175.44 

LAUNCH 

DATE  1 

MAR  12  1969 

FLIGHT  time  218.00 

ARRIVAL 

DATE 

OCT 

16  1969 

HELIOCENTRIC  CONIC 

OISTANCE  599.030 

— 

RL 

140.66 

LAL  .00 

La  171  ,24 

VL 

25.183 

GAL 

30.15  A7L  96.55  HCA  331 . 

56  SMA  115.28 

ECC 

.56123 

INC 

6.5518 

VI 

29.972 

ft 

RP 

107.49 

LAP  3.11 

LOP  142.96 

VP 

36.306 

GAP 

33.95  AZP  95.77  TAL  146.65  TAP  118.21 

RCA 

50.58 

APO 

179.98 

V2 

35.255 

- 

RC  ; 

223.702 

CL  -9.55 

GP  -JO. 11 

ZAL 

35.52 

ZAP 

162.08  ETS  215.60  7AE  129. 

75  ETE  188.21 

7AC 

138.08 

ETC 

12.20 

CLP 

165.13 

PLANETOCENTRIC  CONIC 

C3  224.077  VHL  14.969  OLA  6.66  RAL  136.43  RAO  6571  .3  VEL  18.565  PTH  3.05  VHP  2J  .256  OPA  10.96  RAP  128.91  EC C 4.6677 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

9 18  58 

2958.01 

-28,17 

93.37 

40.20 

87.03 

9 7 56 

2358.0 

-28.29 

84.71 

90.00 

21  56  29 

5186.45 

25.94 

232.30 

33,46 

78.22 

23  22  55 

4586.5 

24.05 

224.14 

100.00 

9 43  9 

2685.41 

-29.78 

73.42 

40.29 

87.23 

10  27  55 

2085.4 

-29.84 

64  .61 

1 00.00 

23  14  39 

4934 .28 

27.51 

213.39 

33.09 

77.81 

24  36  53 

4334.3 

25.55 

205 . 1 3 

110.00 

10  58  39 

2449.13 

-34.12 

55.70 

40,51 

87.77 

11  39  29 

1849.1 

-34.05 

46.46 

11 0.00 

0 19  34 

4743.33 

31.75 

197.79 

31 ,98 

76.61 

1 38  37 

4143.3 

29.58 

189.2 5 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

-5.0593 

TRA12.0374 

TC3 

-.0638 

BAU 

.1911 

SGT  5030.3  SGR  245.8 

SG3 

82.9 

ST 

2384.7 

SR 

244.0 

SS 

815.4 

RDE 

.6370 

RRA  .0813 

RC3 

-.0001 

FAU- 

.00856 

RRT  -.2642  RRF  -.2501 

RTF 

.9899 

CRT 

-.7890 

CRS 

.7775 

CST 

-.9998 

FOE 

-.9293 

FRA  2.2983 

FC3 

.0331 

BSP 

17064 

SG6  5036.3  R23  -.0125 

R13  - 

.9899 

LSA 

2527.5 

MSA 

150.5 

SSA 

7.0 

BOE 

5.0993 

BRA 12.0377 

6C3 

.0638 

FSP 

-278 

SGI  5030.7  SG2  237.1 

THA  179.26 

ELI 

2392.5 

EL2 

149.4 

ALF 

175.37 

LAUNCH 

DATE  MAR  12  1969 

FLIGHT  TIME  220.00 

ARRIVAL 

DATE 

OCT 

18  1969 

HELIOCENTRIC  CONIC 

OISTANCE  594.939 

RL 

148,66 

LAL  .00 

La 

171.24 

VL 

25.165 

GAL 

33.70  A7L  97.50  HCA 

334.78 

SMA  115.19 

ECC 

.60524 

INC 

7,4955 

VI 

29.972 

RP 

107.50 

LAP  3.19 

LOP 

146.22 

VP 

36.291 

GAP 

37.08  A7P  96.79  TAL 

147.24 

TAP  122.03 

RCA 

45.47 

APO 

184.91 

V2 

35.252 

RC  224.978 

GL  -9.49 

GP 

-9.98 

ZAL 

35.44 

ZAP 

160.55  ETS  211 .95  ZAE 

128.64 

ETE  187.82 

ZAC 

136.76 

ETC 

12.26 

CLP 

163.22 

PLANETOCENTRIC  CCNIC 

C3  274.510  VHL  16.568  OLA  6.70  RAL  136.52  RAO  6571.6  VEL  19.895  PTH  3.13  VHP  23.137  OPA  10.80  RAP  130.25  ECC  5.5177 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 18  37 

2986.98 

-28.05 

95.48 

42.43 

85.98 

9 8 

24 

2387,0 

-28.32 

86.83 

90.00 

21  57  9 

5212.58 

26.29 

234.14 

35.57 

79.08 

23  24 

2 

4612.6 

24.52 

225.92 

100.00 

9 43  10 

2714.31 

-29.66 

75.56 

42.55 

86.11 

10  28 

24 

2114.3 

-29.89 

66.76 

100.00 

23  15  18 

4960.48 

27,87 

215.25 

35.22 

78.73 

24  37 

58 

4360.5 

26.03 

206.93 

110.00 

10  58  43 

2477.87 

-34.02 

57.94 

42.89 

86.45 

11  40 

1 

1877.9 

-34.J4 

48.70 

110.00 

0 20  10 

4769.69 

32.15 

199.74 

34.19 

77.70 

1 39 

40 

4169.7 

30.12 

191  .12 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-5.5263 

TRAJ  3. J 498 

TC3  .0315 

BAU  .1158 

SGT  4962.6  SGR 

239.9  SG3 

81.7 

ST  2353.5 

SR 

239.9 

SS 

969.0 

\ 

RDE  .6937 

RRA  -.0023  RC3  -.0015 

FAU- .01295 

RRT 

-.3885  RRF 

-.37 42  RTF 

.9924 

CRT  -.8126 

CRS 

.8012 

CST 

-.9998 

%=- 

FDE-1 .0064 

FRA  2,4932 

FC3  .0408 

BSP  16925 

SG6 

4968.4  R23 

-.0132  RJ3  - 

.9924 

LSA  2516.3 

MSA 

140.7 

SSA 

6.5 

..  . ■- 

BOE  5.5697 

BRA13.1498 

8C3  .0316  FSP  -275 

SGI 

4963.5  SG2 

221.1  THA  178.92 

ELI  2361.6 

EL2 

139.3 

alf 

175.25 

2224 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  date  MAR  13  1969  FLIGHT  TIME  70.00  ARRIVAL  CATC  MAT  22  1969 


HELIOCENTRIC  CONIC  0I5TANCC  209. 368 


RL  148.70 

LAL 

.00 

La  172.24 

VL  29.629 

GAL  -15.00 

A7L  90.68 

HCA  95.60 

SMA 

146 

.31 

ECC  .26067 

INC 

.6772 

vi 

29.964 

RP  108.74 

LAP 

-.67 

LOP  267.04 

VP  39.164 

GAP  -2.67 

A7P  89.93 

TAL  251.44 

TAP 

347.04 

RCA  100.17 

APO 

184.45 

V2 

34  .840 

RC  73.792 

GL 

-2.34 

GP  26.47 

7AL  170.32 

ZAP  67.52 

ETS  350.33 

ZAE  155.02 

ETE 

01 .29 

ZAC  107.13 

ETC 

156.07 

CLP 

-64 . 72 

PLANETOCENTRIC  CONIC 

C3  68.804 

VHL 

8.295 

OLA  -1.49 

RAL  2.44 

RAO  6569.3 

VEL  13.790 

PTH  2.52 

VHP 

5. 

195 

OPA  30.46 

RAP 

10.51 

ECC 

2.1323 

LNCH  A/M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

0 

21/8 
57  • 4 

2474.13 

-24.90 

58.62 

244.70 

103.93 

1 

2 

22 

1874.1 

22.74 

50.61 

90.00 

11 

5210.55 

26.26 

233.99 

245.97 

79.01 

13 

23 

54 

4610.6 

24.40 

225.78 

100.00 

1 

41  47 

2213.97 

-26.30 

39.09 

244.31 

104.75 

2 

18 

41 

1614.0 

•24.01 

31  .04 

100.00 

13 

19  6 

4945.94 

27.67 

214.22 

245.65 

78.22 

14 

41 

32 

4345.9 

25.77 

205.93 

110.00 

2 

40  26 

2005.33 

-30.06 

22.03 

243.09 

107.09 

3 

21 

51 

1405.3 

•27.43 

13.83 

110.00 

14 

28  56 

4727.35 

31.49 

196.62 

244.65 

75.96 

15 

47 

44 

4127.4 

29.24 

188.13 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3172 

TRA 

-.7MJ 

TC3  -.0239 

BAU  .2154 

SGT 

541  .4  SGR 

542.3  SG3  ! 

189.1 

ST  264.5 

SR 

244.3 

SS 

366.5 

ROE  -.3273 

RRA 

.4427 

RC3  .2330 

FAU  .09127 

RRT  - 

.3976  RRF  - 

.6617  RTF 

.5167 

CRT  .5564 

CRS 

-.7829 

CST 

-.9470 

FOE-1 .1348 

FRA 

-1.0705 

FC3-J .1404 

BSP  1366 

see 

766.3  R23 

.1307  RJ3  - 

.7051 

LSA  404.J 

MSA 

170.7 

SSA 

20.1 

0OE  .4558 

BRA 

.8402 

BC3  .2342 

FSP  -545 

SGI  ' 

640.6  SG2 

420.5  THA  134.08 

ELI  318.0 

El2 

168.8 

ALF 

40.94 

LAUNCH  DATE  MAR  13  1969 

FLIGHT  TIME 

72.00 

arrival  date 

MAY 

24  1969 

HELIOCENTRIC  CONIC 

DISTANCE  215.- 

052 

RL  M8 . 70 

LAL 

.00 

La  172.24 

VL  29.608 

GAL  -14.91 

AZL  90.87  MCA  98.77 

SMA 

146.11 

ECC  .25706 

INC 

.8671 

VI 

29.964 

RP  108,77 

lap 

-.86 

LOP  271 .01 

VP  39.140 

GAP  -2.04 

AZF  89.87 

TAL  251 .28 

TAP 

350.05 

RCA  108.44 

APO 

183.79 

V2 

34.839 

RC  76.053 

GL 

-3.02 

GP  27.49 

7AL  170.04 

ZAP  72.21 

ETS  352.52 

ZAE  154.09 

ETE 

89.12 

ZAC  105.11 

ETC 

156.83 

CLP 

-69.85 

PLANETOCENTRIC  CONIC 

C3  67 . 390 

VHL 

8.209 

DLA  -2.09  RAL  2.79  RAD  6569.3 

VEL  13.738 

PTH  2.51 

VHP 

5.051 

OPA  30.54 

RAP 

8.17 

ECC 

2.1091 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

26  50 

2450.77 

-24.51 

57.02 

244.47 

104.64 

1 

7 

49 

1850.8 

-22.2 6 

49.07 

90.00 

11 

54  5 

5224.03 

26.43 

234.94 

246.23 

79.46 

13 

21 

9 

4624.0 

24.71 

226 . 70 

100.00 

1 

47  20 

2191 .51 

-25.90 

37.54 

244 .06 

105.47 

2 

23 

52 

1591 .5 

-23.52 

29.55 

100.00 

13 

16  24 

4950.53 

27.04 

215.11 

245.93 

78.66 

14 

39 

2 

4350.5 

26.00 

206.80 

110.00 

2 

53  21 

J904.05 

-29.64 

20.59 

242.79 

107.86 

3 

26 

26 

1384.9 

-26.92 

12.46 

110.00 

14 

26  52 

4737.95 

31  .66 

197.39 

244.95 

76.39 

15 

45 

50 

4138.0 

29.47 

180  .87 

DIFFERENTIAL  CORRECTIONS  MI 0 -COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.3500 

TRA  - 

.7691 

TC3  -.0634 

BAU 

.2359 

SGT 

599.2 

SGR 

562.0 

SG3 

200.3 

ST 

292.7 

SR 

230.8 

SS 

387.0 

ROC 

-.3017 

RRA 

.4472 

RC3  .2540 

FAU 

.09549 

RRT 

-.4742 

RRF 

-.6907 

RTF 

.5980 

CRT 

.5375 

CRS 

-.7696 

CST 

-.9478 

FOE- 

•1.2237 

FRA-1 

.0999 

FC3-1 .2268 

BSP 

1589 

SGB 

021.5 

R23 

.1347 

R13 

-.7438 

LSA 

508.5 

MSA 

172.4 

SSA 

20.2 

BOE 

.4622 

BRA 

.8897 

0C3  .2610 

FSP 

-507 

SGI 

706,1 

SG2 

419.9 

THA 

138.85 

ELI 

330.5 

El2 

172.4 

ALF 

32.99 

LAUNCH 

OATE 

MAR  13 

1969 

FLIGHT 

TIME 

74.00 

arrival 

DATE 

MAT 

26  1969 

HELIOCENTRIC  CONIC  DISTANCE  ZZ2 .288 

RL  MB. 70  LAL  .00  LOL  17  2.24  VL  29 . 580  CAL  -14,74  AZL  91.06  HCA  101.93  SMA  U5.84  ECC  .2551  5 INC  1 .0601  V]  29.964 

RP  108.80  LAP  -1.04  LOP  274.17  VP  39.111  GAP  -1.44  AZP  89.78  TAL  250.99  TAP  352.92  RCA  108.63  APO  183.05  V2  34.831 

RC  78.340  GL  -3.73  GP  28.45  7AL  169.66  7AP  76.86  ETS  354.77  7AE  152.83  ETE  96.55  7AC  103.11  ETC  157.64  CLP  -75.01 

PLANETOCENTRIC  CONIC 

C3  66.030  VHL  8.126  OLA  -2.68  RAL  3.22  RAO  6569.3  VEL  13.689  PTH  2.50  VHP  4.94J  DPA  30.57  RAP  5.84  ECC  2.0867 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  0 33  3 2427.57  -24.10  55.44  244.32  105.33  I 13  31  1827.6  -21.77  47.55 

90.00  11  51  24  5237.50  26.60  235.90  246.56  79.91  131841  4637.5  24.93  227.62 

100.00  I 53  9 2169.20  -25.48  36.01  243.89  106.18  229  18  1569.2  -23.02  28.08 

100.00  13  13  59  4971.1 0 20.01  216.01  246.27  79.11  M 36  50  4371.1  26.22  207.67 

110.00  2 58  32  1964.52  -29.21  19.16  242.58  108.60  3 31  16  1364.5  -26.39  11.11 

110.00  14  25  5 4748.55  31  .83  198.18  245.33  76.82  15  44  M 4M8.5  29.69  189.62 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.3885 

TRA  -.8281 

TC3  -.1075 

BAU 

.2601 

SGT 

668.8  SGR 

580.1 

SG3 

209.9 

ST 

325.3 

SR 

216.6 

SS 

406.3 

ROE  -.2755 

RRA  .4482 

RC3  .2743 

FAU 

.09887 

RRT 

-.5403  RRF 

-.7161 

RTF 

.6645 

CRT 

.5179 

CRS  • 

-.7540 

CST 

-.9486 

FDE-1 .3044 

FRA-J .1142 

FC3-1.2963 

BSP 

1044 

SGB 

885.3  R23 

.1385 

R13 

-.7762 

LSA 

536.2 

MSA 

172.9 

SSA 

20.2 

BOE  .4762 

BRA  .9416 

BC3  .2946 

FSP 

-625 

SGI 

780.2  SG2 

410.5 

THA 

142.39 

ELI 

351.1 

EL2 

171  .7 

ALF 

25.55 

LAUNCH  OATE  MAR  13  1969 

FLIGHT  TIME 

76.00 

ARRIVAL 

DATE 

MAT 

28  1.969 

HELIOCENTRIC  CONIC  DISTANCE  228.678 

RL  140.70  LAL  .00  La  172.24  VL  29.544  GAL  -14.57  AZL  91.26  HCA  105.09  SHA  M5.50  ECC  .25252  INC  1.2576  VI  29.964 

RP  108.82  LAP  -1.21  LOP  277.34  VP  39.077  GAP  -.87  A7P  89.67  TAL  250.59  TAP  355.68  RCA  108.76  APO  182.24  V2  34.024 

RC  80.651  GL  -4.47  GP  29.35  ZAL  169.18  ZAP  81.42  ETS  357.07  7AE  151.27  ETE  103.38  7AC  101.17  ETC  158.46  CLP  -80. M 

PLANETOCENTRIC  CONIC 

C3  64.713  VHL  8.044  OLA  -3.27  RAL  3.7l  RAO  6569.2  VEL  13.641  PTH  2.49  VHP  4.063  DPA  30.55  RAP  3.59  ECC  2.0650 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  0 39  26  2404 .29  -23.67  53.87  244.25  106.01  1 J9  31  1804.3  -21.25  46.03 

90.00  11  48  56  5251.11  26.76  236.86  246.97  80.37  131627  4651.1  25.15  228.56 

100.00  1 59  15  2146.82  -25.05  34.49  243.81  106.87  2 35  2 1546.8  -22.50  26.62 

100.00  13  11  40  4903.82  28.17  216.92  246.69  79.56  14  34  52  4383.8  26.44  208.55 

110.00  340  1944.14  -20.76  17.75  242.45  109.33  33624  1344.1  -25.85  9.77 

110.00  14  23  33  4759.26  31.99  198.97  245.78  77.26  15  42  52  4159.3  29.91  190.30 

DIFFERENTIAL  CORRECTICNS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.4328  TRA  -.0903  TC3  -.1560  8AU  .2071  SGT  749.3  SGR  595.3  SG3  21 7.1  ST  362.5  SR  202.2  55  423.1 

RDE  -.2496  RRA  .4447  RC3  .2929  FAU  .10107  RRT  -.5941  RRF  -.7373  RTF  .7169  CRT  .4990  CRS  -.7373  CST  -.9499 

FDE-1 .3707  FRA-1 .1000  FC3-1 .3522  BSP  211 7 SGB  957.0  R23  .1430  R1 3 -.0021  LSA  566.7  MSA  172.2  SSA  20.3 

0OE  .4996  BRA  .9952  0C3  .3319  FSP  -649  SGI  861.6  S02  4J6.4  THA  M5.67  ELl  379.9  EL2  167.2  ALF  19.47 


2225 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69) 


LAUNCH  DATE  HA#?  13  S 969 


FLIGHT  TIME  76.00 


ARRIVAL  OATE  HAT  30  1969 


HELIOCENTRIC  CONIC 


RL 

140.70 

LAL 

.00 

LOL 

172.24 

VL 

29.501 

CAL 

RP 

108.84 

LAP 

-1 .39 

LOP 

280.50 

VP 

39.039 

CAP 

RC 

82.981 

CL 

-5.25 

CP 

30.19 

7AL 

168.60 

7AP 

PLANETOCENTRIC  CONIC 

C3 

63.433 

VHL 

7.965 

OLA 

-3.87 

RAL 

4.27 

RAO 

01STANCE  235.024 

-14.41  AZL  91.46  HCA  108.26  SMA  145.10  ECC  .24995  INC  1.4609  V]  29.964 

-.33  AZP  89.54  TAL  250.08  TAP  358.33  RCA  108.83  APO  181.37  V2  34.616 

85.85  ETS  359.43  7AE  W9.48  ETE  109.51  ZAC  99.34  ETC  159.28  CLP  -85.20 

6569.2  VEL  13.594  PTH  2.48  VHP  4.814  OPA  30.52  RAP  1.45  ECC  2.0440 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 46  10 

2380.72 

-23.22 

52.29 

244.26 

106.67 

I 25  51 

1780.7 

-20.72 

44.51 

90.00 

11  46  39 

5265 .08 

26.91 

237.85 

247.45 

80.84 

13  14  25 

4665.1 

25.37 

229.52 

100.00 

2 5 42 

2124.16 

-24.59 

32.96 

243.80 

107.55 

2 41  6 

1524.2 

-21 .96 

25.15 

100.00 

13  9 49 

4996.86 

28.33 

217.06 

247,18 

80.03 

14  33  6 

4396.9 

26.66 

209-45 

i id.  oo 

5 9 47 

1923.53 

-28.29 

16.33 

242.40 

110.04 

3 4j  51 

1323.5 

-25.30 

8.43 

110.00 

14  22  13 

4770.26 

32.15 

199.78 

246.31 

77.72 

15  41  43 

4170.3 

30.13 

191 .16 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4622  TRA  -.i 
ROC  -.2229  RRA  .i 
FOE-1.4293  FRA-l.C 
60E  .5313  BRA  1.0496  BC3 

MUNCH  OATE  MAR  13  1969 

HELIOCENTRIC  conic 


TC3  - 

.2079  BAU 

.3169 

RC3 

.3105  FAU 

.10242 

FC3-1 

.3978  BSP 

2421 

BC3 

.3737  FSP 

-674 

MID-COURSE  EXECUTION  ACCURACY 
SCT  830.5  S6R  60*7X  563  222.5 
RRT  -.6379  RRF  -.7562  RTF  .7573 
SOB  1035.9  R23  .1478  R13  -.8231 

SCI  949.8  SC2  413.6  THA  148.55 

flight  time  80.00 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  241.325 

.00  LOL  172.24  VL  29.453  CAL  -14.24  A7t  91.67  HCA  111.42  SMA  144.65 

.56  LOP  283.67  VP  38.997  CAP  .17  A7P  09.39  TAL  249.46  TAP  .00 

30.99  7AL  167.93  7AP  90.11  ETS  1.82  7AE  147.52  ETE  114.91 

PLANETOCENTRIC  CONIC 

C3  62.187  VHL  7.886  OLA  -4.49  RAL  4.89  RAD  6569.2  VEL  13.548  PTH  2.48  VHP  4.792  OPA  30.49  RAP  359.46  ECC  2.0234 


RL 

148.70 

LAL 

■00 

RP 

108.86 

UP 

-1.56 

RC 

85.328 

CL 

-6.06 

ST 

403.8  SR 

186.8 

ss 

439.7 

CRT 

.4763  CRS 

-.7165 

CST 

-.9515 

LSA 

601.5  MSA 

170.4 

SSA 

20.3 

Eli 

415.2  El2 

159.7 

alf 

14.65 

ARRIVAL 

DATE 

JUN 

1 1969 

ECC 

.24744  INC 

1 .6718 

V] 

29.964 

RCA 

108.86  APO 

180.45 

V2 

34.810 

ZAC 

97.63  ETC 

160.06 

CLP 

-90.13 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 53  18 

2356.61 

-22.74 

50.68 

244,34 

107.34 

1 32 

35 

1756.6 

-20.16 

42.97 

90.00 

11  44  30 

5279.59 

27.06 

238.89 

248.01 

81.34 

13  12 

30 

4679.6 

25.59 

230.53 

100.00 

2 \Z  'iZ 

2101.01 

-24.11 

31.41 

243.87 

100.23 

2 47 

33 

1501.0 

-21 .39 

23.67 

100.00 

13  7 57 

5010.43 

28.48 

210.04 

247.75 

00.52 

14  31 

26 

4410.4 

26.00 

210.40 

110.00 

3 15  57 

1902.49 

-27.79 

y i4.9 o 

242.42 

110.76 

3 47 

39 

1302.5 

-24.71 

7.08 

110.00 

14  21  2 

4781.72 

32.32 

ZOO. 64 

246.92 

70.20 

15  40 

44 

4101 .7 

30.36 

191  .97 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5372 

TRA-1.0101 

TC3  -.2628 

BAU  .3480 

SCT 

935.2  SCR 

617.4  SG3 

225.3 

ST 

449.5 

SR 

171  .6 

SS 

453.7 

ROE  -.1971 

RRA  .4265 

RC3  .3258 

FAU  .10253 

RRT 

-.6715  RRF 

-.7710  RTF 

.7076 

C 7 

.4531 

CRS 

-.6943 

CST 

-.9532 

FOC-1.4712  FRA-i .0555 

FC3-1 .4273 

BSP  2731 

SCO 

1120. 6 R23 

.1542  R13  - 

■ .0390 

LSA 

639.3 

MSA 

167.7 

SSA 

20.2 

BOE  .5722 

BRA  1.1038  BC3  .4185 

FSP  -683 

SCI 

1042.8  SG2 

410.3  THA  151.24 

ELI 

457.0  EL2 

150.5 

alf 

11  .02 

LAUNCH  OATE  MAR  13  1969 


FLIGHT  TIME  82.00 


ARRIVAL  OATE  JUN  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  247.586 


RL  140. 70 

LAL 

.00 

LOL  172.24 

VL  29.400 

CAL  -M.07 

AZL  91.89 

HCA  114.57 

SMA 

144.16 

ECC  .24497 

INC  1 .8918 

VI 

29.964 

RP  108.80 

LAP 

-1.72 

LOP  286.83 

VP  38.951 

CAP  .66 

A7P  89.21 

TAL  248.76 

TAP 

3.34 

RCA  108.84 

APO  179.48 

V2 

34.804 

RC  87.691  CL  -6.93 
PLANETOCENTRIC  CONIC 

GP  31.74 

ZAL  167.16 

ZAP  94 . 1 7 

ETS  4,25 

ZAE  145.46 

ETE 

119.62 

ZAC  96.07 

ETC  160.79 

CLP 

-94.91 

C3  60.975 

VHL 

7.809 

o 

r 

>> 

<*» 

RAL  5.58 

RAO  6569.1 

VEL  13.503 

PTH  2.47 

VHP 

4.795 

OPA  30.50 

RAP  357.64 

ECC 

2.0035 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

0 53 

2331 .72 

-22.23 

49.04 

244,50 

108.01 

1 

39  45 

1731 .7 

-19.56 

41 .38 

90.00 

11 

42  25 

5294.94 

27.22 

239.99 

248.64 

81.87 

13 

10  39 

4694.9 

25.81 

231 .60 

100.00 

2 

19  49 

2077,12 

-23.59 

29.83 

244.01 

108.91 

2 

54  26 

1477.1 

-20.79 

22.15 

100.00 

13 

6 10 

5024.77 

28.64 

219.87 

248.40 

81.05 

14 

29  55 

4424.8 

27.10 

21 1 .41 

110.00 

3 

22  3J 

1080,81 

-27.26 

13.44 

242.51 

111.48 

3 

53  52 

1280.8 

-24.09 

5.7(3 

110.00 

14 

19  57 

4795,85 

32.48 

201.55 

247.60 

78.72 

15 

39  51 

4193.8 

30,59 

192.84 

DIFFERENTIAL  CORRECTIONS 


MJO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.5972 

TRA-1.0817 

TC3  -.3198 

BAU 

.3804 

SCT 

1037.5 

SCR 

624.1  SG3 

226.6 

ST 

499,4 

SR 

155.5 

SS 

467.8 

ROE  -.1704 

RRA  .4 122 

RC3 

.3398 

FAU 

.10185 

RRT 

-.6984 

RRF 

-.7862  RTF 

.8107 

CRT 

.4221 

CRS 

- .6646 

CST 

-.9550 

FOE- 1.50 58 

FRA-1 .0110 

FC3-1 ,4461 

BSP 

3067 

see 

1210.8 

R23 

.1616  R13 

-.8518 

LSA 

682.0 

MSA 

164.0 

SSA 

20.2 

0D£  .6211 

BRA  1.1576 

6C3 

.4666 

FSP 

-695 

SCI 

1140.5 

SC2 

406.4  THA 

153.61 

ELI 

504.1 

EL2 

139.7 

ALF 

8.12 

LAUNCH  OATE  MAR  13  1969 


FLIGHT  TIME  84.00 


ARRIVAL  OATE  JUN  5 1969 


HELIOCENTRIC  CONIC 


01 STANCE  253.808 


RL  140.70 

LAL  .00 

LOL  172.24 

VL  29.342 

CAL  -13.09 

AZL  92.12 

HCA  117.73 

SMA 

143.63 

ECC  .24255 

INC 

2.1233 

VI 

29.964 

RP  108.90 

LAP  -1 .88 

LOP  289.99 

VP  38.903 

CAP  1.11 

AZP  09.01 

TAL  247.90 

TAP 

5.71 

RCA  100.79 

APO 

178.47 

V2 

34.7 99 

RC  90.065 

GL  -7.04 

CP  32,48 

ZAL  166.30 

ZAP  90.00 

ETS  6.72 

ZAE  143.33 

ETE 

123.60 

ZAC  94.69 

ETC 

161 .44 

CLP 

-99.49 

PLANETOCENTRIC  CONIC 

C3  59-797 

VHL  7.733 

OLA  -5.00 

RAL  6,34 

RAO  6569.1 

VEL  13,459 

PTH  2.46 

VHP 

4.020 

OPA  30.57 

RAP 

356.00 

ECC 

1 .9841 

LNCH  AZMTH’ 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 9 2 

2305.77 

-21 .67 

47.34 

244.73 

100.60 

1 

47  27 

1705.8 

■18.92 

39.75 

90.00 

11  40  19 

5311.40 

27.37 

241.17 

249.37 

02.44 

13 

0 50 

4711 .4 

26.04 

232.75 

1 00.00 

2 27  37 

2052.23 

-23.03 

20.19 

244.22 

109.60 

3 

1 50 

1452.2 

20.15 

20.58 

1 00.00 

13  4 24 

5040.17 

20.00 

220.99 

249.14 

01.61 

14 

20  24 

4440.2 

27.34 

212.49 

11 0.00 

3 29  35 

1055.27 

-26.69 

11.93 

242.60 

112.20 

4 

0 33 

1258.3 

23.44 

4.28 

110.00 

14  18  56 

4006.90 

32.65 

202.53 

240.30 

79.27 

15 

39  3 

4206.9 

30.83 

193.78 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6627 

TRA-1.1430 

TC3  -.3705 

BAU  .4132 

SCT  1144.3  SGR  627.7  SG3  225.0 

ST  553.8 

SR 

139.2 

SS 

480.9 

ROC  -.1438 

RRA  .3941 

RC3  .3521 

FAU  .10020 

RRT  - 

.7190  RRF  -, 

.7909  RTF  , 

,0200 

CRT  .3830 

CRS 

-.6272 

CST 

-.9569 

FOE- 1.5292 

FRA  -.9551 

FC3-1.4518 

BSP  3416 

SG0  1305.2  R23  . 

.1704  R13  -. 

.0616 

LSA  729 . 1 

MSA 

159.6 

SSA 

20.1 

BOE  .6701 

BRA  1 .2098  8C3  .5169 

FSP  -699 

SCI  1241.7  SC2  402.1  THA  155.77 

ELI  556.5 

EL2 

128.0 

ALF 

5.81 

2226 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  MAR  1 3 1959 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  172.2* 

RP  1 08.91  LAP  - 2.03  LOP  2 93.15 

RC  92.449  CL  -8.83  CP  33.2? 

PLANETOCCNTRJC  CONIC 
C3  58.658  VHL  7.659 

LNCH  A7MTH  LNCH  TIME 


FLICHT  TIME  86.00 


ARRIVAL  DATE  JUN  7 1969 


DISTANCE  259.992 

VL  29.280  CAL  -13.7?  A7L  92.37  MCA  120.89  SNA  143.07  ECC  .2401?  INC  2.3684  VI 
VP  38.852  CAP  1.55  A/P  88.78  TAl  247.11  TAP  8.00  RCA  108.71  APO  177.43  V2 
7Al  165.35  7AP  101.57  ETS  9.23  7A£  141.18  E TE  127. J5  ZAC 


29.964 
34 .795 

93.48  ETC  162.01  ClP-103.87 


90.00 
90.00 
100.00 
100.00 
11 0.00 
110.00 


1 

11 

2 

13 
3 

14 


17  48 
38  9 

36  3 
2 35 

37  11 
17  56 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7334  TRA-1. 1 
ROE  -.1177  RRA 
FOE-1.5398  FRA 
BOE  .7428  BRA  1.2594  BC3 

LAUNCH  DATE  MAR  13  1969 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  172.24  VL  29.214 

RP  108.92  LAP  -2.18  LOP  296.31  VP  38.799 

RC  94.840  CL  -9.89  CP  33.99  7AL  164.30 

PLANETOCENTRIC  CONIC 
C3  57.566 
LNCH  A7WTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOC  -.8100  TRA-1 .2593  TC3  -.4980  8AU  .4780 

ROE  -.0905  RRA  .3474  RC3  .371?  FAU  .09474 

FOE-1.3456  FRA  -.8155  FC3-1.4247  BSP  4116 

BOE  .8151  BRA  1.3064  BC3  .6211  FSP  -68? 


OLA  -6.52  RAL  7.17 

RAO  6569.1 

VEL  13.417 

PTH  2.4  5 

L'l  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

2278.45 

-21 .07 

45.57 

245.04 

109.37 

5329.34 

27.52 

242.46 

250.19 

83.07 

2026.05 

-22.42 

26.48 

244.51 

110.30 

5056.97 

28.96 

222.2 1 

249.98 

82.24 

1834.62 

-26.07 

10.37 

242.93 

112.94 

4821.17 

32.83 

203.60 

249.27 

79.89 

MID-COURSE  EXECUTION  ACCURACY 


VHP  4.866 
INJ  TIME 
1 55  47 

13  6 58 

3 9 49 

14  26  52 

4 7 46 

15  38  17 


OPA  30.73  RAP  354.55  ECC  1.9654 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 


1678.5 
4729.3 

1426 . 1 
4457.0 

1234.6 

4221 .2 


-18.23 
26.28 
-19.46 
27.58 
-22.73 
31  .09 


38.04 
234.01 
28.94 
213.68 
2.80 
194 .81 


TC3  - 

.4379  BAU 

.4456 

SCT 

1253.7  SCR 

627.7 

SC  3 

222.9 

ST 

612.6 

SR 

RC3 

.3622  FAU 

.09776 

RRT 

-.7340  RRF 

-.8099  RTF 

.8407 

CRT 

.3341 

CRS 

FC3-1 

.4428  BSP 

3755 

see 

1402.0  R23 

.1811 

R13 

-.8687 

LSA 

780.0  MSA 

BC3 

.5683  FSP 

-690 

SCI 

1344.5  SC2 

397.5 

THA 

157.78 

eli 

614.0 

el? 

FLICHT  TIME  88.00 


122.9  SS  492.3 
-.5804  CST  -.9587 
154.7  SSA  19.9 
115.5  ALF  3.97 

ARRIVAL  OATE  JUN  9 3969 


DISTANCE  266.141 

CAL  -13.53  A7L  92.63  HCA  124.04  SHA  142.48  ECC  .23784  INC  2.6302  Vj  29.964 

CAP  1.96  ATP  88.53  TAL  246.17  TAP  10.2?  RCA  108.59  APO  176.36  V2  34.791 

TAP  104.87  ETS  11.79  TAE  139.03  ETE  130.10  /AC  92.44  ETC  162.49  ClP-108.03 

DP A 31.00  RAP  353.27  ECC  1.9474 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1649.4  -17.48  36.24 

4749.2  26.53  235.41 

1398.3  -18.71  17.22 

4475.6  27.84  215.01 

1209.6  -21.97  1.26 

4237.0  31.36  195.97 

ORBIT  DETERMINATION  ACCURACY 
ST  676.3  SR  106.1  SS  504.3 

CRT  .2595  CRS  -.5091  CST  -.9606 

L5A  836.8  MSA  149.4  SSA  19.7 

ELI  676.9  EL?  102.4  ALF  2.39 


VHL  7.587 

OLA  -7.29  RAL  8.07  RAO  6569.0 

VEL  13.376 

PTH  2.44 

VHP  4.931 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

1 27  20 

2249.41 

-20.40 

43.70 

245.44 

110.08 

2 4 50 

11  35  49 

5349.19 

27.68 

243.89 

251 .12 

83.77 

13  4 58 

2 45  11 

1996.27 

-21.76 

24.69 

244.90 

111.02 

3 18  29 

13  0 39 

5075.56 

29.12 

223.57 

250.93 

82.94 

14  25  15 

3 45  27 

1809.58 

-25.39 

8.74 

243.27 

113.69 

4 15  36 

14  16  53 

4837.01 

33.01 

204.80 

250.27 

80.58 

15  37  30 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1365.4  SCR  626.0  SC3  219,0 
RRT  -.7457  RRF  -.8208  RTF  .8505 
SC6  1502.1  R23  .1931  R13  -.8744 

SCI  1449.8  SC2  392.8  THA  159.56 


LAUNCH  DATE  MAR  13  1969 


FLICHT  TIME  90.00 


ARRIVAL  DATE  JUN  11  1969 


HELIOCENTRIC  CONIC 


DISTANCE  272.258 


RL  148.70 

LAL 

.00 

LOL  172.24 

VL  29.146 

CAL  -13.35 

A7L  92.91 

HCA  127.20 

SMA 

1 41  .87 

ECC  .23555 

INC 

2.9123 

VI 

29.964 

RP  108.93 

LAP 

-2.32 

LOP  299.47 

VP  38.745 

CAP  2.35 

A7P  88.24 

TAl  245.17 

TAP 

12.37 

RCA  108.45 

APO 

175.28 

V2 

34.788 

RC  97.236 

CL 

-11  .05 

CP  34.81 

?Al  163.13 

ZAP  107.88 

ETS  14.40 

7AE  136.90 

ETE 

132.58 

7AC  91.57 

ETC 

162.87 

CLP 

-Jll .96 

PLANETOCENTRIC  CONIC 

C3  56.534 

VHL 

7.519 

OLA  -8.12 

RAL  9.05 

RAO  6569.0 

VEL  13.338 

PTH  2.44 

VHP 

5.015 

DPA  31.41 

RAP 

352.15 

ECC 

1 .9304 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ 

2 LONG 

90.00 

1 

37  46 

2218.24 

-19.66 

41.71 

245.94 

110.80 

2 

14  44 

1618.2 

■16.65 

34.33 

90.00 

11 

33  14 

5371  .47 

27.83 

245.50 

252.18 

84.57 

13 

2 45 

4771 .5 

26.79 

236.99 

100.00 

2 

55  11 

1968.49 

'21 .02 

22.78 

245.38 

111 .76 

3 27  59 

1368.5 

17.88 

15.40 

J00.00 

12 

58  30 

5096.45 

29.29 

225.10 

252.01 

83.73 

24 

23  26 

4496.5 

28.11 

216.50 

110.00 

3 

54  28 

1782.86 

-24.65 

7.02 

243.69 

114.47 

4 

24  u 

1182.9 

'21  .14 

359.63 

110.00 

14 

15  42 

4854.86 

33.20 

206.16 

251.41 

81.36 

15 

36  37 

4?54.9 

31  .65 

197.28 

DIFFERENTIAL  CORRECTIONS 
TDE  -.893?  TRA-1 .31 1 5 TC3  -.5582  6AU  .5099 

ROE  -.0626  RRA  .3200  RC3  .3789  FAU  .09120 

FOE-1.5458  FRA  -.73 99  FC3-I .3966  BSP  4486 

BOE  .8954  BRA  1.3500  BC3  .6746  FSP  -671 

LAUNCH  DATE  MAR  1 3 1 969 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  1478.9  SCR  622.5  SG3  213.8 
RRT  -.7543  RRF  -.8314  RTF  .8580 
SOB  1604.5  R23  .2068  R13  -.8787 

SCI  1556.9  SC2  388.2  THA  161.17 

FLIGHT  time  92.00 


ORBIT  DETERMINATION  ACCURACY 
ST  745.4  SR  89.6  SS  516.4 

CRT  .1448  CRS  -.3980  CST  -.9624 

LSA  899.6  MSA  144.0  SSA  19.4 

ELI  745.5  EL2  88.7  alF  1 .01 

ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  17?. 24 

RP  108.94  LAP  -2.45  LOP  302.64 

RC  99.636  CL  -12.31  CP  35.71 

PLANETOCENTRIC  CONIC 


DISTANCE  278.343 

VL  29.074  CAL  -13.15  A7L  93.22  HCA  130.35  $MA  14J  .24  ECC  .23331  INC  3.2188  VI  29.964 

VP  38.689  CAP  2.72  ATP  87,91  TAL  244.10  TAP  14.45  RCA  108.29  APO  174.19  V?  34.786 

?AL  161.85  ZAP  110.60  ETS  17.09  /At  134.79  ETE  134.66  /AC  90.86  ETC  163.15  ClP-115.68 


INJ  2 LAT  INJ  2 LONG 


C3  55.575 

VHL  7.455 

DLA  -9.04 

RAL  10.13 

RAO  6569.0 

VEL  13.302 

PTH  2.43 

VHP  5.117 

DPA  31.98 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

90.00 

1 49  16 

2184.46 

-18.83 

39.58 

246.55 

111.55 

2 25  41 

1584,5 

90.00 

11  30  17 

5396.83 

27.98 

247.34 

253.38 

85.48 

13  0 14 

4796.8 

100.00 

3 6 12 

1936.28 

-20.19 

20.75 

245.97 

112.52 

3 38  28 

1336.3 

100.00 

12  56  2 

5120.25 

29.45 

226.85 

253.24 

84.63 

14  21  2? 

4520.2 

110.00 

4 4 24 

1754.07 

-23.83 

5.19 

244.23 

115.27 

4 33  38 

1154.1 

110.00 

14  14  20 

4875.23 

33.40 

207.72 

252.71 

82.26 

15  35  35 

4275.2 

DIFFERENTIAL  CORRECTIONS 
TDE  -.9830  TRA-j .3579  TC3  -.6172  BAU  .5403 

ROE  -.0346  RRA  .2889  RC3  .3844  FAU  .08704 

FDE-1.5382  FRA  -.6577  FC3-1 .3560  BSP  4834 

BOE  .9836  BRA  1 .3883  8C3  .727]  FSP  -649 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1592.0  SCR  616.3  SC 3 207.1 

RRT  -.7593  RRF  -.8410  RTF  .8633 
SCB  1707.1  R23  .2223  R13  -.8815 

SCI  1663.4  SC2  383.8  THA  162.67 


-15.73  32.27 

27.06  238.80 

-16.96  13.44 

28.40  218.21 

-20.22  357.90 

31.97  198.76 

ORBIT  DETERMINATION  ACCURACY 
ST  819.8  SR  74.5  SS  527.7 

CRT  -.0291  CRS  -.2251  CST  -.964? 

LSA  967.8  MSA  138.7  SSA  18.9 

ELI  819.8  El?  74,5  AlF  179.85 


2227 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  OAT £ MAR  1 3 1 969 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  172.24 
RP  108.94  LAP  -2.58  LOP  305.60 
RC  102.038  GL  -13.71  GP  36.72 
planetocentric  CONIC 
C3  54.712  VHL  7.397  CLA  -10.06 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  2 2 6 2147.49 

90.00  II  26  49  5426.10 

100.00  3 18  28  1901 .11 

100.00  12  53  8 5147.71 

110.00  4 15  24  1722.79 

110.00  14  12  40  4898.79 

differential  corrections 

TOE-1.0820  TRA-1.5990  TC3  -.6754 
ROE  -.0047  RRA  .2556  RC3  .3892 
FOE-1.5300  FRA  -.5768  FC5-1.3083 
BOE  1.0820  0RA  1.4221  BC3  .7795 

LAUNCH  DATE  MAR  13  1969 

heliocentric  CONIC 
RL  148.70  LAL  .00  LOL  172.24 
RP  108.95  LAP  -2.70  LOP  308.96 
RC  104.441  GL  -15.26  GP  37 .88 

plane tocentri c conic 
C3  53.976  VHL  7.347  OLA  -11.19 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  2 46  31  2106.58 

90.00  11  22  39  5460.32 

100.00  3 32  14  1862.31 

100.00  12  49  37  5179.82 

110.00  4 27  44  1688.51 

110.00  14  10  36  4926.38 

differential  corrections 

TOE-1.1917  TRA-i .4334  TC3  -.7317 
ROE  .0268  RRA  .2193  RC3  .3924 
FOE-1. 5203  FRA  -.4957  FC3-1.2516 
BOE  1.1 920  BRA  1.4501  BC3  .8303 


FLIGHT  time  94.00 


ARRIVAL  DATE  JUN  15  1969 


01  STANCE  204.398 

VL  29.001  GAL  -12.96  AZL  93.56  HCA  133.50  SMA  140.60  ECC  .23112  INC  3.5554  VI  29.964 

VP  38.633  GAP  3.07  A7P  87.55  TAL  242.98  TAP  16.48  RCA  108.10  APO  173.10  V2  34.784 

?AL  160.43  ZAP  113.02  ETS  19.89  ZAE  132.70  ETC  136.38  7AC  90.27  ETC  163.34  ClP-119. 20 


RAL  11 . 30 
INJ  LAT 
-17.89 
20.12 
-19.26 
29.61 
-22.90 
33.60 

BAU  .5702 
FAU  .08268 
BSP  5205 
FSP  -630 


RAO  6569.0  VEL  13.269  PTH  2.42  VHP  5.239 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  32.72  RAP  350.29  ECC  1 .9004 
PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


37.28 

249.47 

18.55 

228.88 

3.23 

209.53 


247.31 

254.77 

246.70 

254.65 

244,90 

254.20 


112.33 

86.54 

113.31 

85.69 

116.10 

83.31 


2 37  53 
12  57  15 

3 50  9 

14  18  55 

4 44  7 

15  34  19 


1547.5 

4026.1 

1301.1 

4547.7 

1122.8 

4298.0 


-14.70 

27.35 

-15.94 

28.70 

-19.21 

32.31 


30.05 
240  .89 
11  .33 
220.20 
356.04 
200.53 


VL  28.925 
VP  38.575 
7AL  150.85 

RAL  12.58 
INJ  LAT 
-16.81 
28.24 
-18.20 
29.75 
-21 .86 
33.80 

BAU  .5991 
FAU  .07804 
BSP  5583 
FSP  -600 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1706.4  SGR  €09.8  SG3  200.0 
RRT  -.7625  RRF  -.8511  RTF  .8676 
SOB  1812.1  R23  .2392  R13  -.8839 

SGI  1771.0  SG2  380.0  THA  164.00 

FLIGHT  TIME  96.00 

01  STANCE  290.426 

GAL  -12.75  AZL  93.93  HCA  136.65  SMA  139.95 

GAP  3.41  A2P  87.14  TAL  241 .80  TAP  18.45 

ZAP  115.11  ETS  22.80  ZAE  130.61  ETE  137.79 

RAO  6569.0  VEL  13.241  PTH  2.42  VHP  5.382 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


34.76 

251.97 

16.16 

231.26 

1.11 

211.66 


240.23 

256.36 

247.60 

256.28 

245.73 

255.93 


113.13 
87.70 

114.13 
06.93 

116.96 

04.56 


2 51  38 
12  53  39 
4 3 16 

14  15  57 
4 55  52 

15  32  43 


LAUNCH  OATC  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  140.70  LAL  .00  LOL  172*24 

RP  100.95  LAP  -2.81  LOP  312.12 

RC  106.844  GL  -16.99  GP  39.21 

PLANETOCENTRIC  CONIC 
C3  53.408  VHL  7.308  OLA  -12.48 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  2 32  57  2060.79 

90.00  11  17  31  5500.87 

100.00  3 47  53  1819.04 

100.00  12  45  17  5217.85 

110.00  4 41  40  1650.60 

110.00  14  7 59  4959.06 

DIFFERENTIAL  CORRECTIONS 
TOE-1. 31 34  TRA-1,4588  TC3  -.7840 
ROE  .0589  RRA  .1785  RC3  .3930 

FOE- 1.5061  FRA  -.4115  FC3-1 .1831 

BOE  1.3147  BRA  1.4697  BC3  .0769 

LAUNCH  OATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  148,70  LAL 


planetocentric  conic 


VL  20.848 
VP  30.517 
ZAL  157.08 

RAL  14.00 
INJ  LAT 
-15.56 
20.31 
-16.97 
29.85 
-20.67 
33.96 

BAU  .6261 
FAU  .07299 
BSP  5935 
FSP  -578 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1821.6  SGR  602.8  $G3  182.1 

RRT  -.7632  RRT  -.8610  RTF  .8711 
SCO  1918.7  R23  .2572  *13  -.8860 

SGI  1881.3  SG2  377.1  THA  165.22 


Flight  time  98.00 
DISTANCE  296,420 

GAL  -12.54  AZL  94.35  HCA  139.80  SMA  139.30 
GAP  3.73  AZP  86.60  TAL  240.57  TAP  20.37 
ZAP  116.86  ETS  25.85  ZAE  120. *9  ETE  138.93 


RAO  6568.9  VEL  13.220  PTH  2.41 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


31  .97 
254.93 
13.53 
234.08 
358.81 
214.19 


249.38 

256.21 

248.71 

258.17 

246.77 

257,94 


113.96 

89.27 

114.98 

86.41 

117.85 

86.05 


VHP  5.540 
INJ  TIME 

3 7 17 

12  49  12 

4 18  12 

14  12  14 

5 9 10 

15  30  30 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1935.3  SGR  593.8  SC3  183.2 
RRT  -.7602  RRF  -.8700  RTF  .8737 
SG6  2024,3  R23  .2766  R13  -.8873 

SGI  1989.2  SG2  375.4  THA  166.38 

flight  time  100.00 


ST  901.3 

SR 

62.0 

SS 

540.6 

CRT  -.3071 

CRS 

.0655 

CST 

-.9661 

LSA  1044.2  MSA 

133.8 

SSA 

18.3 

ELI  901.5 

EL2 

59.8 

alf 

170.77 

ARRIVAL 

DATE 

JUN 

17  1969 

ECC  .22899 

INC 

3.9292 

VI 

29.964 

RCA  107.90 

APO 

172.00 

V2 

34.703 

ZAC  89.79 

ETC 

163.45 

CLP- 

-122.52 

OPA  33.66 

RAP 

349.47 

ECC 

1 .0003 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1506.6 

- 

13.54 

27,61 

4060.3 

27.63 

243.35 

1262.3 

- 

14.78 

9.03 

4579.0 

29.01 

222.53 

1088.5 

- 

10.07 

354  .03 

4326.4 

32.68 

202.60 

ORBIT  DETERMINATION  ACCURACY 

ST  990.8 

SR 

58.9 

SS 

554.6 

CRT  -.6483 

CRS 

.4530 

CST 

-.9601 

LSA  1129.4 

MSA 

129.5 

SSA 

17.4 

ELI  991.5 

El2 

44.8 

alf 

177.79 

arrival  date 

JUN 

19  1969 

ECC  .22692 

INC 

4.3491 

VI 

29.964 

RCA  107.69 

APO 

170.90 

V2 

34 .703 

ZAC  89.38 

ETC 

163.48 

CLP 

'125.60 

OPA  34,81 

RAP 

340.67 

ECC 

1 .0790 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1460.8 

-12.20 

24.91 

4900.9 

27.91 

246.29 

1219.0 

-13.46 

6.50 

4617.9 

29.31 

225.32 

1050.6 

-16.70 

351 .04 

4359.1 

33.06 

205.07 

ORBIT  DETERMINATION  ACCURACY 

ST  1088.5 

SR 

65.4 

SS 

560.6 

CRT  -.8882 

CRS 

.7691 

CST 

’ -.9701 

LSA  1223.2 

MSA 

126.2 

SSA 

i 16.3 

ELI  1090.1 

EL? 

30.0 

ALF 

176.94 

01  STANCE  302.406 


90.00  2 51  55 

90.00  11  11  6 

100.00  4 5 53 

100.00  12  39  49 

110.00  4 57  36 

110.00  14  4 36 

DIFFERENTIAL  CORRECTIONS 
TOE-1.4529  TRA-1.4757  TC3  -.8321 
ROE  .0935  RRA  .1343  RC3  .3915 
FOE-1.4945  FRA  -.3312  FC3-1.1066 
BOE  1.4559  BRA  1.4018  BC3  .9196 


La  172.2* 

VL  28 

.769 

GAL  -12.32 

47L  94.03 

LOP  315.29 

VP  38 

.459 

GAP  4,03 

AZP  86.14 

GP  40.76 

74L  155.10 

ZAP  118,26 

ETS  29.08 

OLA  -13.94 

RAL  1 

5.57 

RAO  6568.9 

VEL  13.207 

L-I  TIME 

INJ 

LAT 

INJ  LONG 

INJ  RT  ASC 

2008.89 

-14. 

11 

28.06 

250.80 

5549.61 

28. 

30 

258.50 

260.37 

1770.24 

-15. 

55 

10.61 

250,10 

5263.50 

29. 

89 

237.47 

260.39 

1600.26 

-19. 

31 

356.29 

246.06 

4996.23 

34. 

12 

217.24 

260.31 

5TH  2.41 
INJ  AZMTH 
114.01 
91.06 
115.86 
90.20 
118.77 
87.05 


22.24 


VHP  5.744 
INJ  TIME 

3 25  24 
12  43  36 

4 35  23 

14  7 33 

5 24  24 

15  27  54 


BAU  .6524 
FAU  .06703 
BSP  6314 
FSP  -552 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2050.8  SGR  585.4  SG3  173.9 
RRT  -.7545  RRF  -.8706  RTF  .8765 
SG6  2132.7  R23  .2959  R13  -.8890 

SGI  2099.4  SG2  375.3  THA  167.44 


ARRIVAL  OATE  JUN  21  1969 


ECC  .22490  INC  4.8275  VI  29.964 

RCA  107.46  APO  169.82  V2  34.704 

ZAC  89.01  ETC  163.45  CtP'i2e^9 

OPA  36.20  RAP  347.82  ECC  J .8734 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1400.9  -10.64  21.89 

4949.6  28.15  249.83 

1170.2  -11.94  3.67 

4663.5  29.60  228.68 

1008.3  -15.32  349.44 

4398.2  33.45  208.07 

ORBIT  OE TERMINATION  ACCURACY 
ST  1198.3  SR  82.3  SS  505.2 

CRT  -.9777  CRS  .9267  CST  -.9723 

LSA  1330.2  MSA  124,0  SSA  15.0 

ELI  1201 ,0  EL2  17.2  ALF  I76.J6 


2228 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69* 


MUNCH  DATE  MAR  13  1969  FLIGHT  TIME  10?. 00  ARRIVAL  DATE  JUN  23  1969 


HELIOCENTRIC  CONIC  OISTANCE  308.360 


RL  148. 70 

LAL  .00 

LOL  172.24 

VL  28.690 

CAL  -12.10 

AZL  95.38 

HCA  146.09 

SMA 

137.98 

ECC  .22295 

INC  5.381! 

vj 

29.964 

RP  108.94 

LAP  -3.00 

LOP  318.45 

VP  38.401 

GAP  4.32 

AZP  85.53 

“TAL  237.97 

TAP 

24.06 

RCA  107.22 

APO  168.74 

V2 

34.785 

RC  111 .645  GL  -21 .17 
PLANE TOCENTRIC  CONIC 

GP  42.56 

ZAL  152.85 

ZAP  119.27 

ETS  32.51 

ZAE  124.08 

ETE 

M0.58 

ZAC  88.64 

ETC  163.37 

CLP 

-131.59 

C3  53.047 

VHL  7.283 

OLA  -15.62 

RAL  17.34 

RAO  6568.9 

VEL  13.206 

PTH  2.41 

VHP 

5.977 

DPA  37.85 

RAP  346.86 

ECC 

1 .8730 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 14  13 

1949. M 

-12.37 

25.33 

252.61 

115.68 

3 

46  42 

1349.1 

"8.81 

18.46 

90.00 

11  2 53 

5609.16 

28.15 

262.85 

262.91 

93.23 

12 

36  23 

5009.2 

28.30 

254.18 

100.00 

4 26  57 

1714.42 

-13.86 

7.32 

251.86 

116.75 

4 

55  32 

11M.4 

-10.16 

.49 

100.00 

12  32  50 

5319.11 

29.81 

241.60 

263.00 

92.37 

14 

1 29 

4719. J 

29.82 

232.80 

110.00 

5 16  5 

1560.53 

-17.72 

353.50 

249.71 

1 1 9.72 

5 

42  6 

960.5 

-13.63 

346.77 

110.00 

14  0 11 

5045.77 

34.18 

220.95 

263.11 

90.04 

15 

24  17 

4445.8 

33.81 

211 .73 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 6140  TRA-J .4809  TC3  -.8729  BAU  .6770  SGT  2166.1  SGR  576.3  SC3  164.1  ST  1321.1  SR  105.5  S5  603.5 

ROE  .1297  RRA  .0849  RC3  .3865  FAU  .06244  RRT  -.7443  RRF  -.8£5<  RTF  .8794  CRT  -.9884  CRS  .9816  CST  -.9747 

FOE-1.4823  FRA  -.2519  FC3-1 .0191  BSP  6692  SOB  2241 .4  R23  .5H8  RI3  -.8909  LSA  1450.9  MSA  123.3  SSA  13.5 

BOE  1.6192  BRA  1.4833  BC3  ,9546  FSP  -522  SGI  2209.4  SG2  372.3  THA  168.46  ELI  1325.2  EL2  16.0  AlF  175. 49 

LAUNCH  OATE  MAR  13  1 969  FLIGHT  TIME  104.00  ARRIVAL  DATE  JUN  25  1969 


HELIOCENTRIC  CONIC  OISTANCE  314,292 


RL  148.70 

LAL 

.00 

LOL  172.24 

VL  28.609 

GAL  -11.87 

A?L  96.03  HCA  149.23 

SMA 

137.32 

ECC  .22107 

INC 

6.0333 

VI 

29.964 

RP  108.93 

LAP 

-3.08 

LOP  321.61 

VP  38.343 

GAP  4.59 

AZP  84.81 

TAL  236.60 

TAP 

25.84 

RCA  106.96 

APO 

167.68 

V2 

34 . 7g7 

RC  114.042 

GL 

-23.73 

GP  44,68 

ZAL  150.28 

ZAP  119.84 

ETS  36.18 

ZAE  121.69 

ETE 

141  .19 

ZAC  88.20 

ETC 

163.27 

CLP-134.42 

PLANETOCENTRIC  CONIC 

C3  53.476 

VHL 

7.313 

OLA  -17.56 

RAL  19.34 

RAO  6568.9 

VEL  13.223 

PTH  2.42 

VHP 

6.258 

OPA  39.77 

RAP 

345.67 

ECC  1.8801 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

i 2 LONG 

90.00 

3 

40  59 

1878.96 

-10.27 

21.25 

254.95 

116.54 

4 

12  18 

1279.0 

-6.62 

14.47 

90.00 

10 

52  5 

5683.33 

27.74 

268.23 

265.90 

95.90 

12 

26  48 

5083.3 

28.27 

259.61 

100.00 

4 

52  6 

1649.50 

-11 .84 

3.56 

254.13 

117.65 

5 

19  35 

1049.5 

-8.05 

356.83 

100.00 

1? 

23  39 

5388.03 

29.50 

246.70 

266.09 

95.04 

13 

53  27 

4788.0 

29.89 

237.92 

110.00 

5 

37  53 

1506.04 

-15.85 

350.38 

231 .82 

120.69 

6 

2 59 

906.0 

- 

11.66 

343.78 

110.00 

13 

54  21 

5104.24 

34,09 

225.32 

266.46 

92.74 

15 

19  26 

4504.? 

34.09 

216.27 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.8034  TRA-1.4706  TC3  -.9023  BAU  .6987  SGT  2280.0  SGR  564.9  SG3  153.2  ST  1459.3  SR  131.0  SS  622.4 

ROE  .1656  RRA  .0278  RC3  .3756  FAU  .05670  RRT  -.7267  RRF  -.8884  RTF  .8823  CRT  -.9757  CRS  .9957  CST  -.9771 

fOE-1  .4673  FRA  -.1721  FC3  -.9180  BSP  7040  SG6  2348.9  R23  .3329  R13  -.8929  LSA  1587.0  MSA  124.1  SSA  11.8 

BOE  1.8109  BRA  1 .4708  BC3  .9773  FSP  -486  SGI  2317.7  SG2  381.8  THA  169.51  ELI  1464.8  EL?  28.6  AlF  174.99 


LAUNCH  DATE  MAR  13  1969  FLIGHT  TIME  106.00  ARRIVAL  CATE  JUN  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  320.202 

RL  148.70  LAL  .00  LOL  172.24  VL  28.528  GAL  -11.63  A7L  96.82  HCA  152.37  SNA  136.67  ECC  .21926  INC  6.8179  VI  29.9 64 

RP  108.93  LAP  -3.16  LOP  324.78  VP  38,28  5 GAP  4.86  A7P  83.95  TAL  235.20  TAP  27.57  RCA  106.70  APO  166.63  v2  34.790 

RC  116.435  CL  -26.68  GP  47.18  7AL  147,3?  7AP  119.94  ETS  40.13  7A£  119.10  £T£  141.73  7AC  87.63  ETC  163.21  ClP'137.25 

planctocentric  CONIC 


C3  54.571 

VHL  7 

.387 

OLA  -19.82 

RAL  21  .64 

RAO  6569.0 

VEL  13.264 

PTH  2.42 

VHP 

6.606 

OPA  41 .99 

RAP  344.12  ECC  1 .0983 

LNCH  A7MTH 

LNCH 

time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  ? LAT  INJ  ? LONG 

90.00 

4 M 

7 

1794.10 

-7.65 

16.39 

258.04 

J 1 7.35 

4 

44  J 

11 94 . 1 

-3.9?  9.69 

90.00 

10  37 

19 

5778.21 

26.89 

275.05 

269.40 

99.21 

12 

13  37 

5178.2 

27.89  266.52 

100.00 

5 22 

53 

1572.19 

-9.36 

359.16 

257.12 

118.52 

5 

49  5 

972.2 

-5.48  . 352.5? 

100.00 

i?  n 

M 

5475.35 

28.81 

253.10 

269.74 

98.34 

13 

42  29 

4875.3 

29.66  244.40 

110.00 

6 4 

6 

1443.01 

-13.63 

346.84 

254.60 

121.66 

6 

28  9 

843,0 

-9.34  340.37 

110.00 

13  46 

30 

5177.30 

33.70 

231 .19 

270.46 

96.08 

15 

12  47 

4577.3 

34.10  221.98 

DIFFERENTIAL  CORRECTIONS  M JO- COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-2.0342  TRA-1.4430  TC3  -.9173  BAU  .7185  SGT  2396.1  SGR  552.8  SG3  Ml  .9  ST  1618.1  SR  157.5  SS  644.5 

ROE  .2017  RRA  -.0372  RC3  .3583  FAU  .05083  RRT  -.71004  RRF  -.8860  RTF  .8867  CRT  -.9581  CRS  .9944  CST  -.9798 

FOE"!  .4548  FRA  -.0974  FC3  -.8064  0SP  7424  SG6  2459.0  «23  .3476  R13  -.8963  LSA  1744.3  MSA  126.3  SSA  10.0 

BOE  2.0442  BRA  1.4435  0C3  .9848  F$P  -452  SGI  2428.0  SG?  389.4  THA  170.58  ElJ  1625.2  EL?  44.9  AlF  174,67 

LAUNCH  DATE  MAR  13  1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUN  ?9  1969 

HELIOCENTRIC  CONIC  DISTANCE  326.090 

RL  148.70  LAL  .00  LOL  172.24  VL  28.447  GAL  -11.3 8 A7L  97.79  HCA  155.51  SMA  136.02  ECC  .21751  INC  7.7862  VI  29.964 

RP  108.91  LAP  -3.22  LOP  327.95  VP  38.227  GAP  5.11  A7P  82.91  TAl  233.75  TAP  29.26  RCA  106.43  APO  165.60  V2  34.794 

RC  118.823  GL.  -30.12  GP  50.11  ZAL  M3. 88  ZAP  119,50  ETS  44.42  ZAE  116.22  ET£  M2. 33  ZAC  86.85  ETC  163.27  ClP-MO.16 

planctocentric  conic 


C3  56.686 

VHL 

7.529 

OLA  -22.44 

RAL  24.34 

RAO  6569.0 

VEL  13.343 

PTH  2.44 

VHP  7.050 

OPA  44 . 50 

RAP 

342.01 

ECC 

1.9329 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

57  7 

1686.20 

-4.23 

10.30 

262.28 

118.03 

5 25 

13 

1086.2 

-.45 

3.66 

90.00 

10 

15  49 

616.80 

25.20 

306.02 

273.43 

103.36 

10  26 

6 

16,8 

26.79 

297.71 

100.00 

6 

2 3 

1476.63 

-6.21 

353.81 

261.19 

119.30 

6 26 

39 

876.6 

-2.26 

347.25 

100.00 

1J 

53  34 

5589.64 

27.40 

261.30 

273.99 

102.43 

13  26 

44 

4989.6 

28.84 

252.79 

110.00 

6 

36  28 

1368.70 

-10.94 

342,77 

258.33 

122.59 

6 59 

17 

768.7 

-6.56 

336.41 

110.00 

13 

35  38 

5270.33 

32.81 

238.30 

275 .24 

100.19 

15  3 

28 

4670.3 

33.86 

229.22 

inferential 

. CORRECTIONS 

MID-C0UR9C  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TDC-2.3224 

TRA- 

-J.3905 

TC3  -.9106 

BAU  .7343 

SGT  2512.9  SGR 

537.2  SG3 

129.9 

ST  1800.9 

SR 

179.7 

SS 

668.6 

ROE  .2324 

RRA 

-.1144 

RC3  .3310 

FAU  .04472 

RRT 

.6580  RRF  - 

.8721  RTF 

.8927 

CRT  - .9377 

CRS 

.9851 

CST 

' .9827 

FOE-1.4419 

FRA 

-.0260 

FC3  -.6829 

BSP  7813 

SOB  2569.7  R23 

.3577  R13  - 

.9011 

LSA  1925.0 

MSA 

129.8 

SSA 

0.2 

BOE  2.3340 

BRA 

1.3952 

BC3  .9689 

FSP  -415 

SGI  2538.3  SG2 

400.4  THA  J7J .79 

ELI  1808.8 

El2 

62.2 

ALF 

174.65 

2229 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  MAR  13  1969 


FLIGHT  TIME  110.00 


ARRIVAL  CATE  JUL  J 1969 


heliocentric  CONIC 
RL  148.70  LAL  .00  LOt  17£.24 

RP  108.90  LAP  -3.27  LOP  331.12 

RC  121.206  CL  -34.14  GP  53.58 

planetocentric  CONIC 
C3  60.449  VHL  7.775  CLA  -25.50 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  5 58  48  1531 .72 

90.00  9 39  52  802.69 

100.00  6 55  23  1349.04 

100.00  11  25  59  5748.65 

110.00  7 17  53  1278.40 

110.00  13  19  57  5392.05 

DIFFERENTIAL  CORRECTIONS 


ROE  .2458  RRA 
FOE- I .4266  FRA 


DISTANCE  331.955 


VL  28 . 365 
VP  38.170 
7AL  139.84 

RAL  27.56 

INJ  LAT 
.74 
21.70 
-1  .92 
24.59 
-7.59 
30.98 


GAP  ! 

7AP  118.44  ETS 


RAO  6569.1 
INJ  LONG 
1.67 
318.51 
346.77 
272.2 7 
337.92 
247,31 


A7L  99.02 

HCA  158.63 

SMA 

135 

.37 

ECC 

.21582 

INC 

9.0169 

V] 

29.964 

ATP  81.59 

TAL  232.28 

TAP 

30 

1.91 

RCA 

106.16 

APO 

164.59 

V2 

34 .798 

ETS  49.17 

TAE  112.96 

ETC 

143 

i.16 

TAC 

85.75 

ETC 

163.62 

CLP 

-143.33 

VEL  13.484 

PTH  2.46 

VHP 

7. 

635 

CPA 

47  .28 

RAP 

339.05 

ECC 

I .9948 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

268.47 

118.31 

6 

24 

20 

931  .7 

4.52 

355.03 

277.68 

108.66 

9 

53 

15 

202.7 

24  .04 

310.62 

266.99 

119.84 

7 

17 

52 

749.0 

2.06 

340.25 

278.71 

107.55 

13 

1 

48 

5148.6 

26.76 

264 . 1 5 

263.49 

123.43 

7 

39 

12 

678.4 

-3.M 

331 .66 

280.83 

105.23 

14 

49 

49 

4792.0 

32.75 

238 .54 

TC3 

-.8721 

BAU 

.7,26 

RC3 

.2896 

FAU  .03825 

FC3 

-.5478 

BSP 

8150 

BC3 

.9189 

FSP 

-371 

LAUNCH  DATE  MAR  13  1969 


heliocentric  CONIC 
RL  148.70  LAL  .00  LOL  172.24 

RP  108.89  LAP  '3.32  LOP  334.28 

RC  123.581  GL  -38.83  GP  57.66 

PlA*£TOCENTRIC  CONIC 

C3  C7 ,058  VHL  8.169  OLA  -29.02  RAt  31.52 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


MID-COURSE  EXECUTION  ACCURACV 
SGT  2627.2  SGR  514.6  SG3  116.9 
RRT  -.5834  RRF  -.8329  RTF  .9008 
SG8  2677.1  R23  .3618  R13  -.9076 

SGI  2644,7  SG2  415.2  THA  173.32 

flight  time  H2.00 


OISTANCE  337.793 

VL  28.284  GAL  -10.86  A7L  100.65  HCA  161.75  SMA  134.74 

VP  38.114  GAP  5,57  ATP  79.87  TAL  230.76  TAP  32.51 

TAL  135.07  TAP  116.68  ETS  54.61  TAE  109.18  ETE  144.55 


83.38 

96.62 

100.00 

100.00 

110.00 


7 10  11 

9 0 6 

8 25  50 

10  27  8 

8 14  10 


1369.96 
1014,45 
1124.56 
735.09 
1161  .27 


INJ  LAT 
11  .68 
11  .70 
5.67 
17.84 
-3.15 
27.40 


RAO  6569.3  VEL  13,726  PTH  2.51 
INJ  LONG  INJ  RT  A SC  INJ  A7MTH 


355.61 
329.55 
334.43 
311 .94 
331.76 
258.99 


279.62 

279.63 
276.38 
282.67 
270.94 
287.02 


116.75 
116^75 
119.4 0 
114.39 
124.06 
111.29 


VHP  8.444 
INJ  TIME 

7 33  1 

9 17  0 

8 44  35 
10  39  23 

8 33  31 
14  27  56 


ORB] 

[T  CETERMINA 

TION  ACCURACV 

ST 

2009.9 

SR 

188.7 

SS 

693.7 

CRT 

-.9058 

CRS 

.9639 

CST 

-.9857 

LSA 

2130.4 

MSA 

134.4 

SSA 

6.6 

ELI 

2017.2 

EL2 

79.7 

alf 

175.13 

ARRIVAL 

CATE 

JUL 

3 1969 

ECC 

.21420 

I NC 1 0 . 6 5 1 4 

VI 

29.964 

RCA 

135.88 

APO 

163.60 

V2 

34  .803 

TAC 

84.19 

ETC 

164.57 

CLP 

-147.08 

CPA 

50.24 

RAP 

334.77 

ECC 

2.1036 

PO  CST  rrM 

rNj 

2 LAT 

INJ 

2 LONG 

770.0 

15.18 

348.63 

414.5 

15.19 

322.57 

524.6 

.9.54 

327.78 

135.1 

20.99 

304 .55 

561 .3 

1.34 

325.55 

4959*2 


30.03 


250.80 


DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCORAC* 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.1910 

TRA-1 .1550 

TC3 

-.7938 

BAU  .7414 

SGT  2743.9 

SGR 

485.1  SG3 

103.5 

ST 

2250.1 

SR 

170.6 

SS 

722.6 

ROE  -2160 

RRA  -.3262 

RC3 

.2320 

FAU  .03167 

RRT  -.4434 

RRF 

-.7335  RTF 

.9130 

CRT 

-.8236 

CRS 

.8987 

CST 

-.9889 

FOE- 1 .4148 

FRA  .1068 

FC3 

-.4088 

8SP  8530 

SGB  2786.4 

R23 

.3550  R13 

-.9176 

LSA 

2365.3 

MSA 

3 39.4 

SSA 

5.1 

BCE  3.1983 

BRA  1.2001 

BC3 

.8270 

FSP  -329 

SGI  2752.5 

SG2 

433.5  THA 

175.40 

Eli 

2254.5 

EL2 

96.5 

ALF 

1 76 .42 

LAUNCH  CATE  MAR  13  1969 


flight  time  im.oo 


ARRIVAL  cate  JUL  5 3969 


HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  17?.?4 
RP  108.87  LAP  -3.35  LOP  337.45 
RC  125.948  Gl  -44.24  GP  62.42 

planetocentric  conic 
C3  79.027  VHL  8.890  CLA  -32.94 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
7?.42  6 10  27  1660.88 

J 07.38  10  39  47 

72.42  6 10  27 

107.58  10  39  47 

110.00  9 45  9 

110.00  12  4 15 

DIFFERENTIAL  CORRECTIONS 
TOE-3. 8866  TRA  -.9133  TC3 
RCE  .0641  RRA  -.4716  RC3 
FOE- 1 .4099  FRA  .1668  FC3  -.2731 
BOE  3.8871  BRA  1 .0279  8C3  .6819 

.A LNCH  DATE  MAR  1 3 1 969 


Cl  STANCE  34  3.599 

VL  28.202  GAL  -10.59  ATl  102.93  HCA  164.85  SMA  134.11 

VP  38.059  GAP  5.78  A7P  77.51  TAl  229.20  TAP  34,05 

7AL  129.46  TAP  11 4,15  ETS  61.32  TA£  104.69  ETE  147.20 


RAL  36.53  RAO  6569.5 
INJ  LAT  INJ  LONG 


VEL  14.155  PTH  2.58  VHP  9.624 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ECC  .21261  INC  1 2 . 9274  VI  29.964 
RCA  105.60  APO  162.62  V2  34.808 
7AC  81.94  ETC  166.79  ClP-152.11 

CPA  53.17  RAP  328.50  ECC  2. 3006 
PC  CST  TIM  I N J 2 LAT  INJ  2 LONG 


800.48 
1660.88 
800.48 
968.62 
5828 . 78 


■ .6637 
.1564 


1 1 .78 

17.48 

287.74 

120.99 

6 38 

8 

1060.9 

1 5 .80 

10,78 

1 1 .80 

313.57 

287.75 

120.98 

10  53 

7 

200.5 

15.82 

306.87 

1 1 .78 

17.48 

287.74 

120.99 

6 38 

8 

1060.9 

15.80 

10.78 

11  .80 

313.57 

287.75 

120.98 

10  53 

7 

200.5 

15.82 

306.87 

4.21 

321 .70 

282.88 

123.95 

10  1 

37 

368.6 

8.64 

31 5 .4] 

19.59 

276.01 

292.38 

118.59 

13  41 

24 

5228.8 

23.25 

268 . 79 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

BAU  .7204 

SGT 

2856,4  SGR 

458.5  SG3 

89.7 

ST  2514.1 

SR 

116.5 

SS  756.4 

FAU  .02493 

RRT 

-.1355  RRF 

-.4600  RTF 

.9304 

CRT  -.2759 

CRS 

.3944 

CST  -.9921 

BSP  8904 

SGB 

289^.0  R23 

.3337  R13 

-.9316 

LSA  2624  .0 

MSA 

144.1 

SSA  3.8 

FSP  -285 

SGI 

2857.1  SG2 

454.2  THA  ; 

1 78 . 72 

EL!  2534.3 

EL2 

112.0 

AlF  179.27 

FLIGHT  TIME  116.00 


ARRIVAL  cate  JUL  7 1969 


RL  148.70 

LAL 

,00 

LOL  172.24 

VL 

28.121 

GAL  -10.30 

A7L  106.33 

HCA  167.91 

SMA 

132 

S .49 

ECC  .21103 

INCJ6.3330 

VI 

29.964 

RP  108.85 

LAP 

-3.38 

LOP  340.63 

VP 

38.004 

GAP  5,97 

ATP  74.01 

TAl  227.61 

TAP 

35 

>.52 

RCA  105.32 

APO 

161 .66 

V2 

34 .81 5 

RC  128.306 

Gl 

-50.27 

GP  67.86 

TAL 

122.90 

ZAP  110.78 

ETS  70.76 

TAE  99 . 1 9 

ETE 

152.74 

TAC  78.69 

ETC 

J 7 1 .91 

CLP 

-160.29 

planetocentric  conic 

C3  102-354 

VHL 

10.117 

OLA  -37.01 

RAL 

43.04 

RAD  6570.0 

VEL  14.956 

PTH  2.70 

VHP 

11  . 

475 

CPA  55.51 

RAP 

319.35 

ECC 

2-6845 

LNCH  A7f4TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TJM 

INj 

i 2 LAT 

INJ 

2 LONG 

65.11 

5 

54  0 

3846.22 

10.81 

31  .44 

298.35 

125.61 

6 

24 

46 

1246.2 

15.39 

25.12 

3 14.89 

1 1 

48  8 

729.54 

10.83 

307.34 

298.36 

125.61 

12 

0 

18 

129.5 

15.40 

301 .02 

65.11 

5 

54  0 

1846.22 

10.81 

31  .44 

298.35 

125.61 

6 

24 

46 

1246.2 

15.39 

25 . 12 

114  .89 

11 

48  8 

729.54 

10.83 

307.34 

298,36 

125.61 

12 

0 

18 

129.5 

15.40 

301  .02 

65.11 

5 

54  0 

1846.22 

10.83 

31  .44 

298.35 

125.61 

6 

24 

46 

1246.2 

15.39 

25.12 

114  .89 

1 1 

48  8 

729.54 

10.83 

307.34 

298,36 

125.61 

12 

0 

18 

129.5 

15.40 

301  .02 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

CRB I T DETERMINATION  ACCURACY 

TOE-4 .8739 

TRA 

- .4802 

TC3  -.4747 

BAU 

.6564 

SGT  2942.4  SGR 

537.4  SG3 

76.0 

ST  2762.3 

SR 

292.0 

SS 

801  .8 

ROE  -.4572 

RRA 

-.6341 

RC3  .0690 

FAU 

.01801 

RRT 

.4640  RRF 

.3950  RTF 

.9538 

CRT  .9030 

CRS 

-.8567 

CST 

-.9952 

FCE-1 .4253 

FRA 

.2312 

FC3  -.1523 

BSP 

9185 

SGB  2991 . 1 R23  - 

.2927  R13 

.9498 

LSA  2887,3 

MSA 

3 47.5 

SSA 

2.9 

BOE  4.8953 

BRA 

.7955 

BC3  .4797 

FSP 

-239 

SGI  2953,2  SG2 

474.3  THA 

4.97 

ELI  2774.9 

El2 

3 24.9 

ALF 

5.46 

2230 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  13  1969 

heliocentric  CONIC 
Rl  14^.70  LAL  .00  LOC  1 72 .£4 

RP  108.03  LAP  -3.39  LOP  343.00 

RC  130.653  GL  '56.34  GP  73.40 

PLANETOCCNTRIC  CONIC 


FLIGHT  TIME  110.00 


ARRIVAL  OATE  JUL  9 1969 


CISTANCE  355.030 

VL  28.040  GAL  '9.99  AZL  1 1 i .97  HCA  170.91  SMA  132.80  ECC  .20936  INC21 .9737  VJ  29.964 

VP  37.951  GAP  6.14  A7P  60.28  TAl  225.95  TAP  36.86  RCA  105.06  APO  1 60 . 70  V2  34.021 

7AL  115.43  7AP  106.58  ETS  67.24  7AE  92.16  ETE  165.64  ZAC  73.83  ETC  184.43  ClP'177.34 


59.85 
1 20 . 1 5 
59.85 
120.15 
59.85 
1 20 . 1 5 


12  47  48 
6 2 40 

12  47  40 
6 2 40 

12  47  40 

differential  corrections 
TCE-6.0707  TRA  .3565  TC3  -.2402 
ROE -2 .2306  RRA  -.6534  RC3  .0014 
FCE-1.5020  FRA  .3195  FC3  -.0599 
BCE  6.4675  BRA  .7443  0C3  .2402 

LAUNCH  DATE  MAR  13  1969 


:la  -40.43 

RAL  51  .60 

RAO  6570.7 

VEL  16.597 

PTH  2.80 

VHP 

14.67? 

DPA  56.13 

RAP  306.61 

ECC  3.5364 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1999.53 

8.21 

42.13 

311.84 

129.73 

6 

35  59 

1399.5 

13.26 

36.23 

736.19 

8.22 

305.05 

311  .86 

129.73 

13 

0 5 

136.2 

13.27 

299.95 

1999.53 

0.21 

42.13 

311.84 

129.73 

6 

35  59 

1399.5 

13.26 

36.23 

736.19 

0.22 

305.85 

311  .86 

129.73 

13 

0 5 

136.2 

13.27 

299.95 

1999.53 

0.21 

42.13 

311.84 

129.73 

6 

35  59 

1399.5 

13.26 

36.23 

736.19 

0.22 

305.85 

311.86 

129.73 

13 

0 5 

136.2 

13.27 

299.95 

MIC- COURSE  EXECUTION  ACCURACY 
BAU  .4949  SGT  2072.7  SCR  1103.1  SG3 

FAU  .01067  RRT  .8026  RRF  .7849  RTF 

BSP  9464  SGB  3077.2  R23  -.2204  R13 

FSP  -199  SGI  3037.8  SG2  490.4  THA 

FLIGHT  TIME  120.00 


ORBIT  DETERMINATION  ACCURACY 


63.5 

ST 

2002.6 

SR 

1036.3 

SS 

001  .8 

.9017 

CRT 

.9905 

CRS 

-.9003 

CST 

-.9982 

.9704 

LSA 

3111  .9 

MSA 

149.0 

SSA 

2.2 

19.24 

ELI 

2985.0 

El2 

134.1 

AlF 

20.16 

ARRIVAL  OATE  JUL  11  1969 


HELIOCENTRIC  CONIC 

RL  140.70  LAL  .00  LOL  172.24  VL  27.959  GAL 

RP  100.00  LAP  -3.39  LOP  346.97  VP  37.090  GAP 

RC  132.989  GL  -60.29  GP  75.44  7AL  107.40 

planetocentric  CONIC 

C3  296.382  VHL  17.216  OLA  -41.00  RAL  62.37  RAO  6571 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 

58.89  6 41  22  2100.73  3.99  47.00 

121.11  13  34  59  621.76  4.01  309.59 

56.89  6 41  22  2108.73  3.99  47.60 

121.11  13  34  59  021.76  4.01  309.59 

50.89  6 41  22  2106.73  3.99  47.00 

12 1.11  13  34  59  021.76  4.01  309.59 

differential  CORRECTIONS  MIO-' 

TOE-5.1029  TRA  1.7440  TC3  -.0356  BAU  .2165  SGT 

ROE-7. 4611  RRA  .5058  RC3  .0414  FAU  .00042  RRT 

FOE- 1.7301  FRA  .5109  FC3  -.0012  0SP  9560  SGB 

BOE  9.0392  BRA  1.8159  0C3  .0546  FSP  -167  SGI 


DISTANCE  360.536 

-9.63  A7L  122.85  HCA  173.73  SMA  132.29  ECC  .20733  INC32.8525  VI  29.964 
6.25  A7P  57.30  TAL  224.19  TAP  37.93  RCA  104.86  APO  159.71  V2  34  .829 


ZAP  101.72  ETS  120.42  7AE  02.27  ETE  195.60  ZAC  65.07  ETC  214.21  ClP  143.87 


7 VEL  20.437  PTH  3.16  VHP  21.007 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

327.76  130.92  7 16  31 

327.77  130.92  13  40  41 

327.76  130.92  7 16  3] 

327.77  130.92  13  40  41 

327.76  130.92  7 16  31 

327.77  130.92  13  40  4J 

COURSE  EXECUTION  ACCURACY 
1060.7  SGR  2497.2  SG3  53.4 

.9360  RRF  .9500  RTF  .9969 
3119.0  R23  -.1613  R13  .9862 

3073.4  SG2  531.4  THA  53.71 


OPA  52.59  RAP  291.21  ECC  5.8777 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1508.7  9.20  42.18 

221.8  9.22  303.89 

1508.7  9.20  42.18 

221.8  9.22  303.89 

1508.7  9.20  42.10 

221.8  9.22  303.89 

ORBIT  OE TERMINATION  ACCURACY 
ST  1713.9  SR  2484.0  SS  1052.3 

CRT  .9941  CRS  -.9959  CST  -.9998 

LSA  3192.0  MSA  162.2  SSA  1 .2 

ELI  3014.1  El2  152.7  AlF  55.45 


LAUNCH  CATE  MAR  13  1969 
HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  172.24  VL  27.879  GAL 

RP  108.70  LAP  -3.39  LOP  350.15  VP  37.847  GAP 

RC  135.313  GL  -55,23  GP  64.09  ZAL  99.91  ZAP 

PLANETOCENTRIC  CONIC 

C3  812.863  VHL  28.511  CLA  -33.27  RAl  73.04 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
7j .76  8 31  56  1993.57  .15 

108.24  13  9 34  1107.53  .17 

71  .76  8 31  56  1993.57  .15 

108.24  13  9 34  1107.53  .17 

130.00  12  20  33  1257.90  -6.02 

1 10.00  14  20  6 891 .12  7,14 

differential  corrections 
toe  1.5022  TRA  1.9162  TC3  -.0325  BAU  1.8218 

RC-12.5243  RRA  4.6944  RC3  .1645  FAU-.02611 

FOE-2. 2504  FRA  1 .0887  FC3  .0278  BSP  8977 

BCE 1 2 . 6 1 4 1 BRA  5.0704  0C3  .1676  FSP  -147 

LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  122.00 
DISTANCE  365.471 

-9.16  AZL  140.31  HCA  176.02  SMA  131.70 

6.20  AZP  31.75  TAL  222.15  TAP  38.17 

96.06  ETS  158.66  ZAE  65.61  ETE  230.12 


RAO  6572.8  VEL  30.564 
INJ  LONG  INJ  RT  ASC 


PTH  3.46  VHP  35.484 
INJ  A7MTH  INJ  TIME 


35.68 

329.79 

35.68 

329.79 

336.84 

317.61 


342.80 

342.81 
342.80 
342.01 
338.19 
347.41 


123.27 

123.27 

123.27 

123.27 

123.58 

123.52 


9 5 
13  28 
9 5 
13  28 
12  41 


14  34  59 


HELIOCENTRIC  CONIC 
RL  140.70  LAL  .00  LOL  172.24 

RP  108.75  LAP  -3.37  LOP  353.33 

RC  137.625  GL  49.60  GP  -55.91 

PLANETOCENTRIC  CONIC 
C31 1 73 . 1 74  VHL  34.252  OLA  69.07  RAL 


VL  27.799  GAL 
VP  37.796  GAP 
ZAL  98.72  ZAP 


MIO- COURSE  EXECUTION  ACCURACY 
SGT  581.0  SGR  2913.3  SG3  47.2 
RRT  -.2446  RRF  .9946  RTF  -.1431 
SGB  2970.7  R23  -.1130  R13  .9936 
SGI  2916.9  SG2  562.7  THA  92.90 

FLIGHT  TIME  124.00 

DISTANCE  375.682 

-9.70  A7L  17.00  HCA  183.54  SMA  131.12 
7.65  A7P  162.17  TAL  222.34  TAP  45.08 
96.91  ETS  104.45  ZAE  62.20  ETE  115.22 


ARRIVAL  DATE  JUL  13  1969 


ECC  .20394  INC 58 . 31 1 1 Vl  29.9 64 
RCA  104.04  APO  158.56  V2  34.837 

ZAC  50.41  ETC  249.61  ClP  105.86 

DPA  39.64  RAP  277.25  ECC14.3777 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1393.6  4.53  29.40 

507.5  4.54  323.51 

1393.6  4.53  29.40 

507.5  4,54  323.53 

658.0  -2.36  330.60 

291.1  11.50  311.23 

ORBIT  DETERMINATION  ACCURACY 

ST  332.0  SR  2539.7  SS  W07.3 

CRT  -.8457  CRS  -.9993  CST  .8247 

LSA  2936.6  MSA  184.9  SSA  .4 

ELI  2555.3  El2  1 76 . 1 AlF  96.34 

ARRIVAL  CATE  JUL  35  1 969 


46.87  RAO  6573.1  VEL  35.979  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

23.01 

15  50  51 

5007.91 

.02 

247.11 

3j  7.18 

20.13 

156.99 

2 21  52 

3335.40 

.63 

97.21 

317.16 

20.13 

23.01 

15  50  51 

5007.91 

.02 

247.11 

317.18 

20.13 

156.99 

2 21  52 

3335.40 

.03 

97.21 

317.16 

20.13 

23.01 

15  50  51 

5087.91 

.82 

247.11 

317.10 

20.13 

156.99 

2 21  52 

3335.40 

.83 

97.21 

317.16 

20.13 

3.53  VHP  43.158 
INJ  TIME 
17  15  39 
3 17  27 
17  15  39 
3 17  27 
17  15  39 
3 17  27 


DIFFERENTIAL  CORRECTIONS 
TCE-3.3259  TRA  1.1409  TC3  -.0793  BAU  3.0146 
RO- M. 6940  RRA  .4077  RC3  -.1751  FAU- .04374 
FOE  2.9264  FRA  -.0399  FC3  .0323  BSP  0542 

BOE 1 5 .0657  BRA  1.2191  BC3  .1922  FSP  -147 


MID-COURSE  EXECUTION  ACCURACY 
SGT  957,4  SGR  2742.2  SG3  46.4 
RRT  .0112  RRF  -.9989  RTF  -.7037 
SGB  2904.5  R23  -.1008  R 13  -.9940 
SGI  2854.3  SG2  537.0  THA  73.59 


ECC  .21524  INC72.I976  Vl  29.964 

RCA  102.90  APO  159^35  V2  34.046 

ZAC  70.67  ETC  94.73  CLP  102.40 

CPA  -80.33  RAP  272.66  ECC20.3075 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4407.9  -6.69  244.77 

2735.5  -6.60  94.07 

4407.9  -6.69  244.77 

2735.5  -6.68  94.07 

4407.9  -6.69  244.77 

2735.5  -6.68  94.87 

ORBIT  DETERMINATION  ACCURACY 
ST  581  .3  SR  2459.0  SS  1825.7 

CRT  .9641  CRS  .9999  CST  .9608 

LSA  3113.4  MSA  155.2  SSA  .7 

ELI  2522.3  Et2  150.4  AlF  77.J1 


2231 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  DATE  MAR  13  1969 


Flight  time  126.00 


arrival  CATE'  JUL  17  1969 


HELIOCENTRIC  conic 

Rl  148,70  LAL  .00  LOL  172.24  vl  27.721 

RP  100.72  lap  -3.34  LOP  356.50  VP  37.747 

RC  1 39 . 923  Gl  59.99  GP  -7?. 04  ZA l 104.54 

PLANETOCENTRIC  CONIC 


DISTANCE  380.193 

CAL  -9.21  A7l  51.84  HCA  185.41  SMA  130.56  ECC  .71075  INC38.J568  VJ  79.964 
GAP  7.47  A7P  178.03  TAL  770.18  TAP  45.59  RCA  103.04  APO  358.07  V7  34.855 
7AP  101.94  ET5  217.86  7AE  82.76  ETE  140.75  7AC  90.91  ETC  123.75  CLP  132-13 


C3  381 . 120 

VHL 

19.522 

CLA  72.08 

RAl  3.27 

RAD  6572, 

.0  VEL  22.415  PTH  3.25 

VHP  24 . 

,559 

DPA 

I -77.16 

RAP 

5J  .85 

ECC  7.2723 

LNCH  A7MTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

20.46 

12 

51  31 

5019.77 

-4.00 

247.15 

271 .98 

17.97 

14  15 

11 

4419.8 

- 

11.61 

245.06 

159.54 

23 

29  24 

3254 .34 

-4.00 

94.60 

271 .96 

17.97 

24  23 

39 

2654.3 

- 

11.60 

92-51 

20.46 

12 

51  31 

5019.77 

-4.00 

247.15 

271 .98 

17.97 

14  15 

11 

44J9. 8 

- 

1 1 .61 

245.06 

159.54 

23 

29  24 

3254 .34 

-4.00 

94.60 

271 .96 

17.97 

24  23 

39 

2654.3 

- 

J 1 .60 

92.51 

20.46 

12 

51  31 

5019.77 

-4.00 

247.15 

2?1 .98 

17.97 

14  15 

11 

4419.8 

- 

1 1 .61 

245.06 

J 59 . 54 

23 

29  24 

3254.34 

-4.00 

94.60 

27 i .96 

17.97 

24  23 

39 

2654.3 

- 

11.60 

92.51 

DIFFERENTIAL  CORRECTIONS 

MIC- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  3.0450 

TRA 

- . 3572 

TC3  -.0163 

BAU  .4844 

SGT 

958.5  SGR 

3246.3  SG3 

52.7 

ST 

899.5 

SR 

1838.5 

SS  881.6 

ROE- 5. 5833 

RRA 

2.9129 

RC 3 -.0937 

FAU- .001 94 

RRT 

-.7673  RRF 

-.9833  RTF 

.8682 

CRT 

' -.9370 

CRS 

.9921 

CST  -.9734 

“ 

FCE  1.3323 

FRA 

-.4909 

FC3  .0044 

BSP  10485 

$06 

3364.9  RZ3 

-.1357  RJ  3 -, 

.9899 

LSA 

i 2209.7 

MSA 

289.0 

SSA  1.5 

BCE  6.3597 

BRA 

2.9348 

BC3  .0951 

FSP  -172 

SGI 

3331.5  SG2 

599.0  THA  103.20 

Eli 

2026.8 

El2 

285.0 

AlF  115.16 

LAUNCH  CATE  MAR  13  1969 


FLIGHT  TIME  128.00 


ARRIVAL  CATE  JUL  19  1969 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  177.74  VL  27.647 

RP  108.69  LAP  -3.30  LCP  359.68  VP  37.698 

RC  147.707  Gl  58.31  GP  -71 . 52  7AL  111.06 

plane tocentric  conic 


DISTANCE  385.547 

GAL  -8.80  A7L  65 .98  HCA  188.14  SMA  130.00  ECC  .20883  INC24.0704  VI  29.964 

GAP  7.54  A7P  113.81  TAL  218.30  TAP  46.44  RCA  102-86  APO  157.35  V2  34,865 

ZAP  108.21  ETS  260.54  7AE  94.43  ETE  186.76  7AC  101 .75  -ETC  171.06  CiP  170.26 


C3  170.793 

VHL  13.069 

OLA  65.84 

RAL  355.15 

RAO  6570.8 

VEL  17.091 

PTH  2.93 

VHP  16.394 

CPA  -64.50 

RAP  53.35 

ECC  3.8108 

I 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

27.71 

12  34  53 

4891 .49 

-30.50 

240.26 

260.39 

24.60 

13  56  25 

4291.5 

'17.75 

237.19 

- 

152.29 

22  41  13 

3167.89 

-30.49 

95.45 

260.37 

24.60 

23  34  1 

2567.9 

-17.74 

92.38 

- 

27.71 

12  34  53 

4891 .49 

-10.50 

240.26 

260.39 

24.60 

13  56  25 

4291 .5 

-17.75 

237. J9 

K 

152.29 

22  41  13 

3167.89 

'10.49 

95.45 

260.37 

24.60 

23  34  1 

2567.9 

-J  7.74 

92.38 

27.71 

12  34  53 

4891 .49 

-10.50 

240,26 

260.39 

24.60 

13  56  25 

4291.5 

-17.75 

237.19 

| 

152.29 

22  41  13 

3167.89 

-10.49 

95.45 

260.37 

24.60 

23  34  1 

2567.9 

-17.74 

92.38 

DIFFERENTIAL  CORRECTIONS 

MJO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

_ 

TOE 

2.9865 

TRA -2. 608 5 

TC3 

-.1694 

BAU 

* 3923 

SGT 

3117.3 

SGR 

1744.1 

SG3 

63.0 

ST 

1554.7 

SR 

560.4 

SS 

582  - 7 

= 

ROE 

-.4830 

RRA  1,6147 

RC3 

.0286 

FAU 

.01301 

RRT 

-.9460 

RRF 

-.8938 

RTF 

.9895 

CRT 

- .8]  74 

CRS 

.74  7] 

CST 

-.9936 

" 

FOE 

.8423 

FRA  -.5641 

FC3 

-.0659 

BSP 

11053 

SG6 

3572.0 

R23 

-.2053 

Rl  3 

-.9767 

L5A 

1 722 . 3 

MSA 

323.0 

SSA 

I .9 

- 

60  E 

3.0253 

BRA  3.0678 

0C3 

.1718 

FSP 

-205 

SGI 

3537.0 

SG2 

498,5 

THA 

151  .49 

ELI 

1623.5 

EL2 

309,2 

ALF 

162.95 

f 

LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  130.00 


ARRIVAL  CATE  JUL  21  1969 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  177.74  VL  27.565 

RP  108.66  LAP  -3.26  LOP  2.87  VP  37.651 

RC  144.478  Gl  53.41  GP  -65.29  7AL  116.79 

PLANETOCENTRIC  CONIC 


DISTANCE  391.137 

GAL  '8.44  A7L  77.85  HCA  191.11  SNA  129.46  ECC  .20777  INCJ7.J458  Vl  29.964 
GAP  7.67  A7P  106.84  TAL  216.51  TAP  47.62  RCA  102.57  APO  156.36  V2  34.875 
ZAP  114.50  ETS  281.54  7AE  102.33  ETE  205.63  7AC  108.98  ETC  190.92  ClP-1 72.85 


C3  100.230 

VHL  10.011 

CLA  60.02 

RAl  357.63 

RAO  6569.9 

VEL  14.885 

PTH  2.69 

VHP  12.559 

OPA  -54.97 

RAP  51.32 

ECC  2.6495 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

JNJ  2 LONG 

34.59 

13  I 14 

4761 ,61 

-15.94 

231.97 

258.16 

31  .31 

U 20  36 

4161  .6 

-22.72 

227.89 

145.41 

22  34  41 

3093.26 

-15.93 

95.17 

258.14 

31.3 1 

23  26  U 

2493.3 

-22-71 

91  .09 

34 .59 

13  I 14 

4761  .61 

-15,94 

231 .97 

258.16 

31.31 

14  20  36 

4161  .6 

-22.72 

227.89 

145.41 

22  34  4! 

3093.26 

-15,93 

95.17 

258.14 

31.31 

23  26  14 

2493.3 

-22.71 

91  .09 

34.59 

13  i 14 

4761 .61 

-15,94 

231 .97 

258.16 

31.31 

14  20  36 

4161  .6 

-22.72 

227.89 

145.41 

22  34  41 

3093.26 

-15.93 

95.17 

258.14 

31.31 

23  26  14 

2493.3 

-22.71 

91  .09 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1040  TRA-2.8631  TC3  -.5033  BAU  .6744 

ROE  .4063  RRA  .5477  RC3  -.0019  FAU  .02172 

FOE  .7633  FRA  -.5747  FC3  -.1876  BSP  1 1 504 

0OE  2.1429  BRA  2.9351  BC3  .5033  FSP  -248 


MIO'COORSE  EXECUTION  ACCOR ACT 
SGT  3635.6  SGR  669.0  SG3  75.6 
RRT  -.7289  RRF  -.5294  RTF  .9631 
SG6  3696.6  R23  -.2683  Rl 3 '.9587 
SGI  3668.6  SG2  453.8  THA  172.24 


ORBIT  DETERMINA 
ST  1555.2  SR 
CRT  .2040  CRS 
LSA  1636.4  MSA 
ELI  1556.4  EL2 


TICN  ACCURACY 
299.1  SS  520.3 
.4491  CST  -.9663 

317.6  SSA  2.6 

292.6  ALF  2.33 


LAUNCH  DATE  MAR  13  1969 


flight  time  132.00 


ARRIVAL  CATE  JUL  23  J 969 


HELIOCENTRIC  CONIC 


DISTANCE  396.810 


RL  148. 70 

LAL 

.00 

La  172.24 

VL  27.489 

GAL  -0.09  A7L  76.83 

HCA 

194.16 

SMA 

128 

i .93 

ECC  .20699 

INC13.1729 

Vl 

29.964 

RP  108.63 

LAP 

-3.20 

LOP 

6.05 

VP  37.605 

GAP  7.82 

AZP  102.79 

tal 

214.74 

TAP 

48 

1.90 

RCA  102.25 

APO 

155 .62 

V2 

34 .085 

RC  146.734 

GL 

48.19 

GP  - 

58,66 

ZAL  121 .40 

ZAP  120.38 

ETS  289.59 

ZAE 

108.26 

ETE 

211 

.03 

ZAC  114.58 

ETC 

197.27 

ClP 

- 1 66 . 4 9 

PLANETOCENTRIC  CONIC 

C3  69.238 

VHL 

8.321 

Ola 

55.07 

RAL  1.70 

RAO  6569.3 

VEL  13,805 

PTH 

2.52 

VHP 

10. 

490 

OPA  -47.05 

RAP 

49.74 

ECC 

2. 1395 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  ’ 

INJ  RT  ASC 

INJ 

1 A7MTH 

INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

40.58 

13 

33  28 

4646 

.40 

-19.62 

223.52 

257.30 

37.44 

24 

50 

54 

4046.4 

■25.88 

210.54 

139.42 

22 

34  58 

3041 

.27 

-19.60 

94.46 

257.28 

37.44 

23 

25 

40 

2441  .3 

-25.87 

09.40 

40.58 

13 

33  28 

4646.40 

-19.62 

223,52 

257.30 

37.44 

24 

50 

54 

4046.4 

•25.80 

210.54 

139.42 

22 

34  58 

3041 .27 

-19.60 

94.46 

257.20 

37.44 

23 

25 

40 

2441.3 

25  .87 

89.48 

40.58 

13 

33  28 

4646.40 

-19.62 

223.52 

257.30 

37.44 

14 

50 

54 

4046.4 

■25.00 

210.54 

139.42 

22 

34  58 

3041 

.27 

-19.60 

94.46 

257.20 

37.44 

23 

25 

40 

2441 .3 

•25.87 

89.48 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1 .6604 

TRA' 

■2.7375 

TC3  - 

.8732 

BAU  .8106 

SGT  3775.4  SGR  432.3 

l SG3 

80.7 

5T  1511.3 

SR 

351  .8 

SS 

495.8 

ROE  .5003 

RRA 

.I960 

RC3  - 

.0663 

FAU  .02821 

RRT 

,1376  RRF 

• 1024 

RTF 

.9404 

CRT  .6093 

CRS 

-.8359 

CST 

- .9445 

FOE  .7376 

FRA 

-.5583 

FC3  - 

.3527 

BSP  1 1833 

SG6  3800.1  R23  - 

.3165 

Rl  3 

,9390 

LSA  1599.0 

MSA 

31  1 .1 

SSA 

3.5 

0OE  1.7341 

BRA 

2.7445 

0C3 

.8757 

FSP  -290 

SGI  3775.9  SG2  428.1 

THA  179.09 

ELI  1527.0 

El2 

276.1 

ALF 

8.35 

2232 


ill  in 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  i 


LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  134.00 


ARRIVAL  DATE  JUL  25  1969 


HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL 
RP  108.59  LAP  -3.13  LOP 
RC  148.977  GL  43.38  GP 
PLANE TOCENTRIC  CONIC 


72.?4 

9.23 

52.62 


VL  27.413 
VP  37.560 
ZAL  124.89 


DISTANCE  402.520 

GAL  -7.74  AZL  79. 4J  MCA  197.27  SMA  120.42  ECC  .20651  INC10.5946  VI  29.964 
GAP  7.90  AZP  100.13  TAL  212.98  TAP  50.23  RCA  101.90  APO  1 54.93  V2  34.897 
ZAP  125.68  ETS  293.66  ZAE  112.00  ETE  212.12  ZAC  119.23  ETC  199.32  ClP-163.93 


C3  52.868 

VHL  7.27J 

OLA  50.91 

RAL  5.77 

RAD  6568. 

.9  VEL  13.200 

PTH  2.41 

VHP  9.206 

DPA  -40.23 

RAP  40.04 

ECC  1.8701 

LNCH  A7MTH 

LNCH  TIME 

L - 1 TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

45.74 

14  5 3 

4546.81 

-21 .84 

215.50 

256.79 

42.79 

15  20 

50 

3946.0 

-27.59 

209.00 

134.26 

22  35  51 

3009.82 

-21 .82 

93.86 

256.77 

42.70 

23  26 

1 

2409.6 

-27.58 

08.15 

45.74 

14  5 3 

4546.01 

-21 .84 

215.50 

256.79 

42.79 

15  20 

50 

3946.0 

-27.59 

209.80 

134 .26 

22  35  51 

3009.82 

-21 .82 

93.86 

256.77 

42.70 

23  26 

1 

2409.0 

-27.58 

08.15 

4 5.74 

14  5 3 

4546.01 

-21 .04 

215.50 

256.79 

42.79 

15  20 

50 

3946.0 

-27.59 

209.80 

134.26 

22  35  51 

3009.82 

-21 .82 

93.86 

256.77 

42.70 

23  26 

1 

2409.0 

-27.58 

00.15 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.3972 

TRA-2.5888 

TC3-1  .2530 

BAU  .0890 

SCT 

3073.0  SCR 

421.1  SG3 

100.9 

ST  1460.0 

SR  372.5 

SS  474.7 

ROE  .4715 

RRA  .0705 

RC3  -.1221 

FAU  .03323 

RRT 

.2743  RRF 

.5900  RTF 

.9210 

CRT  .7013  CRS  -.9173 

CST  -.9270 

FDE  .7070 

FRA  -.5227 

FC3  -.5441 

BSP  12139 

SG0 

3095.0  R23 

.3476  R13 

.9229 

ISA  1550.4 

MSA  304.7 

SSA  4,6 

BCE  1 .4746 

BRA  2.5897 

0C3  1 .2589 

FSP  -330 

SGI 

3074.7  SG2 

404.0  THA 

1.73 

ELI  1492.6 

EL2  261.3 

ALF  10.4 J 

LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  136.00 


ARRIVAL  DATE  JUL  27  1969 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  172-24  VL  27.330 

RP  100.56  LAP  -3.05  LOP  12.42  VP  37.516 

RC  151.204  GL  39.13  GP  -47.34  7AL  127.39 

PLANETOCENTRIC  CONIC 


DISTANCE  408.246 

GAL  -7.39  AZL  61.22  MCA  200.40  SMA  127.91  ECC  .20622  INC  8.7035  VI  29.9 64 
GAP  0.15  AZP  98.24  TAL  211.19  TAP  51.50  RCA  101.53  APO  154.29  V2  34.908 
ZAP  130.37  ETS  296.23  ZAE  H6.50  ETE  211.56  ZAC  123.25  ETC  199.73  ClP-162.94 


C3  43.029 

VHL  6.560 

OLA  47.45 

RAL  9 . 50 

RAO  6560.6 

VEL  12.022 

PTH  2.33 

VHP  0.533 

DPA  -34.32 

RAP  40.53 

ECC  1.7082 

LNCH  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.19 

14  34  55 

4459.91 

-23.00 

200.16 

256.57 

47.31 

15  49  15 

3059.9 

-28.36 

201  .90 

129.81 

22  36  21 

2993.69 

-23.06 

93.59 

256.56 

47.30 

23  26  15 

2393.7 

-28.34 

67.33 

50.19 

14  34  55 

4459.91 

-23.00 

200.16 

256.57 

47.31 

15  49  15 

3059.9 

-28.36 

201  .90 

129.81 

22  36  21 

2993.69 

-23.06 

93.59 

256.56 

47.30 

23  26  15 

2393.7 

-20 . 34 

87.33 

50.19 

14  34  55 

4459.91 

-23.08 

200.16 

256.57 

47.31 

15  49  15 

3059.9 

-28 . 36 

201 .90 

129.81 

22  36  21 

2993.69 

-23.06 

93.59 

256.56 

47.30 

23  26  15 

2393.7 

-28.34 

07.33 

DIFFERENTIAL  CORRECTIONS 


ROE 

FOE 


MID-COURSE  EXECUTION  ACCURACV 


0R8IT  DETERMINATION  ACCURACV 


,2132 

TRA-2.4519 

TC3-1 .6342 

BAU 

.9447 

SOT 

3960.6  SCR 

430.6  SG3 

111.6 

ST 

1424.7 

SR 

373.1 

SS 

451  .4 

4269 

RRA  .0202 

RC3  -.1629 

FAU  .03698 

RRT 

.4510  RRF 

.7370  RTF 

.9070 

CRT 

.7303 

CRS 

-.9470 

CST 

-.9107 

6600 

FRA  -.4735 

FC3  -.7441 

BSP 

12407 

SG0 

3991.9  R23 

.3640  R13 

.9000 

LSA 

1510.9 

MSA 

299.9 

SSA 

5.9 

2061 

BRA  2.4520 

BC3  1 .6423 

FSP 

-366 

SCI 

3973.4  SC2 

303.0  THA 

2.83 

ELI 

1451  .3 

El2 

250.2 

AlF 

11.16 

LAUNCH  CATE  MAR  13  1969 


FLIGHT  TIME  138.00 


ARRIVAL  DATE  JUL  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  413.980 


RL  148.70 

LAL 

.00 

LOL  172.24 

VL  27.264 

GAL  -7.03 

AZL  82.56 

HCA 

203.54 

SMA 

127.41 

ECC  .20611 

INC  7.4367 

VI 

29.964 

RP  100.52 

LAP 

-2.96 

LOP  15.61 

VP  37.474 

GAP  8.32 

AZP  96.82 

TAL 

209.40 

TAP 

52.94 

RCA  101.15 

APO  153.60 

V2 

34.920 

RC  153.416 

GL 

35.41 

GP  -42.79 

ZAL  129.02 

ZAP  134.49 

ETS  290.09 

ZAE 

119.36 

ETE 

210.31 

ZAC  126.83 

ETC  199.44 

CLP 

-162.72 

PLANETOCENTRIC  CONIC 

C3  36.527 

VHL 

6.044 

Ola  44.58 

RAL  13.14 

RAO  6568.4 

VEL  12.566 

PTH 

2.26 

VHP 

0.040 

OPA  -29.17 

RAP  40.67 

ECC 

1 .6012 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54  .01 

15 

3 8 

4382.70 

-23.72 

201.52 

256.69 

51  .00 

16 

16  11 

3702.7 

-28.58 

194  .86 

125.99 

22 

36  34 

2980 . 1 7 

-23.70 

93.67 

256.67 

51  .07 

23 

26  22 

2388.2 

-28,56 

07.01 

54  .01 

15 

3 8 

4302.70 

-23.72 

201.52 

256.69 

51 .08 

16 

16  11 

3782.7 

-28.50 

194 .86 

125.99 

22 

36  34 

2988 . 1 7 

-23.70 

93.67 

256.67 

51.07 

23 

26  22 

2386.2 

-28.56 

87.01 

54.01 

15 

3 8 

4382.70 

-23.72 

201 .52 

256.69 

51.00 

16 

16  11 

3782.7 

-20.58 

194  .06 

125.99 

22 

36  34 

2900 . 1 7 

-23.70 

93.67 

256.67 

51.07 

23  26  22 

2308.2 

-28.56 

87.01 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


TOE 

1 .0767 

TRA-2 . 3222 

TC3-2.0104 

BAU 

.9861 

SGT 

4061.9  SCR 

433.3  SG3 

120.3 

ST 

1380.9 

SR 

367.3 

ROE 

.3874 

RRA  -.0011 

RC3  -.1902 

FAU 

.03959 

RRT 

.5330  RRF 

.7927  RTF 

.0952 

CRT 

.7409 

CRS 

-.9626 

FDE 

.6222 

FRA  -.4144 

FC3  -.9383 

BSP 

12807 

SG6 

A065.0  R23 

.3603  R13 

.0971 

LSA 

1461  .6 

MSA 

295.9 

BOE 

1.1443 

BRA  2.3222 

BC3  2.0194 

FSP 

-394 

SCI 

4068.6  SC2 

366.0  THA 

3.28 

ELI 

1400.3 

El2 

241  .9 

ORBIT  DETERMINATION  ACCURACY 

426.6 
-.8946 
7.3 

9 AlF  11 .49 


LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  140.00 


ARRIVAL  DATE  JUL  31  1969 


HELIOCENTRIC  CONIC 


DISTANCE  419.7J7 


RL  140. 70 

LAL 

.00 

La  172.24 

VL  27.192 

GAL  -6.67 

AZL  03.61 

HCA  206.70 

SMA  126.93 

ECC  .20618 

INC  6.3912 

VI 

29.964 

RP  100.40 

LAP 

-2.87 

LOP  10.00 

VP  37.432 

GAP  8.50 

AZP  95.71 

TAL  207.61 

TAP  54.30 

RCA  100.76 

APO  153.10 

V2 

34 .932 

RC  155.612 

CL 

32.15 

GP  -30,00 

ZAL  129.91 

ZAP  130.08 

ETS  299.53 

ZAE  121.63 

ETE  208.00 

ZAC  130.08 

ETC  198.04 

CLP 

-162.90 

PLANETOCENTRIC  CONIC 

C3  31.911 

VHL 

5.649 

OLA  42.19 

RAL  J6.54 

RAO  6560.3 

VEl  12.301 

PTH  2.23 

VHP  7. 

,731 

DPA  -24.67 

RAP  49.18 

ECC 

J .5252 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

57.32 

15 

29  56 

4313.09 

-24.00 

195.53 

257.12 

54.20 

16  41 

49 

3713.1 

-28.50 

188.57 

122.60 

22 

36  49 

2989.61 

-23.99 

94.04 

257.11 

54.20 

23  26 

39 

2389.6 

-28.49 

07.08 

57.32 

15 

29  56 

4313.09 

-24.00 

195.53 

257.12 

54.20 

16  41 

49 

3713.1 

-28.50 

188.57 

122.60 

22 

36  49 

2989.61 

-23.99 

94.04 

257.11 

54.20 

23  26 

39 

2389.6 

-28.49 

87.08 

57.32 

15 

29  56 

4313.09 

-24.00 

195.53 

257.12 

54.20 

16  41 

49 

3713.1 

-28.50 

188.57 

122.68 

22 

36  49 

2909.61 

-23.99 

94.04 

257.11 

54.20 

23  26 

39 

2389.6 

-28.49 

87.08 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCOR ACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9703 

TRA- 

-2.1903 

TC3-2.304O 

BAU  1.0209 

SC T 4156.7  SCR  431 .0  SG3  ; 

127.3 

ST  1337.9 

SR  360.8 

SS 

400.4 

ROE  .3556 

RRA 

-.0111 

RC3  -.2084 

FAU  .04131 

RRT 

.5777  RRF 

.0106  RTF 

.0064 

CRT  .7451 

CRS  -.9725 

CST 

-.8708 

FDE  . 57£3 

FRA 

-.353  6 

fC3-l.l208 

BSP  13158 

SOB  4178.9  R23 

.3612  R1 3 

.0002 

LSA  1412.5 

MSA  291.9 

SSA 

0.9 

BDE  1 .0334 

BRA 

2.1983 

0C3  2.3931 

FSP  -A] 9 

SGI  4J64. 2 SG2  351 .2  THA 

3.45 

Eli  1365.5 

EL2  235.7 

ALF 

11  .71 

2233 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  < 


LAUNCH  CATE  MAR  13  1969  FLIGHT  TIME  14 2.00  ARRIVAL  DATE  AUG  2 1969 

HELIOCENTRIC  CONIC  01  STANCE  425.421 

RL  146.70  LAL  .00  LX  172.24  VL  27.120  GAL  -6.30  A7l  04.45  HCA  209.06  SMA  126.46  ECC  .20647  INC  5.5521  VI  29.964 

RP  106.45  LAP  -2.76  LOP  21.99  VP  37.391  GAP  0.69  A7P  94.02  TAL  205.02  TAP  55.69  RCA  100.35  APO  152.57  V2  34.945 

RC  157.792  CL  29.26  GP  -35.50  7AL  130.22  7AP  141.25  ETS  300.66  ?AE  123.42  ETE  207.19  7AC  133.09  ETC  190.10  ClP-163.32 

TOCEN TR IC  CONIC  — 

C3  26.473  VHL  5.336  CLA  40.17  RAL  19.01  RAO  6566,1  VEL  12.241  PTH  2.20  VHP  7.520  DP  A -20,70  RAP  49.96  ECC  1.4686 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

60.23  15  55  44  4249.15  -24.07  190.07  257.06  56.02  J7  6 33  3649.2  -20.26  182.09 

119.77  22  37  7 2996.38  -24.06  94.67  257.05  56.01  23  27  3 2396,4  -28.25  87.49 

60.23  15  55  44  4249.15  -24.07  190,07  257.06  56.02  17  6 33  3649.2  -20.26  182.89 

119.77  22  37  7 2996.38  -24.06  94.67  257.85  56.81  23  27  3 2396.4  -28.25  87.49 

60.23  15  55  44  4249.15  -24 .07  190.07  257.86  56.02  17  6 33  3649.2  -28.26  182.89 

119.77  22  37  7 2996.38  -24 .06  94.67  257.85  56.01  23  27  3 2396.4  -28.25  07.49 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  .5929  TRA-2.3677  TC3-3.1611  BAU  1.2095  SOT  4700.6  SGR  461.9  SG3  161.6  ST  1108.2  SR  207.6  SS  262.0 

ROE  .2654  RRA  -.0875  RC3  -.3206  FAU  .05229  RRT  .7900  RRF  .8846  RTF  .9284  CRT  .6419  CRS  -.9044  CST  -.9044 

FOE  .3149  FRA  -.5040  FC3-1.5099  0$P  20628  SGB  4802.9  R23  .2423  R13  .9295  L5A  1226.8  MSA  240.4  SSA  14.0 

BOE  .6496  BRA  2.3693  8C3  3.1773  F$P  -079  SGl  4794.5  SG2  282.4  THA  4.38  ELI  1202.9  EL2  217.8  AlF  9.13 

LAUNCH  OATE  MAR  13  1 969  FLIGHT  TIME  144.00  ARRIVAL  OATE  AUG  4 19 69 

HELIOCENTRIC  CONIC  OISTANCE  431 .189 

RL  140.70  LAL  .00  LOL  172.24  VL  27.049  CAL  -5.92  A7L  85.14  HCA  213.03  SMA  126.00  ECC  .20679  INC  4.0599  VI  29.964 

RP  108.41  LAP  -2.65  LOP  25.18  vP  37.352  GAP  8.86  A7P  94.08  TAL  203.99  TAP  57.02  RCA  99.94  APO  152.05  V2  34.957 

RC  159.953  CL  26.70  GP  -32.62  7Al  129.93  2AP  143.99  ETS  301.63  ?A£  124.07  ETE  205.67  ZAC  135.95  ETC  197.38  CLP-163.84 

PLANE TOCENTRIC  CONIC 

C3  25.731  VHL  5.073  OLA  38.52  RAL  23.07  RAD  6568.0  VEL  12.1 29  PTH  2.17  VHP  7.395  OPA  -17.21  RAP  51.01  ECC  1.4235 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

62.72  16  20  29  4190.59  -24.08  185.17  258.92  50.99  17  30  19  3590.6  -28.01  177.0? 

117.28  22  38  25  3004.62  -24.07  95.37  258.91  58.90  232829  2404.6  -27.99  00.03 

62.72  16  20  29  4190.59  -24.08  185.17  250.92  58.99  17  30  19  3590.6  -28.01  177.82 

117.28  22  30  25  3004.62  -24.07  95.37  250.91  50.98  232829  2404.6  -27.99  88.03 

62.7 2 16  20  29  4190.59  -24.08  105.17  250.92  58.99  17  30  19  3590.6  -20.01  177.02 

117.28  22  38  25  3004.62  -24 .07  95.37  258.91  50.98  232829  2404.6  -27.99  80.03 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .0423  TRA-1.9294  TC3-3.0935  BAU  1.0669  SGT  4302.6  SGR  423.7  SG3  134.0  ST  1269.7  SR  360.1  SS  360.2 

RDE  .3107  RRA  -.0123  RC3  -.2196  FAU  .04182  RRT  .5905  RRF  .7916  RTF  .0685  CRT  .7602  CRS  -.9082  CST  -.8466 

FDE  .4915  FRA  -.2040  FC3-1. 4071  BSP  133 10  SGB  4323.4  R23  .3352  R1 3 .8701  LSA  1337.5  MSA  207.2  SSA  12.3 

BOE  .9006  BRA  1.9294  BC3  3.1013  FSP  -419  SGI  4310.1  SC2  330.9  THA  3.39  ELI  1299.9  EL2  226.5  ALF  12.56 


LAUNCH  OATE  MAR  13  1969 

flight  time  ue.oo 

ARRIVAL  OATE 

AUG 

6 1969 

= 

HELIOCENTRIC 

: CONIC 

OISTANCE  436,910 

- 

RL  148,70 

LAL  .00 

LX  172.24 

VL  26.979 

GAL  '5.53 

A7l  05,72 

HCA 

216.21 

SMA 

125.55 

ECC  .20734 

INC  4.2761 

vi 

29.964 

RP  108.37 

LAP  -2.52 

LOP  28.38 

VP  37.313 

GAP  9.05 

A7P  93.45 

tal 

202.16 

TAP 

58.37 

RCA  99.52 

APO  151  .58 

V2 

34.970 

- 

RC  162.097 

GL  24.37 

GP  -30.12 

7Al  129.21 

7AP  146.44 

ETS  302.36 

7AE 

126.04 

ETE 

204.21 

7AC  138.67 

ETC  196.65 

CLP 

-164.46 

- 

plane TocENTRic  conic 

C3  23.538 

VHL  4,052 

CLA  37.10 

RAL  26.32 

RAO  6568.0 

VEL  12.038 

PTH 

2.15 

VHP 

7.319 

OPA  -14.10 

RAP  52.24 

ECC 

1 .3874 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

— 

64  .96 

16  44  A2 

4135.08 

'24.01 

180,64 

260.24 

60.83 

17 

53  38 

3535.9 

-27.71 

173.17 

= 

115.04 

22  40  6 

3015.53 

-24.00 

96.22 

260*23 

60.82 

23 

30  21 

2415.5 

-27.70 

88.75 

— 

64.96 

16  44  42 

4J35.08 

'24.01 

180.64 

260*24 

60.83 

17 

53  38 

3535.9 

-27.71 

173.17 

115.04 

22  40  6 

3015.53 

'24.00 

96.22 

260.23 

60.82 

23 

30  21 

2415.5 

-27.70 

80.75 

64.96 

16  44  42 

4135.08 

'24.01 

180.64 

260.24 

60.83 

17 

53  38 

3535.9 

-27.71 

173.17 

115.04 

22  40  6 

3015.53 

'24.00 

96.22 

260.23 

60.82 

23 

30  21 

2415.5 

-27.70 

00.75 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .7839  TRA'1.0074  TC3-3.4726  BAU  1 ,0951  SGT  4401.4  SGR  422.0  SG3  138.0  ST  1229.5  SR  359.6  SS  334.5 

ROE  .3044  RRA  -.0139  RC3  -.2267  FAU  .04108  RRT  .6081  RRF  .7732  RTF  .8658  CRT  .7654  CRS  -.9924  CST  -.8303 

FOE  .4430  FRA  -.1433  FC3-1 .5402  BSP  13773  SGB  4421.6  R23  .3070  R13  .8672  LSA  1293.5  MSA  282.3  SSA  14.4 

BOE  .8409  BRA  1 .8075  0C3  3.4000  FSP  -438  SGI  4400.9  SG2  334.4  THA  3.36  ELI  1261.0  EL2  225.6  AlF  13.04 

LAUNCH  DATE  MAR  13  19 69  FLIGHT  TIME  148.00  ARRIVAL  DATE  AUG  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  442.644 

RL  148.70  LAL  .00  UX  172,24  VL  26,910  GAL  -5.13  A7L  06,23  HCA  219.39  SMA  125.11  ECC  .20008  INC  3.7742  VI  29.964 

RP  108.33  LAP  -2.39  L0P""3l 75?  VP  37.276  GAP  9,24  A7P  92,92  TAL  200.33  TAP  59.72  RCA  99.08  APO  151.14  V2  34.983 

RC  164.221  CL  22.24  OP  -27.95  7Al  128.09  7AP  140,62  ETS  302.91  7AE  126.99  ETE  202.86  7AC  141.31  ETC  195.95  ClP-165.13 


PLANE TOCENTRIC  CONIC 
C3  21.721  VHL  4.661  OLA  35.89 
LNCH  A7MTH  LNCH  TIME  L-l  TIME 
66.97  17  8 35  4084.54 

113.03  22  42  29  3027.85 

66.97  17  8 35  4004 754 

113.03  22  4 2 29  3027.85 

66.97  17  0 35  4004.54 

113.03  22  42  29  3027.85 

DIFFERENTIAL  CORRECTIONS 

TOE  .7433  TRA-1.6733  TC3-3.0417 

ROE  .2952  RRA  -.0129  RC3  -.^304 

FOE  .4025  FRA  -.0790  FC3-1 .6471 

BOE  .7998  BRA  1.6733  BC3  3.0406 


RAL  29.61  RAO  6567.9  VEL  11.962  PTH  2.13  VHP  7.283 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-2 3.92  176.45  261.82  62. 4J  18  16  40 

-23.91  97.16  261.81  62.40  23  32  56 

-23.92  176.45  261 .82  62.41  18  16  40 

-23.91  97.16  261,81  62.40  23  32  56 

-23.92  176,45  261.82  62.41  18  16  40 

-23.91  97.16  261 .81  62*40  23  32  56 


OPA  -11.32  RAP 
PO  CST  TIM  INJ 


53.63  ECC  1.3575 
2 LAT  INJ  2 LONG 


MIO-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU 

1.1176 

SGT  4403.9 

SGR 

422.1 

SG3 

139.8 

ST 

1194.5 

SR 

363.0 

SS 

3J3.5 

FAU 

.04133 

RRT  .6077 

RRF 

.7492 

RTF 

.8623 

CRT 

.7767 

CRS 

-.9956 

CST 

-.814] 

BSP 

14049 

SGB  4503.7 

R23 

.2799 

R13 

.8635 

LSA 

1256,0 

MSA 

277.4 

SSA 

16.6 

FSP 

-443 

SGI  4491  .2 

5G2 

334.7 

THA 

3.29 

ElI 

1228.5 

El2 

222.3 

ALF 

13.74 

2234 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  1 50.00 


ARRIVE  DATE  AUG  10  1969 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  \72 .2*  VL  26.84? 

RP  108.29  LAP  -2.26  LOP  34.77  VP  37.239 

RC  166.326  CL  20.27  GP  -26.06  ZAL  126.60 

PLANETOCENTRIC  CONIC 


DISTANCE  448.363 

GAL  -4.73  A7L  86.66  MCA  222-58  SHA  124.68  ECC  .20898  INC  3.3357  VI  29.964 

GAP  9.43  A7P  92.46  TAl  198.49  TAP  61.07  RCA  98.62  APO  150.73  V2  34.996 

7AP  150.57  ETS  303.28  7AE  127.78  ETE  201 .63  7AC  143.89  ETC  195.31  ClP-165.83 


C3  20.193 

VHL  4.494 

OLA  34.84 

RAL  32 . 98 

RAO  6567.8 

VEL  11.898 

PTH  2.11 

VHP  7.277 

OPA  -8.81 

RAP  55.16 

ECC  1 .3323 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.80 

17  32  23 

4035.94 

-23.81 

172.53 

263.66 

63.78 

18  39  39 

3435.9 

-27.13 

164  .89 

11 1 .20 

22  45  34 

3041 .44 

-23.79 

98.17 

263.66 

63.77 

23  36  15 

2441  .4 

-27.1? 

90.53 

68.80 

17  32  23 

4035.94 

-23.81 

172.53 

263.66 

63.78 

18  39  39 

3435.9 

-27.13 

164  .89 

111 .20 

22  45  34 

3041 .44 

-23.79 

98.17 

263.66 

63.77 

23  36  15 

2441  .4 

-27.12 

90.53 

68.80 

17  32  23 

4035.94 

-23.81 

172.53 

263.66 

63.78 

18  39  39 

3435.9 

-27.13 

164 .89 

1 11 .20 

22  45  34 

3041 .44 

-23.79 

98.17 

263.66 

63.77 

23  36  15 

2441  .4 

-27.12 

90.53 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.7097 

TRA-1 .5345 

TC3-4.2139 

BAU 

1.1393 

SGT 

4565.5 

SGR 

424.1  SG3 

140.8- 

ST 

1159.0 

SR 

368.0 

SS 

293.6 

ROE 

.2885 

RRA  -.0109 

RC3  -.2340 

FAU 

.04053 

RRT 

.6041 

RRF 

.7232  RTF 

.8600 

CRT 

.7908 

CRS 

-.9965 

CST 

-.7971 

FOE 

.364  3 

FRA  -.0171 

FC3-1 .7378 

BSP 

14333 

SOB 

4585,2 

R23 

.2519  R13 

.8611 

LSA 

1221 .0 

HSA 

271 .5 

SSA 

19.0 

BOE 

.7661 

BRA  1.5345 

BC3  4.2204 

FSP 

-44  7 

SGI 

4572.8 

SG2 

337.4  THA 

3.23 

ELI 

1196.3 

EL? 

218.2 

ALF 

14.59 

LAUNCH 

DATE  MAR  13  1969 

flight 

TIME 

152.00 

ARRTVAL 

DATE 

AUG 

12  1969 

HELIOCENTRIC  CONIC 


DISTANCE  454.076 


RL 

148.70 

LAL 

.00 

LOL 

172.24 

VL 

26.775 

GAL 

-4.31 

A7L 

87.05 

HCA  225.77 

SMA 

124.26 

ECC 

.21008 

INC 

2.9470 

VI 

29.964 

RP 

108.24 

LAP 

-2.11 

LOP 

37.97 

VP 

37.203 

GAP 

9.63 

AZP 

92.06 

TAL 

196.65 

TAP 

62.41 

RCA 

98.15 

APO 

1 50 . 36 

V? 

35.010 

RC 

168.410 

GL 

18.41 

GP 

-24.41 

ZAL 

124.78 

ZAP 

152.33 

ETS 

303.49 

7AE 

128.45 

ETE 

200.51 

ZAC 

146.43 

ETC 

194.70 

clp- 

•166.54 

PLANETOCENTRIC  CONIC 

C3 

18.895 

VHL 

4.347 

OLA 

33.92 

RAL 

36.45 

RAO 

6567.8 

VEL 

11.844 

PTH 

2.10 

VHP 

7.296 

OPA 

-6.55 

RAP 

56.80 

ECC 

1 .3110 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  ? LAT 

INJ  2 LONG 

70.50 

17  56  20 

3989.48 

-23.68 

168.83 

265.77 

64.97 

19  2 49 

3389.5 

-26.84 

161  .12 

109.50 

22  49  18 

3056.40 

-23.66 

99.28 

265.76 

64.96 

23  40  15 

2456.4 

-26.83 

91  .57 

70.50 

17  56  20 

3989.48 

-23.68 

168.83 

265.77 

64.97 

19  2 49 

3389.5 

-26.84 

161  .12 

109.50 

22  49  18 

3056.40 

-23.66 

99.28 

265.76 

64.96 

23  40  15 

2456.4 

-26.83 

91  .57 

110.00 

23  24  43 

2948.32 

-26.56 

92.25 

267.16 

67.64 

24  13  51 

2348.3 

-29.35 

84.18 

110.00 

22  20  6 

3145.57 

-20.84 

104.72 

264.25 

62.27 

23  12  31 

2545.6 

-24.39 

97.36 

DIFFERENTIAL  CORRECTIONS 
TOE  .6816  TRA-1 . 3890 
ROE  .2837  RRA  -.0079 
FOE  .3281  FRA  .0424 
BOE  .7383  BRA  1.3890 

LAUNCH  DATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00 
RP  108.20  LAP  -1.96 
RC  170.474  GL  16.64 
PLANETOCENTRIC  CONIC 
C3  17.790  VHL  4.218 


TC3- 

•4.5848 

BAU 

RC3 

-.2379 

FAU 

FC3- 

•1  .8114 

BSP 

BC3 

4.5910 

FSP 

LOL 

172.24 

VL 

LOP 

41  .17 

VP 

GP 

-22.95 

ZAL 

CLA 

33.09 

RAL 

.1597 


14603 

-448 


MID-COURSE  EXECUTION  ACCURACY 
SOT  4643.5  SGR 
RRT  .5985  RRF 
SG6  4663.1  R23 
SGI  4650.6  SG2 

FLIGHT  TIME  154.00 


ORBIT  DETERMINATION  ACCURACY 


427.5 

SG3 

141 .2 

ST 

1122.3 

SR 

374.1 

SS 

274 .5 

.6963  RTF 

.8586 

CRT 

.8081 

CRS 

-.9942 

CST 

-.7791 

.2242 

R13 

.8595 

LSA 

1185.2 

HSA 

264.0 

SSA 

21  .6 

342.0 

THA 

3.17 

ELI 

1163.7 

El? 

212.5 

AlF 

15.61 

ARRIVAL  DATE  AUG  ]4  1969 


26.709  GAL 
37.168  GAP 


DISTANCE  459.781 

-3.88  A7L  87.40  MCA  228.96  SMA  123.85  ECC  .21136  INC  2.5980  VI  29.964 

9.84  A7P  91.71  TAL  194.80  TAP  63.75  RCA  97.67  APO  150.03  V2  35.023 

153.92  ETS  303.52  7A£  129.01  ETE  199.50  ZAC  148.93  ETC  194.14  ClP-167.27 


40.04  RAO  6567.7  VEL  11.797  PTH  2.09  VHP  7.333  DPA  -4.49  RAP  58.55  ECC  1.2928 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.13 

18  20  45 

3944.40 

-23.52 

165.26 

268 . 1 3 

66.04 

19  26  29 

3344 .4 

-26.56 

357.51 

107.87 

22  53  33 

3073.26 

-23,51 

100.51 

268.13 

66.03 

23  44  46 

2473.3 

-26.55 

92.75 

72.13 

18  20  45 

3944.40 

-23.52 

165.26 

268.13 

66.04 

19  26  29 

3344  .4 

-26.56 

157.51 

107.87 

22  53  33 

3073.26 

-23.51 

100.51 

268.13 

66.03 

23  44  46 

2473.3 

-26.55 

92.75 

110.00 

0 16  5 

2831  .88 

-29.32 

84.33 

270.64 

71  .59 

1 3 16 

2231  .9 

-31 .55 

75  .83 

110.00 

22  1 20 

3233.78 

-17.96 

109.93 

265.13 

60.42 

22  55  14 

2633.8 

-21 .76 

102.86 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6*187  TRA-1  .2342  TC3-4.9466 
ROE  .2807  RRA  - .0036  RC3  -.2414 
FOE  .2953  FRA  .1014  FC3-1 .8646 
BOE  .7160  BRA  1 .2343  BC3  4.9525 

LAUNCH  DATE  MAR  13  1969 

HELIOCENTRIC  CONIC 


BAU  1.1779 
FAU  .03831 
BSP  14805 
FSP  -445 


SGT  4713.5  SGR 
RRT  .5902  RRF 
SOB  4733.3  R23 
SGI  4720.4  SG2 


DISTANCE  465.476 


RL 

148 

.70 

LAL 

.00 

La 

172 

.24 

VL 

26. 

644 

GAL 

-3, 

.44 

RP 

108 

.16 

LAP 

-1  .80 

LOP 

44 

.38 

VP 

37. 

134 

GAP 

10. 

.05 

RC 

172. 

518 

GL 

14.94 

GP 

-21 

.66 

ZAL 

120 

1 .23 

7AP 

155, 

.38 

PLANETOCENTRIC  CONIC 
C3  16.852  VHL  4.105  DLA^ 
LNCH  A7MTH  LNCH  TIME  L-I 


73.73 

106.27 

73.73 

106.27 

110.00 

110.00 


18  46  5 

22  57  59 
18  46  5 

2?  57  59 
0 50  41 
21  56  30 


32.3? 
TIME 
3899.50 
3093.13 
3899.50 
3093.13 
2757.21 
3283.41 


RAL  43.77 
INJ  LAT 
-23.35 
-23.33 
-23.35 
-23.33 
-30.81 
-16.27 


RAO  6567.7  VEL  11.737  PTH 
INJ  LONG  INJ  RT  ASC 


161.73 
101.95 
161.73 
101 .95 
79.02 
112. 7S 


270.77 

270.76 

270.77 
270.76 
273.70 
266.98 


432.3  SG3  141.0 

ST 

1084.8 

SR 

381.3 

SS 

257,8 

.6696  RTF 

.8574 

CRT 

.8292 

CRS 

-.9870 

CST 

-.7595 

.1992  R13 

.8582 

LSA 

1150.3 

MSA 

254.9 

SSA 

24.7 

348.5  THA 

3.1? 

ELI 

1131  .6 

EL? 

204.4 

alf 

16.81 

56.00 

ARRIVAL 

CATE 

AUG 

16  1 96£ 

,476 

? HCA  232.15 

SMA 

123.45 

ECC 

.21285 

INC 

2.281? 

VJ 

29.964 

3 TAL  192.94 

TAP 

65.09 

RCA 

97.17 

APO 

149.73 

V2 

35.036 

> 7AE  129.50 

ETE 

198.58 

ZAC 

151  .42 

ETC 

193.62 

CLP 

-168.00 

r PTH  2.08 

VHP 

7.387 

DPA 

-2.61 

RAP 

60.40 

ECC 

1 .2773 

: INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

66.99 

19 

51  5 

3299.5 

- 

26.26 

153.94 

66.98 

66.99 
66.98 
74.41 
59.52 


23  49  32 
19  51  5 

23  49  32 
1 36  38 
22  51  13 


2493.1 

3299.5 

2493.1 

2157.2 
2683.4 


-26.24 

-26.26 

-26.24 

-32.64 

-20.20 


94 .15 
153.94 
94 .15 
70.28 
105.86 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.6343 

TRA-J .0744 

TC3-5.3046 

&AU  I .1964 

SGT 

4785.4 

SGR 

437.9 

SG3 

140.5 

ST 

1041 .2 

SR 

388.5 

SS 

240.5 

ROE 

.2783 

RRA 

.0015 

RC3  -.2462 

FAU  .03706 

RRT 

.5822 

RRF 

.6441 

RTF 

.8575 

CRT 

.8511 

CRS 

-.9728 

CST 

-.7356 

FOE 

.2620 

FRA 

.1566 

FC3-1 .9040 

BSP  1 5062 

SGB 

4805.4 

R?3 

.1748 

R13 

.8582 

LSA 

1110.2 

MSA 

243.8 

S5A 

28.4 

BOE 

.6927 

BRA  1 .0744 

0C3  5.3J03 

FSP  -444 

SGI 

4792.3 

SG2 

355.5 

THA 

3.07 

ELI 

1094.3 

El2 

194  .0 

alf 

18.21 

2235 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  f VOL.  4.  1968-69* 


LAUNCH  CATE  MAR  13  1969  FLIGHT  TIME  150.00  ARRIVAL  CATE  AUG  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  *71 -16? 


RL  140.70 

LAL 

.00 

LOL  172.24 

VL  26.580 

GAL  -2.99 

AZL  00.01 

HCA 

235.35 

SMA 

123.06 

ECC  .21455 

INC  1.9905 

Vl 

29.964 

RP  100.12 

LAP 

-1 .64 

LOP  47.58 

VP  37.101 

GAP  10.27 

AZP  91.13 

TAL 

19! .00 

TAP 

66.43 

RCA  96.66 

APO  149.46 

V2 

35.050 

RC  174.540 

GL 

13.30 

GP  -20.52 

ZAL  117.55 

ZAP  156.7 1 

ETS  303.09 

ZAE 

129.93 

ETE 

197.76 

ZAC  153.69 

ETC  193.12 

CLP 

-168.73 

PLANE TOCENTRIC  CONIC 

C3  16.067 

VHL 

4.000 

CLA  31.50 

RAL  47.65 

RAO  6567.6 

VEL  11.724 

PTH 

2.07 

VHP 

7.456 

OPA  -.90 

RAP  62.32 

ECC 

1 ,2644 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.39 

19 

12  46 

3053.53 

-23.13 

150.14 

273.67 

67.07 

20 

17  0 

3253.5 

-25.92 

150.31 

104.61 

23 

2 15 

3117.26 

-23.11 

103.60 

273.67 

67.05 

23 

54  12 

2517.3 

-25.91 

95.06 

75.39 

19 

12  46 

3053.53 

-23.13 

150.14 

273.67 

67.07 

20 

17  0 

3253.5 

-25.92 

150.31 

104.61 

23 

2 15 

3117.26 

-23.11 

103.60 

273.67 

67.05 

23 

54  12 

2517.3 

-25.91 

95.86 

110.00 

1 

21  21 

2697.64 

-31.82 

74.67 

276.79 

76.00 

2 

6 10 

2097.6 

-33.31 

65.76 

1 10.00 

21 

56  47 

3321 .15 

-14.96 

114,92 

269.35 

50.90 

22 

52  8 

2721 .2 

-10.97 

108.10 

DIFFERENTIAL  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.6002 

TRA 

-.9070 

TC3-5 .6401 

BAU 

1.2144 

SGT 

4055.3 

SGR 

443.9 

SG3 

139.0 

ST 

991  .3 

SR 

395.3 

ss 

22  3.5 

ROE 

.2765 

RRA 

,0076 

RC3  -.2515 

FAU 

.03576 

RRT 

.5741 

RRF 

.6202 

RTF 

.0507 

CRT 

.0745 

CRS 

-.9402 

CST 

-.7057 

FOE 

.2290 

FRA 

.2093 

FC3-1 .9260 

BSP 

15326 

SGB 

4075.6 

R23 

.1519 

R13 

.0593 

LSA 

1065.3 

MSA 

230.5 

SSA 

32.9 

BOC 

.6601 

BRA 

.9070 

BC3  5.6537 

FSP 

-444 

SGI 

4062.0 

SG2 

362.9 

THA 

3.02 

ELI 

1051 .0 

El2 

100.7 

ALF 

19.03 

LAUNCH  DATE  MAR  13  1969  FLIGHT  TIME  160.00  ARRIVAL  OATE  AUG  20  19 69 

HELIOCENTRIC  CONIC  DISTANCE  476.036 

RL  M0.7O  LAL  .00  LOL  172.24  VL  26.517  GAL  -2.52  A/L  S6.2B  MCA  230.56  SNA  122.60  ECC  .21647  INC  1.7 212  Vl  29.964 

RP  100.00  LAP  -1.47  LOP  50.79  VP  37.060  GAP  10.49  AZP  9 0.90  TAL  109.22  TAP  67.77  RCA  96.12  APO  149.23  V2  35.063 

RC  176.542  GL  11.69  GP  -19.50  ZAL  114.61  ZAP  157,93  ETS  302-62  ZAE  130.31  ETE  197.02  ZAC  156.36  ETC  192.64  ClP-169.46 

planetocentrjc  CONIC 

C3  15.424  VHL  3.927  DLA  30^06  RAL  51.60  RAO  6567.6  VEL  11.696  PTH  2.06  VHP  7.537  OPA  .67  RAP  64.32  ECC  1 .2530 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.20 

19  4J  32 

3004.30 

-22.05 

154.31 

276.84 

60.60 

20  44  57 

3204.3 

-25.54 

146.46 

102.00 

23  5 37 

3147.99 

-22.04 

105.00 

276.04 

60,67 

23  50  5 

2540,0 

-25.53 

90.04 

77.20 

19  41  32 

3004.30 

-22.05 

154.31 

276.04 

60.60 

20  44  57 

3204.3 

-25.54 

146.46 

102.00 

23  5 37 

3147.99 

-22.04 

105.50 

276.04 

60.67 

23  50  5 

2548  .0 

-25,53 

90.04 

11 0.00 

1 50  21 

2646.27 

-32.56 

70.05 

280.02 

78.95 

2 34  28 

2046.3 

-33.74 

61  .81 

110.00 

21  59  55 

3354.02 

-13.79 

116.76 

272.10 

50.41 

22  55  49 

2754.0 

-17.87 

110.02 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

.5790 

TRA 

-.7305  TC3-5.9655  BAU 

1.2312 

SGT 

4920.6 

SCR 

450.2 

SG3 

130.7 

ST 

934.0 

SR 

401  .9 

SS 

208.3 

= 

ROE 

.2754 

RRA 

.0149  RC3  -.2565  FAU 

.03430 

RRT 

.5654 

RRF 

.5980 

RTF 

.0603 

CRT 

.0993 

CRS 

-.9081 

CST 

-.6687 

FOE 

.1970 

FRA 

.2608  FC3-1 .9297  BSP 

1 5556 

SOB 

4941.1 

R23 

.1318 

R13 

.0609 

LSA 

1015.5 

MSA 

214.8 

SSA 

38.7 

- 

♦ BOE 

.6419 

BRA 

.7306  0C3  5.9710  FSP 

-441 

SGI 

4927.2 

SG2 

370.0 

THA 

2.90 

ELI 

1004,3 

ei2 

163.6 

ALF 

21  .74 

: 

LAUNCH 

DATE 

MAR 

13  t 969 

flight 

TIME 

162.00 

arrival 

CATE 

AUG 

22  1969 

HELIOCENTRIC  CONIC  CISTANCE  402.497 


RL  140.70 

LAL 

.00 

LOL  17?. 24 

VL  26.455 

GAL  -2.05 

AZL  88.53 

HCA 

241.76 

SMA 

122 

.31 

ECC  .21062 

INC  1 .4696 

Vl 

29.964 

RP  100.04 

LAP 

-1  .29 

LOP  54.00 

VP  37 .036 

GAP  10.73 

AZP  90.70 

tal 

187.35 

TAP 

69 

.it 

RCA  95.57 

APO  149.05 

v? 

35.076 

RC  170.523 

CL 

10.11 

GP  -18.59 

ZAL  Ml  .44 

ZAP  159.06 

ETS  301 .98 

ZAE 

130.65 

ETE 

196 

.35 

ZAC  158.82 

ETC  192. 1€> 

CLP 

-170.19 

PLANE  TOC ENTRIC  CONIC 

C3  14.910 

VHL 

3.062 

DLA  30.12 

RAL  55.05 

RAO  6567.6 

VEL  M .675 

PTH 

2.05 

VHP 

7. 

631 

OPA  2 . M 

RAP  66.39 

ECC 

1 .2455 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.29 

20 

13  35 

3747.95 

-22.51 

149.95 

280.26 

69.44 

21 

16 

3 

3140.0 

-25.10 

14?, 09 

100.71 

23 

6 52 

3189.39 

-22.50 

100.04 

280.28 

69.43 

24 

0 

1 

2509.4 

-25.09 

100.98 

79.29 

20 

13  35 

3747.95 

-22.51 

149.95 

280.28 

69.44 

21 

16 

3 

3140.0 

-25.10 

14?. 09 

100.71 

23 

6 52 

3109,39 

-22.50 

100.04 

280.28 

69.43 

24 

0 

1 

2589.4 

-25.09 

100.98 

110.00 

2 

10  45 

2599.97 

-33.11 

67.35 

283.44 

00.95 

3 

2 

5 

2000.0 

-34.00 

58 .22 

110.00 

22 

4 40 

3385.37 

-12.67 

116.49 

275.19 

57.90 

23 

1 

14 

2785.4 

-16.01 

Ml  .83 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.5470 

TRA 

-.5429 

TC3-6.24J5 

BAU 

1 .2459 

SGT 

4977,3  SCR 

456.4 

SG3 

137.2 

ST 

871  .3 

SR 

400.0 

SS 

195.8 

ROE 

.2749 

RRA 

.0237 

RC3  -.2603 

FAU 

.03289 

RRT 

.5559  RRF 

.5774 

RTF 

.0619 

CRT 

.9249 

CRS 

-.8460 

CST 

-.6238 

FOE 

.1650 

FRA 

.3119 

FC3-1  .9009 

BSP 

15723 

see 

4998.2  R23 

.1149 

R13 

.0624 

LSA 

960.0 

MSA 

196.9 

SSA 

46.4 

BOE 

.6129 

BRA 

.5434 

BC3  6.2470 

FSP 

-435 

SGI 

4983.8  SG2 

370,9 

THA 

2.94 

ELI 

951  ,6 

El2 

142.0 

ALF 

23.90 

LAUNCH  DATE  MAR  13  1969  FLIGHT  TIME  164.00  ARRIVAL  DATE  AUG  24  1969 

HELIOCENTRIC  CONIC  OISTANCE  400.143 

RL  140.70  LAL  .00  LOt  172.24  VL  26 . 394  GAL  -1,55  A7L  00.77  HCA  244.97  SMA  121.94  ECC  .22103  INC  1 .2325  Vi  29.964 

RP  100.00  LAP  -1.12  LOP  57.21  VP  37.005  GAP  10,96  AZP  90.52  TAL  105.40  TAP  70.45  RCA  94,99  APO  140.90  V2  35.089 

RC  100.403  GL  0.56  GP  -17.77  7AL  100.05  ZAP  160.11  ETS  301.17  ZAE  130.96  ET£  195.75  ZAC  161.20  ETC  191  .67  ClP-170.92 
Plane toccntr jc  conic 

C3  14.550  VHL  3.014  OLA  29.34  RAL  60.16  RAD  6567,6  V£L  11.659  PTH  2.05  VHP  7.736  OPA  3.43  RAP  60.52  ECC  1.2394 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  C$T  TIM  INJ  2 LAT  INJ  2 LONG 
01.97  20  51  22  3676.45  -22.00  144.47  203.90  70.17  f 21  52  39  3076.5  -24.59  336.6] 

90.03  23  3 25  5249.75  -22.07  113.15  203.90  70.16  23  57  35  2649.7  -24.58  105.29 

100. 00  0 10  45  3046.60  -25.73  99.39  205.26  74.23  1 1 31  2446.7  -27.64  91. U 

100.00  22  30  40  3354V76  -10.52  119.40  202.46  66.11  23  26  34  2754.0  -21.59  111.95 

110.00  2 47  4 2556.97  -33.52  64.06  207.00  02.06  3 29  41  1957.0  -34.14  54.07 

110.00  22  10  50  3417.22  -11.51  120.23  270,50  57.59  23  7 47  2817.2  -15. 7j  M3. 64 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TICN  ACCURACY 

TOE  .5063  TRA  -.3406  TC3-6. 4775  BAU  1.2610  SGT  5035.7  SCR  462.2  SG3  135.6  ST  795.5  SR  412.5  SS  184.8 

ROE  -2744  RRA  ..0332  RC3  - .2639  FAU  .03146  RRT  .5472  RRF  .5506  RTF  .0640  CRT  .9404  CRS  -.7524  CST  -.5673 

FOE  .1330  FRA  ,3601  FC3-1. 0721  BSP  15937  SGB  505679^  R23  .0907  RJ3  .0652  LSA  095.7  MSA  177.6  SSA  56.9 

0OE  .5750  BRA  .3502  BC3  6.4029  FSP  -431  SCI  5042.1  SG2  306.4  THA  2.09  ELI  000.4  EL2  117.2  alF  26.69 
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muiiiii  iiiiiiiuii  ii,i  1 1 


JPL  TM  33- 99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  1 


LAUNCH  C ATE  MAR  13  1969 


flight  time  166. DO 


arrival  cate:  aug 


1969 


72.24 

60.42 

17.04 


26.333  GAL 
36.974  GAP 


01  STANCE  493.773 

-1.04  A7L  88.99  MCA  248.18  SMA  121.59  ECC  .22370  INC  1 .0073  VI 
11.23  A7P  90.37  TAL  183.61  TAP  7j  .80  RCA  94.39  APO  148.79  V2 


29.964 

35.102 


heliocentric  CONIC 
RL  148.70  LAL  .00  LOL 

RP  107.96  LAP  -.94  L OP 

RC  182.422  GL  7.03  GP 

plane tocentric  conic 

C3  14.320  VHL  3.784  CLA  28.52  RAl  64.57  RAO  6567.6  V£L  11.649  PTH  2.05  VHP  7.852  OPA  4.64  RAP  70.70  ECC  1.2357 


7AL  104.47  7AP  161.08  ETS  300.17  7AE  131.24  ETE  195.20  7AC  163.74  ETC  191.15  ClP-17)  .64 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.4  7 

21  45  30 

3555.21 

-21.56 

135.35 

287.93 

70.87 

22  44  45 

2955.2 

-23.98 

127.50 

93.53 

22  44  32 

5363.96 

-21 .56 

121.35 

287.92 

70.86 

23  40  36 

2764.0 

-23.97 

113.50 

100.00 

0 56  16 

2952.41 

-27.30 

92.83 

289.72 

77.34 

1 45  29 

2352.4 

-28.77 

84.33 

100.00 

?Z  20  22 

3441 .99 

-16.04 

124.69 

285.53 

64.43 

23  17  44 

2842.0 

-19.35 

117.46 

110.00 

3 15  35 

2516.29 

-33.82 

60.92 

290.92 

84.69 

3 57  31 

1916.3 

-34.18 

51  .70 

11 0.00 

22  17  32 

34  50.87 

-10.28 

122.06 

282.23 

57.22 

23  15  3 

2B50.9 

-14.53 

115.53 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.4546 

TRA 

-.1456 

TC3-6 .6587 

BAU 

1 .2758 

SGT 

5092.6 

SGR 

467.3 

SG3 

133.9 

ST 

708.7 

SR 

415.5 

SS 

177.3 

ROE 

.2740 

RRA 

.0438 

RC3  -.2661 

FAU 

.03004 

RRT 

.5386 

RRF 

.5411 

RTF 

.8685 

CRT 

.9670 

CRS 

-.6189 

CST 

-.5055 

FOE 

.0990 

FRA 

.4064 

FC3-1 .8164 

BSP 

16171 

SG0 

5114.0  R23 

.0837 

RJ3 

.8688 

LSA 

822.1 

MSA 

159.8 

SSA 

70.5 

BOE 

.5308 

BRA 

.1520 

BC3  6.6640 

FSP 

-429 

SGI 

5098.8 

SG2 

393.3 

THA 

2.85 

ELI 

816.4 

El2 

92.0 

alf 

29.97 

LAUNCH  OATE  MAR  13  1969 


FLIGHT  TIME  168.00 


ARRIVAL  GATE  AUG  28  1969 


HELIOCENTRIC  CONIC 


01 STANCE  499.384 


RL 

148.70 

LAL 

.00 

LOL 

172.24 

VL 

26.274 

GAL 

-.51 

AZL 

89.21 

NCA 

251 .40 

SMA 

121 .24 

ECC 

.22666 

INC 

.7918 

VI 

29.964 

RP 

107.92 

LAP 

-.75 

LOP 

63.64 

VP 

36.944 

CAP 

11.51 

AZP 

90.25 

TAL 

181.75 

TAP 

73.14 

RCA 

93.76 

APO 

148.72 

V2 

35 . 11 4 

RC 

184.340 

GL 

5.52 

GP 

-16.37 

ZAL 

100.73 

ZAP 

161 .97 

ETS  298.98 

ZAE 

131.50 

ETE 

194.71 

ZAC 

166.20 

ETC 

190.57 

CLP- 

-172.36 

plane  tocentric  conic 

C3 

14.235 

VHL 

3.773 

OLA 

27.63 

RAL 

69.07 

RAO 

6567.6 

VEL 

11.646 

PTH 

2.04 

VHP 

7.980 

OPA 

5.75 

RAP 

72.94 

ECC 

1 .2343 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lat 

INJ  2 LONG 

90.00 

23  27  43 

3280.00 

-24.89 

116.30 

293.34 

76.05 

24  22  23 

2680.0 

-26.57 

J08.03 

90.00 

21  38  12 

3636.53 

-17.09 

139.48 

290.56 

67.07 

22  38  48 

3036.5 

-20.05 

132.05 

100.00 

1 35  38 

2880.31 

-28.28 

87.69 

294.15 

79.87 

2 23  38 

2280.3 

-29 . 38 

79.06 

100.00 

22  16  54 

3511  .45 

-13.95 

128.79 

209.05 

63.29 

23  15  25 

2911.5 

-17.42 

121 .72 

110.00 

3 44  22 

2477.40 

-34.02 

57.90 

294.95 

86.47 

4 25  40 

1877.4 

-34.14 

48.66 

110.00 

22  24  38 

3487.12 

-8.93 

124.01 

286.11 

56.87 

23  22  45 

2887.J 

-13.23 

117.55 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.3952 

TRA 

.0707 

TC3-6.7607 

BAU 

1 .2876 

SGT 

5138.2  SGR 

471.6  SG3 

131  .9 

ST 

620.5 

SR 

417.1 

SS 

176.5 

ROE 

.2740 

RRA 

.0557 

RC3  -.2656 

FAU 

.02856 

RRT 

.5297  RRF 

.5247  RTF 

.87 20 

CRT 

.9725 

CRS 

-.4487 

CST 

-.4637 

FOE 

.0649 

FRA 

.4530 

FC3- 1.7369 

BSP 

16299 

SG6 

5159.8  R23 

.0707  R13 

.8723 

LSA 

747.9 

MSA 

155.6 

SSA 

80.9 

BOE 

.4809 

BRA 

.0900 

BC3  6.7659 

FSP 

-422 

SGI 

5144.3  SG2 

399.5  THA 

2.80 

ELI 

743.2 

El2 

81 .1 

alf 

33.63 

LAUNCH  OATE  MAR  13  1969 


FLIGHT  time  170.00 


ARRIVAL  OATE  AUG  30  1969 


HELIOCENTRIC  CONIC 
RL  U8, 70  LAL  .00  LOL 

RP  107.88  LAP  -.56  L OP 

RC  186.236  GL  4.05  GP 

PLANE  TOCENTRIC  CONIC 
C3  14.302  VHL  3.782  OLA 


01  STANCE  504.973 

172.24  VL  26.216  GAL  .03  A7L  89.42  MCA  254.61  SMA  120.91  ECC  .22992  INC  .5842  VI  29.964 

66.85  VP  36.914  GAP  11.79  A7P  90.15  TAL  179.89  TAP  74.50  RCA  93.11  APO  148.70  V2  35.126 

-15.77  7AL  96.86  7AP  162.81  ETS  297.60  7AE  131.74  ETC  194.26  7AC  168.66  ETC  189.84  CLP-173.07 

26.67  RAL  73.61  RAO  6567.6  VEL  11.649  PTH  2.04  VHP  8.119  OPA  6.76  RAP  75.22  ECC  1 .2354 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 19  42 

3181 .96 

-26.33 

109.48 

290.16 

79.10 

1 12  44 

2502.0 

-27.56 

101  .02 

90.00 

21  26  23 

3736.65 

-14.33 

145.53 

294 .07 

65.32 

22  20  40 

3136.6 

-17.55 

130.33 

100.00 

2 12  27 

2818.45 

-20.93 

03.21 

298.64 

02.14 

2 59  26 

2210.5 

-29.72 

74 .49 

100.00 

22  16  18 

3575.39 

-11.96 

132.50 

292.00 

62.40 

23  15  54 

2975.4 

-15.57 

125.56 

110.00 

4 13  22 

2440.11 

-34.14 

55.00 

299.16 

00.10 

4 54  2 

1040.1 

-34.02 

45.75 

110.00 

22  31  53 

3526.50 

-7.46 

126.11 

290.19 

56.54 

23  30  39 

2926.5 

-11.01 

1 J9.7J 

_ DIFFERENTIAL  CORRECTIONS 
toe  .3306  TRA  .3009  TC3-6 

ROE  .2753  RRA  .0688  RC3  - 

FOE  .0353  FRA  .5001  FC3-1 

BOE  .4302  BRA  .3087  6C3  6 

LAUNCH  DATE  MAR  13  1969 


.7666 

.2583 

.6175 

.7716 


BAU  1.2948 
FAU  .02672 
BSP  16430 
FSP  -413 


HELIOCENTRIC  CONIC 

RL  148.70  LAL  .00  LOL  172.24  VL  26.159  GAL 
RP  107.85  LAP  -.37  LOP  70.07  VP  36.885  GAP 
RC  188.109  GL  2.63  GP  -15.23  ZAL  92.90  ZAP 
PLANE TOCENTRIC  CONIC 


C3  14.533  VHL  3.812  OLA  25.64 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
1 1 6 
21  21  20 
2 47  47 
22  17  19 
4 42  27 
22  39  9 


L-I  TIME 

3107.25 

3818.43 

2763.29 

3637.63 

2404.52 

3569.15 


RAL  78.17 
INJ  LAT 
-27.17 
-11.96 
-29.38 
-9.96 
-34.18 
-5.85 


MID-COURSE  EXECUTION  , 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5167.0  SGR  475.1 

$63  120.7 

ST 

545  .8 

SR 

418.6 

SS 

104.2 

RRT  .5166  RRF  .5090 

RTF 

.0732 

CRT 

.9410 

CRS 

-.2859 

CST 

-.4900 

SGB  5109.6  R23  .0644 

R13  , 

.8734 

LSA 

603.2 

MSA 

185.8 

SSA 

75.2 

SGI  5173.7  SG2  406.3 

THA 

2.74 

ELI 

676,4 

EL2 

113.2 

ALF 

37.04 

FLIGHT  TIME  172.00 

ARRIVAL 

DATE 

SEP 

1 1969 

DISTANCE  510.539 

.60  AZL  89.62  HCA 

257.83 

SMA 

120.58 

ECC 

.23351 

INC 

.3826 

VI 

29.964 

12.09  AZP  90.00  TAL 

17S.02 

TAP 

75.86 

RCA 

92.42 

APO 

148.73 

V2 

35.130 

163.56  ETS  296.02  ZAE 

131.97  ETE 

193.85 

ZAC 

17j  .12 

ETC 

108.05 

CLP' 

-173.79 

6567.6  VEL  11.650  PTH 

2.05 

VHP 

0.271 

OPA 

7.60 

RAP 

77.54 

ECC 

1 .2392 

1 LONG  INJ  RT  ASC  INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

104.17 

150.36 
79.17 

136.05 

52.22 

128.36 


302.92 

297.98 

303.23 

296.95 

303.52 

294.44 


81.71 

64.14 

84.22 

61.68 

89.83 

56.26 


1 52  53 

22  24  58 
3 33  50 

23  17  57 
5 22  32 

23  38  38 


2507.2 

3218.4 

2163.3 
3037.6 

1804.5 
2969.2 


-28.04 

-15.34 

-29.87 

-13.69 

-33.83 

-10.25 


95.61 

143.32 

70.40 

129.22 

42.99 

122.03 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.2365  TRA 

.5313 

TC3-6.7401 

BAU 

1.3105 

SGT 

5226.7 

SGR 

477.7 

SG3 

127.5 

ST 

469.0 

SR 

415.7 

SS 

196.3 

ROE 

.2752  RRA 

.0024 

RC3  -.2565 

FAU 

.02562 

RRT 

.5101 

RRF 

.4962 

RTF 

.8791 

CRT 

.0135 

CRS 

-.0709 

CST 

-.5064 

FOE 

-.0039  FRA 

.5440 

FC3-1 .5264 

BSP 

16628 

SGB 

5248.5 

R23 

.0523 

RJ3 

.8793 

LSA 

603.2 

MSA 

253.6 

SSA 

63.1 

BOE 

.3629  BRA 

.5376 

8C3  6.7450 

FSP 

-409 

SGI 

5232.4 

SG2 

410.4 

THA 

2.69 

Eli 

597.9 

EL2 

190.0 

ALF 

40.71 

2237 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  13  1969 


TtlCHT  TIME  in. 00 


ARRIVAL  DATE  SEP  3 1969 


HELIOCENTRIC  CONIC 
RL  1 48 * 70  LAL  .00  LOL  172.24 

RP  107.81  LAP  -.18  LOP  73.29 

RC  189.959  CL  1 .26  GP  -14.74 

planetocentric  conic 
C3  14.939  VHL  3.865  OLA  24.53  RAl 


DISTANCE  516.077 

VL  26.102  CAL  1.19  A7L  89.81  HCA  261 .05  SNA  120.25  ICC  .23745  INC  .1861  VI  29.964 

VP  36.856  CAP  12.41  A7P  90.03  TAl  176.17  TAP  77.22  RCA  91.70  APO  140.01  V2  35.1  50 

7AL  88.89  7AP  164.29  ETS  294 .23  7A£  132-18  ETE  193.47  7AC  173.58  ETC  107.26  ClP-174.50 


82.69  RAD  6567.6  VEL  11.676  PTH  2.05  VHP  8.436  DPA  0.51  RAP  79.90  ECC  1.2459 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 39  17 

3044.22 

-27.71 

99.64 

307.70 

83.92 

2 30  2 

2444.2 

-28.26 

91  .01 

90.00 

21  19  11 

3893.74 

-9.60 

154.73 

302.12 

63.26 

22  24  5 

3293.7 

-13.20 

147.01 

100.00 

3 21  55 

2713.36 

-29.67 

75.49 

307.09 

86.14 

4 7 0 

2113.4 

-29.88 

66.69 

100.00 

22  19  15 

3699,84 

-7.95 

139.55 

301.19 

61.09 

23  20  55 

3099.8 

-11 .74 

132.02 

110.00 

5 li  23 

2370.86 

-34.16 

49.59 

300.00 

91.38 

5 50  54 

1770.9 

-33.59 

40.39 

110.00 

22  46  16 

3615.10 

-4.11 

130.70 

290.04 

56.04 

23  46  31 

3015.1 

-8.54 

124.49 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


0R6IT  DETERMINATION  ACCURACY 


TOE 

.1368  TRA 

.7771 

7C3-6 .6004 

BAU 

1.3207 

SGT 

5266.9 

SGR 

470.0 

SG3 

125. 3 

ST 

457,1 

SR 

412.2 

SS 

215.6 

ROE 

.2762  RRA 

.0968 

RC3  -.2480 

FAU 

.02422 

RRT 

.5005 

RRF 

.4826  RTF 

.8834 

CRT 

.5408 

CRS 

.0871 

CST 

-.7562 

fde 

-.0403  FRA 

.5889 

FC3-1 .4034 

BSP 

16827 

SG6 

5288.6 

R23 

.0435 

R13 

.8836 

LSA 

551.7 

MSA 

343.9 

SSA 

51  .0 

BCE 

.3082  BRA 

.7831 

BC3  6,6131 

FSP 

-406 

SGI 

5272.4 

SG2 

414.1 

THA 

2.62 

ELI 

541  .4 

EL2 

292.7 

ALF 

39.58 

Launch 

OATE  MAR  13 

1969 

flight 

TIME 

176.00 

ARRIVAL 

DATE 

SEP 

5 1969 

HELIOCENTRIC  CONIC 


DISTANCE  521.504 


RL  1 40 . 70 

LAL  .00 

LOL  17 2.24 

VL  26.047 

GAL  1 .80 

ATl  90.01 

HCA  264.28 

SMA  119.94 

ECC  .24177 

INC  . 0000 

vi 

29.964 

RP  107.70 

LAP  .01 

LOP  76.52 

VP  36.827 

GAP  12.75 

ATP  90.00 

TAL  174.32 

TAP  70.60 

RCA  90.94 

APO  140.94 

V2 

35.161 

RC  191.786  GL  -.05 

PLANETOCENTRIC  CONIC 

GP  -14.29 

TAL  84 .87 

7AP  164.95 

ETS  292.22 

TAE  132.37 

ETE  193.13 

TAC  176.03 

ETC  103.93 

CLP 

-175.21 

C3  15.538 

VHL  3.942 

cm 

■*. 

_J 

o 

RAL  07.13 

RAO  6567.6 

VEL  11.701 

PTH  2.06 

VHP  0.614 

OPA  9.26 

RAP  02.29 

ECC 

1 .2557 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 15  16 

2989.33 

-28  .04 

95.65 

312.50 

85.09 

3 5 5 

2309.3 

-28.32 

07.00 

90.00 

21  18  40 

3966.29 

-7.43 

158.87 

306.44 

62.60 

22  24  47 

3366.3 

-11.05 

152.06 

100.00 

3 54  52 

2668.16 

-29.83 

72.14 

312.61 

87.90 

4 39  20 

2060.2 

-29.80 

63.33 

100.00 

22  21  45 

3762.69 

-5.86 

143.06 

305.58 

60.64 

23  24  20 

3162.7 

-9.73 

1 36 . 40 

110.00 

5 39  55 

2339.51 

-34.08 

47.14 

312.58 

92.83 

6 10  55 

1739.5 

-33.31 

37.99 

110.00 

22  53  11 

3664 . 1 1 

-2.24 

133.34 

303.34 

55.80 

23  54  15 

3064.1 

-6.71 

127.10 

differential  corrections 
TOE  .0286  TRA  1.0390  TC3-6.3862  SAU  1.3275 

ROE  .2761  RRA  .1122  RC3  -.2358  FAU  .02276 

FOE  -.0749  FRA  .6346  FC3-1 .2683  BSP  16092 

0OE  .2796  BRA  1 .0450  0C3  6.3906  FSP  -397 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  5296.8  SCR 
RRT  .4906  RRF 
see  5318.4  R23 
SCI  5302.0  SG2 


CR8IT  DETERMINATION  ACCURACY 


479.1 

SG3 

122.0 

ST 

517.0 

SR 

407.8 

SS 

239.6 

.4704 

RTF 

.8074 

CRT 

.2003 

CRS 

.2115 

CST 

-.8926 

.0371 

R13 

.0075 

LSA 

567.9  MSA 

409.4 

SSA 

41  .6 

417  A 

THA 

2.56 

ELI 

533.4 

El2 

387.2 

ALF 

20.41 

LAUNCH  DATE  MAR  13  1969 


flight  time  i7a.oo 


ARRIVAL  date  SEP  7 1969 


HELIOCENTRIC  CONIC 


Rl 

148.70 

LAL 

.00 

ux 

172.24 

VL 

25.992 

RP 

107.75 

LAP 

.20 

LOP 

79.74 

VP 

36.799 

RC 

193.500 

GL 

-!  .27 

GP 

-13.80 

7AL 

00.89 

PLANETOCENTRIC  CONIC 

C 3 

16.350 

VHL 

4.043 

CLA 

22.16 

RAL 

91  .46 

DISTANCE  527.054 

2.44  A7L  90.20  HCA  267.50  SKA  119.63  ECC  .24650  INC  .1901  VI  29.964 

13.10  A7P  09.99  TAL  172.49  TAP  79.99  RCA  90.14  APO  149.12  V2  35.172 

80.89  7AP  165.54  ETS  289.99  7AE  132.55  £TE  192.01  7AC  170.43  ETC  170.62  ClP-175.93 

RAD  6567.7  VEL  11.736  PTH  2.07  VHP  8.807  DPA  9.93  RAP  84.71  ECC  1.2691 


LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 49  20 

2941 .16 

-28.23 

92.14 

317.33 

87.64 

3 38  21 

2341  .2 

-28.26 

83. 40 

90.00 

21  19  9 

4037.59 

-5.18 

162.90 

310.00 

62.12 

22  26  26 

3437.6 

-8.87 

156.16 

100.00 

4 26  35 

2627.57 

-29.89 

69.12 

317.30 

89.48 

5 10  23 

2027.6 

-29.64 

60.33 

100.00 

22  24  35 

3826.41 

-3.72 

146.58 

310.08 

60.32 

23  28  21 

3226.4 

-7.65 

139.99 

110.00 

6 7 40 

2310,09 

-33.96 

44,92 

317.23 

94.14 

6 4S  19 

17J0.9 

-33.02 

35.01 

110.00 

22  59  50 

37J5.06 

-.27 

156.04 

307.92 

55.82 

24  1 46 

3115.9 

-4.75 

129.03 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.0963 

TRA  1.3097 

TC3-6.1023 

BAU 

1 .3347 

SGT 

5328.0 

SGR 

477.0  SG3 

120.5 

ST 

634.0 

SR 

401  .6 

SS 

266.7 

ROE  .2003 

RRA 

.1279 

RC3  -.2218 

FAU  .02141 

RRT 

.4805 

RRF 

.4577  RTF 

.0921 

CRT 

-.0713 

CRS 

.3140 

CST 

-.9505 

FOE  - .1115 

FRA 

.6790 

FC3-I .1339 

BSP 

17049 

5GB 

5349.4 

R23 

.0302  R13 

.0922 

LSA 

686.3 

MSA 

402-7 

SSA 

34.0 

BOE  .2964 

BRA  1.3160 

0C3  6.1063 

FSP 

-392 

SGI 

5333.0 

SG2 

410.6  THA 

2.40 

ELI 

635.1 

El2 

399.9 

ALF 

175.71 

LAUNCH  DATE  MAR  13  1969 


FLIGHT  TIME  180.00 


ARRIVAL  DATE  SEP  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  532.484 


RL  1 40 . 70 

LAL  .00 

LOL  172.24 

VL  25.939 

CAL  3.11 

Aa  90.39 

HCA  270.73 

SMA  119.33 

ECC  .25169 

INC 

.3807 

VI 

29.964 

RP  107.71 

LAP  .39 

LOP  82.97 

VP  36.771 

GAP  13.49 

ATP  90,00 

TAL  170.66 

TAP  01 

.39 

RCA  09.30 

APO 

149.37 

V2 

35.182 

RC  195.366 

GL  -2.4? 

GP  -13.51 

TAL  76.98 

TAP  166.09 

ETS  287.53 

TAE  132.72  ETE  192.52 

TAC  170.04 

ETC 

41.59 

CLP 

-176.64 

planetocentric  conic 

C3  17.399 

VHL  4.17 1 

Ola  20.92 

RAL  95.65 

RAD  6567.7 

VEL  11.701 

PTH  2.00 

VHP  9.016 

DPA  10.51 

RAP 

07.15 

ECC 

1 .2863 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

fNJ  TIME 

PO  CST  TIM 

INj 

f 2 LAT 

INJ 

2 LONG 

90.00 

3 21  35 

Z899.it 

-20.31 

89.07 

322.17 

89.10 

4 9 

55 

2299.1 

- 

20.12 

80.41 

90.00 

21  20  15 

4100.26 

-2.92 

166.86 

315.42 

61 .02 

22  28 

43 

3508.3 

-6.67 

160.10 

100.00 

4 56  56 

2591 .67 

-29.88 

66.45 

322.17 

90.09 

5 40 

0 

1991 .7 

- 

29.44 

57.60 

100.00 

22  27  36 

5890.93 

-1.54 

150.12 

314.65 

60.14 

23  32 

27 

3290.9 

-5.50 

143.50 

110.00 

6 34  49 

2285.42 

-33.02 

42.94 

321.92 

95.30 

7 12 

55 

1685.4 

- 

32.72 

33.00 

110.00 

23  6 12 

3769.94 

1.80 

130.06 

312.56 

55.86 

24  9 

2 

3169.9 

-2.69 

132.66 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

CRB  IT  DETERMINATION  ACCURACY 

toe  -.2326 

TRA  1.5930 

TC3-5.7579 

BAU  1.3402 

SGT  5354.4  SGR  475.2  SG3  3 

110.1 

ST  705.7 

SR 

394.5 

SS 

295.3 

ROE  .2834 

RRA  .1439  RC3  -.2055 

FAU  .02009 

RRT 

.4698  RRF  , 

.4453  RTF 

.8960 

CRT  -.2549 

CRS 

.3915 

CST 

-.9035 

FOE  -.1476 

FRA  .7236  FC3  -.9994 

BSP  17180 

SG0  5375.4  R23 

.0242  Rl 3 

.0969 

LSA  046.4 

MSA 

377.9 

SSA 

29.7 

BOE  .3667 

BRA  1.6003 

BC3  5.7616 

FSP  -387 

SGI  5359.1  SG2  4J9.1  THA 

2.40 

ELI  794.0 

Et2 

377.5 

ALF 

170.55 

2238 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  MAR  13  1969 


FLIGHT  TIME  182.00 


ARRIVAL  CATE  SEP  II  1969 


HELIOCENTRIC  CONIC 
RL  140.70  LAL  .00  LOL  172.24 

RP  107.60  LAP  .50  LOP  86.20 

RC  197.110  GL  -3.46  GP  -13.17 

PLANETOCENTRJC  CONIC 
C3  10.7J6  VHL  4.326  CLA  19.60  RA L 


DISTANCE  537.065 

VL  25.806  GAL  3.81  A7l  90.58  HCA  273.96  SMA  119.04 

VP  36.743  GAP  13.69  A7P  .0.04  TAL  168.85  TAP  02.81 

7AL  73.17  ZAP  166.57  ETS  204 .83  7AE  132.80  ETE  192.25 


ECC  .25737  INC  .5797  VI  29.964 
RCA  88.40  APO  149.68  V2  35.192 
7AC  176.40  ETC  21 .24  ClP-177.36 


99.65  RAO  6567.0  VEL  11.836  PTH  2.10  VHP  9.244  DPA  11.03  RAP  89.61  ECC  1.3080 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 52  3 

2862.09 

-20.31 

86.42 

327.00 

90.51 

4 39  46 

2262.9 

-27.94 

77.77 

90.00 

21  21  46 

4170.51 

-.66 

170.70 

320.01 

61  .69 

22  31  25 

3570.5 

-4.43 

164 .14 

100.00 

5 25  40 

2560.56 

-29.83 

64.14 

326.97 

92.10 

6 0 29 

1960.6 

-29.21 

55.39 

100.00 

22  30  42 

3956.07 

.67 

153.70 

319.20 

60.11 

23  36  30 

3356.1 

-3.31 

147.17 

110.00 

7 0 46 

2263.49 

-33.67 

41  .25 

326.63 

96.30 

7 30  29 

1663.5 

-32.43 

32.23 

110.00 

23  12  14 

3825,91 

3.94 

141  .79 

317.24 

56.02 

24  16  0 

3225.9 

-.55 

135.58 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

- . 3806 

TRA 

1 .0919 

TC3- 

5.3673 

BAU 

I .3430 

ROE 

.2874 

RRA 

.1602 

RC3 

-.1075 

FAU 

.01070 

FOE 

-.1030 

FRA 

.7690 

FC3 

-.8687 

BSP 

17304 

BCE 

.4  769 

BRA 

1 .0986 

BC3 

5.3705 

FSP 

-382 

SGT  5375.9  SCR 
RRT  .4584  RRF 
SCO  5396.5  R23 
SGI  5380.3  SG2 


LAUNCH  DATE  MAR  13  1969 


471.1 

SG3 

115.7 

ST 

954.3  SR 

306.6 

SS 

324.5 

.4326 

RTF 

.9015 

CRT 

-.3719  CR5 

.4496 

CST 

-.9927 

.0109 

R13 

.9015 

LSA 

1019.4  MSA 

354  .3 

SSA 

25.9 

410.4 

THA 

2.31 

ELI 

966.0  EL2 

354.2 

ALF 

170.09 

184.00 

ARRIVAL 

DATE 

SEP 

13  1969 

HELIOCENTRIC  CONIC 
RL  140.70  LAL  .00  LOL  172.24  VL 

RP  107.66  LAP  .77  LOP  89.43  VP 

RC  198.646  GL  -4.4)  GP  -12.06  7AL 

planetocentric  CONIC 


DISTANCE  543.192 

25.834  GAL  4.54  A7L  90.77  HCA  277.19  SMA  110.75  ECC  .26360  INC  .7721  VI 

36.715  GAP  14.33  A7P  90.10  TAL  167.05  TAP  84.24  RCA  07.45  APO  150.06  V2 


69.50  ZAP  167.00  ETS  281  .90  7AE  133.02  ETE  191.99  7AC  174.04  ETC 


29.964 
35.201 
17.29  CLP'170.00 


C3  20.334 

VHL 

4.509 

OLA  18.43 

RAL  103.47 

RAO  6567.0  VEL  11.904 

PTH  2.12 

VHP 

9. 

,490 

DPA 

11  .47 

RAP 

92.08 

ECC  1 .3346 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

90.00 

4 

20  42 

2032.35 

-28*27 

84.19 

331 .83 

91.63 

5 

7 

55 

2232.3 

- 

27.75 

75.56 

90.00 

21 

23  34 

4240.34 

1 .60 

174.60 

324.65 

61.72 

22 

34 

22 

3640.3 

-2.19 

168.05 

100.00 

5 

53  7 

2534.35 

-29.74 

6 2.20 

331 .76 

93.13 

6 

35 

21 

1934.4 

- 

28.99 

53.47 

100.00 

22 

33  50 

4021 .57 

2.89 

157.29 

323.93 

60.23 

23 

40 

52 

3421  .6 

-1  .10 

150.77 

110.00 

7 

25  29 

2245.37 

-33.52 

39.85 

331.36 

97.11 

0 

2 

54 

1645.4 

- 

32.18 

30.08 

110.00 

23 

17  50 

3003.32 

6.11 

144.01 

321 .93 

56.30 

24 

22 

41 

3203.3 

1 .64 

138.57 

DIFFERENTIAL  CORRECTIONS 

MJD- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5351 

TRA 

2.2092 

TC3-4.9305 

BAU  1.3433 

SGT 

5390.1  SGR 

466.2  SG3 

113.4 

ST 

1126.1 

SR 

370.6 

SS  352.5 

ROE  .2927 

RRA 

.1768 

RC3  -.1680 

FAU  .01744 

RRT 

.4467  RRF 

.4210  RTF 

.9059 

CRT 

-.4438 

CRS 

.4007 

CST  -.9963 

FOE  -.2179 

FRA 

.0170 

FC3  -.74^7 

BSP  17327 

SGB 

5410.2  R23 

.0155  RJ  3 

.9060 

LSA 

1192.8 

MSA 

335.2 

SSA  23.0 

BOE  .6099 

BRA 

2.2162 

BC3  4.9413 

FSP  -373 

SGI 

5394.1  SG2 

416.7  THA 

2.23 

ELI 

1139.8 

EL2 

335.2 

ALF  170.70 

LAUNCH  DATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  140.70  LAL  .00  LOL  172.24  VL 

RP  107.63  LAP  .95  LOP  92.66  VP 

RC  200.549  GL  -5,27  GP  -12.57 

PLANETOCENTRIC  CONIC 


flight  time  106.00 


ARRIVAL  CATE  SEP  15  1969 


C3  22.296 

VHL 

4.722 

OLA  17.21 

RAL  107.00 

RAC  6567,9 

VEL  11.986 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 

47  32 

2007.38 

-28.21 

82.36 

336.63 

90.00 

21 

25  32 

4317.66 

3.83 

170.55 

329.30 

100.00 

6 

18  40 

2513.09 

-23.65 

60.62 

336.53 

100.00 

22 

36  57 

4087.18 

5.09 

160.91 

328.61 

110.00 

7 

48  52 

2231 .29 

-33.40 

38.77 

336.08 

110.00 

23 

23  23 

3941 .74 

8.31 

147.91 

326.63 

DISTANCE  540.454 

25.703  GAL  5.32  A7L  90.97  HCA  280.42  SMA  118.48  ECC  .27042  INC  .9675  VI  29.964 

VP  36.680  GAP  14.80  A7P  90.17  TAL  165.20  TAP  85.70  RCA  86.44  APO  1 50 . 5 1 V2  35.209 

7Al  65,99  7AP  167.37  ETS  270.73  7AE  133.15  ETE  191.76  ?AC  1 71.59  ETC  15.59  ClP-178.8] 

DPA  11.84  RAP  94.57  ECC  1.3669 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


92.54 

5 

34 

20 

2207.4 

-27.56 

73.76 

61  .92 

22 

37 

29 

3717.7 

.04 

171 .92 

93.95 

7 

0 

4] 

1913.1 

-28.79 

51  .92 

60.51 

23 

45 

4 

3487.2 

1.13 

154.37 

97.74 

0 

26 

3 

1631 .3 

-31 .97 

29.83 

56.7? 

24 

29 

4 

3341  .7 

3.87 

14 1 .63 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  MAR  13  1969 


MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACr 

-4.5009 

BAU 

1.3424 

SGT  5402.9 

SGR 

459.6  SG3 

111  .1 

ST 

1296,4  SR 

370.0 

SS 

379.9 

-.1407 

FAU 

.01621 

RRT  .4330 

RRF 

.4082  RTF 

.9110 

CRT 

-.4960  CRS 

.5219 

CST 

-.9979 

-.6293 

BSP 

17435 

SGB  5422.4 

R23 

.0118  R13 

.9110 

LSA 

1363.9  MSA 

317.9 

SSA 

20.8 

4.5034 

FSP 

-360 

SGI  5406.6 

SG2 

413.8  THA 

2.13 

ELI 

1310.1  El? 

317.9 

ALF 

171  .43 

FLIGHT 

TIME 

180.00 

ARRIVAL 

DATE 

5EP 

17  1969 

HELIOCENTRIC  CONIC 


DISTANCE  553.642 


RL  140. 70 

LAL 

.00 

LOL  172.24 

VL  25.733 

GAL  6.13 

AZL  91.17 

HCA  203.65 

SMA 

118.20 

RP  107.60 

LAP 

1 .13 

LOP  95.90 

VP  36.660 

GAP  15.31 

AZP  90,28 

TAL 

163.53 

ltP 

07.10 

RC  202.227 

GL 

-6.02 

GP  -12.31 

7AL  62.65 

ZAP  167.60 

ETS  275.34 

ZAE 

133.26 

ETE 

191.54 

PLANETOCENTRIC  CONIC 

C3  24.655 

VHL 

4.965 

DLA  16.02 

RAL  110.40 

RAO  6568.0 

VEL  12.084 

PTH 

2.16 

VHP 

10.050 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

■90.00 

5 

12  34 

2707.02 

-28.14 

00.94 

341.39 

93.25 

5 

59  2 

90.00 

21 

27  35 

4386.32 

6.02 

102.41 

333.97 

62.28 

22 

40  41 

100.00 

6 

42  50 

2496.75 

-29.57 

59.41 

341.20 

94.58 

7 24  26 

100.00 

22 

40  J 

4152.62 

7.27 

164.55 

333.28 

60.93 

23 

49  13 

110.00 

8 

10  51 

2221 .34 

-33.31 

38.01 

340.79 

98.10 

0 

.47  52 

110.00 

23 

20  29 

4000.00 

10.50 

151 .08 

331.33 

57.28 

24 

35  9 

ECC  .27790  INC  1.3671  VI  29.964 
RCA  85.36  APO  151.05  V2  35.217 
7AC  169.34  ETC  14.63  ClP-179.55 

OPA  12.14  RAP  97.06  ECC  J .4058 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2107.8 
3786.3 

1896.8 
3552.6 
1621  .3 

3400.8 


-27.40 
2.26 
-28.62 
3.34 
-31 .82 
6.11 


72.35 

175.75 

50.74 

157.96 

29.10 

144.73 


DIFFERENTIAL  CORRECTIONS 
TDE  -.0811  TRA  2.8849  TC3-4.0595  BAU  1.3387 

ROE  .3061  RRA  .2006  RC3  -.1295  FAU  .01500 

FOE  -.2876  FRA  .9139  FC3  -.5265  BSP  17512 

BDE  .9320  BRA  2.8924  BC3  4.0615  FSP  -362 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5411.2  SGR 
RRT  .4200  RRF 
SG6  5430.0  R23 
SGI  5414.6  SG2 


ORBIT  DETERMINATION  ACCURACY 


451  .7 

SG3 

100.9 

ST 

1458.0 

SR 

361  .2 

SS 

406.1 

.3950 

RTF 

.9161 

CRT 

-.5327 

CRS 

.5472 

CST 

-.9987 

.0088 

R13 

.9161 

LSA 

1526.8 

MSA 

303.0 

SSA 

18.9 

409.7 

THA 

2.02 

ELI 

1472.0 

El2 

302.9 

ALF 

172.15 

2239 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  MAR  13  1969  FUGHT  TIME  190.00  ARRIVAL  CATE  SEP  19  1969 


HELIOCENTRIC  CONIC  CISTANCE  550.743 


RL  140.70 

LAL 

.00 

10L  172.24 

VL  25.684 

GAL  7.00 

A7l  91.37 

HCA 

206.09 

SMA 

117.94 

ECC  .28612 

INC 

1 .3723 

VI 

29.964 

RP  107.58 

LAP 

1 .31 

LOP  99.14 

VP  36.633 

GAP  J 5 .86 

A7P  90.40 

TAt 

161 .80 

TAP 

8t».69 

RCA  84.19 

APO 

151  .69 

V2 

35.225 

RC  203.880 

GL 

-6.69 

GP  -12.07 

ZAl  59.49 

7AP  167.92 

ETS  271 .74 

7AE 

133.36 

ETE 

191 .32 

7AC  166.7 i 

ETC 

14.00 

ClP 

179.70 

PLANE TOCENTffIC  < 

CONIC 

C3  27.47J 

VHL 

5.24] 

CLA  14,89 

RAL  113.65 

RAD  6568.1 

VEL  12.200 

PTH 

2.19 

VHP 

10.370 

CPA  12.37 

RAP 

99.56 

ECC 

I .4521 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

35  49 

2773.51 

-28.09 

79.89 

346.12 

93.77 

6 

22  3 

2173.5 

- 

27.27 

7 1 .32 

90.00 

21 

29  42 

4454 .16 

8.15 

186.26 

338.62 

62.79 

Z2 

43  56 

3854.2 

4 .44 

179.54 

100.00 

7 

5 13 

2485.24 

-29.51 

50.56 

345.99 

95.02 

7 

46  38 

1885.2 

- 

28.50 

49.91 

100.00 

22 

43  0 

4217.66 

9.41 

168.20 

337.95 

61.50 

23 

53  17 

3617.7 

5.53 

161  .56 

110.00 

8 

31  25 

2215.51 

-33.25 

37.56 

345.40 

90.44 

9 

8 21 

1615.5 

- 

31  .73 

78 .67 

110.00 

23 

33  17 

4060.15 

12.66 

154,31 

336.02 

57.90 

24 

40  57 

3460.1 

8.34 

14  7.00 

differential  corrections  mid-course  execution  accuracy  orbit  DETERMINATION  accuracy 


Tce-i .0640 

TRA 

3.2551 

TC3- 

-3.6104 

BAU 

1.3295 

SGT 

5412.6 

SGR 

442.8 

SG3 

106.7 

ST 

1608.0 

SR 

352.6 

SS 

4 30. 1 

RCE 

.3150 

RRA 

.2238 

RC3 

-.1106 

FAU 

.01375 

RRT 

.4054 

RRF 

.3021 

RTF 

.9212 

CRT 

-.5576 

CRS 

.5650 

CST 

- .9991 

FOE  -.3204 

FRA 

.9667 

FC3 

-.4334 

BSP 

17477 

SGB 

5430.7 

R23 

.0072 

Rl  3 

.9212 

LSA 

1676.4 

MSA 

290.5 

SSA 

17.4 

BOE  1 

1.1096 

BRA 

3.2628 

SC3 

3.6200 

FSP 

-353 

SGI 

5415.6 

SG2 

404.6 

THA 

1 .91 

ELI 

1620.4 

El2 

290.5 

ALF 

17 2.80 

LAUNCH  CATE  MAR  13  1 969  FLIGHT  TIME  19 2.00  ARRIVAL  CATE  SEP  2l  1969 


HELIOCENTRIC  CONIC  CISTANCE  563.740 


RL  148. 70 

LAL  .DO 

La  172.24 

VL  25.636 

GAL  7.91 

A7L  91.58 

HCA 

290.12 

SMA 

in 

'.68 

ECC  .29517 

INC  3 . 5847 

VI 

29.9 64 

l 

RP  107,56 

LAP  1 .49 

LOP  102.37 

VP  36.606 

GAP  16.46 

A7P  90.55 

TAL 

160.11 

TAP 

90.2  4 

RCA  82.95 

APO  352.42 

V2 

35.232 

RC  205.508 

GL  -7.27 

GP  -11.86 

7AL  56.53 

ZAP  160.10  ETS  267.94 

7AE 

133.43 

ETE 

191 

.12 

ZAC  164 .29 

ETC  33.55 

CLP 

178.93 

\ 

PLANETOCENTRIC  CONIC 

* 

C3  30.021 

VHL  5.552 

DLA  13.80 

RAL  116.62 

RAO  6560.2 

VEL  12.337 

PTH 

2.22 

VHP 

10.719 

DPA  12.54 

RAP  102 .0  A 

ECC 

1 .5072 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

i A7MTH 

INJ 

TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

5 57  21 

2764.19 

-20.04 

79.22 

350.80 

94.11 

6 

43 

26 

2164 .2 

-27.10 

70.66 

I 

90.00 

21  31  50 

4521 .02 

10.21 

190.09 

343.27 

63.44 

22 

47 

11 

3921  .0 

6.56 

183.31 

100.00 

7 25  59 

2478.39 

-29.46 

50.06 

350.67 

95.29 

0 

7 

17 

1078.4 

-28.42 

49.4J 

100.00 

22  45  53 

4282.06 

11  .40 

17]  .06 

342.61 

62.21 

23 

57 

15 

3682 . 1 

7.67 

165.14 

- 

U0.00 

0 50  33 

2213.74 

-33.23 

37.43 

350.13 

98.51 

9 

27 

27 

1613.7 

-31 .70 

20.54 

- 

110.00 

23  37  40 

4119.47 

14.70 

157.61 

340.69 

58.02 

24 

46 

27 

3519.5 

10.54 

1 51  .07 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2600 

TRA  3.6410 

TC3-3.2001 

BAU  1.3191 

SGT  5411.9  SGR  432.4 

SG3  3 

104.6 

ST  1746.4 

SR  343.7 

SS 

453.7 

m 

ROE  .3240 

RRA  .2379 

RC3  -.0932 

FAU  .01261 

RRT  . 

.3808  RRF 

.3670 

i RTF 

.9267 

CRT  -.5790 

CRS  .5822 

CST 

-.9993 

I 

FOE  -.3540 

FRA  1 .0202 

FC3  -.3541 

BSP  17537 

SOB  5429.2  R23 

.0051 

Rl  3 

.9267 

LSA  1035.5 

MSA  270.4 

SSA 

16.2 

- 

BOE  1 .3012 

BRA  3.6400 

BC3  3.2015 

FSP  -348 

SGI  5414.5  SG2  ! 

598.2 

’ THA 

1.79 

ELI  1758.0 

EL2  270.4 

alf 

173.33 

.AUNCH  CATE  l 

4AR  13  1969 

flight  time  194.00 

ARRIVAL  CATE 

SEP 

23  1969 

HELIOCENTRIC  CCNIC 

DISTANCE  560.616 

= 

RL  148.70 

LAL  .00 

La  172.24 

VL  25.589 

GAL  0.09 

A7L  91.81 

HCA 

293.36 

SMA 

in 

\43 

ECC  .30514 

INC  1 .8062 

VI 

29.964 

RP  107,54 

LAP  1.66 

LOP  105.61 

VP  36.579 

GAP  17.12 

A7P  90.72 

TAL 

158.46 

TAP 

91  .82 

RCA  01.60 

APO  153.26 

V2 

35 .238 

RC  207, m 

Gl  -7.76 

GP  -11.65 

7al  53.76 

ZAP  168.20 

ETS  263.98 

7AE 

133.40 

ETE 

190.93 

7AC  161 .88 

ETC  13.22 

ClP 

1 70 . 1 5 

PLANETOCENTRIC  CONIC 

C 3 34.797 

VHL  5.899 

CLA  12.78 

RAl  119.38 

RAC  6560.4 

VEL  12.497 

PTH 

2.26 

VHP 

11  . 

103 

CPA  12.64 

RAP  104.52 

ECC 

1 .5727 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

90.00 

6 17  13 

2759.60 

-28.02 

70.80 

355.43 

94.28 

7 

3 

13 

2159.6 

-27.J3 

70.33 

= 

90.00 

21  33  57 

4586.75 

12.18 

193.91 

347.09 

64.24 

22 

50 

23 

3986 . 7 

8.62 

187.04 

100.00 

7 45  30 

2475.96 

-29.45 

57.00 

355.29 

95.38 

0 

26 

26 

1876.0 

-28.39 

49.24 

100.00 

22  48  41 

4345.62 

13.47 

175.53 

347.24 

63.06 

24 

1 

6 

3745.6 

9.75 

168 .71 

J 10.00 

9 8 18 

2215.85 

-33.25 

37.59 

354.75 

98.42 

9 

45 

14 

1615.9 

-33  .73 

28.69 

- 

no. oo 

23  42  2 

4178.50 

16.83 

160.95 

345.34 

59.80 

24 

51 

4J 

3570.5 

12.69 

154 .29 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMInA T ICN  ACCURACY 


TOE- 

1 .4675 

TRA 

4.0497 

TC3-2.8030 

BAU 

1 .3044 

SGT 

5407.0 

SGR 

420.8 

5G3 

102.5 

ST 

1872.4 

SR 

334.9 

SS 

4 76.3 

RCE 

.3360 

RRA 

.2506 

RC3  -.0770 

FAU 

.0 J 1 40 

RRT 

.3701 

RRF 

.3506 

RTF 

.9323 

CRT 

-.5970 

CRS 

.5969 

CST 

- .9995 

FOE 

-.3892 

FRA 

1 .0770 

FC3  -.2856 

BSP 

17619 

see 

5423.4 

R23 

.0040 

Rl  3 

.9323 

LSA 

1942.5 

MSA 

267.2 

SSA 

15.  J 

BOE 

1 .5055 

BRA 

4.0575 

8C3  2.8040 

FSP 

-343 

SGI 

5409.3 

SG2 

390.8 

THA 

1 .66 

ELI 

3883.2 

El2 

267.1 

alf 

173.78 

LAUNCH 

DATE  MAR  , 

13  1969 

FLIGHT 

TIME 

196.00 

arrival 

cate 

SEP 

25  1969 

HELIOCENTRIC  CONIC  OISTANCE  573.346 

Rl  140.70  LAL  .00  La  172.24  VL  25.543  CAL  9.94  A7L  92.04  HCA  296.60  SMA  117.19  ECC  .31614  INC  2.0389  VI  29.964 

RP  107.53  LAP  1.82  LOP  108.86  VP  36.552  CAP  17.83  A7P  90.91  TAL  156.86  TAP  93.46  RCA  80 . 1 4 APO  1 54.24  V?  35.743 

RC  208.690  Gl  -8.19  GP  -II. 47  7Al  51.19  7AP  168.23  £T$  259.87  7AE  133.50  ETE  190.74  7AC  159.49  ETC  12.96  ClP  177.35 

planetocentric  conic 

C3  39.515  VHL  6.286  DLA  11.83  RAl  121.93  RAO  6568.5  VEL  12.684  PTH  2.30  VHP  11.526  CPA  12.69  RAP  106.98  ECC  1.6503 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZHTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 35  29  2759.42  -28.02  78.87  359.99  94.28  7 21  29  2159-4  -27.13  70.31 

90.00  21  36  2 4651.10  14.06  197.71  352.49  65.16  22  53  33  4051 .2  10.59  190.75 

100.00  8 2 51  2477.70  -29.46  50.01  359.05  95.31  8 44  0 1877,7  -28.41  49.36 

100.00  22  51  22  4408.13  15.36  179.20  351.05  64.04  24  450  3800.1  11.75  172.27 

110.00  92440  2221.64  -33.31  38.03  359.32  90.17  10  J42  1621 .6  -31.82  79.12 

110.00  23  46  1 4236.95  18.80  164.34  349.97  60.91  24  56  38  3637.0  14.78  157.53 

CIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.68  0 TRA  4.4842  TC3-2.4305  BAU  1.2044  SGT  5397.4  SGR  408.1  SG3  100.5  ST  1983.4  SR  326.2  SS  498.0 

ROE  .3487  RRA  -26l7  RC3  -.0623  FAU  .01036  RRT  .3492  RRF  .3324  RTF  .9380  CRT  -.6123  CRS  .6099  CST  -.9996 

FOE  -.4236  FRA  1.1372  FC3  -.2269  BSP  17652  SG6  5412*8  R23  .0033  Rl  3 .9380  LSA  2054.8  MSA  256.7  S5A  14.  j 

BOE  1.7197  BRA  4.4919  6C3  2.4313  FSP  -337  SGI  5399.3  SG2  382 . 3 THA  1.52  ELI  1993.6  El2  256.6  AlF  174.15 


2240 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.4,  1968-69) 


LAUNCH  CATE  MAR  13  1969 


flight  time  190.00 


ARRIVAL  CATE  SEP  2 7 1969 


heliocentric  CONIC 
Rl  148.70  LAL  .00  LOt  172.24 

RP  '107.51  LAP  1 .98  LOR  112.10 

RC  210.244  GL  -8.54  GP  '31.30 

plane tocentric  CONIC 
C3  45.117  VHL  6.717  CLA  10.95  RAl 


VL  25.498 
VP  36.525 
7AL  48.81 


DISTANCE  577.903 

GAL  11.06  A7L  9 2%29  HCA  299.84  SMA  116.95  ECC 
GAP  18.62  A7P  91.14  TAL  155.31  TAP  95.15  RCA 


,32833  INC  2.2852  VI 
78.55  APO  155.35  V2 


29.964 

35.248 


7AP  168.18  ETS  255.66  7AE  133.50  ETE  190.55  7AC  157.13  ETC  12.75  ClP  176.52 


124.28  RAO  6568.7  VEL  12.903  PTH  2.35  VHP  11.994  OPA  12.68  RAP  109.41  ECC  1.7425 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ■£  LONG 

90.00 

6 52  14 

2763.31 

-28.04 

79.15 

4.49 

94.14 

7 38  17 

2163.3 

-27.17 

70.59 

90.00 

21  38  4 

4714.14 

15.02 

201 .49 

357.04 

66.21 

22  56  38 

4114.1 

12.47 

194 .41 

100.00 

0 19  3 

2403.26 

-29.49 

58.42 

4.35 

95.10 

9 0 27 

1803.3 

-20.40 

49.77 

100.00 

22  53  56 

4469.40 

17.15 

102.87 

356.42 

65.14 

24  0 25 

3069.4 

13.66 

175.82 

110.00 

9 39  44 

2230.05 

-33.40 

38.74 

3.04 

97.76 

10  16  54 

1630.8 

-31 .96 

29.00 

110.00 

23  49  45 

4294.60 

20.67 

167.76 

354.57 

62.15 

25  J 19 

3694.6 

16.70 

160.80 

differential  corrections 
TDE'1.9074  TRA  4.9507  TC3-2.0822  6AU  1.2563 

ROE  .3631  RRA  .2709  RC3  '.0491  FAU  .00919 

FOE  -.4575  FRA  1.2027  FC3  -.1764  0SP  17578 

60E  1.9417  BRA  4.9581  6C3  2.0828  F$P  -329 

LAUNCH  DATE  MAR  13  1969 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5382.6  SCR 
RRT  . 3262  RRF 
SG0  5397.0  R23 
SCI  5384.1  SC2 


OR0IT  DETERMINATION  ACCURACY 


394.6 

SC  3 

90.5 

ST 

2070.3  SR 

317.7 

SS 

510.8 

.3126 

RTF 

.9437 

CRT 

-.6251  CRS 

.6208 

CST 

-.9996 

.0035 

Rl  3 

.9437 

LSA 

2151  .3  MSA 

247.0 

SSA 

13.3 

372.9 

THA 

1.30 

ELI 

2087.9  EL2 

246.9 

ALF 

174.46 

200.00 

ARRIVAL 

DATE 

SEP 

29  1969 

CAL 

CAP 


HELIOCENTRIC  CONIC 

RL  146.70  LAL  .00  LOL  172.24  VL  25.455 

RP  107.50  LAP  2.14  LOP  115.34  VP  36.499 

RC  211.773  CL  -8.84  CP  -11.15  7AL  46.61 

PLANE TOCENTRIC  CONIC 

C3  51.784  VHL  7.196  OLA  10.13  RAL  126.44  RAD  6568.9 


DISTANCE  582.250 

12.27  A7L  92.55  MCA  303.08  SMA  116.7 2 
19.49  A7P  91.39  TAL  153.83  TAP  96.90 


JAP  168.05  ETS  251 .38  7AE  133.45  ETE  190.36 


ECC  .34185  INC  2.5401  VI  29.964 
RCA  76.82  APO  156.63  V2  35.252 
7AC  154.80  ETC  12.59  CLP  175.66 


VEL  13.158  PTH  2.40  VHP  12.513  OPA  12.62  RAP  111.81  ECC  J .8522 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 7 30 

2770.91 

-20.07 

79.70 

0.90 

93.87 

7 53  41 

2170.9 

-27.24 

71  .14 

90.00 

21  40  3 

4775.44 

17.47 

205.24 

1.54 

67.35 

22  59  38 

4175.4 

14.25 

190.04 

100.00 

0 33  51 

2492.38 

-29.55 

59.09 

8.77 

94.75 

9 15  24 

1892.4 

-20 . 58 

50.42 

100.00 

22  56  23 

4529.20 

10.03 

106.52 

.93 

66.34 

24  11  52 

3929.2 

15.47 

179.34 

110.00 

9 53  29 

2243.18 

-33.51 

39.60 

8.29 

97.21 

10  30  53 

1643.2 

-32.15 

30.72 

110.00 

23  53  14 

4351 .17 

22.43 

171.21 

359.13 

63.50 

25  5 45 

3751  .2 

18.69 

164  .07 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DE TERMINA  TION  ACCURACY 

TOE- 

-2.1484 

TRA 

5.4430 

TC3-1 

.7660 

BAU 

1 .2235 

SGT 

5364.6 

SGR 

379.0 

SC  3 

96.6 

ST 

2162.6 

SR 

309.1 

SS 

540.3 

ROE 

.3790 

RRA 

.2772 

RC3  - 

.0377 

FAU 

.00806 

RRT 

.2990 

RRF 

.2885 

RTF 

.9495 

CRT 

-.6389 

CRS 

.6333 

CST 

-.9997 

FOE 

-.4930 

FRA 

1.2716 

FC3  - 

.1350 

BSP 

17595 

SG6 

5378.0 

R23 

.0035 

Rl  3 

.9495 

LSA 

2237.8 

MSA 

237.0 

SSA 

12.5 

BOE 

2.1016 

BRA 

5.4500 

BC3  1 

.767 2 

FSP 

-323 

SCI 

5365.8 

SC2 

362*4 

THA 

1.22 

ELI 

2171  .7 

EL2 

236.0 

ALF 

174.72 

LAUNCH  CATE  MAR  13  1969 


FLIGHT  TIME  202.00 


ARRIVAL  DATE  OCT  l 1969 


HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  172.24 

RP  107.49  LAP  2.28  LOP  118.59 

RC  213.276  GL  -9.08  GP  -11.00 

PLANE TOCENTRIC  CONIC 
C:  59.742  VHL  7 . 729  OLA  9.39 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  7 21  20  2781 .86 

90.00  21  41  58  4834.07 

100.00  8 47  17  2504 .66 

100.00  22  58  42  4587.30 

110.00  10  6 0 2258.32 

110.00  0 0 25  4406.40 

DIFFERENTIAL  CORRECTIONS 
TOE-2. 4029  TRA  5.9719  TC3-1 .4795 
RCE  .3966  RRA  .2804  RC3  -.0280 
FOE  -.5313  FRA  1.3463  FC3  -.1004 
BOE  2.4354  BRA  5.9705  0C3  1.4798 

LAUNCH  DATE  MAR  1 3 1 969 


DISTANCE  586.341 

VL  25.412  GAL  13.59  A7L  92.83  HCA  306.32  SMA  116.50  ECC 
VP  36.472  GAP  20.45  A7P  91.68  TAL  152.42  TAP  98.73  RCA 


7AL  44.61  JAP  167.83  ETS  247.07  7AE  133.37  ETE  190.17  ?AC 


,35690  INC  2.8312  VI  29.964 
74.92  APO  158.08  V2  35.255 
,52.50  ETC  12.45  ClP  174  .76 


RAL  128.42 
INJ  LAT 
-28-12 
18.99 
-29.61 
20.37 
-33.63 
24.07 

0AU  1.1819 
FAU  .00693 
0SP  1 7606 
FSP  -318 


RAO  6569. 
INJ  LONG 
80.50 
208.94 
60.00 
190.14 
40.85 
174.66 
MID-i 
SGT 
RRT 

see 

SCI 


VEL  13.457  PTH  2.46  VHP  13.091 
INJ  RT  ASC  INJ  A7MTH 


OPA  12.51  RAP  114.18  ECC  I .9832 


13.21 

5.97 

13.10 

5.38 

12.65 

3.63 


93.47 

68.59 

94.27 

67.64 

96.53 

64.96 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 7 42 

2101  .9 

-27,34 

71  .92 

23  2 33 

4234 .9 

15.91 

201 .61 

9 29  2 

1904  .7 

-28.71 

51  .31 

24  15  9 

3987.3 

17.16 

182.82 

10  43  39 

1658.3 

-32.36 

31  .84 

1 13  52 

3806.4 

20.49 

167.34 

COURSE  EXECUTION  ACCURACY 
5342.0  SCR  364.2  SG3  94.7 
.2675  RRF  .2605  RTF  .9552 
5354.4  R23  .0040  Rl 3 .9552 

5342.9  SC2  350.9  THA  1.05 


OR0IT  DE TERMINA 
ST  2233.7  SR 
CRT  -.6528  CRS 
LSA  231 1 .8  MSA 
ELI  2242.4  EL2 


TION  ACCURACY 
300.7  SS  562.4 
.6461  CST  -.9997 
227.1  S5A  11.8 
226.9  ALF  174.93 


FLIGHT  TIME  204.00 


ARRIVAL  date  OCT  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  590.119 


RL 

140.70 

LAL 

.00 

LOL 

172.24 

VL 

25.372 

GAL 

15.02 

A7L 

93.14 

RP 

107.40 

LAP 

2.42 

LOP 

121 .84 

VP 

36.446 

GAP 

21.53 

A7P 

92.00 

RC 

214,754 

GL 

-9.28 

GP 

-10.87 

7AL 

42.70 

7AP 

167.51 

ETS  242.77 

plane tocentric  conic 

C3 

69.280 

VHL 

8.323 

dla 

8.72 

RAL 

130.21 

RAO  6569.3 

VEL 

13.807 

LNCH  A7MTH 

LNCH  TIME 

L- 

I TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT  ASC 

PTH  2.52  VHP  13.739 
INJ  A7MTH  INJ  TIME 


90.00  7 33  48  2795.00  -28.17 

90.00  21  43  48  4892.16  20.37 

100.00  8 59  23  2519.76  -29.68 

100.00  23  0 54  4643.42  21.79 

110.00  10  17  10  2275.95  -33.76 

110.00  0 3 25  4460.00  25.57 

differential  corrections 
TDE-2.6729  TRA  6.5398  TC3-1 .2197  0AU  1.1299 

ROE  .4162  RRA  .2797  RC3  -.0190  FAU  .00573 

FOE  -.5705  FRA  1 .4270  FC3  -.07j6  0SP  17601 

BOE  2.7051  BRA  6.5458  0C3  1.2199  FSP  -312 


81  .52 
212.57 
61 .12 
193.71 
42.21 
1 70 . 1 1 


17.41 

10.30 

17.31 
9.73 

16.92 

8.05 


92.96 

69.89 

93.69 

69.01 

95.73 

66.50 


8 20  2 4 

23  5 20 

9 41  23 

24  18  17 
10  55  14 

1 17  45 


ECC 

.37370 

INC 

3.1389 

VI 

29.964 

RCA 

72.03 

APO 

159.75 

V2 

35.258 

7AC 

150.25 

ETC 

12.35 

CLP 

173.82 

OPA 

12.36 

RAP 

116.49 

ECC 

2.1402 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2195.8 

- 

27.47 

72.92 

4292.2 

1919.8 

4043.4 

1675.9 
3060.0 


17.45 

-20.06 

10.74 

-32.60 

22.17 


205.3  1 

52.41 

186.24 

33.17 

170.60 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5315.1  SCR 
RRT  .2307  RRF 
SC0  5326.5  R23 
SCI  5315.7  SC2 


ORBIT  DETERMINATION  ACCURACY 


348.0 

SC3 

92.9 

ST 

2292 . 5 

SR 

292.4 

SS 

505.4 

.2272 

RTF 

.9608 

CRT 

-.6672 

CRS 

.6593 

CST 

-.9998 

.0040 

Rl  3 

.9600 

LSA 

2374.2 

MSA 

217.3 

SSA 

11  . I 

338.6 

THA 

.87 

ELI 

2300.9 

EL2 

217.0 

ALF 

175.09 

J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69 


IUNCH  CATE  MAR  13  1969 

F; 

1GHT  TIME  206.00 

ARRIVAL 

CATE 

OCT 

5 1969 

HELIOCENTRIC  conic 

CISTANCE  593.510 

RL  140.70 

LAI  .00 

LOL  172.24 

Vt  25.332 

CAL  16.60 

A7L  93.40 

HCA  312.79 

SMA 

116.09 

ECC  .39253 

INC 

3.4760 

VI 

29.964 

RP  107.40 

LAP  2.55 

LOP  125.09 

VP  36.421 

GAP  22.74 

A7P  92.36 

TAL  149.91 

TAP 

102.70 

RCA  70.52 

APO 

161 .66 

V2 

35  .259 

RC  216.204 

CL  -9.43 

GP  - 

10.74 

7AL  41.15 

7AP  167.10 

ETS  230.50 

7AE  133.03 

ETE 

109.70 

7AC  140.05 

ETC 

12.27 

CLP 

172.02 

PLANETOCENTRIC  CONIC 

C3  00.774 

VHL  0.987 

CLA 

H.13 

RAt  131  .02 

RAC  6569.6 

VEL  14.217 

PTH  2.59 

VHP 

14, 

,467 

CPA  12.10 

RAP 

110.75 

ECC 

2.3293 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 44  54 

2012 

.39 

-20.23 

02.73 

23  .47 

92.36 

0 

31 

47 

2212.4 

- 

27.60 

74 .12 

90  .00 

21  45  33 

4947.03 

21.61 

216.11 

14.52 

71 .25 

23 

0 

0 

4347.0 

10.05 

200.53 

100.00 

9 10  10 

2537 

.37 

-29.75 

62.42 

21  .39 

93.01 

9 

52 

20 

1937.4 

- 

29.02 

53.69 

100.00 

23  2 50 

4697.20 

23.06 

197.21 

13.97 

70.43 

24 

21 

15 

4097.3 

20.10 

109.60 

110.00 

10  27  23 

2295 

.76 

-33.50 

43.74 

21  .06 

94.03 

11 

5 

39 

1695.0 

- 

32.04 

34  .66 

110.00 

0 6 11 

4511 

.65 

26.92 

101  .51 

12.36 

60.10 

I 

21 

22 

3911.7 

23.71 

173.02 

CIEFERENTIAL  CORRECTIONS 

MIC -COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-2.9554 

TRA  7.1580 

TC3  - 

.9035 

BAU  1.0622 

SGT  5204.3  SCR  331  ,4  SG3 

91 .2 

ST  2337.7 

SR 

204.4 

SS 

609.4 

RCE  .4303 

RRA  .2743 

RC3  - 

.01  31 

PAU  .00439 

RRT 

.1001  RRT 

.1003  RTF 

.9661 

CRT  -.6015 

CRS 

.6727 

CST 

-.9990 

POE  -.6109 

PRA  1.5102 

PC3  - 

.0470 

BSP  1 7460 

$G0  5294.6  R23 

.0060  Rl  3 , 

.9661 

LSA  2423.6 

MSA 

207.7 

SSA 

10.5 

BCE  2.9077 

BRA  7.1632 

0C3 

.9036 

PSP  -304 

SGI  5204,6  SG2  ; 

325.5  THA 

.60 

ELI  2345.0 

EL2 

207.4 

alp 

175.22 

LAUNCH  date:  MAR  13  1969 


plight  time  200.00 


ARRIVAL  CATE  OCT  7 1969 


HELIOCENTRIC  CCNIC 


DISTANCE  596.4J0 


RL  140.70 

LAL 

.00 

LOL  172.24 

VL  25.295 

CAL  10.33 

A7L  93.05 

HCA  316.03 

SMA  115 

.90 

ECC  .41360 

INC 

3.0521 

VI 

29.964 

RP  107.47 

LAP 

2.67 

LOP  120.34 

VP  36 . 395 

GAP  24.10 

ATP  92.77 

TAL  140.04 

TAP  104 

.07 

RCA  67.95 

APO 

163.04 

V2 

35.260 

RC  217.629 

Gl 

-9.54 

GP  -10.62 

7AL  39.70 

7AP  166.50 

ETS  234.29 

7AE  132.77 

ETE  109.56 

7AC  145.92 

ETC 

12.20 

CLP 

171 .75 

PLANETOCENTRIC  CONIC 

C3  94 . 709 

VHL 

9.732 

CLA  7.61 

PAL  133.25 

RAD  6569.0 

VEL  14.699 

PTH  2.66 

VHP  15.290 

OPA  11.96 

RAP 

120.93 

ECC 

2.5507 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

54  39 

2031 .30 

-20.27 

04.11 

25,30 

91.67 

0 4j 

50 

2231 .3 

-27.74 

75.49 

90.00 

21 

47  12 

4999.14 

22.71 

219.54 

10.57 

72.62 

23  10 

31 

4399.1 

20.12 

21 1 .02 

100.00 

9 

19  39 

2557,15 

-29.02 

63.09 

25.32 

92.24 

10  2 

16 

1957.1 

29,19 

55.14 

100.00 

23 

4 53 

4740.52 

24.10 

200.60 

10.06 

71 .07 

24  24 

2 

4140.5 

21  .40 

192.04 

1 10.00 

10 

36  15 

2317.44 

-33.99 

45.43 

25.06 

93.04 

11  14 

52 

1717.4 

■33.09 

36.30 

no. oo 

0 

0 43 

4561 .00 

20.13 

104.04 

16.53 

69.73 

1 24 

44 

3961  .0 

25.11 

176.96 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-3. 2636 

TRA 

7.0212 

TC3  -.7754 

BAU  .9010 

SGT  5240.9  SGR  314.5  SG3 

09.5 

ST  2374 . 1 

SR 

276.5 

SS 

636.2 

RCE  .4629 

RRA 

.2630 

RC3  -.0079 

PAU  .00297 

RRT  . 

.1365  RRP  , 

.1401  RTF  , 

.9712 

CRT  -.6901 

CRS 

.6004 

CST 

-.999 6 

FOE  -.6555 

FRA 

1 .6165 

PC3  -.0272 

BSP  17440 

5GB  5250.3  R23  , 

,0O7j  Rl  3 , 

.9712 

LSA  2465.4 

MSA 

197.7 

SSA 

9.9 

BOE  3.2963 

BRA 

7.0256 

0C3  .7754 

PSP  -300 

SGI  5249.1  SG2  311.6  THA 

.47 

ELI  2302.0 

EL2 

197,3 

ALP 

175.32 

.AUNCH  DATE  MAR  13  J 969 


PLIGHT  TIME  210.00 


ARRIVAL  cate  OCT  9 1969 


HELIOCENTRIC  CONIC 


OTSTANCE  590.7J0 


Rl  14H.70 

LAL 

.00 

LOL  172.24 

VL  25.259 

GAL  20,26 

A7L  94.27 

HCA  319.26 

SMA  115 

'.71 

ECC  .43755 

INC 

4.2741 

VI 

29.964 

RP  107.47 

LAP 

2.79 

LOP  131 .59 

VP  36.371 

GAP  25.65 

A7P  93,24 

TAL  147.94 

TAP  107.21 

RCA  65.08 

APO 

166.35 

V2 

35.261 

RC  219.026 

CL 

-9.62 

GP  -10.51 

7AL  30.44 

7AP  165.93 

ETS  230.15 

7AE  132.42 

ETE  189.33 

7AC  143.07 

ETC 

12.16 

CLP 

170.60 

planetocentric  conic 

C3  Hi. 727 

VHL 

10.570 

CLA  7 , 1 7 

RAL  134.49 

RAO  6570.1 

VEL  15.266 

PTH  2.74 

VHP  16.226 

OPA  11.71 

RAP 

123.03 

ECC 

2.0387 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TJX 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 

3 0 

2052.27 

-28,30 

85.64 

29.09 

90.90 

0 50 

32 

2252.3 

'27.08 

77.00 

90.00 

21 

40  45 

5040.09 

23.67 

222.81 

22.43 

73.99 

23  12 

53 

4440.1 

21  .25 

214.97 

100.00 

9 

27  46 

2570.84 

-29.06 

65.50 

29.05 

91.39 

10  10 

45 

1970.0 

'29.35 

56.73 

100.00 

23 

6 39 

4796.75 

25.  J 7 

203.84 

21.95 

73.31 

24  26 

36 

4196.7 

22.64 

195.96 

no. oo 

10 

43  52 

2340.71 

-34.00 

47.24 

20.07 

92.77 

11  22 

52 

1740.7 

33.32 

30.00 

110.00 

0 

10  59 

4607.64 

29.19 

108.05 

20.51 

71.37 

1 27 

47 

4007.6 

26.37 

100.01 

DIFFERENTIAL  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-3.5940 

TRA 

8.5431 

TC3  -.5900 

BAU  .8013 

SGT  5209.1  SGR  297.0  SG3 

07.9 

ST  2399.4 

SR 

269.0 

SS 

665.7 

RCE  .4907 

RRA 

.2447 

RC3  -.0040 

FAU  .00136 

RRT 

.0750  RRP 

.0010  RTF 

.9759 

CRT  -.7150 

CRS 

.7054 

CST 

-.9990 

FCE  -.7036 

FRA 

1 .7250 

FC3  -.0106 

BSP  17411 

SOB  5217.6  R23 

.0084  Rl 3 , 

.9759 

LSA  2497.5 

MSA 

107.7 

SSA 

9.2 

BCE  3.6274 

BRA 

0.5466 

BC3  .5900 

FSP  -295 

SGI  5209.2  SG2  297,0  THA 

.25 

ELI  2407.2 

El2 

187.2 

alp 

175.30 

LAUNCH  CATE  MAR  I 3 1 969 


PLIGHT  TIME  212.00 


ARRIVAL  CATE  OCT  11  1969 


HELIOCENTRIC  CCNIC 

Rl  140.70  lAL  .00  LCL  172.24  VL  25.226 

RP  107.47  LAP  2.09  LOP  134.04  VP  36.340 

RC  220.396  Gl  -9.66  GP  -10.40  7AL  37.30 

planetocentric  conic 


DISTANCE  600.246 

GAL  22.42  A7L  94.76  HCA  322-50  SMA  115.55  ECC 
GAP  27.41  A7P  93.70  TAL  147.24  TAP  109.74  RCA 


,46455  INC  4,7554  VI 
61 .07  APO  169.23  V2 


29.964 

35.260 


7AP  165.15  ET5  226.12  7AE  131.96  ETE  109.00  7 AC  141.91  ETC  12.14  CLP  169.35 


C3  132.676 

VHL  11.510 

OLA  6.02 

RAL  135.53 

RAD  6570.4 

VEL  15.938 

PTH  2.82 

VHP 

17.296 

DPA  11.46 

RAP-  125.02 

ECC  3.1035 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

JNJ  2 LONG 

90.00 

8 9 54 

2875.05 

-28.32 

07.31 

32.58 

90.06 

0 

57  49 

2275.0 

-28.01 

70.66 

90.00 

21  50  10 

5093.42 

24.49 

225.00 

26.05 

75.32 

23 

15  4 

4493.4 

22.23 

217.93 

100.00 

9 34  29 

2602,20 

-29.89 

67,23 

32,57 

90.40 

10 

17  51 

2002.2 

-29.50 

50.45 

100.00 

23  8 16 

4041  .50 

26.01 

206.90 

25.60 

74.72 

24 

20  57 

424J .5 

23.65 

1^0.09 

11 0.00 

10  50  10 

2365.35 

-34.15 

49.16 

32.40 

91.64 

11 

29  36 

1765.3 

-33.54 

39.97 

110.00 

0 13  0 

4651 .12 

30.10 

191 .11 

24.26 

72.97 

1 

30  31 

4051 .1 

27.47 

102.91 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-3.9497  TRA  9.3311  TC3  -.4259  6AU  .7554  SGT  5164.7  9GR 
RDE  .5224  RRA  .2176  RC3  -.0014  PAU-  .00052  RRT  .0016  RRT 
roe  -.7561  FRA  1.0400  FC3  .0034  05P  17345  SG0  5172.4  R23 
0DE  3.9041  BRA  9.3337  0C3  .4259  PSP  -290  SGI  5164,7  SC2 


201 .0  SG3 

06.3 

ST 

2414.0 

SR 

261  .9 

SS 

690.7 

.0112  RTF 

.9002 

CRT 

-.7349 

CRS 

.7240 

CST 

-.9998 

.0097  Rl 3 

.9802 

LSA 

2520.4 

MSA 

177.7 

SSA 

8.6 

201  .0  THA 

.01 

ELI 

2421.7  El2 

177.1 

ALP 

175.42 

2242 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  HA R 13  1969 


FLIGHT  TIME  214. DO 


ARRIVAL  CATE  OCT  13  1969 


heliocentric  conic 

RL  146.70  LAL  .00  LOL  172.24 

RP  107.46  LAP  2.99  LOP  136.09 

RC  221.736  CL  '9.67  GP  -10.29 

planetocentric  CONIC 
C3  156.697  VHL  12.597  CLA  6.55 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  8 15  14  2699.49 

90.00  21  51  28  5134.60 

100.00  9 39  42  2627.07 

100.00  23  9 41  4682.26 

110.00  10  55  5 2391 .16 

110.00  0 14  44  4690.93 

DIFFERENTIAL  CORRECTIONS 
TOC-4.3283  TRA1D . 1 967  TC3  -.2804 
ROE  .5590  RRA  .1798  RC3  -.0000 

FOE  -.8129  FRA  1.9864  FC3  .0155 

BOE  4.3643  BRA1 0.2003  BC3  .2804 

LAUNCH  DATE  MAR  13  1969 


01  STANCE  600.786 

VL  25.196  GAL  24.85  AZl  95.31  HCA  325.73  SMA  115.4 0 ECC  .49521  TnC  5.3132  VI  29.964 

VP  36.326  GAP  29.44  AZP  94.39  TAL  146.78  TAP  112.51  RCA  58.25  APO  172.54  V2  35,259 

7AL  36.54  ZAP  164.22  ETS  222.19  ZAE  131.38  ETE  186.60  ZAC  140.06  ETC  12.13  ClP  167.97 


RAL  136.36  RAO  6570.7  V£L  16.734  PTH  2.90  VHP  18.527 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
'28.31  89.10  35.81  89.17  9 3 34 

25.17  228.70  29.37  76.58  23  17  3 

-Z 9.89  69.08  35.83  89.50  10  23  29 

26.7J  209.73  28.95  76.05  24  31  4 

-34.16  51.17  35.84  90.45  11  34  56 

30.86  193.97  27.71  74.50  1 32  55 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .5948  SOT  5116.1  SGR  267.2  SG3  84.9 

FAU-. 00285  RRT  -.0848  RRF  -.0728  RTF  .9841 

BSP  17145  SGB  5123.1  R23  -.0109  R13  -.984J 

FSP  -283  SGJ  5116.2  SG2  266.3  THA  179.75 

FLIGHT  TIME  216.00 


OPA  11.20  RAP  126.88  ECC  3.6117 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2299.5 

4534.6 
2027.1 
4282.3 
1791  .2 
4090.9 


-28.12 

23.07 

-29.64 

24.52 

-33.74 

28.42 


80.44 
220.66 
60.29 
201  .61 
41.96 
185. 61 


ORBIT  DETERMINATION  ACCURACY 


ST 

2416.2  SR 

255.4 

SS 

735.5 

CRT 

-.7549  CRS 

.7434 

CST 

-.9998 

LSA 

2533.0  MSA 

167.8 

SSA 

0.1 

ELI 

2423.9  El2 

167.0 

ALF 

175.42 

ARRIVAL 

DATE 

OCT 

15  1969 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  172.24  VL 

RP  107.48  LAP  3.08  LOP  Ml .34  VP 

RC  223.054  GL  -9.66  GP  -10.18  ZAL 

planetocentric  conic 
C3  191.330  VHL  13.832  DLA  6.39  RAL 


DISTANCE  600.049 

25.170  GAL  27.62  AZL  95.97  HCA  328.96  SMA  115.26 
36.305  GAP  31.80  ATP  95.12  TAL  146.63  TAP  115.59 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 18  53 

2925.55 

-28.27 

91.00 

90.00 

21  52  36 

5171 .01 

25.72 

231 .23 

100.00 

9 43  16 

2653.39 

-29.86 

71 .04 

100.00 

23  10  54 

4918.40 

27.27 

212.27 

110.00 

10  58  28 

2418.05 

-34.17 

53.28 

110.00 

0 16  8 

4726.50 

31  .48 

196.55 

DIFFERENTIAL  CORRECTIONS 

MID-i 

TOE '4. 74 40 

TRAJ 1 .1421 

TC3  -.1551 

BAU  .3968 

SOT 

ROE  .6014 

RRA  .1287  RC3  .0003 

FAU- .00565 

RRT 

FOE  -.0772 

FRA  2.1410 

FC3  .0255 

BSP  1 7080 

SGB 

BOE  4.7020 

BRA11 .1429 

BC3  .1551 

FSP  -280 

SGI 

35.93  ZAP  163.11  ETS  218.36  ZAE  130.65  ETE  188.49 

136.96  RAO  6571.0  VEL  17.682  PTH  2.98 
INJ  RT  ASC  INJ  AZMTH 


ICC  .53007  INC  5.9716  VI  29.964 
RCA  54.16  APO  176.36  V2  35.257 
ZAC  138.39  ETC  12.15  ClP  166.44 

OPA  10.96  RAP  128.59  ECC  4.1488 


38.74 

32.33 

38.79 
31.95 
38.90 

30.80 


88.21 

77.73 

88.48 

77.27 

89.20 

75.92 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

9 7 39 

2325.5 

-28.21 

82.34 

23  10  47 

4571  .0 

23.77 

223.10 

10  27  29 

2053,4 

-29.75 

62.24 

24  32  53 

4318.4 

25.25 

204.05 

11  38  46 

1818.1 

-33.91 

44  .04 

1 34  54 

4126.5 

29.22 

180.07 

1061.0  SGR  254.8  SG3  83.5 
-.1867  RRF  -.1730  RTF  .9874 
>067.4  R23  -.0120  R13  -.9874 
>061.2  SG2  250.3  THA  179.46 


ORBIT  DETERMINATION  ACCURACY 
ST  2406.9  SR  249.6  55  778.0 

CRT  -.7768  CRS  .7652  CST  -.9 998 

LSA  2538.8  MSA  157.7  SSA  7.5 

ELI  2416.7  El2  156.7  ALF  I 75 . 38 


LAUNCH  OATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00. LOL  172.24  VL 
RP  107.49  LAP  3.15  LCP  M4.59  VP 

RC  224.343  GL  -9.61  GP  -10.06  7AL 

PLANETOCENTRIC  CONIC 
C3  232.666  VHL  15.253  OLA  6.34 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  8 20  37  2953.27 

90.00  21  53  33  5201 .94 

100.00  9 44  58  2681 .19 

100.00  23  11  53  4949.25 

110.00  11  07  2446.04 

110.00  0 17  10  4757.17 

DIFFERENTIAL  CORRECTIONS 
TDE-5 . 1898  TRA12.1756  TC3  -.0466 
ROE  .6514  RRA  .0610  RC3  -.0004 

FOE  -.9486  FRA  2.3165  FC3  .0342 

BOE  5.2306  BRAJ2.1757  BC3  .0466 


FLIGHT  time  218.00 


ARRIVAL  DATE  OCT  17  1969 


25.M8  GAL 
36.287  GAP 


DISTANCE  597.655 

30.78  A7L  96.77  HCA  332-18  SMA  115.15  ECC  .56975  INC  6.7660  VI 
34.55  A7P  95.99  TAL  146.85  TAP  119.03  RCA  49.54  APO  180.76  V2 


35.60  ZAP  161.78  ETS  2M.65  ZAE  129.73  ETE  188. M ZAC  136.89  ETC  12.18  CLP 


29.964 

35.254 

164.72 


LAUNCH  DATE  MAR  13  1969 

HELIOCENTRIC  CONIC 
RL  148.70  LAL  .00  LOL  172.24 

RP  107.50  LAP  3.22  LOP  147.84 

RC  225.606  GL  -9.52  GP  -9.92 

PLANETOCENTRIC  CONIC 


90.00  8 20 

90.00  21  54  J 

100.00  9 44  : 

ipo.oo  23  12  : 

110.00  10  59  ' 

110.00  0 17  i 

DIFFERENTIAL  corrections 
TOE-5.6643  TRA13.3002  TC3  .0459 
ROE  .7106  RRA  -.0271  RC3  -.0019 
FOE-1 .0280  FRA  2.5156  FC3  .0410 
BOE  5.7087  BRA1 3.3002  BC3  .0460 


RAL  137.30  RAO  6571.3  VEL  18.814  PTH  3.07  VHP  21 .607 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-28.19  93.03  41.31  07.20  9 9 50 

26.15  233.39  34.06  78.73  23  20  15 

-29.79  73.10  41.40  07.39  10  29  39 

27.72  214.45  34.51  78.33  24  34  22 

-34.13  55.46  41.61  87.91  11  40  53 

31.96  198.81  33.44  77.18  1 36  27 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .1451  SGT  4999.5  SGR  245.0  SG3  82.2 

FAU-.00920  RRT  -.3017  RRF  -.2872  RTF  .9903 

BSP  16968  SGB  5005.6  R23  -.0129  R13  -.9903 

FSP  -276  SGI  5000.1  SG2  234.3  THA  179.15 

flight  time  220.00 


OPA  10.75  RAP  130.11  ECC  4.8291 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2353.3  -28.28  04.36 

4601.9  24.33  225.19 

2081.2  -29.83  64.30 

4349.2  25.83  206 . 1 6 

1846.0  -34.04  46.22 

4J57.2  29.07  190.23 

ORBIT  DETERMINATION  ACCURACY 
ST  2388.7  SR  244.0  SS  026.4 

CRT  -.7994  CRS  .7870  C$T  -.99 98 

LSA  2535.2  MSA  147.0  SSA  6.9 

ELI  2396.0  EL2  M6.5  ALF  175.30 

ARRIVAL  DATE  OCT  19  1969 


VL  25.131 
VP  36.272 
ZAL  35.57 


DISTANCE  593.111 

GAL  34.44  AZL  97.75  HCA  335.40  SMA  115.07 
GAP  37.70  AZP  97.05  TAL  M7.53  TAP  122.93 


ECC  .61479  INC  7.7499  VI  29.964 
RCA  44.32  APO  185.81  V2  35.250 
ZAC  135.61  ETC  12.25  ClP  162-77 


ZAP  160.19  ETS  211.06  ZAE  128.58  ETE  187.74 

RAL  137.33  RAO  6571  .7  VEL  20.171  PTH.  3.15  VHP  23.545  OPA  10-59  RAP  131.41  ECC  5.6993 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

2982.89 

-28.07 

95.19 

43.40 

86.12 

5226.54 

26.46 

235.12 

36.88 

79.54 

2710.68 

-29.60 

75.29 

43.60 

86.25 

4973.98 

28.05 

216.22 

36.55 

79.21 

2475.25 

-34.03 

57.74 

43.92 

86.57 

4702.18 

32.32 

200.67 

35.56 

78.22 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

9 9 52 

2382.9 

-20.31 

06,53 

23  21  24 

4626.5 

24.75 

226.87 

10  29  43 

2110.7 

-29.88 

66.49 

24  35  29 

4374.0 

26.27 

207.86 

11  41  1 

1875.2 

-34.13 

48 .49 

1 37  29 

4182.2 

30.36 

192.01 

BAU  .1756  SGT  4930.2  SGR  241 .2  SG3  81.0 

FAU-.0J380  RRT  -.4252  RRF  -.4107  RTF  .9927 

BSP  16817  SGB  4936.1  R23  -.0136  R)3  -.9927 

FSP  -273  SGI  4931.3  SG2  218.3  THA  178.01 


ORBIT  DETERMINATION  ACCURACY 
ST  2354.2  SR  241 .0  SS  881.6 

CRT  -.8224  CRS  .8111  CST  -.9998 

LSA  2521  .6  MSA  138.1  SSA  6.4 

ELI  2362.5  EL2  136.6  AlF  175.17 


2243 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  t 


LAUNCH  CATE  MA R ] 4 1969 


HELIOCENTRIC  CONIC 


RL  148.75 

LAL 

.00 

La  173.24 

VL  29.744 

GAL  -15.39 

RP  108.76 

LAP 

-.77 

LOP  269.43 

VP  39.253 

GAP  -2.29 

RC  74.919 

CL 

-2.61 

GP  26.54 

7AL  170.94 

7AP  70.55 

PLANETOCENTRIC  CONIC 

C3  71.726 

VHL 

8.469 

CLA  -1.63 

RAl  2.80 

RAD  6569.4 

INCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

0 

19  41 

2479.60 

-24.99 

58.99 

90.00 

11 

53  32 

5224.74 

26.44 

234,99 

100.00 

1 

40  16 

2219.66 

-26.39 

39.48 

100.00 

13 

15  38 

4959.91 

27.86 

215.21 

110.00 

2 

46  46 

2011  .48 

-30.18 

22.47 

110.00 

14 

25  37 

4740,85 

31.71 

197.61 

FLIGHT  TIME  70.00 

DISTANCE  210.561 
90.77  MCA 


ARRIVAL  CATE  MA  V 2 5 1969 


differential  corrections 


96.19  SMA  147.50  ECC  .26549  INC  .7703  VI  29.955 

89.92  TAL  252.86  TAP  349.04  RCA  108.34  APC  186.66  V2  34.844 

70.55  ETS  351.96  7A£  155.12  ETE  87.14  7AC  105.60  ETC  156.99  CLP  -68 . 1 5 

VEL  13.895  PTH  2.54  VHP  5.190  OPA  29.76  RAP  8.78  ECC  2.1804 

INJ  RT  ASC 
245.72 
247.13 
245.33 
246.82 
244.12 
245.85 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERM  I NAT  ION  ACCURACY 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

rNJ  2 LONG 

103.76 

1 I 0 

1879.6 

-22.85 

50.97 

79.48 

13  20  37 

4624.7 

24.72 

226.75 

104.57 

2 17  16 

1619.7 

-24 .1  3 

31  .41 

78.71 

14  38  18 

4359.9 

26.02 

206.89 

106.86 

3 20  18 

1411  .5 

-27.58 

14.25 

76.50 

15  44  38 

4140.9 

29.53 

109.00 

TOE  -.3435 

TRA 

-.7638  TC3  - 

.0400 

BAU 

.2221 

SGT 

572.6 

SGR 

536.6 

SG3 

186.9 

ST 

279.4 

SR 

243.0 

ss 

364.0 

ROE  -.3333 

RRA 

.4429  RC3 

.2266 

FAU 

.09225 

RRT 

-.4354 

RRF 

-.6561 

RTF 

.5690 

CRT 

.5659 

CRS 

-.7918 

CST 

-.9472 

FOE-1 .1568 

FRA- 

1 .0563  FC3-1 

.1135 

BSP 

1439 

SGB 

704.0 

R23 

.1299 

RJ  3 

-.7160 

LSA 

490.5 

MSA 

J70.9 

SSA 

19.0 

BOE  .4786 

0RA 

.8829  BC3 

.2316 

FSP 

-543 

SGI 

665.7 

SG2 

415.5 

THA 

139.24 

eli 

328.9 

El2 

170.2 

alf 

30.05 

LAUNCH  DATE  MAR  14  1969 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  72,00 
DISTANCE  217.018 


ARRIVAL  DATE  MAY  25  1969 


RL  140.75 

LAL 

.00 

La  173.24 

VL  29.715 

GAL  -15.21 

A7L  90.96 

HCA  99.35 

SMA  147.22 

ECC  .26257 

INC 

.9602 

VI 

29.955 

RP  108.70 

LAP 

-.95 

LOP  272.59 

VP  39.223 

GAP  -1 .67 

A7P  89.84 

TAL  252.60 

TAP  351 .95 

RCA  108.56 

APO 

105.87 

V2 

34.835 

RC  77.194 

Gt 

-3.29 

GP  27.40 

7AL  170.60 

JAP  75.22 

ETS  354.14 

7AE  153.97 

ETE  94,01 

7AC  103,62 

ETC 

157.76 

CLP 

-73.29 

PLANETOCENTRIC  CONIC 

C3  70.210 

VHL 

8.380 

DLA  -2.20 

RAL  3.19 

RAO  6569.4 

VEL  13.841 

PTH  2.53 

VHP  5.063 

OPA  29.77 

RAP 

6.49 

ECC 

2.1556 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 

25  29 

2456.97 

-24.62 

57.44 

245.53 

104.45 

1 6 26 

1057.0 

-22.39 

49.40 

90.00 

11 

50  54 

5237.34 

26.60 

235.80 

247.41 

79.90 

13  10  11 

4637.3 

24.93 

227.61 

ioo.oo 

1 

45  40 

2197.00 

-26.01 

37.96 

245.12 

105.27 

2 22  26 

1597.9 

-23.66 

29.97 

100.00 

13 

13  16 

4971 .67 

20.02 

216,05 

247.12 

79.13 

14  36  7 

4371 .7 

26.23 

207.70 

110.00 

2 

51  4j 

1991 .61 

-29.70 

21.06 

243.06 

107.61 

3 24  53 

1391 ,6 

-27.09 

12.91 

110.00 

14 

23  51 

4750.71 

31.06 

198.34 

246.18 

76.91 

15  43  2 

4150.7 

29.73 

189.77 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3792 

TRA 

'.8212 

TC3  -.0070 

BAU  .2449 

SGT  636.1  SGR  553.7  SG3  196.9 

ST  309.3 

SR 

230.3 

SS 

303.6 

ROE  -.3006 

RRA 

.4448 

RC3  .2456 

FAU  .09600 

RRT  - 

.5022  RRF 

,6031  RTF  . 

6303 

CRT  .5514 

CRS 

-.7811 

CST 

-.9476 

FDE-1 .2382 

FRA- 

•1  .0766 

FC3-1 .1036 

BSP  1676 

SGB  043.4  R23  . 

,1333  R13 

,7520 

LSA  515.5 

MSA 

172. 3 

SSA 

19.9 

BOE  .4809 

BRA 

.9340 

0C3  .2600 

FSP  -501 

SGI  734.3  SG2  414.8  THA  142.75 

ELI  345.0 

EL2 

172.2 

alf 

30.75 

LAUNCH  CATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.81  LAP  -1.13  LOP  275.76 

RC  79.493  GL  -3.99  CP  28.35 

PLANETOCENTRIC  CONIC 


flight  time  74.00 


ARRIVAL  CATE  MAY  27  1969 


01  STANCE  223,426 

VL  29.678  GAL  -15.04  A7L  91.15  HCA  102.51  SMA  146.86  ECC  .25973  INC  1.1  536  VI  29.955 
VP  39.188  GAP  -1.08  A7P  89.75  TAL  252.23  TAP  354.74  RCA  108.72  APO  185.00  V2  34.827 
7AL  170.15  7AP  79.82  ETS  356.37  7AE  152.51  ETE  J01 .91  7AC  101.69  ETC  158.56  ClP  -78.41 


C3  68.761 

VHL  8 

.292 

OLA  -2.77 

RAL  3.65 

RAO  6569.3 

VEL  13.788 

PTH  2.52 

VHP  4.968 

OPA  29.74 

RAP  4.26 

ECC  2.1316 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 31 

32 

2434  .42 

-24.22 

55.90 

245.42 

105.13 

1 12  6 

1834.4 

-21 .91 

40.00 

90.00 

11  48 

31 

5249.97 

26.74 

236.78 

247.77 

80.33 

13  16  1 

4650.0 

25.13 

228.40 

100.00 

1 51 

35 

2176.10 

-25.62 

36.49 

244.99 

105.96 

2 27  51 

1576.2 

-23.10 

20.54 

100.00 

13  11 

9 

4983.44 

28.16 

216.89 

247.40 

79.55 

14  34  13 

4383.4 

26.43 

200 . 52 

110.00 

2 56 

52 

1971 .81 

-29.37 

19.67 

243.60 

108.33 

3 29  44 

1371 .0 

-26.50 

11*59 

110.00 

22 

21 

4760,58 

32.01 

199.07 

246.57 

77.32 

15  41  42 

4J60. 6 

29.94 

190.47 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4207  TRA  -.8823  TC3  -.1320 
ROE  -.2842  RRA  .4426  RC3  .2633 
FOE-1 .3070  FRA-1.0787  FC3-1 .2421 
BOE  .5077  BRA  .9871  0C3  .2945 

LAUNCH  OATE  MAR  14  1969 

HELIOCENTRIC  CONIC 


BAU  .2707 
FAU  .09866 
BSP  1933 
F$P  -607 


MID-COURSE  EXECUTION  ACCURACY 
SGT  7J0.6  SGR 


ORBIT  DETERMINATION  ACCURACY 


SGB  909.8  R23 
SGI  810,5  SG2 

FLIGHT  TIME  76,00 


560.3  SG3 

204.0 

ST 

343.6 

SR 

217.2 

SS 

400.3 

.7059  RTF 

.6941 

CRT 

.5303 

CRS 

-.770] 

CST 

-.9405 

.1372  R13 

-.7012 

LSA 

543.3 

MSA 

172.6 

SSA 

19.9 

413.4  THA 

145.99 

ELI 

369.0 

EL2 

170.4 

Alf 

24  .29 

RL 

140 

.75 

LAL 

.00 

La 

173 

.24 

VL 

29 

.634 

GAL 

RP 

100 

,03 

LAP 

-1.30 

LOP 

270 

.92 

VP 

39 

.149 

GAP 

RC 

01 .813 

GL 

-4.72 

GP 

29 

.17 

JAL 

169.61 

7AP 

01  STANCE  229.787 
GAL  -14.86  A7L  91.35  HCA 
-.53  A7P  89.63  TAL 


PLANETOCENTRIC  CONIC 


C3  67.350 

VHL 

0.207 

OLA  -3.34 

RAL  4.10 

RAO  6569.3 

VEL  13.737 

PTH  2.51 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

0 

37  53 

2411 .72 

-23.01 

54,37 

245.30 

105.79 

90.00 

31 

46  21 

5262.00 

26.89 

237,69 

240.19 

80.76 

100.00 

1 

57  40 

2154.35 

-25.20 

35.00 

244.94 

106.64 

too. 00 

13 

9 15 

4995.40 

28.31 

217.75 

247.92 

79.90 

110.00 

3 

2 20 

1951 .91 

-28.93 

10,29 

243.59 

109.05 

110.00 

14 

21  5 

4770.61 

32.16 

199,01 

247,04 

77.74 

VHP  4.904 
INJ  TIME 

1 18  4 

13  14  4 

2 33  34 

14  32  31 

3 34  52 

15  40  35 


ARRIVAL 

CATE 

MAY 

29 

1969 

ECC 

.25697 

INC 

1 .3517 

VI 

29 

.955 

RCA 

100.81 

APO 

104.07 

V2 

34 

.020 

7AC 

99.84 

ETC 

159.35 

CLP 

-03.47 

OPA 

29.60 

RAP 

2.13 

ECC 

2. 

1004 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

1011.7 

- 

21  .42 

46 

.52 

4662.8 

1554.4 

4395.4 

1351 .9 
4170.6 


25.33 

-22.68 

26.63 

-26.06 

30.14 


229.37 
27,11 
209.35 
10.28 
191 .18 


DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4671 

TRA  -.9452  TC3 

-.1795 

BAU 

.2995 

SGT 

793.8 

SGR 

500.8  SG3  211.0 

ST 

381  .8 

SR 

203.2 

SS 

416.5 

ROE  -.2509 

RRA  .4372  RC3 

.2800 

FAU 

.10046 

RRT 

-.6042 

RRF 

-.7262  RTF  .7377 

CRT 

.5239 

CRS 

-.7570 

CST 

-.9490 

FOE- 1.3670 

FRA- J .0606  FC3- 

■1  .2914 

BSP 

2221 

SGB 

983.6 

R23 

.1415  R13  -.8050 

LSA 

575.0 

MSA 

17J  .0 

SSA 

20.0 

BOE  .5341 

BRA  j .041 5 8C3 

.3326 

FSP 

-634 

SGI 

893.6 

SG2 

41 1.1  THA  148.86 

ELI 

399.6 

EL2 

165.3 

alf 

10.94 

2244 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69' 


LAUNCH  DATE  MAR  14  1969 


FLIGHT  TIME  78.00 


ARRIVAL  DATE  MA*  31  1969 


HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.65  LAP  -1.47  LOP  282.08 

RC  84.153  OL  -5.49  GP  29.94 

PLANETOCENTRIC  CONIC 


01  STANCE  236.107 

VL  29.585  GAL  -14.69  AZL  91.56  MCA  108.84  SNA  145.97  ECC  .25427  INC  1.5558  VI  29-955 
VP  39.105  GAP  -.00  A7P  89.50  TAL  251.16  TAP  360 .00  RCA  108.85  APO  183.09  V2  34.81  3 
7AL  168.98  7AP  88.64  ETS  .96  7AE  148.90  ETE  114.01  7AC  98.11  ETC  160.12  CLP  -88.43 


C3  65.906 

VHL 

8. 

423 

DLA  -3.92 

RAL  4.76 

RAD  6569.3 

VEL  13.607 

PTH  2.50 

LNCH  A7MTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

0 

44 

34 

2388.69 

-23.30 

5 2.82 

245.41 

106.45 

90.00 

11 

44 

20 

5276.06 

27.03 

238.64 

248.68 

01.22 

100.00 

2 

4 

5 

2132.21 

-24.76 

33.50 

244.95 

107.31 

100.00 

13 

7 

31 

5007.77 

20.45 

218.65 

240.42 

80.43 

110.00 

3 

8 

7 

1931 .74 

-28.40 

16.89 

243.56 

109.76 

110.00 

14 

19 

50 

4701 .01 

32.31 

200.59 

247.50 

7847 

1 24  23 
13  12  16 

2 39  37 


3 40  19 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5181  TRA- 1 .0086  TC3  -.2296  BAU  .3342 
ROE  -.2235  RRA  .4383  RC3  .3014  FAU  .lt/354 
FOE-1.4657  FRA-1.0930  FC3-1.3584  0SP  2673 
0OE  .5642  BRA  1.099 7 6C3  .3789  F$P  -754 

LAUNCH  DATE  MAR  14  1969 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  883.8  SGR  600.5  SG3  220.9 
RRT  -.6519  RRF  -.7536  RTF  .7754 
SG6  1068.5  R23  4436  R13  -.8293 

SGI  987.8  SG2  407.5  THA  150.64 

FLIGHT  TIME  80.00 


DPA  29.61  RAP  .14  ECC  2.0860 

PO  CST  TIM  INJ  2 LAT  TNJ  2 LONG 

1788.7  -20.90  45.03 

4676.1  25.54  230.29 

1532.2  -22.15  25.67 

4407.8  26.84  210.22 

1331.7  -25.52  8.97 

4181.0  30.34  191.92 

ORBIT  DETERMINATION  ACCURACY 
ST  423.6  SR  183.6  SS  446.5 

CRT  .4830  CRS  -.7207  CST  -.9521 

LSA  619.1  MSA  169.8  SSA  20.0 

ELI  434.2  EL2  156.8  AlF  13.64 

ARRTVAL  DATE  JUN  2 1969 


HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.87  LAP  -1.64  LOP  285.25 

RC  86.508  GL  -6.30  GP  30.66 

PLANETOCENTRIC  CONIC 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5754  TRA-1.0735  TC3  -.2031 
ROE  -.2089  RRA  .4146  RC3  .3086 
FOE-1.4520  FRA-1.0040  FC3-1 .3525 
0OE  .6121  BRA  14  500  BC3  .4188 


DISTANCE  242.376 

VL  29.529  GAL  -14.52  AZL  91.77  HCA  112.00  SMA  145.45 

VP  39.058  GAP  .50  A7P  89.34  TAL  250.40  TAP  2.47 

ZAL  168.26  ZAP  92.70  ETS  3.31  7AE  W6.87  ETE  118.94 


VHP  4.056 
INJ  TIME 

1 31  5 

13  10  36 

2 46  3 

14  29  35 

3 46  7 

15  38  53 

MID-COURSE  EXECUTION  ACCURACY 
SGT  982.0  SGR  596.8  SG3  217  4 
RRT  -.6694  RRF  -.7586  RTF  .7963 
SGB  11494  R23  4541  R13  -.8302 

SGI  1075.4  SG2  404.9  THA  153.89 


C3  64.639 

VHL  8.040 

OLA  -4.52 

RAL  5.42  RAD  6569.2 

VEL  13.638 

PTH  2,49 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

0 51  40 

2365.03 

-22.91 

51.24 

245.51 

10741 

90.00 

11  42  26 

5289.83 

27  4 7 

239.62 

249.25 

81 .69 

100.00 

2 10  54 

2109.47 

-24.29 

31.96 

245.04 

107.98 

100.00 

13  5 54 

5020.62 

28.59 

219.57 

249.00 

80.89 

110.00 

3 M 16 

1911 .05 

-27.99 

15.40 

243.60 

110.47 

110.00 

M 19  1 

4791 .81 

32.46 

201.39 

24849 

78.63 

BAU  .3619 
FAU  40098 
BSP  2842 
FSP  -662 


ECC  .25160  INC  1.7678  VI  29.955 
RCA  108.85  APO  182.04  V2  34.807 
7AC  96.53  ETC  160.84  ClP  -93.23 

OPA  29.58  RAP  358.31  ECC  2.0638 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1765.0  -20.35  43.50 

4689.8  25.74  231 .24 

1509.5  -21.60  24.21 

4420.6  27.04  211  42 

1311.0  -24.95  7.63 

4 191.8  30.55  192.70 

ORBIT  DETERMINATION  A CCURACY 

ST  470.4  SR  174.0  SS  444.3 

CRT  .4930  CRS  -.7266  CST  -.9530 

LSA  640.7  MSA  167.0  SSA  20.0 

ELI  4794  EL2  148.7  AlF  13.45  ♦ 


LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.89  LAP  -1.80  LOP  288.41 

RC  88.877  GL  -745  GP  31.35 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  82.00 
01  STANCE  248.609 

VL  29.469  GAL  -14.34  A7L  91.99  HCA  11546  SMA  144.88 
VP  39.008  GAP  .97  AZP  8945  TAL  249.71  TAP  4,87 
7AL  167.45  ZAP  96.70  ETS  5.69  ZA t 144.77  ETE  123.21 


ARRIVAL  CATE  JUN  4 1969 


OLA  -544 

RAL  64  3 

RAO  6569.2 

VEL  13.590 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2340.54 

-22.41 

49.62 

245.69 

5304.52 

27.31 

240,67 

249.89 

2005.95 

-23.79 

30.41 

245.20 

5034.34 

26.74 

220.57 

249.66 

1889.68 

-27.40 

14.03 

243.71 

4803.37 

32.61 

202.2 6 

248.89 

90.00  0 59  U 

90.00  M 40  34 

100.00  2 18  10 

100.00  13  4 20 

110.00  3 20  51 

110.00  M 18  8 

DIFFERENTIAL  CORRECTIONS 

TDE  -.6371  TRA-1  4367  TC3  -.3379  BAU  .3945 

ROE  -4  835  RRA  .3983  RC3  .3207  FAU  .09992 

FOE- 1 .4709  FRA  -.9555  FC3-1 .3658  BSP  3175 
BDE  .6630  BRA  1 .2044  0C3  .4659  FSP  -669 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  CL  -8.07  GP  32.04 

PLANETOCENTRIC  CONIC 

C3  62.072  VHL  7.879  OLA  -5.80  RAL  6.91 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  I 721  2314.93  -21.07 

90.00  11  38  41  5320.38  27.45 

100.00  2 25  57  2061 .39  -23.24 

100.00  13  2 46  5049  46  28.88 

110.00  3 27  54  1867.41  -26.92 

110.00  14  17  18  4815.90  32.76 

DIFFERENTIAL  CORRECTIONS 
TDE  -.7039  TRA-14981  TC3  -.3941  BAU  .4272 
ROE  -.1579  RRA  .3787  RC3  .3313  FAU  .09807 
FDE-1.4965  FRA  -.8980  FC3-1 .3677  BSP  3523 
B0E  .7214  BRA  1.2565  BC3  .5149  FSP  -67i 


PTH  2.48  VHP 
INJ  AZMTH  INJ 
107.77 
82.20 
108.66 
81 .40 
11148 
79  4 2 


4.860 
TIME 

1 38  15 

13  8 59 

2 52  55 

14  28  15 

3 52  21 

15  38  12 


ECC  .24898  INC  1.9893  VI  29.955 
RCA  100.81  APO  180.96  V2  34.802 
ZAC  95.12  ETC  161.49  ClP  -97.86 

OPA  29.60  RAP  356.67  ECC  2,0424 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1740.5 

4704 .5 
1486,0 

4434  .3 

1289.7 

4203.4 


-19.77 
25.95 
-21 .02 
27.25 
-24.35 
30.76 


41.94 

232.27 

22.71 

212.08 

6.26 

193.53 


SGT  1083.9  SGR  600.7  SG3  217.5 

RRT  -.6919  RRT  -.7723  RTF  .8156 

4 623  R13  -.8496 


ORBIT  DETERMINATION  ACCURACY 


SGB  1239.2  R23 
SGI  1172.6  SG2 


400.9  THA  156.05 


FLIGHT  TIME  84.00 
OISTANCE  254,802 

VL  29.405  GAL  -1446  A7L  92.22  HCA  110.31  SMA  144.29 

VP  38.955  GAP  1.42  A7P  88.95  TAL  240.86  TAP  7.10 

ZAl  166.55  ZAP  100.39  ETS  840  7AE  M2. 64  ETE  126.86 

RAO  6569.2  VEL  1 3 .544  PTH  2.48  VHP  4.902 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


47,94 
241 .81 
28.79 
221.65 
12.54 
203.20 


245.93 

250.63 

245.43 

250.41 

243.90 

249.68 


108.45 

82.76 

109.35 

81.95 

111.91 

79.66 


1 45  56 
13  7 22 

3 0 19 
M 26  56 
3 59  2 
15  37  34 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1189.4  SGR  601.9  SG3  216.2 
RRT  -.7093  RRF  -.7047  RTF  .8301 
SGB  13334  R23  4720  R13  -.0583 

SGI  12 72.7  SG2  396.5  THA  158.01 


ST 

520.9 

SR 

150.6 

55 

457.1 

CRT 

.47 28 

CRS 

-.7066 

CST 

-.9547 

LSA 

691  .7 

MSA 

163.2 

SSA 

19.9 

ELI 

526.7 

EL2 

130.2 

ALF 

0.00 

ARRIVAL 

DATE 

JUN 

6 1965 

ECC 

.24643 

INC 

2.2226 

VJ 

29.955 

RCA 

108.74 

APO 

179,05 

V2 

34.797 

ZAC 

93.07 

ETC 

162.06 

CLP 

-102.20 

DPA 

29.70 

RAP 

355.20 

ECC 

2.021  6 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1714.9 

■19.15 

40.32 

4720.4 

26.16 

233.38 

1461  .4 

- 

■20.39 

21  .15 

4449.2 

27.47 

213.13 

1267.4 

-ZJ.70 

4.05 

4215.9 

30.99 

194 .43 

ORBIT  DETERMINATION  ACCURACY 

ST 

575.7 

SR 

142.6 

55 

469.2 

CRT 

,4468 

CRS 

-.6012 

CST 

-.9565 

LSA 

739.1 

MSA 

150.0 

SSA 

19.0 

ELI 

579.4 

EL2 

126.0 

ALF 

6.63 

224  5 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL.  4.  1968-69 


LAUNCH  DATE  MAR  14  1969 


flight  time  06.00 


ARRIVAL  DATE  JUN  8 1969 


HELIOCENTRIC  CONIC 


OISTANCE  260.959 


RL  140.75 

LAL 

.00 

La  175.24 

VL  29.330 

gal  -13.97 

A7l  92.47 

HCA  121 .47 

SMA 

143.67 

ICC  .24369 

INC  2.4703 

VI 

29.955 

RP  100.92 

LAP 

-2.11 

LOP  294.73 

VP  30.900 

CAP  1.04 

A7P  00.71 

TAL  247.94 

TAP 

9.4J 

RCA  100.63 

APO  170,71 

V2 

34 .793 

RC  93.644  GL  -9.05 

planetocentric  CONIC 

GP  32.75 

7AL  165.57 

7AP  103.02 

ETS  10.55 

7AE  140.51 

ETE 

u> 

Co 

ZAC  92.81 

ETC  162.55 

CLP 

-106.49 

C3  60.050 

VHL 

7.001 

CLA  -6.50 

RAl  7.76 

RAO  6569.1 

VEL  13.496 

PTH  2.47 

VHP 

4.954 

OPA  29.09 

RAP  353.92 

zee 

2.0014 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

16  7 

2207.90 

-21 .20 

46.10 

246.26 

109.14 

1 

54  15 

1687.9 

-10.47 

30.63 

90.00 

U 

36  42 

5337.77 

27.59 

243.06 

251.46 

83.37 

13 

5 40 

4737.0 

26.39 

234.60 

100.00 

2 

34  22 

2035.46 

-22.65 

27.09 

245.73 

110.05 

3 

0 17 

1435.5 

-19.71 

19.53 

100.00 

13 

i 9 

5065.42 

29.03 

222.03 

251 .25 

82.55 

14 

25  34 

4465.4 

27.70 

234 .20 

110.00 

3 

35  32 

1043.96 

-26.31 

10.99 

244.16 

112.65 

4 

6 16 

1244.0 

-23.01 

3.30 

110.00 

14 

16  20 

4029.60 

32.93 

204.25 

250.57 

80.26 

15 

36  50 

4229.7 

31  .23 

195.43 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


CR0I T DETERMINATION  ACCURACY 


TOE  -.7757  TRA-J .2564 

TC3 

-.4508 

BAU 

.4593 

SGT  1296.9  SGR 

59 9.8  SG3  212.9 

ST 

634.6 

SR 

126.4 

SS 

479.7 

ROE  -.1320  RRA  .3553 

RC3 

.3399 

FAU 

.09535 

RRT  -.7217  RRF  - 

.7955  RTF 

.0407 

CRT 

.4149 

CRS 

-.6504 

CST 

-.9582 

- 

FOE -1.5025  FRA  -.0290 

FC3- 

1.3566 

BSP 

3857 

SGfl  1420.9  R23 

.1937  R1J  - 

.8645 

LSA 

790.4 

MSA 

153.8 

SSA 

19.7 

BDE  .7870  BRA  1.3056 

BC3 

.5646 

FSP 

-660 

SGI  1374.1  SG2 

391.9  THA  159.83 

ELI 

636.0 

El2 

114.6 

alf 

4 .88 

; 

LAUNCH  OATE  MAR  14  1969 

FLIGHT  TIME  00.00 

ARRIVAL 

DATE 

JUN 

10  1969 

HELIOCENTRIC  CONIC 

DISTANCE  267.002 

RL  140.75  LAL  .00 

L<X 

173.24 

VL 

29.267 

GAL 

-13.70  ATI  92.73 

HCA  124.62 

SMA 

143.02 

zee 

.2414] 

INC 

2.7340 

VI 

29.955 

I 

RP  100.93  LAP  -2.25 

LOP  297.89 

VP 

30.044 

GAP 

2.24  ATP  00.45 

TAL  246.95 

TAP 

11  .58 

RCA 

100.50 

APO 

177.55 

V2 

34 .789 

i 

RC  96.038  GL  -10.11 

GP 

33,49 

ZAL 

164.40 

ZAP 

106.97  ETS  13.06 

7AE  138.40 

ete 

132,59 

ZAC 

91  .91 

ETC 

162.94 

CLP- 

1 10.49 

- 

PLANETOCENTRIC  CONIC 

- 

C3  59.680  VHL  7.725 

OLA 

-7.26 

RAL 

0.60 

RAO 

6569.1  VEL  13.455 

PTH  2.46 

VHP 

5.025 

DPA 

30.22 

RAP 

352.80 

ECC 

1 .9822 

= 

LNCH  A7MTH  LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

_ 

90.00  1 25  39  2259.09  -20.62 

90.00  11  34  33  5337.13  27.74 

100.00  24330  2007.90  -21.99 

100.00  12  59  22  5063.55  29.19 

110.00  3 43  46  1019.12  -25.65 

110.00  14  15  34  4045.10  33.10 

DIFFERENTIAL  CORRECTIONS 
TDE  -.6535  TRA-1.3H4  TC3  -.5060  BAU  .4912 

ROE  -.1063  RRA  ,3299  RC3  .3479  FAU  .09224 

FOE- 1.5054  FRA  -.7596  FC3-1 .3360  BSP  4214 

BOE  .0601  BRA  1 .3522  BC3  .6157  FSP  -652 


44.32 

244.46 

25.31 

224.16 

9.36 

205.42 


246.67 

252.39 

246.12 

252.21 

244.50 

251.57 


109.65 

04.05 

110.77 

03.24 

113.41 

00.93 


2 3 16 

13  3 50 

3 16  50 

14  24  6 

4 14  7 

15  36  19 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1406.4  SGR  596.6  SG3  200.0 
RRT  -.7315  RRF  -.0066  RTF  .0490 
SG6  1527.7  R23  .1967  R13  -.0696 

SGI  1477.9  SG2  307.1  THA  161.44 


1659.1  -17.73  36.04 

4757.1  26.62  235.97 

1407.9  -10.97  17.02 

4403.6  27.94  215.50 

1219.1  -22.26  1.04 

4245.1  3J .49  196.56 

ORBIT  DETERMINATION  ACCURACY 

ST  698.4  SR  109.3  SS  491 .1 

CRT  .3630  CRS  -.6020  C$T  -.9599 

LSA  047.6  MSA  140.6  SSA  19.4 

ELI  699.6  El2  101 .7  AtF  3.33 


LAUNCH  DATE  MAR  14  1969 


FLIGHT  TIME  90.00 


ARRIVAL  DATE  JUN  32  1969 


HELIOCENTRIC  CONIC 


DISTANCE  273.172 


RL  140.75 

LAL 

.00 

La  173.24 

VL  29.193 

GAl  -13.59 

A7L  93.02  HCA  127.70 

SMA 

142.36 

ZCC  .23898 

INC  3.0204 

VI 

29.955 

RP  108.94 

LAP 

-2.39 

LOP  301.06 

VP  38.786 

GAP  2.63 

A7P  08 . 1 5 

TAL  245.90 

TAP 

13,60 

RCA  100.34 

APO  176.38 

V2 

34.707 

RC  90.436  GL  -11.27 
planetocentric  conic 

GP  34.30 

ZAL  163.20 

ZAP  109.84 

ETS  15.63 

ZAE  136 .31 

ETE 

134.70 

ZAC  91.17 

ETC  163.23 

CLP 

-114.26 

C3  50.574 

VHL 

7.653 

OLA  -8.09 

RAL  9 .69 

R4D  6569.1 

VEL  13.414 

PTH  2.45 

VHP 

5.114 

OPA  30.60 

RAP  351  .83 

zee 

1 .9640 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

36  5 

2228. 10 

-19.09 

42.34 

247.17 

110.50 

2 

13  13 

1628.1 

-16.92 

34.93 

90.00 

11 

32  7 

5379.00 

27.00 

246.05 

253.46 

04.04 

13 

1 46 

4779,0 

26.07 

237.52 

100.00 

2 

53  31 

1970.28 

-21 .26 

23.41 

246.61 

111  .52 

3 

26  29 

1370.3 

-10.15 

15.99 

100.00 

12 

57  22 

5104.04 

29.34 

225.66 

253.30 

04.01 

14 

22  26 

4504.0 

28.20 

217.04 

110.00 

3 

52  51 

1792.51 

-24.92 

7.64 

244.93 

114.19 

4 

22  43 

1J92.5 

-21 .44 

.21 

110.00 

14 

14  31 

4062.58 

33.28 

206.75 

252.72 

81.70 

15 

35  34 

4262.6 

31  .77 

197.85 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.9376 

TRA-1 .3620 

TC3  - 

.5651 

BAU 

.5224 

SGT 

1517.1 

SGR 

591  .0 

5G3 

203.7 

ST 

767.4 

SR 

92.0 

SS 

502.7 

ROE  -.0791 

RRA  .3017 

RC3 

.3546 

FAU 

.00066 

RRT 

-.7304 

RRF 

-.8174 

RTF 

.0553 

CRT 

.2034 

CRS 

-.5259 

CST 

-.9617 

FOE-I .5034 

FRA  -.6060 

FC3-1 

.3104 

BSP 

4575 

SG6 

1620.4 

R23 

.2115 

RJ  3 

-.0733 

LSA 

910.6 

MSA 

143.2 

SSA 

19.1 

BOE  .9410 

BRA  1.3950 

8C3 

,6672 

FSP 

-640 

SGI 

1502.9 

SG2 

302.5 

THA 

162.90 

Eli 

767.8 

EL2 

80.1 

alf 

1 .97 

LAUNCH  0ATE  MAR  14  1969 


FLIGHT  TIME  92.00 


ARRJVAL  DATE  JUN  14  1969 


HELIOCENTRIC  conic 


OISTANCE  279.231 


RL  140.75 

LAL 

.00 

La  173.24 

VL  29.116 

GAL  -13.39 

A7L  93,33 

HCA  130.93 

SMA 

14] 

.69 

ZCC  .23661 

INC 

3.3315 

VI 

29.955 

RP  100.94 

LAP 

-2.52 

LOP  304.22 

VP  30 . 727 

GAP  2.99 

AZP  07.02 

TAL  244.79 

TAP 

15.72 

RCA  108.16 

APO 

175.21 

V2 

34 .705 

RC  100.037 

GL 

-12.53 

GP  35.21 

ZAL  161,97 

ZAP  112.42 

ETS  10,29 

ZAE  134.25 

ete 

136.61 

ZAC  90.58  v£TC 

163.44 

CLP 

-117.82 

PLANETOCENTRIC  CONIC 

C3  57.540 

VHL 

7.506 

OLA  -9.00 

RAL  10.78 

RAO  6569.0 

VEL  13.376 

PTH  2,44 

VHP 

5. 

220 

OPA  31 . 32 

RAP 

350.99 

ECC 

1 .9471 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

47  37 

2194.42 

-19.07 

40.21 

247,79 

111 .33 

2 

24 

11 

1594.4 

'16.01 

32.00 

90.00 

11 

29  10 

5404.02 

20.02 

247.86 

254.67 

85.74 

12 

59 

22 

4004  .0 

27.13 

239.31 

100.00 

3 

4 34 

1946.17 

-20.45 

21.37 

247.21 

112.29 

3 

37 

0 

1346.2 

■17.25 

14  .04 

100.00 

12 

55  2 

5127.51 

29.50 

227.39 

254,54 

04,91 

14 

20 

29 

4527.5 

28.40 

218.73 

110.00 

4 

2 40 

1765.79 

-24.11 

5.00 

245.40 

115.00 

4 

32 

12 

1163.8 

■20.53 

358.40 

1 10.00 

14 

13  16 

4002.65 

33.47 

206.29 

254.03 

82.59 

15 

34 

39 

4282 . 7 

32.00 

199.33 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0207 

TRA- 

'1,4072 

TC3  -.6212 

BAU  .5522 

SGT  1627.0  SGR  584.7  SG3  197.3 

ST  041.0 

SR 

75.0 

SS 

513.6 

ROE  -.0516  RRA 

.2700 

RC3  .3596 

FAU  .00454 

RRT 

.7419  RRF  -. 

.6275  RTF  =_0597 

CRT  .1559 

CRS 

-.4033 

CST 

-.9634 

FOE-1 .4947  FRA 

-.6072  FC3-1 .2719 

BSP  4910 

SGB  1729.6  R23  . 

.2281  RJ  3 - . 

,0750 

LSA  979.1 

MSA 

137.9 

SSA 

10.6 

BOE  1 .0300  BRA 

1 .4320 

BC3  .7178 

FSP  -615 

SGI  1607.0  SG2  370.1  THA  164,27 

ELI  841.9 

EL2 

74.1 

ALF 

.80 

2246 


LHIUIIi  Mil  ill  Hill,  I || 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  -00  LOL  173. £4 

RP  108.95  LAP  -2.64  LOP  307.38 

RC  103.240  CL  -13.93  CP  36.23 

planetocentric  conic 
C3  56.626  VHL  7.525  DLA  -10.01 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 0 28  2157,47 

90.00  11  25  56  5433.04 

100.00  3 16  52  1911 .01 

100.00  12  52  14  5154.74 

110.00  4 13  52  1732.51 

110.00  i4  II  43  4906.00 

differential  corrections 
TOE- 1.1 289  TRA- 1.4468  TC3  -.6765 
ROE  -.0222  RRA  .2364  RC3  .3641 

FOE-1.4867  FRA  -.5303  FC3-1 .2274 
80E  I .1291  BRA  1.4660  0C3  ,7682 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.95  LAP  -2.75  LOP  310*54 

RC  105.643  CL  -15.49  CP  37.41 

PLANETOCENTRIC  CONIC 
C3  55.840  VHL  7.473  DLA 

LNCH  A7MTH  LNCH  TIME 


-11.15 
L-I  TIME 
2116.51 

5467.14 

1872.15 
5186.73 
1698.17 
4933.48 


90.00  2 14  57 

90.00  11  21  51 

100.00  3 30  42 

100.00  12  48  48 

110.00  4 26  15 

110.00  14  9 44 

DIFFERENTIAL  CORRECTIONS 
TOE-1 .2402  TRA- I .4798  TC3  -.7298 
ROE  .0087  RRA  ,1997  RC3  . 3670 
FDE-1.4775  FRA  -.4534  FC3-J.1743 
BOE  1.2402  BRA  1.4932  BC3  .8169 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 
RP  108.95  LAP  -2.86  LOP  313.70 
RC  108.045  CL  -17.23  CP  38.77 

PLANETOCENTRIC  CONIC 
C3  55.235  VHL  7.432  DLA  -12.44 
LNCH  TIME  L-I  TIME 

2 31  29 

11  16  48 

3 46  27 

12  44  31 

4 40  17 

14  7 10 

DIFFERENTIAL  CORRECTIONS 
TOE-1. 3640  TRA-1.5037  TC3  -.7792 
ROE  .0402  RRA  .1585  RC3  .3675 
FOE-1.4646  FRA  -.3737  FC3-1.1102 
BOE  1.3645  BRA  1.5120  0C3  .8616 

LAUNCH  DATE  MAR  14  1969 


flight  time  94.00 

ARRIVAL  CATE 

JUN  16  1969 

distance  285.262 

VL  29.038 

CAL  -13.19 

A7L  93.67 

HCA  134.08 

SMA  141 .DO 

ECC  .23429 

INC  3.6736 

VJ  29.955 

VP  38.667 

CAP  3.33 

A7P  87.44 

TAL  243.62 

TAP  17.70 

RCA  107.97 

APO  174.04 

V2  34.784 

7Al  160.52 

7AP  114.69 

ETS  21.06 

7A£  132.20 

ETE  138.10 

ZAC  90.11 

ETC  163.55 

ClP-121 .19 

RAL  11.97 

RAO  6569.0 

VEL  13.341 

PTH  2.44 

VHP  5.345 

OPA  32.13 

RAP  350.23 

ECC  1 .9319 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-18.14 

37.90 

248.55 

112.12 

2 36  26 

1557.5 

-14.98 

30.65 

28.15 

249.98 

256.07 

86.79 

12  56  29 

4033.0 

27.41 

241  .39 

-19.52 

19.17 

247.94 

113.09 

3 48  43 

1311.0 

-16.23 

11  .92 

29.64 

229.40 

255.96 

85.96 

14  18  8 

4554.7 

28.77 

220.71 

-23.19 

3.83 

246.15 

115.84 

4 42  44 

1132.5 

-19.53 

356.61 

33.66 

210.08 

255.53 

83.64 

15  33  29 

4306.0 

32.41 

201  .07 

MID-COWSe  EXECUTION  ACCUMCV 

ORBIT  DETERMINATION  ACCURACY 

BAU  .5816 

5GT  1739.7  SC*  377.9  SC3  190.5 

ST  923.3 

SR  59.7 

SS  526.4 

FAU  .08028 

RRT  - 

.7438  RRF  - 

.8382  RTF 

,8635 

CRT  -.0793 

CRS  -.1687 

CST  -.9653 

BSP  5283 

SC6  1833.2  R23 

.2461  R13  - 

.8780 

LSA  1056.0 

MSA  133.0 

SSA  18.0 

FSP  -600 

SCI  1794.6  SG2  374.4  THA  165.48 

ELI  923.3 

El2  59.5 

ALF  179.70 

FLIGHT  TIME  96.00 

ARRIVAL  OATE 

JUN  10  1969 

DISTANCE  291 .266 

VL  28.958 

CAL  -12.97 

A7L  94 .05 

HCA  137.23 

SMA  140.31 

ECC  .23203 

INC  4.0544 

VI  29.955 

VP  38.607 

CAP  3.66 

A7P  87.02 

TAL  242.40 

TAP  J9.63 

RCA  107.75 

APO  172.87 

V2  34.783 

7AL  158.91 

ZAP  116.65 

ET$  23.95 

7A£  130.16 

ETE  139.31 

ZAC  89.73 

ETC  163.59 

CLP-124 .37 

RAL  13.27  RAO  6569.0 

VEL  13.312 

PTH  2.43 

VHP  5.491 

OPA  33.14 

RAP  349.53 

ECC  1 .9190 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-17.07 

35.37 

249.48 

112.94 

2 50  14 

1516.5 

-13.82 

28.20 

28.25 

252.47 

257.68 

88.03 

12  52  58 

4867.1 

27.68 

243.85 

-18.47 

16.77 

248.84 

113.93 

4 1 54 

1272.1 

-15.08 

9.61 

29.77 

231.77 

257.60 

87.20 

14  15  15 

45.66.7 

29.07 

223.04 

-22.16 

1.70 

246.98 

116.72 

4 54  33 

1098.2 

-18.39 

354 .59 

33.84 

212.21 

257.27 

84.88 

15  31  57 

4333.5 

32.77 

203.14 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6098  SCT  1852.4  SCR  570.3  SC3  183.1 

FAU  .07574  RRT  -.7431  RRF  -.8487  RTF  .8666 

BSP  5655  SOB  1938.2  R23  .2652  R13  -.8799 

FSP  -579  SCI  1902.2  SC2  371.6  THA  166.59 

FLIGHT  TIME  98.00 
DISTANCE  297.245 

VL  28.877  CAL  -12-76  AZL  94.48  HCA  140.38  SMA  139.62 

VP  38.546  CAP  3.97  A7P  86.54  TAL  241.13  TAP  21.51 

ZAL  157.11  ZAP  118.27  £TS  27.01  7AE  1 28.09  ETE  140.28 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1 10 .00 


2070.56 

5507.72 

1828.72 
5224.79 
1660.10 
4966.18 


RAL  14.71 
INJ  LAT 
-15.83 
28.31 
-17.25 
29.87 
-20.97 
34.01 

BAU  .6362 
FAU  .07083 
6SP  6001 
FSP  -551 


RAO  6569.0  VEL  13.289  PTH  2.43  VHP  5.661 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


32.56 

255.43 

14.12 

234.59 

359.38 

214.75 


250.63 

259.54 

249.96 

259.52 

248.02 

259.30 


113.79 
89.52 

114.80 

88.68 

117.63 

86.37 


3 6 0 

12  48  35 

4 16  55 

14  11  36 

5 7 57 

15  29  56 


ST 

1012.7 

SR 

50.  J 

SS 

540.4 

CRT 

-.4561 

CRS 

.2350 

CST 

-.9673 

LSA 

1141  .6 

MSA 

128.8 

SSA 

17.2 

ELI 

1013.0 

EL2 

44.5 

AlF 

178.71 

ARRIVAL 

DATE 

JUN 

20  1965 

ECC 

.22983 

INC 

4.4033 

VI 

29.955 

RCA 

107.53 

APO 

171  .70 

V2 

34.703 

ZAC 

89.41 

ETC 

163.55 

CLP- 

-127.40 

OPA 

34.38 

RAP 

340.82 

ECC 

1 .9090 

PO 

CST  TIM 

rNj 

2 LAT 

INJ 

2 LONG 

1470.6 

- 

12.48 

25.49 

4907.7 

1228.7 

4624.8 
1060.1 
4366.2 


27.95 

-13.76 

29.36 

-17.11 

33.14 


246.79 

7.06 

225.83 

352.39 

205.62 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1963.8  SCR  561.3  SG3  174.6 
RRT  -.7384  RRF  -.8580  RTF  .8689 
SGB  2042.4  R23  .2857  R13  -.8811 

SCI  2008.6  SC2  370.1  THA  167.66 

flight  time  ioo.oo 


ORBIT  DETERMINATION  ACCURACY 


RL  148.75 

LAL 

.00 

La  173.24 

VL 

28.795 

GAL  -12.53 

A7L  94,97 

HCA  143.53 

SMA  138 

.92 

RP  100.94 

LAP 

-2.95 

LOP  316.87 

VP 

38.485 

GAP  4.27 

AZP  86.00 

TAL  239.82 

TAP  23 

.35 

RC  110.446 

GL 

-19.20 

GP  40.36 

ZAL 

155.09 

ZAP  119.53 

ETS  30.25 

ZAE  125.96 

ETE  141 

.03 

planetocentric  conic 

861 

C3  54.876 

VHL 

7.408 

DLA  -13.91 

RAL 

16.31 

RAO  6569.0 

VEL  13.275 

PTH  2.43 

VHP  5. 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

2 

50  37 

2018.36 

- 

14.37 

29.43 

252.07 

114.66 

3 24 

15 

90.00 

11 

10  24 

5556.70 

28.29 

259.02 

261 .73 

9J.32 

12  43 

1 

100.00 

4 

4 36 

1779.63 

- 

15.82 

11.17 

251 .36 

115.70 

4 34 

36 

1 00.00 

12 

39  6 

5270.66 

29.89 

238.01 

261 .76 

90.48 

14  6 

57 

110.00 

4 

56  22 

1617.51 

- 

19.61 

356.84 

249.32 

110.58 

5 23 

19 

no. os 

14 

3 50 

5005.55 

34.14 

217.01 

261.70 

80.19 

15  27 

15 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE-1 .5060 

TRA- 

-1 .5187 

TC3  -.8244 

BAU 

.6617 

SCT  2076.7  SCR 

552.9  SG3 

165.9 

ROE  .0741 

RRA 

.1139 

RC3  .3661 

FAU 

.06582 

RRT  - 

.7307  RRF  - 

.8668  RTF 

.8716 

FOE-1 .4544 

FRA 

-.2976 

FC3-1 .0384 

BSP 

6373 

SGB  2149.1  R23 

.3060  R13  - 

.8029 

BOE  1.5078 

BRA 

1 .5230 

BC3  .9020 

FSP 

-526 

SCI  2J16.9  SC2 

370.3  THA  168.64 

ST  1110.7 

SR 

51  .4 

SS 

554.5 

CRT  -.0157 

CRS 

.67 21 

CST 

-.9693 

LSA  1236.0 

MSA 

125.5 

SSA 

16.1 

ELI  1111.5 

EL2 

29.7 

ALF 

177.04 

arrival 

DATE 

JUN 

22  1 96S 

ECC  .22771 

INC 

4.9731 

VJ 

29.955 

RCA  107.29 

APO 

170.56 

V2 

34.704 

ZAC  09.11 

ETC 

163.45 

CLP 

-130.30 

OPA  35.85 

RAP 

340.05 

ECC 

1 .9031 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

1410.4 

- 

10.93 

22.44 

4956.7 

28.17 

250.35 

1179.6 

- 

12.24 

4.21 

4670.7 

29.64 

229.21 

1017.5 

- 

15.64 

349.96 

4405.5 

33.51 

200.63 

ORBIT  DETERMINATION  ACCURACY 

ST  1220.6 

SR 

65.5 

SS 

571  .2 

CRT  -.9660 

CRS 

.9089 

CST 

-.9716 

LSA  1343.5 

MSA 

123.5 

SSA 

14.7 

ELI  1222.3 

El2 

16.9 

ALF 

377.03 

2247 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  IVOL.  4,  1968-69) 


LAUNCH  DATE  MAR  U 1969  FLIGHT  TIME  102.00  ARRIVAL  DATE  JUN  24  1969 


HELIOCENTRIC  CONIC  DISTANCE  309.133 


RL  148.75 

lal 

.00 

LX  173.24 

VL  28.711 

CAL  -12.30 

A7L  95.54 

HCA  146.67 

SMA 

130.23 

ECC  .22565 

INC 

5.5417 

VI 

29.955 

RP  108.94 

lap 

-3.04 

LOP  320.03 

VP  38.424 

GAP  4.55 

ATP  05.37 

TAL  238.4  7 

TAP 

25.13 

RCA  107.04 

4P0 

169.42 

V2 

34,706 

RC  112.844 

GL 

-21 .45 

GP  42.23 

7AL  152.00 

TAP  120.39 

ETS  33.70 

TAE  123.73 

ETE 

141.63 

TAC  88.79 

ETC 

163.31 

CLP 

-133.10 

PLANETOCENTRIC  CONIC 

C3  54.857 

VML 

7.407 

OLA  -15.60  RAL  10.10 

RAO  6569.0 

VEL  13.275 

PTH  2.43 

VHP 

6.098 

DPA  37.59 

RAP 

347.14 

ECC 

1.9028 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

13  8 

1958.12 

-12.63 

25.86 

253.89 

115.55 

3 

45  46 

1350.1 

-9.09 

18.97 

90.00 

11 

2 10 

5616.77 

20.12 

263.40 

264.30 

93.51 

12 

35  47 

5016.8 

28.31 

254.74 

100.00 

4 

25  54 

1723.36 

-14.13 

7.84 

253.14 

116.62 

4 

54  37 

1123.4 

■10.45 

.99 

100.00 

12 

32  5 

5326.77 

29.70 

242.17 

264.40 

92.67 

14 

0 52 

4726.0 

29.04 

233.37 

110.00 

5 

15  3 

1569.37 

-18.01 

354.01 

250.98 

119.55 

5 

41  13 

969.4 

-13.94 

347.26 

110.00 

13 

59  25 

5053.52 

34.16 

221,56 

264.54 

90.40 

15 

23  39 

4453.5 

33.06 

212.33 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXE CUT JON  ACCURACY  ORBIT  OETERMlNA TION  ACCURACV 

TQE-1.6700  TRA-1.5 220  TC3  -.0622  BAU  .6056  SGT  2190.1  SGR  544-J  SG3  156.6  ST  1344.1  SR  67.4  SS  569.9 

ROE  .1093  RRA  .0638  RC3  .3612  FAU  .06059  RRT  -.7178  RRF  -.8? 33  RTF  .8745  CRT  -.9853  CRS  .9807  CST  -.9740 

FDE-1  .4443  FRA  -.2230  FC3  -.9562  0SP  6748  SG6  2256.6  R23  .3257  R13  -.8849  LSA  1465.2  MSA  122.9  SSA  13.2 

BOE  1.6744  BRA  1 .5234  BC3 ..  .9348  FSP  -498  SGI  2225.6  SG2  372.8  THA  169.59  EU  1346.8  EL2  15.9  ALF  176.34 

IAUNCH  DATE  MAR  14  1 969  FLIGHT  TIME  104.00  ARRIVAL  DATE  JUN  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  315.044 


RL  148.75 

LAL 

.00 

LX  173.24 

VL  28.628 

GAL  -12.06 

ATL  96.21 

HCA  149.81 

SMA 

137.54 

ECC  .22366 

INC 

6.2141 

V! 

29.955 

RP  108.93 

LAP 

-3.12 

LOP  323.20 

VP  38.364 

GAP  4.82 

A7P  84.62 

TAL  237.07 

TAP 

26.88 

RCA  106.78 

APO 

168.30 

V2 

34 .709 

: 

RC  115.239 

GL 

-24 .04 

GP  44.41 

TAL  150.18 

TAP  120.83 

ETS  37.40 

TAE  121.35 

ete 

142.11 

TAC  88 . 39 

ETC 

163.16 

CLP-135.04 

_ 

planetocentric  conic 

= 

C3  55.326 

VHL 

7.438 

«rv 

* 

_J 

o 

RAL  20.13 

RAO  6569.0 

VEL  13.292  PTH  2.43 

VHP 

6.386 

DPA  39.61 

RAP 

345.98 

ECC  1 .9105 

i 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

l 

90.00 

3 

40  15 

1887.19 

-10.52 

21.7? 

256,26 

116.44 

4 

11  42 

1287.2 

-6.60 

14.93 

- 

90.00 

10 

51  16 

5691 .90 

27.68 

268.85 

267.33 

96.21 

12 

26  7 

5091 .9 

20.25 

260.23 

- 

100.00 

4 

51  22 

1657.73 

-12.10 

4.03 

255,44 

117.54 

5 

18  59 

1057.7 

-0.32 

357.29 

100.00 

12 

22  50 

5396.59 

29.45 

247.34 

267.54 

95.37 

13 

52  47 

4796.6 

29.00 

230.56 

110.00 

5 

37  8 

1514.31 

-16.14 

350.85 

253.13 

120.55 

6 

2 23 

914.3 

- 

11.96 

344.23 

1 

110.00 

13 

53  33 

5112.77 

34.06 

226.18 

267.94 

93.14 

15 

18  46 

4512.8 

34.12 

216.94 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.8652  TRA-1.5094  TC3  -.8886  BAU  .7066  SGT  2301.9  SGR  533.2  SG3  146.4  ST  1483.1  SR  111. 9 SS  609.3 

ROE  .1438  RRA  .0058  RC3  .3506  FAU  .05500  RRT  -.6961  RRF  -.8751  RTF  .8777  CRT  -.9660  CRS  .9942  CST  -.9766 

FOE-1 .4320  FRA  -.1476  FC3  -.8606  BSP  7090  SG6  2362.9  R23  . 34  4 3 R13  -.8872  LSA  1602.5  MSA  123  9 SSA  11.5 

BDE  1.8707  BRA  1.5094  BC3  .9553  FSP  -464  SGI  2332.5  SG2  377.8  THA  170.59  ELI  1487.1  El2  <28.9  ALF  175.83 


LAUNCH  DATE  mar  14  1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  320.934 


RL  140.75 

LAL 

.00 

LX  173.24 

VL  20.543 

CAL  -11.02 

A7L  97.03  HCA  152.95 

SMA 

136.86 

ECC  22175 

INC 

7.0266 

VI 

29.955 

- 

RP  100.92 

LAP 

-3.19 

LOP  326.36 

VP  30 . 304 

GAP  5.07 

A7P  03.74 

TAL  235.64 

TAP 

28.59 

RCA  106.51 

APO 

167.21 

v2 

34.792 

RC  117.630 

GL 

-27.04 

GP  46.99 

7AL  147.16 

7AP  120.77 

ETS  41.39 

7AE  118.76 

ET£ 

142.55 

TAC  87.04 

ETC 

J 63 .05 

CLP- 1 30 . 60 

Z 

PLANETOCENTRIC  CONIC 

C3  56.515 

VHL 

7.518 

Ola  -19.85 

RAL  22.47 

RAO  6569.0 

VEL  13.337 

PTH  2.44 

VHP 

6.745 

DPA  41.92 

RAP 

344.43 

ECC  1 .9301 

■ 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

— 

90.00 

4 

13  56 

1801.14 

-7.07 

16.79 

259.41 

117.29 

4 

43  57 

1201.1 

-4.15 

10.00 

= 

90.00 

10 

36  16 

5788.42 

26.70 

275.77 

270.90 

99.56 

12 

12  44 

5100.4 

27.03 

267.26 

s 

100.00 

5 

22  39 

1579,37 

-9.59 

359.57 

250.49 

118.45 

5 

48  58 

979.4 

-5.72 

352.92 

- 

100.00 

12 

10  14 

5485.41 

20.71 

253.03 

271 .25 

98.71 

13 

41  39 

4005.4 

29.61 

245.15 

110.00 

6 

3 47 

1 4 50 .46 

-13.09 

347.26 

255,95 

121.55 

6 

27  58 

050.5 

-9.62 

340.77 

110.00 

13 

45  35 

5187.09 

33.63 

231.94 

272.01 

96.52 

15 

12  2 

4507.1 

34.17 

222.74 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-2.1032  TRA-1.4787  TC3  -.9003  BAU  .7254  SGT  24J6.1  SGR  521.7  SG3  135.7  ST  1643.3  SR  136.9  SS  632.0 

ROE  .1773  RRA  -.0606  RC3  .3335  FAU  .04927  RRT  -.6639  RRF  -.8697  RTF  .8825  CRT  -.9430  CRS  .9891  CST  -.9794 

FOE-1.4220  FRA  -.0772  FC3  -.7547  BSP  7468  SG6  2471  .7  R23  .3590  R13  -.8910  LSA  1761,4  MSA  126.2  SSA  9.7 

BOE  2.1107  BRA  1.4799  BC3  . 9601  FSP  -431  SGI  2441.4  SG2  386.1  THA  171.63  ELI  1648.3  EL2  45.4  AlF  175.50 

LAUNCH  DATE  MAR  14  1 969  FLIGHT  TIME  108.00  ARRIVAL  DATE  JUN  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  326.802 

RL  148.75  LAL  .00  LOL  173.24  VL  28.459  GAL  -11.56  A7L  98.03  MCA  156.08  SMA  136.18  ECC  .21990  INC  8.0345  VI  29.955 

RP  108.91  LAP  -3.25  LOP  329.53  VP  38  . 245  GAP  5.32  ATP  82.65  TAL  234.17  TAP  30.25  RCA  106.23  APO  166.13  V2  34.796 

RC  120.015  GL  -30.54  GP  50.04  7AL  143.63  TAP  120.16  ETS  45.75  TAE  115.85  ET£  143.07  7AC  87.04  ETf  163.00  ClP-141.48 

planetocentric  CONIC 


C3  58.818 

VHL 

7.669 

DLA  -22.53 

RAL  25.22 

RAO  6569. 

J VEL  13.423 

PTH  2.45 

VHP  7. 

.204 

DPA  44.53 

RAP 

342.27 

ECC 

' 1.9680 

CNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

57  52 

1691 ,10 

-4.39 

10.56 

263.75 

118.00 

5 26 

3 

1091.2 

-.61 

3.94 

90.00 

10 

14  17 

629.90 

24.99 

306.92 

274.99 

103.76 

10  24 

47 

29.9 

26,64 

298.64 

100.00 

6 

2 38 

1482.11 

-6.40 

354.12 

262.65 

119.26 

6 27 

20 

882,1 

-2.45 

347.55 

100.00 

11 

52  12 

5602.25 

27.22 

262.19 

275,57 

102.86 

13  25 

34 

5002.2 

28.72 

253.71 

110.00 

6 

36  40 

1374.98 

-11.17 

343.11 

259.77 

122.52 

6 59 

43 

775.0 

-6.80 

336.74 

110.00 

13 

34  31 

5282.14 

32.66 

239.19 

276.88 

100.70 

15  2 

33 

4602.1 

33.79 

230.14 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  4CCURACY 

TDE-2.4019 

TRA- 

•1.4210 

TC3  -.8896  BAU  .7399 

SGT  2530.7  SGR 

507.1  SG3 

124.2 

ST  1827.8 

SR 

156.9 

SS 

656.9 

ROE  .2041 

RRA 

-.1398 

RC3  .3066 

FAU  .04327 

RRT 

-.6119  RRF  - 

.0494  RTF 

.8091 

CRT  -.9156 

CRS 

.9738 

CST 

-.9824 

FDE-1 .4121 

FRA 

-.0098 

FC3  -.6368 

BSP  7051 

SGB  2501.0  R23 

.3685  R13  - 

.8965 

LSA  1944.2 

MSA 

129.9 

SSA 

8.0 

BOE  2.4106 

BRA 

1.4286 

BC3  .9410 

FSP  -396 

SGI 

2550.1  SG2 

398.1  THA  172.83 

ELI  1833.4 

EL2 

62.9 

ALF 

175.50 

2240 


hi  |ll« 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  MAR  14  1969  FLIGHT  TIME  110,00  ARRIVAL  DATE  JUL  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  332.647 


RL  148.75 

LAL 

.00 

La  173.24 

VL  28.374 

GAL  -11.30 

ATL  99.33 

HCA  159.21 

SMA 

135.51 

ECC 

.21813 

INC 

9.3262 

vi 

29.955 

RP  108.89 

LAP 

-3.30 

LOP  332.70 

VP  38.186 

GAP  5.55 

ATP  81 .27 

TAL  232.66 

TAP 

31  .87 

RCA 

105.95 

APO 

165.07 

V2 

34 .800 

RC  122.394 

GL 

-34.64 

GP  53.63 

TAL  139.49 

TAP  118.92 

ETS  50.58 

TAE  112.53 

ETE 

143.87 

TAC 

85.89 

ETC 

163.43 

CLP 

-144.65 

PLANETOCENTRIC  CONIC 

C3  62.937 

VHL 

7.933 

OLA  -25.65 

RAL  28.53 

RAO  6569.2 

VEL  13.575 

PTH  2.48 

VHP 

7.817 

OPA 

47.42 

RAP 

339.19 

ECC 

2.0358 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

1 33 

1531 .85 

.74 

1.68 

270.16 

118.31 

6 

27  5 

931  .8 

A. 52 

355.04 

90.00 

9 

36  58 

822.12 

21.27 

319.77 

279.28 

109.15 

9 

50  40 

222.1 

23.69 

311 .93 

100.00 

6 

57  30 

1351 .20 

-1  .99 

346.89 

268.64 

119.83 

7 

20  1 

751.2 

1 .99 

340.37 

100.00 

11 

23  42 

5766.04 

24.23 

273.44 

280.36 

108.06 

12 

59  48 

5166.0 

26.47 

265.36 

110.00 

7 

19  16 

1282.90 

-7.75 

338.16 

265.08 

123.40 

7 

40  39 

682.9 

-3.31 

331 .90 

110.00 

13 

18  25 

5407.10 

30.70 

248.40 

282.58 

105.82 

14 

48  33 

4807.1 

32.56 

239.68 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERM INA T ION  ACCURACY 

TOE -2. 7063  TRA-1.324B  TC3  -.6467  BAU  .7467  SGT  2643.2  SGR  4 66.6  SG3  111 .6  ST  2039.2  SR  162.4  SS  663.3 

ROE  .2098  RRA  -.2378  RC3  .2657  FAU  .03692  RRT  -.5201  RRF  -.7961  RTF  .8962  CRT  -.8678  CR$  .9390  CST  -.9856 

FOE-1 .4003  FRA  *0356  FC3  -.5078  BSP  8185  SG6  2687.7  R23  .37J3  R13  -.9040  LSA  2152.5  MSA  134.6  SSA  6.3 

BOE  2.7962  BRA  1.3460  BC3  .8874  FSP  -354  SGI  2655.6  SG2  413.8  THA  174.39  ELI  2044.1  EL2  80.5  AlF  176.04 

LAUNCH  DATE  MAR  14  1969  FLIGHT  TIME  112.00  ARRIVAL  DATE  JUL  4 1969 

HELIOCENTRIC  CONIC  01  STANCE  338.466 

RL  148.75  LAL  .00  La  173.24  VL  28.290  GAL  -11.03  ATL  101 .05  HCA  162.32  SMA  134.86  ECC  .21641  INCH. 0512  Vi  29.955 

RP  108.88  LAP  -3.34  LOP  335.87  VP  38.126  GAP  5.77  A7P  79.46  TAL  231.12  TAP  33.44  RCA  105.67  APO  164.04  V2  34.805 

RC  124.766  GL  -39.43  GP  57.87  7AL  134.59  TAP  116.96  ETS  56.18  7AE  108.65  ETE  145.31  ZAC  84.22  ETC  164.45  ClP-148.47 

PLANETOCENTRIC  CONIC 

C3  70.233  VHL  8.381  OLA  -29.23  RAL  32.61  RAO  6569.4  VEL  13.841  PTH  2.53  WP  8.672  OPA  50.47  RAP  334.68  ECC  2.1559 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

82.43 

7 2 59 

1405.38 

11  .42 

358.09 

281 .43 

117.09 

7 26  24 

805.4 

14.96 

351  .14 

97.57 

9 8 5 

1001 .00 

11.44 

328.42 

281.44 

117.08 

9 24  46 

401  .0 

14.98 

321  .47 

100.00 

8 34  6 

1110.03 

6.15 

333.62 

278.57 

119.31 

8 52  36 

510.0 

1 0.01 

326.96 

100.00 

10  19  39 

771.58 

16.80 

314.15 

284.15 

115.09 

10  32  31 

171  .€ 

20.05 

306.86 

110.00 

8 17  25 

1162.54 

-3.20 

331 .82 

272.81 

124.05 

8 36  48 

562.5 

1 .29 

325.62 

110.00 

12  52  49 

5579.88 

26.88 

260.38 

288.86 

111.96 

14  25  49 

4979.9 

29.61 

252.26 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-3.3122  TRA-1.1683  TC3  -.7627  BAU  .7425  SGT  2756.6  SGR  462.6  SG3  98.9  ST  2261.4  SR  140.4  SS  7]3.9 

ROE  .1634  RRA  -.3592  RC3  .2088  FAU  .03042  RRT  -.3471  RRF  -.6641  RTF  .9119  CRT  -.7185  CRS  .8136  CST  -.9889 

FOE-1.3928  FRA  .1153  FC3  -.3750  BSP  8556  SG0  2795.4  R23  .3621  R13  -.9153  LSA  2390.5  MSA  139.7  SSA  4.9 

BOE  3.3162  BRA  1.2223  BC3  .7908  FSP  -314  SGI  2761  .6  SG2  433.3  THA  176.58  ELI  2283,6  EL2  97.6  AlF  177.46 


LAUNCH  DATE  MAR  14  1969  FLIGHT  TIME  114.00  ARRIVAL  DATE  JUL  6 1969 

HELIOCENTRIC  CONIC  OISTANCE  344.251  x 

RL  148.75  LAL  .00  La  173.24  VL  28.206  GAL  -10.75  A7L  103.46  HCA  165.42  SMA  134.21  ECC  .21474  INC13.48>2  VI  29.955 

RP  108.86  LAP  -3.37  LOP  339.04  VP  38.071  GAP  5 97  A7P  76.94  TAL  229.54  TAP  34.95  RCA  105.39  APO  163.03  V2  34.811 

RC  127.128  GL  -44.96  GP  62.81  7AL  128.81  7AP  11  .19  ETS  63.18  7AC  104.00  ETE  148.18  7AC  81.81  ETC  166.92  ClP-155.76 

PLANETOCENTRIC  CONIC 

C3  83.623  VHL  9.145  DLA  -33.22  RAL  37.80  RAO  6569.6  VEL  14.317  PTH  2.60  VHP  9.937  DPA  53.43  RAP  3 28.01  ECC  2.3762 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  UM 

INJ  2 LAT 

INJ  2 LONG 

71  .86 

6 8 3 

1684.67 

11.41 

19.09 

289.83 

121  .41 

6 36  7 

1084.7 

15.49 

12.43 

108.14 

10  44  26 

802.46 

11.43 

313.50 

289.84 

121 .40 

JO  57  49 

202.5 

15.50 

306.83 

71  .86 

6 8 3 

1684.67 

1 1 .41 

19.09 

289.63 

121 .41 

6 36  7 

1084.7 

15.49 

12.43 

108 . 1 4 

JO  44  26 

802.46 

11.43 

313.50 

289.84 

121 .40 

10  57  49 

202.5 

15.50 

306.83 

110.00 

9 54  27 

955.95 

4.69 

321 .03 

285,48 

123.90 

10  10  23 

355.9 

9.11 

314 .73 

110.00 

11  57  12 

5867.22 

J8.32 

278.27 

294 .02 

119.38 

13  35  0 

5267.2 

22.09 

271  .17 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-4 .0494  TRA  -.9064  TC3  -.6268  BAU  .7167  SGT  2865.7  SGR  455.2  SG3  85.6  ST  2545.6  SR  116.5  SS  751  .0 

ROE  -.0301  RRA  -.5106  RC3  .1346  FAU  .02377  RRT  .0193  RRF  -.3183  RTF  .9312  CRT  .2392  CRS  - . 1 1 7 1 CST  -.9923 

FOE-1  .3945  FRA  .1722  FC3  -.2461  BSP  8947  SG6  2901.6  R23  -.3369  RJ  3 .9310  LSA  2652.7  MSA  144.3  SSA  3.7 

BOE  4.0495  BRA  1 .0403  BC3  .6411  FSP  -272  SGI  2865.7  SG2  455.1  THA  .18  ELI  2545.7  EL2  113.1  ALF  .63 

LAUNCH  OATE  MAR  14  1969  FLIGHT  TIME  116.00  ARRIVAL  DATE  JUL  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  349.987 

RL  148.75  LAL  .00  La  173.24  VL  28.122  GAL  -10.45  A7L  107.18  HCA  168.47  SMA  133.57  ECC  .21306  INC17.1833  V]  29.955 

RP  108.84  LAP  -3.39  LOP  342.21  VP  38.015  GAP  6.16  ATP  73.14  TAL  227.92  TAP  36.39  RCA  105.11  APO  162.03  V2  34.818 

RC  129.481  GL  -51.08  GP  68.41  7AL  122.05  TAP  110.57  £TS  73.33  7AE  98.27  ETE  154.40  7AC  78.29  ETC  172.73  ClP-162.73 

PLANETOCENTRIC  CONIC 


C3  110.264 

VHL 

10.501 

OLA  -37.29 

RAL  44.59 

RAO  6570. 

1 VEL  15.218 

PTH  2.73 

VHP  11.955 

OPA  55.66 

RAP 

318.25 

ECC  2.8147 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

64.65 

5 

53  54 

1868.75 

10.26 

32.86 

300.83 

126.05 

6 25 

3 

1268.7 

3 4.89 

26.60 

115.35 

11 

52  47 

738.14 

10.28 

307.64 

300.84 

126.05 

12  5 

5 

13  8.1 

14.91 

301 .37 

64.65 

5 

53  54 

1868.75 

10.26 

32.86 

300.83 

126.05 

6 25 

3 

1266.7 

14.09 

26.60 

115.35 

11 

52  47 

738.14 

10.28 

307.64 

300.84 

126.05 

12  5 

5 

158.1 

14.91 

301 .37 

64.65 

5 

53  54 

1868.75 

10.26 

32.86 

300.83 

126.05 

6 25 

3 

1268.7 

14.89 

26.60 

115.35 

11 

52  47 

738.14 

10.26 

307.64 

300.04 

126.05 

12  5 

5 

138.1 

14.91 

301  .37 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC- 5. 0909 

TRA 

-.4271 

TC3  -.4319 

BAU  .6412 

SGT  2936.8  SGR 

600.3  SG3 

72.5 

ST  2779.3 

SR 

393.6 

SS  802.5 

ROC  -.6752 

RRA 

-.6730 

RC3  .0513 

FAU  .01687 

RRT 

.6017  RRF 

.3590  RTF 

.9567 

CRT  .9466 

CRS 

-.9121 

CST  -.9956 

FDE-1.4211 

FRA 

.2361 

FC3  -.1325 

BSP  9230 

SOB  2997.5  R23  - 

.2906  R13 

.9510 

LSA  2915.8 

MSA 

147.6 

SSA  2.7 

BOE  5.1355 

BRA 

.7971 

0C3  .4350 

FSP  -228 

SGI 

2959.5  SG2 

475.8  THA 

7.20 

ELI  2004.2 

EL2 

125.8 

ALF  7.65 

2249 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


LAUNCH  CATE  MAR  14  1969 

FlICHT  TIME  118.00 

ARRI VAL 

CATE 

JUL 

10  1969 

HELIOCENTRIC  CONIC 

DISTANCE  355.631 

RL  148.75 

LAL  .00 

LOL  173.24 

VL 

28 .039 

CAL  -10.13 

AZL  113.46 

MCA  171.45 

SMA  132.94 

ECC 

.21126 

INC23.4585 

VI 

29.955 

RP  108.82 

LAP  -3.39 

LOP  345.39 

VP 

37.960 

CAP  6.31 

AZP  66.77 

TAL  226.23 

TAP  37 

.68 

RCA 

104.86 

APO 

161 .03 

V2 

34  .825 

RC  131 .823 

CL  -57.07 

CP  73.88 

7AL 

114.37 

ZAP  106.11 

ETS  91.75 

ZAE  90.82 

ETC  169.24 

ZAC 

72.95 

ETC 

187.20 

CLP 

177.76 

planetocentric  CONIC 

C3  171 .365 

VMl  13.091 

ClA  -40.51 

ral 

53.57 

RAD  6570,9 

VEL  17.108 

PTH  2.93 

VHP  15. 

526 

DPA 

55.84 

RAP 

304.82 

ECC 

3.6202 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTM 

INJ  time 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

59.7  2 

6 6 1 

2019.46 

7.42 

43.16 

314.79 

129.94 

6 39 

41 

1419.5 

12.50 

37.3J 

120.28 

12  52  17 

753.00 

7.43 

306.62 

314.80 

329.94 

13  4 

50 

153.0 

12.52 

300.76 

59.72 

6 6 1 

2019.46 

7.42 

43.16 

314,79 

129.94 

6 39 

4] 

1419.5 

12.50 

37.31 

120.28 

12  52  17 

753.00 

7,43 

306.62 

314.80 

129.94 

13  4 

50 

153.0 

12.52 

300.76 

59.72 

6 6 1 

2019.46 

7.42 

43.16 

314 .T9 

129.94 

6 39 

41 

1419.5 

12.50 

37.31 

120.28 

12  52  17 

753.00 

7.43 

306.62 

314.80 

129.94 

13  4 

50 

153.0 

12.52 

300.76 

DirFFRENTIAL  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-6.2253 

TRA  .5117 

TC3  -.1967 

BAU 

.4507 

SOT  2788.6  SCR  1305.0  SG3 

60.8 

ST 

2726.2 

SR 

1259.0 

SS 

896.3 

ROE-2. 8660 

RRA  -.6249 

RC3  -.0029 

FAU 

.00934 

RRT  , 

,9iiz  m 

.6359  »Tf 

► 9858 

CRT 

.9930 

CRS 

-.9853 

CST 

-.9966 

fOC- I .5209 

FRA  .3314 

FC3  -.0472 

BSP 

9520 

SG6  3078.8  R23  - 

.2211  R13 

•9T25 

LSA 

3130.2 

MSA 

149.3 

SSA 

2.0 

ODE  6.8534 

BRA  .8077 

6C3  .1967 

FSP 

-191 

SCI  3039.0  SG2  493.3  THA  23.76 

ELI 

2999.9 

El2 

135.1 

ALF 

24 .69 

LAUNCH  date  MAR  14  1969 

FLICHT  TIME  120.00 

ARRIVAL  CATE 

JUL 

12  J 969 

HELIOCENTRIC  CCNIC 

DISTANCE  361.060 

RL  148.75 

LAL  .00 

LOL  173.24 

VL 

27.956 

CAL  -9.76 

AZL  126.00 

MCA  174.22 

SMA  132.33 

ECC 

.20901 

INC35 . 9993 

VI 

29.955 

RP  108.79 

LAP  -3.39 

LOP  348.56 

VP 

37.906 

CAP  6.40 

AZP  54.14 

TAL  224.44 

TAP  38.66 

RCA 

104.67 

APO 

159.99 

V2 

34  .833 

RC  134.153 

CL  -60.22 

CP  74 . 50 

7AL 

106.21 

ZAP  101.04 

ETS  127.96 

ZAE  80.06 

ETE  202.20 

ZAC 

64.01 

ETC 

220.01 

CLP 

135.78 

planetocentric  conic 

C3  348.089 

VHL  18.657 

OLA  -40.33 

RAL 

64.71 

RAO  6571.9 

VEL  21.665 

PTH  3.22 

VHP  22.830 

OPA 

51  .14 

RAP 

289.15 

ECC 

6.7287 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.99 

6 51  42 

2113.39 

3.13 

47.54 

331  .#1 

130.23 

7 26 

55 

1513.4 

8.27 

41.79 

120.01 

13  35  31 

853.79 

3.14 

311.58 

331 .02 

130.23 

13  49 

44 

253.8 

8.28 

305.84 

59.99 

6 51  42 

2113.39 

3.13 

47.54 

331 .01 

130.23 

7 26 

55 

1513.4 

8.27 

41  .79 

120.0 1 

13  35  31 

853.79 

3.14 

311.58 

331 .02 

130.23 

13  49 

44 

253.8 

8.28 

305  .84 

59.99 

6 51  42 

2113.39 

3.13 

47.54 

331 .01 

130.23 

7 26 

55 

1513.4 

8.27 

4J  .79 

120.01 

13  35  31 

853.79 

3.14 

311.58 

331 .02 

130.23 

13  49 

44 

253.8 

8.28 

305  .84 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4.2714 

TRA  1.9143 

TC3  -.0187  BAU 

.3150 

SOT  1523.2  SCR  2702.6  SC3 

51.6 

ST 

1332.0 

SR 

2667.3 

5S 

1097.5 

ROE-8.6775 

RRA  .9421 

RC3  .0651 

FAU- 

.00224 

RRT 

.9161  RRF 

.9686  RTF 

.9864 

CRT 

.9913 

CRS 

-.9969 

CST 

-.9986 

FOE-1 .7983 

FRA  .5588 

FC3  .0056 

BSP 

9504 

see  3102.3  R23  - 

.1541  R13 

.9877 

LSA 

3172.6 

MSA 

166.1 

SSA 

I .0 

BOE  9.6718 

BRA  2.1336 

0C3  .0677 

FSP 

-161 

SCI  3054.9  SG2  - 

540.3  THA  61.73 

ELI 

2977.2 

El2 

157.0 

alf 

63.58 

UNCH  CATE  MAR  14  1969 

Flight  time  122.00 

ARRIVAL  CATE 

JUL  14  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  365.773 

RL  146.75 

LAL  ,00 

LOL  173.24 

VL 

27.674 

gal 

-9.23 

AZl  156.05 

MCA  176.30 

SMA 

131 .73 

ECC 

.20498 

1NC66.0535 

VI  29.955 

RP  108.77 

LAP  -3.38 

LOP  351  .74 

VP 

37.853 

CAP 

6.29 

A7P  23.99 

Tal  222.29 

tap 

38.59 

RCA 

104,73 

APO  358.73 

V2  34.84] 

RC  136.471 

CL  -52.31 

CP  59.96 

zal 

98.95 

ZAP 

96.23 

ETS  162.87 

ZAE  61.38 

ETE 

232.84 

7AC 

46,20 

ETC  251 .82 

CLP  102.53 

planetocentric  conic 

: : 

C31009.540 

VHL  31  .773 

CLA  -29.98 

RAL 

75.01 

RAO  6573.0 

VEL  33.628 

PTH  3.50 

VHP 

39.610 

CPA 

35-53 

RAP  276. 12 

ECC17.6M5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

In  j 

LONG 

INJ  RT  ASC 

INJ  A7NTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

79 . 70 

9 30  59 

1831 .16 

-.23 

23 

.16 

345.39 

119.98 

10 

1 30 

1231  .2 

3.76 

36.64 

100.30 

12  16  20 

1291 .50 

-.21 

343.48 

345.40 

119.98 

12 

39  51 

691  .5 

3.78 

336.96 

79.70 

9 30  59 

1831  .16 

-.23 

23 

.16 

345.39 

119.98 

10 

1 3(1 

1231 .2 

3.76 

36.64 

100.30 

12  18  20 

1291 .50 

-.21 

343.48 

345.40 

119.98 

12 

39  51 

691  .5 

3.78 

336.96 

110.00 

11  17  14 

1464 .70 

- 

15.11 

349 

.17 

336.58 

121 .04 

11 

41  59 

884 .7 

10.86 

342.62 

110.00 

15  31  15 

685.95 

14.64 

306.46 

354.22 

121 .24 

15 

42  41 

86.0 

18.67 

299.67 

differential 

CORRECTIONS 

MrO'COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.6221 

TRA  1 , 7260 

TC3 

' .0448 

BAU  2.3973 

SCT  658.5  SCR  2799*8  SG3 

46.3 

ST 

485.0 

SR 

2329.4 

$5 

1480. 3 

RC-12. 7720 

RRA  5.5632 

RC3 

.1  719 

FAU- .03533 

RRT  -.5335  RRF  .9962  RTF  - 

.47B5 

CRT 

-.9309 

CRS 

-.9995 

CST 

.9183 

FOE-2. 3584 

FRA  1.2594 

FC3 

.0303 

BSP  8672 

SC6  2876.2  R23  -.1117  Rl 3 

.9937 

LSA 

2796.2 

MSA 

163.8 

S5A 

.5 

BOE 13.0363 

BRA  5,6248 

6C3 

.1776 

FSP  '148 

SCI  2822.7  SC2  552.5  THA  : 

97.44 

El  j 

2373.0 

El2 

173.9 

alf 

101 .03 

LAUNCH  DATE  MAR  14  1969 

flight  time  124.00 

arrival 

CATE 

JUL 

16  1969 

HELIOCENTRIC  CCNIC 

DISTANCE  375.897 

Rl  148.75 

LAL  .00 

LOL 

173.24 

VL  27 . 792 

GAL 

-9.84  AZL  26.49  HCA  183.75 

SMA 

131  .14 

ECC 

.21608 

INC63.511C 

VI 

29.955 

RP  108.74 

LAP  -3.36 

LOP 

354.91 

VP  37.802 

CAP 

7.72  AZP  153.46  TAl  222.41 

TAP 

46.16 

RCA 

102.80 

APO 

159.47 

V2 

34  .650 

RC  136.775 

Cl  52.97 

CP 

-60.38 

ZAL  99.79 

ZAP 

97.78  ETS  187.39  ZAE  67.13 

ETE 

117.6? 

ZAC 

75.62 

ETC 

98.89 

CLP 

105.90 

planetocentric  conic 


C3  942.548 

VHL 

30.701 

OLA  72.31 

RAl 

38.80 

RAO  6572.9  VEL  32.616  PTH  3.49 

VHP  38. 

.719 

CPA  -84.59 

RAP 

296.60 

ECCI6.5120 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

■ INJ  2 LAT 

INJ 

2 LONC 

20.19 

15 

8 47 

5085.48 

.21 

248.38 

308.88  17.69 

16  33 

33 

4485.5 

-7.41 

246.36 

159.81 

1 

51  42 

3318.83 

.22 

95.56 

308.86  17.69 

2 47 

1 

2718.8 

-7.40 

93.53 

20.19 

15 

8 47 

5085.48 

.21 

248.38 

308,88  17.69 

16  33 

33 

4485.5 

-7.41 

246.36 

159.81 

1 

51  42 

3318.83 

.22 

95.56 

308.86  17.69 

2 47 

1 

2718.8 

-7.40 

93.53 

20.19 

15 

8 47 

5085.48 

.21 

248.38 

308.88  17.69 

16  33 

33 

4485.5 

-7.4J 

246.36 

159.81 

1 

51  42 

3318.83 

.22 

95.56 

308.86  17,69 

2 47 

1 

27J8-8 

-7.40 

93.53 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORB I f determination  accuracy 

TOE-1 .7557 

TRA 

I .0572 

TC3  -.0675 

BAU 

2.3334 

SGT 

837.0  SCR  2908.8  SC 3 

46.8 

ST  381.4 

SR 

2617.6 

SS 

167J  .1 

RO-13.9755 

RRA 

1 .1938 

RC3  -.1724 

FAU- 

-.03163 

RRT 

.7267  RRF  -.9982  RTF  - 

.6857 

CRT  .8993 

CRS 

.9999 

CST 

.892 1 

FOE  2.6704 

FRA 

-.1843  FC3  .0290 

BSP 

9314 

see 

3026.9  R23  -.0987  Rl 3 - 

.9950 

LSA  3124.4 

MSA 

168.9 

SSA 

1 .0 

B0E14.0854 

BRA 

1 .5946 

6C3  .1852 

FSP 

-154 

SGI 

2974.2  SC2  562.3  THA 

IT.  74 

ELI  2640.1 

El2 

165.3 

alf 

82.51 

2250 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4.  1968-69* 


launch  cate:  mar  m 1969 


Flight  time  126.00 


ARRIVAL  CATE  JUL  IH  1969 


HELIOCENTRIC  CONIC 
RL  1 48 . 75  LAL  .00  LOL  J73.24 

RP  108. 7J  LAP  -3.32  LOP  338.09 

RC  1 4 1 .067  GL  60.07  GP  -72.74 

planetocentric  CONIC 
C3  318.809  VHL  17.855  CLA  7l .08  RAL 


CISTANCE  380. 65J 

VL  27.712  GAL  -9 .31  A7L  55.54  HCA  185.88  SMA  130.56  ECC  .21225  INC34.4625  VI  29.9 55 

VP  37.751  GAP  7.61  A7P  124.32  TAL  220.33  TAP  46.21  RCA  102.85  APO  158.27  V2  34.860 

7AL  106.10  7AP  103.30  ETS  223.22  7AE  85.59  ETE  151.11  7AC  93.65  ETC  135.02  CtP  140.85 


LNCH  A7MTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

21  .61 

12  39 

7 

4997.72 

-5.22 

246.14 

158.39 

23  12 

9 

3237.97 

-5.21 

94.78 

21  .61 

12  39 

7 

4997.72 

-5.22 

246.14 

158.39 

23  12 

9 

3237 .97 

-5.21 

94.70 

21  .61 

12  39 

7 

4997.72 

-5.22 

246,14 

158.39 

23  12 

9 

3237.97 

-5.21 

94.78 

differential 

CORRECTIONS 

MIOH 

.54  RAO  657J.8  VEL  20.979  PTH  3.19  VHP  22.479  OPA  -73.97  RAP 
INJ  RT  ASC  INJ  A7MTH 


52.45  ECC  6.2468 


268.76 

268.73 

268.76 

268.73 

268.76 

268.73 


19.00 

19.00 

19.00 

19.00 

19.00 

19.00 


INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

14 

2 25 

4397.7 

-12.77 

243  -89 

24 

6 

7 

2638.0 

12-77 

92.54 

14 

2 25 

4397.7 

-12-77 

243  .89 

24 

6 

7 

2638.0 

-12.77 

92.54 

M 

2 25 

4397.7 

-12.77 

243.89 

24 

6 

7 

2638.0 

-12.77 

92.54 

MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  3.3949  TRA  -.9470  TC3  -.0193  8AU  .2684 
ROE-3.9669  RRA  2.8469  RC3  -.0600  FAU  .00212 
FOE  1.1489  FRA  -.5091  FC3  -.0058  BSP  10556 
0OE  5.2213  BRA  3.0003  0C3  .0630  ESP  -175 

LAUNCH  DATE  MAR  14  1969 


SGT 

1438.7 

SGR 

3099.1 

SG3 

54.0 

ST 

1125.1 

SR 

1528.0 

SS 

773.9 

RRT 

-.9000 

RRF 

-.9734 

RTF 

.9739 

CRT 

-.9449 

CRS 

.9806 

CST 

-.9907 

see 

3416.8  R23 

-.1519  R13 

-.9874 

LSA 

2026.3 

MSA 

306.1 

SSA 

1 .6 

SGI 

3367.6 

SG2 

577.2 

THA 

113.40 

ELI 

1873.6 

El2 

300.5 

AlF 

125.89 

FLIGHT  time  128.00 


ARRIVAL  CATE  JUL  20  1 969 


VL  27.632 
VP  37.702 
7AL  112.67 


GAL 

GAP 


DISTANCE  386.063 

-8.91  A7L  67.70  HCA  188.67  SMA  129.99  ECC  .21047  INC22.2976  VI  29.955 
7.69  A7P  112.07  TAL  218.47  TAP  47.15  RCA  102.63  APO  157.35  V2  34  .870 


HELIOCENTRIC  CONIC 
RL  140.75  LAL  .00  LOL  173.24 

RP  108.60  LAP  -3.28  LOP  1.27 

RC  143.344  GL  57.19  CP  -70.19 

planetocentric  CONIC 

C3  151.879  VHL  12.324  OLA  64.62  RAL  356.13  RAO  6570.7  VEL  16.529  PTH  2.88  VHP  15.477  OPA  -62.06  RAP 

INJ  RT  ASC  INJ  AZMTH 


ZAP  109.73  ETS  266.69  7AE  96.34  ETE  192.80  ZAC  103.64  ETC  177.89  ClP  174.96 

52.77  ECC  3.4995 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

29.13 

12  38  8 

4066.01 

-11.64 

238.71 

150.87 

22  37  56 

3152.51 

-11 .64 

95.49 

29.13 

12  30  8 

4066.01 

-11  .64 

238.71 

150.87 

22  37  56 

3152.51 

-11  .64 

95.49 

29.13 

12  38  8 

4066.01 

-11  .64 

238.71 

150.07 

22  37  56 

3152.51 

-11.64 

95.49 

DIFFERENTIAL 

CORRECTIONS 

MIOH 

260.53 

260.51 

260.53 

260.51 

260.53 

260.51 


25.95 

25.95 

25.95 

25.95 

25.95 

25.95 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

13  59  14 

4266.0 

-10.01 

235  .44 

23  30  26 

2552.5 

-10.00 

92.22 

13  59  14 

4266.0 

-10.01 

235.44 

23  30  28 

2552.5 

-18.00 

92.22 

13  59  14 

4266.0 

-10.01 

235.44 

23  30  28 

2552.5 

-18.00 

92.22 

COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


ROE 

FOE 


TRA- 

2.7470 

TC3 

-.2300 

BAU 

,4727 

SGT 

3290.5 

SGR 

1421 .0 

SG3 

64.5 

ST 

1556.9 

SR 

429.9 

SS 

557.5 

RRA 

1 .3068 

RC3 

.0305 

FAU 

.01508 

RRT 

-.9298 

RRT 

-.0525 

RTF 

.9034 

CRT 

-.6082 

CRS 

.5663 

CST 

-.9877 

FRA 

-.5624 

FC3 

-.0859 

BSP 

11092 

SG6  3584.2  R23 

-.2226  R13 

-.9725 

LSA 

1677.9 

MSA 

322.0 

SSA 

2.0 

BRA 

3.0419 

0C3 

.2328 

FSP 

-210 

SCI 

3551.3 

SG2 

404.7 

THA 

157.69 

ELI 

1585.9 

El2 

306.2 

ALF 

168.82 

LAUNCH  CATE  MAR  14  1969 


FLIGHT  TIME  130.00 


ARRIVAL  DATE  JUL  22  1969 


HELIOCENTRIC  CONIC 


RL 

140.75 

LAL 

.00 

La 

173.24 

VL 

RP 

108.65 

LAP 

-3.23 

LOP 

4.46 

VP 

RC 

145.608 

GL 

51  .99 

GP 

-63.63 

ZAL 

planetocentric  conic 

C3 

92.687 

VHL 

9.627 

CLA 

58.85 

RAL 

27.553  GAL 
37.654  GAP 


DISTANCE  391.665 

-0.55  A7L  73.84  HCA  191.67  SMA  129.44  ECC  .20938  I NC 3 6-1647  VJ  29-955 

7.02  A7P  105.85  TAL  216.67  TAP  48.34  RCA  102.34  APO  156.54  V?  34.880 


ZAL  110.31  ZAP  116.04  ETS  203.54  ZAE  103.81  ETE  207.35  ZAC  110.57  ETC  193.40  ClP-17j.30 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

35.90 

13  7 20 

4738.00 

-16.71 

230.20 

144.02 

22  33  38 

3083.01 

-16.70 

95.13 

35.98 

13  7 20 

4738.00 

-16.71 

230.20 

144.02 

22  33  38 

3083.01 

-16.70 

95.13 

35.98 

13  7 20 

4738.00 

-16.71 

230.20 

144.02 

22  33  38 

3083.01 

-16.70 

95.13 

DIFFERENTIAL 

CORRECTIONS 

MIOH 

TOE 

1 .9636 

TRA- 

*2.8528 

TC3 

-.5765 

BAU 

.7146 

ROE 

.4434 

RRA 

.4567 

RC  3 

-.0133 

FAU 

.02310 

FOE 

.7455 

FRA 

-.5659 

FC3 

-.2165 

BSP 

11533 

BCE 

2.0130 

BRA 

2.0891 

BC3 

.5767 

FSP 

-253 

RAO  6569.8  VEL  14.630  PTH  2.65  VHP  12.102  OPA  -52.84  RAP 
INJ  RT  ASC  INJ  A7MTH 
258.81  32.69 

258.79  32.68 

258.81  32.69 

258.79  32.68 

250.81  32.69 

258.79  32.68 

MID-COURSE  EXECUTION  ACCURACV 
SGT  3656.9  SGR  588.6  SG3  77.0 

RRT  -.6449  RRF  -.4086  RTF  .9567 
see  3703.9  R23  -.2849  R1 3 -.9531 
SGI  3676.8  SG2  447.4  THA  173.98 


50.98  ECC  2.5254 


INJ  TIME 

PO  CST  TIM 

INJ  2 

LAT 

INJ  2 LONG 

14 

26 

18 

4130.0 

-23 . 

,39 

225.92 

23 

25 

1 

2483.0 

-23, 

.38 

90.85 

14 

26 

10 

4138.0 

-23. 

.39 

225.92 

23 

25 

1 

2403.0 

-23, 

,38 

90.85 

14 

26 

18 

4138.0 

-23, 

.39 

225.92 

23 

25 

1 

2403.0 

-23 

,38 

90.85 

ORBIT  DETERMINATION  ACCURACV 


ST 

1528.5 

SR 

307.4 

SS 

507.0 

CRT 

.3260 

CRS 

-.5709 

CST 

-.9595 

LSA 

1608.4 

MSA 

317.7 

SSA 

2.0 

eu 

1531 .9 

El2 

290.0 

ALF 

3.89 

LAUNCH  CATE  MAR  14  1969 


FLIGHT  TIME  132.00 


ARRIVAL  CATE  JUL  24  1 969 


HELIOCENTRIC  CONIC 
RL  140.75  LAL  .00  LOL  173.24 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147.057  GL  46.74  GP  -57.05 

planetocentric  conic 
C3  65.644  VHL  8.102  DLA  53.98  RAL 


VL  27.475 
VP  37.607 
ZAL  122.70 


DISTANCE  397.339 

GAL  -8.19  AZL  77.47  HCA  194.74  SMA  1 28.90 
GAP  7.97  AZP  102.13  TAL  214.89  TAP  49.63 
ZAP  121.86  ETS  290.38  ZAE  109.46  ETE  211.40 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

41  .91 

13  40  2 

4625.56 

-20.02 

221 .70 

138.09 

22  33  55 

3036.70 

-20.00 

94,49 

41  .91 

13  40  2 

4625.56 

-20,02 

221  .70 

1 38  .09 

22  33  55 

3036.70 

-20.00 

94.49 

41  .91 

13  40  2 

4625.56 

-20.02 

221.70 

138.09 

33  55 

3036.70 

-20.00 

94.49 

DIFFERENTIAL  CORRECTIONS 

MIOH 

TOE  1.5713 

TRA-2.7191 

TC3  -.9472 

BAU  .8339 

SGT 

ROE  .4904 

RRA  . 1 74 1 

RC3  -.0756 

FAU  .02924 

RRT 

FOE  .7104 

FRA  -.5431 

FC3  -.3856 

BSP  1 1602 

SGB 

BOE  1 .6460 

BRA  2.7247 

BC3  .9502 

FSP  -292 

SGI 

3.38  RAO  6569.2  VEL  13.675  PTH  2.50  VHP  10.255 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


258.03 

258.02 

258.03 

258.02 

258.03 
258 .02 


38.75 

38.74 

38.75 

38.74 

38.75 
38.74 

UTJCN  ACCUR4 
423.2  SG3 
.2645  RTF 


14  57 
23  24 
14  57 
23  24 
14  57 
23  24 

4CV 

89.6 

.9338 


3779.3  SG2  4 22.2  THA  179.55 


ECC  .20864  INC12.5308  VI  29.955 

RCA  102.01  APO  155.80  V2  34.893 

ZAC  116.02  ETC  198.38  ClP-166.05 

CPA  -45.11  RAP  49.67  ECC  2.0803 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

4025.6  -26.17  216.55 

2436.7  -26.15  89.33 

4025.6  -26.17  216.55 

2436.7  -26.15  09-33 

4025.6  -26.17  216.55 

2436.7  -26.15  89.33 

ORBIT  DETERMINATION  ACCURACV 

ST  1482.9  SR  352.5  SS  482.8 

CRT  .6398  CRS  -.8538  CST  -.9376 

LSA  1568.3  MSA  31  1 .1  SSA  3.7 

ELI  1499.5  El2  273.6  ALF  8.67 


2251 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  i VOL  4.  1968-69  » 


LAUNCH  CATE  MA R 14  196?  FLIGHT  TIME  J34.00  ARRIVAL  CATE  JUL  26  1969 


HELIOCENTRIC  CONIC  CISTANCC  403.044 


RL  148.75 

LAL 

.00 

LOt  373. ?4 

VL  ?7 . 398 

GAL  -7.84 

A7L  79.87 

HCA  197.85 

SMA 

128 

1.37 

ECC  .20814 

INC10.1328 

VI 

29.955 

RP  108.58 

LAP 

-3.09 

i OP  10.83 

VP  37.561 

GAP  8.13 

A7P  99.65 

TAL  213.11 

TAP 

50.95 

RCA  101.65 

A PC 

155.09 

V2 

34  .902 

RC  150.09? 

GL 

41  .98 

GP  -51.15 

7AL  126.12 

ZAP  127.07 

ETS  ?94.03 

7AE  113.86 

ETE 

211 .98 

7AC  120. 59 

ETC 

199.91 

CLP 

-163.92 

planetocentric  i 

CONIC 

i 

C3  50.959 

VHL 

7.139 

CLA  49.91 

RAL  7.39 

RAC  6568,9 

VEL  1 3 . 1?7 

PTH  ? .40 

VHP 

9. 

156 

OPA  -38.46 

RAP 

48 .98 

ECC 

1 .8386 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.0? 

14 

11  37 

45?8.18 

-?1 .96 

213.73 

?57 , 57 

43.98 

15 

27 

5 

3928  .? 

27.59 

207.88 

13?. 98 

?? 

34  20 

3010.18 

-21  .94 

94.03 

257.55 

43.97 

?3 

?4 

30 

?410.2 

-27.58 

88 .19 

=. 

47.0? 

14 

11  37 

45?8.18 

-21  .96 

213.73 

?57 . 57 

43.98 

15 

27 

5 

3928.2 

•27.59 

207.88 

13?. 98 

?? 

34  20 

3010.18 

-?1 .94 

94.03 

?57 ,55 

43.97 

?3 

?4 

30 

2410.? 

-27.58 

88 .19 

= 

47.0? 

14 

11  37 

4528 . 18 

-?1  .96 

21 3 .73 

?57 .57 

43.98 

15 

?7 

5 

3928.? 

-27.59 

207.88 

1 3? . 98 

?? 

34  ?D 

3010.18 

-?1 .94 

94.03 

?57 .55 

43.97 

?3 

?4 

30 

2410.? 

•27.58 

88.19 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

= 

TCE  1 . 3?37 

TRA- 

-? . 5796 

TC3-1 . 3?69 

BAU  .9081 

SGT  3879.9  SGR  416.3  SG3  ; 

101  .? 

ST  1436.1 

SR 

366.2 

SS 

459.4 

ROE  .4550 

RRA 

.0681 

RC3  - .1267 

FAU  .03393 

RRT 

,?836  RRF  , 

.6068  RTF 

.9154 

CRT  .6919 

CRS 

-.9206 

CST 

-.9187 

FOE  .6836 

FRA 

-.5041 

FC3  -.5765 

BSP  121 86 

SG6  390?.?  R23  . 

.359?  R13 

.9165 

LSA  1521.2 

M$A 

305.7 

SSA 

4.9 

BCE  1 . 3997 

BRA 

? . 5805 

8C3  1 ,33?9 

FSP  -33?, 

SGI  3881.8  SG?  399.0  THA 

1 .76 

ELI  1459.0 

El? 

260.2 

ALF 

10.34 

LAUNCH  CATE  MAR  14  1969  FLIGHT  TIME  136.00  ARRIVAL  CATE  JUL  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  408,764 


RL  148.75 

LAL 

.00 

LOL  173.24 

VL  27.322 

GAL  -7.48 

A7L  81.57 

na 

200.98 

SMA 

127.86 

ECC  .20783 

INC  8.4201 

VI 

29.955 

* 

RP  108.54 

LAP 

-3.01 

LOP 

14.01 

VP  37.516 

GAP  0.30 

A7P  97.00 

TAL 

211.32 

TAP 

52.30 

RCA  101 .29 

APO  154.43 

V2 

34 .91 4 

z 

RC  152.312 

GL 

37.81 

GP  - 

46.02 

7AL  128.46 

7AP  131.64 

ETS  296.43 

7AE 

11 7.31 

ETE 

211.20 

ZAC  124.55 

ETC  200.09 

CLP 

-163.1  3 

- 

PLANETOCENTRIC  CONIC 

■ 

C3  41,947 

VHL 

6.477 

Ola 

46.53  «AL  11.13 

RAO  6568.6 

VEL  12.779 

PTH 

2.32 

VHP 

8.469 

OPA  -32.70 

RAP  40,03 

ECC 

1 .6903 

1 

LNCH  A7M TH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A7KTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .40 

14 

43  26 

4442 

.73 

-23.01 

206.45 

257.41 

40.37 

15 

55  29 

3842. 7 

-28 . 3 7 

200  .09 

128.60 

22 

34  10 

2990 

.03 

-22.99 

9^.93 

257.40 

40 .36 

23 

24  16 

2398.0 

-28.36 

87.57 

53  .40 

14 

41  26 

444? 

.73 

-23.01 

206.45 

257,41 

48.37 

15 

55  29 

3842.7 

-28 . 1 7 

200.09 

128.60 

22 

34  J8 

2998.0 3 

-22.99 

93.93 

257.40 

48.36 

23 

24  16 

2399.0 

-28.16 

87.57 

53  ,40 

14 

41  26 

444? 

.73 

-23.01 

206.45 

257.41 

40.37 

15 

55  29 

3842.7 

-20.17 

200.09 

- 

128.60 

22 

34  10 

2990 

.03 

-22.99 

9 3.93 

257.40 

48.36 

23 

24  16 

2398.0 

-20 . I 6 

87.57 

= 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .1496 

TRA- 

■2-4470 

TC3-1 

.7028 

BAU  .9593 

SGT  3975.0  SCR  422.1 

SG3  ; 

111.2 

ST  33 89.2 

SR  364.2 

55 

434.3 

ROE  .4115 

RR A 

.0237 

RC3  - 

.1633 

FAU  .03736 

RRT  . 

,4414  RRF 

• 7358 

RTF 

.9008 

CRT  .7155 

CRS  -.9476 

CST 

-.9009 

= 

FOE  .6405 

FRA 

-.4520 

FC3  - 

.7711 

BSP  12522 

SGB  3997.3  R23  ■ 

• 3728 

R13 

.9024 

LSA  1469.8 

MSA  301  .2 

SSA 

6.2 

- 

60E  1.2210 

BRA 

2.4471 

BC3  1 

.7106 

FSP  -364 

SGl  3979.4  SG?  370.3 

THA 

2.U 

ELI  1414.2 

EL?  249.9 

alf 

10.9  7 

LAUNCH  CATE  MAR 

14  1969 

FLIGHT  time  138.00 

arrival  cate 

JUL 

30  1969 

- 

HELIOCENTRIC  CONIC 

01  STANCE  414,490 

RL  148.75 

LAL 

.00 

La  3 73.24 

VL  27.247 

GAL  -7.12 

A7L  82.85 

HCA 

204.13 

SMA 

127.36 

ECC  .20770 

INC  7.149? 

VI 

29.955 

RP  108.50 

LAP 

-2.92 

LOP 

17,20 

VP  37,473 

GAP  8.47 

AZP  96.53 

TAL 

209.52 

TAP 

53.65 

RCA  100.90 

APO  153.81 

V2 

34 .926 

RC  154.516 

GL 

34.77  X7  - 

41.6! 

ZAl  129,96 

ZAP  135.64 

ETS  290.19 

7AE 

120.02 

ETE 

209.86 

ZAC  128.09 

ETC  199.66 

CLP 

-163.01 

PLANETOCENTRIC  < 

CONIC 

K 

C3  35.894 

VHL 

5 .991 

cla 

43.73 

RAl  14.63 

RAC  6568.4 

VEL  12,540 

PTH 

2.27 

VHP 

8.025 

CPA  -27.70 

RAP  49.11 

ECC 

1 .5907 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

i time 

PO  CST  TIM 

INJ  2 LAT 

tnj 

2 LONG 

E 

55.17 

15 

9 37 

4366.41 

-23.52 

199.87 

257.58 

52.00 

16 

22  23 

3766.4 

-20.28 

193.  J4 

- 

124.83 

22 

34  3 

2995.62 

-23.51 

94 .18 

257.57 

52.00 

23 

23  59 

2395.6 

-28.2 7 

87.44 

55,17 

15 

9 37 

4366.4J 

-23.5? 

199.87 

257,58 

52.00 

16 

22  23 

3766.4 

-28.28 

193.  M 

124 .83 

22 

34  3 

2995 

.62 

-23.51 

94.18 

257.57 

52.00 

23 

23  59 

2395.6 

-20.27 

87.44 

55.17 

15 

9 37 

4366.41 

-23.52 

199.87 

257.50 

52.00 

16 

22  23 

3766.4 

-28.28 

193. 14 

— 

124 .83 

22 

34  3 

2995.62 

-23.51 

94.18 

257.57 

52.00 

23 

23  59 

2395.6 

-28.27 

87.44 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA  TION  ACCURACY 


TOE 

1 .0200 

TRA- 

-2.3196 

TC3- 

-2,0716 

BAU 

.9981 

SGT 

4066.6 

SGR 

422.0 

SG3 

119.2 

ST 

1343.6 

SR 

358.4 

SS 

408.5 

RCE 

.574  7 

RRA 

.0039 

RC3 

- * 1072 

FAU 

.03967 

RRT 

.5179 

RRF 

.7046 

RTF 

.9890 

CRT 

.7239 

CRS 

- .9626 

CST 

- .8830 

FOE 

.5931 

FRA 

-.3913 

FC3 

-.9567 

BSP 

12014 

SGB 

4088.5 

R23 

.3746 

R13 

.8909 

LSA 

1418.4 

MSA 

297.6 

SSA 

7.7 

BCE 

1 .0866 

BRA 

2.3196 

ec3 

2.0800 

FSP 

-389 

SGI 

4072.6 

SG? 

361  .2 

THA 

3.11 

ELI 

1369.2 

El? 

242.6 

alf 

1 1 .29 

LAUNCH  CATE  MAR  14  1969  FLIGHT  TIME  140.00  ARRIVAL  CATE  AUG  1 1969 


HELIOCENTRIC  CONIC  * DISTANCE  420.219 


RL  140.75 

lal 

.00 

La  173.24 

VL  27.1 72 

GAL  -6.75 

A7L  83.85 

HCA  207.29 

SMA  126.86 

ECC  .20774 

INC 

6.1497 

VI 

29.955 

RP  108.47 

LAP 

-2.82 

LOP  20.39 

VP  37.430 

GAP  8.65 

A7P  95.47 

TAL  207,71 

TAP  55.00 

RCA  100.5! 

APO 

153.22 

V2 

34 .938 

RC  156.704 

GL 

30.98 

GP  -37.84 

7AL  130.73 

ZAP  139.13 

ETS  299.58 

7AE  122.17 

ETE  208 

1.31 

ZAC  131 .31 

ETC 

198.99 

CLP 

-163 .23 

planetocentric  conic 

C3  31.538 

VHL 

5.616 

OLA  41.40 

RAL  17.97 

RAD  6568.3 

VEL  12.366 

PTH  2.23 

VHP  7. 

734 

CPA  -23.32 

RAP 

49.72 

ECC 

1 .5190 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.43 

15 

36  28 

4297.09 

-23.73 

193.93 

250.08 

55.02 

16  48 

5 

3697.J 

■28.14 

186.92 

121 .57 

22 

33  51 

2999.70 

-23.72 

94,7 1 

250,06 

55.01 

23  23 

50 

2399.7 

■ 28.12 

87.70 

50.43 

15 

36  28 

4297.09 

-23.73 

193.93 

258.00 

55.02 

16  48 

5 

3697.1 

■28.1  4 

186.92 

1 21 .57 

22 

33  51 

2999.70 

-23.72 

94.71 

258.06 

55.01 

23  23 

50 

2399.7 

20.12 

87.70 

58.43 

15 

36  28 

4297.09 

-23.73 

193,93 

258.00 

55.02 

16  40 

5 

3697.1 

20.14 

186.92 

121 .57 

22 

33  51 

2999.70 

-23.72 

94.71 

258,06 

55.01 

23  23 

50 

2399.7 

28.12 

97.70 

differential 

. CORRECTIONS 

MID-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINE TION  ACCURACY 

toe  .9174 

TRA- 

-2.1979 

TC3-2.4307 

BAU  1.0310 

SGT  4161 .3  SGR  420.1  SG3 

125.7 

ST  1290.9 

SR 

352.7 

SS 

381  .6 

RCE  .3457 

RR A 

-.006? 

RC3  -.2032 

FAU  .04115 

RRT 

.5606  RRF 

.7995  RTF 

.8803 

CRT  .7266 

CRS 

-.9726 

CST 

- .0650 

FOE  .5429 

FRA 

-.3203 

FC3-1 .1295 

BSP  13167 

SGB  4102.5  R23 

.3653  R13 

.8021 

LSA  1367.7 

MSA 

294  . ] 

SSA 

9.4 

BCE  .9804 

BRA 

2.1979 

6C3  2.4472 

FSP  -412 

SGI  4168.0  SG2  347.3  THA 

3.26 

ELI  1324.8 

El2 

237.6 

alf 

11.54 

2252 


J PL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  MAR  14  1969 


FlICMT  T IME  142.00 


ARRIVAL  cate  AUG  3 1969 


HELIOCENTRIC  CONIC 


RL 

148.75 

lal 

.00 

LOL 

RP 

108.43 

LAP 

-2.71 

LOP 

RC 

158.875 

GL 

28.18 

GP 

PLANETOCENTRIC  ' 

CONIC 

C3 

28.203 

VHL 

5.311 

cla 

DISTANCE  425.96? 

VL  27.099  CAL  -6.57  AZL  64.66  MCA  210.45  SMA  126.39  ECC  .20767  INC  5.3431  VI  29.955 

VP  37 . 389  GAP  8.62  AZP  94.61  TAL  205.87  TAP  56.32  RCA  100.11  APO  152.66  V2  34.951 

7Al  130.87  ZAP  142.16  ETS  300 . 72  7AE  123.88  ETE  206.75  7AC  134.32  ETC  198.27  ClP-163.65 


RAl  21 .23  RAO  6568. 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

61  .24 

16  2 8 

4233.63 

-23.80 

188.57 

1 18.76 

22  34  14 

3007.13 

-23.79 

95.39 

61  .24 

16  2 8 

4233.63 

-23.80 

188.57 

1 18.76 

22  34  14 

3007.13 

-23.79 

95.39 

61  .24 

16  2 8 

4233.63 

-23.00 

188.57 

1 18.76 

22  34  14 

3007.13 

-23.79 

95.39 

differential 

CORRECTIONS 

MIC— ( 

TDE  1.1613  TRA- I .7530  TC3-2.3514  BAU  .8875 

ROE  .3945  RRA  .0650  RC3  -.1056  FAU  .03095 

FOE  .7211  FRA  -.0252  FC3  -.9500  BSP  5780 

BCE  1 .2265  BRA  1.7542  0C3  2.3536  FSP  51 

LAUNCH  DATE  MAR  14  1969 


1 VEL  12.230  PTH  2.20  VHP  7.543 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

256.89  57.51  17  12  42 

256.88  57.50  23  24  21 

258.89  57.51  17  12  42 

258.88  57.50  23  24  21 

258.89  57.51  17  12  42 

258.88  57.50  23  24  21 

COURSE  EXECUTION  ACCURACY 
SGT  3716.6  SCR  449.4  SG3  110.1 

RRT  .3536  RRF  .7701  RTF  .7560 

SGB  3743.7  R23  .5338  R13  .7586 

SGI  3720.0  SG2  420.0  THA  2.48 

FLIGHT  TIME  144.00 


OPA  -J9.49  RAP  50.63  ECC  1.4641 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3633.6  -27.91  181.35 

2407.1  -27.89,  88.18 

3633.6  -27.91  181.35 

2407.1  -27.89  88.18 

3633.6  -27.91  181.35 

2407.1  -27.89  88.18 

ORBIT  DETERMINATION  ACCURACY 
ST  1454.6  SR  426.5  SS  507.5 

CRT  .6276  CRS  -.9965  CST  -.8695 

LSA  1565.8  M5A  322.1  SSA  8.7 

ELI  1496.0  EL2  232.5  AlF  33.98 

ARRIVAL  OATE  AUG  5 1969 


HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 
RP  108.39  LAP  -2.59  LOP  26.78 


OISTANCE  431.674 

-5.99  AZL  85.33  HCA  213.63  SMA  125.92 
9.00  A7P  93.90  TAL  204.07  TAP  57.69 


VL  27.027  GAL 
VP  37.349  GAP 

RC  161.027  GL  25.65  GP  -31.81  ZAL  130.55  ZAP  144.86  ETS  301.59  ZA£  125.25  ETE  205.21 
PLAr^TOCENTRIC  CONIC 

C3  25.620  VHL  5.062  OLA  37.63  RAl  24.43  RAO  6568.0  VEL  12.124  PTH  2.17  VHP  7.428  OPA  -16.06  RAP  51.72  ECC  1.4216 


ECC  .20832  INC  4.6748  VI  29.955 
RCA  99.69  APO  152.15  V2  34.964 
ZAC  137.15  ETC  197.46  CLP-164.21 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.79 

16  27  J4 

4174.26 

-23.74 

163.60 

259.96 

59.63 

17  36  48 

3574.3 

-27.56 

176.23 

116.21 

22  34  37 

3018.81 

-23.72 

96.32 

259.95 

59.62 

23  24  56 

2418.8 

-27.57 

88.95 

63.79 

16  27  14 

4174.26 

-23.74 

163.60 

259.96 

59.63 

17  36  48 

3574.3 

-27.58 

176.23 

116.21 

22  34  37 

3018.81 

-23.72 

96.32 

259.95 

59.62 

23  24  56 

2418.8 

-27.57 

88.95 

63.79 

16  27  14 

4174.26 

-23.74 

183.60 

259.96 

59.63 

17  36  48 

3574  .3 

-27.58 

176.23 

116.21 

22  34  37 

3018.81 

-23.72 

96.32 

239.95 

59.62 

23  24  56 

2418.8 

-27.57 

88.95 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .7884  TRA-1 .9368  TC3-3.J452  BAU  1 .0798  SGT  4317.4  SGR 

ROE  .3114  RRA  -.0103  RC3  -.2150  FAU  .04157  RRT  .5859  RRT 

FOE  .4585  FRA  -.1876  FC3-1 .4048  BSP  13466  SGB  4337.2  R23 

BOE  .8477  BRA  1 .9368  BC3  3.1525  FSP  -419  SGI  4324.2  SG2 


414,5 

SG3 

132.8 

ST 

1224.4 

SR 

352.6 

SS 

338.2 

.7788 

RTF 

.664  3 

CRT 

.7367 

CRS 

-.9881 

CST 

-.8283 

.3324 

R13 

.8658 

LSA 

1286.0 

MSA 

289.4 

SSA 

12. 9 

335.4 

THA 

3.24 

ELI 

1252.8 

EL2 

232.3 

AlF 

12.44 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.35  LAP  -2.46  LOP  29.97 

RC  163.161  GL  23.37  GP  -29.40 

planetocentric  CONIC 
C3  23.492  VHL  4.847  OLA  36.45 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
66.02  16  51  4J  4118.96 

113.98  22  35  54  3031  .51 

66.02  16  51  41  4118.96 

1 13.98  2?  35  54  3031 .51 

66.02  16  51  41  4118.96 

113.98  22  35  54  3031  .51 

differential  corrections 
TOE  .7376  TRA-1. 8088  TC3-3.5092 

ROE  .2998  RRA  -.0114  RC3  -.2199 

FOE  .4151  FRA  -.1242  FC3-1 .5230 

BOE  .7962  BRA  1.8089  BC3  3.5161 

LAUNCH  OATE  MAR  14  1969 


flight  time  146.00 
OISTANCE  437.397 

VL  26.956  GAL  -5.60  AZL  85.89  HCA  216.80  SNA  125.46 
VP  37.310  GAP  9.19  A7P  93.29  TAL  202.23  TAP  59.04 
ZAL  129.75  ZAP  147.23  ETS  302.29  7AE  126.36  ETE  203.78 


ARRIVAL  CATE  AUG  7 1969 


ECC  .20886  INC  4.1090  vj  29.955 
RCA  99.26  APO  151.67  VZ  34.977 
ZAC  139.87  ETC  196.74  ClP-164 .84 


RAL  27.65 
INJ  LAT 
-23.65 
-23.64 
-23.65 
-23.64 
-23.65 
-23.64 

BAU  1.1043 
FAU  .04133 
BSP  1 3782 
FSP  -428 


RAO  6568.0 
INJ  LONG 
179.05 
97.30 
179.05 
97.30 
179.05 
97.30 


VEL  12.036  PTH 
INJ  RT  ASC  IN 
261 .31 

261 .30 

261.31 

261 .30 

261 .31 
261 .30 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4404.4  SGR 
RRT  .5917  RRF 
SGB  4423.8  R23 
SGI  4411.3  SG2 

FLIGHT  TIME  148.00 


2.15  VHP  7.361  OPA  -13.06  RAP  53.01  ECC  1.3866 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .41 

18  0 20 

3519.0 

-27.27 

171  .57 

61  .40 

23  26  26 

2431  .5 

-2 7.26 

89.81 

61  .4] 

18  0 20 

3519.0 

-27.27 

171 .57 

61  .40 

23  26  26 

2431  .5 

-27.26 

89.81 

61  .41 

1 8 0 20 

3519.0 

-27.27 

171 .57 

61  .40 

23  26  26 

2431  .5 

-27.26 

89.81 

ORBIT  DETERMINATION  ACCURACY 


4J3.9 

SG3 

135.3 

ST 

1166.0 

SR 

354.5 

SS 

315.3 

.7584 

RTF 

.8603 

CRT 

.7460 

CRS 

-.9928 

CST 

-.8097 

.3057 

R13 

.8616 

LSA 

1245.0 

MSA 

285.5 

SSA 

15.0 

333.1 

THA 

3.20 

EL! 

1216.3 

EL2 

230.2 

AlF 

13.04 

ARRIVAL  OATE  AUG  9 1969 


HELIOCENTRIC  CONIC 


RL 

148.75 

LAL 

.00 

LOL 

173.24 

VL 

26.886 

GAL 

-5.19 

RP 

106.31 

LAP 

-2.33 

LOP 

33.17 

VP 

37.272 

GAP 

9.37 

RC 

165.276 

Gl 

21  .28 

GP 

-27.31 

ZAL 

128.54 

ZAP 

149.34 

PLANETOCENTRIC  CONIC 

C3 

21 .720 

VHL 

4,660 

DLA 

35.27 

RAL 

30.93 

RAO 

6567.9 

OISTANCE  443.114 

86.38  HCA  219.99  SMA  125.02 
92.78  TAL  200.39  TAP  60.38 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

68.03 

17  15  52 

4066.70 

-23.54 

111.97 

22  37  51 

3045.66 

-23.53 

68.03 

17  15  52 

4066.70 

-23.54 

111.97 

22  37  51 

3045.66 

-23.53 

68.03 

17  15  52 

4066.70 

-23.54 

111.97 

22  37  51 

3045.66 

-23.53 

differential 

CORRECTIONS 

VEL  11.962 

PTH  2.13 

VHP  7.331 

OPA  -10.35 

RAP  54.46 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

262.92 

62.94 

18  23  39 

3466.7 

-26.97 

262.91 

62.93 

23  28  36 

2445.7 

-26.96 

262.92 

62.94 

18  23  39 

3466.7 

-26.97 

262.91 

62.93 

23  28  36 

2445.7 

-26.96 

262.92 

62.94 

18  23  39 

3466.7 

T -26.97 

262.91 

62.93 

23  28  36 

2445.7 

-26,96 

TOE  .6981  TRA-1. 6747  TC3-3.6732  BAU  1.1266 
ROE  .2916  RRA  -.0109  RC3  -.2239  FAU  .04072 
FOE  .3755  FRA  -.0619  FC3-J .6230  BSP  14056 
BOE  .7566  BRA  1.6747  BC3  3.8797  FSP  -433 


INJ  LONG 
174.82 

96.36 
174.62 

98.36 
174.82 

96.36 

MIO-CCURSE  EXECUTION  ACCURACY 
SGT  4466.6  SGR  415.1  SG3  136.9 

RRT  .5919  RRF  .7339  RTF  .6571 

SGB  4505.8  R23  .2776  R13  .8582 

SGI  4493.4  SG2  334.1  THA  3.15 


ECC  .20959  INC  3,6210  VJ  29.955 
RCA  98.81  APO  151.22  V2  34.990 
ZAC  142.51  ETC  196.04  ClP-165.50 


167.24 

90.79 

167.24 

90.79 

167.24 

90.79 

ORBIT  DETERMINATION  ACCURACY 
ST  1149.2  SR  358.6  5S  294.4 
CRT  .7573  CRS  -.9957  CST  -.7907 
LSA  1207,0  MSA  280.9  SSA  17.3 
ELI  1182.2  EL2  227.6  AlF  13.82 


2253 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69 


LAUNCH  DATE  MAR  U 1969 


FLIGHT  TIME  150.00 


ARRIVAL  CATE  AUG  11  1969 


heliocentric  conic 

RL  140.75  LAL  .00  LOt  173-24  VL  26.817 

RP  108.26  LAP  -2.10  LOP  36.37  VP  37.234 

RC  167.370  Gl  19.33  GP  -25.49  7Al  126.99 

planetocentric  CONIC 


DISTANCE  440.026 

GAL  -4.70  A7L  86.81  HCA  223.17  SMA  124.58  ECC  .21049  INC  3.1935  VI  29.955 

GAP  9.57  A7P  92.33  TAL  J98.54  TAP  6j  .72  RCA  98.36  APO  150.80  V2  35.003 

7AP  151.24  ETS  303.M  7AE  120.03  ETE  201.26  7AC  145.09  ETC  195.39  CUP-J66. 20 


C3  20.222 

VHL  4.497 

CLA  34.25 

RAL  34.28 

RAO  6567.0 

VEL  11.900 

PTH  2.11 

VHP  7.330 

OPA  -7.92 

RAP  56.04 

ECC  1 .3320 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

TNJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.88 

■ 1 7 40  1 

4016.96 

-23.42 

170.84 

264.79 

64.27 

10  46  58 

3417.0 

-26.68 

163.19 

110.12 

J2  40  28 

3061 .09 

-23.41 

99.51 

264.70 

64.26 

23  31  29 

2461  .1 

-26.67 

91  .86 

69.88 

17  40  1 

4016.96 

-23.42 

170.84 

264.79 

64.27 

10  46  50 

3417.0 

-26,68 

163.19 

110.12 

22  40  28 

3061 .09 

-23.41 

99.51 

264.78 

64.26 

23  31  29 

2461 .1 

-26.67 

91  .86 

69.88 

17  40  1 

4016.96 

-23.42 

170.84 

264.79 

64.27 

10  46  58 

3417.0 

-26 . 60 

163.19 

110.12 

22  40  28 

3061 .09 

-23.4J 

99.51 

264.70 

64.26 

23  31  29 

2461  .1 

-26.67 

91  .86 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.6660 

TRA-J .5349 

TC3-4 .2392 

BAU 

1.1477 

SOT 

4566.6  SGR 

418.2 

SG3 

3 37.8 

ST 

1112.1 

SR 

364.3 

SS 

274.0 

ROE 

.2059 

RRA  -.0093 

RC3  -.2279 

FAU 

.03907 

RRT 

.5889  RRF 

.7076  RTF 

.8549 

CRT 

.7721 

CRS 

-.996 0 

CST 

-.7707 

FOE 

.3387 

FRA  -.0017 

FC3-1 .7071 

BSP 

14330 

see 

4585.7  R23 

.2491 

R13 

.8559 

LSA 

117  0,0 

MSA 

275 . 3 

SSA 

19.7 

60E 

.7247 

BRA  1.5349 

0C3  4.2454 

FSP 

-436 

SGI 

4573.2  SG2 

337.5 

THA 

3.10 

ELI 

1140.6 

El2 

224.1 

alf 

14.77 

INCH 

DATE  MAR  14  1969 

FLIGHT  TIME 

J52.00 

ARRIVAL 

DATE 

AUG 

13  1969 

HELIOCENTRIC  CONIC 


OISTANCE  454.531 


RL  148.75 

LAL 

.00 

LOL  173.24 

VL  26.749 

GAL  -4 . 36 

A7L  07.19 

HCA  226.37 

SMA 

124.16 

ECC  .21150 

INC  2.8136 

VI 

29.955 

RP  108.22 

LAP 

-2.04 

LOP  39.57 

VP  37.190 

GAP  9.77 

ATP  91.94 

TAL  196.69 

TAP 

63.05 

RCA  97.89 

APO  150.43 

V2 

35.016 

RC  169.445  GL  17.51 

planetocentric  conic 

GP  -23.89 

ZAL  125.10 

ZAP  *52.94 

ETS  303.30 

7AE  128.67 

ETE 

200.17 

7AC  147.63 

ETC  194.70 

CLP 

-166.91 

C3  10.945 

VHL 

4.353 

OLA  33.34 

RAL  37.75 

RAO  6567.0 

VEL  11.046 

PTH  2.10  VHP 

7.351 

OPA  -5.72 

RAP  57.73 

ECC 

1 .3110 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .62 

10 

4 27 

3969.00 

-23.28 

167.04 

266.92 

65.43 

19 

10  36 

3369.0 

-26.40 

159.34 

100.30 

22 

43  39 

3078.13 

-23.27 

100.76 

266.91 

65.42 

23 

34  50 

2470.1 

-26.38 

93.06 

71  .62 

18 

4 27 

3969.00 

-23.28 

167.04 

266.92 

65.43 

19 

10  36 

3369.0 

-26.40 

159.34 

108.38 

22 

43  39 

3078.13 

-23.27 

100.76 

266.91 

65.42 

23 

34  50 

2478.1 

-26.38 

93.06 

110.00 

23 

50  59 

2871 .74 

-28.43 

07.09 

269.25 

70.17 

24 

38  51 

2271 .7 

-30.87 

70.74 

110.00 

21 

56  10 

3223.38 

-18.31 

109.33 

264.21 

60.62 

22 

50  1 

2623.4 

-22.08 

102.23 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.6409 

TRA-i .3860 

TC3-4.5994 

BAU 

1.1664 

SGT 

4630.1  SGR 

422.6  SG3 

137.9 

ST 

1075.0 

SR 

371  .5 

55 

257.8 

ROE 

.2022 

RRA  -.0063 

RC3  -.2313 

TAU 

.03876 

RRT 

.5822  RRF 

.6805  RTF 

.8528 

CRT 

.7914 

CRS 

-.9923 

CST 

-.7495 

FOE 

• 3056 

FRA  .0580 

FC3-1 .7711 

BSP 

14530 

SG6 

4657.3  R23  . 

.2229  Rl 3 

.8537 

LSA 

1134.7 

MSA 

268.3 

SSA 

22.5 

BDE 

.7003 

BRA  1.3861 

BC3  4.6052 

FSP 

-433 

SGI 

4644.7  SG2 

343.1  THA 

3.05 

ELI 

1116.1 

EL2 

218.7 

ALF 

15.92 

LAUNCH  DATE  MAR  U 1969 


flight  time  154.00 


ARRIVAL  DATE  AUG  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  460.228 


RL  148.75 

LAL 

- 00 

LOL  173,24 

VL  26.683 

Gal  -3.92 

A7l  87.53 

HCA 

229.56 

SMA 

123.74 

ECC  .21286 

INC  2.4717 

VI 

29.955 

RP  108.18 

LAP 

-1  .88 

LOP  42.77 

VP  37.165 

GAP  9.97 

A7P  91 .60 

TAL 

194.03 

TAP 

64.39 

RCA  97.40 

APO  150.09 

V2 

35 .030 

RC  171 .498 

GL 

15.77 

GP  -22.40 

7AL  122.92 

7AP  154.49 

ETS  303.29 

7AE 

129.22  ETE 

199.19 

7AC  150.14 

ETC  194.22 

Clp 

-167.63 

PLANETOCENTRIC  CCNIC 

C3  17.855 

VHL 

4.225 

OLA  32.52 

RAL  41.33 

RAD  6567.7 

VEL  11.800 

PTH 

2.09 

VHP 

7.391 

OPA  -3.72 

RAP  59.52 

ECC 

1 .2930 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.29 

10 

29  31 

3921 .85 

-23.13 

163.34 

269.30 

66.47 

19 

34  53 

3321 .9 

-26.11 

155.59 

106.71 

22 

47  13 

3097,51 

-23.11 

102, IS 

269.30 

66.46 

23 

30  50 

2497.5 

-26.09 

94 .43 

73.29 

18 

29  31 

3921 ,85 

-23.13 

163.34 

269.30 

66.47 

19 

34  53 

3321  .9 

-26.11 

155.59 

106.71 

22 

47  13 

3097,51 

-23.11 

102,18 

269.30 

66.46 

23 

38  50 

2497.5 

-26.09 

94  .43 

110.00 

0 

32  15 

2705.69 

-30,27 

01  .07 

272.23 

73.31 

1 

10  41 

2185.7 

-32.26 

72.42 

110.00 

21 

47  35 

3201 ,67 

-16.33 

112.69 

265.63 

59.54 

22  42  17 

2601 .7 

-20.25 

105.76 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.6161  TRA- 

■1  .2327 

TC3-4.9613 

BAU 

1.1056 

SGT 

4712.4 

SGR 

428.1 

SG3 

137.0 

ST 

1033.2  SR 

370.7 

SS 

240.1 

ROE 

.2792  RRA 

-.0025 

RC3  -.2364 

FAU  .03761 

RRT 

.5760 

RRF 

.6544 

RTF 

.0525 

CRT 

.8123  CRS 

-.9030 

CST 

-.7  250 

FOE 

.2722  FRA 

.1134 

FC3-1 .0238 

BSP 

14  798 

SG0 

4731.8 

R23 

.1965 

Rl  3 

.8533 

LSA 

1095.7  MSA 

259.3 

SSA 

25,7 

0OE 

.6764  BRA 

1 .2327 

0C3  4.9669 

FSP 

-434 

SGI 

47J0. 9 

SG2 

349.5 

THA 

3.01 

ELI 

1079.9  EL2 

211  .3 

ALF 

17.26 

LAUNCH  DATE  MAR  14  1969 


FLIGHT  TIME  156.00 


ARRIVAL  CATE  AUG  17  1969 


HELIOCENTRIC  CONIC 

Rl  140.75  LAL  ,00  LOL  173.24  VL  26.617  GAL 
RP  108.14  LAP  -1.72  LOP  45.90  VP  37.120  GAP 


DISTANCE  465.916 

-3.48  A7L  87.84  HCA  232.76  SMA  123.34  ECC  .21435  INC  2.1600  VI  29.955 
10.18  A7P  91.31  TAL  192.96  TAP  65.72  RCA  96.90  APO  149.70  V2  35.043 


RC  173.532  CL  14.09  GP  -21.24  7Al  120.45  7AP  155.91  ETS  303.11  7AE  129.69  ETE  198.31  7AC  152.64  ETC  193.70  CLP-168.35 
planetocentric  CONIC 


C3  16.929 

VHL 

4.114 

DLA  31.76 

RAL  45.06 

RAD  6567. 

,7  VEL  11.761 

PTH  2.00 

VHP  7, 

.447 

OPA  -1.09 

u> 

Q_ 

s 

ECC 

1 .2706 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.98 

!0 

55  39 

3074.42 

-22.94 

J 59.64 

271 ,95 

67.4J 

20  0 

14 

3274.4 

-25.00 

151  .05 

105.02 

22 

50  50 

3120.28 

-22.93 

103.03 

271 .95 

67.40 

23  42 

50 

2520.3 

-25.79 

96.04 

74.98 

10 

55  39 

3074.42 

-22.94 

1 59.64 

271.95 

67.41 

20  0 

14 

3274,4 

-25.80 

151  .85 

105.02 

22 

50  50 

3120.28 

-22.93 

103.83 

271 .95 

67.40 

23  42 

50 

2520.3 

-25.79 

96.04 

110.00 

1 

3 38 

2720,68 

-31.45 

76.37 

275.13 

75,86 

I 48 

59 

2120.7 

-33.07 

67,52 

110.00 

21 

45  57 

3322.02 

-14.92 

114.97 

267,67 

58.80 

22  41 

19 

2722.0 

^18^94 

100.15 

differential 

. CORRECTIONS 

MID- 

-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .5913 

TRA* 

-1  .0723 

TC3-5.3156 

BAU  1.2043 

SGT 

4705.0  SGR 

434.3  SG3 

137.4 

ST  986.3 

SR  306.0 

SS 

223.1 

ROE  .2772  RRA 

.0024 

RC3  -.2420 

FAU  .03638 

RRT 

.5688  RRF 

.6294  RTF 

.8531 

CRT  .0352 

CRS  -.9653 

CST 

-.6953 

FDE  .2397  FRA 

.1665 

FC3-1  .8604 

BSP  15061 

SG0 

4804.6  R23 

.1719  Rl  3 

.8538 

LSA  1053.2  MSA  240,2 

SSA 

29.6 

BDE  .6530 

BRA 

1 .0724 

0C3  5.3211 

FSP  -433 

SGI 

4/91.4  SG2 

356.0  THA 

2.97 

ELI  1039.9 

EL2  201 ,4 

ALF 

10.03 

2254 


J PL  TM  33-99 


EARTH.  VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CATE  MAR  14  1969 


flight  time  158.00 


ARRIVAL  CATE  AUG  19  1969 


DISTANCE  471.593 

-3.02  47L  88.12  MCA  235.96  SMA  122.95  EC C .21606  INC  1 .0749  VI 
10.40  A7P  91.05  TAL  191.09  TAP  67.05  RCA  96.38  APO  M9.51  V2 


heliocentric  CONIC 

RL  148.75  LAL  .00  LOL  173.24  VL  26.552  GAL 

RP  108.10  LAP  -1 .55  LOP  49.18  VP  37.094  GAP 

RC  175.544  GL  12.47  GP  -20.14  7Al  117.71  7AP  157.20  ETS  302.76  7A£  130.11  ETE  197.51  7AC  155.12  ETC  193.19  CLP-169.08 

planetocentric  CONIC 


29.955 

35.056 


C3  16.152 

VHL 

4.019 

CLA  31.03 

RAL  48.94 

RAO  6567, 

.6  VEL  11.7?8 

PTH  2.07 

VHP  7. 

517 

DPA  -.23 

RAP  63.37 

ECC 

1 .2658 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.75 

19 

23  30 

3824.78 

-22.71 

155.78 

274.87 

68.27 

20  27 

14 

3224 .0 

-25.46 

147.97 

103.25 

22 

53  55 

3148.43 

-22.70 

105.85 

274.87 

68.26 

23  46 

24 

2548.4 

-25.45 

98.04 

76.75 

19 

23  30 

3824.78 

-22.71 

155.78 

274.87 

68.27 

20  27 

14 

3224.8 

-25.46 

147.97 

103.25 

22 

53  55 

3148.43 

-22.70 

105.85 

274.87 

68.26 

23  46 

24 

2540.4 

-25.45 

98.04 

110.00 

1 

32  35 

2666.25 

-32.28 

72.34 

278.13 

70.10 

2 17 

1 

2066.2 

-33.59 

63.35 

110.00 

21 

47  57 

3354.96 

-13.76 

116.81 

270.14 

50.39 

22  43 

52 

2755.0 

-17.04 

110.07 

DIFFERENTIAL  CORRECTIONS 

MID* 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURA CY 

TCE  .5651 

TRA 

-.9036 

TC3-5.6531 

BAU  1.2219 

SGT 

4053.5  SGR 

440.8  SG3 

136.7 

ST  933.2 

SR  393.1 

ss 

207.0 

ROE  .2757 

RRA 

.0084 

RC3  -.2479 

FAU  .03507 

RRT 

.5612  RRF 

.6059  RTF 

.8545 

CRT  .8601 

CRS  -.9349 

CST 

-.6582 

FOE  .2077 

FRA 

.2176 

FC3-1 .8798 

BSP  15316 

SGB  4873.5  R23 

.1493  R13 

.8551 

LSA  1006.0 

MSA  234.7 

SSA 

34.4 

BCE  .6287 

BRA 

.9036 

BC3  5.6586 

FSP  -433 

SGI 

4059.8  SG2 

364.4  THA 

2.93 

ELI  995.0 

EL2  188.1 

alf 

20.69 

LAUNCH  CATE  MAR  14  1969 


heliocentric  conic 


flight  TIME  160.00 
DISTANCE  477.260 


ARRIVAL  DATE  AUG  21  1969 


RL  148. 75 

LAL  .00 

LOL  173.24 

VL  26.480 

gal  -2.55 

A7L  88.39 

HCA 

239.16 

SMA  122.56 

ECC 

.21799 

INC  1 .6097 

VI 

29.955 

RP  108.06 

LAP  -1.38 

LOP  52.39 

VP  37.061 

GAP  10.62 

A7P  90.83 

TAL 

189.22 

TAP  68.38 

RCA 

95.05 

APO  149.28 

V2 

35.069 

RC  177.535 

GL  10.88 

GP  -19.15 

7AL  114.73 

ZAP  158.39 

ETS  302.24 

7AE 

130.48 

ETE  196.80 

ZAC 

157.59 

ETC  192.71 

CLP 

-169.00 

PLANETOCENTRIC  CONIC 

C3  15.517 

VHL  3.939 

OLA  30.30 

RAL  52.97 

RAO  6567.6 

VEL  11.701 

PTH 

2.06 

VHP  7.600 

DPA 

1 .30 

RAP  65.40 

ECC 

1 .2554 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

? LONG 

70.73 

19  53  58 

3770.03 

-22.43 

151 .56 

278 .06 

69.07 

20  56  48 

3170.0 

-25.07 

143.73 

101 .27 

22  55  35 

3185.00 

-22.42 

108.40 

278.06 

69.06 

23  48  40 

2585.0 

-25.06 

1.00.64 

78.73 

19  53  50 

3770.03 

-22.43 

151  .56 

278 .06 

69.07 

20  56  48 

3170.0 

-25.07 

143.73 

101 .27 

22  55  35 

3185.00 

-22.42 

108.40 

278.06 

69.06 

23  48  40 

2585.0 

-25.06 

100.64 

110.00 

2 0 29 

2618.18 

-32.90 

68.73 

281 .31 

80.16 

2 44  7 

2018.2 

-33.91 

59.64 

110.00 

21  52  10 

3384.05 

-12.69 

118.46 

272.98 

57.99 

22  48  35 

2784.9 

-16 .82 

111.80 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.5306 

TRA 

-.7231 

TC3-5.9570 

BAU 

1.2371 

SGT  4912.2 

SGR 

447.6 

SG3 

135.4 

ST 

875.9 

SR 

400.2 

SS 

194.4 

ROE 

.2751 

RRA 

.0161 

RC3  -.2525 

FAU 

.03362 

RRT 

.5522  RRF 

.5043 

RTF 

.8555 

CRT 

.8881 

CRS 

-.8867 

CST 

-.6152 

FOE 

.1781 

FRA 

.2692 

FC3-1 .8759 

BSP 

154  74 

SGB 

4932.5 

R23 

.1309  R13 

.8560 

LSA 

957.0 

MSA 

218.4 

SSA 

40.6 

BOE 

.6040 

BRA 

.7233 

BC3  5.9631 

FSP 

-427 

SGI 

4918.4 

SG2 

372.7 

THA 

2.90 

ELI 

947.9 

EL2 

170.0 

alf 

22.86 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  108.02  LAP  -1.21  LOP  55.60 

RC  179.506  GL  9.32  GP 

planetocentric  conic 


flight  time  162.00 


ARRIVAL  CATE  AUG  23  3969 


26.425  CAL 
37.028  GAP 


DISTANCE  482.913 

-2.06  A7L  88.64  HCA  242.37  SMA  122-19  ECC  .22017  INC  1.3615  VI  29.955 
10.86  A7P  90.63  TAL  187.34  TAP  69.71  RCA  95.29  APO  149.09  V2  35.083 


C3  15.020 

VHL 

3.876 

DLA  29.56 

RAL  57.14 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

81 .15 

20 

29  0 

3704.05 

-22.07 

98.85 

22 

53  50 

3236.35 

-22.06 

100.00 

23 

40  16 

3087.83 

-24.93 

100.00 

22 

25  16 

3327.80 

-19.26 

110.00 

2 

28  6 

2574.19 

-33.36 

110.00 

21 

57  51 

3414.20 

-11.62 

3IFFERENTIAL  CORRECTIONS 

TOE  .5030 

TRA 

-.5371 

TC3-6.2355 

BAU  1.2532 

ROE  .2744 

RRA 

.0246 

RC3  -.2577 

FAU  .03224 

FOE  . 1 464 

FRA 

.3172 

FC3-J .8584 

BSP  15713 

BOE  .5730 

BRA 

.5377 

6C3  6.2408 

FSP  -424 

-18.27  7AL  111.51  7AP  159.49  ETS  301.55  7AE  130.81  ETE  196.15  7AC  160.06  ETC  192.22  ClP-170.52 

RAO  6567.6  VEL  11.679  PTH  2.05  VHP  7.695  OPA  2.69  RAP  67.50  ECC  1.2472 
INJ  LONG  INJ  RT  ASC 
146. 5J  281.51 

112.15  281.51 

102.19  282.56 

117.74  280.31 

65.38  284.70 

120.07  276.13 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4974.6  SGR 
RRT  .5441  RRF 
SG0  4995.3  R23 
SGI  4980.8  SG2 


1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.83 

21 

30  44 

3104.0 

-24.62 

138.67 

69.81 

23 

47  47 

2636.3 

-24.61 

104 .31 

72.96 

24 

31  44 

2487.8 

-27.03 

94.02 

66.69 

23 

20  44 

2727.8 

-22.25 

130. 22 

82.09 

3 

11  0 

1974  .2 

-34.10 

56.22 

57.62 

22 

54  45 

2814.2 

-15.81 

113.47 

OR0IT  DETERMINATION  ACCURACY 


LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 
RP  107.98  LAP  -1.03  LOP  58.82 
RC  181  .455  GL  7.78  GP 
planetocentric  conic 
C3  14.661  VHL  3.829  OLA  28.78  RAL 


454.1 

SG3 

134.2 

ST 

805.6 

SR 

405.9 

SS 

181  .9 

.5644 

RTF 

.8582 

CRT 

.9147 

CRS 

-.8111 

CST 

-.5575 

.1129  R13 

.8586 

LSA 

896.9 

MSA 

199.7 

SSA 

49.2 

380.5 

THA 

2.86 

ELI 

889,7 

EL2 

140.5 

alf 

25.50 

164.00 

ARRIVAL 

DATE 

AUG 

25  1969 

VL 

VP 


DISTANCE  488.551 

-1.56  A7L  88.87  HCA  245.58  SMA  121.82  ECC  .22259  INC  1.1273  VI  29.955 

Jl.ll  A7P  90.47  TAL  185.47  TAP  71.05  RCA  94.71  APO  148.94  V2  35.095 

17.48  7AL  108.08  2AP  160.51  £TS  300.68  7A£  131.12  ETE  195.56  7 AC  162.53  ETC  191.7?  CLP-I?|.24 

61.44  RAO  6567.6  VEL  11.664  PTH  2.05  VHP  7.801  OPA 


26.364  GAL 
36.996  GAP 


3.97  RAP  69.66  ECC  I .2413 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.64 

21  14  2 

3609.04 

-21  .64 

139.33 

285.23 

70.55 

22  14  11 

3009.0 

-24.09 

131  .49 

95.36 

22  43  9 

3320.55 

-21 .63 

118.19 

285.22 

70.54 

23  38  30 

2720 . 5 

-24.08 

110.35 

100.00 

0 32  18 

2982.31 

-26.84 

94.93 

286.92 

76.32 

I 22  0 

2382.3 

-28.46 

86.50 

100.00 

22  11  30 

3422.51 

-16.60 

123.52 

283.04 

64.78 

23  8 32 

2822.5 

-19.86 

116.24 

110.00 

2 55  49 

2532.96 

-33.71 

62.21 

288.31 

83.94 

3 38  2 

1933.0 

-34.18 

53.00 

110.00 

22  4 28 

3444.62 

-10.51 

121.72 

279.57 

57.28 

23  1 52 

2844.6 

-14.75 

115.18 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORB I T DETERMINATION  ACCURACY 


TOE 

.4  599 

TRA 

-.3422 

TC3-6 . 4663 

BAU 

1.2684 

SGT 

5033.4 

SGR 

460.0 

SG3 

132.7 

ST 

725.6 

SR 

410.3 

SS 

172.7 

ROE 

.2739 

RRA 

.0342 

RC3  -.2610 

FAU 

.03004 

RRT 

.5358 

RRF 

.5460  RTF 

.0615 

CRT 

.9403 

CRS 

-.6996 

CST 

-.49 Oi 

FOE 

.1142 

FRA 

.3636 

FC3-1 .8212 

BSP 

15943 

SGB 

5054.4 

R23 

.0967 

R13 

.0618 

LSA 

830.0 

MSA 

179.0 

SSA 

61  .0 

BOE 

.5353 

BRA 

.3439 

BC3  6.4716 

FSP 

-422 

SGI 

5039.5 

SG2 

387.9 

THA 

2.82 

ELI 

824.4 

EL2 

122.9 

ALF 

28.70 

2255 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  f VOL  4.  1968-69  ■ 


LAUNCH  CATE  mar  14  1969  FLIGHT  TIME  166.00  ARRIVAL  CATE  AUG  27  196 9 

HELIOCENTRIC  CONIC  DISTANCE  494.17? 

RL  148.75  LAL  .00  La  173.24  VL  26.303  CAL  '1.04  AZL  89.10  HCA  248.79  SWA  121 .47  ECC  .22529  INC  .9044  V]  2 9.955 

RP  107.94  LAP  -.84  LOP  62.03  VP  36.965  GAP  11.37  A7P  90.33  TAL  183.59  TAP  7?. 38  RCA  94.10  APO  148.83  V?  35.108 

RC  183.384  GL  6.27  GP  -J6.77  7AL  104.46  7AP  161.45  ETS  299.6?  7AE  131.40  ETE  195.03  7AC  165.00  ETC  191.18  ClP-171.96 

PLANE TOCENTRIC  CONIC 


C3  14.442 

VHL  3.800 

Ola  27.95 

RAL  65.86 

RAO  6567.6 

VEL  11.654 

PTH  2.05 

VHP 

7.910 

OPA  5.14 

RAP  71  .87 

ECC  I .2377 

LNCH  A7MTH 

LNCH  TIME 

L-!  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

22  56  27 

3330.67 

-24.02 

119.75 

290.1  6 

74.53 

23 

51  58 

2730.7 

-25.91 

111  .59 

90.00 

21  35  57 

3592.23 

-18.24 

136.74 

288 .06 

67.96 

22 

35  49 

2992.2 

-21 .08 

129.21 

100.00 

1 11  51 

2906.85 

-27.94 

89.59 

291 .19 

78.92 

2 

0 18 

2306.9 

-29.19 

8]  .01 

100.00 

22  7 10 

3491 .28 

-14.56 

127.61 

286.33 

63.60 

23 

5 21 

2891 .3 

-17.99 

120.49 

110.00 

3 23  51 

2493.70 

-33.95 

59.17 

85.72 

4 

5 25 

1893.7 

-34.17 

49.93 

1 ID. 00 

22  11  39 

3477.20 

-9.30 

123.47 

283 .26 

56.96 

23 

9 36 

2877.2 

-13.59 

1 17.00 

DIFFERENTIAL  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4078 

TRA  -.1366 

TC3-6 ,6368 

BAU  1.2824 

SGT  5086.9  SGR 

465.2  SG3 

131 .0 

ST  637.0 

SR  413.3 

SS  1 68 . 5 

ROE  .2737 

TRA  .0450 

RC3  -.2640 

FAU  .02942 

RRT 

.5273  RRf 

.5290  RTF 

.8650 

CRT  .9609 

CRS  -.5474 

CST  -.4263 

FOE  .0814 

FRA  .4096 

FC3-1 .7635 

BSP  16145 

SOB  5 108.2  *23 

.0825  R13 

.8653 

LSA  757.4 

MSA  159.6 

SSA  76.8 

BOE  .4  911 

BRA  .1438 

0C3  6.6420 

F$P  -418 

SGI  5 092.9  SC2 

394.8  THA 

2.78 

ELI  753.2 

El2  96.8 

ALF  32.55 

LAUNCH  DATE  MAR  14  1969 

FLIGHT  TIME  168.00 

ARRIVAL  DATE 

AUG  29  1969 

HELIOCENTRIC  ccnic 

DISTANCE  499.774 

Rl  148.75 

LAL  .00 

La  173.24 

VL  26.243 

GAL  -.51 

AZL  89.31 

HCA  252.01 

SMA 

121.12 

ECC  .22828 

INC  .6909 

VI  29.955 

RP  107.90 

LAP  -.66 

LOP  65.25 

VP  36.934 

GAP  11.64 

AZP  90.21 

TAL  181.12 

TAP 

73.72 

RCA  93.47 

APO  148.77 

V?  35.120 

RC  185.291 

GL  4.79 

GP  -16.15 

ZAL  100.69 

ZAP  162.32 

ETS  298.37 

ZAE  131.65 

ETE 

194.55 

ZAC  167.46 

ETC  190.55 

CLP- 1 7? . 67 

planetocentric  conic 

- - 

— 

C3  14.369 

VHL  3.791 

DLA  27.05 

RAL  70.35 

RAD  6567.6 

VEL  11.651 

PTH  2.05 

VHP 

8.047 

OPA  6.21 

RAP  74 . 1 3 

ECC  1 .2365 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

23  48  28 

3217.44 

-25.85 

111.96 

294.94 

78.02 

24 

42  6 

2617.4 

-27.24 

103.57 

90.00 

21  19  47 

3703.22 

-15.28 

143.53 

291 .26 

65.86 

22 

21  31 

3103.2 

-18.41 

136.26 

1 00.00 

1 48  31 

2843.11 

-28.69 

85.00 

295.52 

81.23 

2 

35  54 

2243.1 

-29.61 

76.32 

1 00.00 

22  6 21 

3552.78 

-12.67 

131.19 

289.9 7 

62.70 

23 

5 34 

2952.8 

-16.23 

124 .?1 

no. oo 

3 52  14 

2456.02 

-34.10 

56.24 

296,15 

87.45 

4 

33  JO 

1856.0 

-34.08 

46.99 

110.00 

22  19  8 

3512.64 

-7.98 

125.37 

287,18 

56.65 

23 

17  41 

2912.6 

-12.31 

118.95 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

.3465 

TRA 

.0806 

TC3-6.7356  8AU 

1.2949 

SGT 

5135.1 

SGR 

469.8 

SG3 

129.2 

ST 

547.2 

SR 

414.9 

SS 

170.9 

ROE 

.2738 

RRA 

.0569  RC3  -.2641 

FAU 

.02801 

RRT 

.5192 

RRT 

.5137 

RTF 

.8692 

CRT 

.9639 

CRS 

-.3647 

CST 

-.3989 

FOE 

.0404 

FRA 

.4  548 

FC3-1 .6874 

BSP 

16303 

SG6 

5156.5 

R23 

.0698 

R13 

.8694 

LSA 

684.4 

MSA 

157.2 

SSA 

87.8 

BOE 

-4416 

BRA 

.0986 

6C3  6.7408 

FSP 

-413 

SGI 

5140.9 

SG2 

401.1 

THA 

2.74 

ELI 

681  .0 

El2 

88,7 

alf 

36.89 

LAUNCH 

CATE 

MAR 

14  1969 

flight 

TIME 

170.00 

arrival 

DATE 

AUG 

31  1969 

HELIOCENTRIC  CONIC  DISTANCE  505.355 

Rl  148.75  LAL  .00  La  173.24  VL  26.184  GAL  .05  A7L  69. 5j  HCA  255.22  SMA  120.78  ECC  .23157  INC  .4850  VJ  29.955 

RP  107.87  LAP  -.47  l0P""68.46  VP  36.904  GAP  11.92  AZP  90,12  TAL  179.85  TAP  75.07  RCA  92.81  APO  148.75  V2  35 . 1 32 

RC  187.175  CL  3.34  GP  -15.55-  ZAL  96.79  7AP  163.13  ETS  296.93  7AE  131.89  ETE  194.12  7AC  169.93  ETC  189.74  ClP-373.38 

PLANETaENTRIC  CONIC 

C3  14.450  VHL  3.801  OLA  26.08  RAL  74.90  RAD  6567.6  V£L  11.655  PTH  2.05  VHP  8.188  OPA  7.19  RAP  76.43  ECC  1 .2378 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

90.00 

0 34  49 

3137.44 

-26.86 

106.32 

299.60 

80.67 

1 

27  6 

2537.4 

-27.87 

97.80 

90.00 

21  13  37 

3785.73 

-12.92 

148.44 

294,97 

64,58 

22 

16  43 

3185.7 

-36.24 

141 .34 

100.00 

2 23  43 

2786.34 

-29.21 

80.86 

299.97 

83.35 

3 

10  JO 

2186,3 

-29,8? 

72.11 

100.00 

22  7 24 

3612.06 

-10.80 

134.60 

293.88 

61 .96 

23 

7 36 

3012.1 

-14,47 

327.73 

110.00 

4 20  52 

2419.81 

-34.17 

53.41 

300.35 

89.12 

5 

1 12 

1819.8 

-33.92 

44  . 1 8 

no. oo 

22  26  44 

3551  /35 

-6.53 

127.42 

291.30 

56.37 

23 

25  56 

2951  .3 

-10.90 

121  .06 

DIFFERENTIAL  CORRECTIONS  1 MID-COURSE  EXECUTION  ACCURACY  ORBIT  DE TERMINATION  ACCURACY 


TDE 

.2850 

TRA 

.3185 

TC3-6.7248 

BAU 

1.3001 

SGT 

5158.5 

SGR 

474,7 

SG3 

126.5 

ST 

483.5 

SR 

417.7 

SS 

185.4 

ROE 

.2761 

RRA 

.0720 

RC3  -.2552 

FAU 

.02605 

RRT 

.5045 

RRF 

,5023 

RTF 

.8660 

CRT 

.9182 

CRS 

-.2278 

CST 

-.4939 

FOE 

.0246 

FRA 

.5105 

FC3-1 .5605 

BSP 

16047 

SG6 

5180.3 

R23 

.0726 

Rl  3 

.8663 

LSA 

630.5 

MSA 

197,4 

SSA 

70.3 

BOE 

.3968 

BRA 

.3266 

BC3  6.7?97 

FSP 

-374 

SGI 

5164.1 

SG2 

409.5 

THA 

2.67 

ELI 

626.0 

El2 

127.8 

alf 

40.46 

LAUNCH  DATE  MAR  14  1969  FLIGHT  TIME  172.00  ARRIVAL  DATE  SEP  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  510.911 

RL  148.75  LAL  .00  La  173.24  VL  26.126  GAL  .62  AZL  89.71  HCA  258.44  SMA  120.45  ECC  .23520  INC  .2848  VI  29.955 

RP  107.83  LAP  -.28  LOP  71.68  VP  36.874  GAP  12*23  A7P  90.06  TAL  177.98  TAP  76.42  RCA  92.12  APO  148.77  V?  35.144 

RC  189.037  GL  1.94  GP  -15.02  ZAl  92.80  ?AP  163.88  ETS  295.28  7AE  132.12  ETE  193.72  7AC  172.40  ETC  188.56  ClP-174.09 

planetocentric  CONIC 


C3  14.698 

VHL 

3.834 

OLA  25.04 

RAL  79.44 

RAO  6567.6  VEL  11.665 

PTH  2.05 

VHP  8.341 

OPA  8.07 

RAP  70 , 70 

ECC 

1 .2419 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

13  37 

3070.89 

- 27.50 

101 .56 

304.28 

82.98 

2 4 

48 

2470.9 

-20.19 

92.96 

90.00 

21 

11  5 

3859.82 

-10.72 

152.77 

298.96 

63.63 

22  15 

25 

3259.8 

-14.17 

145.80 

100.00 

2 

57  54 

2734.67 

-29.56 

77,06 

304.52 

85.32 

3 43 

28 

2134.7 

-29.89 

60.27 

100.00 

22 

9 29 

3671 .27 

-8.08 

ur.95 

298.01 

61.34 

23  10 

41 

3071 .3 

-12.64 

131  .10 

110.00 

4 

49  36 

2385.21 

-34.10 

50.71 

304.71 

90.72 

5 29 

21 

1785.2 

-33.70 

4 ] ,50 

110.00 

22 

34  17 

3593.50 

-4.93 

129.64 

295.59 

56.13 

23  34 

10 

2993.5 

-9.35 

123.34 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .1856 

TRA 

.5451 

TC3-6.6969 

BAU  1.3169 

SGT  5220.4  SGR 

475.0  SG3 

125.0 

ST  416.5 

SR  413.3 

SS 

197,0 

ROE  .2751 

RRA 

.0040 

RC3  -.2546 

FAU  .02508 

RRT 

.4997  RRF 

.4857  RTF 

.8763 

CRT  .7330 

CRS  .0006 

CST 

-.617? 

FOE  -.0187 

FRA 

.5452 

FC3-1 .4775 

BSP  16632 

SOB 

5242.0  R23 

.0520  Rl  3 

.8765 

LSA  550.7 

MSA  275.1 

SSA 

63.8 

BOE  .3319 

BRA 

.5515 

8C3  6.7017 

FSP  -402 

SGI 

5225.8  SG2 

4J1 .7  THA 

2.62 

ELI  546.2 

EL2  214.4 

alf 

44  . 70 

2256 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


iUNCH  OATE  MAR  14  1969 

FLIGHT  TIME  174.00 

ARRIVAL  DATE 

SEP 

4 1969 

HELIOCENTRIC 
RL  148.75 

CONIC 

LAL  .00 

LOL  173.24 

VL  26.069 

DISTANCE  516.439 
GAL  1.22  A7L  89.91  HCA  261.67 

SMA 

120.12 

ECC  .23918 

INC  .0887 

VI 

29.955 

RP  107.79 

LAP  -.09 

LOP  74.91 

VP  36.84  5 

GAP  12.54 

A7P  90.01 

TAL  176.12 

TAP 

77 . 79 

RCA  91.39 

APO  148.85 

V2 

35.155 

RC  190.875 

GL  .60 

GP  -14.55 

7AL  88.77 

JAP  164.57 

ETS  293.42 

7AE  132.33 

ETE 

193.36 

ZAC  174.87 

ETC,  186.44 

CLP 

-174 .80 

PLANE TOCENTRIC  CONIC 
C3  15.125  VHL  3.889 

DLA  23.93 

RAL  85.95 

RAO  6567.6 

VEL  11.684 

PTH  2.05 

VHP 

8.507 

OPA  8.86 

RAP  81.15 

ECC 

1 .7489 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 ^T 

INJ 

2 LONG 

90.00 

I 50  12 

3012.87 

-27.92 

97.37 

309.02 

85.04 

2 

40  25 

2412.9 

-28.31 

88.72 

90.00 

21  10  29 

3930.64 

-8.55 

156.84 

303.19 

62.90 

22 

16  0 

3330.6 

-12.11 

149.98 

100.00 

3 31  8 

2687.43 

-29.77 

73.57 

309.16 

87.15 

4 

15  56 

2087.4 

-29.85 

64 .76 

100.00 

22  12  14 

3731.31 

-6.91 

1 4 | .31 

302.31 

60.84 

23 

14  25 

3131 .3 

-10.74 

134.62 

no.oo„ 

5 18  12 

2352.49 

-34.12 

48.16 

309.19 

92.23 

5 

57  24 

1752.5 

-33.43 

38.98 

110.00 

22  41  40 

3639.01 

-3.20 

132.03 

300.02 

55.95 

23  42  19 

30  39.0 

-7.65 

125.77 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACT 

TOE  .0853  TRA 

.7939 

TC3-6.5530 

BAU 

1.3260 

SGT  5256.7  SCR 

476.7  SG3 

122.7 

ST 

431  .9  SR 

409.6 

SS 

218.6 

RDE  .2761  RRA 

.0985 

RC3  -.2456 

FAU 

.02367 

RRT  .4901  RRF 

.4719  RTF 

.8807 

CRT 

.3972  CRS 

.1545 

CST 

-.8102 

FOE  -.0543  FRA 

.5888 

FC3-1 .3551 

BSP 

16773 

SG6  5278.3  R23 

.0430  R13 

.8809 

LSA 

510.4  MSA 

372.9 

SSA 

50.8 

BOE  .2890  BRA 

.8000 

BC3  6.5576 

FSP 

-396 

SGI  5261.9  SG2 

415.1  THA 

2.56 

ELI 

498.0  EL2 

326.0 

ALF 

41  .21 

AUNCH  OATE  MAR  14 

1969 

FLIGHT  TIME 

176.00 

ARRIVAL 

U J 

o 

SEP 

6 1969 

HELIOCENTRIC  CONIC 

DISTANCE  521 

.934 

RL  148.75  LAL 

.00 

LOL  173.24 

VL 

26.014 

GAL 

1.84  A7L  90.10  HCA  264.89 

SMA  119.81 

ECC 

.24356  INC 

.1023 

VI 

29.955 

RP  107.76  LAP 

.10 

LOP  78.13 

VP 

36.816 

GAP 

12.88  ATP  89.99  TAL  174.27 

TAP  79.16 

RCA 

90.63  APO 

140.99 

V2 

35.166 

RC  192.690  GL 

-.68 

GP  -14.11 

7AL 

84.73 

7AP 

165.20  ETS  291.35  7«  132.52  ETE  193.02  7 AC 

177.31  ETC 

180.75 

CLP- 

-175.50 

PlANETOCENTRIC  conic 
C3  15.749  VHt  3.969  OLA  22.76 


RAL  89.39  RAO  6567.6  VEL  11.710  PTH  2.06  VHP  8.687  OPA  9.58  RAP  83.56  ECC  J .2592 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 25  3 

2961  .51 

-28.16 

93.63 

313.80 

86.90 

3 14  24 

236 J .5 

-28.29 

84.97 

90.00 

21  11  I 

4000.22 

-6.37 

160.79 

307.57 

62.35 

22  17  41 

3400.2 

-10.02 

154  .02 

100.00 

4 3 23 

2644.42 

-29.87 

70.37 

313.87 

88.83 

4 47  28 

2044.4 

-29.71 

61  .57 

100.00 

22  15  21 

3792.55 

-4.86 

144.71 

306.74 

60.47 

23  18,  34 

3192.5 

-8.76 

138.09 

110.00 

5 46  25 

2322.07 

-34.01 

45.79 

313.77 

93.63 

6 25  7 

1722.1 

-33.14 

36.66 

11 0.00 

22  48  49 

3687.66 

-1.34 

134.57 

304.56 

55.84 

23  50  16 

3087.7 

-5.82 

128.34 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0256 

TRA 

1 .0567 

TC3-6.3263 

BAU  1.3329 

SGT 

5286.9  SGR 

476.7 

SG3 

120.4 

ST 

520.0 

SR 

405.0 

SS 

244  .0 

RDE 

.2780 

RRA 

.1139 

RC3  -.2334 

FAU  .02226 

RRT 

.4803  RRF 

.4594 

RTF 

.8851 

CRT 

.0596 

CRS 

.2686 

CST 

-.9270 

FOE 

-.0887 

FRA 

.6331 

FC3-1 .2238 

BSP  16870 

SG6 

5308.4  R23 

.0361 

RJ3 

.8852 

LSA 

568.3 

MSA 

411  .5 

SSA 

41  .3 

BOE 

.2792 

BRA 

1 .0629 

BC3  6.3306 

FSP  -389 

SGI 

5291 .9  SG2 

417.7 

THA 

2.50 

ELI 

521  .4 

El2 

403.2 

ALF 

6.64 

LAUNCH  OATE  MAR  14  1969 


FLIGHT  TIME  178.00 


ARRIVAL  CATE  SEP  8 1969 


HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  107.73  LAP  .29  LOP  81.36 

RC  194.480  GL  -J .87  GP  '13.72 

PLANE TOCENTRIC  CONIC 
C3  16.591  VHL  4.073  OLA  21.55 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  2 59  15  2916.07 

90.00  21  12  16  4069.39 

100.00  4 34  30  2605.69 

100.00  22  18  42  3855.00 

110.00  6 14  0 2294,37 

110.00  22  5 5 40  3739.09 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1521  TRA  1.3293  TC3-6 .0370 
ROE  .2804  RRA  .1296  RC3  -.2192 
FOE  -.1242  FRA  .6768  FC3-1 .0924 
0O€  -3190  BRA  1.3356  BC3  6.0410 


LAUNCH  DATE  MAR  14  1969 


DISTANCE  527.393 


VL  25.959 

GAL  2.49 

A7L  90.29 

HCA  268.12 

SMA  119.50 

ECC  .24835 

INC  .2937 

VI 

29.955 

VP  36.707 

GAP  13.24 

A7P  89.99 

TAL  172.42 

TAP  80.54 

RCA  89.82 

APO  149.18 

V2 

35.177 

7AL  80.73 

JAP  165.78 

ETS  289.04 

7AE  132.71 

ETE  192.71 

7AC  179.44 

ETC  118.49 

CLP- 

-176.21 

RAL  92.70 

RAO  6567.7 

VEL  11.746 

PTH  2.07 

VHP  8.882 

OPA  10.21 

RAP  86.00 

ECC 

J .2731 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-28.28 

90.31 

318.61 

88.56 

3 46  51 

2316.1 

-28 . 1 8 

81  .65 

-4.17 

164.69 

312.06 

61.97 

22  20  5 

3469.4 

-7,80 

157.98 

-29.89 

67.49 

318.63 

90.34 

5 17  56 

2005.7 

-29.52 

58 .71 

-2.76 

148.15 

311.28 

60.22 

23  22  57 

3255.0 

-6.70 

141  .58 

-33.87 

43.64 

318.42 

94.90 

6 52  15 

1694 .4 

-32.82 

34.55 

.62 

137.25 

309.17 

55.82 

23  58  0 

3139.1 

-3.87 

131 .04 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU  1.3400 

SGT  5317.4  SGR  ■ 

475.3  SG3 

118.2 

ST  656.7 

SR  398.9 

S5 

27J  .9 

FAU  .02094 

RRT 

.4699  RRF 

.4470  RTF 

.8900 

CRT  -.1838 

CRS  .3589 

CST 

-.9735 

BSP  17023 

SOB  5338.6  R23 

.0296  R13 

.8901 

LSA  715.4 

MSA  388 . 9 

SSA 

34.4 

FSP  -385 

SGI  5322.1  SG2 

419.2  THA 

2.42 

ELI  663.0 

EL2  388.4 

ALF 

170.26 

FLIGHT  TIME  180.00 

ARRIVAL  DATE 

SEP 

ID  1969 

HELIOCENTRIC  CONIC 

DISTANCE  532.809 

RL  140.75 

LAL  .00 

LOL  173.24 

VL  25.904 

GAL  3.16 

A7L  90.48 

HCA  271.35 

SMA  119.20 

ECC  .25361 

INC 

,4030 

VI 

29.955 

RP  107.70 

LAP  .40 

LOP  84.58 

VP  36.758 

GAP  13.63 

ATP  90.01 

TAL  170.59 

TAP  81 

.94 

RCA  88.97 

APO 

149.43 

V2 

35.107 

RC  196.245 

GL  -2.96 

GP  -13.36 

7AL  76.80 

JAP  166.30 

ETS  286.51 

7AC  132.88 

ETE  192.43 

7AC  177.62 

ETC 

25.10 

CLP 

-176.92 

plane tocentric  conic 

C3  17.677 

VHL  4.204 

OLA  20.31 

RAL  96.87 

RAO  6567.7 

VEL  11.792 

PTH  2.09 

VHP  9.093 

OPA  10.76 

RAP 

00.45 

ECC 

1 .2909 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

3 29  40 

2876.24 

-28.32 

87.40 

323.44 

90.02 

4 17 

44 

2276.2 

- 

20.01 

70 .74 

90.00 

21  13  58 

4130.47 

-1.95 

168.55 

316.64 

61 .74 

22  22 

57 

3538.5 

-5.71 

161 .09 

100.00 

5 4 20 

2571.40 

-29.85 

64.95 

323.42 

91.68 

5 47 

11 

197J .4 

- 

29.30 

56.19 

100.00 

22  22  8 

3918.52 

-.61 

151.64 

315.90 

60.11 

23  27 

26 

3318.5 

-4.50 

145.10 

110.00 

6 40  44 

2269.83 

-33.71 

41.74 

323.11 

96.01 

7 18 

33 

1669.8 

32.52 

32.71 

110.00 

23  2 J3 

3792.88 

2.68 

140.06 

313.85 

55.91 

24  5 

26 

3192.9 

-1  .01 

133.06 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2902 

TRA  1.6158 

TC3-5 .6875 

BAU  1.3449 

SGT  5342.5  SGR 

472.5  SG3  i 

115.9 

ST  820.5 

SR 

391  .7 

SS 

301 .1 

RDE  .2836 

RRA  .1456 

RC3  -.202 7 

FAU  .01963 

RRT 

.4592  RRF 

.4344  RTF 

.8949 

CRT  -.3342 

CRS 

.4271 

CST 

-.9093 

FOE  -.1599 

FRA  .7012 

FC3  -.9614 

BSP  17J46 

SG6  5363.3  R23 

.0236  RJ3 

.8950 

LSA  885.6 

MSA 

363.5 

SSA 

29.4 

BOE  .4058 

BRA  1.6224 

BC3  5.6911 

FSP  -380 

SGI  5346.9  SG2 

419.4  THA 

2.34 

ELI  833.4 

EL2 

363.5 

ALF 

168.77 

2257 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  OATE  MAR  14  1969  FLIGHT  TIME  162.00  ARRIVAL  CATE  SEP  32  1 969 


HELIOCENTRIC  CONIC  DISTANCE  536.177 


RL  148.75 

LAL 

.00 

LOL  173.24 

VL  25.851 

GAL  3.87 

A7L  90.67 

HCA 

274.58 

SMA 

118.90 

ECC 

.25937 

INC  .6746 

vi 

29.955 

RP  107.67 

LAP 

.67 

LOP  87.81 

VP  36.730 

GAP  14.04 

A7P  90.05 

TAL 

168.77 

TAP 

83.35 

RCA 

68.06 

APO  149.74 

V2 

35.196 

RC  197.966 

GL 

-3.99 

GP  -13.03 

7AL  72.99 

ZAP  166.76 

ETS  283.74 

7AI 

133.03 

ETE 

192.16 

7AC 

175.18 

ETC  18.33 

CLP 

-177.64 

planetocentric  CONIC 

C3  19.036 

VHL 

4.363 

OLA  19.06 

RAl  100.87 

RAO  6567.8 

VEL  11.850 

PTH 

2.10 

VHP 

9.323 

OPA 

11.24 

RAP  90.93 

ECC 

1.3133 

LNCH  A7MTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

59  40 

2841 .91 

-28.29 

64.89 

32a. 28 

91 .28 

4 

47  2 

2241.9 

-27.81 

76.25 

90.00 

21 

15  59 

4207.47 

.28 

172.40 

321 .28 

61 .68 

22 

26  6 

3607.5 

-3.51 

165.76 

100.00 

5 

32  44 

2541  .80 

-29.77 

62.75 

328.22 

92.84 

6 

15  6 

1941  .8 

-29.06 

54.02 

100.00 

22 

25  36 

3982;82 

1.37 

155.16 

320.56 

60.15 

23 

31  58 

3382.8 

-2.41 

148.64 

110.00 

7 

6 23 

2248.61 

-33.55 

40.12 

327.84 

96.95 

7 

43  52 

1646.8 

-32.23 

31 .14 

110.00 

23 

8 26 

3848.57 

4.80 

142.98 

318.55 

56.11 

24 

12  35 

3248.6 

.32 

136.76 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4351  TRA  1.9205 

TC3-5  ,2852 

BAU 

1.3459 

SOT  5356.6  SCR 

468.6 

SG3 

113.6 

ST 

993.2  SR 

384.3 

SS 

329.7 

ROE  .2881  RRA  .1621 

RC3  -.1839 

FAU 

.01828 

RRT  .4480  RRF 

.4228 

RTF 

.6994 

CRT 

-.4226  CRS 

.4734 

CST 

-.9949 

FOE  -.1936  FRA  .7677 

FC3  -.8313  8SP 

17169 

SG0  5379.2  R23 

.0194 

R13 

.8995 

LSA 

1060.4  MSA 

343. J 

SSA 

25.7 

0OE  .5218  8RA  1 .9273 

BC3  5.2884 

FSP 

-372 

SGI  5362.9  SG2 

416.6 

THA 

2.26 

ELI 

1008.2  EL2 

343.1 

AlF 

169.47 

LAUNCH  OATE  MAR  14  1969 

FLIGHT  time 

164.00 

■< 

> 

£ 

■< 

OATE 

SEP 

14  J 969 

HELIOCENTRIC  CONIC  01 STANCE  543.468 

RL  148.75  LAL  .00  LOL  173.24  VL  25.799  CAL  4,62  A7L  90.97  HCA  277.81  SNA  118.62  ECC  .26568  INC  .8672  VI  29.955 

RP  107.64  LAP  .66  LOP  91.05  VP  36.702  GAP  14.49  ATP  90.12  TAt  166.97  TAP  84.78  RCA  87.10  APO  150.13  V2  35.205 

RC  199.701  CL  -4.91  CP  -12.73  7AL  69.32  ZAP  167.17  £TS  280.74  7AE  133.17  ETE  191.92  7AC  172.73  ETC  16.06  ClP-176.36 

plane tocentrjc  conic 

C3  20.705  VHL  4.550  OLA  17.83  RAL  104.67  RAO  6567.8  VEL  11.920  PTH  2.J2  VHP  9.572  OPA  11.65  RAP  93.42  ECC  1.3406 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTM 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 27  49 

2613.05 

-28.23 

82. 78 

333.10 

92.33 

5 14  42 

2213.0 

-27.61 

74.17 

90.00 

21  18  10 

4276.30 

2.50 

176.24 

325.96 

61.78 

22  29  26 

3676.3 

-1  .29 

169.61 

100.00 

5 59  38 

2516.95 

-29.67 

60.91 

333.01 

93.80 

6 4]  35 

1917V0 

-26.83 

52.21 

100.00 

22  29  2 

4047.63 

3.76 

158.73 

325^26 

60.32 

23  36  29 

3447.6 

-.21 

152.20 

= 

110.00 

7 30  50 

2231 .62 

-33.40 

38.80 

332.57 

97.72 

8 8 1 

163 J .6 

-31.96 

29.86 

110.00 

23  14  19 

3905.72 

6.96 

145.99 

323.28 

56.45 

24  19  25 

3305,7 

2.50 

139.74 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  E^CUTICN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.5955 

TRA 

2.2356  TC3-4.8636 

BAU 

1 .3471 

SGT 

5375.7 

SCR 

463.2 

SC  3 

111  .4 

ST 

1169.1 

SR 

376.1 

SS 

358.0 

ROE 

.2933 

RRA 

.1763  RC3  -.1649 

FAU 

.01703 

RRT 

.4355 

RRF 

.4100 

RTF 

.9045 

CRT 

-.4858 

CRS 

.5119 

CST 

-.9973 

_ 

FOE 

-.2285 

FRA 

.8137  FC3  -.7j£l 

esp 

17287 

SGB 

5395.6 

R23 

.0152 

R13 

.9045 

LSA 

1237.2 

MSA 

324.5 

SSA 

22.8 

■ 

0O£ 

.6636 

BRA 

2.2427  BC3  4.8666 

FSP 

-366 

SGI 

5379.5 

SC2 

416.6 

THA 

2.16 

ELI 

1184.5 

El2 

324,5 

ALF 

170.39 

LAUNCH 

OATE 

MAR 

14  1969 

flight 

TIME 

186.00 

ARRIVAL 

OATE 

SEP 

16  1969 

HELIOCENTRIC  CONIC  OISTANCE  546.733 


RL  148.75 

LAL 

.00 

LOL  173,24 

VL 

25.748 

gal  5.40 

A7l  91 .06 

HCA  281.04 

SMA 

118.34 

ECC  .27261 

INC 

1 .0629 

VI 

29.955 

RP  107.62 

LAP 

1 .04 

LOP  94.28 

VP 

36.674 

GAP  14.96 

A7P  90.20 

TAL  165.20 

TAP 

86.24 

RCA  86.08 

APO 

150.60 

V2 

35.213 

==■ 

RC  201 .391 

CL 

-5.72 

GP  -12.45 

7AL 

65.80 

7AP  167.52 

ETS  277.51 

7AE  133.30 

ETE 

191 .69 

7AC  170.27 

ETC 

14.90 

CLP 

-179.09 

PLANETOCENTRIC  CONIC 

C3  22.729 

VHL 

4.767 

OLA  16.61 

RAL 

108.26 

WO  6S6T.9 

VEL  12,004 

PTH  2.14 

VHP 

9. 

843 

OPA  11.99 

RAP 

95.91 

ECC 

1.374  1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

> 2 LAT 

INJ 

2 LONG 

- 

90.00 

4 

54  11 

2T89.S9 

-28.15 

81.06 

337.91 

93.19 

5 

40 

41 

2189.6 

- 

27.41 

72.48 

90.00 

21 

20  27 

4344.77 

4.70 

180.07 

330.65 

62.04 

22 

32 

52 

3744,8 

.92 

173.43 

100.00 

6 

24  56 

2496.96 

-29.57 

59.43 

337.80 

94.57 

7 

6 

33 

1897.0 

- 

28.63 

50.75 

100.00 

22 

32  24 

4112.62 

5.95 

162.32 

329.96 

60.65 

23 

40 

56 

3512.6 

1 .99 

155.77 

110.00 

7 

53  57 

2218.45 

33.28 

37.79 

337.31 

98.31 

8 

30 

55 

1618.5 

- 

31  .77 

28.88 

110.00 

23 

19  52 

3963.90 

9.13 

149.09 

328.01 

56.92 

24 

25 

56 

3363,9 

4.72 

142-79 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7657 

TRA 

2.5673 

TC3-4.4270  BAU 

1.3459 

SGT  5388.2  SGR  < 

456.4  SC3 

109.2 

ST  1340.2 

SR 

367.5 

SS 

385.5 

ROE  .2997 

RRA 

.1942 

RC3  -.1456 

FAU 

.01583 

RRT  , 

.4224  RRF 

.3969  RTF 

.9098 

CRT  -.5285 

CRS 

.5416 

CST 

-.9983 

FOE  -.2633 

FRA 

.8612 

FC3  -.6029  BSP 

17389 

SGB  5407,4  R23 

.0114  R13 

.9099 

LSA  1408.5 

MSA 

308.6 

SSA 

20.6 

- 

60E  .8223 

BRA 

2.3747 

BC3  4,4294 

FSP 

-362 

SCI  5391.6  SG2  - 

413.4  THA 

2.06 

ELI  1354.9 

EL2 

308.6 

ALF 

171 .30 

LAUNCH  OATE  MAR  14  1969  FLIGHT  TIME  188.00  ARRIVAL  DATE  SEP  18  1969 


HELIOCENTRIC  CONIC  OISTANCE  553.901 

RL  148.75  LAL  .00  LOL  173.24  VL  25.698  GAL  6.23  A7L  91.26  HCA  284.27  SNA  118.06  ECC  .28021  INC  1.2630  VI  29.955 

RP  107.59  LAP  1.22  LOP  97.52  VP  36.646  GAP  15.48  A7P  90.31  TAL  163.44  TAP  87.72  RCA  84.98  APO  151.15  V2  35.221 

RC  203.056  GL  -6.45  GP  -12.20  7AL  62.47  7AP  167,80  ETS  274.06  7A£  133.41  ETE  191.47  ZAC  167.83  ETC  14.18  CLP-M9.82 

PLAfCTOCENTRIC  CONIC 

C3  25.159  VHL  5.016  OLA  15.44  RAL  111.64  RAO  6568.0  VEL  12.105  PTH  2.17  VHP  10.139  OPA  12.25  RAP  98.41  ECC  1.4J4J 


LNCH  A7MTH 

LNCH  TIME 

L-I  TI* 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2MTH 

t INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 18  49 

2771.41 

-28.08 

79.74 

342.68 

93.85 

6 5 

0 

217 1 .4 

-27.25 

71  .17 

90.00 

21  22  47 

4412.70 

6.85 

183.90 

335.35 

62.46 

22  36 

20 

381£.7 

3.11 

177.22 

100.00 

6 40  37 

2484 .82 

-29.49 

58.31 

342.55 

95.15 

7 29 

59 

1881  .8 

-28.46 

49.66 

100.00 

22  35  41 

4177.52 

8.10 

165.94 

334.68 

61.13 

23  45 

18 

3577.5 

4.10 

159.34 

110.00 

8 15  41 

2209.40 

-33.19 

37.10 

342.03 

98.71 

8 52 

30 

1609.4 

-31.63 

28.22 

110.00 

23  25  6 

4022.71 

11.3 0 

152.27 

332.75 

57.52 

24  32 

9 

3422.7 

6.94 

145.89 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9448 

TRA  2.9173 

TC3-3.9862  BAU  1.3414 

SGT 

5395.1  SCR 

440,4  SG3 

107.0 

ST  1501.6 

SR  358.9 

SS  4J1.3 

ROE  .3073 

RRA  .2097  RC3  -.1264 

FAU  .01464 

RRT 

.4081  RRF 

.3834  RTF 

.9152 

CRT  -.5586 

CRS  . 564 1 

CST  -.9989 

FOE  -.2973 

FRA  ,9106 

FC3  -.5036  BSP  17471 

see 

5413.7  R23 

.0005  R13 

.9152 

LSA  1570.1 

MSA  295.0 

SSA  18.8 

80E  .9935 

BRA  2.9248 

BC3  3.9882 

FSP  -356 

SCI 

5398.2  SC2 

409.1  THA 

1.95 

ELI  1515.4 

EL2  294.9 

ALF  172.09 

2258 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ■ 


LAUNCH  DATE  HAS  14  1969 

heliocentric  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  107.57  LAP  1.40  LOP  100.75 

RC  204.697  GL  -7.08  OP  -11.97 

PLANETOCENTRIC  CONIC 
C3  28.062  VHL  5.297  OLA  14.31 

LNCH  A2HTH  LNCH  TIME  L- I TIME 
90.00  5 41  4 2 2758.37 

90.00  21  25  9 4479.90 

100.00  7 10  41  2471 .43 

100.00  22  38  51  4242.06 

110.00  8 36  0 2204.45 

110.00  23  30  1 4081  .81 

DIFFERENTIAL  CORRECTIONS 
TOE- I .1 301  TRA  3.2901  TC3-3.5401 
RDE  .3165  RRA  .2247  RC3  -.1076 

FOE  -.3299  FRA  .9633  FC3  -.4138 

BOE  1.1735  0RA  3.2978  8C3  3.5497 

LAUNCH  OATE  MAR  14  1969 


FLIGHT  TIME  190.00 


ARRIVAL  DATE  SEP  20  1969 


OISTANCE  558.979 

VL  25.648  GAL  7.11  A7L  91.47  MCA  287.51  SNA  117.80  ECC  .28856  INC  1.4692  VI  29.955 
VP  36.618  GAP  16.04  A7P  90.44  TAL  161.72  TAP  89.23  RCA  83.81  APO  151.79  V2  35.228 
7AL  59.32  7AP  168.02  ETS  270.41  7AE  133.50  ETC  191.26  7AC  165.39  ETC  13.68  ClP  179.43 


RAL  114.81 
INJ  LAT 
-28  .01 
8.95 
-29.42 
10.20 
-33.14 
13.44 

0AU  1.3317 
FAU  .01341 
BSP  17440 
FSP  -348 


INJ  RT  ASC  INJ  A7WTH  INJ  TIME  " PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


347.41 

340.05 

347.28 

339.38 

346.72 

337.47 


94.32 


6 2?  41 


63.02  22  39  49 


95.55 


7 51  52 


61.75  23  49  33 


RAO  6568.1  VEL  12.224  PTH  2.20  VHP  10.463DPA  12.45  RAP  100.91  ECC  K4618 

INJ  LONG 
70.79 
187.73 
57.55 

169.50 
36.72 

155.51 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5 
RRT 

see  5 

SGI  5 


98.92 


9 12  45 


58.27  24  38  3 


2158.4 
3879.9 

1071 .4 
3642.1 

1604.5 
3481  .8 


-27.12 
5.26 
-28.34 
6.34 
-31  .55 
9.15 


70.24 

180.99 

48.91 

162.91 

27.85 

149.04 


ORBIT  DETERMINATION  ACCURACY 


439.4 

SG3 

105.0 

5T 

1649.4  SR 

350.5 

SS 

435.0 

.3701 

RTF 

.9204 

CRT 

-.5797  CRS 

.5799 

CST 

-.9992 

.0071 

R13 

.9205 

LSA 

1710.1  MSA 

283.5 

SSA 

17.3 

403.8 

THA 

1.84 

ELI 

1662.3  EL2 

283.4 

ALF 

172.77 

192.00 

ARRIVAL 

OATE 

SEP 

22  1969 

HELIOCENTRIC  CONIC 
RL  140.75  LAL  .00  LOL  173.24  VL 

RP  107.55  LAP  1.57  LOP  103.99  VP 

RC  206.313  GL  -7.62  GP  -11.75  7AL 

planetocentric  CONIC 


DISTANCE  563.951 

25.600  GAL  8.04  A7L  91.68  HCA  290.75  SMA  117,54  ECC  .29776  INC  1 .6828  vi  29.955 

36.590  GAP  16.64  ATP  90.60  TAL  160.03  TAP  90.77  RCA  82.54  APO  152.54  V2  35.235 

56.36  TAP  168.17  ETS  266.58  7AC  133.50  ETE  191.06  7AC  162*96  ETC  13.32  ClP  178.67 


C3  31,515 

VHL  5.614 

OLA  13.24 

RAL  117.76 

RAO  6568.3 

VEL  12.365 

PTH  2.23 

VHP  10.816 

OPA  12.59 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

90.00 

6 2 54 

2750.23 

-27.97 

70.20 

352,10 

94.62 

6 48  45 

2150.2 

90.00 

21  27  29 

4546.18 

10.97 

191.54 

344.73 

63.73 

22  43  15 

3946.2 

100.00 

7 31  9 

2405.64 

-29.38 

57,12 

351.96 

95.77 

8 12  15 

1865.6 

100.00 

22  41  55 

4306.00 

12.23 

173,23 

344.07 

62.51 

23  53  41 

3706.0 

110.00 

8 54  55 

2203.53 

-33.13 

36.65 

351.39 

98.96 

9 3J  39 

1603.5 

110.00 

23  34  39 

4140.87 

15.53 

158.81 

342.10 

59.16 

24  43  40 

3540.9 

-27.04 

7.35 

-28.27 

8.46 

-31.53 

11.33 


69.66 

184.73 

48.49 

166.48 

27.79 

152.23 


DIFFERENTIAL  corrections 
toe-1.3290  TRA  3.6707  TC3-3.1334  BAU  1.3207 

ROE  .3266  RRA  .2383  RC3  -.0903  FAU  .01229 

FOE  -.3641  FRA  1.0171  FC3  -.3376  BSP  17518 

BOE  1.3686  BRA  3.6864  BC3  3.1347  FSP  -343 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5393.9  5GR 
RRT  .3754  RRF 
SG6  5410.9  R23 
SGI  5396.3  502 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  LOL  173.24 

RP  107.53  LAP  1.74  LOP  107.24 

RC  207.904  GL  -8,08  GP  -11.56 

planetocentric  conic 
C3  35.615  VHL  5.968  OLA  12.23 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 22  28  2746.73 

90.00  21  29  47  4611 .36 

100.00  7 50  4 2464.21 

100.00  22  44  52  4369.11 

110.00  9 12  26  2206.46 

110.00  23  38  59  4199.62 

DIFFERENTIAL  CORRECTIONS 

TOE- 1.5372  TRA  4.0919  TC3-2.7400 
ROE  .3383  RRA  .2506  RC3  -.0743 
FOE  -.3982  FRA  1.0741  FC3  -.2718 
BOE  1.5739  BRA  4.0995  8C3  2.7410 

LAUNCH  OATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  140.75  LAL  .00  LOL  173.24 

RP  107.52  LAP  1.90  LOP  110.40 

RC  209.470  GL  -8.48  GP  -11.38 

PLANETOCENTRIC  CONIC 
C3  40.403  VHL  6.363  DLA  11.29 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 40  27  2747.56 

90.00  21  32  2 4675.27 

100.00  87  29  2466.87 

100.00  22  47  41  4431.18 

110.00  9 28  36  2213.03 

110.00  23  43  3 4257.80 

DIFFERENTIAL  CORRECTIONS 

TDE-1.7564  TRA  4.5304  TC3-2.3718 
RDE  .3514  RRA  .2611  RC3  -.0599 
FDE  -.4327  FRA  1.1348  FC3  -.2156 
BOE  1.7912  BRA  4.5379  BC3  2.3726 


428.0  SG3 

102.9 

ST 

1706.1  SR 

341  .7 

SS 

450.4 

.3544  RTF 

.9262 

CRT 

-.5983  CRS 

.5959 

CST 

-.9993 

.0052  R13 

.9262 

LSA 

1855.4  MSA 

272.1 

SSA 

16.0 

397.2  THA 

1.72 

ELI 

1798.0  £l2 

272.0 

ALF 

173.32 

194.00 

arrival 

CATE 

SEP 

24  1969 

DISTANCE  568.797 

VL  25,553  GAL  9.03  A7L  91.91  HCA  293.98  SMA  117,29 

VP  36.563  GAP  17.31  A7P  90.77  TAL  158.38  TAP  92.36 

7AL  53.60  7AP  168.25  ETS  262.58  7AE  133.62  ETE  190.87 


RAL  120.50  RAO  6568.4  VEL  12.529  PTH  2.2?  VHP  11.208 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-27.95  77.95  356.74  94.74  7 0 15 

12.90  195,35  349.39  64.57  22  46  38 

-29.37  57.02  356.59  95.83  8 31  8 

14.19  176.90  348.74  63.41  23  57  41 

-33.16  36.87  356.02  98.83  9 49  13 

17,55  162.17  346.87  60.18  24  40  59 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.3051  SGT  5388.1  SGR  417.1  SG3  100.9 

FAU  .01110  RRT  .3561  RRF  .3374  RTF  .9320 

BSP  17563  SGB  5404.2  R23  .0040  RJ 3 .9320 

FSP  -337  SGI  5390.2  SG2  389.6  THA  1.59 

FLIGHT  TIME  196.00 

OISTANCE  573.493 

25.507  GAL  10.10  A7L  92.14  HCA  297.22  SMA  117.05 
36.535  GAP  18.03  ATP  90.98  TAL  156.77  TAP  93.99 


ECC  .30790  INC  1 .9058  V]  29.955 
RCA  81.18  APO  153.40  V2  35.240 
7AC  160.55  ETC  13.04  ClP  177.09 

DPA  12.67  RAP  105.00  ECC  1.5061 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2146.7  -27,00  69.41 

4011.4  9.30  100.45 

J064. 2 -26.25  40.39 

3769.1  10.50  170.05 

1606.5  -3i .50  20.00 

3599.6  13.45  155.45 

ORBIT  DETERMINATION  ACCURACY 

ST  1900.4  SR  333.1  5S  400.7 

CRT  -.6135  CRS  .6093  CST  -.9995 

LSA  1978.7  MSA  261 . 7 SSA  15.0 

ELI  1919.5  EL2  261 .5  ALF  173.77 

ARRIVAL  OATE  SEP  26  1969 


VL 

VP 

7AL 


ECC  .31910  INC  2.1405  VI  29.955 
RCA  79.70  APO  154,40  V2  35.246 
7AC  158.17  ETC  12.02  ClP  177.00 


51.04  7AP  168.25  ETS  258.46  7AE  133.65  ETE  190.68 

VHP  11.630  OPA  12.68  RAP  100.34  ECC  1 .6662 


RAL  123.03  i 
INJ  LAT 
-27.95 
14.74 
-29.39 
16.05 
-33.22 
19.49 

BAU  1.2841 
FAU  .01008 
BSP  17597 
FSP  -332 


2.31 

INJ  LONG  INJ  RT  ASC 
70.01  1.31 

199.15  354.01 

57.21  1.16 

J 80. 57  353.38 

37.37  .60 

165.57  351.53 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5377.6  SGR 
RRT  .3343  RRF 
SGB  5392.8  R23 
SGI  5379.3  SG2 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

94.71 

7 26  15 

2147,6 

-27.01 

69.4  7 

65.55 

22  49  57 

4075.3 

11.32 

192.14 

95.73 

0 40  36 

1066.9 

-20.29 

40.50 

64.44 

24  1 33 

3031 .2 

12.47 

173.60 

90.55 

10  5 29 

1613.0 

-31  .69 

20.40 

61 .34 

24  54  1 

3657.0 

15.51 

1 50 . 70 

404.3 

SG3 

99.0 

.3183 

RTF 

.9379 

.0033 

R13 

.9379 

380.9 

THA 

1.45 

ORBIT  DETERMINATION  A CCUfiACr 
ST  2016.8  SR  324.6  SS  502.4 

CRT  -.6272  CRS  .6217  CST  -.9996 

LSA  2080.5  MSA  251.7  SSA  14.0 

ELI  2027.2  El2  251.5  AlF  174.15 


2259 


J PL  TM  33-99 


EAPTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  MAR  14  1969 


flight  time  190.00 


ARRIVAL  CATE  SEP  20  5969 


GAL 

GAP 


HELIOCENTRIC  COlI C 

RL  140. 75  LAL  .00  LOL  173.24  Vl  25.462 

RP  107.50  LAP  2.06  LOP  113.72  VP  36.508 

RC  211 .012  Gl  -8.00  GP  -11.22  7Al  40.66 

planetocentric  CONIC 
C3  46.267  VHL  6.802  ClA  10.42  RAL  125.37  RAC  6560.7  VEL  12.947  PTH 


CISTANCE  570.009 

11.24  A7L  92.39  HCA  300.46  SHA  116.81  ECC  .33152  INC  2.3893  Vl  29.955 
38,03  A7P  91.21  TAL  155.23  TAP  ,95. 69  RCA  70.09  APO  155.53  V2  35.250 


7AP  168.18  ETS  254.26  7AE  133.63  ETE  190.50  7AC  155.80  ETC  12.64  CLP  176.25 


2.36  VHP  12.114  CPA  12.65  RAP  110.70  ECC  1.7614 


LNCH  A7MTH 

LNCH  TIME 

L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 56  55 

2752.38 

-27.96 

70.36 

5.81 

94.54 

7 4?  40 

21 52.4 

-27.06 

69  .81 

90.00 

21  34  33 

4737.71 

16.46 

202.92 

358.60 

66.63 

22  53  11 

4337.7 

13.16 

195 .80 

100.00 

8 23  27 

2473.32 

-29.43 

57.69 

5.66 

95.40 

9 4 40 

1873.3 

-28.36 

49.05 

100.00 

22  50  23 

4492.00 

17.79 

104.24 

357.98 

65.50 

24  5 15 

3092.0 

14.35 

177.14 

110.00 

9 43  27 

2222.96 

-33.32 

30.13 

5.12 

90.11 

IP  20  30 

1623.0 

-33  .84 

29.22 

110.00 

23  46  52 

4315.12 

21  .32 

169.00 

356.16 

62.62 

24  58  47 

3715.1 

17.48 

3 61  .98 

differential  corrections 

TOE-1.9027  TRA  5.0018  TC3-2 
ROE  .3663  RRA 
FCE  -.4666  FRA  1.2010  FC3 
BCE  2.0163  BRA  5 .0090  8C3  2 


NS 

MIC- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  CETERMINA TION  ACCURACY 

TC3'2.0277 

BAU 

1 .2545 

SGT 

5361  .9 

SGR 

390.7 

SG3 

97.1 

ST 

2109.0 

SR 

3J6.3 

5S 

523. 1 

RC3  -.0469 

FAU 

.00092 

RRT 

.3102 

RRF 

.2976 

RTF 

.9437 

CRT 

-.6390 

CRS 

.6321 

CST 

-.9996 

FC3  -.3670 

BSP 

1751 0 

SGB 

5376.1 

R23 

.0036 

RJ3 

.94  37 

LSA 

2182.3 

MSA 

242.4 

SSA 

13.2 

0C3  2,0202 

FSP 

' '324 

SGI 

5363.3 

SG2 

371  .3 

THA 

1.30 

ELI 

2110.0 

El2 

242.2 

alf 

174 .45 

LAUNCH  CATE  MAR  14  1969 


FLIGHT  TIME  200.00 


ARRIVAL  CATE  SEP  30  1969 


HELIOCENTRIC  CCNIC  DISTANCE  502.307 


Rl  140.7$ 

LAL 

.00 

LOL  173.24 

VL  25.410 

Gal  12.40 

A7L  92.664+CA  303.70 

SMA  116.50 

ECC  .34530 

INC 

2.6553 

vl 

29.955 

RP  107.49 

LAP 

2.21 

LOP  116.97 

VP  36.481 

GAP  19.72 

A7P  91.47 

TAL  153.75 

TAP  97.45 

RCA  76.33 

APO 

156.04 

V2 

35.254 

RC  212.520 

CL 

-9.07 

GP  -11.07 

7AL  46.40 

7AP  160,02 

ETS  249.99 

7AE  133.59 

ETE  190.31 

7AC  153.47 

ETC 

12.50 

CLP 

175.39 

planetocentric  conic 

C3  53.155 

VHL 

7.291 

DLA  9.63 

RAL  127.52 

RAC  6560.9 

VEL  13.210 

PTH  2.41 

VHP  12. 

.642 

CPA  12.56 

RAP 

333.38 

ECC 

1 .8740 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

11  56 

2760.63 

-28 .02 

70.97 

10.22 

94.23 

7 57 

57 

2160.8 

■27.34 

70.42 

90.00 

21 

36  20 

4790.40 

18.07 

206.66 

3.12 

67.02 

22  56 

J 9 

4190.5 

14.90 

3 99.42 

100.00 

0 

30  1 

2403.22 

-29.49 

50.42 

10.09 

95.10 

9 19 

24 

1083.2 

28.47 

49.76 

100.00 

22 

52  57 

4551 .32 

19.43 

107.09 

2.52 

66.02 

24  0 

40 

3951 .3 

16.12 

180.66 

110.00 

9 

57  1 

2235.97 

-33.44 

39.13 

9.57 

97.53 

10  34 

17 

1636.0 

- 

32.04 

30.38 

.uo.oo 

23 

50  25 

4371 .34 

23.04 

172.46 

.75 

64.02 

25  3 

17 

3771  .3 

19.36 

165.26 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 2269 

TRA 

5.4991 

TC3-I .7171 

BAU  1 .2205 

SGT  5342.0  SGR  375.9  SG3 

95.3 

ST  2190. 3 

SR 

307.9 

ss 

544 . 7 

ROE  .3827 

RRA 

.2751 

RC3  -.0358 

FAU  .00702 

RRT 

.2015  RRF 

,2722  RTF 

,9497 

CRT  -.6523 

CRS 

.6443 

CST 

-.9997 

FOE  -.5031 

FRA 

1 .2706 

FC3  -.1274 

BSP  J 7546 

5Gfl  5356.0  R23  . 

-0030  Rl  3 - 

9497 

LSA  2266.0 

MSA 

232.7 

SSA 

12.4 

BDE  2.2595 

BRA 

5.5060 

0C3  1.717$ 

FSP  -319 

SGI  5343.8  SG2  360,6  THA 

1.14 

ELI  2199.6 

El2 

232.4 

alf 

174.70 

LAUNCH  CATE  MAR  I 4 1969 

FLIGHT  TIME  202.00 

arrival  cate 

OCT 

2 1969 

HELIOCENTRIC  CONIC 

CISTANCE  506. 

339 

RL  148.75 

LAL  .00 

lOl 

373.24 

VL  25.375 

GAl  13.02 

A7L  92.94 

HCA  306.94 

SMA 

116.36 

ECC 

.36065 

INC 

2.9422 

V] 

29.955 

RP  107.40 

LAP  2.35 

LOP 

120.21 

VP  36.455 

GAP  20.70 

A7P  91.77 

TAL  152.35 

TAP 

99.29 

RCA 

74.40 

APO 

1 58 .33 

V2 

35.256 

RC  214.010 

CL  -9,29 

GP 

-10.93 

7AL  44.49 

7AP  167.70 

ETS  245.71 

7AE  133.49 

ETC 

190.12 

7AC 

151 .18 

ETC 

12.38 

CLP 

174 .49 

PLANETOCENTRIC  CONIC 

C3  61.384 

VHL  7.035 

CLA 

0.90 

RAL  129.40 

RAC  6569.1 

VEL  13.510 

PTH  2.47 

VHP 

13, 

.232 

CPA 

12.43 

RAP 

115.54 

ECC 

2.0102 

LNCH  A7MTH 

LNCH  TIME 

L-i 

I TIME 

^N J LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INj 

l 2 LAT 

INJ 

2 LONG 

90.00 

7 25  32 

2772.57 

-20.08 

79.83 

U.54 

93.01 

0 

11 

45 

2172.6 

27.26 

73  .26 

90.00 

21  30  22 

4857.34 

19.54 

210.35 

7.57 

69.09 

22 

59 

20 

4257.3 

16.52 

202 . 90 

100.00 

0 51  13 

2496.23 

-29.57 

59.38 

14.4] 

94.60 

9 

32 

49 

1896.2 

28.62 

50.70 

100.00 

22  55  23 

4600.92 

20.93 

191 .51 

6.99 

60.15 

24 

12 

11 

4008.9 

17.70 

304.13 

110.00 

10  9 21 

2251  .74 

-33.58 

40 . 34 

33.94 

96.02 

10 

46 

52 

1651  .7 

32.27 

31  .35 

110.00 

23  53  44 

4426.17 

24.63 

175.92 

5.27 

65.51 

25 

7 

31 

3826.2 

23  .12 

160.54 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-2.4046 

TRA  6.0333 

TC3- 

-1  .4341 

BAU  1.1771 

SGT  5319.3  SGR 

360.3  SG3 

93.5 

ST 

2250.5 

SR 

299.7 

SS 

566.9 

RCC  .4010 

RRA  .2773 

RC3 

-.0263 

FAU  .00668 

RRT 

.2405  RRF 

.2427  RTF 

.9555 

CRT 

-.6653 

CRS 

.6568 

CST 

-.9997 

FCE  -.5409 

FRA  1 .3464 

FC3 

-.0942 

BSP  17542 

SGB  5331.5  R23 

.0043  Rl 3 

.9555 

LSA 

2337.1 

MSA 

223.1 

SSA 

11.7 

BCE  2.5168 

BRA  6.0395 

BC3 

1 .4344 

FSP  -313 

SGI  5320.0  SG2 

349.0  THA 

.97 

ELI 

2267.4 

El2 

222.8 

alf 

1 74 .91 

LAUNCH  CATE  MAR  14  1969 

FLIGHT  TIME  204.00 

ARRIVAL 

. CATE 

OCT 

4 1969 

HELIOCENTRIC  CONIC 

01  STANCE  590.046 

RL  140.75 

LAL  .00 

LOL 

373.24 

VL  25.334 

GAL  15.20 

A7L  93.25 

HCA  310.10 

SMA 

116.15 

ECC 

.3770(1 

INC 

3.2546 

Vl 

29.955 

RP  107.40 

LAP  2.49 

LOP 

123.46 

VP  36.420 

GAP  21.00 

A7P  92.10 

TAL  151  .05 

TAP 

101 .23 

RCA 

72.27 

APO 

160.03 

V2 

35.259 

RC  215.402 

GL  -9.46 

GP 

-10.00 

7Al  42.60 

7AP  167.44 

ETS  241 .44 

7AE  133.35 

ETE 

109.93 

7AC 

148.93 

ETC 

12.29 

CLP 

173,54 

PLANETOCENTRIC  CONIC 

C3  71 .26 0 

VHL  8.442 

DLA 

8.25 

RAL  131.26 

RAO  6569.4 

VEL  13.070 

PTH  2.53 

VHP 

13, 

.093 

CPA 

12.25 

RAP 

117.84 

ECC 

2.1720 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

7 37  46 

2707,24 

-20.14 

00.09 

10.73 

93.20 

0 

24 

13 

2187.2 

- 

27.39 

72.31 

90.00 

21  40  19 

4914.03 

20.07 

213.90 

11.91 

70.42 

23 

2 

13 

4314.0 

18.02 

206.47 

100.00 

9 3 6 

2512.01 

-29.65 

60.54 

10.62 

93.99 

9 

44 

50 

1912.0 

- 

28.70 

51  .05 

100.00 

22  57  40 

4664.49 

22.29 

195.07 

11.36 

69,55 

24 

15 

25 

4064.5 

19,31 

107.55 

110.00 

10  20  27 

2269.95 

-33.72 

41.75 

30.20 

96.00 

10 

50 

17 

1669.9 

- 

32.52 

32.72 

110.00 

0 0 44 

4479.31 

26.09 

179.37 

9.71 

67.00 

1 

15 

24 

3879.3 

22.75 

171  .00 

DIFFERENTIAL 

. CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-2.7503 

TRA  6.6070 

TC3- 

1 .1704 

BAU  1.1220 

SGT  5291 .6  SGR  344.2  SG3 

91  .8 

ST 

2314.5 

SR 

291  .6 

SS 

590.2 

ROE,  .4214 

RRA  .2755 

RC3 

-.0103 

FAU  .00540 

RRT 

,2099  RRF 

,2077  RTF 

9612 

CRT 

-.6792 

CRS 

.6699 

CST 

- .9997 

FOE  -.5006 

FRA  1.4291 

FC3 

-.0666 

BSP  17528 

SGB  5302.0  R23 

.0052  Rl 3 . 

9612 

LSA 

2396.8 

MSA 

213.5 

SSA 

1 J .0 

BDE  2.7903 

BRA  6.6336 

0C3 

1 .1706 

FSP  -308 

SGI  5292.1  SG2  336.5  THA 

.79 

ELI 

2323.0 

El2 

213.2 

alf 

175.07 

2260 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  cate:  mar  14  1969 


flight  time  206.00 


ARRIVAL  CATE 


OCT  6 1969 


GAL 

GAP 


heliocentric  CONIC 

RL  1 48.75  LAl  .00  La  1 73  .24  Vl  25.295 

RP  107.47  LAP  2.61  LCP  126. 7J  VP  36.4 02 

RC  216.920  Gl  -9.59  CP  -10.67  ZAL  41.06 

PLANETOCENTRIC  CONIC 

C3  83.174  VHl  9.120  ClA  7.67  RAl  132.85  RAO  6569.6  VEL 

LNCH  AZMTH  LNCH  TIME 

90.00  7 48  37 

90.00  21  4 Z 10 

100.00  9 13  39 

100.00  22  59  49 

110.00  10  30  20 

110.00  0 3 34 

differential  corrections 

TOE- 3 .0457  TRA  7.2 
ROE  .4442  RRA  .2 
FOE  -.6218  FRA  1 

BCE  3.0779  0RA  7.2376  BC3 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 


CISTANCE  593.350 

16.89  A7L  93.60,  MCA  313.4?  SMA  115.95  ECC  .39703  INC  3.5985  VI  29.9 55 
23.03  A7P  92.47  TAl  149.87  TAP  103.28  RCA  69.91  APO  161.98  V2  35.260 


7AP  167.00  ETS  237.22  7AE  133.15  ETE  189.73  7 AC  146.74  ETC  12.22  ClP  172.53 
4.301  PTH  2.60  VHP  14.637  CPA  32.04  RAP  120.09  ECC  2.3688 


L - I TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CSJ  TIM 

INJ  2 LAT 

INJ  2 LONG 

2804.48 

-28.20 

82.15 

22.78 

92.65 

8 

35  22 

2204 .5 

-27.54 

75.55 

4968.25 

22.07 

217.50 

16.13 

71  .79 

23 

4 58 

4368.2 

19.38 

209.86 

2530.22 

-29.73 

61.89 

22.69 

93,29 

9 

55  50 

1930.2 

-28.96 

53.17 

4717.74 

23.52 

198.55 

15.60 

7i  .66 

24 

18  27 

4117.7 

20.71 

190.89 

2290. 2S 

-33.85 

43.32 

22.34 

95.08 

11 

8 30 

1690.3 

-32.78 

34  .25 

4530.45 

27.40 

182.77 

14.03 

68.71 

1 

19  5 

3930.4 

24.25 

175.01 

TC3 

-.9467 

BAU 

1 .0527 

RC3 

-.0119 

FAU 

.00414 

FC3 

-.0430 

BSP 

17396 

BC3 

.9467 

FSP 

-301 

MID-COURSE  EXECUTION  ACCURACY 
SGT  5259.7  SGR 
RRT  .1651  RRF 
SG6  5269.9  R23 
SGI  5260.0  SG2 


DISTANCE  596.149 


ORBIT  DETERMINATION  ACCURACY 


327.7 

SG3 

90.1 

ST 

2357.1 

SR 

283.7 

SS 

614.7 

.1665 

RTF 

.9666 

CRT 

-.6933 

CRS 

.6833 

CST 

-.9998 

.0064 

R1 3 

.9666 

LSA 

2443.8 

MSA 

204.1 

SSA 

10.4 

323.2 

THA 

.59 

ELI 

2365.3 

EL2 

203.7 

AlF 

175.19 

208.00 

ARRIVAL 

cate 

XT 

8 1969 

RL  148.75 

LAL 

,00 

La  173.24 

VL  25.258 

GAL  18.66 

AZL  93.98 

HCA  316.65 

SMA  115 

.76 

ECC  .41865 

INC 

3.9812 

Vl 

29.955 

RP  107.47 

LAP 

2.73 

LOP  129.96 

VP  36.377 

GAP  24.43 

A7P  92.90 

TAL  148.82 

TAP  105 

.47 

RCA  67.29 

APO 

164 .22 

V2 

35.261 

RC  218.330 

GL 

-9.68 

GP  -10.56 

7AL  39.63 

ZAP  166.44 

ETS  233.06 

ZAE  132.87  ETE  189 

>.5l 

ZAC  144.62 

ETC 

12.16 

CLP 

171 .45 

PLANETOCENTRIC  CONIC 

C3  97.639 

VHL 

9.881 

OLA  7.17 

RAL  1?4.26 

RAO  6569.9 

VEL  14.798 

PTH  2.67 

VHP  1 5 . 

480 

OPA  11.80 

RAP 

122.26 

ECC 

2.6069 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

58  7 

2824.01 

-28.26 

83.58 

26.67 

91 .93 

8 45 

n 

2224 .0 

•27.69 

74.96 

90.00 

21 

43  55 

5019.63 

23.12 

220.90 

20.18 

73. J8 

23  7 

35 

44J9.6 

20.60 

213.14 

100.00 

9 

22  54 

2550.57 

-29.80 

63.40 

26.60 

92.49 

10  5 

24 

1950.6 

29.13 

54.66 

100.00 

23 

1 50 

4768.29 

24.60 

201 .92 

19.68 

72.45 

24  21 

18 

4168.3 

21  .96 

194 .11 

110.00 

10 

38  59 

2312.44 

-33.97 

45.04 

26.32 

94.07 

11  17 

32 

1712.4 

'33.03 

35.92 

110.00 

0 

6 9 

4579.19 

28.56 

186.08 

18.19 

70.36 

1 22 

28 

3979.2 

25.61 

1 78 . 14 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -3. 3594 

TRA 

7.9039 

TC3  -.7424 

BAU  .9692 

SGT  5223.4  SGR 

31J.1  SG3 

88.5 

ST  2391 .0 

SR 

276.1 

SS 

642.0 

ROE  .4698 

RRA 

.2559 

RC3  -.0070 

FAU  .00271 

RRT 

.1110  RRF 

.1158  RTF 

.9717 

CRT  -.7097 

CRS 

.6991 

CST 

-.9998 

FOE  -.6673 

FRA 

1 .6209 

FC3  -.0240 

BSP  17383 

SG0  5232.7  R23 

.0076  R13 

.9717 

LSA  2483.4 

MSA 

194.3 

SSA 

9.8 

BOE  3.3921 

BRA 

7.9081 

BC3  .7425 

FSP  -296 

SGI  5223.6  SG2 

309.1  THA 

.38 

ELI  2399,0 

El2 

193.9 

ALF 

175.28 

LAUNCH  DATE  MAR  14  1969 

HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  La  173.24 

RP  107.47  LAP  2.84  LOP  133.21 

RC  219.714  GL  -9.74  GP  -JO. 45  7AL 

PLANETOCENTRIC  CONIC 


VL  25.222  GAL 
VP  36.352  GAP 


flight  time  210.00 
DISTANCE  598.312 

20.63  A7L  94.41  HCA  319.89  SMA  115.58 
26.01  A7P  93,38  TAL  147.95  TAP  107.83 


ARRIVAL  CATE  OCT  10  1969 


ECC 

RCA 


.44307  INC  4.4J27  VI 
64.37  APO  166.78  v? 


29.955 

35.260 


38.39  7AP  165.77  ETS  226.99  7AE  132.50  ETE  189-28  7AC  342.58  ETC  12.13  ClP  170.29 


C3  115.329 

VHL  10.739 

OLA  6.76 

RAL  135.46 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

8 6 12 

2845.54 

-28.30 

90.00 

21  45  33 

5067.76 

24.03 

100.00 

9 30  46 

2572.78 

-29.85 

300.00 

23  3 40 

4815.74 

25.53 

1 10.00 

10  46  23 

2336.15 

-34.07 

110.00 

0 8 29 

4625.14 

29.57 

differential 

CORRECTIONS 

RAO  6570.2  VEL  15.384  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.75  VHP  16.438  DPA  11.54  RAP  124.34  ECC  2.8980 


85.15 

224.13 
65.05 

205.14 
46.68 

189.28 


30.36 

24.03 

30.32 

23.56 

30.12 

22.17 


t AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

91  .15 

8 

53 

38 

2245.5 

-27.84 

76.52 

74.56 

23 

10 

1 

4467.8 

21  .68 

216.25 

91  .63 

10 

13 

39 

1972.8 

-29.31 

56  .29 

73.90 

24 

23 

56 

4215.7 

23.08 

197.20 

92.98 

11 

25 

19 

1736.1 

-33.28 

37.73 

72.01 

1 

25 

34 

4025.1 

26.82 

181  . 1 7 

MID-COURSE  EXECUTION  ACCURACY 


TOE-3. 6952  TRA  6.6353  TC3 
RCE  .4987  RRA  .* 

FOE  - ,7164  FRA  1 . i 
BOE  3.7287  BRA  8.6366  BC3 

LAUNCH  DATE  MAR  14  1969 


TC3 

-.5606 

BAU 

.8644 

SGT 

5182.7 

SGR 

294.8 

SG3 

86.9 

ST 

RC3 

-.0034 

FAU 

.00107 

RRT 

.0469 

RRF 

.0547 

RTF 

.9764 

CRT 

FC3 

-.0080 

BSP 

17331 

SGB 

5191 .1 

R23 

.0089 

R13 

.9764 

LSA 

BC3 

.5606 

FSP 

-291 

SGI 

5182.7 

SG2 

294.4 

THA 

.15 

ELI 

ORBIT  DETERMINATION  ACCURACY 
24)3.5  SR  268.8  SS  672 


CRT  -.7272  CRS 
LSA  2*13.0  MSA 
ELI  2421  .5  EL2 


2 

.7161  CST  - .9998 
184.5  SSA  9.1 
183.9  AlF  175.34 


HELIOCENTRIC  CONIC 
RL  148.75  LAL  .00  La  173-24 
RP  107.47  LAP  2.94  LOP  136.46 


VL 
VP 

RC  221 ,070  CL  -9.76  GP  -10.34  ZAL 
PLANETOCENTRIC  CONIC 
C3  137.143  VHL  11 .71J 


FLIGHT  TIME  212.00 
DISTANCE  599.667 

25.190  CAL  22,84  A7L  94.91  HCA  323.12  SMA  115.41 

36.329  GAP  27.82  A7P  93.93  TAt  147.28  TAP  110.40 

37.36  7AP  164.96  ETS  225.01  7AE  132-03  ETE  189.02 


ARRIVAL  CATE  ‘XT  12  1 969 


ECC  .47071  INC  4.9063  VJ  29.955 

RCA  61.09  APO  369.74  V2  35.260 

ZAC  140.64  ETC  12.11  ClP  169.02 


OLA  6.42  RAL  136.50  RAO  6570.5  VEL  16.077  PTH  2.83  VHP  17.535  OPA  11  -27  RAP  126.31  ECC  3.2570 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

8 12  50 

2868.85 

-28.32 

90.00 

21  47  4 

5112.17 

24.80 

100.00 

9 37  13 

2596.64 

-29.89 

100.00 

23  5 23 

4859.62 

26.32 

11 0.00 

10  52  28 

2361  .19 

-34,14 

110.00 

0 10  32 

4667.84 

30.43 

DIFFERENTIAL 

CORRECTIONS 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.86 

33.82 

90.29 

9 0 38 

2268.9 

-27.98 

78.21 

227.16 

27.62 

75.88 

23  12  16 

4512. 2 

22.62 

219.17 

66.82 

33.81 

90.70 

10  20  30 

1996.6 

-29.47 

58.04 

208.1 6 

27.18 

75.30 

24  26  21 

4259.6 

24.05 

200.10 

48.83 

33.70 

91  .83 

11  31  49 

1761  .2 

-33.51, 

39.65 

192.31 

25.89 

73.61 

1 28  20 

4067.8 

27.88 

184 .04 

TDE-4,0572  TRA  9.4339  TC3  -.3999  BAU  .7333 
RCE  .5317  RRA  .2063  RC3  -.0011  FAU- .00087 
FCE  -.7701  FRA  1 .8569  FC3  .0055  BSP  17267 
BOE  4.0919  BRA  9.4362  BC3  .3999  FSP  -287 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5137.3  SGR  279.3  SG3  85.4 
RRT  -.0294  RRF  -.0188  RTF  .9807 
SG6  5144.8  R23  -.0101  R1 3 -.9807 
SGI  5137.3  SG2  279.2  THA  179.91 


ORBIT  DETERMINATION  ACCURACY 
ST  2425.4  SR  261 .9  SS  706.1 

CRT  -.7460  CRS  .7345  CST  -.9998 

LSA  2533.6  MSA  374.6  SSA  8.5 

ELI  2433.3  EL2  173.9  AlF  175.37 


2261 


J PL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  <VOL  4,  1968-69* 


LAUNCH  CATE:  MAR  14  1969 


FLIGHT  T JMC  2J4.00 


ARRIVAL  CATE:  OCT  14  1969 


heliocentric  conic 

DISTANCE  599.906 

RL  148.75 

LAl  .00 

La  173.24 

vl  25.160 

GAL  25.34 

A7L  95.40 

HCA  326,35 

SMA  115.26 

ECC  .50211 

INC 

5 .4002 

VI 

29.955 

RP  107.48 

LAP  3.03 

LOR  139.71 

VP  36.306 

GAP  29.91 

A7P  94.57 

TAL  146.07 

TAP  113.22 

RCA  57.39 

ARC 

173.14 

V2 

35.258 

RC  £££.400 

GL  '9.75 

CP  -10.23 

/Al  36.54 

7AP  163.99 

ETS  £21.14 

7AE  131  .42 

ETE  188.74 

7AC  130.03 

ETC 

12.11 

CLP 

167.62 

planetocentric  conic 

C3  164. £87 

VHL  12.017 

CLA  6.10 

RAL  137.30 

RAO  6570,0 

VEL  16.900 

PTH  2.91 

VHP  10,799 

DPA  11.00 

RAP 

120.U 

ECC 

3.7037 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 17  5£ 

£093.02 

-28.31 

00.60 

37.02 

89.38 

9 6 6 

££93.0 

-20.10 

00.02 

90.00 

£l  40  26 

5152.31 

25.44 

229.93 

30.69 

77.13 

23  14  10 

4552.3 

23.42 

221 .04 

100.00 

9 42  9 

2621 .99 

-29.09 

60.7] 

37.03 

89.70 

10  25  51 

£022.0 

-29.61 

59.91 

1 00.00 

23  6 50 

4099.37 

£6.90 

210.93 

30.49 

76.62 

24  20  30 

4299.4 

24.07 

202 . 76 

110.00 

10  57  7 

£307.39 

-34.10 

50.06 

37.02 

90.62 

11  36  54 

1707.4 

-33.71 

41  .67 

no. oo 

0 12  10 

4706.74 

31 .14 

195.11 

29.30 

75.13 

1 30  45 

4106.7 

20.70 

306.70 

DIFFERENTIAL  CORRECTIONS 

MrC'COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-4 .4437 

TRA10 .3126 

TC3  -.2579 

BAU  . 5664 

SGT  5007.5  SCR  £65.4  5G3 

04.0 

ST  £425.1 

SR 

255.7 

SS 

744  .0 

ROE  .5690 

RRA  .3650 

RC3  .0001 

FAU- .00326 

RRT 

.1187  RRF 

.1059  RTF  . 

.9045 

CRT  -.7650 

CRS 

.7540 

CST 

-.9990 

FCE  - .0£05 

FRA  1.9900 

FC3  .0172 

BSP  17074 

SG6  5094.4  R23 

.0114  R13 

.9845 

LSA  2544.2 

MSA 

164  .0 

SSA 

0.0 

CCE  4.4800 

0RA1O.3139 

8C3  .£579 

FSP  -281 

SGI  5087.6  SG£  £63.5  THA  179.64 

ELI  2433.0 

EL2 

163.9 

ALF 

175.36 

LAUNCH  DATE  MAR  14  1969 


FLIGHT  TIME  £16,00 


ARRIVAL  DATE  OCT  16  1969 


heliocentric  CONIC 


DISTANCE  590.963 


RL  140.75 

LAL  .00 

La  173.24 

VL  25.1 34 

GAL  28.10 

AZl  96.16 

HCA  329.58 

SMA  115.13 

ECC  .53782 

INC 

6.1603 

Vl 

29.955 

RP  107.49 

LAP  3.11 

LOP  142.96 

VP  36.286 

GAP  32.34 

AZP  95.32 

TAL  146.77 

TAP  116.35 

RCA  53.21 

ARC 

177.05 

V2 

35.255 

RC  223.702 

GL  -9.72 

GP  -10.12 

ZAl  35.97 

ZAP  162.84 

ETS  zn.ie 

ZAZ  130.66 

ETE  100.42 

ZAC  137. IT  ETC 

12.13 

CLP 

166.06 

PLANETOCENTRIC  CONIC 

C3  190.391 

VHL  14.005 

DLA  6.05 

RAL  137.06 

RAO  6571 .1 

VEL  17.000 

PTH  3.00 

VHP  20.263 

DPA  10.75 

RAP 

129.02 

ECC 

4.2650 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 21  10 

2920.41 

-28.20 

90.63 

39.90 

80.40 

9 9 50 

2320.4 

-20.20 

01  .96 

90.00 

21  49  39 

5107.53 

25.95 

232.30 

33.00 

70.26 

23  16  6 

4587.5 

24.07 

224 .21 

I 00.00 

9 45  23 

2640.00 

-29.06 

70.70 

39.95 

80.65 

10  29  31 

2040.8 

-29.73 

61  .90 

100.00 

23  8 7 

4934.30 

27.51 

213.40 

33.43 

77.02 

24  30  21 

4334.4 

25.55 

205.14 

1 10.00 

11  on 

2414.67 

-34.10 

53.01 

40.04 

89.36 

11  40  26 

1014.7 

-33.09 

43.70 

110.00 

0 13  44 

4741 .26 

31.7 1 

197.64 

32.33 

76.52 

1 32  45 

4141  .3 

29.54 

109.3 1 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-4. 0671 

TRA1 1 .2605 

TC3  -.1357 

BAU  , 3598 

SGT  5031.2  SGR  253.9  SG3 

02.7 

ST  2415.0 

SR 

250.2 

SS 

707.7 

ROE  .6141 

RRA  .111 5 

RC3  .0002  FAU- .0061 7 

RRT 

.2227  RRF 

.2004  RTF  . 

.9079 

CRT  -.7073 

CRS 

.7755 

CST 

-.9990 

FDE  -.0947 

FRA  2.1560 

FC3  .0269 

BSP  1 7005 

SG0  5037.6  R23 

.0124  R1 3 - . 

.9579 

LSA  2547.0 

MSA 

1 54  .0 

SSA 

7.4 

BOE  4.9057 

0RA1 1.2690 

8C3  .1357 

FSP  -277 

SGI  5031.5  SG2  2<'7.5  THA  179.35 

ELI  2423.0 

El2 

153.0 

ALF 

175.32 

LAUNCH  CATE  MAR  14  1969 


flight  time  210.00 


ARRIVAL  DATE  OCT  18  1969 


HELIOCENTRIC  CONIC 


DISTANCE  596. £01 


RL  140.75 

LAL  .00 

"LOL 173.24 

VL  25.113 

GAL  31.44 

A7l  96.90 

HCA  332.00 

SMA  11! 

i .02 

ECC  .57046 

INC 

6.9846 

Vl 

29.955 

RP  107.50 

LAP  3.19 

LOP  346.22 

VP  36.260 

GAP  35.17 

A7P  96,22 

TAL  147.06 

TAP  119.06 

RCA  46.49 

A PO 

J01  .56 

V2 

35.252 

RC  224.970 

GL  -9.65 

GP  -10.00 

7AL  35.68 

ZAP  161 .46 

ETS  213.72 

ZAZ  129.70 

ETE  100.06 

7AC  335.71 

ETC 

12.18 

CLP 

164.31 

PLANETOCENTRIC  CONIC 

C3  241 .670 

VHL  15.546 

CLA  6. 03 

RAL  130.16 

RAD  6571 .4 

VEL  19.052 

PTH  3.00 

VHP  21 . 

960 

DPA  10.54 

RAP 

131 .31 

ECC 

4.9773 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  £ LAT 

INJ 

2 LONG 

90.00 

0 22  30 

2940.71 

-20.20 

92.69 

42.42 

07.37 

9 11 

39 

2340.7 

-28.2  7 

04  .03 

90.00 

21  50  40 

5217.10 

26.35 

234.45 

36.25 

79.23 

23  17 

37 

4617.1 

24.59 

226.22 

100.00 

9 46  42 

2677.13 

-29.80 

72.00 

42.50 

07.55 

10  31 

19 

2077.3 

-29.02 

64  .00 

100.00 

23  9 9 

4963.91 

27.92 

215.50 

35.91 

70.05 

24  31 

53 

4363.9 

26.09 

207.17 

110,00 

11  1 29 

2443.00 

-34.13 

55,23 

42.70 

80  .05 

11  42 

12 

1043.1 

-34.03 

45.99 

110.00 

0 14  47 

4770.73 

32.16 

199.82 

34.90 

77.74 

1 34 

10 

41 70. 7 

30.14 

191 .19 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -5. 3200 

TRA12.3150 

TC3  -.0300 

8AU  .0971 

SGT  4960.4  SGR  246.0  SG3 

01  .4 

ST  2391 .0 

SR 

245.6 

SS 

837.6 

ROE  .6663 

RRA  .0400 

RC3  -.0007 

FAU- .00908 

RRT 

.3385  RRF 

.3236  RTF  . 

.9907 

CRT  -.0094 

CRS 

.7970 

CST 

-.9990 

FOE  -.9601 

FRA  2.3354 

FC3  .0354 

BSP  16800 

SG0  4974.5  R23 

.0133  R13  -, 

.9907 

LSA  2541 ,9 

MSA 

145.0 

SSA 

6.0 

BCE  5 . 36£4  0RA1£.315O  8C3  .0300  FSP  -£74 


SGI  4969.1  SG£  £31.5  THA  179.04 


ELI  £400.0  El£  143.7  ALF  175. £3 


LAUNCH  DATE  MAR  14  1969 


FLIGHT  TIME  ££0.00 


ARRIVAL  DATE  OCT  £0  1969 


HELIOCENTRIC  CONIC 


DISTANCE  591. 10£ 


RL  140.75 

LAL  .00 

La  173.24 

VL  25 .097 

GAL  35.20 

A7L  96,01 

HCA  336.02 

SMA  114 

i.95 

ECC  .62456 

INC 

8.0115 

VJ 

29.955 

RP  107.51 

LAP  3.25 

LOP  149.47 

VP  36.254 

GAP  30,50 

A7P  97.33 

TAL  147.83 

TAP  123.85 

RCA  43.16 

APO 

186.74 

V2 

35.248 

RC  226.227 

GL  -9.54 

GP  -9.86 

7AL  35.70 

7AP  159.02 

ETS  210.18 

7AE  128.50 

ETE  167.65 

7AC  134.47 

ETC 

12.24 

CLP 

162.31 

planetocentric  ccnic 

C3  297.126 

VHL  17.237 

DLA  6.J4 

RAL  130.14 

RAD  6571 .7 

VEL  20.456 

PTH  3.16 

VHP  23. 

963 

CPA  10.38 

RAP 

132.55 

ECC 

5.0099 

LNCH  A7MTH 

LNCH  TIME 

l-i  Tr« 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 21  33 

2970.99 

'26.09 

94.90 

44,52 

06,27 

9 11 

12 

2379.0 

28. 31 

86.24 

90.00 

21  51  29 

5240.14 

26.63 

236.00 

38.18 

80.00 

23  10 

49 

4640.1 

24.98 

227.00 

100.00 

9 45  49 

2707.23 

-29.69 

75.03 

44.64 

66.38 

10  30 

56 

2107.2 

-29.00 

66.23 

100.00 

23  9 54 

4987,14 

20.21 

217.16 

37.06 

79.60 

24  33 

1 

4387.1 

26.50 

200 . 70 

110.00 

11  0 44 

2472.78 

-34.04 

57.54 

44,95 

06.68 

11  4] 

57 

1072.0 

34.13 

40.30 

110.00 

0 35  25 

4794.36 

32.49 

201,58 

36.92 

78,74 

1 35 

19 

4194.4 

30.60 

192.00 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

OR0I T DETERMINATION  ACCURACY 

TOE-5. 0031 

TRA1 3.4505 

TC3  .0598 

BAU  .2377 

SGT  4697.3  SGR  242.0  SG3 

80.3 

ST  2353.0 

SR 

242.1 

SS 

094 .4 

ROE  .7262  RRA  -.0526 

RC3  -.0024 

FAU-. 01468 

RRT  - 

.4606  RRF 

.4459  RTF 

.9930 

CRT  -.0318 

CRS 

.8205 

CST 

-.9998 

FDE-1 .0490 

FRA  2.5385 

FC3  .0428 

8SP  16732 

SOB  4903.3  R23 

.0139  R13  - 

.9930 

LSA  2526.0 

MSA 

135.5 

SSA 

6.3 

BOE  5.0406 

0RA13.45O6 

BC3  .0590 

FSP  -271 

SGI  4898.5  SG2  215.5  THA  170.69 

ELI  2362.5 

ElZ 

133.9 

ALF 

175.09 

2262 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69 


LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  1 74.24 

RP  108.77  LAP  -.06  LOP  271 .01 

RC  76.053  CL  -2.87  CP  26-54 

plane tocentric  conic 
C3  74,736  VHL  0.645  OLA  -1.75 
LNCH  A7MTH  LNCH  TIME 
90.00  0 18  10 

90.00  11  50  19 

100.00  1 38  42 

100.00  13  12  29 

110.00  2 45  5 

110.00  14  22  35 

DIFFERENTIAL  CORRECTIONS 
TDE  -.3712  TRA  -.8146  TC3  -.0707 
RDE  -.3406  RRA  .4411  RC3  .2194 
FDE-1.1717  FRA- 1 .0346  FC3-1 .0761 
80E  .5037  BRA  .9264  6C3  .2305 

LAUNCH  DATE  MAR  15  1969 

heliocentric  ccnic 

RL  140.79  LAL  .00  LOL  174.24 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  70.340  GL  -3.54  GP  27.39 

PLANE TOCENTRIC  CONIC 


FLIGHT  TIME  70.00 
DISTANCE  211.767 

VL  29.859  GAL  -15.69  A7L  90.86  HCA  96.77  SMA  140.71 

VP  39.342  CAP  -1.92  A7P  89.90  TAL  254.20  TAP  350.98 

7Al  171.51  7AP  73.58  ETS  353.56  7AE  155.07  ETE  93.00 

RAL  3.19  RAO  6569.5  VEL  14.003  PTH  2.55  VHP  5.199 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

2485.67 

-25.09 

59.41 

246.77 

103.58 

0 59  36 

5237.91 

26.60 

235.92 

240.30 

79.92 

13  17  37 

2225.90 

-26 . 50 

39.92 

246.38 

104.36 

2 15  40 

4972.91 

28.03 

216.14 

240.00 

79.17 

14  35  21 

2010.10 

-30.31 

22.94 

245.18 

106.61 

3 18  43 

4753.47 

31 .90 

198.54 

247.06 

77.02 

15  41  49 

ARRIVAL 

OATE 

MAY 

24  1969 

ECC 

.27051 

INC 

.6630 

VI 

29.947 

RCA 

108.49 

APO 

188.94 

V2 

34 .839 

7AC 

104.11 

ETC 

157.90 

CLP 

-71  .50 

OPA 

28.99 

RAP 

7.10 

ECC 

2.2300 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1885.7 

- 

22.97 

51  .30 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .2303  SCT  606.0  SGR  529.5  SG3  184.0 

FAU  .09290  RRT  -.4637  RRF  -.6404  RTF  .6113 

BSP  1520  SCO  804.8  R23  .1276  R13  -.7259 

FSP  -537  SGI  692.0  SG2  410.9  THA  143.13 

FLIGHT  TIME  72.00 


4637.9  24.94  227.65 

1625.9  -24.27  31.83 

4372.9  26.25  207.79 

1418.1  -27.74  14.70 

4153.5  29.79  109.97 

ORBIT  DETERMINATION  ACCURACY 
ST  294.6  SR  242.5  SS  361.7 

CRT  .5777  CRS  -.0020  CST  -.9467 

LSA  496.0  MSA  17 1.0  SSA  19.5 

ELI  341.1  EL2  170.9  AlF  35.63 

ARRIVAL  DATE  MAY  26  1969 


OISTANCE  218.194 

VL  29.020  GAL  -15.51  A7L  91.05  HCA  99.9 4 SHA  140.33  ECC  .26745  INC  1 .0530  V!  29.9 47 

VP  39.306  GAP  -|.3I  A7P  89.82  TAL  253.06  TAP  353.79  RCA  108.66  APO  188.01  V2  34.831 

7Al  171.10  7AP  70.20  ETS  355.71  7AE  153.71  ETE  100.38  7AC  102.18  ETC  158.66  ClP  -76.69 


49.92 

228.46 

30.42 

208.55 

13.39 

190.61 


C3  73.124 

VHL  8.551 

OLA  -2.29  RAL  3.62 

RAD  6569.4 

VEL  13.945 

PTH  2.55 

VHP  5.087 

OPA  28.94 

RAP  4.90 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

0 23  55 

2463.72 

-24.73 

57.90 

246.62 

104.25 

1 4 59 

1863.7 

-22.53 

90.00 

11  40  0 

5249.67 

26.74 

236.76 

240.60 

80.32 

13  15  30 

4649.7 

25.13 

100.00 

1 44  12 

2204.76 

-26.14 

38.45 

246.21 

105.05 

2 20  57 

1604.8 

-23.81 

100.00 

13  10  25 

4903.86 

20.17 

216.92 

240.31 

79.56 

14  33  29 

4363.9 

26.44 

110.00 

2 50  0 

1998.79 

-29.93 

21.57 

244.96 

107.34 

3 23  19 

1398.8 

-27.27 

110.00 

14  21  6 

4762.60 

32.04 

199.22 

247.40 

77.40 

15  40  29 

4162.6 

29.98 

differential  corrections 

TOE  -.4099  TRA  -.0744  TC3  -.1107  BAU  .2549 
ROE  -.3177  RRA  .4399  RC3  .2361  FAU  .09596 
FOE-1.2416  FRA-1.0428  FC3-1.1361  BSP  1762 
BOE  .5106  BRA  .9700  0C3  .2607  FSP  -565 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  674.6  SGR  543.4  SG3  192-3 
RRT  -.5209  RRF  -.6725  RTF  .6701 
SGB  866.2  R23  .1311  R13  -.7586 
SGI  763.0  SG2  410.1  THA  146.35 


ST  326.2  SR  230.8  SS  377.9 

CRT  .5687  CRS  -.7950  CST  -.9473 

LSA  522.0  MSA  J72.2  SSA  19.6 

ELI  360.9  J * 1 7j .6  ALF  29.10 


LAUNCH  CATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  100.82  LAP  -1.21  LOP  277.34 

RC  00.651  GL  -4.24  CP  20.18 

PLANE TOCENTRIC  CONIC 
C3  71.566  VHL  8.460  OLA  -2.83 

LNCH  A7MTH  LNCH  TIME  L- I TIME 
90.00  0 29  56  2441 .78 

90.00  11  45  56  5261 .51 

100.00  I 49  58  2183.64 

100.00  13  8 36  4994.07 

110.00  2 55  10  1979.50 

110.00  14  19  52  4771 .78 

DIFFERENTIAL  CORRECTIONS 


FLICHT  TIME  74.00 


ARRIVAL  date  may  28  1969 


OISTANCE  22 4.572 

VL  29.775  CAL  -15.33  A7L  91.25  HCA  103.10  SMA  147.09  ECC  .26446  INC  1.2466  VI  29.947 
VP  39,265  GAP  -.73  A7P  89.72  TAL  253.40  TAP  356.50  RCA  108.70  APO  J07.OO  V2  34.824 
7AL  170.59  7AP  82.73  ETS  357.91  7A£  152.08  ET£  107.08  ?AC  100.33  ETC  159.43  CLP  -81.75 


RAL  4.11 
INJ  LAT 
-24,35 
26.07 
-25.75 
28.30 
-29.53 
32.18 


RAD  6569.4 
INJ  LONG 
56.40 
237.60 
37.00 
217.72 
20.21 
199.90 


VEL  13,889  PTH  2.54  VHP 
INJ  RT  ASC  INJ  A7MTH  INJ 


246.53 

240.97 

246.11 

240.70 

244,02 

247.01 


104. di 
80.72 
105.72 
79.96 
108.05 
77.78 


5.007 
TIME 

1 10  30 

13  13  37 

2 26  21 

14  31  51 
3 20  10 

15  39  24 


TDE  - 

.4533 

TRA 

-.9364 

TC3  - 

.1541 

BAU 

.2826 

SGT 

RDE  - 

.2938 

RRA 

.4  358 

RC3 

.2520 

FAU 

,09822 

RRT 

FCE-1 

.3047 

FRA- 

•1  .0397 

FC3-1 

.1082 

BSP 

2033 

SGB 

BCE 

.5402 

BRA 

1 .0328 

BC3 

.2954 

FSP 

-593 

SGI 

LAUNCH  CATE  MAR  15  1969 

heliocentric  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  108.84  LAP  -1.39  LOP  200.50 

RC  82.901  CL  -4.96  GP  28.92 

PLANE TOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 

752.0  SGR  555.6  SG3  199.3 
-.5690  RRF  -.6942  RTF  .7]68 

935.0  R23  .1350  R13  -.7854 

041.0  SG2  408.5  THA  149.19 

FLIGHT  TIME  76.00 


OPA  28.86  RAP  2.79  ECC  2.1770 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1041  .0  -22.07  40 .40 

4661.5  25.31  229.20 

1583.6  -23.35  29.03 

4394.9  26.63  209 . 32 

1379.5  -26.78  12.10 

4171.8  30.16  191.26 

OR0 I T DETERMINATION  ACCURACY 
ST  361 .4  SR  218.2  SS  393.9 

CRT  .5593  CRS  -.7066  CST  -.9482 

LSA  550.0  MSA  172.3  SSA  19.6 

ELI  386.9  El2  169.0  AlF  23.37 

ARRIVAL  CATE  MAY  30  1 969 


VL  29.724 
VP  39.220 
7AL  169.99 


OISTANCE  230.903 

GAL  -15.15  A7L  91.45  HCA  106.26  SHA  147.39  ECC  .26154  INC  1.4453  VI  29.947 

GAP  -.19  A7P  89.60  TAL  252.84  TAP  359.10  RCA  108.84  APO  185.94  V2  34.816 

7AP  87.13  ETS  .15  7A£  150.24  ETE  113.03  7AC  90.59  ETC  160.18  CLP  -86.72 


C3  70.053 

VHL 

8. 

,370 

OLA  -3.30 

RAL  4.67 

RAO  6569.3 

VEL  13.035 

PTH  2.53 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

0 

36 

15 

2419.63 

-23.96 

54,90 

246.52 

105.56 

90.00 

11 

44 

3 

5273.57 

27.00 

230.46 

249.41 

81  .13 

100.00 

1 

56 

1 

2162.33 

-25.35 

35.54 

246.06 

106.39 

100.00 

13 

6 

58 

5006.10 

28.43 

218.53 

249.14 

80.36 

110.00 

3 

0 

38 

1960.04 

-29.11 

18.85 

244.74 

108.76 

110.00 

14 

18 

50 

4781 .16 

32.31 

200.60 

240.29 

70.10 

1 16  35 


2 32  3 


3 33  18 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5020  TRA'1.0002  TC3  -.2007  BAU  .3123 
ROE  -.2703  RRA  .4274  RC3  .2663  FAU  .09940 
FOE-1.3544  FRA-1.0197  FC3-1 .2204  BSP  2310 
BOE  -5701  BRA  1 .0877  BC3  .3335  FSP  -611 


MID-COURSE  EXECUTION  ACCURACY 
SGT  837.5  SGR  564.7  SG3  204.0 
RRT  -.6074  RRF  -.7125  RTF  .7529 
SGB  1010. I R23  .1403  R13  -.8065 
SGI  924.8  SG2  406.3  THA  151.83 


OPA  28.77  RAP  .80  ECC  2.1529 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3819.6  -21.59  47.03 

4673.6  25.50  230,11 

3562.3  -22.06  27.63 

4406.1  26.01  210.10 

1360.0  -26.20  10.82 

4181.2  30.34  191.93 

ORBIT  DETERMINATION  ACCURACY 

ST  400.6  SR  205.3  SS  407.0 

CRT  .5514  CRS  -.7787  CST  -.9495 

LSA  502.5  MSA  1 71  .3  SSA  19.7 

ELI  4J9.4  El2  163.6  AlF  18.73 


2263 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  J VOL  4.  1968-69* 


LAUNCH  CATE  MAR  15  1969  FLIGHT  TIME  78.00  ARRIVAL  CATE  JUN  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  237.109 


RL  140.79 

LAL  .00 

LOL  174.24 

VL  29.667 

GAL  -14.97 

AZL  91.65 

HCA  109.42 

SMA 

146.04 

ECC  .25867 

INC  1 .6503 

VI 

29.947 

- 

RP  100.06 

LAP  -1.56 

LOP  283.67 

VP  39.171 

GAP  .33 

A7P  89.45 

TAL  252.18 

TAP 

1 .61 

RCA  108.85 

APO  184.82 

V2 

34  .010 

RC  05 . 328 

GL  -5.72 

GP  29.61 

ZAl  169.31 

ZAP  91.35 

ETS  2.42 

ZAE  148.26 

ETE 

118.22 

ZAC  96.98 

ETC  160.89 

CLP 

-91  .55 

PLANETOCENTRIC  CONIC 

C3  68.581 

VHL  8.201 

OLA  -3.94 

RAL  5.28 

RAO  6569.3 

VEL  13.782 

PTH  2.52 

VHP 

4.930 

OPA  28 . 70 

RAP  358.96 

ECC 

2.1207 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 42  55 

2397.07 

-23.54 

53.38 

246.58 

106.21 

1 

22  52 

1797.1 

-21 .09 

45.57 

90.00 

11  42  17 

5286.07 

27.13 

239.35 

249.91 

81.56 

13 

10  23 

4686.1 

25.68 

230.98 

100.00 

2 2 25 

2140.63 

-24.93 

34.07 

246.12 

107.06 

2 

38  5 

1540.6 

-22.36 

26.22 

100.00 

13  5 29 

5017.74 

28.56 

219.37 

249.66 

80.79 

14 

29  6 

4417.7 

26.99 

210.91 

110.00 

3 6 25 

1940.25 

-20.67 

17.40 

244.74 

109.46 

3 

38  45 

1340.3 

-25.75 

9.52 

110.00 

14  17  58 

4790.89 

32.44 

201.32 

248.84 

70.59 

15 

37  40 

4190.9 

30.53 

192.63 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5553 

TRA'l ,0644 

TC3  -.2498 

BAU  . 3440 

SGT  929.3  SGff  ! 

57?.l  SG3  207.6 

ST  443.6 

SR  J91.2 

ss 

422.3 

ROE  -.2455 

RRA  .4167 

RC3  .2799 

FAU  .09980 

RRT 

.6392  RRT  - 

.7296  RTF 

.7811 

CRT  .5410 

CRS  -.7680 

CST 

-.9510 

: 

FDE-J .3907 

FRA  -.9927 

FC3-1 .2600 

BSP  2634 

SOB  1091 .3  R23 

.1462  R13  - 

.8237 

LSA  618.7 

MSA  169.2 

SSA 

19.7 

BOE  .6072 

BRA  1.1430 

6C3  .3752 

FSP  -633 

SGJ  1014.J  SG2  403.2  THA  154 tJ4 

ELI  457.2 

EL2  156.1 

alf 

14.90 

- 

LAUNCH  OATE  MAR  15  1969 

FLIGHT  TIME  90.00 

ARRIVAL  CATE 

JUN 

3 1969 

HELIOCENTRIC 

: conic 

OISTANCE  243.432 

1 

RL  140.79 

LAL  .00 

LOL  174.24 

VL  29.605 

GAL  -14.79 

AZL  91 .86 

HCA  112.58 

SMA 

146.24 

ECC  .25585 

INC  1.8634 

VI 

29.947 

RP  108.08 

LAP  -1.72 

LOP  286.03 

VP  39.119 

GAP  .82  ATP  39.28 

TAL  251 .44 

TAP 

4.02 

RCA  108.83 

APO  103.66 

V2 

34.004 

= 

RC  07.691 

CL  -6.52 

GP  30.27 

ZAL  168.55 

TAP  95.37 

ETS  4.71 

ZAC  146.10 

ETE 

122.71 

ZAC  95.53 

ETC  161.54 

CLP 

-96.22 

planetocentric  CONIC 

C3  67.146 

VHL  8.194 

OLA  -4.53 

RAL  5.96 

RAO  6569.3 

VEL  13.730 

PTH  2.51 

VHP 

4.929 

OPA  28,67 

RAP  357.30 

ECC 

2.1051 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

0 49  59 

2373.86 

-23.09 

51.83 

246.70 

106.87 

1 

29  33 

1773.9 

-20.56 

44  .07 

= 

90.00 

11  40  37 

5299.22 

27.26 

240.29 

250.49 

82.02 

13 

8 56 

4699.2 

25.87 

231  .90 

100.00 

2 9 12 

2118.31 

-24.47 

32.57 

246.23 

107.72 

2 

44  30 

1518. 3 

-21 .82 

24.70 

100.00 

13  4 5 

5030.00 

28.69 

220.25 

250.25 

81 .24 

14 

27  55 

4430.0 

27.10 

211 .70 

110.00 

3 12  34 

1919.92 

-28.20 

16.08 

244.80 

110.17 

3 

44  34 

1319.9 

-25.20 

6.20 

- 

110.00 

14  17  12 

4801  .15 

32.58 

202.09 

249.46 

79.03 

15 

37  13 

4201 .2 

30.7? 

193.37 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 


TOE  -.6136 

TRA 

-1.1282 

TC3 

-.3000  BAU 

.3759 

SGT 

1026.3 

SGR 

575.6 

8 

u 

208.6 

ST 

490.5 

SR 

177.3 

SS 

433.9 

ROC  -.2220 

RRA 

.A0J3 

RC3 

.2914  FAU 

.0991 6 

RRT 

-.6628 

RRT 

-.7434 

RTF 

.8020 

CRT 

.5320 

CRS 

-.7586 

CST 

-.9526 

FOC-1 .4261 

FRA 

-.9401 

FC3- 

1 .2706  BSP 

2946 

SGB 

1176.7 

R23 

.1540 

R13 

-.8364 

LSA" 

657.5 

MSA 

J66.2 

SSA 

19.7 

0OC  .6525 

8RA 

1.1975 

0C3 

.4188  FSP 

-637 

SGI 

1106.7 

SG2 

399.7 

THA 

156.34 

ELI 

500.4 

EL2 

147  .J 

ALF 

11  .95 

LAUNCH  OATE 

MAR 

15  1969 

flight 

TIME 

62.00 

ARRIVAL 

DATE 

JUN 

5 1969 

HELIOCENTRIC  CONIC  OISTANCE  249.635 

RL  M0.79  LAL  .00  LOL  174.24  VL  29.539  GAL  -14.61  A7L  92.09  MCA  115.74  SMA  145.61  ECC  .25307  INC  2.0864  VI  29.947 

RP  108.90  LAP  -1.00  LOP  289.99  VP  39.064  GAP  1.20  A7P  89.09  TAl  250.61  TAP  6.35  RCA  108.76  APO  182.46  V?  34.799 

RC  90.065  GL  -7.37  GP  30.92  7AL  167.70  7AP  99,16  ETS  7.04  7AE  144,07  ETE  126.55  7AC  94.25  ETC  162.12  CIP-IUO.G9 

planetocentric  CONIC 

C3  65.750  VHL  8.109  OLA  -5.14  RAL  6.70  RAO  6569.2  VEL  13.679  PTH  2.50  VHP  4.950  OPA  28.71  RAP  355.82  ECC  2.0821 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 57  32 

2349.75 

-22.60 

50.23 

246.09 

107.53 

1 

36  41 

1749-7 

-19.99 

42.53 

90.00 

11  38  50 

5313.29 

27.39 

241.30 

251  .14 

02.51 

13 

7 31 

4713.3 

26.07 

232.00 

100.00 

2 16  27 

2095.15 

-23.98 

31.02 

246.40 

108.40 

2 

51  22 

1495.2 

-21,25 

23.29 

100.00 

13  2 44 

5043.11 

28.83 

221.21 

250.92 

81.72 

14 

26  47 

4443.1 

27.30 

212.70 

110.00 

3 19  9 

1898.06 

-27.70 

14.65 

244.93 

110.8$ 

3 

50  40 

1298.9 

-24.61 

6.05 

110.00 

14  16  31 

4012.17 

32.72 

202.92 

250.17 

79.50 

15 

36  43 

4 212.2 

30.92 

194.J6 

DIFFERENTIAL  CORRECTIONS  MIO'COURSE  EXECUTION  ACCURACY  OR8IT  OETERMINA TION  ACCURACY 


TOE  - 

.6765 

TRA-1 

.1907 

TC3 

-.3533 

BAU 

.4005 

SGT 

1127.2 

SCR 

577.2 

SG3 

208.3 

ST 

541.3 

SR 

162.4 

SS 

445.5 

ROE  - 

.1977 

RRA 

.3034 

RC3 

.3019 

FAU 

.09700 

RRT 

-.6517 

RRT 

-.7565 

RTF 

.8101 

CRT 

.5213 

CRS 

-.7463 

CST 

-.9542 

FOE-t 

.4467 

FRA  -.0972 

FC3- 

1 .2077 

BSP 

3277 

SC6 

1266.4 

R23 

.1632 

R13 

-.0465 

LSA 

700.8 

MSA 

162.4 

SSA 

19.7 

BOE 

.7040 

BRA  1.2509 

BC3 

.4647 

FSP 

-642 

SGI 

1202.9 

SC  2 

395.7 

THA 

158.29 

ELI 

540.4 

EL2 

136.0 

alf 

9.49 

LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  84.00  ARRIVAL  CATE  JUN  7 J969 

HELIOCENTRIC  CCNIC  OISTANCE  255.800 

RL  140.79  LAL  .00  LOL  174.24  VL  29.468  GAL  “14.42  A7L  92.32  HCA  118.90  SMA  144.95  ECC  .25034  INC  2.3216  VI  29.947 

RP  108.91  LAP  -2.03  LOP  293.15  VP  39.007  GAP  1.72  A7P  88.88  TAL  249.71  TAP  8.60  RCA  108.67  APO  181.24  V?  34.795 

RC  92.449  CL  -8.28  GP  31.57  7AL  166.77  7AP  102.70  ETS  9.40  7AE  141.95  ETE  129.82  7AC  93.15  ETC  162.61  CLP-104.95 

PLANETOCENTRIC  CCNIC 


C3  64.394 

VHL 

8.025 

OLA  -5.70 

RAL  7 , 50 

RAO  6569.2  VEL  13.629 

PTH  2.49 

VHP 

4.990 

OPA  28 .84 

RAP 

354.53 

ECC 

2.0598 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

5 37 

2324.46 

-22.07 

48.56  247.J5 

100.20 

1 

44 

22 

1724.5 

'19.38 

40.93 

90.00 

11 

37  16 

5328.57 

27.52 

242.40  251.88 

83.04 

13 

6 

5 

4720.6 

26.27 

233.96 

100.00 

2 

24  14 

2070,88 

-23.45 

29.41  246.64 

109.00 

2 

50 

45 

1470.9 

-20.63 

21  .75 

100.00 

13 

1 21 

5057.38 

20.96 

222.25  251.67 

02.25 

14 

25 

39 

4457.4 

27.59 

213.71 

110.00 

3 

26  12 

1876.83 

-27.16 

13.17  245.13 

111.61 

3 

57 

29 

1276.8 

'23.98 

5.44 

11 0.00 

14 

15  52 

4024.20 

32.86 

203.83  250.96 

80.02 

15 

36 

16 

4224.2 

31.14 

195.03 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7443 

tra- 

*1.2510 

TC3  -.4068 

BAU  .4407 

SGT  1230.8  SGR 

575.7  SG3 

206.2 

ST  596.1 

SR 

147.2 

SS 

455.7 

ROE  -.1737 

RRA 

.3619 

RC3  ,3106  FAU  .09557 

RRT  -.6955  RRT  - 

,7680  RTF 

.8301 

CRT  .5085 

CRS 

-.7326 

CST 

-.9558 

FOE-1 .4563 

FRA 

-.8360 

FC3-1 .2849  BSP  3607 

SGB  1358.7  R23 

.1740  RJ  3 - 

.8539 

LSA  747,9 

MSA 

158.0 

SSA 

19.6 

BOE  .7643 

BRA 

1.3023 

BC3  -5119 

FSP  -635 

SGJ  1301.2  SC2 

391.2  THA  160.11 

ELI  601.0 

EL2 

125.7 

ALF 

7.49 

2264 


J PL_  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  MAR  15  1969 

flight  time  06.00 

ARRIVAL  CATE 

JUN  9 1969 

HELIOCENTRIC 
RL  140.79 

: conic 
LAL  .00 

LOL  174.24 

VL  29.395 

DISTANCE  261.929 
GAL  -14.23  AZL  92.57  HCA  122.05 

SMA 

144.27 

ECC  .24766 

INC  2.57J4 

VI  29.947 

RP  100.92 

LAP  -2,10 

LOP  296.31 

VR^  30.948 

GAP  2.13 

AZP  08,63 

TAL  240.73 

TAP 

10.70 

RCA  108.54 

APO  180.00 

V2  34.791 

RC  94 .040 

GL  -9.26 

GP  32.25 

ZAE’  165.75 

ZAP  105.90 

ETS  11.00 

ZAE  139.04 

ETE 

132.58 

ZAC  92.23 

ETC  163.01 

CLP- 109.00 

PLANETOCENTRIC  CONIC 
C3  63.086  VHL  7.943 

OLA  -6.47 

RAL  8.37 

RAD  6569.2 

VEL  13.581 

PTH  2.40 

VHP 

5.040 

OPA  29.00 

RAP  353.40 

ECC  2.0302 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 14  22 

2297.69 

-21 .49 

46.02 

247.40 

108.09 

1 

52  40 

1697.7 

-18.72 

39.24 

90.00 

11  35  28 

5345.45 

27.65 

243.62 

252.72 

03.64 

13 

4 34 

4745.4 

26.40 

235.15 

100.00 

2 32  30 

2045.22 

-22.87 

27.73 

246.96 

109.79 

3 

6 43 

1445.2 

-19.97 

20.14 

100.00 

12  59  53 

5073.16 

29.10 

223.40 

252.52 

02.85 

14 

24  27 

4473.2 

27.01 

214  .03 

110.00 

3 33  50 

1053.60 

-26.57 

11.62 

245.39 

112.35 

4 

4 44 

1253.6 

-23.30 

3.90 

110.00 

14  15  11 

4037.53 

33.02 

204.84 

251.86 

00.60 

15 

35  40 

4237.5 

31.37 

196.01 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.8173 

TRA-1 

.3004 

TC3  -.4610 

BAU 

.4727 

SGT 

J3J6.5 

SGR 

572.0 

SG3 

203.1 

ST 

655.2 

SR 

131  .0 

SS 

466.5 

ROE  -.I486 

RRA 

.3302 

RC3 

.3107 

FAU 

.09289 

RRT 

-.7064 

RRF 

-.7795 

RTF 

.0393 

CRT 

.4001 

CRS 

-.7121 

CST 

-.9574 

FOE-1 .4619 

FRA  -.7716 

FC3-1.2747 

BSP 

3950 

SGB 

1454 .0 

R23 

.1065 

R13 

-.0597 

LSA 

800.2 

MSA 

153.0 

SSA 

19.4 

BOE  .0307 

BRA  1.3514 

BC3 

.5605 

FSP 

-630 

SGI 

1401.7 

SG2 

306.5 

THA 

161.72 

ELI 

650.4 

EL2 

113.7 

ALF 

5.74 

LAUNCH  DATE  MAR  J5  1969  FLIGHT  TIME  SB. 00  ARRIVAL  OATE  JUN  11  1969 


HELIOCENTRIC  CONIC  DISTANCE  260  .023 


RL  140.79 

LAL 

.00 

LOL  174.24 

VL  29.310 

GAL  -14.03 

AZL  92.84 

HCA  125.20 

SMA 

143.57 

ECC  .24503 

INC  2.0390 

VI 

29.9 47 

RP  108.93 

LAP 

-2.32 

LOP  299.47 

VP  30.000 

GAP  2.53 

AZP  00.36 

TAL  247.69 

TAP 

12.90 

RCA  108.39 

APO  170.75 

V2 

34 . 700 

RC  97.256  Gt  -10.32 
PLANETOCENTRIC  CONIC 

GP  32.90 

ZAL  164.64 

ZAP  108.99  ETS  14.26 

7AE  137.77 

ETE 

134.90 

ZAC  91.47 

ETC  163.32 

CLP 

-112.03 

C3  61  .834 

VHL 

7.863 

DLA  -7.22 

RAL  9.32  RAD  6569.2 

VEL  13.535 

PTH  2.47 

VHP 

5.124 

OPA  29.46 

RAP  352.44 

ECC 

2.0176 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

i time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

23  54 

2269.10 

-20.85 

44.96 

247.90 

109.60 

2 

1 43 

1669.1 

-17,99 

37.46 

90.00 

11 

33  28 

5564.35 

27.79 

244.90 

253.66 

04.31 

13 

2 53 

4764.4 

26. 7 J 

236.40 

1 00.00 

2 

41  47 

2017.04 

-22.23 

25.95 

247,36 

110.52 

3 

15  25 

1417.0 

-19.24 

18.43 

1 00.00 

12 

55  16 

5090.05 

29.24 

224.69 

253.49 

03.51 

14 

23  7 

4490.0 

28.04 

216.10 

1 10.00 

3 

42  7 

1020.90 

-25.92 

10.00 

245.74 

113.11 

4 

12  36 

1220.9 

-22 . 56 

2.45 

11 0.00 

14 

14  25 

4652.55 

33.18 

205.99 

252,87 

81.26 

15 

35  17 

4252.6 

31  .62 

197.11 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.8960 

TRA 

-1.3623 

TC3  - 

.5155 

BAU 

.5041 

SGT 

1443.8 

SGR 

560.3 

SG3 

199.0 

ST 

719.0 

SR 

113.9 

SS 

477.5 

ROE 

-.1220 

RRA 

.3120 

RC3 

.3257 

FAU 

.08972 

RRT 

-.7145 

RRF 

-.7900 

RTF 

.0463 

CRT 

.4567 

CRS 

-.6020 

CST 

-.9591 

FOE- 

1.4625 

FRA 

-.7037 

FC3-1 

.2561 

BSP 

4301 

SGB 

1551.6 

R23 

.2005 

R13 

-.0642 

LSA 

057.7 

MSA 

147.7 

SSA 

19.2 

80E 

.9044 

BRA 

1 .3976 

BC3 

.6098 

FSP 

-621 

SCI 

1504.0 

SG2 

301.7 

THA 

163.18 

Eli 

720.9 

EL2 

101  .0 

ALF 

4.22 

LAUNCH 

DATE 

MAR 

15  1969 

flight 

TIME 

90.00 

ARRIVAL 

DATE 

JUN 

13  1969 

HELIOCENTRIC  CONIC  DISTANCE  274.067 

RL  146.79  LAL  .00  LOL  174.24  VL  29.239  GAL  -13.03  A7L  93.13  MCA  120.36  SNA  142.66  ECC  .24246  INC  3.1263  VI  29.947 

RP  100.94  LAP  -2.45  LOP  302.64  VP  36.026  GAP  2.90  A7P  00.06  TAL  246.59  TAP  14.95  RCA  108.22  APO  1 77.49  V2  34.706 

RC  99.636  GL  -11.40  GP  33.70  7AL  163.41  7AP  111.72  ETS  16.79  7A£  135.74  ETE  136.02  7AC  90.66  ETC  163.54  CLP-I16.44 

PLANETOCENTRIC  conic 

C3  60.651  VHL  7.700  CLA  -0.04  RAL  10.34  RAO  6569.1  VEL  13.491  PTH  2.47  VHP  5.217  OPA  29.99  RAP  351.62  ECC  1.9962 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LCNG 

90.00 

1 34 

20 

2230.25 

-20.14 

42.99 

240.41 

110.34 

2 11  30 

1638.2 

-17.19 

35.55 

90.00 

11  31 

11 

5305.83 

27.92 

246.54 

254.73 

05.00 

13  0 57 

4765.0 

26.95 

238.01 

100.00 

2 51 

40 

1908.35 

-21 .51 

24.05 

247.05 

111.27 

3 24  56 

1300.3 

-18.43 

16.61 

100.00 

12  56 

24 

5110.96 

29.39 

226.17 

254.58 

64.26 

14  21  35 

4511 .0 

28.29 

217.54 

110.00 

3 51 

11 

1802.39 

-25.20 

0.27 

246.10 

113.90 

4 21  14 

1202. 4 

-21 .75 

.02 

110,00 

14  13 

30 

4069.60 

33.35 

207.29 

254 .02 

82.01 

15  34  40 

4269.7 

31  .09 

198.37 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9006  TRA-1.4112  TC3  -.5695  BAU  .5342  SGT  1551.3  SGR  561.6  SG3  193.6  ST  707.5  SR  96.3  SS  407.6 

ROE  -.0960  RRA  .2025  RC3  .3313  FAU  .00600  RRT  -.7 190  RRF  -.0014  RTF  .0513  CRT  .4107  CRS  -.6306  CST  - .9607 

FOE-1.4561  FRA  -.6299  FC3-1  .2276  BSP  4637  SG8  1649.9  RZ3  .2166  R13  -.0671  LSA  920.1  MSA  M2. 3 SSA  18.9 

BOE  .9854  BRA  1 .4392  6C3  .6508  FSP  -603  SCI  1606.2  SG2  377.0  THA  164.54  ELI  700.5  EL2  07.7  alF  2.91 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  92.00  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  200-120 

RL  140.79  LAL  .00  LOL  174.24  VL  29.150  GAL  -13.63  A7L  93.44  HCA  131.51  SMA  142.13  ECC  -23994  INC  3.4439  VI  29.947 

RP  108.94  LAP  -2.58  LOP  305.00  VP  30.764  GAP  3.26  ATP  07.72  TAL  245.44  TAP  16.95  RCA  100.03  APO  176.23  V2  34.784 

RC  102.030  GL  -12.74  GP  34.69  ZAL  162,07  ZAP  114.16  ETS  19.42  ZAE  133.73  ETE  130.41  ZAC  90.39  ETC  163.66  CLP-U9.85 

PLANETOCENTRIC  CONIC 


C3  59.556 

VHL 

7.717 

OLA  -8.94 

RAL  11.45 

RAO  6569. 

1 VEL  13.450 

PTH  2.46 

VHP  5. 

326 

OPA  30.69 

RAP 

350.90 

ECC 

1 .9001 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN, 

1 2 LAT 

INJ 

2 LONG 

90.00 

1 

45  53 

2204.66 

-19.33 

40.85 

249.03 

111.11 

2 22 

38 

1604,7 

•36.29 

33.50 

90.00 

11 

28  29 

5410.54 

28.05 

240.34 

255.96 

05.97 

12  58 

40 

4010.5 

27.20 

239.70 

100.00 

3 

2 52 

1956.31 

-20.71 

22.01 

240.45 

112.05 

3 35 

29 

1356.3 

17.54 

14.65 

100.00 

12 

54  11 

5134.13 

29.53 

227.BB 

255.83 

05.16 

14  19 

45 

4534.1 

20.55 

219.21 

110.00 

4 

1 11 

1773.71 

-24.39 

6.43 

246.73 

114.73 

4 30 

45 

3173.7 

•20.05 

359.00 

110.00 

14 

12  22 

4009.49 

33.52 

208.81 

255.34 

82.90 

15  33 

51 

4289.5 

32.10 

199.04 

DIFFERENTIAL  corrections 

HID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe-1 .0733 

TRA- 

-1  .4556 

TC3  -.6232 

BAU  .5639 

SGT 

1660.5  SGR 

554.9  SG* 

187.9 

ST  062.3 

SR 

77.9 

SS 

499.5 

ROE  -.0690 

RRA 

.2512 

RC3  .3364 

FAU  .08210 

RRT 

-.7220  RRF  ' 

.0127  RTF? 

.0554 

CRT  .3240 

CRS 

-.5575 

CST 

-.9625 

FOE-1 .4502 

FRA 

-.5570 

FC3-1  .1935 

BSP  4996 

SGB 

1750.0  R23 

.2342  R13  - 

.8697 

LSA  990.0 

MSA 

137.0 

SSA 

10.4 

BOE  1.0755 

BRA 

1.4772 

0C3  .7083 

FSP  -580 

SGI 

1710.6  SG2 

372.7  THA  165.74 

ELI  062.7 

EL2 

73.7 

ALF 

J .69 

2265 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  > 


LAUNCH  CATE  MAR  15  1969  FLIGHT  TIME  94  .00  ARRIVAL  CATE  JUN  17  1969 

HELIOCENTRIC  CONIC  CISTANCE  286.126 

RL  148.79  LAL  .00  tot  174. 24  VL  39.075  CAL  '13.41  A?L  95.79  MCA  134.66  SNA  14J.40  ECC  .23749  INC  3.7918  VI  29.947 

RP  108.95  LAP  -2.70  LOP  308.96  VP  38.701  GAP  3.59  A7P  87.33  TAl  244.23  TAP  18.89  RCA  307.82  APO  174.98  V2  34.783 

RC  104.441  Gl  -14.15  CP  35.73  7At  160.59  7AP  1J6.30  ET5  22.17  7AE  131.73  ETE  139.70  7AC  90.02  ETC  163.7]  ClP-123.08 

planetocentric  CONIC 


C3  58.573 

VHL 

7.653 

ClA  -9.95 

RAL  12.66 

RAO  6569.1 

VEL  13.414 

PTH  2.45 

VHP 

5.454 

DPA  31.57 

RAP  350.26 

ECC  1 .9640 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN, 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

I 

58  47 

2367.73 

-18.40 

38.54 

249.79 

111.91 

2 

34  55 

1567.7 

-15.27 

31  .26 

90.00 

it 

25  14 

5439.35 

28.17 

250.44 

257.36 

87.02 

12 

55  53 

4839.4 

27.46 

241 .84 

100.00 

3 

15  13 

1921 .15 

-19.79 

19.80 

249.19 

112.87 

3 

47  14 

1321 .2 

-16.53 

12.53 

100.00 

12 

51  29 

5161  .16 

29.67 

229.87 

257.26 

86.21 

14 

17  30 

4561  .2 

28.83 

221 .17 

110.00 

4 

12  18 

1742.42 

-23.49 

4.45 

247.40 

115.58 

4 

41  20 

1142.4 

-19.85 

357.20 

110.00 

14 

10  54 

4912.65 

33.71 

210.60 

256.85 

83.94 

15 

32  46 

4312.7 

32.50 

201 .57 

differential  corrections  mio-coursc  execution  ACCURACV  OR8IT  DETERMINATION  ACCURACY 

toe-1.1751  TRA-1.4941  TC3  -.6759  BAU  .5926  SGT  1770.3  SGR  547.5  SG3  181.5  ST  943.9  SR  59,9  SS  532.3 

ROE  -.0399  RRA  .2l7£  RC3  .3405  FAU  ,07793  RRT  -.7226  RRF  -.8239  RTF  .8588  CRT  .1576  CRS  -.3985  CST  -.9644 

FOE-1.4429  FRA  -.4851  FC3-1.J518  BSP  5359  SG0  1853.0  R23  .2532  R13  -.8717  LSA  1067.4  MSA  132.2  SS  A 17.7 

BCE  1.1758  BRA  1.5098  8C3  .7568  F$P'  -57l  SGI  1815.9  SG2  369.0  THA  166,85  ELI  944 .0  EL2  59.2  ALF  .58 

LAUNCH  OATE  MAR  15  1969  FLIGHT  T|ME  96.00  ARRIVAL  CATE  JUN  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  292.106 


RL  148.79 

LAL 

.00 

LOL  174.24 

VL  28.991 

GAL  -13.20 

A7l  94.18 

NCA  137.81 

SMA 

140.67 

ECC  .23510 

INC  4,1797 

VI  29.947 

z 

RP  108.95 

LAP 

-2.81 

LOP  312.12 

VP  38  . 638 

GAP  3.91 

A7P  86.90 

TAL  242.97 

TAP 

20.70 

RCA  107.60 

APO  173.74 

V2  34.78  3 

RC  106.844  GL  -15.71 

planetocentric  conic 

GP  36.94 

7AL  158.95 

7AP  U8.12  ETS  25.06 

7AE  129.74 

ETE 

140.72 

7AC  89.74 

ETC  163.67 

CLP- 326.13 

= 

03  57,735 

VHL 

7.598 

OLA  -11.09  RAL  13,98 

RAO  6569.1 

VEL  J 3.383 

PTH  2.45 

VHP 

5.603 

DPA  32.66 

RAP  349.66 

ECC  1 .9502 

= 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

Inj 

r time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

E 

90.00 

2 

13  21 

2126.68 

-17.34 

35.99 

250.73 

112,74 

2 

40  47 

1526.7 

-14.13 

28  .80 

90.00 

11 

21  14 

5473.35 

28.27 

252.92 

258.90 

88.26 

12 

52  27 

4873.4 

27.73 

244 .30 

100.00 

3 

29  7 

1882.21 

-18.75 

17.38 

250.09 

113.72 

4 

0 30 

1282.2 

-15,38 

10.21 

- 

100.00 

12 

40  0 

5193.06 

29.79 

232.24 

258.92 

87.45 

24 

14  4J 

4593.1 

29.3  2 

223.50 

110.00 

4 

24  45 

1707.98 

-22.46 

2.31 

248.24 

116.48 

4 

53  13 

1108.0 

-18.72 

355.17 

I 

110,00 

14 

8 59 

4940.05 

33.88 

212.72 

258.61 

85.18 

15 

31  19 

4340.0 

32.84 

203.63 

= 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTKN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2869  TRA-1.5247  TC3  -.7258  BAU  .6196  SGT  1879.1  SGR  538.8  SG3  1 74.1  ST  1032.6  SR  44.9  SS  525.2 

ROE  -.0103  RRA  .1793  RC3  .3427  FAU  .07339  RRT  -.7194  RRF  -.8344  RTF  .8611  CRT  -.J623  CRS  -.0757  CST  -.9663 

FOE-1.4317  FRA  -.4094  FC3-1  .1005  BSP  5695  SG8  1954.8  R23  .2739  R13  -.8730  LSA  1152.2  MSA  128.1  S5A  16.9 

BOE  1.2870  BRA  1.5352  BC3  .8027  FSP  -546  SGI  1920,2  SG 2 366.2  THA  167.90  ELI  1032.7  EL2  44.3  AlF  179.60 


LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  98.00  ARRIVAL  DATE  JUN  2 1 1969 

HELIOCENTRIC  CONIC  DISTANCE  298.081 

RL  148.79  LAL  .00  LOL  174.24  VL  28.906  GAL  -12.97  A7l  94.62  MCA  140.96  SMA  139.94  ECC  .23278  INC  4,6178  VI  29.947 

RP  108.94  LAP  -2.91  LOP  315.29  VP  38.574  GAP  4.22  A7P  86.41  TAL  241.67  TAP  22.63  RCA  107.36  APO  372.51  V2  34.784 

RC  109.246  GL  -17.47  GP  38.34  7AL  157.13  7AP  119.61  £TS  28.11  7AE  127.71  ETE  141.52  7AC  89.50  ETC  363.57  CiP'129.0i 

planetocentric  conic 

C3  57.092  VHL  7.556  OLA  -12.38  RAl  15.44  RAO  6569.0  VEL  13.359  PTH  2.44  VHP  5.776  OPA  33.98  RAP  349.03  ECC  1.9396 

INCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  22959  2080.55  -16.11  33.17  251 .88  113.61  3 4 39  1480.5  -12.78  26.07 

90.00  11  16  13  5513.99  28.32  255.89  260.87  89.75  12  48  7 4914,0  27.98  247.24 

100.00  3 44  58  1838.60  -17.53  14,72  25 1.22  114.61  4 15  37  1238.6  -M.06  7.64 

100.00  124355  5231.18  29.88  235.07  260.85  88.93  1411  6 4631.2  29. 4J  226.30 

110.00  43853  1669.74  -21.28  359.97  249.28  117.41  5 6 43  1069.7  -37.44  352.94 

110.00  14  6 29  4972.80  34.04  215.26  260.66  86.68  15  29  22  4372.8  33.21  206.12 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1  .4136  TRA-1  .5479  TC3  -,7732  BAU  .6458  SGT  1989.6  SGR  530.7  SG3  166.5  ST  M31.4  5R  39-4  SS  540.4 

ROE  .0215  RRA  .1385  RC3  ,3437  FAU  .06875  RRT  -.7137  RRF  -.8447  RTF  .8636  CRT  -.6653  CRS  .4887  CST  -.9684 

FOE-1.4231  FRA  -.3368  FC3-1 .0424  BSP  6062  SGB  2059.1  R23  .2951  R13  -.8746  LSA  1248.2  MSA  124.9  SSA  15.8 

BOE  1.4137  BRA  1.5541  6C3  .8461  FSP  -525  SGI  2026.5  SG2  365.0  THA  168.85  ELI  1131. 8 El2  29.4  AlF  178.67 

LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  100.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  303.994 

RL  148.79  LAL  .00  LOL  174.24  VL  28.820  CAL  -l?Trr~*7L  95.12  MCA  144.11  SMA  139.20  ECC  .23054  INC  5 . II 96  VI  29.947 

RP  108.94  LAP  -3.00  LOP  318.45  VP  38.511  GAP  4.51  A7P  85.85  TAL  240.33  TAP  24.43  RCA  107.11  APO  171,30  V2  34,785 

RC  111.645  CL  -19,46  GP  39.97  7Al  155.07  7AP  120.74  ETS  31.37  7AE  125.61  ETE  142.13  7AC  89.27  ETC  163.41  CLP-131.83 

planetocentric  conic 


C3  56.713 

VHL 

7.531 

DLA  -13.86 

RAL  17.06 

RAO  6569.0 

VEL  13.344 

PTH  2.44 

VHP  5. 

.979 

kO 

TO 

CL 

O 

RAP 

348.33 

ECC 

1 .9334 

LNCH  A?MTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

l 2 LAT 

INJ 

2 10NG 

90.00 

2 

49  16 

2028.02 

-14.65 

30.00 

253.33 

114.51 

3 23 

4 

1428.0 

- 

■11  .22 

23.00 

90.00 

11 

9 51 

5563.25 

28.28 

259.49 

263.08 

91  .56 

12  42 

34 

4963.3 

28.19 

250.83 

100.00 

4 

3 17 

1709.19 

-16.10 

11,74 

252.63 

115.53 

4 33 

6 

1169.2 

- 

12.54 

4.77 

100.00 

12 

38  30 

5277.32 

29.88 

238.50 

263.12 

90.74 

14  6 

28 

4677.3 

29.67 

229.70 

110.00 

4 

55  7 

1626.87 

-19.91 

357.39 

250.59 

118.38 

5 22 

14 

1026.9 

- 

15.97 

350.49 

110.00 

14 

3 10 

5012.40 

34.15 

218.35 

263.08 

88.50 

15  26 

43 

4412.4 

33.57 

209.15 

INFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .5586 

TRA- 

-1.5616 

TC3  -.8158 

BAU  .6708 

SGT  2100.8  SGR 

522.6  SG3 

158.4 

ST  12*1.9 

SR 

49.5 

SS 

5J7.6 

RDE  .0547 

RRA 

.0934 

RC3  .3424 

FAU  .06390 

RRT 

.7038  RRF  - 

.8536  RTF 

.8663 

CRT  -.9424 

CRS 

.8762 

CST 

-.9708 

FOE-1 .4150 

FRA 

-.2655 

FC3  -.3754 

BSP  6433 

SGB  2164.0  R23 

.3163  R13  - 

.8765 

LSA  1356.5 

MSA 

123.0 

SSA 

14,5 

BPE  1.5595 

BRA 

1 .5644 

BC3  .8840 

FSP  -502 

SGI  2133.8  SG2 

365.5  THA  169.77 

ELI  3242.7 

El2 

16.5 

AlF 

177.85 

2266 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  102.00  ^RLVAL  CATE  JUN  ?5  1969 

HELIOCENTRIC  CONIC  DISTANCE  309.904 

RL  148.79  LAL  .00  La  174.24  VL  28. 733  GAL  -12.50  A7l  95.70  HCA  147.25  SNA  138.48  ECC  .22836  INC  5.7039  VI  29.947 

RP  108.93  LAP  -3.08  LOP  321.62  VP  38.448  GAP  4.78  AZP  85.20  TAL  238.94  TAP  26.19  RCA  106.85  APO  170.10  V2  34.787 

RC  114.042  GL  -21.73  GP  41.89  ZAL  152.74  7AP  121.47  ETS  34.84  ZAE  123.41  ETE  142.60  7 AC  89.00  ETC  163.21  CLP-134.54 

planetocentric  CONIC 


C3  56.701 f 

VHL  7.530 

CLA  -15.57 

RAL  18.87 

RAO  6569.0 

VEL  13.344 

PTH  2.44 

VHP 

6.221 

OPA  37.36 

RAP  347.47 

ECC  1 .9332 

LNCH  A7MTHf 

'*  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

l TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 12  1 

1967.26 

-12.90 

26.40 

255.17 

115.43 

3 

44  49 

1367.3 

-9.37 

19.49 

90.00 

11  1 34 

5623.90 

28.09 

263.92 

265.69 

93.77 

12 

35  18 

5023.9 

28.31 

255 .26 

100.00 

4 24  48 

1732.43 

-14.41 

8.38 

254.42 

116.48 

4 

53  41 

1132.4 

-10.74 

1 .53 

100.00 

12  31  28 

5333.97 

29.76 

242.71 

265.80 

92.95 

14 

0 22 

4734.0 

29.85 

233.90 

110.00 

5 14  0 

1578.30 

-18.31 

354.53 

252.26 

119.38 

5 

AO  19 

978.3 

-14.26 

347.76 

110.00 

13  58  46 

5060.86 

34.18 

222.13 

265.97 

90.74 

15 

23  6 

4460.9 

33.90 

212.90 

DIFFERENTIAL  CORRECTIONS  HIO-COURSe  EXECUTION  ACCURACY  ORB  I T DETERMINATION  ACCURACY 

TOE-1.7272  TRA-1.5630  TC3  -.8511  BAU  .6941  SGT  2212.4  SGR  5)4.1  SG3  149.6  ST  1 366 .0  SR  70.0  SS  576.6 

ROE  .0888  RRA  .0427  RC3  .3377  FAU  .05882  RRT  -.6877  RRF  -.8595  RTF  .8694  CRT  -.9740  CRS  .9781  CST  -.9733 

FOE-1  .4074  FRA  -.1951  FC3  -.8960  BSP  6805  SG0  2271  .3  R23  .3368  RJ  3 -.8788  LSA  U79.2  MSA  122.6  SSA  12.9 

BOE  1.7295  BRA  1.5636  BC3  .9156  FSP  -476  SGI  2241.2  SG2  368.4  THA  170.67  ELI  1367.7  El2  3 5.9  AlF  177.14 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  104.00  ARRIVAL  DATE  JUN  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  315.794 


RL  148.79 

LAL 

.00 

La  174.24 

VL  28.646 

GAL  -12.26 

A7L  96.40 

HCA  150.39 

SMA 

137.76 

ECC  .22627 

INC 

6.3974 

vi 

29.947 

RP  108.93 

LAP 

-3.16 

LOP  324.78 

VP  38.385 

GAP  5.04 

A7P  84.43 

TAL  237.51 

TAP 

27.91 

RCA  106.59 

APO 

168.93 

V2 

' 34 .790 

RC  116.435 

GL 

-24.35 

GP  44.16 

7AL  150.07 

ZAP  121.77 

ETS  38.58 

7AE  121.03 

ETE 

142.97 

ZAC  88.62 

ETC 

163 .01 

CLP-137.2J 

PLANETOCENTRIC  CONIC 

C3  57.213 

VHL 

7.564 

OLA  -17.56 

RAL  20.93 

RAD  6569.0 

VEL  13.363 

PTH  2.44 

VHP 

6.516 

OPA  39.47 

RAP 

346.33 

ECC  1 .9416 

LNCH  A7MTH 

LNCH  TIME 

L-r  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

I 2 LONG 

90.00 

3 

39  30 

1895.53 

-10.77 

22.21 

257.57 

116.35 

4 

3)  6 

1295.5 

-7.14 

15.40 

90.00 

10 

50  33 

5700.06 

27.62 

269.44 

268.77 

96.50 

12 

25  33 

5100.1 

28.23 

260.83 

1 00.00 

4 

50  37 

1666.07 

-12.36 

4.51 

256.75 

117.43 

5 

18  23 

1066.1 

-8.59 

357.76 

100.00 

12 

22  8 

5404.75 

29.40 

247.94 

268.98 

95.68 

13 

52  13 

4804 . 7 

29.87 

239.36 

110.00 

5 

36  24 

1522.63 

-16.42 

351 .32 

254.43 

120.4! 

6 

1 46 

922.6 

12.26 

344 .68 

110.00 

13 

52  50 

5120.95 

34.02 

226.82 

269.42 

93.51 

15 

18  11 

4523  .0 

34 .14 

217.58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.9267  tra-1.5479  TC3  -.8744  BAU  .7142  SGT  2322.1  SGR  503.6  SG3  139.9  ST  1505. 9 SR  93.5  SS  596.6 

ROE  .1218  fcRA  -.0163  RC3  .3273  FAU  .05337  RRT  -.6613  RRF  -.8595  RTF  .87 28  CRT  -.9500  CRS  .9896  CST  -.9760 

FOE-1.3974  FRA  -.1241  FC3  -.8075  BSP  7i3 9 SG0  2376.1  R23  .3558  R13  -.8814  LSA  1617.7  MSA  123.6  SSA  11.2 

BOE  1.9305  BRA  1 .5480  BC3  .933?  FSP  -443  SGI  2346.5  SG2  374.0  THA  171.62  ELI  1508.5  El2  29.2  AlF  176.62 


LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  106.00  ARRIVAL  DATE  JUN  29  1969 

HELIOCENTRIC  CONIC  OISTANCE  321-663 

RL  148.79  LAL  .00  La  374.24  VL  28.556  GAL  -12.01  AZL  97.24  HCA  153.53  SMA  137.05  ECC  -22425  INC  7.2392  VJ  29.9 47 

RP  108.91  LAP  -3.22  LOP  327.95  VP  38.323  GAP  5.29  AZP  83.51  TAL  236.05  TAP  29.58  RCA  106.31  APO  167.76  V2  34.794 

RC  118.823  GL  -27.40  GP  46.83  7AL  146.98  7AP  121.56  ETS  42.63  7AE  118.42  ETE  143.32  7AC  88.07  ETC  162.86  CLP-139.90 

planetocentric  conic 


C3  58.508 

VHL 

7.649 

DLA  -19.89 

RAL  23.32 

RAO  6569.1 

VEL  13.411 

PTH  2.45 

VHP 

6.886 

OPA  41.89 

RAP  344 .77 

ECC  1 .9629 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

13  45 

1808.2 3 

-8.09 

17.19 

260.70 

117.23 

4 

43  53 

1208.2 

-4.37 

10.48 

90.00 

10 

35  20 

5798.31 

26.67 

276,47 

272.39 

99.90 

12 

11  58 

5198.3 

27.76 

267.98 

100.00 

5 

22  26 

1586.59 

-9.83 

359.97 

259.85 

118.37 

5 

48  52 

986.6 

-5.96 

353.32 

100.00 

12 

9 20 

5495.18 

28.61 

254.54 

272.75 

99.07 

13 

40  55 

4895.2 

29.56 

245  .87 

110.00 

6 

3 29 

1457.91 

-14.16 

347.67 

257.31 

121 .44 

6 

27  47 

857.9 

-9.90 

341.17 

110.00 

13 

44  46 

5196.62 

33.55 

232.68 

273.57 

96.95 

15 

11  22 

4596.6 

34.15 

223 .49 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA T ION  ACCURACY 

TOE-2. 1723  TRA-1.5141  TC3  -.8828  BAU  .7320  SGT  2434.4  SGR  493.2  SC3  129.8  ST  1667.4  SR  117.2  SS  619.9 

ROE  .1530  RRA  -.0843  RC3  .3105  FAU  .04777  RRT  -.6221  RRF  -.8502  RTF  .8781  CRT  -.9197  CRS  .9765  CST  -.97 90 

FOE-1.3903  FRA  -.0580  FC3  -.7068  BSP  7513  SOB  2483.9  R23  .3704  R13  -.8857  LSA  1778.3  MSA  126.2  SSA  9.4 

BOE  2.1777  BRA  1.5165  BC3  .9359  FSP  -412  SGI  2454.2  SG2  383.1  THA  172.64  ELl  1670.9  EL2  45.9  AlF  176.30 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  108.00  ARRIVAL  CATE  JUL  1 3 969 

HEU£CENTRIC  CONIC  OISTANCE  327.512 

RL  148.79  LAL  .00  La  174.24  VL  28.471  GAL  -11.75  AZL  98-29  MCA  156.66  SMA  136.34  ECC  .22231  INC  8-2893  VJ  29.947 

RP  108.90  LAP  -3.27  LOP  331.12  VP  38.262  GAP  5.53  AZP  82.38  TAt  234.56  TAP  31  .22  RCA  106.03  APO  166.66  V2  34.798 

RC  121.206  GL  -30.96  GP  49.98  ZAL  143.37  ZAP  120.78  ETS  47.05  7AC  115.49  ETE  143.77  7AC  87.25  ETC  162.87  CLP-U2.74 

planetocentric  conic 


C3  61.019 

VHL 

7.811 

OLA  -22.61 

RAL  26.13 

RAO  6569. 

1 VEL  13.505 

PTH  2.47 

VHP  7. 

363 

OPA 

44.60 

RAP 

342.55 

ECC 

2.0042 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

58  39 

1696.11 

-4.55 

10.86 

265.23 

117.98 

5 26 

55 

1096,1 

-.77 

4.22 

90.00 

10 

12  50 

642.86 

24.78 

307.81 

276.55 

104.16 

10  23 

33 

4 2.9 

26.49 

299.56 

100.00 

6 

3 17 

1487.53 

-6.58 

354.42 

264.12 

119.23 

6 28 

4 

887.5 

-2.63 

347.05 

100.00 

11 

50  54 

5614.72 

27.03 

263.07 

277.16 

103.29 

13  24 

29 

50M.7 

28.58 

254.61 

110.00 

6 

37  12 

1381  .19 

-11.39 

343.45 

261  .21 

122.45 

7 0 

13 

701  .2 

-7.03 

337.07 

1 10.00 

13 

33  28 

5293.82 

32.51 

240.07 

278.53 

101.20 

15  1 

42 

4693.8 

33,71 

231 .04 

HFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 4825 

TRA- 

-1  .4530 

TC3  -.8687 

BAU  .7455 

SGT  2547.6  SGR 

480.1  SG3 

118.8 

ST 

1853.9 

SR 

135.1 

SS 

645.8 

ROE  .1751 

RRA 

-.1658 

RC3  .2839 

FAU  .04189 

RRT 

-.5590  RRF  - 

.8217  RTF 

.8855 

CRT 

-.8817 

CRS 

.9539 

CST 

-.9822 

FOE-1 .3834 

FRA 

.0052 

FC3  -.5943 

BSP  7893 

SG6  2592.4  R23 

.3793  R13  - 

.8920 

LSA 

1963.5 

MSA 

130.0 

SSA 

7.7 

BOE  2.4886 

BRA 

1 .4624 

BC3  .9139 

FSP  -379 

SGI 

2562.0  SG2 

395.9  THA  173.84 

ELI 

1857.8 

El2 

63.6 

ALF 

176.32 

2267 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  no.oo 


ARRIVAL  cate  JUL  3 1969 


HCLIOCENTRIC  conic 
RL  148.79  LAL  .00  LOL  174.24 

RP  108.89  LAP  -3.32  LOP  334.28 

RC  123.581  CL  -35.15  GP  53.71 

PLANETOCENTRIC  CONIC 


DISTANCE  333.337 

VL  28.383  GAL  -11.48  AZL  99.64  HCA  159.79  SNA  135.65 

VP  38.201  CAP  5.75  A7P  80.94  TAl  233.03  TAP  32.81 

7Al  139.12  7AP  119.35  ETS  51.99  7AE  112.10  ETC  144.54 


ECC  .22044  INC  9.6443  VI  29.947 
RCA  105.75  APO  165.56  V2  34.803 
7AC  86.04  ETC  163.23  CLP-I45.92 


C3  65.533 

VHL 

8.095 

CLA  -25.79 

RAL  29.52 

RAO  6569.2 

VEL  13.67 1 

PTH  2.50 

VHP  8 , 

,004 

OPA 

47.59 

RAP 

339.33 

ECC  2.0785 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

4 31 

1531  .51 

.75 

1.66 

271 .86 

118.31 

6 30 

2 

931  .5 

4.53 

355.02 

90.00 

9 

34  0 

841  .89 

20.82 

321 .05 

280.88 

109.64 

9 48 

2 

241  .9 

23.31 

313.26 

100.00 

6 

59  47 

1353.06 

-2.06 

346.99 

270.30 

119.83 

7 22 

20 

753.1 

1 .93 

340.47 

1 00.00 

11 

21  25 

5783.62 

23.86 

274,61 

282.02 

108.57 

12  57 

49 

5183.6 

26.17 

266 . 58 

1 10.00 

7 

20  46 

1287.23 

-7.92 

338.39 

266.69 

123.36 

7 42 

13 

687.2 

-3.47 

532.12 

110.00 

13 

16  56 

5422.22 

30.42 

249.49 

284.34 

106.41 

14  47 

18 

4822.2 

32.36 

240.81 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE -2. 88 57 

TRA- 

■1.3486 

TC3  -.8211 

BAU  .7503 

SGT  2657.5  SCR 

462.9  SG3 

106.9 

ST 

2067.5 

SR 

137.7 

SS  673.4 

ROE  .1722 

RRA 

-.2672 

RC3  .2434 

FAU  .03564 

RRT 

,4472  RRF  - 

.7508  RTF 

.8957 

CRT 

-.8056 

CRS 

.8941 

CST  -.9855 

FOE- 1.3752 

FRA 

.0669 

FC3  -.4708 

BSP  8217 

SC6  2697.6  «2J 

.3605  «13  - 

.9005 

LSA 

2174.5 

MSA 

134.8 

SSA  6.1 

BOE  2. 6909 

BRA 

1 .3748 

BC3  .8564 

FSP  -338 

SCI  2665.8  SG2 

412.7  THA  175.44 

Eli 

2070.4 

EL2 

81.5 

ALF  176.92 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  112.00 


ARRIVAL  DATE  JUL  5 1969 


HELIOCENTRIC  CCNIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  108.87  LAP  -3.35  LOP  337.45 

RC  125.948  CL  -40.05  GP  58.11 

planetocentric  CONIC 


DISTANCE  339.136 

VL  28.296  GAL  -11.20  A7L  101.47  HCA  162.90  SMA  134.97  ECC  .21864  INCH  .4703  VI  29.947 

VP  38.142  CAP  _ 1*97  A7P  79.02  TAL  231.46  TAP  34.36  RCA  J05.46  APO  164.48  V2  34.808 

7Al  134.08  7AP  117.18  ETS  57,75  7AE  108.11  ETE  146.05  7AC  84.25  ETC  164.34  ClP-149.84 


C3  73.603 

VHL 

8.579 

OLA  -29.45 

RAL  33.72 

RAO  6569.4 

VEL  13.963 

PTH  2.55 

VHP  8, 

.911 

OPA 

50.73 

RAP 

334.56 

ECC 

2.2113 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81.55 

6 

56  37 

1438.43 

11.15 

.39 

283.26 

117.43 

7 20 

36 

838.4 

14.74 

353.47 

98.45 

9 

15  27 

989.98 

11  .17 

327.47 

283.27 

117.43 

9 31 

57 

390.0 

14.76 

320.55 

100.00 

8 

44  10 

1090.16 

6.81 

332.52 

280^90 
28 5.54 

119.18 

9 2 

21 

490.2 

10.65 

325.83 

100.00 

10 

10  35 

813.48 

15.58 

316.66 

115.84 

10  24 

9 

213.5 

18.93 

309.47 

11 0.00 

8 

20  56 

1163.38 

-3.23 

331.87 

274.73 

124 .05 

8 40 

19 

563.4 

1.26 

325.66 

110.00 

12 

50  19 

5601  .06 

26.33 

261.78 

290.71 

112.63 

14  23 

40 

5001 .1 

29.16 

253.74 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.4373 

tra- 

*1.1803 

TC3  -.7317  BAU  .7432 

SGT  2768,7  SGR 

446.4  SG3 

94.5 

ST 

2311.9 

SR 

115.6 

S5 

706.0 

ROE  .1066 

RRA 

-.3937  RC3  .1871 

FAU  .02922 

RRT 

.2371  RRF  - 

.5796  RTF  . 

. 9109 

CRT 

-.5207  CRS 

.6411 

CST 

-.9890 

FOE-1.3722  FRA 

.1229 

FC3  -.3438 

BSP  8592 

see  2804.4  R23 

.3687  R13 

,9132 

LSA 

2416.0 

MSA 

139.9 

SSA 

4.6 

BOE  3.4390 

BRA 

1.2443 

8C3  .7553 

FSP  -300 

SGI  2770.8  SG2 

433.3  THA  177.76 

Eli 

2312,7 

EL2 

98.7 

ALF 

J 78 . 5 1 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  114.00 


ARRIVAL  DATE  JUL  7 1969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 
RP  108.85  LAP  -3.38  LOP  340.63 
RC  128.306  CL  -45.70  GP  63.24 

planetocentric  conic 

C3  88.625  VHL  9.4J4  OlA  -33.50 


DISTANCE  344.900 

VL  28.209  CAL  -10.91  A7L  104.08  HCA  165.98  SMA  134.30  ECC  .2168?  INC14.D769  vj  29.947 

VP  38  . 08  3 GAP  6.16  A7P  76.33  TAL  229.86  TAP  35.84  RCA  105.18  APO  163.43  V2  34.81  5 

7AL  128.12  7AP  114.18  ETS  65.09  7AE  103.29  ETE  149.20  7AC  81.65  ETC  167.08  CtP-155.45 

RAL  39.11  RAD  6569.?  V£L  14.490  PTH  2.63  VHP  10.270  OPA  53.70  RAP  327.46  ECC  2.4585 


LNCH  A7MTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

71  ,30 

6 

5 50 

1708.47 

11.03 

20.69 

291,96 

121 .83 

6 34 

19 

1108.5 

15.16 

14  .07 

108.70 

10 

49  14 

804.71 

11.05 

313.43 

291.97 

121 .83 

11  2 

39 

204.7 

15.18 

306 . 6 1 

71.30 

6 

5 50 

1708.47 

il  .03 

20.69 

291.9 6 

121 .83 

6 34 

19 

1108.5 

15.16 

14,07 

108.70 

10 

49  14 

804.71 

11.05 

313.43 

291.97 

121.83 

11  2 

39 

204,7 

J 5 . 18 

306.81 

110.00 

10 

5 27 

938.83 

5.34 

320.13 

288.25 

123.81 

10  21 

6 

338.8 

9.74 

313.81 

110.00 

11 

48  48 

622 . 35- 

16.66 

302,86 

295.57 

120.19 

11  59 

10 

22.3 

20.74 

295.89 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-4.2142 

TRA 

-.6907 

TC3  -.5877 

BAU  .7093 

SGT  2868.0  SGR 

463.9  SG3 

81 .7 

ST 

2572.4 

SR 

146.8 

SS 

745.6 

ROE  -.1367 

RRA 

-.5517 

RC3  .1141 

FAU  .02255 

RRT 

.1765  RRF 

-.1638  RTF 

.9320 

CRT 

.6268 

CRS 

-.5269 

CST 

-.9925 

FOE-1 .3790 

FRA 

.1788 

FC3  -.2203  BSP  8868 

SGB  2905.3  R23 

-.3400  R13  ■ 

.9305 

LSA 

2678. 4 

MSA 

144.7 

SSA 

3.5 

BOE  4.2J64 

BRA 

1 .0478 

BC3  .5967  FSP  -256 

SGI 

2869.2  SG2 

456.3  THA 

1.70 

ELI 

2574.1 

EL2 

114.3 

ALF 

2.05 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  116 .00 


ARRIVAL  DATE  JUL  9 1969 


HELIOCENTRIC  CCNIC  DISTANCE  350.610 


RL  148.79 

LAL 

.00 

LOL  174.24  VL 

28.123 

CAL  -10.60 

AZL  108.11 

Ha  169.03 

SMA  133,64 

ECC  .21509 

INC18.1094 

VI 

29.947 

RP  108 .83 

LAP 

-3.39 

LOP  343.80  VP 

38.026 

GAP  6.34 

AZP  7 2.20 

TAL  228.21 

TAP  37.24 

RCA  104.90 

APO 

162.39 

V2 

34  .821 

RC  130,653 

gl 

-51.91 

GP  68.99  7 At 

121.15 

ZAP  110.29 

ETS  76.08 

7AE  97.29 

ETE  156.22 

ZAC  77.83 

ETC 

173.70 

CLP 

-1 65.35 

planetocentric  conic 

C3  119.194 

VHL 

10.918 

OLA  -37.57  RAL 

46.22 

RAO  6570.2 

VEL  15.509 

PTH  2.77 

VHP  12, 

.480 

DPA  55.79 

RAP 

317.04 

ECC 

2.9616 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME  INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.21 

5 

54  10 

1891 .19 

9.68 

34.27 

303.38 

126.48 

6 25 

42 

1291 .2 

14.37 

28.05 

115.79 

11 

57  35 

747.34 

9.70 

307.96 

303.39 

126.47 

12  10 

2 

147.3 

14.39 

301  .74 

64.21 

5 

54  10 

1891.19 

9.68 

34.27, 

303.38 

126.48 

6 25 

42 

1291.2 

14.37 

28  .05 

115.79 

11 

57  35 

?4? . 34 

9.70 

307.96 

303.39 

126.47 

12  10 

2 

147.3 

14.39 

301 .74 

64.21 

5 

54  10 

1891 .19 

9.68 

34.27 

303.38 

126.48 

6 25 

42 

1291 .2 

14.37 

28,05 

115.79 

11 

57  35 

747.34 

9.70 

307.96 

303.39 

126.47 

12  10 

2 

147.3 

14.39 

301 .74 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-5. 3105 

TRA 

-.3605 

TC3  -.3883  BAU 

.6215 

SGT  2922.8  SGR  682.8  SG3 

69.3 

ST  2788.0 

SR 

508.7 

SS 

805.1 

ROE  -.9313 

RRA 

-.7102  fid  .0361  FAU 

.01571 

RRT 

.7053  RRF 

.4920  RTF  , 

,9600 

CRT  .9675 

CRS 

-.9409 

CST 

-.9960 

FDE-1.4197  FRA 

.2413  FC3  -.1141  BSP 

9221 

SGB  3001.5  R23  - 

.2871  R13  . 

.9525 

LSA  2942.4 

MSA 

147.6 

SSA 

2.6 

BOE  5.3915 

BRA 

.7965  8C3  .3900  FSP 

'217 

SGI  2963.3  SG2  477.4  THA 

9.61 

ELI  2831.2 

EL2 

126.7 

ALF 

10.03 

2268 


* i ii  hi  » in  in  ii  i ilium  ii  ii  mi  i miiiiii  um  n 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  CATE  MAR  15  1969 


FLIGHT  TIME  118.00 


ARRIVAL  DATE  JUL  11  1969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  L<X  174.24 

RP  108.80  LAP  -3 .39  LOP  346.97 

RC  1 32 . 989  GL  -57.76  GP  74. 27 

planetocentric  CONIC 
C3  191.872  VHL  13.852  CLA  -40.53  RAL 


VL  28 .037 
VP  37.969 
ZAL  113.27 


DISTANCE  356.217 

GAL  -10.27  AZL  115.13  HCA  17J.99  SMA  133.00  ECC  .21315  INC25.1296  VI  29.947 

GAP  6.49  AZP  65.09  TAL  226.50  TAP  38.49  RCA  104.65  APO  161.35  V2  34.829 

ZAP  105.58  ETS  96.76  7AE  89.37  £TE  173.32  ZAC  71.95  ETC  190.45  CLP  172.23 


55.63  RAO  6571.0  VEL  17.697  PTH  2.98  VHP  16.490 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

59.70 

6 tO  it 

2038.28 

6.61 

44.09 

317.82 

130.08 

6 44 

9 

120.30 

12  56  41 

771  .13 

6.63 

307.49 

317.84 

130.08 

13  9 

32 

59.70 

6 10  11 

2038.28 

6.61 

44.09 

317.82 

130.08 

6 44 

9 

120,30 

12  56  41 

771  .13 

6,63 

307.49 

317.84 

130.08 

13  9 

32 

59.70 

6 10  11 

2038.28 

6.61 

44.09 

317.82 

130.08 

6 44 

9 

120.30 

12  56  41 

77l  .13 

6.63 

307.49 

317.84 

130.08 

13  9 

32 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

TOE-6 . 3048 

TRA  .6940 

TC3  -.1545 

BAU 

.3963 

SGT  2669.6  SGR  1529.2  SO 3 

58.2 

RDE-3.6216 

RRA  -.5640 

RC3  -.0022 

FAU 

.00788 

RRT 

.9292  RRF 

.8738  RTF 

.9899 

FOE- 1 .5459 

FRA  .3469 

FC3  -.0356 

BSP 

9467 

see 

3076.6  R23  - 

.2130  RJ  3 

.9747 

BOE  7.2709 

BRA  .8943 

BC3  .1545 

FSP 

-182 

SGI 

3036.2  SG2 

496.8  THA 

28.87 

LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 
RP  108.78  LAP  -3.39  LOP  350.15 


RC  135.313  GL  -59.85  GP  73.10  ZAL  105.01 
PLANETOCENTRIC  CONIC 

RAL 


FLIGHT  TIME  120.00 
DISTANCE  361.563 

27.953  GAL  -9.88  AZL  129.70  HCA  174.69  SMA  132.37 

37.914  GAP  6.55  ATP  50.42  TAL  224.66  TAP  39.36 

ZAP  100.33  ETS  135.48  ZAC  77.59  ETE  208.73 


DPA  55.43  RAP  302.91  ECC  4.1577 
PO  CST  TIM  INJ  2 LAT  1NJ  2 LONG 
1438.3  11.7 1 38.26 

171.1  11.73  301.66 

1438.3  11.71  38.26 

171.1  11.73  301.66 

J438.3  1 1.71  38.26 

171.1  11.73  301.66 

ORBIT  DETERMINATION  ACCURACY 
ST  2610.4  SR  1500.9  SS  914.6 
CRT  .9945  CRS  -.9888  CST  -.9990 
LSA  3143.4  MSA  149.8  SSA  1 .9 
ELI  3008.0  El2  136.4  AlF  29.83 

ARRIVAL  DATE  JUL  13  1969 


ECC  .21064  INC39 .6988  VI  29.9 47 
RCA  104.49  APO  160.25  V2  34.837 
ZAC  61.84  ETC  225.75  CLP  126.08 


61  .53 
118.47 
61  .53 
118.47 
61  .53 
118.47 


13  34  3 

7 4 28 

13  34  3 


13  34  3 

DIFFERENTIAL  CORRECTIONS 
TOE-3.2283  TRA  2.0409  TC3  -.0104 
ROE-9.8392  RRA  1.4764  RC3  .0900 
FOE- 1.8807  FRA  .6192  FC3  .0114 
BOE10.3553  BRA  2.5190  0C3  .0906 


LAUNCH  DATE  MAR  15  1969 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

2110.77 

2.31 

46.63 

334.28 

129.24 

7 39  38 

1510.8 

891 .39 

2.32 

314.08 

334.29 

129.24 

13  48  55 

291.4 

2110.77 

2.31 

46.63 

334.28 

129.24 

7 39  38 

1510,8 

891 .39 

2.32 

314.08 

334.29 

129.24 

J 3 48  55 

291 .4 

2110.77 

2.31 

46.63 

334.28 

129.24 

7 39  38 

1510.8 

891.39 

2.32 

314.08 

334.29 

129.24 

13  48  55 

291  .4 

7.34 

7.36 

7.34 

7.36 

7.34 

7.36 


40.81 

308.25 

40.81 

308.25 

40.81 

308.25 


BAU  .5010 
FAU- .00545 
BSP  94 90 

FSP  -157 


49.9 

ST 

936.2  SR 

2776.0 

SS 

1151.8 

.9537 

CRT 

.9834  CRS 

-.9976 

CST 

-.9936 

.9 890 

LSA 

3143.3  MSA 

169.9 

SSA 

.7 

69.39 

ELI 

2925.1  EL2 

161  .1 

ALF 

71 .59 

ARRIVAL 

DATE 

JUL 

15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOt  174.24 

RP  108.75  LAP  -3.37  LOP  353.33 

RC  137.625  GL  -48.72  GP  55.26 

PLANETOCENTRIC  CONIC 
C31248.357  VHL  35.332  OLA  -26.10  RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

9 19  49 

1892.57 

-10.68 

22.04 

342.70 

116.38 

90.00 

12  36  6 

1247.55 

9.75 

345.65 

352.83 

116.72 

100.00 

10  13  28 

17J9.30 

-14.01 

7.61 

341,00 

116.68 

100.00 

14  25  8 

896.05 

13.07 

321.50 

354.55 

117.12 

110.00 

10  32  41 

1658.99 

-20.94 

359.32 

337.27 

117.66 

110.00 

16  22  25 

5817.16 

19.96 

275 . 32 

358.32 

118.34 

MID-COURSE  EXECUTION  ACCURACY  ORB I T DETERMINATION  ACCURACY 

SGT  1174.8  SGR  2846.5  SG3 

RRT  .8682  RRF'  .9770  RTF 

SOB  3079.4  R23  -.1465  R13 

SGI  3030.3  SG2  547.6  THA 

flight  time  122.00 

DISTANCE  365.997 

-9.29  AZL  164.89  HCA  176.51  SMA  131.75  ECC  .20581  INC74.8890  VI  29.947 

6.36  AZP  15.14  TAL  222.39  TAP  38.90  RCA  104.64  APO  158.87  V2  34.046 

95.66  ETS  166.23  ZAE  56.73  ETC  234.40  ZAC  41.49  ETC  252.87  ClP  99.97 

76.82  RAD  6573.1  VEL  37.009  PTH  3.54  VHP  44.115  DPA  30.85  RAP  275.32  ECC21.5448 

NJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
9 51  21 


VL  27.868  GAL 
VP  37.860  GAP 
7Al  98 .09  ZAP 


10  42  7 


17  59  22 


1292.6 

647.5 

1119.3 

296.1 

1059.0 

5217,2 


-7.05 

13.26 

-10.32 

16.60 

-17.07 

23.59 


15.24 

338.73 

.76 

314.50 

352.33 

268.06 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  OATE  MAR  15  1969 


TC3 

-.0566 

BAU  3.0460 

RC3 

.1735 

FAU- .04661 

FC3 

.0323 

BSP 

0430 

BC3 

.1825 

FSP 

-146 

MI 0- COURSE  EXECUTION  ACCURACY 
SGT  755.3  SGR  2649.9  SG3  45.5 
RRT 
SG6 
SGI 


ORBIT  DETERMINATION  ACCURACY 


-.6845  RRF  .9973  RTF  -.6291 
2755.4  R23  -.1140  R13  .9935 
2702.0  SG2  540.0  THA  101.51 


ST 

587.2 

SR 

2075.9 

SS 

1536.9 

CRT 

-.9537 

CRS 

-.9996 

CST 

.9444 

LSA 

2642.6 

MSA 

182.0 

SSA 

.6 

ELI 

2150.6 

El2 

170.4 

ALF 

105.20 

FLIGHT  TIME  124.00 


ARRIVAL  DATE  JUL  17  1969 


HELIOCENTRIC  CONIC 

DISTANCE  376.: 

183 

29.947 

RL  148.79 

LAL 

.00 

LOL  174.24 

VL 

27.785 

GAL  -9.90 

AZL  34.12  HCA  184.04 

SMA 

131 

.15 

ECC  .21712 

INC55 .0770 

VI 

RP  108.72 

LAP 

-3.34 

LOP  356.50 

VP 

37.807 

GAP  7.81 

AZP  145.81 

TAL  222.49 

TAP 

46 

.52 

RCA  102.67 

APO 

159.62 

V2 

34.855 

RC  139.923 

GL 

55.62 

GP  -64.19 

ZAL 

101,03 

ZAP  98.80 

ETS  191.55 

7 AE  7| .65 

ETE 

121 

.51 

ZAC  80.15 

ETC 

104.17 

ClP 

110.57 

PLANETOCENTRIC  CONIC 

354.26 

C3  753.834 

VHL 

27.456 

DLA  73.70 

RAL 

29.71 

RAO  6572.7 

VEL  29.582 

PTH  3.44 

VHP 

34. 

659 

OPA  -85.64 

RAP 

ECC13.4062 

LNCH  AZMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

18.59 

14 

25  16 

5077.23 

-.56 

249.02 

299.56 

16.30 

15 

49 

53 

4477.2 

-0.23 

247.17 

161 .41 

1 

14  50 

3303.41 

-.55 

94.56 

299.54 

16.30 

2 

9 

53 

2703.4 

-0.23 

92.71 

18.59 

14 

25  16 

5077.23 

-.56 

249.02 

299.56 

16.30 

15 

49 

53 

4477.2 

-0.23 

247.17 

161 .41 

1 

14  50 

3303.41 

-.55 

94.56 

299.54 

16.30 

2 

9 

53 

2703.4 

-0.23 

92.71 

18.59 

14 

25  16 

5077.23 

-.56 

249.02 

299.56 

16.30 

15 

49 

53 

4477.2 

-0.23 

247.17 

161 .41 

1 

14  50 

3303.41 

-.55 

94.56 

299.54 

16.30 

2 

9 

53 

2703.4 

-0.23 

92.71 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.0907 

TRA 

.8646 

TC3  -.0533 

BAU 

1.7354 

SGT 

706.0  SGR  3043.8  SG3 

47.4 

ST  194.0 

SR 

2600.2 

SS 

1460.0 

RO- 12. 3464 

RRA 

1.8130 

RC3  -.1637 

FAU- .021 68 

RRT 

.5481  RRF  - 

.9968  RTF  - 

.4021 

CRT  .2511 

CRS 

.9997 

CST 

.2273 

FOE  2.3301 

FRA 

-.2879 

FC3  .0249 

BSP 

9529 

SG6  3124.0  R23  - 

.1019  R13  - 

.9945 

LSA  2993.5 

MSA 

190.7 

SSA 

1 .2 

B0E12.3467 

BRA 

2.0086 

0C3  .1722 

FSP 

-154 

SGI  3069.3  SG2 

586.3  THA  82.47 

ELI  2600.6 

EL2 

107.0 

ALF 

88.92 

2269 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  126.00  ARRIVAL  DATE  JUL  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  Ml. 127 


Rt  148.79 

LAL 

.00 

La  174.24 

VL 

27.702 

GAL  -9.41 

ATL  58.70 

HCA  186.37 

SMA 

130 

.56 

ECC  .21381 

INC31 .2999 

VI 

29.947 

RP  108.69 

LAP 

-3.30 

LOP  359.68 

VP 

37.755  GAP  7.75 

ATP  121.14 

TAL  220.48 

TAP 

46.64 

RCA  102.64 

APO  158.47 

V2 

34.865 

RC  142.207 

GL 

59.77 

GP  -72.81 

7AL 

107.72 

TAP  104.74 

ETS  234.10 

TAE  68.19 

ETE 

161.90 

TAC  96.19 

ETC  146.76 

CLP 

149.44 

* 

PLANETOCENTRIC  CONIC 

C3  270.064 

VHL 

16.434 

OLA  69.93 

RAL 

359.05 

RAO  6571.6 

VEL  19.783 

PTH  3.13 

VHP 

20.706 

OPA  -70.96 

RAP  52.60 

ECC 

5.4446 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

_ 

22.95 

12 

32  6 

4974 .08 

-6.4? 

244.95 

266.69 

20.21 

13 

55 

0 

4374 . 1 

-13.96 

242.52 

157.05 

22 

59  27 

3221.30 

-6.46 

94.98 

266.67 

20.21 

23 

53 

8 

2621  .3 

-13.96 

92.56 

£ 

22.95 

12 

32  6 

4974 .08 

-6.47 

244.95 

266.69 

20.21 

13 

55 

0 

4374.1 

-13.96 

242.52 

157.05 

22 

59  27 

3221.30 

-6.46 

94.98 

266.67 

20.21 

23 

53 

8 

2621.3 

-13.96 

92.56 

f 

22.95 

12 

32  6 

4974 .08 

-6.47 

244,95 

266.69 

20.21 

13 

55 

0 

4374.1 

-13.96 

242.52 

157.05 

22 

59  27 

3221 .30 

-6.46 

94.96 

266.67 

20.21 

23 

53 

8 

2621 .3 

-13.96 

92.56 

- 

differential  corrections 

MIO -COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

= 

TOE  3.4834 

TRA- 

1.5207 

TC3  -.0368 

BAU 

.1667 

SGT  1968.7  SGR  2819.3  SG3 

55.2 

ST  1299.9 

SR  1222.7 

SS 

694.9 

ROE-2.6563 

RRA 

2.6198 

RC3  -.0278 

FAU 

.00551 

RRT 

,9413  RRF 

.9598  RTF 

.9968 

CRT  -.9404 

CRS  .9579 

CST 

-.9984 

- 

FOE  1.0172 

FRA 

-.5199  FC3  -.0177  BSP 

10505 

SG6  3438.6  R23  - 

.1686  R13  - 

.9845 

LSA  1889.0 

MSA  315.1 

SSA 

1 .6 

BOE  4.3807 

BRA 

3.0292 

BC3  .0462 

FSP 

-177 

SGI  3394.0  SG2  552.0  THA  124.35 

ELI  1757.9 

EL2  307.5 

ALF 

136.86 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TI*C  125.00  ARRIVAL  DATE  JUL  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  366.553 

RL  146.79  LAL  .00  LOL  174.24  VL  27.621  GAL  -9.02  ATL  69.24  Ha  169.22  SNA  129.96  ECC  .21213  INC20.7605  VI  29.947 

RP  106.66  LAP  -3.26  LOP  2.87  VP  37.705  GAP  7.54  ATP  110.51  TAL  215.63  TAP  47.85  RCA  102.41  APO  157.55  V2  34.875 

RC  144.478  GL  55.94  GP  -65,71  TAL  114.30  TAP  111.29  CIS  271  .55  TAE  95.16  ETE  197.50  TAC  105.49  ETC  153.37  ClP  178.77 

planetocentric  CONIC 

C3  136.244  VHL  11.672  DLA  63.35  RAl  357.36  RAO  6570.5  VEL  16.049  PTH  2.83  VHP  14.677  OPA  -59.67  RAP  52.31  ECC  3.242? 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

30.60 

12  42  32 

4840,49 

-12.73 

237.06 

260.87 

27.35 

14  3 13 

4240.5 

-19.80 

233.58 

149.40 

22  35  29 

3138.06 

-12.72 

95.52 

260.85 

27.35 

23  27  47 

2538.1 

-19.79 

92.04 

30.60 

12  42  32 

4840.49 

-12.73 

237.06 

260.87 

27.35 

14  3 J3 

4240.5 

-19.80 

233.58 

149.40 

22  35  29 

3138.06 

-12.72 

95.52 

260.85 

27.35 

23  27  47 

2538.1 

-19.79 

92.04 

30.60 

12  42  32 

4840.49 

-12.73 

237.06 

260.87 

27.35 

14  3 13 

4240.5 

-19. BO 

233.58 

149.40 

22  35  29 

3138.06 

-12.72 

95.52 

260.85 

27.35 

23  27  47 

2538.1 

-19.79 

92.04 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.5146  TRA-2.6232  TC3  -.2964  0AU  .5421  SGT  3401.1  SGR  1163.0  SG3  66.0  ST  1544.3  SR  351.0  SS  536.7 

ROE  .0915  RRA  1 .0593  RC3  .0270  FAU  .01695  RRT  -.9043  RRF  -.7981  RTF  .976 9 CRT  -.4933  CRS  .3147  CST  -.9809 

FOE  .7767  FRA  -.55^8  FC3  -.1079  BSP  11116  SG6  3594.4  R23  -.2406  R13  -.9677  LSA  1640.7  MSA  322.7  SSA  2.1 

BOE  2.5162  BRA  3.0154  8C3  .2976  FSP  -215  SGI  3563.0  SG2  473.9  THA  162.50  ELI  1554.4  EL2  303.4  AlF  173.35 


LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  130.00  ARRIVAL  OATE  JUL  23  1969 


HELIOCENTRIC  CONIC  DISTANCE  392.194 


RL  148.79 

LAL 

.00 

La  174.24 

VL  27.540 

GAL  -8.66 

ATL  74.74 

HCA 

192.23 

SNA 

129.42 

ECC  .21105 

I NCI  5 .261 9 

VI 

29.947 

= 

RP  108.63 

LAP 

-3.20 

LOP  8.05 

VP  37.656 

GAP  7.9? 

ATP  104.93 

TAL 

216.83 

TAP 

49.06 

RCA  102.10 

APO  156.73 

V2 

34.885 

RC  146.734 

GL 

50.52 

GP  -61.95 

TAL  119.83 

TAP  117.59 

ETS  285.17 

TAE 

105.24 

ETE 

208.65 

TAC  112.14 

ETC  195.46 

CLP 

-170.06 

PLANETOCENTRIC  CONIC 

C3  86.208 

VHL 

9.285 

DLA  57.68 

RAL  .92 

RAO  6569.7 

VEL  14.407 

PTH 

2.62 

VHP 

11.697 

OPA  -50.73 

RAP  50.74 

ECC 

2.4188 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

37.40 

13 

13  46 

4714.75 

-17.40 

228.39 

259.49 

34.08 

14 

32  20 

4H4. 8 

-23.96 

223.91 

142.60 

22 

32  39 

3074.12 

-17.39 

95.12 

259.47 

34.08 

23 

23  54 

2474.1 

-23.95 

90.64 

37.40 

13 

13  46 

4714,75 

-17.40 

228.39 

259.49 

34.06 

14 

32  20 

4114.8 

-23.96 

223.91 

142.60 

22 

32  39 

3074,12 

-17.39 

95.12 

259.4? 

34.06 

23 

23  54 

2474.1 

-23.95 

90.64 

37.40 

13 

13  46 

4714.75 

-17.40 

228.39 

259.49 

34.08 

14 

32^0 

4114.8 

-23.96 

223.91 

142.60 

22 

32  39 

3074.12 

-17.39 

95.12 

259.47 

34.08 

23 

23  54 

2474.1 

-23.95 

90.64 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINATION  ACCURACY 


TOE 

1 .6363 

TRA' 

•2.8387 

TC3 

-.6504 

BAU 

.7501 

SGT 

3671.4 

SGR  531. ? 

SG3 

78.3 

ST 

1501 .4 

SR 

315.4 

SS 

493.9 

ROE 

.4626 

RRA 

.3865 

RC3 

-.0247  FAU 

.02453 

RRT 

-.5545 

RRF  -.2836 

RTF 

.9500 

CRT 

.4065 

CRS 

-.6653 

CST 

-.9525 

FOE 

.7276 

FRA 

-.5553 

FC3 

-.2464 

BSP 

11541 

SG6 

3709.7  R23  -.3014 

R13 

-.9471 

LSA 

1580.2 

MSA 

317.5 

SSA 

3.0 

BOE 

1 .6957 

0RA 

2.6649 

BC3 

.6508 

FSP 

-257 

SGI 

3683.4 

5G2  441 .0 

THA 

175.34 

ELI 

1507.1 

EL2 

287.1 

ALF 

5.06 

LAUNCH  OATE  MAR  15  1969  FLIGHT  TIME  132.00  ARRIVAL  OATE  JUL  25  1969 


HELIOCENTRIC  CONIC  OISTANCE  397.867 

Rt  148.79  LAL  .00  La  174.24  VL  27.461  GAL  -8.30  ATL  78.07  Ha  195.31  SMA  128.87  ECC  .21030  INCH. 9275  Vi  29.947 

RP  108.59  LAP  -3.13  LOP  9.23  VP  37.608  GAP  8.12  ATP  101.52  TAL  215.04  TAP  50.35  RCA  101.77  APO  155.97  V2  34.897 

RC  148.977  GL  45.27  GP  -55.45  TAL  124.14  TAP  123,34  ETS  291 .06  TAE  110.62  ETE  211 .61  TAC  117.46  ETC  199.34  ClP-J65.7j 

planetocentric  conic 

C3  62.486  VHL  7.905  OLA  52.89  RAL  5.06  RAO  6569.2  VEL  13.559  PTH  2.48  VHP  10.038  OPA  -43.19  RAP  49.66  ECC  2.0284 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

43.27  1 3 4 6 4 5 4605.01  -20.34  219.87  258.78  40.05  1 5 3 30  4005.0  -26,3  7 214.55 

136.73  22  32  45  3033.51  -20.33  94.56  258.77  40.05  23  23  18  2433.5  -26.36  89.24 

43.27  134645  4605.01  -20.34  219.87  258.78  40.05  15  3 30  4005.0  -26.37  214.55 

136.73  22  32  45  3033.51  -20.33  94.56  258.77  40.05  23  23  18  2433.5  -26.36  89.24 

43.27  13  46  45  4605.01  -20.34  219.87  258.78  40.05  15  3 30  4005.0  -26.37  214.55 

136.73  22  32  45  3033.51  -20.33  94.56  258.77  40.05  23  23  18  2433.5  -26.36  89.24 

DIFFERENTIAL  CORRECTIONS  MID-COURSE*  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.4845  TRA-2. 7055  TC3-1. 0223  BAU  >8569  SGT  3785.9  SGR  416.2  SG3  90.4  ST  1452.9  SR  351 .2  SS  468.9 

ROE  .4782  RRA  .1569  RC3  -.0838  FAU  .03021  RRT  -.0162  RRF  .3297  RTF  .9270  CRT  .6233  CRS  -.8670  CST  -.9299 

FOE  .6977  FRA  -.5273  FC3  -.4J86  BSP  11837  SG6  3808.8  R23  -.3449  R13  -.9270  LSA  1535.3  MSA  311.5  SSA  4.0 

BOE  1.5596  BRA  2. 7100  BC3  T7D258 TSP  -295  SGI  3786.0  SG2  416.1  THA  179.90  ELI  1469.9  EL2  271  .5  AlF  8.87 


2270 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  t 


LAUNCH  CATE  MA«  15  1969 


HELIOCENTRIC  CCNIC 


RL 

148.79 

LAL 

.00 

LOL 

174. 

24 

VL 

RP 

108.56 

LAP 

-3.05 

LOP 

12. 

42 

VP 

RC 

151 .204 

GL 

40.58 

GP 

-49. 

70 

7AL 

planetocentric 

CONIC 

C3 

49.260 

VHL 

7.019 

CLA 

48. 

91 

RAL 

27.3 82  GAL 
37,561  GAP 


flight  time  134. no 
CISTANCE  403.566 

-7.94  A7l  80.31  HCA  198.43  5MA  128.33 
8.28  A7P  99.20  TAL  713. 24  TAP  51.67 


ARRIVAL  CATE  JUL  77  1969 


ECC  .70977  INC  9.6971  Vi  79.947 
RCA  101.4]  APO  155.75  V?  34.908 
7AC  171.95  ETC  700.42  CtP'163.95 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
48.30  U 18  70  4509.64 

131.70  22  32  38  3011 .82 

48.30  14  38  70  4509.64 

1 31 .70  22  32  38  301 1 .82 

48.30  14  18  70  4509.64 

131.70  22  32  38  303 1 .82 

differential  corrections 

TCE  1 .2547  TRA-2 . i 
ROE  .4389  RRA  .t 
FCE  .6592  FRA  -.4 


LAUNCH  CATE  MAR  15  1969 


9.01 
JNJ  LAT 
-22.02 
-22.01 
-22.02 
-22.01 
-22.02 
-22.01 


RAC  6568.8  VEL  13.062  PTH  2.38  VHP 
IN J LONG  INJ  RT  ASC  INJ  A7MTH 


9.042  CPA  -36.71  RAP  49.17  ECC  1 .8107 


211.93 
94.26 
211 .93 
94.76 
211 .93 
94.26 


258.37 

258.35 

258.37 

258.35 

258.37 

258.35 


45.15 

45.15 

45.15 

45.15 

45.15 

45.15 


IN. 

l TIME 

PO  CST  TIM 

INJ  2 

LAT 

INJ  2 LONG 

15 

33 

30 

3909.6 

-27. 

,53 

205 

.96 

23 

22 

49 

2411  .8 

-27. 

,52 

88 

.29 

15 

33 

30 

3909.6 

-27, 

,53 

205 

.96 

23 

22 

49 

2411  .8 

-27, 

.52 

88 

.29 

15 

33 

30 

3909.6 

-27, 

.53 

205 

.96 

23 

22 

49 

2411  .8 

-27 

.52 

88 

.29 

IS 

MID- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TC3-1 

.3974 

BAU 

.924  3 

SC  T 

3884 . 1 

SGR 

410.8 

SG3 

101  .4 

ST 

1 403 .4 

SR 

359.2 

SS 

4, 

RC3  - 

.1303 

FAU 

.03454 

RRT 

.2888 

RRF 

.6198 

RTF 

.9087 

CRT 

.6813 

CRS 

-.9235 

CST 

FC3  - 

.6070 

BSP 

12182 

5GB 

3905.7 

R23 

.3705 

R13 

.9098 

LSA 

3483.8 

MSA 

306.4 

SoA 

BC3  1 

.4035 

FSP 

-331 

SGI 

3885.9 

SG2 

393.1 

THA 

1 .77 

ELI 

1425.4 

5^2 

258.9 

ALF 

li 

FLIGHT  TIME  136.00 
DISTANCE  409.279 


8 

.9098 

5.2 

10.23 


ARRIVAL  CATE  JUL  29  1969 


RL  148.79 

LAL 

.00 

LOL  174.24 

VL  27.305 

GAL  -7.50 

A7L  81.91 

HCA 

201 .57 

SMA 

127.81 

ECC 

.2094  4 

INC 

8.0853 

RP  108.32 

LAP 

-2 

.96 

LOP  15.61 

VP  37.516 

GAP  8.45 

A7P  97.53 

TAt 

211  .44 

TAP 

53.00 

RCA 

101  .04 

APO 

154.57 

RC  153.416 

GL 

36 

.49 

GP  -44.72 

7AL  129.52 

7AP  132*90 

ETS  296.61 

7AE 

118.09 

ETE 

210.81 

7AC 

125.86 

ETC 

200 . 38 

PLANETOCENTRIC  CONIC 

C3  4 0.981 

VHL 

6. 

402 

CLA  45.62 

RAL  12.67 

RAO  6568.6 

VEL  12.742 

PTH 

2.32 

VHP 

8.414 

CPA 

-31  .11 

RAP 

49.18 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

52.61 

14 

48 

6 

4425.49 

-22.90 

20 4.72 

258.27 

49.40 

16 

1 51 

3825.5 

-27.95 

127.39 

22 

32 

4 

3003.51 

-22.88 

94.34 

258.25 

49.39 

23 

22  8 

2403.5 

-27.94 

52.61 

14 

48 

6 

4425.49 

-22.90 

20 4.72 

258.27 

49.40 

16 

1 51 

3825 . 5 

-27.95 

127.39 

22 

32 

4 

3003.51 

-22.88 

94.34 

250.25 

49.39 

23 

22  0 

2403.5 

-27.94 

52.61 

14 

48 

6 

4425.49 

-22.90 

204.72 

250. 27^ 

49.40 

16 

1 5] 

3825 . 5 

-27.95 

127.39 

22 

32 

4 

300  3.5] 

- 22.88 

94.34 

258.25  ‘ 

49.39 

23 

22  0 

2403.5 

-27.94 

DIFFERENTIAL  CORRECTIONS 


TCE  1 .0895 

TRA- 

-2.4412 

TC3- 

-1 .7670 

BAU 

.9122 

ROE 

.3972 

RRA 

.0274 

RC3 

-.3620 

FAU 

.0 3764 

FCE 

.61  34 

FRA 

-.4294 

FC3 

-.7951 

BSP 

12505 

BCE  ! 

1 .1596 

BRA 

2.441 3 

BC3 

1 .7744 

FSP 

-361 

MIC-COURSC  EXECUTION  ACCURACY 
SGT  3978.2  SGff  413.6  SG3  ' 110.6 

RRT  .4306  RRF  .7328  RTF  .8941 

SG0  3999.7  R23  .3815  R1 3 .8957 

SGI  3982.2  SG2  372.9  THA  2.59 


ST  1354.1  SR  355.7  SS 

CRT  .7001  CRS  -.9483  C$T 

LSA  I 429. 3 MSA  302 . 3 SSA 

ELI  1377.6  EL2  249.7  AlF 


29.947 
34 . 920 


J 2 LONG 
198 .27 
87.89 
198 .27 
87.89 
198.27 
87.89 
ZY 

41  7.3 
- .8901 
6.6 
1 0 . 78 


LAUNCH  DATE  MAR  J 5 1 969 


FLIGHT  TIME  138.00 


CISTANCE  414.998 


RL 

148.79 

LAL 

.00 

LOL 

174 .?4 

VL 

27.228 

GAL 

-7.21 

A7L 

83.13 

HCA 

204 .72 

RP 

108  .40 

LAP 

-2.87 

LOP 

18.80 

VP 

37,47? 

GAP 

8.62 

A7P 

96.25 

tal 

209.63 

RC  155.612  GL 
planetocentric 

32.93 

CONIC 

GP 

-40.46 

7AL 

130.08 

7AP 

136.78 

ETS 

298 . 30 

7AE 

120.66 

C3 

35.330 

VHL 

5.944 

CLA 

42.89 

RAL 

16. 10 

RAC 

6568.4 

VEL 

12.518 

PTH 

2.2  7 

ARRIVAL  CATE  JUL  31  1 969 


127.30  ECC  .20929  INC  6.8697  VI  29.947 
54.35  RCA  100.65  APO  153.94  V2  34.93? 
209 . 39  7AC  129.35  ETC  199.85  ClP-163.30 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
56.33  15  16  16  4349.85 

123.67  22  31  19  3004 .18 

56.33  15  16  16  4349.85 

123.67  22  31  19  3004.18 

56.33  15  16  16  4349.85 

123.67  22  31  19  3004.18 

DIFFERENTIAL  CORRECTIONS 
TCE  .9647  TRA-2. 31 71  TC3-2.1294 
ROE  .3631  RRA  .0086  RC3  -.1839 
FOE  .5645  FRA  -.3680  FC3  -.9723 
BCE  1.0308  BRA  2.3172  6C3  2.1374 

LAUNCH  CATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .1X1  LOL  174.24 
RP  108.45  LAP  -2.76  LOP  21.99 
RC  157.792  GL  29.81  GP  -36.82 
planetocentric  CONIC 
C3  31.211  VHL  5.587  OLA  40.63 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
59.55  15  43  9 4280.78 

120.45  22  30  41  3010.76 

59.55  15  43  9 4280.78 

120.45  22  30  41  3010.76 

59.55  15  43  9 4280.78 

120.45  22  30  41  3010.76 

DIFFERENTIAL  CORRECTIONS 
TCE  .8651  TRA-2. 1979  TC3-2.4905 
ROE  .3365  RRA  -.0018  RC3  -.1980 
FCE  .5136  FRA  -.3054  FC3-1.1361 
BCE  .9282  BRA  2.1979  BC3  2.4984 


INJ  LAT 

-23.30 

-23.29 

-23.30 

-23.29 

-23.30 

-23.29 

BAU  1 .CX195 
FAU  .03968 
BSP  1280 7 
FSP  -384 


INJ  LONG 
198.21 
94.76 
198.21 
94.76 
198.21 
94.76 
MIO-< 


INJ  RT  ASC 
258.50 

258.49 

258.50 

258.49 

258.50 
258.49 


INJ  A7MTH 
52.91 

52.90 

52.91 

52.90 

52.91 
52.90 


HP  8.007  CPA  -26.24  RAP 
INJ  TIME  PC  CST  TIM  INJ 
3749.9 


49.58  ECC  1.5814 


16  28  45 
23  21  23 
16  28  45 
23  21  23 
16  28  45 
23  21  23 


2404  .2 
3749.9 
2404.2 
3749.9 
2404.2 


2 LAT 

?? . 96 

27.94 

27.96 

27.94 

27.96 

27.94 


INJ  2 LONG 
191  .41 
87.96 
191 .41 
87.96 
1 91 .4  1 
87.96 


ORBIT  DETERMINATION  ACCURACY 


SGT  4070.3  SCR 
RRT  .5025  RRF 
SG6  4091 .2  R23 
SGI  4075.6  SG2 


412.8 

SO  3 

110.0 

ST 

1306.6 

SR 

350.0 

SS 

390 . 4 

.7760 

RTF 

.0026 

CRT 

.7059 

CRS 

-.9628 

CST 

-.8701 

.3006 

R13 

.004  3 

LSA 

1375.7 

MSA 

299.1 

SSA 

8.1 

356.4 

THA 

2.94 

EL] 

1330.5 

EL2 

243,5 

ALF 

1 1 .00 

140. CX) 

ARRIVAL 

CATE 

AUG 

2 1969 

CISTANCE  420.718 

VL  27.153  GAL  -6.83  A7L  84.09  HCA  207.88  SMA  126.80 
VP  37.429  GAP  8.79  A7P  95.23  TAL  207.81  TAP  55.69 
7AL  131.53  7AP  140.16  ETS  299. 64  7AE  122.70  ETE  207.82 


RAL  19.39 
INJ  LAT 
-23.45 
-23.43 
-23.45 
-23.43 
-23.45 
-23.43 

BAU  1 .0425 
FAU  .04096 
BSP  13175 
FSP  -406 


ECC  .20931  INC  5.9134  VJ  29.947 
RCA  100.26  APO  153.34  V2  34.945 
7AC  132.55  ETC  199.13  ClP-163.57 


RAO  6560.2 

VEL  12.352 

PTH  2.23 

VHP  7,74? 

CPA  -21.99 

RAP  50.30 

ECC  1.5137 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

192.31 

259.05 

55.81 

16  54  29 

3680.8 

-27.76 

185.25 

95.44 

259.04 

55.80 

23  20  51 

2410.8 

-27.75 

88.39 

192.31 

259.05 

55.81 

16  54  29 

3600.8 

-27.76 

185.25 

95.44 

259.04 

55.80 

23  20  51 

2410.8 

-2 7.75 

88.39 

192.31 

259.05 

55.81 

16  £4  29 

3600.0 

-27.76 

185.25 

95.44 

259.04 

55.80 

23  20  51 

2410.0 

-27.75 

88.39 

MID-COURSE  EXECUTION  ACCURACY 
SGT  4J65.6  SGR 
RRT  .5441  RRF 
SOB  4185.7  R23 
SGI  4171 .6  SG2 


STION  ACCURACY 


409.9 

SG3 

124.0 

ST 

1260.2 

SR 

345.1 

SS 

362.8 

.700? 

RTF 

.0742 

CRT 

.7067 

CRS 

-.9727 

CST 

- .8497 

.3606 

R13 

.0758 

LSA 

1323.3 

MSA 

296.1 

SSA 

9.0 

343.4 

THA 

3.09 

Eli 

1284  .4 

El2 

239.6 

AlF 

11  .35 

2271 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  MAR  J5  1-369 


HELIOCENTRIC  CONIC 


FLIGHT  TIM£  1 42 .00 
DISTANCE  426.45(1 


ARRIVAL  DATE  AUG  4 1969 


Rl  148.79 

LAL 

.00 

LOL  174.24 

vl  27.079. 

GAL  -6.45 

A7L  84.66 

HCA  211.05 

SMA  126.31 

ECC  .2094$ 

INC  5.1376 

VI 

29.947 

RP  108.41 

LAP 

-2.65 

LOP  25. J S 

VP  37.387 

GAP  8.96 

A7P  94.40 

TAL  205.97 

TAP  57.02 

RCA  99.85 

APO  152.77 

V2 

34 .957 

RC  159.953 

CL 

27.07 

GP  -33.70 

7AL  131.56 

7AP  143.11 

ETS  300.72 

7AE  124.32 

ETE  206.26 

ZAC  135.54 

ETC  198.35 

CLP 

-164 .01 

PLANE TOCENTRIC  CONIC 

C3  2S.OA\ 

VHL 

5.295 

CLA  38.75 

RAL  22.61 

RAC  6568.1 

VEL  12.224 

PTH  2.20 

VHP  7. 

569 

OPA  -18.27 

RAP  51 .28 

ECC 

1 .461  5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.36 

16 

9 0 

4237.02 

-23.46 

186.94 

259.90 

58.22 

17  19 

17 

3617.0 

-27.46 

179.70 

117.64 

22 

30  28 

3 020.89 

-23.44 

96.30 

259.89 

58.21 

23  20 

49 

2420.9 

-27.47 

89.06 

62.36 

16 

9 0 

A217.02 

-23.46 

186,94 

259.90 

58.22 

17  19 

17 

3617.0 

-27.46 

179.70 

117.64 

22 

30  28 

3020.89 

-23.44 

96.30 

259.89 

58.21 

23  20 

49 

24.20.9 

-27.47 

89.06 

62.36 

16 

9 0 

4217.02 

-23.46 

186.94 

259.90 

58.22 

17  J9 

17 

3617.0 

-27.46 

179.70 

117.64 

22 

30  28 

3 020.89 

-23.44 

96.30 

259.89 

58.21 

23  20 

49 

2420.9 

-27.47 

89.06 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8944 

TRA- 

1 .9704 

TC3-2.6987 

6AU  1.0138 

SGT  407f.8  SGR  41] .Q  SC3  120.1 

ST  1271.4 

SR  367.6 

ss 

385.2 

ROE  .3396 

RRA 

.0168 

RC3  .-.1725 

FAU  .03796 

RRT 

.4863  RRF  , 

.7629  RTF 

.8361 

CRT  .7496 

CRS  -.9897 

CST 

-.8333 

FCE  .5396 

FRA 

-.1636 

FC3-1 .1719 

BSP  10934 

SG6  4092.4  R23  , 

.4042  R13  . 

.8378 

LSA  1343.9 

MSA  306.0 

SSA 

10.7 

BCE  .9567 

BRA 

1 .9705 

8C3  2.7042 

FSP  -264 

SGI  4076.7  SG2  358.7  THA 

2.83 

ELI  1302.0 

EL2  237.6 

Alf 

12-66 

LAUNCH  CATE  MAR  15  1969 

HELIOCENTRIC  CONK 
Rl  l AS. 79  LAL  .06  LOL  174.24 

RP  IDS. 37  LAP  -2.52  LOP  28.38 

RC  162.097  GL  24.60  GP  -31.01 

PLANE TOCENTRIC  CONIC 
C3  25.531  VHL  5.053  OLA  37.16  RAL 


plight  time  iaa.oo 


ARRIVAL  CATE  AUG  6 1969 


VL  27.005 
VP  37.346 
7AL  131.14 


GAL 

GAP 


DISTANCE  432 . 1 56 

H5.06A7L  85.51  MCA  214.22  SNA  125.84  ECC  .20986  INC  4.4921  V]  29.947 
9.14  A7P  93.72  TAL  204.14  TAP  58.36  RCA  99.43  APO  152.24  V2  34.970 


7AP  145.71  ETS  301.56  7A£  125.62  ETE  204.75  7AC  138.36  ETC  197.56  CLP-164.58 


25.78  RAO  6568.0  VEL  12.121  PTH  2.17  VHP  7.463  DPA  -14.97  RAP  52.45  ECC  1.4202 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.86 

16  34  12 

4J57.34 

-23.38 

181 .99 

261 .02 

60.26 

17  43 

30 

3557.3 

-27.15 

174 .61 

115.14 

22  30  36 

3034.01 

-23.37 

97.33 

261 .01 

60.25 

23  21 

10 

2434.0 

-27.14 

89.95 

64  .66 

16  34  12 

4157.34 

-23.38 

181 .99 

261 .02 

60.26 

17  43 

30 

3557.3 

-27.15 

174 .61 

115.14 

22  30  36 

3034.0J 

-23.37 

97.33 

261 .01 

60.25 

23  21 

10 

2434.0 

-27.14 

89.95 

64.86 

16  34  12 

4157.34 

-23.38 

181 .99 

261 .02 

60.26 

17  43 

30 

3557.3 

-27.15 

1 74 .61 

115.14 

22  30  36 

3034.01 

-23.37 

97,33 

261 .01 

60.25 

23  21 

10 

2434.0 

-27.14 

89.95 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .7416 

TRA-i .9378 

TC3-3.J832 

BAU  J .0888 

SGT 

4319.3  SCR 

406.0  SG3 

130.4 

ST  J183.4 

SR  347,1 

SS 

319.4 

ROE  .3060 

RRA  -.0074 

RC3  -.2084 

FAU  .04109 

RRT 

.5692  RRF 

.7645  RTF 

.8583 

CRT  .7182  CRS  -.9886 

CST 

-.8080 

FOE  .4307 

FRA  -.1670 

FC3-J  .3932 

BSP  13459 

see 

4338.4  R23 

.3321  Rl  3 

.8597 

LSA  1239.9 

MSA  292.2 

SSA 

13.5 

BOE  .8022 

BRA  1.9378 

BC3  3.1900 

FSP  -410 

SGI ' 

4325.6  SG2 

333.4  THA 

3.08 

ELI  1210.5 

EL2  236.1 

alf 

12.37 

IUNCH  DATE  ! 

MAR  ] 5 1969 

FLIGHT  TIME 

146.00 

ARRIVAL  DATE 

AUG 

8 1969 

HELIOCENTRIC  CONIC 


DISTANCE  437.872 


RL  148.79 

LAL 

.00 

LOL  174.24 

VL  26.933 

GAL  -5.66 

A7L  86.06 

HCA 

217.40 

SMA 

125.37 

ECC  .21039 

INC  3.9436 

Vl 

29.947 

RP  108.33 

LAP 

-2. 39 

LOP 

31.57 

VP  37.306 

GAP  9.33 

A7P  93.13 

TAL 

202 . 30 

TAP 

59.70 

RCA  99.00 

APO  351 .75 

V2 

34 .983 

RC  164.221 

GL 

22.37 

GP  - 

28.69 

7 AL  130.25 

ZAP  148.01 

ETS  302.22 

ZAE 

126.68 

ETE 

203.35 

7AC  141 .08 

ETC  196.81 

CLP 

-165.21 

Plane TOCENTRIC  CCNIC 

C3  23.464 

VHL 

4 .844 

Ola 

35.82 

RAL  28.99 

RAO.  6568,0 

VEL  12.035 

PTH 

2.15 

VHP 

7.404 

OPA  -12.03 

RAP  53.81 

ECC 

! .3862 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.09 

16 

58  55 

4101 

.24 

-23.28 

177.42 

262.40 

61  .98 

18 

7 17 

3501  .2 

-26.84 

169.92 

112.91 

22 

33  26 

3048 

.65 

-23.27 

98.45 

262.39 

61  .97 

23 

22  15 

2448.6 

-26.82 

90.96 

67.09 

16 

58  55 

4101 .24 

-23.28 

177.42 

262.40 

61  .98 

18 

7 17 

3501  .2 

-26.84 

169.92 

1 12.91 

22 

31  26 

3048 

.65 

-23.27 

98.45 

262.39 

61  .97 

23 

22  15 

2448.6 

-26.82 

90.96 

67.09 

16 

58  55 

4101 

.24 

-23.28 

177.42 

262.40 

61.98 

18 

7 17 

3501  .2 

-26.84 

169.92 

112-91 

22 

31  26 

3048.65 

-23.27 

98.45 

262.39 

61.97 

23 

22  15 

2448.6 

-26.82 

90.96 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE 

.6918 

TRA-1 ,8105 

TC3-3.5427  8AU 

1.1134 

SGT 

4407.2 

SGR 

406.5 

SG3 

132.7 

ST 

1143.6 

SR 

349.8 

SS 

296.4 

ROE 

.2956 

RRA  -.0092 

RC3  -.2135 

FAU 

.04078 

RRT 

.5757 

RRF 

.74  33 

RTF 

.8547 

CRT 

.7249 

CRS 

-.9931 

CST 

-.7864 

FOE 

.3881 

FRA  -.1057 

FC3-1 .5045 

BSP 

13789 

SG6 

4425.9 

R23 

.3039 

Rl  3 

.8559 

LSA 

1197.7 

MSA 

288.7 

SSA 

15.7 

BOE 

.7524 

BRA  1 .8105 

BC3  3.5491 

FSP 

-4J9 

SGI 

4413.5 

SG2 

331  .9 

THA 

3.06 

ELi 

1172.6 

CL2 

235.0 

alf 

13.03 

LAUNCH  OATE  MAR  15  1969 


HELIOCENTRIC  CONIC 


FLIGHT  time  148.00 


DISTANCE  443.582 


ARRIVAL  CATE  AUG  JO  3969 


Rl  148.79 

LAL  .00 

LOL  174.24 

VL  26.862 

GAL  -5.25 

A7L  86.53 

HCA  220.59 

SMA  124.92 

ECC  .21110 

INC  3.4691 

Vl 

29-947 

RP  106.29 

LAP  -2.26 

LOP  34.77 

VP  37.267 

GAP  9.51 

AZP  92.64 

TAL  200.45 

TAP  61  .03 

RCA  98.55 

APO  151 .30 

V2 

34.996 

RC  166.326  Gl  20.32 

planetocentric  conic 

GP  -26,68 

7AL  128.98 

ZAP  150.06 

ETS  302.69 

7AE  127.55 

ETE  202.06 

ZAC  143.72 

ETC  196.11 

CLP 

-165 ,87 

C3  21.733 

VHL  4.662 

OLA  34.66 

RAL  32.24 

RAO  6567.9 

VEL  11.963 

PTH  2.13 

VHP  7.380 

OPA  -9.40 

RAP  55.31 

ECC 

1 .3577 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.12 

17  23  27 

4047.92 

-23.16 

173.13 

264  .04 

63.46 

18  30  55 

3447.9 

-26.53 

165.55 

110.88 

22  32  54 

3064 . 72 

-23.15 

99.66 

264.03 

63.45 

23  23  59 

2464 .7 

-26.52 

92.08 

69.12 

17  23  27 

4047.92 

-23.16 

173.13 

264 .04 

63.46 

18  30  55 

3447.9 

-26.53 

165.55 

110.88 

22  32  54 

3064.72 

-23.15 

99.66 

264 .03 

63.45 

23  23  59 

2464.7 

-26.52 

92.08 

69.12 

17  23  27 

4047.92 

-23.16 

173.13 

264 .04 

63.46 

18  30  55 

3447.9 

-26.53 

165.55 

110.88 

22  32  54 

3064 . 72 

-23.15 

99.66 

264 .03 

63.45 

23  23  59 

2464.7 

-26.52 

92.08 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  .6539 

TRA-i .6757 

TC3-3.9007 

BAU  1.1351 

SGT  4488.0  SGR  408.8  SG3  134.1 

ST  J105.5 

SR  354.8 

SS 

276.0 

ROE  -2886 

RRA  -.0092  RC3  -.2176 

FAU  .04010 

RRT  , 

,5761  RRF  , 

,7182  RTF  , 

.8516 

CRT  .7364 

CRS  -.9957 

CST 

-.764] 

FOE  .3499 

FRA  -.0449 

FC3-1 .5972 

BSP  14053 

SGB  4506.6  R23  , 

■ 2751  Rl  3 , 

.8527 

LSA  1158.8 

MSA  284.6 

SSA 

18.0 

BOE  .7147 

6RA  I .6758 

BC3  3.9068  FSP  -423 

SGI  4494.3  SG2  333.7  THA 

3.02 

Eli  1337.3 

EL2  233.3 

ALF 

13.89 

2272 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4,  1968-69  > 


LAUNCH  CATE  MAR  15  1969 


flight  time  150.00 


ARRIVAL  DATE  AUC  1 2 1969 


HELIOCENTRIC  CONIC 


DISTANCE  449.286 


RL  140.79 

LAL 

.00 

LOL  174.24 

VL  26.793 

GAL  -4.03 

A7L  06.95 

HCA 

223.77 

SMA 

124.40 

ECC 

.21200 

INC  3.0522 

VI 

29.947 

RP  100.24 

LAP 

-2.11 

LOP  37.97 

VP  37.229 

GAP  9.70 

A7P  92.20 

TAL 

196.59 

TAP 

62.36 

RCA 

98.09 

APO  150.00 

V2 

35.010 

RC  160.410 

GL 

10.41 

GP  -24.92 

7AL  127.35 

7AP  151.09 

ETS  302.90 

7AE 

120.20 

ETE 

200.90 

7AC 

146.30 

ETC  195.46 

CLP 

-166.56 

planetocentric  conic 

RAP  56.94 

C3  20.262 

VHL 

4.501 

CLA  33.66 

RAL  35.59 

RAO  6567.0 

VEL  11.901 

PTH 

2.11 

VHP 

7.363 

DPA 

-7.04 

ECC 

1 .3335 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A5C 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.99 

17 

40  3 

3996.02 

-23.03 

169.07 

265.93 

64.75 

10 

54  39 

3396.0 

-26.24 

161  .42 

109.01 

22 

34  59 

3002.10 

-23.02 

100.95 

265.93 

64.74 

23  26  21 

2402.2 

-26.22 

93.30 

7 0.99 

17 

40  3 

3996.02 

-23.03 

169.07 

265.93 

64.75 

10 

54  39 

3396.0 

-26.24 

161  .42 

109.01 

22 

34  59 

3002.10 

-23.02 

100.95 

265.93 

64.74 

23 

26  21 

2402.2 

-26.22 

93.30 

110.00 

23 

26  21 

2925.09 

-27.15 

90.71 

267.90 

60.36 

24 

15  6 

2325.1 

-29.03 

02.55 

110.00 

21 

55  51 

3201 .91 

-19.02 

106.07 

263.74 

61  .05 

22 

49  13 

2601  .9 

-22.74 

100.90 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.6222 

TRA-1 .5357 

TC3-4.2624 

BAU 

1.1562 

SGT 

4560.1  SGR 

412.9  SG3 

134.9 

ST 

1066.2 

SR 

361  .0 

ROE 

.2036 

RRA  -.0000 

RC3  -.2222 

FAU 

.03923 

RRT 

.5739  RRF 

.6910  RTF 

.0497 

CRT 

.7511 

CRS 

-.9951 

FOE 

.3139 

FRA  .0131 

FC3-1 .6761 

BSP 

14334 

SG6 

4506.7  R23 

.2461  R13 

.0507 

LSA 

1120.0 

MSA 

279.4 

BOE 

.6037 

BRA  1.5357 

0C3  4.2602 

FSP 

-426 

SGI 

4574.3  SG2 

337.6  THA 

2.99 

ELI 

1101 .0 

EL2 

230.6 

SS  256.6 
CST  -.74 02 
SSA  20 . 5 
ALF  14.94 


LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  152.00 


ARRIVAL  DATE  AUG  14  19 69 


HELIOCENTRIC  CONIC 
RL  140.79  LAL  .00  LOL  174.24 

RP  100.20  LAP  -1.96  LOP  4].17 

RC  170.474  GL  16.61  GP  -23.30 

planetocentric  conic 

C3  19.004  VHL  4. 359, OLA  32.77  RAL 


VL  26.724 
VP  37.192 
7AL  125.41 


DISTANCE  454.903 

GAL  -4.40  ATU  07.32  MCA  226.97  SNA  124.06  ECC 
GAP  9.90  ATP  91.03  TAl  196.72  TAP  63.69  RCA 


,21309  INC  2.6509  VI 
97.62  APO  150.49  V2 


29.947 

35.023 


JAP  153.55  ETS  303.10  7AE  120.09  ETE  199.04  7AC  140.05  ETC  194.05  ClP-167.27 


39.04  RAD  6567.0  VEL  11.040  PTH  2.10  VHP  7.407  OPA  -4.90  RAP  50.60  ECC  1.3120 


LNCH  A7MTH 

LNCH  TIME' 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.77 

10  13  4 

3946.90 

-22.09 

165.15 

260.00 

65.00 

19  10  51 

3347.0 

-25.95 

157.45 

107.23 

22  37  31 

3101 .63 

-22.07 

102.30 

260.07 

65.07 

23  29  13 

2501  .6 

-25.93 

94  .60 

72.77 

10  13  4 

3946.90 

-22.09 

165.15 

260.00 

65.00 

19  10  51 

3347.0 

-25.95 

157.45 

107.23 

22  37  31 

3101 .63 

-22.07 

102.30 

260.07 

65.07 

23  29  13 

2501  .6 

-25.93 

94.68 

110.00 

0 12  59 

2019.06 

-29.50 

03.49 

270.95 

72.03 

0 59  59 

2219.9 

-31.75 

74  .95 

110.00 

21  40  43 

3276.74 

-16.50 

112.41 

264.59 

59.63 

22  35  19 

2676.7 

-20.41 

105.46 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TOE 

.5952 

TRA-1 .3006 

TC3-4.6226 

BAU 

1.1759 

SGT 

4644.0  SGR 

416.1 

SG3 

135.1 

ST 

1025.0 

SR 

360.1 

SS 

230.4 

ROE 

.2001 

RRA  -.0056 

RC3  -.2272 

FAU 

.03010 

RRT 

.5692  RRF 

.6651 

RTF 

.0407 

CRT 

.7695 

CRS 

-.9699 

CST 

-.7137 

FOE 

.2002 

FRA  .0691 

FC3-1 .7391 

BSP 

14596 

506 

4662.7  R23 

.2101 

R13 

.0495 

LSA 

1000.7 

MSA 

272.6 

SSA 

23.4 

BOE 

.6570 

BRA  1.3006 

BC3  4.6202 

FSP 

-427 

SGI 

4650.1  SG2 

343.3 

THA 

2.95 

ELI 

1065.3 

EL2 

226.2 

ALF 

16.20 

LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  140.79  LAL  .00  LOL  174.24 

RP  100.16  LAP  -1.00  LOP  44.30 

RC  172.510  GL  14.90  GP 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  154.00 


ARRIVAL  OATE  AUG  16  1969 


26.656  GAL 
37.156  GAP 


DISTANCE  460.672 

-3.96  A7L  07.65  HCA  230.16  SMA  123.64  ECC  .21437  INC  2.3461  VI  29.947 
10.10  A7P  91.50  TAL  194.05  TAP  65.01  RCA  97.13  APO  150.14  V2  35.036 


-22.02  7AL  123.16  7AP  155.05  ETS  303.05  7AE  129.42  ETE  190.09  7AC  151.37  ETC  194.29  ClP'167.98 

OPA  -2.96  RAP  60.51  ECC  1.2950 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
153.55 
96.25 
153.55 
96.25 
69.52 
100 .16 


C3  17.920 

VHL  4.234 

DLA  31.96 

RAL  42.62 

RAO  6567. 

7 VEL  11.603 

PTH  2.09 

VHP 

7.450 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

74.52 

10  30  52 

3697.53 

-22.72 

161 *29 

270.40 

66.90 

19 

43  49 

105.40 

22  40  19 

3123.74 

-22.71 

103.99 

270.40 

66.89 

23 

32  23 

74.52 

10  30  52 

3697.53 

-22.7? 

161 .29 

270.40 

66.90 

19 

43  49 

105.40 

22  40  19 

3123.74 

-22.71 

103.99 

270.40 

66.09 

23 

32  23 

110.00 

0 45  54 

2747.06 

-30.99 

70.29 

273.70 

74.00 

1 

31  41 

110.00 

21  36  22 

3322.21 

-14.92 

114.90 

266,26 

50.00 

22 

31  45 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

3297.5 

2523.7 

3297.5 

2523.7 

2147.1 

2722.2 


TDE  .5726  TRA-1 .2323  TC3-4.9751  BAU  1.1937  SGT  4713.1  SGR  424.3  SG3  134.0 

ROE  .2779  RRA  -.0017  RC3  -.2320  FAU  .03695  RRT  .5623  RRF  .6391  RTF  .0479 

FOE  .2493  FRA  .1242  FC3-I .7041  BSP  14002  SG0  4732.2  R23  .1930  R13  .0407, 

BOE  .6365  BRA  1.2323  BC3  4.9005  F$P  -424  SGI  4719.2  SG2  350.4  THA  2.91 


LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  140.79  LAL  .00 
RP  100.12  LAP  -1 ,64 
RC  174.540  GU  13.25 
planetocentric  conic 
C3  17.013  VHL  4.125 
LNCH  A7MTH  LNCH  TIME 


FLIGHT  TIME  156.00 
DISTANCE  466.352 


-25.65 
-25.64 
-25.65 
-25.64 
-32.77 
-10.93 

ORBIT  DETERMINATION  ACCURACY 
ST  901 .0  SR  376.1  SS  222.4 
CRT  .7923  CRS  -.9779  CST  -.6040 
LSA  1041.4  MSA  264.0  SSA  26.0 

ELI  1020.3  EL2  219.1  ALF  17.72 

ARRIVAL  DATE  AUG  10  1969 


LOL 

174, 

.24 

VL 

26. 

569 

GAL 

-3.51 

A7L 

07 

.96 

LOP 

47, 

.50 

VP 

37. 

121 

GAP 

10.31 

A7P 

91 

.22 

GP 

-20 

.02 

7AL 

120 

.64 

7AP 

156.43 

ETS 

302 

.82 

DLA 

31 

.21 

RAL 

46 

.35 

RAO 

6567.7 

VEL 

11 . 

764 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT 

ASC 

76.30 

103.70 

76.30 

103.70 

110.00 

110.00 


19  6 4 

22  42  50 
19  6 4 

22  42  50 
1 15  12 
21  36  40 


3046.65 

3150.33 

3046.65 

3150.33 

2600.29 

3356.60 


-22.53 
-22.52 
-22.53 
-22.52 
-31  .96 
-13.70 


DIFFERENTIAL  CORRECTIONS 


TCE 

.5403 

TRA- 

-1  .0703 

TC3- 

5.3229 

BAU 

1.2119 

ROE 

.2762 

RRA 

.0032 

RC3 

-.2301 

FAU 

.03570 

FOE 

.2179 

FRA 

.1759 

FC3- 

■1  .6167 

BSP 

15052 

BOE 

.6139 

BRA 

1 .0703 

BC3 

5.3262 

FSP 

-423 

157.35  273.15 

105.92  273.14 

157.35  273.15 

105.92  273.14 

73.90  276.49 

116.91  260.44 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4703.5  SGR  431.1  SG3  134.4 

RRT  .5557  RRF  .6145  RTF  .0407 

SG0  4002.9  R23  .1607  R13  .0493 

SGI  4709.6  SG2  357.9  THA  2.00 


233.36 

SMA 

423.23 

ECC  .21567 

INC. 2. 0406 

VI  29.947 

192.97 

TAP 

66.34 

RCA  96.63 

APO  149.83 

V2  35.050 

129.60 

ETE 

190.04 

7AC  153.67 

ETC  193.76 

ClP-160.70 

2.00 

VHP 

7.506 

DPA  -1.19 

RAP  62.43 

ECC  1 .2600 

1 A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.02 

20 

10  H 

3246.7 

-25.34 

149.57 

67.00 

23 

35  20 

2550.3 

-25.33 

98.14 

67.02 

20 

10  n 

3246.7 

-25.34 

149.57 

67.00 

23 

35  20 

2550.3 

-25.33 

98.14 

77.10 

2 

6 0 

2006.3 

-33.40 

65.05 

50.37 

22 

32  45 

2756.7 

-17.70 

110-17 

ORBIT  DETERMINATION  ACCURACY 
ST  932.4  SR  383.7  SS  206.2 

CRT  .0167  CRS  -.9557  CST  -.6472 

LSA  997.1  MSA  253.0  SSA  30.9 

ELI  906.3  EL2  209.3  ALF  19.49 


2273 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  < VOL  4 1968-69  t 


LAUNCH  CATE  MAR  15  1969 

flight  time  156.00 

arrival  cate 

AUG  20  1969 

HELIOCENTRIC 

RL  140.79 

: conic 

LAL  .00 

LOL  174.24 

VL  26.524 

DISTANCE  472.022 
GAL  -3,05  A7L  66.24  HCA 

236.56 

SMA 

122.03 

ECC  .21756 

INC  1.7596 

VI  29.947 

RP  106.06 

LAP  -1.47 

LOP  50.79 

VP  37.007 

GAP  -10.53 

A7P  90.97 

TAL 

191  .10 

TAP 

67.66 

RCA  96.11 

APO  149.56 

V2  35.063 

- 

RC  176.542 

GL  11 .64 

GP  -19.76 

7Al  117.06 

7AP  157.60 

ETS  302.43 

7AE 

130,29 

ETE 

197.27 

7 AC  156.35 

ETC  193.26 

CLP-169.4Z 

* 

PLANETOCENTRIC  CCNIC 
C3  16.245  VHL  4.031 

CLA  30.40 

RAL  50.23 

RAO  6567.7 

VEL  11 .732 

PTH 

2.07 

VHP 

7.579 

OPA  .43 

RAP  64.43 

ECC  1 .2674 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A7MTH 

INj 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.23 

19  35  23 

3792.24 

-22.29 

153.16 

276.00 

60.66 

20 

36  36 

3J92.2 

-24.99 

145.36 

101 .77 

22  44  26 

3163.57 

-22.20 

106.31 

276.00 

60.65 

23 

37  29 

2503.6 

-24 .90 

100.51 

r 

76.23 

19  35  23 

3792.24 

-22.29 

153.16 

276.00 

60.66 

20 

38  36 

3192.2 

-24.99 

145.36 

10 1 .77 

22  44  26 

3103.57 

-22.28 

100.31 

276.00 

60.65 

23 

37  29 

2563.6 

-24.96 

1 00 . 5 1 

110.00 

1 42  53 

2637.63 

-32.67 

70.20 

279.43 

79.32 

2 

26  50 

2037,6 

-33.79 

61  .15 

_ 

110.00 

21  40  3 

3366.16 

-12.64 

110.53 

271 .01 

57.97 

22 

36  29 

2766.2 

-16.76 

111  .07 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.5221 

TRA 

-.9002 

TC3-5.6549 

SAU 

1.2293 

SGT 

4051 .3 

SGR 

430.1 

SG3 

133.7 

ST 

676.3 

SR 

391 .1 

SS 

191  .4 

ROE 

.2751 

RRA 

.0093 

RC3  -.2445 

FAU 

.03440 

RRT 

.5405 

RRF 

.5917 

RTF 

.0502 

CRT 

.0432 

CRS 

'.9181 

CST 

-.6013 

FOE 

.1674 

FRA 

.2259 

FC3-1 .6330 

BSP 

15302 

SGB 

4071  .0 

R23 

.1460 

R13 

.6507 

LSA 

946.1 

MSA 

2 39.5 

SSA 

36.0 

BDE 

.5901 

BRA 

.9002 

BC3  5.6602 

FSP 

-422 

SGI 

4057.3 

SG2 

365.9 

THA 

2.05 

ELI 

939.4 

EL2 

196.2 

ALF 

21  .61 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  360.00  ARRIVAL  DATE  AUC  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  477.660 


RL  140. 79 

LAL 

.00 

LOL  174,24 

VL  26.459 

GAL  -2.57 

A7L  00,50 

HCA 

239.77 

SMA 

122.45 

ECC 

.21953 

INC  I .4905 

VI 

29.947 

RP  100.04 

LAP 

-1.29 

LOP  54.00 

VP  37.053 

GAP  10.76  A7P  90.75 

TAL 

189.21 

TAP 

60.98 

RCA 

95.57 

APO  149.33 

V2 

35.076 

_ 

RC  170.523 

CL 

10.07 

GP  -18.61 

7AL  114.03 

ZAP  150.04 

ETS  301 .05 

7AE 

130.65 

ETE 

19B.57 

7AC 

156.03 

ETC  192.77 

CLP 

-170.13 

PLANETOCENTRIC  CCNIC 

C3  15.610 

VHL 

3.952 

DLA  29.75 

RAL  54.25 

RAO  6567.6 

VEL  11,705 

PTH 

2.06 

VHP 

7.663 

OPA 

1 .91 

RAP  66.49 

ECC 

1 .2570 

= 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

00.40 

20 

0*  22 

3729.43 

-22.00 

140.36 

279,29 

69.46 

21 

10  31 

3129.4 

-24.60 

140.54 

99.52 

22 

43  35 

3220.53 

-21 .99 

111.54 

279.26 

69.44 

23 

37  23 

2620  ■ 5 

-24.59 

103.72 

100.00 

23 

11  52 

3130.12 

-23.09 

105.56 

280.01 

71  .4$ 

24 

4 JO 

2530.1 

-26.20 

97.52 

n 

100.00 

22 

22  46 

3295 .06 

-20.13 

115,69 

270.49 

67.42 

23 

17  41 

2695.1 

-23.01 

100.09 

I 

110.00 

2 

9 56 

2592.11 

-33.19 

66.75 

202.57 

01 .30 

2 

53  0 

1992.1 

-34.03 

57.61 

110.00 

21 

45  7 

34J3.64 

-11.63 

120.05 

273.91 

57.63 

22 

42  I 

2013.6 

-15.02 

113.45 

S 

DIFFERENTIAL  CORRECTIONS  MI0-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA T ION  ACCURACY 


TOE 

.4919  TRA 

-.7216 

TC3-5 .961 3 

BAU 

1 .2450 

SGT  49J5.4 

SGR  445.0 

SG3 

132.6 

ST 

812.0 

SR 

397.7 

SS 

170.1 

ROE 

.“2742  RRA 

.0166 

RC3  -.2506 

FAU 

.03304 

RRT  .5410 

RRF  .5705 

RTF 

.8524 

CRT 

.6713 

CRS 

-.0576 

CST 

-.5431 

FOE 

.1567  FRA 

.2739 

FC3-1 .8317 

BSP 

15530 

SGB  4935.6 

R23  .1268 

R13 

.6529 

LSA 

093.1 

MSA 

222.9 

SSA 

42.0 

BDE 

.5632  BRA 

.7210 

BC3  5.9666 

FSP 

-420 

SCI  4921.4 

SG2  373.9 

THA 

2.82 

ELI 

806.3 

El2 

170.8 

ALF 

24 . 16 

LAUNCH 

OATE  MAR 

15  1969 

flight 

TIME  162.00 

ARRIVAL 

DATE 

AUG 

24  1969 

HELIOCENTRIC  CONIC 

DISTANCE  403.326 

Rl 

140.79  LAL 

.00 

LOL  174.24 

VL 

26.396 

GAL 

-2.06  A7L 

88.75  HCA 

242.90 

SMA 

122.07 

ECC 

.22172 

INC 

1 .2536 

VI 

29.947 

RP 

100.00  LAP 

-1,12 

LOP  57.21 

VP 

37.020 

GAP 

10.99  A7P 

90.57  TAL 

167.33 

TAP 

70.31 

RCA 

95.00 

APO 

149.13 

V2 

35  .069 

RC 

180.403  GL 

0.53 

GP  -17.96 

7AL 

111.57 

TAP 

159.91  ETS 

301 .11  7A£ 

130.96 

ETE 

195.94 

7 AC 

161 .31 

ETC 

192.27 

CLP- 

-170.05 

PLANE TOCENTRIC  COlIC 

C3  15.129  VHL  3.690  OLA  29.00  RAL  56.43  RAO  6567.6  VEL  31.664  PTH  2.05  VHP  7.759  DPA  3.26  RAP  66.62  ECC  1.2490 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

03,46 

20 

40  27 

3647.02 

-21 .64 

142.13 

262.76 

70.20 

21  49  14 

3047.0 

-24.14 

134  .29 

96.54 

22 

36  47 

3296.61 

-21 .63 

116.43 

282.75 

70.19 

23  31  44 

2696.6 

-24.13 

100.60 

100.00 

0 

9 6 

3012.87 

-26.33 

97.06 

204.35 

75.31 

0 59  19 

2412.9 

-26.09 

60.70 

100.00 

22 

2 45 

3406.00 

-17.00 

122.52 

280.77 

65.09 

22  59  31 

2806.0 

-20.30 

115.21 

no. 00 

2 

36  55 

2550.00 

-33.58 

63.52 

285.94 

03.17 

3 19  25 

1950.0 

-34.16 

54  .33 

110.00 

21 

51  26 

3441  .63 

-10.62 

121 .56 

277.11 

57.32 

22  48  47 

2841  .6 

-14.05 

115.01 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DE TERMINA T ION  ACCURACY 


TOE 

.4  500 

TRA 

-.5307 

TC3-6.2230 

BAU 

I .2597 

SGT 

4969.0 

SGR 

451  .7 

SG3 

131  .2 

ST 

741  ,5 

SR 

403.6 

SS 

169.0 

ROE 

.2740 

RRA 

.0255 

RC3  -.2550 

FAU 

.03156 

RRT 

.5323 

RRF 

.5510 

RTF 

.8543 

CRT 

.9023 

CRS 

-.7671 

CST 

-.4775 

FDE 

.1274 

FRA 

.3225 

FC3-1 .8070 

BSP 

15605 

SGB 

4909.5 

R23 

.1105 

Rl  3 

.0547 

lSa 

835.2 

MSA 

202.6 

SSA 

52.1 

BDE 

.5344 

BRA 

.5314 

6C3  6.2282 

FSP 

-4J4 

SGI 

4974.9 

SG2 

3 82.0 

THA 

2.79 

ELI 

029.9 

Et2 

155.6 

ALF 

27.20 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  164.00  ARRIVAL  CATE  AUG  26  1 969 

HELIOCENTRIC  CONIC  DISTANCE  486.955 

RL  146.79  LAL  .00  lOl  1 74 .24  VL  26.333  GAL  -1.57  A7L  06.98  HCA  246.19  SMA  121.70  ECC  .22417  INC  1.0222  VI  29.947 

RP  107.96  LAP  -.94  LOP  6CT.4?  VP  36.966  GAP  11,24  A7P  90.41  TAL  185.45  TAP  71.64  RCA  94.42  APO  146.98  V2  35.102 

RC  162.422  GL  7.02  GP  -17.20  7AL  106.10  7AP  160.90  ETS  300.10  7AE  131.20  ETE  195.30  7AC  163.79  ETC  191.76  ClP-171.56 

planetocentric  CONIC 

C3  U.770  VHL  3.644  DLA  20.22  RAL  62.73  RAO  6567,6  VEL  11.669  PTH  2.05  VHP  7.066  DPA  4.50  RAP  70.61  ECC  1 .2432 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  22  20  50  3396.32  '22.72  124.20  267.02  72.62  23  17  26  2796.3  -24.00  116.26 

90.00  21  30  45  3534.03  -39.67  133.13  265.69  69.21  22  37  39  2934.0  -22.32  125.46 

100.00  0 40  56  2933.35  -27.50  91.40  200.43  77.99  1 37  51  2333.4  -26.96  62.95 

100.00  21  57  13  347*703  -15.05  126.65  263.00  63.07  22  55  8 2675.0  -16.45  119.50 

110.00  349  2510.23  -33.66  60.45  269.53  04.97  34559  1910.2  -34.10  51.22 

110.00  21  56  32  3470.91  -9.54  123,14  260.60  57.02  22  56  23  2670.9  -13.61  116.65 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .4141  TRA  -.3350  TC3-6.4493  8AU  1.2752  SGT  5 028.8  SGR  457.0  SG3  129.0  ST  657.2  SR  406.1  SS  161.6 

ROE  .2735  RRA  .0352  RC3  -.2596  FAU  .03022  RRT  .5246  RRF  .5330  RTF  .6560  CRT  .9301  CRS  -.6343  CST  -.3961 

FOE  .0956  FRA  .3673  FC3-1  .7701  BSP  15940  SOB  5049.6  R23  .0942  RJ  3 .6504  LSA  766.6  MSA  160.5  SSA  65.6 

BDE  .4962  BRA  .3360  BC3  6.4545  FSP  -413  SGI  5034.6  SG2  369.3  THA  2.75  El!  762.7  EL2  129.2  ALF  30.99 
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J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  15  1969 


FLIGHT  TIME  166. DO 


ARRIVAL  CATE  AUG  28  1969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.92  LAP  -.75  LOP  63.64 

RC  184.340  CL  5.53  GP  -16.51 

PLANETOCENTRIC  CONIC 
C3  14.570  VHL  3.817  CLA  27.37  RAL 


DISTANCE  494.568 

VL  26.272  GAL  '1.04  A7L  89.20  HCA  249.40  SMA  121.34 
VP  36.956  GAP  11.50  A7P  90.28  TAt  183.56  TAP  72.97 
7AL  104.44  7AP  161.82  ETS  299.06  7AE  131.56  ETE  194.87 


ECC  .22689  INC  .8017  V)  29.947 
RCA  93.81  APO  140.87  V2  35.114 
7AC  166.26  ETC  191.18  ClP-172.27 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

23 

21 

28 

3254.45 

-25.30 

114.54 

90.00 

21 

13 

18 

3672.36 

-16.13 

141 .66 

100.00 

1 

25 

22 

2867.74 

-28.42 

86.78 

100.00 

21 

56 

2 

3534.31 

-13.25 

130.12 

110.00 

3 

31 

46' 

2472.17 

-34.04 

57.50 

110.00 

22 

6 

7 

3502.64 

-8.36 

124.84 

67,14  RAD  6567.6  VEL  11.660  PTH  2.05  VHP 
INJ  RT  ASC  INJ  A7MTH 


7,985  DPA  5.63  RAP  73.05  ECC  1 .2398 


291 .88 
288.63 
292.59 
287.22 
293.34 
284.33 


76.04 

66.40 

00.33 

62.96 

86.7J 

56.73 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  15  43 

2654.5 

-26.86 

106.22 

22  14  31 

3072.4 

-19.18 

134 .32 

2 13  10 

2267.7 

-29.47 

70 .14 

22  54  56 

2934.3 

-16.77 

123.10 

4 12  58 

1072.2 

-34.12 

40  .25 

23  4 30 

2902.6 

-32.60 

110.40 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURAC V 


TDE 

.3615 

TRA 

-.1274 

TC3-6.6112 

BAU 

1 .2880 

SGT 

5080.7 

SGR 

463.2 

SG3 

128.2 

ST 

567.1 

SR 

411  .2 

SS 

16 1 .2 

ROE 

.2735 

RRA 

.0462 

RC3  -.2619 

FAU 

.02880 

RRT 

.5162  RRF 

.5168 

RTF 

.8616 

CRT 

.9527 

CRS 

-.4657 

CST 

-.3380 

FDE 

.0643 

FRA 

.4125 

FC3-1 .7112 

BSP 

16118 

SGB 

5101.7 

R23 

.0809  R13 

.8619 

LSA 

695 .9 

MSA 

159.2 

SSA 

83.9 

BOE 

.4533 

BRA 

.1355 

BC3  6.6164 

FSP 

-400 

SGI 

5006.3 

SG2 

396.3 

THA 

2.71 

ELI 

693.0 

El2 

102.3 

ALF 

35.53 

LAUNCH  OATE  MAR  15  1969 


FLIGHT  TIME  168.00 


ARRIVAL  DATE  AUG  30  1969 


HELIOCENTRIC  CONIC 

RL  148.79  LAL  .00  LOL  174.24  VL  26.212 

RP  107.08  LAP  -.56  LOP  66.05  VP  36.925 

RC  186.236  GL  4.07  GP  -15.89  7AL  100.63 

PLANETOCENTRIC  CONIC 


DISTANCE  500.162 

GAL  -.50  A7L  89.41  HCA  252.62  SMA  120.99  ECC  . 22990  INC  .5903  VI  29.947 

GAP  11.77  ATP  90.18  TAL  181.60  TAP  74.30  RCA  93.17  APO  140.01  V2  35.126 

ZAP  162.67  ETS  297.75  TA£  13 1.01  ETE  194.40  7AC  168.74  ETC  190.49  CLP-J72. 98 


C3  14.509 

VHL  3.809 

OLA  26.47 

RAL  71.63 

RAO  6567.6 

VEL  11.657 

PTH  2.05 

VHP  8.115 

DPA  6.66 

RAP  75.33 

ECC  1 .2380 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 8 55 

3168.44 

-26.50 

108.52 

296.42 

79.63 

1 1 44 

2568.4 

-27.66 

100.05 

90.00 

21  5 38 

3756.52 

-13.77 

146.72 

292.11 

65.01 

22  8 14 

3156.5 

-17.02 

139.55 

100.00 

2 0 13 

2809.63 

-29.01 

82.57 

296.07 

82.47 

2 47  3 

2209.6 

-29.75 

73.84 

100.00 

21  57  1 

3590.56 

-11.40 

133.37 

290.95 

62.21 

22  56  51 

2990.6 

-15.11 

126.46 

110.00 

3 59  47 

2435.53 

-34.15 

54.64 

297.35 

88.39 

4 40  23 

1835.5 

-34.00 

45.40 

110.00 

22  13  57 

3537.43 

-7.05 

126.60 

288.29 

56.47 

23  12  54 

2937.4 

-11.41 

120.3! 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .2971  TRA 
ROE  .2735  RRA 
FOE  .0317  FRA 
BOE  .4039  BRA 


.0903  TC3-6.7P44 
.0504  RC3  -.2616 
.4572  FC3-1.6320 
.1075  BC3  6.7095 


BAU  1 .3015 
FAU  .02736 
BSP  16322 
FSP  -405 


SGT  5129.3  SGR 
RRT  .5072  RRF 
SG6  5150.5  R23 
SGI  5134.8  SG2 


467.6  SG3 
.5013  RTF 
.0693  R13 
402.5  THA 


126.4 

.0651 

.8654 

2.66 


LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  140.79  LAL  .00  LOL  174.24  VL 

RP  107.05  LAP  -.37  LOP  70.07  VP 

RC  100.109  GL  2.64  GP  -15.33  7Al 

PLANETOCENTRIC  CONIC 
C3  14.605  VHL  3.822  OLA  25.49  RAL 


flight  time  170.00 


DISTANCE  505.732 


26.152  GAL 
36.894  GAP 


12.06  A7P  90.09  TAL  179.00  TAP 


76.17  RAO  6567.6  VEL  11.661  PTH  2.05  VHP  8.256 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
0 48  8 

21  2 36 

2 34  II 

21  59  14 

4 20  5 

22  21  49 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

3098.55 

-27.26 

103.55 

300.90 

82.01 

1 39  4$ 

3029.35 

-11.63 

151 .00 

295.94 

64.00 

22  6 25 

2756.65 

-29.42 

76.68 

301.27 

84.48 

3 20  8 

3646.49 

-9.69 

136.55 

294.92 

61  .58 

23  0 1 

2400.26 

-34.18 

51  .09 

301  .54 

90.02 

5 8 6 

3575,64 

-5.61 

128.70 

292.44 

56.22 

23  21  25 

DIFFERENTIAL  CORRECTIONS 


TOE 

.2246 

TRA’ 

.3172 

TC3-6 .6974 

BAU 

1 ,3087 

ROE 

.2746 

RRA 

.0709 

RC3  -.2552 

FAU 

.02565 

FOE 

.0023 

FRA 

.4982 

FC3-1 .5201 

BSP 

16434 

BOE 

.3540 

BRA 

.3250 

BC3  6.7022 

FSP 

-390 

LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.81  LAP  -.18  LOP  73.29 

RC  109.959  GL  1.27  GP  -14.02 

PLANETOCENTRIC  CONIC 
C3  14.871  VHL  3.856  OLA  24.44 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  1 25  6 3037.80 

90.00  21  I 53  3898.12 

100.00  3 7 26  2707.83 

100. 00  22  2 13  3703.32 

110.00  4 56  31  2366.56 

110.00  22  29  38  3617.36 

DIFFERENTIAL  CORRECTIONS 
TDE  .1340  TRA  .5598  TC3-6.6457 

ROE  .2749  RRA  .0855  RC3  -.2523 

FOE  -.0339  FRA  .5452  FC3-I .4273 

BOE  .3062  BRA  .5663  BC3  6.6504 


VL 

VP 

7AL 


26.094  GAL 
36.863  GAP 


MID-COURSE  EXECUTION  ACCURACY 
SGT  5157.1  SGR  470.6  SG3  123.2 

RRT  .4941  RRF  .4049  RTF  .8679 

SG6  5178.5  R23  .0613  R13  .8682 

SGI  5162.4  SG2  400.7  THA  2.60 

FLIGHT  TIME  172.00 

DISTANCE  511.279 
.64  A7L  89.81  MCA  259.06  SMA  1 
12.36  ATP  90.04  TAL  177.93  TAP 


RAL  80.71 
INJ  LAT 
-27.76 
-9.55 
-29.69 
-7.03 
-34.15 
-4.03 

BAU  1.3221 
FAU  .02452 
BSP  16581 
FSP  -391 


RAO  6567.6  VEL  11.673  PTH  2.05  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 


8.411 
TIME 
2 15  44 
6 51 
52  34 
3 57 
35  58 


99.17  305.62  84.15 

154.98  300.02  63.22  22 

75.08  305.80  06.36  3 

139.75  299  AO  61.06  23 

49.25  305.90  91.58  5 

130.90  296.76  56.03  23  29  55 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5210.1  SGR  473.4  SG3  122.4 

RRT  .4091  RRF  .4739  RTF  .8734 

SG6  5231.6  R23  .0504  R13  .8736 

SGI  5215.3  SG2  412.5  THA  2.56 


ST  474.7 

SR  412.6 

SS 

167.1 

CRT  .9506 

CRS  -.2711 

CST 

-.3320 

LSA  623.5 

MSA  ISO  A 

SSA 

94.0 

ELI  621.2 

EL 2 97.0 

alf 

40.79 

arrival  cate 

SEP 

1 1969 

ECC  .23323 

INC  .3058 

VI 

29.947 

RCA  92.51 

APO  140,79 

V2 

35.130 

7AC  171  .21 

ETC  109.56 

ClP- 

373.68 

OPA  7.60 

RAP  77.66 

ECC 

1 .2404 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2490.6 

-20.00 

94 .90 

3229.4 

-15.03 

143.90 

2156.6 

-29.00 

69.91 

3046,5 

-13.41 

129.74 

1800.3 

-33.00 

42.66 

2975.6 

-10.01 

1 22 . 30 

ORBIT  DETERMINATION  ACCURACY 

ST  402.4 

SR  413.3 

SS 

3 70.0 

CRT  ,0725 

CRS  -.1001 

CST 

-.4533 

LSA  560.6 

MSA  209 . 3 

SSA 

01  .1 

Eli  556.1 

EL2  145.6 

alf 

4 5.00 

ARRIVAL  DATE 

SEP 

3 1969 

ECC  .23690 

INC  .1069 

VI 

29.94 7 

RCA  91.81 

APO  140.02 

v? 

35.150 

7AC  173.69 

ETC  100.08 

CLP 

-174.39 

DPA  0.45 

RAP  80.02 

ECC 

1 .2447 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2437.0 

-28.28 

90.54 

3298 . 1 

-13.07 

140  .07 

2107.8 

-29.00 

66.20 

3103.3 

-11 .63 

133.02 

1766.6 

-33.55 

40.06 

3017.4 

-0.46 

124.61 

ORBIT  DETERMINATION  ACCURACY 

ST  372.7 

SR  410.6 

SS 

190.0 

CRT  .6154 

CRS  .0022 

CST 

- .6601 

LSA  502.7 

MSA  300 . 5 

SSA 

63.9 

ELI  499.1 

EL2  241.7 

AlF 

49.49 

2275 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


lUNCH  CATE  MAR  15  1969 

Flight  time  174,do 

arrival  cate 

SEP 

5 1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00 

LOL  174.24 

VL  26.036 

distance  516.797 
GAL  1.25  A7L  90.01  HCA  262.28 

SMA 

119.99 

ECC  .24094 

INC  .0000 

VI 

29.947 

RP  107.78  LAP  .01 

LOP  76 . 52 

VP  36.833 

GAP  12.68 

A7P  90.00 

TAL  176.06 

TAP 

78.34 

RCA  91 .08 

APO  148.90 

vz 

35.161 

RC  191.786  Gl  -.05 

OP  -14.36 

7AL  88.63 

7AP  164.84 

ETS  292.60 

7AE  132.48 

ETE 

193.24 

7AC  176.15 

ETC  184.96 

CLP 

-175.09 

PLANE TOCCNTRIC  CONIC 
C3  15.319  WL  3.914 

CLA  23.32 

RAL  85.21 

RAO  6567.6 

VEL  11.692 

PTH  2.06 

VHP 

8.578 

OPA  9.21 

RAP  82. *2 

ECC 

1 .2521 

LNCH  A7MTH  LNCH  TJME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7WTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  2 0 26 

298 3.69 

-28 .07 

95.24 

310.32 

86.10 

2 

50  10 

2383.7 

-28.31 

86.59 

90.00  21  2 27 

3965.55 

-7.46 

158.83 

304.30 

62.60 

22 

8 33 

3365.6 

-11  .07 

152.01 

100.00  3 39  56 

2662.85 

-29.84 

71.74 

310.43 

88.11 

4 

24  19 

2062.9 

-29.78 

62.94 

100.00  22  5 38 

3761 .62 

-5.90 

U3.00 

303.45 

60.64 

23 

8 20 

3161  .6 

-9.77 

136.34 

110.00  5 24  49 

2334.72 

-34.06 

46.77 

310.38 

93.05 

6 

3 44 

1734.7 

-33.27 

37.62 

110.00  22  37  14 

3662.52 

-2.30 

133.26 

301.22 

55.89 

23 

38  17 

3062.5 

-6.77 

127.01 

DIFFERENTIAL  COLLECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.0318 

TRA 

.8090 

TC3-6 .5003 

BAU 

1 ."3322 

SGT 

5249.5  SGR 

474.4  SG3 

120.3 

ST 

418.5 

SR 

406.9 

SS 

222.3 

ROE 

.2760 

RRA 

.1000 

RC3  -.2438 

FAU 

.02320 

RRT 

.4800  RRF 

.4607  RTF 

.8788 

CRT 

.2244 

CRS 

.2221 

CST 

-.8655 

FOE 

-.0688 

FRA 

.5872 

FC3-1 .3110 

BSP 

16778 

SG6 

5270.9  R23 

.0412  RJ  3 

.8789 

LSA 

475.7 

MSA 

401  .6 

SSA 

50.5 

boe 

.2778 

BRA 

.8151 

BC3  6.5049 

FSP 

-390 

SGI 

5254.5  SG2 

415.8  THA 

2.50 

ELI 

457.0 

El2 

363.1 

alf 

41  .42 

LAUNCH 

DATE  MAR  15 

1969 

FLIGHT  time 

176.00 

ARRIVAL 

DATE 

SEP 

7 1969 

HELIOCENTRIC  CONIC 


DISTANCE  5 22.282 


RL  148.79 

LAL 

.00 

LOL  174.24 

VL  25.980 

GAL  1 .88 

A7L  90.20 

HCA  265.51 

SMA  119.67 

ECC  .24536 

INC 

.1986 

VI 

29.947 

RP  107.75 

LAP 

.20 

LOP  79.74 

VP  36.804 

GAP  13.02 

ATP  89.98 

TAL  174.20 

TAP  79.71 

RCA  90.31 

APO 

149.03 

V2 

35.172 

RC  193.588 

GL 

-1 .29 

GP  -13.94 

7AL  84.57 

ZAP  165.45 

ETS  290.45 

7AE  132.68 

ETE  192.91 

7AC  178.57 

ETC 

171 .61 

CLP 

-175.79 

PLANE TOCENTRIC  CONIC 

C3  15.969 

VHL 

3.996 

OLA  22.15 

RAL  89.64 

RAO  6567.6 

VEL  11.720 

PTH  2.06 

VHP  8, 

.760 

DP A 9.88 

RAP 

84  .84 

ECC 

1 .2628 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

2 

34  20 

2935.27 

-28.24 

91  .71 

315.09 

87.86 

3 23 

15 

2335.3 

28.24 

83.05 

90.00 

21 

3 51 

4032.76 

-5.34 

162.63 

308.73 

62.15 

22  M 

4 

3432.8 

-9.02 

1 55  .69 

100.00 

4 

11  34 

2621 .74 

-29.89 

68.69 

315.13 

89.71 

4 55 

16 

2021 .7 

- 

29.61 

59.89 

100.00 

22 

9 18 

3821.52 

-3.89 

146.31 

307.93 

60.34 

23  13 

0 

3221.5 

-7.81 

139.7 1 

110.00 

5 

52  46 

2305.16 

-33.93 

44.47 

314.96 

94  .40 

6 31 

11 

1705.2 

- 

32.95 

35.37 

110.00 

22 

44  36 

3710.87 

-.46 

135.78 

305.79 

55.82 

23  46 

27 

3110.9 

-4.94 

129.56 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.0794 

TRA 

1 .0746 

TC3-6.2637 

BAU  1.3382 

SGT  5276.6  SGR  474.4  SG3  118.1 

ST  533.5 

SR 

402.4 

SS 

248.8 

ROE  .2781 

RRA 

.1155 

RC3  -.2311 

FAU  .02178 

RRT 

.4700  RRF 

.4488  RTF 

.8830 

CRT  -.0828 

CRS 

.3193 

CST 

-.9535 

FDE  -.1016 

FRA 

.6315 

FC3-1 .1808 

BSP  16840 

SGB  5297.9  R23  , 

.0353  R13 

.8831 

LSA  588.6 

MSA 

400.3 

SSA 

40.8 

BOE  .2892 

BRA 

1 .0808 

8C3  6.2680 

FSP  -382 

SGI  5281.3  SG2  418.4  THA 

2.44 

ELI  535.8 

EL2 

399.3 

Alf 

171 .92 

LAUNCH  DATE  MAR  15  1969 


flight  time  170.00 


ARRIVAL  date  SEP  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  527.728 


RL  148.79 

LAL 

.00 

LOL  174.24 

VL  25.925 

GAL  2.53 

A7L  90.39  HCA  268.73 

SMA  119.36 

ECC  .25022 

INC 

.3889 

V] 

29.947 

RP  107.71 

LAP 

.39 

LOP  82.97 

VP  36.774 

GAP  13.39 

A7P  89.99 

TAL  172.36 

TAP  81 

.09 

RCA  89.49 

APO 

149.23 

V2 

35.182 

RC  195.366 

GL 

-2.46 

GP  -13.55 

7Al  80.56 

7AP  166.01 

ETS  288.07 

7AE  132.86 

ETE  192 

’.61 

7AC  178.75 

"ETC 

35.97 

CLP 

-176.50 

PLANE TOCENTRIC  CONIC 

C3  16.842 

VHL 

4 . 104 

DLA  20.94 

RAL  93.94 

RAC  6567.7 

VEL  11.757 

PTH  2.08 

VHP  0. 

956 

DPA  10.48 

RAP 

87.30 

ECC 

1 .2772 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

6 47 

2892.1  7 

-28.31 

88.56 

319.89 

89.44 

3 54 

59 

2292.2 

- 

28.09 

7 9.90 

90.00 

21 

5 45 

4100.18 

-3.18 

166.41 

313.27 

61  .85 

22  14 

5 

3500.2 

-6.92 

159.73 

100.00 

4 

42  8 

2584 .68 

-29.87 

65.93 

319.86 

91.16 

5 25 

13 

1984.7 

29.39 

57.16 

1 00.00 

22 

13  5 

3882.91 

-I  .81 

149,68 

312.51 

60.16 

23  17 

48 

3282.9 

-5.77 

143.13 

110.00 

6 

20  *A 

2278.33 

-33.77 

42.39 

319.61 

95.62 

6 58 

2 

1678.3 

- 

32.63 

33.35 

it  o.oo 

22 

51  39 

3762.03 

1 .50 

138.45 

310.44 

55.05 

23  54 

21 

3162.0 

-2.99 

1 32.24 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.2076 

TRA 

1.3494 

TC3-5 .9682  BAU  1.3447 

SGT  5305.8  SGR  472.8  SG3  ; 

115.9 

ST  606.9 

SR 

396.2 

SS 

277.6 

ROE  .2806 

RRA 

.1312 

RC3  -.2164 

FAU  .02046 

RRT 

.4594  RRF 

.4359  RTF 

.8879 

CRT  -.2834 

CRS 

.4000 

CST 

-.9032 

FOE  -.1368 

FRA 

.6748 

FC3-1 .0518 

BSP  16987 

SGB  5326,6  R23  , 

.0206  R13 

.8880 

LSA  752.0 

MSA 

372.9 

’SSA 

34 , 1 

BOE  .3490 

BRA 

1 .3558 

BC 3 5.9721 

FSP  -378 

SGI  5310.1  SG2  419.6  THA 

2.36 

Eli  699.7 

El2 

37Z.9 

alf 

166.95 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  180.00 


ARRIVAL  DATE  SEP  11  1969 


Rl  140.79 

LAL 

.00 

LOL  174.24 

VL 

25.870 

GAL  3.22 

AIL  90.58 

HCA  271.96 

SMA  119.06 

ECC  .25555 

INC 

.5707 

VI 

29.947 

RP  107.68 

LAP 

.58 

LOP  86.20 

VP 

36.745 

GAP  13.77 

A7P  90.02 

TAL  170.52 

TAP  82.48 

RCA  88.63 

APO 

149.49 

V2 

35.192 

RC  197.110 

GL 

-3.53 

GP  -13.20 

7AL 

76.63 

7AP  166.51 

ETS  285.47 

7AE  133.03 

ETE  192.34 

ZAC  176.34 

ETC 

20.02 

CLP 

-177.20 

plane  TOCENTRIC  conic 

C3  17.965 

VHL 

4.239 

OLA  19.70 

RAL 

98.10 

RAO  6567, 

7 

VEL  11.805 

PTH  2.09 

VHP  9, 

.170 

OPA  11.00 

RAP 

89.77 

ECC 

1 .2957 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

37  43 

2854.32 

-28.31 

85.79 

324.72 

90.82 

4 25 

17 

22 54.3 

- 

■27.89 

77.15 

9 0.00 

21 

7 59 

4167.91 

-1  .00 

170.19 

317.09 

61  .70 

22  17 

27 

3567.9 

-4.77 

163.55 

100.00 

5 

11  30 

2551 .91 

-29.80 

63.50 

324.67 

92.44 

5 54 

2 

1951 .9 

- 

29.M 

54.76 

1 00.00 

22 

16  53 

3945.56 

.31 

153.12 

317,16 

60.11 

23  22 

39 

3345.6 

-3.67 

146.59 

110.00 

6 

46  30 

2254 ,66 

-33.60 

40.57 

324.31 

96.69 

7 24 

5 

1654.7 

- 

32.31 

31  .57 

11 0.00 

22 

50  22 

3815.57 

3.54 

141.25 

315.15 

55.98 

24  1 

57 

3215.6 

-.95 

135.04 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3465 

TRA 

1.6385 

TC3-5 .61 37 

BAU 

1.3491 

SGT 

5329.1  SGR  469.8  SG3  113.7 

ST  059.0 

SR 

389.2 

SS 

306.8 

ROE  .2040 

RRA 

.1473 

RC3  -.1996  FAU 

.01916 

RRT 

.4484  RRF  , 

,4235  RTF  . 

.8930 

CRT  -.4018 

CRS 

.4506 

CST 

-.9928 

FOE  -.1713  FRA 

.7187  FC3  -.9235 

BSP 

17099 

SGB 

5349.8  R23 

.0230  R13  . 

.8930 

LSA  927.6  MSA 

349.6 

SSA 

29.1 

BOE  .4401 

BRA 

1 .6451 

0C3  5.6172  FSP 

'37  2 

SGI 

5333.3  SG2  419.6  THA 

2.20 

ELI  075.9  EL2 

349.5 

ALF 

167.69 

2276 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  MAR  15  1969 


FLIGHT  TIME  182,00 


ARRIVAL  DATE  SEP  13  1969 


HELIOCENTRIC  CONTC  OISTANCE  538.485 

RL  148.79  LAL  .00  LOL  174. 24  VL  25.817  GAL  3.94  A7L  90.77  HCA  275.19  SMA  118.76  ECC  .26139  INC  .7693  VI  29. 947 

RP  107.66  LAP  .77  LOP  89.43  VP  36.716  GAP  14.19  A7P  90.07  TAL  168.70  TAP  83.89  RCA  87.72  APO  149.81  V2  35.201 

RC  198.846  GL  -4.51  GP  -12.88  7Al  72.81  ZAP  166.95  ETS  282.63  7AE  133.18  ETE  192-08  7AC  173.88  ETC  16.70  ClP-177.91 

planetocentric  CONIC 


C3  19.368  VHL  4.401  OLA  18.46 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  473  2821.73 

90.00  21  10  24  4235.83 

100.00  5 39  29  2523.66 

100.00  22  20  40  4009.14 

110.00  7 11  53  2234.53 

110.00  23  4 44  3871 .03 

DIFFERENTIAL  corrections 


RAL  102.08 
INJ  LAT 
-28.25 
1 .20 
-29.70 
2.46 
-33.43 
5.65 


RAO  6567.8  VEL  11.864  PTH  2.10  VHP  9.402 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  11.45  RAP  92.26  ECC  1.3188 
PO  C5T  TIM  INJ  2 LA T INJ  2 LONG 


83.41 
173.98 
61  .40 
156.61 
39.02 
144.16 


329.55 
322.57 
329.47 
321 .86 
329.05 
319.89 


92.02 

61.71 

93.54 

60.20 

97.59 

56.23 


4 54  4 

22  21  0 

6 21  32 

23  27  29 

7 49  8 

24  9 


15 


2221 .7 

3635.8 
1923.7 
3409.1 
1634.5 
3271  .0 


-27.67 
-2.60 
-28.89 
-1  .52 
-32.02 
1.17 


74.79 

167.35 

52.69 

150.09 

30.07 

137.93 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.4937 

TRA  1.9451 

TC3- 

-5.2108 

BAU 

1 .3501 

SGT 

5345.6 

SGR 

465.8 

SG3 

111.5 

ST 

1036.1 

SR 

381  .8 

SS 

335.5 

ROE 

.2886 

RRA 

.1637 

RC3 

-.1809 

FAU 

.01786 

RRT 

.4371 

RRF 

.4117 

RTF 

.8978 

CRT 

-.4725 

CRS 

.4996 

CST 

-.9963 

FOE 

-.2046 

FRA 

.7649 

FC3 

-.7982 

BSP 

17J26 

SGB 

5365.8 

R23 

.0188 

R13 

.8979 

LSA 

1105.3 

MSA 

331  .0 

SSA 

25.4 

BOE 

.5719 

BRA  1.9520 

BC3 

5.2139 

FSP 

-365 

SGI 

5349.5 

SG2 

418.7 

THA 

2.19 

Eli 

1053.4 

El2 

330.9 

ALF 

169.03 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  184.00 


ARRIVAL  DATE  SEP  15  1969 


HELIOCENTRIC  CONIC 


OISTANCE  543.779 


RL  140.79 

LAL 

.00 

LOL  174.24 

VL  25.764 

GAL  4.70 

A7L  90.96 

HCA  278.43 

SMA  118 

1 .48 

ECC  .26780 

INC 

.9620 

VI 

29.947 

RP  107.63 

LAP 

.95 

LOP  92.66 

VP  36.688 

GAP  14.64 

A7P  90.14 

TAL  166.89 

TAP  85 

.32 

RCA  86 . 75 

APO 

150.21 

V2 

35-209 

RC  200.549 

GL 

-5.39 

GP  -12.59 

ZAL  69.13 

ZAP  167.33 

ETS  279.56 

7AE  133.33 

ETE  191 

.84 

ZAC  171 .42 

ETC 

15.24 

CLP 

-178.63 

planetocentric  conic 

C3  21 .090 

VHL 

4.592 

OLA  17.22 

RAL  105.87 

RAO  6567.9 

VEL  11.936 

PTH  2.12 

VHP  9. 

654 

OPA  11.82 

RAP 

94.76 

ECC 

1 .3471 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

90.00 

4 

34  43 

2794.42 

-28.17 

81.42 

334.38 

93.01 

5 21 

17 

2194.4 

- 

27.45 

72.82 

9 0.00 

21 

12  57 

4303.76 

3.38 

177.77 

327.28 

61.87 

22  24 

40 

3703.8 

-.41 

171  .14 

100.00 

6 

5 59 

2500.10 

'29.59 

59.66 

334.28 

94.45 

6 47 

39 

1900.1 

- 

28.66 

50.98 

100.00 

22 

24  22 

4073.32 

4.63 

160.14 

326.60 

60.44 

23  32 

15 

3473.3 

.66 

153.61 

110.00 

7 

36  4 

2218.23 

-33.28 

37.77 

333.79 

98.32 

8 13 

2 

1618,2 

- 

31  .77 

28.87 

11 0.00 

23 

10  46 

3927.95 

7.79 

147.17 

324.65 

56.61 

24  16 

14 

3327.9 

3.35 

140-91 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6557 

TRA 

2.2624 

TC3-4.7887 

BAU  1.3510 

SGT  5361.6  SGR  460.2  SG3  1 

109.4 

ST  1213.5 

SR 

373.6 

$S 

363.8 

ROE  .2940 

RRA 

.1798 

RC3  -.1618 

FAU  .01664 

RRT 

.4245  RRF 

.3987  RTF 

.9033 

CRT  -.5230 

CRS 

.5339 

CST 

-.9978 

FOE  -.2391 

FRA 

.8104 

FC3  -.6832 

BSP  17247 

SGB  5381  .4  R23 

.0144  R13 

.9033 

LSA  1282.7 

MSA 

314.2 

SSA 

22.6 

BOE  .7186 

BRA 

2.2695 

BC3  4.7915 

FSP  -360 

SGI  5365.2  SG2  416.4  THA 

2.10 

ELI  1230.2 

ElZ 

314 .1 

ALF 

170.21 

LAUNCH  cate  MAR  15  1969 


FLIGHT  TIME  186.00 


ARRIVAL  date:  SEP  17  1 969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.60  LAP  1.13  LOP  95.90 

RC  202.227  GL  -6.17  GP  -12.33 

planetocentric  conic 


OISTANCE  549.006 

VL  25.712  GAL  5.49  A7L  91.16  HCA  281 .66  SMA  118.20  ECC  .27483  INC  I . ! 580  V] 

VP  36.659  GAP  15.12  A7P  90.23  TAL  165.11  TAP  86.77  RCA  05.71  APO  150.68  VZ 


7AL  65.61  7AP  167.66  ETS  276.27  7AE  133.45  ETE  191.61  7AC  168.96  ETC 


29.947 
35.21 7 
14.40  ClP-179.35 


C3  23.176 

VHL 

4 .814 

DLA  16.02 

RAL  109.44 

RAO  6567.9  VEL  12.023 

PTH  2.15 

VHP  9. 

929 

DPA  12.12 

RAP 

97.26 

ECC 

1.3814 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

0 40 

2772.38 

-28.08 

79.81  339.19 

93.81 

5 46 

53 

2172.4 

' 

27.26 

71  .24 

90.00 

21 

15  32 

4371 .47 

5.55 

181.57  332.02 

62.19 

22  28 

23 

-3771 .5 

1.78 

174 .92 

100.00 

6 

30  55 

2481 .33 

-29.48 

58.28  339.06 

95.17 

7 12 

17 

1881 .3 

- 

28.45 

49.62 

100.00 

22 

27  58 

4137.76 

6.78 

163.72  331.34 

60.82 

23  36 

56 

3537.8 

2.84 

157.15 

110.00 

7 

58  56 

2205.95 

-33.15 

36.84  338.54 

98.86 

8 35 

42 

1606.0 

- 

31  .57 

27.96 

110.00 

23 

16  27 

3985.90 

9.95 

150.27  329.42 

57.13 

24  22 

52 

3385.9 

5.55 

143.95 

DIFFERENTIAL  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8275 

TRA 

2.5971 

TC3-4.3516 

BAU  1.3490 

SGT  5372.7  SGR 

453.3  SG3 

107.3 

ST  1384.3 

SR 

365  .2 

SS 

390.8 

ROE  .3007 

RRA 

.1956 

RC3  -.1423 

FAU  .01545 

RRT  .4108  RRF 

.3855  RTF 

.9087 

CRT  -.5575 

CRS 

.5597 

CST 

-.9985 

FOE  -.2731 

FRA 

.8579 

FC3  -.5772 

BSP  17341 

SGB  5391.8  R23 

.0109  R13 

.9088 

LSA  1453.3 

MSA 

300.0 

SSA 

20.4 

BOE  .8804 

BRA 

2.6044 

BC3  4.3539 

FSP  -355 

SGI  5375.9  SG2 

413.0  THA 

2.00 

Eli  1400.0 

EL2 

299.8 

ALF 

17]  .23 

LAUNCH  DATE  MAR  15  1969 


FLI-CHT  TIME  188.00 


ARRIVAL  CATE  SEP  19  1969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  10'7. 58  LAP  1.31  LOP  99.14 

RC  203.880  GL  -6.85  GP  -12.08 

planetocentric  CONIC 
C3  25.682  VHL  5.068  OLA  14.85 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 24  55  2755.51 

90.00  21  18  8 4438.74 

100.00  6 54  17  2467,33 

100.00  22  31  27  4202.16 

110.00  6 20  2 5 2197.78 

110.00  23  21  48  4044,48 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.0086  TRA  2.9498  TC3-3.9125 

ROE  .3086  RRA  .2108  RC3  -.1232 

FOE  -.3068  FRA  .9073  FC3  -.4815 

BOE  1.0547  BRA  2.9573  BC3  3.9144 


OISTANCE  554.154 

VL  25.662  GAL  6.33  A7L  91.36  HCA  284.90  SMA  117.92 
VP  36.631  GAP  15.64  ATP  90.35  TAL  163.35  TAP  88.25 
TAL  62.28  TAP  167.92  ETS  272.77  7AE  133.56  ETE  191.4 0 


RAL  112.81 
INJ  LAT 
-28.00 
7.67 
-29.39 
8.90 
-33.06 
12.10 

BAU  1.3440 
FAU  .01428 
BSP  1 7409 
FSP  -350 


RAD  6568.0  VEL  12.12 7 PTH  2.17  VHP  10.229 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


78.58 

185.38 

57.25 

167.32 

36.21 

153.45 


343.97 

336.75 

343.83 

336.09 

343.27 

334.18 


94.42 

62.66 

95.71 

61.35 

99.22 

57.78 


6 10  50 

22  32  6 

7 35  24 

23  41  29 

8 57  3 

24  29  12 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5378.7  SGR  445.1  SG3  105.3 

RRT  .3960  RRF  .371 7 RTF  .9143 

SGB  5397.1  R23  .0082  R13  .9144 

SGI  5381.6  SCZ  408.5  THA  1.89 


ECC  .28255  INC  1 .3587  VI  29.947 

RCA  84.61  APO  151.24  VZ  35.225 

TAC  166.50  ETC  13.84  CLP  179.91 

DPA  12.36  RAP  99.77  ECC  1.4227 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

2155.5  -27.09  70.04 

3838.7  3.94  178.68 

1867.3  -28.29  49.62 

3602.2  5.01  160.70 

1597.8  -31.44  27.37 

3444.5  7.76  147.05 

ORBIT  DETERMINATION  ACCURACY 

ST  1544.6  SR  356.7  $S  416.3 

CRT  -.5824  CRS  .5798  CST  -.9989 

LSA  1613.5  MSA  287.5  SSA  18.6 

ELI  1559.0  El2  287.3  AlF  172.07 


22 77 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  IVOL.4,  1968-69) 


LAUNCH  OATE  MAR  15  1969 


FLIGHT  time  190.00 


ARRIVAL  CATE  SEP  21  1969 


HELIOCENTRIC  CONIC 
RL  1 Ad .79  LAL  .00  LOL  174.24 

RP  107.56  LAP  1.49  LOP  102.37 

RC  205.506  CL  -7.45  GP  -11.86 

PLANETOCENTRIC  GONIC 
C3  28.673  VHl  5.355  CLA  13.73  RAL 


DISTANCE  559.210 

VL  25.612  CAL  7.22  A7L  91.57  MCA  286.13  SNA  117.66 
VP  36.603  GAP  16.21  AZP  90.49  TAL  161.63  TAP  89.76 
7AL  59.14  7AP  168.11  ETS  269.07  7AE  133.66  ETE  191.20 


tCC  .29104  INC  1.5657  VI  29.947 
RCA  83.42  APO  151.90  V2  35.232 
7AC  164.06  ETC  13.44  ClP  179.17 


115.96  RAO  6566.2  VEL  12.249  PTH  2.20  VHP  10.557  OPA  12.53  RAP  302.28  ECC  1.4719 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 47  28 

2743.68 

-27.93 

77. 7Z 

348.71 

94.85 

6 33  11 

2143.7 

-26.97 

69.19 

90.00 

21  20  42 

4505.35 

9.73 

189.19 

341  .48 

63.28 

22  35  48 

3905.3 

6.06 

182.42 

100.00 

7 16  2 

2458.02 

-29.33 

56.56 

348.56 

96.06 

7 57  0 

1858.0 

-28.18 

47^95 

100.00 

22  34  49 

4266.24 

10.97 

170.95 

340.85 

62.02 

23  45  55 

3666.2 

7.15 

164 .26 

110.00 

8 40  31 

2193.69 

-33.02 

35.90 

347.98 

99.39 

9 17  5 

1593.7 

-31  .37 

27.07 

110.00 

23  26  50 

4103.33 

14.21 

156.70 

338.94 

58.58 

24  35  13 

3503.3 

9.95 

150.20 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1969 

TRA 

3.3256 

TC3-3 .4586  BAU 

1.3264 

SGT  5364.6  SGR 

436.0  SG3 

103.3 

ST 

1691 .3 

SR 

348  .4 

SS 

439.8 

ROE  .3181 

RRA 

.2254 

RC3  -.1047  FAU 

.01309 

RRT  .3801  RRF 

.3579  RTF 

.9209 

CRT 

-.6001 

CRS 

.5942 

CST 

-.9992 

FOE  -.3391 

FRA 

.9601 

FC3  -.3951  BSP 

17437 

SG6  5382.3  R23 

.0063  R13 

.9209 

LSA 

1760.2 

MSA 

276.8 

SSA 

17.0 

BOE  1.2385 

0RA 

3.3334 

6C3  3.4602  FSP 

-342 

SCa  5367.2  SG2 

403.0  THA 

1.78 

ELI 

1704.5 

EL2 

2 76.5 

ALF 

172.76 

LAUNCH  DATE  MAR  15  1969 

flight  time 

192.00 

ARRIVAL 

CATE 

SEP 

23  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24  VL 

RP  107.54  LAP  1.66  LOP  105.61  VP 

RC  207.111  GL  -7.96  GP  -11.65  7Al 

PLANETOCENTRIC  CONIC 


DISTANCE  564.155 

25.564  GAL  8.17  A7L  91.78  MCA  291.37  SMA  117.40  ECC 

36.575  GAP  16.82  ATP  90.65  TAL  159.94  TAP  91.31  RCA 


.30039  INC  1.7806  VI 
82.13  APO  152.66  V2 


29.947 

35.238 


56.19  TAP  168.24  ETS  265.20  7A£  133.73  ETE  191.00  ZAC  161.63  ETC  13.14  CLP  178.40 


C3  32.233 

VHL  5.677 

OLA  12.68 

RAL  118.89 

RAO  6568.3 

VEL  12.394 

PTH  2.24 

VHP  10.917 

OPA  12.63 

RAP  104.77 

ECC  1 .5305 

LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 6 21 

2736.67 

-27.89 

77.22 

353.41 

95.10 

6 53  57 

2136.7 

-26.89 

68.69 

90.00 

21  23  14 

4571 .08 

11  .72 

192.99 

346.20 

64.04 

22  39  25 

3971 .1 

8.13 

186.15 

100.00 

7 36  13 

2453.25 

-29.29 

56.21 

353.25 

96.24 

8 17  7 

1853.3 

-28.12 

47.60 

100.00 

22  38  3 

4329.73 

12.97 

174.60 

345.56 

62.83 

23  50  12 

3729.7 

9.23 

167.82 

110.00 

8 59  12 

2193.60 

-33.02 

35.90 

352.65 

99.40 

9 35  46 

1593.6 

-31 .37 

27.06 

110.00 

23  31  33 

4162.15 

16.27 

160.02 

343.68 

59.51 

24  40  55 

3562 . 1 

12.10 

153.39 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .3961 

TRA 

3.7185 

TC3- 

-3.0662 

BAU 

1 .3219 

SGT 

5376.0 

SGR 

425.2 

SG3 

101  .3 

ST 

1624.1 

SR 

339.9 

SS 

462.9 

ROE  . 3287  RRA 

.2387 

RC3 

-.0874 

FAU 

.01196 

RRT 

.3621 

RRF 

.3417 

RTF 

.9258 

CRT 

-.6154 

CRS 

.6085 

CST 

-.9993 

FOE  -.3730 

FRA 

1 .0142 

FC3 

-.3217 

BSP 

17467 

SG6 

5392.8 

R23 

.0050 

R13 

.9258 

LSA 

1893.7 

MSA 

266.3 

SSA 

15.9 

0OE  1 .4  342 

BRA 

3.7261 

6C3 

3.0675 

FSP 

-337 

SCI 

5378.2 

SG2 

396.2 

THA 

1.65 

ELI 

1836.3 

EL2 

266.1 

alf 

173.32 

LAUNCH  DATE  MAR  15  196 9 


flight  time  194.00 


ARRIVAL  date  SEP  25  1969 


VL  25.516  CAL 
VP  36.547  GAP 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.53  LAP  1.82  LOP  108.86 

RC  208.690  GL  -8.39  GP  -11.46  7Al 

PLANETOCENTRIC  CONIC 

C3  36.462  VHL  6.038  DLA  11.68  RAL  121 .62  RAO  6568.4  VEL  J2.563  PTH 


DISTANCE  566.971 

9.18  A7L  92.01  HCA  294.61  SMA  117.15  ECC  .31070  INC  2.0052  vj  29.947 
17.50  A7P  90.84  TAL  158.29  TAP  92.89  RCA  80.75  APO  153.55  V2  35.243 


53.44  7AP  168.29  ETS  261.18  7AE  133.77  ETE  190.81  7AC  159.23  ETC  12.90  ClP  177.62 

2.28  VHP  11.313  OPA  12.68  RAP  107.25  ECC  1.6001 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 27  37 

2734.22 

-27.88 

77.04 

358.05 

95.19 

7 13  11 

2134.2 

-26.86 

68.52 

90.00 

21  25  43 

4635.74 

13.61 

196.79 

350.89 

64.93 

22  4 Z 59 

4035.7 

10.12 

189.85 

100.00 

7 54  53 

2452.78 

-29.29 

56_.  18 

357.09 

96.26 

0 35  45 

1852.0 

-28.11 

47.57 

100.00 

22  4J  8 

4392.42 

14.89 

J 78.27 

350.26 

63.78 

23  54  20 

3792.4 

11  .25 

171 .37 

110.00 

9 16  31 

2197.33 

-33.06 

36.10 

357.29 

99.24 

9 53  8 

1597.3 

-31 .43 

27.33 

110.00 

23  35  59 

4220.63 

18.26 

163.38 

348.41 

60.59 

24  46  20 

3620.6 

14.20 

156.62 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.6070  TRA  4.1348  TC3-2.6768  BAU 

ROE  .3407  RRA  .2505  RC3  -.0716  FAU 

PDE  -.4070  FRA  1 .071 5 FC3  -.2585  BSP 

BOC  1.6428  BRA  4.1424  6C3  2.6778  FSP 

LAUNCH  OATE  MAR  15  1969 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


1.3053 

SGT 

5369.1 

SGR 

413.4 

SG3 

99.4 

ST 

1944.0 

SR 

331  .4 

SS 

485.0 

.01089 

RRT 

.3419 

RRF 

.3239 

RTF 

.9318 

CRT 

-.6290 

CRS 

.6212 

CST 

-.9995 

17507 

SG6 

5385.0 

R23 

.0039 

R13 

.9318 

LSA 

2014.5 

MSA 

256.4 

SSA 

14.8 

-332 

SGI 

5370.9 

SG2 

388.4 

THA 

1.52 

Eli 

1955.4 

EL2 

256.2 

ALF 

173.77 

FLIGHT  time  196.00 


ARRIVAL  CATE  SEP  27  1969 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.51  LAP  1.96  LOP  112.10 

RC  210.244  GL  -8.76  GP  -11.29 

PLANETOCENTRIC  CONIC 
C3  41.485  VHL  6.441  DLA 

LNCH  TIME 
6 45  19 

21  26  7 

6 12  3 

22  44  5 

9 32  29 

23  40  9 

DIFFERENTIAL  CORRECTIONS 

TDE-1.8284  TRA  4.5776  TC3-2.3128 

ROE  .3544  RRA  .2604  RC3  -.0573 

FOE  -.4414  FRA  1.1326  FC3  -.2044 

80E  1.8624  BRA  4.5850  BC3  2.3135 


VL  25.470 
VP  36.519 
7AL  50.88 


DISTANCE  573.631 

GAL  10.26  A?L  92.24  HCA  297.65  SMA  116.90  ECC  .32211  INC  2.2418  vj  29.947 

GAP  16.24  A2P  91.05  TAL  156.69  TAP  94.53  RCA  79.25  APO  154.56  V2  35.248 

2AP  166.27  ETS  257.05  7AE  133.79  ETE  190.63  7AC  156.84  ETC  12.70  ClP  J76. 82 


LNCH  A7MTH 
90.00 
90.00 
100.00 
ioo. oq 
110.00 
110.00 


L-I  TIME 

2736 .02 

4699.15 

2456.35 

4454.06 

2204.65 

4278.51 


10.76  RAL  124.14  RAO  6568.6  VEL  12.761  PTH  2.32  VHP  11.751 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


INJ  LAT 

-27.89  77.17  2.63  95.13  7 30  55 

15.41  200.58  355.55  65.94  22  46  26 

-29.31  56.44  2.47  96.13  8 52  59 

16.71  181.94  354.93  64.85  23  58  19 

-33.14  36.74  1.88  98.91  JO  913 

20.16  166.80  353.10  61.79  24  5!  27 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  1.2831  SGT  5357.5  SGR  400.5  503  97.6 

FAU  .00980  RRT  .3191  RRF  .3041  RTF  .9378 

BSP  17525  SOB  5372.4  R23  .0035  R13  .9379 

FSP  -327  SGI  5359.0  SG2  379.5  THA  1.37 


OPA  12.67  RAP  109.71 
PC  C5T TJtf 


TNT 


ECC  J .6827 
Y LAT  rtsiJ  2 LONG 
68.65 


2136.0  -26.88 

4099.1  12.03  193.54 

1856.3  -28.16  47.83 

3854.1  13.19  1 74.93 

1604.7  -31.55  27.87 

3678.5  16.23  159.88 

ORBIT  DETERMINATION  ACCURACY 
ST  2049.3  SR  323.1  SS  506.5 

CRT  -.6412  CRS  .6327  CST  -.9995 

LSA  2121.2  MSA  246.9  SSA  13.9 

ELI  2059.9  EL 2 2 46.6  AtF  174.14 


2278 


J PL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24 

RP  107.50  LAP  2.14  LOP  115-34 

RC  211.773  GL  -9.05  GP  -11.13 

PLANE TOCENTRIC  CONIC 
C3  47.458  VHL  6.889 

LNCH  TIME 

7 1 32 

21  30  27 

8 27  46 

22  46  54 

9 47  8 

23  44  2 

DIFFERENTIAL  CORRECTJONS 

TOE-2. 0578  TRA  5.0528  TC3-1 .9738 
ROE  .3698  RRA  .2681  RC3  -.0447 
FOE  -.4756  FRA  1.1994  FC3  -.1580 
BOE  2.0907  BRA  5.0599  BC3  1.9743 

LAUNCH  OATE  MAR  15  1969 


VL  25.425 
VP  36.491 
7AL  48.52 


FLIGHT  time  198.00 
DISTANCE  578.105 

GAL  11.42  A7L  92.49  HCA  301 .08  SMA  116.67 

GAP  19.05  A7P  91.29  TAL  155.15  TAP  96.23 

ZAP  168.17  ETS  252.85  7AE  133.77  ETE  190.44 


ARRIVAL  CATE  SEP  29  1969 


ECC  .33475  INC  2.4932  VI 
RCA  77.61  APO  155.72  V2 


29.947 

35.252 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


OLA  9.91 

RAL  126.46 

RAO  6568.8 

VEL  12.993 

PTH  2.37 

VHP  12.235 

OPA  12.60 

. L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

2741 .75 

-27.92 

77.58 

7.13 

94.92 

7 47  14 

2141  .7 

4761 .08 

17.09 

204.35 

.16 

67.07 

22  49  48 

4161 .1 

2463.63 

-29.37 

56.97 

6.98 

95.85 

9 8 50 

1863.6 

4514.43 

18.42 

185.61 

359.56 

66.03 

24  2 8 

3914.4 

2215.30 

-33.25 

37.55 

6,41 

9^.45 

10  24  3 

1615.3 

4335.52 

21  .95 

170.25 

357.77 

63.12 

24  56  17 

3735.5 

7AC  154.48  ETC  12.55  ClP  175.99 


INJ  2 LAT  INJ  2 LONG 


-26.95 
13.84 
-28.25 
15.03 
-31 .72 
18.17 


69.05 
197.19 
48.35 
178 .46 
28.65 
163.16 


BAU  1.2526 
FAU  .00866 
BSP  17453 
FSP  -319 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5340.8  SGR 
RRT  .2937  RRF 
SG6  5354.8  R23 
SGI  5342.0  SG2 

FLIGHT  TIME  200.00 


386.8 

SG3 

95.8 

.2821 

RTF 

.9438 

.0037 

R13 

.9439 

369.  T 

THA 

1.22 

ORBIT  DETERMINATION  ACCURACY 

ST 

2138.6  SR 

315.0 

SS 

527.3 

CRT 

-.6522  CRS 

.6429 

CST 

-.9996 

ISA 

2212.3  MSA 

237.9 

SS  A 

13.1 

ELI 

2148,6  El2 

237.7 

alf 

174.45 

arrival 

DATE 

OCT 

3 1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24  VL 
RP  107.49  LAP  2.28  LOP  118.59  VP 


DISTANCE  582.352 

25.381  CAL  12.68  A7L  92.76  HCA  304.32  SMA  116.44 

36.464  GAP  19.95  A7P  91.56  TAL  153.67  TAP  98.00 

46.35  ZAP  167.99  ETS  248.60  ZAE  133.72  ETE  190.26 


RC  213.276  GL  -9.30  GP  -10.99  7AL 
plane tocentrjc  conic 

54.376  VHL  7.388  OLA  9.12  RAL  128.59  RAO  6569.0  V£l  13.264  PTH  2.42  VHP  12.774  OPA 

■ - INJ  RT  ASC 


ECC  .34880  INC  2.7623  VI  29.947 
RCA  75.82  APO  157.05  V2  35.255 
ZAC  152.15  ETC  12.42  ClP  175.12 


C3 


12.49  RAP  114.54  ECC  1 .8982 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 16  18 

2751 .04 

-27.97 

78.26 

90.00 

21  32  41 

4821 .32 

18.65 

208.09 

100.00 

8 42  6 

2474.30 

-29.44 

57.76 

100.00 

22  49  34 

4573.28 

20.01 

189.26 

110.00 

10  0 30 

2228.97 

-33.38 

38.59 

110.00 

23  47  40 

4391 .38 

23.63 

173.72 

DIFFERENTIAL  CORRECTIONS 
TOE-2 .3049  TRA  5.5555  TC3-1 .6676  BAU  1.2169 

ROE  .3868  RRA  .2728  RC3  - .0338  FAg  .00757 

FOE  -.5123  FRA  1 .2700  FC3  -.1201  BSP  17472 

BOE  2.3371  BRA  5 . 5622  BC3  1.6679  FSP  -314 


11.55 

,4.71 

11.40 

4.12 

10.87 

2.38 


SGT  5320.7  SGR 
RRT  ,2637  RRF 
SGB  5333.7  R23 
SGI  5321.6  SG2 


INJ  A7MTH 
94.59 
68.30 
95,44 
67.32 
97.84 
64 .55 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

8 2 9 

2151  .0 

-27.04 

69.72 

22  53  3 

4221  .3 

15.54 

200.79 

9 23  21 

1874.3 

-28.37 

49.12 

24  5 47 

3973. 3 

16.76 

181 .97 

10  37  39 

1629.0 

-31 .94 

29.66 

25  0 51 

3791  .4 

20.01 

166.45 

ORBIT  DETERMINATION  ACCURACY 


372.0  SG3 

94.0 

ST 

2217.0 

SR 

306.8 

SS 

549.0 

.2556  RTF 

.9499 

CRT 

-.6645 

CRS 

.6548 

CST 

-.9997 

.0040  R13 

.9499 

LSA 

2293 .0 

MSA 

228.6 

SSA 

12.3 

358.8  THA 

1 .06 

ELI 

2226,4 

El2 

228.3 

alf 

174.69 

LAUNCH  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00 

RP  107.48  LAP  2.42 

RC  214.754  GL  -9.49 

PLANETOCENTRIC  CONIC 
C3  63.088  VHL  7.943 
LNCH  A7MTH  LNCH  TIME 

90.00  7 29  40  2763.54 

90.00  21  34  50  4879.62 

100.00  8 55  5 2488.03 

100.00  22  52  6 4630.37 

110.00  10  12  38  2245.35 

110.00  23  51  3 4445.81 

DIFFERENTIAL  CORRECTIONS 
TOE-2.5663  TRA  6.0954  T£3-l .3892 
ROE  .4057  RRA  .2740  RC3  -.0246 

FOE  -.5504  FRA  1.3467  FC3  -.0883 

60E  2.5981  BRA  6.1016  BC3  1.3894 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  time  202.00 
DISTANCE  586.323 


ARRIVAL  OATE  OCT  3 1969 


LOL 

174.24 

VL 

25.338 

GAL 

14.05 

AZL 

93 

.05 

LOP 

121 .84 

VP 

36.437 

GAP 

20.96 

AZP 

91 

.86 

GP 

-10.85 

zal 

44.37 

ZAP 

167.72 

ETS 

244 

.35 

ola 

8.42 

RAL 

130.54 

RAO 

6569.2 

VEL 

13. 

581 

L-I 

TIME 

INJ  LAT 

INJ 

1 LONG 

INJ 

RT 

ASC 

116.22  ECC  .36446  INC  3.0531  vj 
99.85  RCA  73.86  APO  1 58 . 58  V2 


PTH  2.48  VHP  13.375 
INJ  A7MTH  INJ  TIME 


29.947 
35.258 
12.32  CLP  174.21 

OPA  12.33  RAP  116.89  ECC  2.0383 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


-28  .04 
20.07 
-29.52 
21  .46 
-33.52 
25.18 


79.17 

211.77 

58.77 

192.88 

39.85 

177.19 


15.86 

9.18 

15.73 

8.61 

15.23 

6.92 


94.13 

69.60 

94.92 

68.68 

97.11 

66.08 


MIO-COURSE  EXECUTION  ACCURACY 


8 15  43 
22  56  10 

9 36  33 

24  9 16 

10  50  3 

25  5 8 


2163.5 

4279.6 
1888.0 

4030.4 

1645.4 
3845.8 


-27.17 
17.12 
-28.53 
18.38 
-32.18 
21  .73 


70.61 
204 .34 
50. 11 
185.44 
30  .88 
169.73 


BAU 

1.1719 

SGT 

5296.5 

SGR 

356.5 

SG3 

92.3 

FAU 

.00644 

RRT 

.2291 

RRF 

.2244 

RTF 

.9559 

BSP 

17474 

SGB 

5308.5  R23 

.0046 

R13 

.9559 

FSP 

-309 

SGI 

5297.1 

SG2 

347.0 

THA 

.89 

FLIGHT  TIME  204.00 


25.297  GAL 
36.410  GAP 


DISTANCE  589.956 

15.54  A7L  93.37  HCA  310.80  SMA  116.01 
22.08  A7P  92.20  TAL  151.00  TAP  101.80 


HELIOCENTRIC  CONIC 
RL  148.79  LAL  .00  LOL  174.24  VL 

RP  107.48  LAP  2.55  LOP  125.09  VP  — — — — -- 

RC  216.204  GL  -9.63  GP  -10.72  7AL  42.58  ZAP  167.35  ETS  240.13  7AE  133.47  ETE  189.88 

PLANETOCENTRIC  CONIC 

C3  73.315  VHL  8.562  OLA  7.78  RAL  132.30  RAO  6569.4  VEL  13.952  PTH  2.55  VHP  14.050 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

7 41  39 

2778.90 

-28.11 

60.29 

20.05 

90.00 

21  36  53 

4935.71 

21  .36 

215.38 

13.53 

100.00 

9 6 44 

2504.46 

-29.61 

59.98 

19.93 

100.00 

22  54  29 

4685.38 

22.78 

196.43 

12.99 

110.00 

10  23  32 

2264.12 

-33.67 

41  .30 

19.19 

110.00 

23  54  11 

4498.49 

26.59 

180.63 

11.38 

DIFFERENTIAL  CORRECTIONS 
TOE-2. 8438  TRA  6.6765  TC3-1.J377  BAU  1.1152 

ROE  .4268  RRA  .2710  RC3  -.0170  FAU  .00523 

FOE  -.5906  FRA  1.4307  FC3  -.0618  BSP  17455 

BOE  2.8756  BRA  6.6820  BC3  1.1378  FSP  -304 


INJ  A7MTH 
93.58 
70.96 
94.28 
70.11 
96.27 
67.68 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5267.8  SGR 
RRT  .1887  RRF 
SGB  5278.8  R23 
SGI  5268.2  SG2 


INJ  TIME 

8 27  58 
22  59  9 

9 48  29 
24  12  34 


11 

25 


16 

9 


340.4 

SG3 

90.7 

.1876 

RTF 

.9616 

.0056 

R13 

.9616 

334.3 

THA 

.70 

ORBIT  DETERMINATION  ACCURACY 

ST  2282.4 

SR 

298.7 

SS 

571  .4 

CRT  -.6772 

CRS 

.6671 

CST 

-.9997 

LSA  2361 .5 

MSA 

219.3 

SSA 

11  .6 

ELI  2291.4 

EL2 

218.9 

alf 

174  .89 

ARRIVAL 

CATE 

OCT 

5 1969 

ECC  .38197 

INC 

3.3703 

VI 

29.947 

RCA  71.70 

APO 

160.32 

V2 

35.259 

ZAC  147.62 

ETC 

12. 24 

CLP 

173.26 

OPA  12.13 

RAP 

119.19 

ECC 

2.2066 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2176.9 

- 

27.32 

71  .71 

4335.7 

18.57 

207.82 

1904.5 

- 

28.70 

51  .30 

4085.4 

19.87 

188  .85 

1664 .1 

- 

■32.44 

32.28 

3898.5 

23.32 

172.99 

ORBIT  DETERMINATION  A4 

GCURACV 

ST  2335.5 

SR 

290.8 

SS 

595.0 

CRT  -.6907 

CRS 

.6802 

CST 

-.9997 

LSA  2418.4 

MSA 

209.9 

SSA 

10.9 

ELI  2344.2 

EL2 

20 9.5 

alf 

175.04 

2279 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.4.  1968-69  > 


LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  206.00 


ARRIVAL  DATE  OCT  7 1969 


HELIOCENTRIC  CONIC 

RL  J 48 . 79  LAL  .DO  LOL  174.24  VL  25.258 

RP  107.47  LAP  2.67  LOP  128.34  VP  36.383 

RC  217.629  GL  -9.74  GP  -10.61  ZAL  40.97 

planetocentric  CONIC 


DISTANCE  593.168 

GAL  17.18  AZL  93.72  HCA  314.04  SMA  115.81  ECC  .40162  INC  3.7203  Vi  29.947 
GAP  23.34  A7P  92.59  TAL  149.83  TAP  103.87  RCA  69.30  APO  162.32  V2  35.260 
7AP  166.89  ETS  235.95  7AE  133.25  ETE  189.67  7AC  145.44  ETC  12.18  CLP  172.24 


C3  85.668 

VHL  9.256 

OlA  7.22 

RAl  133,87 

RAD  6569.7 

VEL  14.388 

PTH  2.62 

VHP  14.811 

OPA  11.89 

RAP  121 .42 

ECC  2.A099 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

IN J 2 LONG 

90.00 

7 52  16 

2796.79 

-28.18 

81.59 

24.09 

92.93 

8 38  53 

2196.8 

-27.47 

73.00 

90.00 

21  38  50 

4989.26 

22.51 

218.89 

17.75 

72.35 

23  2 0 

4389.3 

19.89 

211.20 

100.00 

9 17  4 

2523.28 

-29.70 

61.38 

23.99 

93.56 

9 59  8 

1923.3 

-28.89 

52.67 

100.00 

22  56  43 

4738.01 

23.96 

199.90 

17.24 

71.57 

24  15  41 

4138.0 

21  .22 

192.17 

11 0.00 

10  33  15 

2284.96 

-33.82 

42.91 

23,62 

95.32 

11  11  18 

1685.0 

-32.71 

33.84 

110.00 

'0  1 0 

4549.09 

27.85 

184.03 

15.70 

69.33 

1 16  49 

3949.1 

24.78 

176.20 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE-3.1359 

TRA 

7.3085 

TC3 

-.9103 

BAU 

1 .0426 

SGT 

5234.9 

SCR 

324.2  SG3 

89.1 

ST 

2375.4 

SR 

283.2 

SS 

619.9 

ROE  .4505 

RRA 

.2628 

RC3 

-.0108 

FAU 

•00388 

RRT 

.1417  RRF 

.1443  RTF 

,9670 

CRT 

-.7047 

CRS 

.6936 

CST 

-.9907 

FOE  -.6325 

FRA 

1,5239 

FC3 

-.0392 

BSP 

17321 

see 

5245.0 

R23 

.0069  R13 

.9670 

LSA 

2463.1 

MSA 

200.7 

SSA 

10.3 

0OE  3.1681 

BRA 

7.3132 

BC3 

.9103 

FSP 

-297 

SCI 

5235.2 

SC2 

320.9  THA 

.50 

eli 

2383.9 

EL2 

200.2 

ALF 

175.16 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  208.00 


ARRIVAL  DATE  OCT  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  595.854 


RL  148.79 

LAL  .00 

LOL  174.24 

VL  25.220 

CAL  19.00 

AZL  94.11 

HCA  317.28 

SMA 

115.62  ECC  .42373 

INC  4.1107 

Vl 

29.947 

RP  107.47 

LAP  2.79 

LOP  131.59 

VP  36.358 

GAP  24.76 

AT?  95.02 

TAL  148.80 

TAP 

106.08  RCA  66.63 

APO  164.61 

V2 

35.261 

RC  219.02 6 

GL  -9.81 

GP  -10.49 

ZAL  39.56 

ZAP  166.31 

ETS  231 .85 

ZAE  132.96  ETE 

189.46 

ZAC  143.32 

ETC  12.13 

CLP 

171 .15 

PLANETOCENTRIC  CONIC 

' 

. 

C3  100.686 

VHL  10.034 

OLA  6.74 

RAL  135.26 

RAO  6569.9 

VEL  14.901 

PTH  2.69 

VHP 

15.673 

OPA  11.63 

RAP  123.58 

ECC 

2.6570 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 1 31 

2816.91 

-28.24 

83.06 

27.96 

92.19 

8 

48  28 

2216.9 

-27.64 

74.44 

90.00 

21  40  41 

5039.90 

23.52 

222.26 

21 .80 

73.75 

23 

4 41 

4439.9 

21  .06 

214 ,44 

100.00 

9 26  5 

2344.17 

-29.78 

62.92 

27.88 

92.74 

10 

8 29 

1944.2 

- 29.08 

54 .19 

100.00 

22  58  48 

4787.87 

24.99 

203.24 

21*31 

73.04 

24 

18  36 

4187.9 

22. 43 

1 95 . 38 

110.00 

10  41  41 

2307.58 

-33.95 

44.66 

27.58 

94.29 

11 

20  8 

1707.6 

-32.98 

35.56 

110.00 

0 3 38 

4597,22 

28.96 

187.33 

19.87 

71 .00 

1 

20  15 

3997.2 

26.10 

179.32 

DIFFERENTIAL  CORRECTIONS 
TOE-3.4544  TRA  7.9883 
ROE  .4770  RRA  .2483 
FOE  -.6788  FRA  1 .6257 
80E  3.4872  BRA  7.9921 


IS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TC3 

-.7099  BAU 

.9556 

SGT 

5197.8  SGR 

307.8  SG3 

87.5 

ST 

2406.5 

SR 

275,7 

SS 

647.fi 

RC3 

-.0062  FAU 

.00244 

RRT 

.0852  RRF 

,0911  RTF 

.9722 

CRT 

-.7207 

CRS 

.7093 

CST 

-.9997 

FC3 

- .0209  BSP 

17302 

SG6 

5206,9  R23 

.0080  R13 

.9722 

LSA 

2500.1 

MSA 

191  .0 

SSA 

9.6 

BC3 

.7099  FSP 

-293 

SGI 

5197.8  SG2 

306.7  THA 

.29 

eli 

2414.7 

EL2 

190.5 

ALF 

175.25 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  210.00 


ARRIVAL  DATE  OCT  11  1969 


HELIOCENTRIC  CONIC 
RL  148 .79, LAL  .00  LOL  174.24 
RP  107.47  lAP  2.69  LOP  1 34 .84 

RC  220.396  Gl  -9.84  GP  -10.39 

PLANETOCENTRIC  CCNTC 


VL  25.185 
VP  36.333 
7Al  38.34 


OISTANCE  597.874 

GAL  21.02  A7L  94.55  HCA  320.51  SMA  115.44  ECC  .44871  INC  4.55 2D  VI  29.947 

GAP  26.39  A7P  93.52  TAL  147.96  TAP  108.47  RCA  63.64  APO  167.24  V2  35.260 

7AP  165.60  ETS  227.84  7AE  132.58  ETE  189.22  7AC  141. 30  ETC  12.11  CLP  169. 98 


C3  119,082 

VHL  10.912 

OLA  6,34 

RAL  136.46 

RAO  6570.2 

VEL  15.505 

PTH  2.77 

VHP  16.655 

OPA  11.35 

RAP  125.64 

ECC  2.9598 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 9 21 

2838.98 

'28.29 

84.67 

31.63 

91.39 

8 56  40 

2239.0 

-27.79 

76.04 

90.00 

21  42  24 

5087.21 

24,38 

225.45 

25.62 

75.13 

23  7 11 

4487.2 

22.10 

217. 51 

100.00 

9 33  43 

2566.89 

-29.84 

64.61 

31.58 

91.86 

10  16  29 

1966.9 

-29.26 

55  .85 

100 .00 

23  0 44 

4834.53 

25.88 

206.42 

25.17 

74.49 

24  21  18 

4234,5 

23,50 

198,43 

110.00 

10  48  51 

2331 .72 

-34.05 

46.54 

31.36 

93.19 

11  27  43 

1731.7 

-33.24 

37.39 

110.00 

0 6 0 

4642.47 

29.92 

190.50 

23.82 

72.65 

1 23  22 

4042.5 

27.26 

182.32 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE -3. 7966 

TRA 

8.7288 

TC3 

-.5318 

BAU 

.8466 

SGT 

5156,0 

SCR 

291  .9  SC 3 

86.0 

ST 

2426.6 

SR 

268.7 

SS 

678.8 

ROE  .5071 

RRA 

.2262 

RC3 

-.0029 

FAU 

.00076 

RRT 

.0183  RRF 

.0272  RTF 

.9769 

CRT 

-.7381 

CRS 

.7263 

CST 

- .9998 

FOE  -.7291 

FRA 

1 .7392 

FC3 

-.0055 

BSP 

17256 

sea 

5164.3 

R23 

.0093  R13 

.9769 

LSA 

2527.6 

MSA 

181  .3 

SSA 

9.0 

BOE  3.8303 

BRA 

8.7317 

BC3 

.5318 

FSP 

-288 

SCI 

5156.0 

SC2 

291 .9  THA 

.06 

ELI 

2434.8 

El2 

180.7 

ALF 

175.30 

LAUNCH  DATE  MAR  15  1969 


FLIGHT  TIME  212.00 


ARRIVAL  CATE  OCT  13  1969 


HELIOCENTRIC  CONIC 

RL  148.79  LAL  .00  LOL  174.24  VL  25.153 

RP  107.48  LAP  2.99  LOP  138.09  VP  36.309 

RC  221.738  GL  -9.85  GP  -10.28  ZAL  37.33 

PLANETOCENTRIC  CONIC 


DISTANCE  599.048 

GAL  23.28  AZL  95.06  HCA  523.74  SMA  115.27  ECC  .47701  INC  5.0583  Vl  29.947 

GAP  28.25  A7P  94,08  TAL  147.33  TAP  111.07  RCA  60.29  APO  170.26  V2  35-259 

ZAP  164,76  ETS  223,92  ZAE  132.09  ETE  188.96  ZAC  139.38  ETC  12.09  CLP  168.69 


C3  141.805 

VHL  11.908 

OLA  6.03  RAL  137.46 

RAO  6570.5 

VEL  16.221 

PTH  2.85 

VHP  17.780 

OPA  11.07 

RAP  127.59 

ECC  3.3337 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 15  41 

2862.82 

-28.31 

86.42 

35.06 

90.51 

9 3 24 

2262.8 

-27.94 

77.77 

90.00 

21  43  59 

5130.68 

25.11 

228.43 

29.18 

76.45 

23  9 30 

4530.7 

22.99 

220.40 

100.00 

9 39  54 

2391 .23 

-29.88 

66.42 

35.04 

90.91 

10  23  5 

1991 .2 

-29.43 

57.64 

100.00 

23  2 28 

4877.51 

26.63 

209.40 

28.76 

75.89 

24  23  46 

4277.5 

24.42 

201  .29 

11 0.00 

10  54  41 

2357.15 

-34.13 

48.52 

34.91 

92.02 

11  33  59 

1757.1 

-33.47 

39.34 

110.00 

0 8 6 

4684,35 

30.74 

193.49 

27.52 

74.25 

1 26  10 

4084.4 

28.27 

185.36 

DIFFERENTIAL  CORRECTIONS 
TOE-4.1650  TRA  9.5382  TC3  -.3746  BAU  .7102 

ROE  .5415  RRA  .1945  RC3  -.0008  FAU- .00123 

FOE  -.7842  FRA  1.8663  FC3  .0075  BSP  17J83 

0OE  4.2001  BRA  9.5402  BC3  .3746  FSP  -284 


MI 0- COURSE  EXECUTION  ACCURACY 
SOT  5109.7  SCR  277 .0  SG3  84.6 
RRT  -.0607  RRF  -.0492  RTF  .9812 
SG6  5117.2  R23  -.0106  R13  -.9812 
SGI  5109.7  SC2  276.5  THA  179.81 


ORBIT  DETERMINATION  ACCURACY 
ST  2435.9  SR  262.1  SS  713.5 

CRT  -.7567  CRS  .7447  CST  -.9998 

LSA  2545.9  MSA  171.5  SSA  8.4 

ELI  2444.0  EL2  170.8  ALF  175.32 


2280 


J PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOI 4.  1968-69  i 


LAUNCH  DATE  MA R 15  1969  FlICHT  TIME  214.00  ARRIVAL  CATE  OCT  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  599.135 

RL  140.79  LAL  .00  LOL  174. 24  VL  25.124  CAL  25.04  A7l  95.65  HCA  326.97  SMA  115.13  ECC  .50917  TnC  5.6490  VI  29.947 

RP  107.40  LAP  3.00  LOP  141.34  VP  36.207  CAP  30.39  A7P  94.74  TAL  146.96  TAP  113.93  RCA  56.51  APO  1 73.75  V2  35.257 

RC  223.054  Cl  -9.02  CP  -10.17  7AL  36.55  7AP  163.76  ETS  220.11  7AE  131.46  ETE  100.67  7AC  137.59  ETC  12.10  CLP  167.27 

planetocentric  CONIC 

C3  170.130  VHL  13.043  DlA  5.02  RAl  130.23  RAD  6570.0  VEL  17.072  PTH  2.93  VHP  19.070  OPA  10.79  RAP  129.40  ECC  3.7999 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

8 20  25 

2800.31 

-20.31 

80.20 

30.22 

09.50 

9 8 33 

2288 ■ 3 

-28.07 

79.62 

90.00 

21  45  26 

5169.75 

25.70 

231.14 

32.41 

77.69 

23  11  36 

4569.8 

23.75 

223.01 

100.00 

9 44  31 

2617.06 

-29.09 

68.34 

38.23 

89.90 

10  28  8 

2017.1 

-29.59 

59.55 

100.00 

23  4 1 

4916.23 

27.24 

212.11 

32.03 

77.19 

24  25  58 

4316.2 

25.20 

203.90 

110.00 

10  59  4 

2383.73 

-34.10 

50.59 

30.20 

_ 90.79 

11  30  40 

1783.7 

-33.69 

41  .38 

110.00 

0 9 53 

4722.32 

31  .41 

196.25 

30.00 

75.75 

J 28  36 

4122.3 

29.13 

107.70 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TCE-4.5500  TRA1O.4205  TC3  -.2350  BAU  .5364  StT  5050.0  SOR  263.9  SC3  03.2  ST  2432.8  SR  256.0  SS  752.5 

ROE  .5811  RRA  .1513  RC3  .0001  FAU-. 00369  RRT  -.1526  RRF  -.1391  RTF  .9050  CRT  -.7762  CRS  .7641  CST  -.9990 

FOE  -.0442  FRA  2.0103  FC3  .0100  BSP  16900  SCB  5065.7  R23  -.0110  R13  -.9050  LSA  2554.3  MSA  161.9  SSA  7.9 

0OE  4.5956  BRAID. 4296  BC3  .2350  FSP  -270  SCI  5059.0  SC2  260.0  THA  179.54  ELI  2441.0  El2  160.9  AlF  175.31 

LAUNCH  DATE  MAR  15  1969  FLIGHT  TIME  216.00  ARRIVAL  CATE  OCT  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  597.013 


RL  140.79 

LAL  .00 

LOL  174.24 

VL  25.090 

CAL  20.76 

A7l  96.35 

HCA 

330.20 

SMA 

115.00 

ECC  .54576 

INC  6.3519 

vi 

29.947 

RP  107.49 

LAP  3.15 

LOP  144.59 

VP  36.267 

CAP  32.09 

A7P  95.52 

TAL 

146.92 

TAP 

117.12 

RCA  52.24 

APO  177.76 

V2 

35.254 

RC  224.343 

CL  -9.77 

CP  -10.06 

7AL  36.02 

7AP  162.56 

ETS  216.40 

7AE 

130.67 

ETE 

180.35 

7AC  135.96 

ETC  12.13 

ClP 

165.68 

PLANETOCENTRIC  CONIC 

C3  205.704 

VHL  14.345 

ola  5.7i 

RAL  138.76 

RAO  6571.2 

VEL  18.006 

PTH 

3.01 

VHP 

20.503 

OPA  10.54 

RAP  131 .05 

ECC 

4.3867 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 23  22 

2915.44 

-28.28 

90.26 

41.05 

00.50 

9 

11  57 

2315.4 

-20.10 

01  .60 

90.00 

21  46  43 

5203.75 

26.17 

233.52 

35.25 

70.79 

23 

13  27 

4603.8 

24.36 

225 . 32 

100.00 

9 47  24 

2644.36 

-29.87 

70.37 

41 .09 

00.03 

to 

31  29 

2044.4 

-29.71 

61  .57 

100.00 

23  5 22 

4950.06 

27.73 

214.51 

34.90 

70.36 

24 

27  52 

4350.1 

25.84 

206.22 

110.00 

11  1 50 

2411.41 

-34.18 

52.76 

41.17 

09.51 

11 

42  2 

1011 .4 

-33.07 

43.53 

UC.00 

0 11  21 

4755.77 

31.94 

190.71 

33.85 

77.12 

1 

30  37 

4J55.8 

29.84 

190.13 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-4.9090  TRAJ1.3971  TC3  -.1166  BAU  .3207  SCT  5001  .3  SCR  253.4  SC3  01.9  ST  2419-0  SR  250.0  5S  797.6 

ROE  .6273  RRA  .0937  RC3  -.0000  FAU-. 00671  RRT  -.2503  RRT  -.2435  RTF  .9803  CRT  -.7973  CRS  .7053  CST  -.9990 

FOE  -.9122  FRA  2.1710  FC3  .0202  BSP  16912  SCB  5007.7  R23  -.0128  R13  -.9003  LSA  2555.7  MSA  152.0  SSA  7.3 

BOE  5.0291  6RAU.3975  BC3  .1166  FSP  -275  SCI  5001 .7  SC2  244.7  THA  179.25  ELI  2420.1  El2  150.9  AlF  175.26 


LAUNCH  OATE  MAR  15  1969  FLICHT  TIME  218.00  ARRIVAL  CATE  OCT  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  594.664 

RL  140.79  LAL  .00  LOL  174.24  VL  25 .070  GAL  32.11  A7L  97.21  HCA  333.42  SMA  114.90  ECC  .50737  INC  7.2079  VI  29.947 

RP  107.50  LAP  3.22  LOP  147.04  VP  36.249  GAP  35.81  A7P  96.45  TAL  147.20  TAP  120. 7j  RCA  47.41  APO  102.39  V2  35.250 

RC  225.606  CL  -9.60  CP  -9.94  7AL  35.77  7AP  161.14  ETS  212.00  7AE  129.67  ETE  187.90  7AC  134.53  ETC  12.17  CLP  163.89 

planetocentric  CONIC 

C3  251.112  VHL  15.847  DLA  5.72  RAL  139.01  RAO  657J  .5  VEL  19.290  PTH  3.10  VHP  22.330  OPA  10.32  RAP  132.49  ECC  5.1327 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

0 24  17 

2944.33 

-28.22 

92.37 

43.51 

07.53 

9 13 

21 

2344.3 

- 

28.26 

83.71 

90.00 

21  47  49 

5231 .92 

26.53 

235.50 

37.63 

79.72 

23  15 

1 

4631  .9 

24.04 

227.24 

100.00 

9 40  20 

2673.24 

-29.81 

72.51 

43.59 

07.70 

10  32 

53 

2073.2 

- 

29.81 

63.71 

100.00 

23  6 27 

4970 ,25 

28.10 

216.52 

37.31 

79.36 

24  29 

25 

4370.2 

26.34 

208 . 1 6 

110.00 

11  2 47 

2440.25 

-34.14 

55.01 

43.77 

00.10 

11  43 

27 

1040.3 

- 

34.02 

45.77 

110.00 

0 12  26 

4704.00 

32.35 

200.81 

36.33 

70.30 

1 32 

10 

4184.0 

30.40 

192.14 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-5.4510 

TRA12.4550 

TC3  -.0130 

BAU  .0466 

SCT  4937.0  SCR 

246.6  SG3 

00.7 

ST  2393.6 

SR 

246.5 

SS 

046.9 

ROE  .6810 

RRA  .0103 

RC3  -.0011 

FAU- .01050 

RRT  -( 

.3743  RRF  - 

.3591  RTF 

.9911 

CRT  -.8189 

CRS 

.0072 

CST 

-.9998 

FOE  -.9870 

FRA  2.3550 

FC3  .0365 

BSP  16707 

SCB  4943. 1 R23  - 

.0136  R13  - 

.9910 

LSA  2547.6 

MSA 

142.4 

SSA 

6.7 

BOE  5.4942 

dRA12 .4550 

BC3  .0139 

FSP  -271 

SCI  4937.8  SG2 

228.7  THA  170.93 

ELI  2402.1 

EL2 

141  .0 

ALF 

175.16 

LAUNCH  OATE  MAR  15  1969 

FLICHT  TIME  220.00 

ARRIVAL  DATE 

OCT 

21  1969 

HELIOCENTRIC  CONIC 

DISTANCE  509. 

147 

RL  148.79 

LAL  .00 

La  174.24 

VL  25.063 

CAL  35.99 

A7L  96.28 

HCA  336.64 

SMA  114.03 

ECC  .63453 

INC 

0.2805 

VI 

29.947 

RP  107.52 

LAP  3.27 

LOP  151.09 

VP  36.235 

CAP  39.24 

A7P  97.61 

TAL  140.15 

TAP  124.79 

RCA  41.97 

APO 

187.69 

V2 

35.246 

RC  226.042 

CL  -9.56 

GP  -9.00 

7AL  35.05 

7AP  159.44 

ETS  209.30 

7AE  120.42 

ETE  187.56 

7AC  133.34 

ETC 

12.25 

CLP 

161 .84 

PLANETOCENTRIC  CONIC 

C3  309.286 

VHL  17.507 

OLA  5.07  RAL  130.94 

RAO  6571 .0 

VEL  20.751 

PTH  3.10 

VHP  24.394 

OPA  10.17 

RAP 

133.69 

ECC 

6.0901 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

0 22  52 

2975.30 

-20.11 

94.63 

45.55 

86.40 

9 12 

27 

2375.3 

20.31 

85.97 

90.00 

21  40  41 

5253.37 

26.78 

237.02 

39.46 

00.44 

23  16 

15 

4653.4 

25.19 

228 . 72 

100.00 

9 46  59 

2703.96 

-29.71 

74.79 

45.66 

06.51 

10  32 

3 

2104.0 

-29.07 

65.99 

100.00 

23  7 15 

4999.93 

20.36 

210.00 

39.16 

00.14 

24  30 

35 

4399.9 

26.71 

209.67 

110.00 

11  1 36 

2470.45 

-34.05 

57.36 

45.96 

06.79 

11  42 

46 

1070.4 

-34.12 

48.12 

110.00 

0 13  4 

4006.21 

32.64 

202.40 

30.25 

79.24 

1 33 

10 

4206.2 

30.82 

193.73 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

T0E-5.9410 

TRA1 3.6029 

TC3  .0733 

BAU  .3033 

SCT  4064.2  SCR 

244.0  5G3 

79.7 

ST  2352.2 

SR 

243.3 

SS 

907.4 

ROE  .7464 

RRA  -.0709 

RC3  -.0030 

FAU- .01 562 

RRT 

.4943  RRF  - 

.4796  RTF 

.9933 

CRT  -.8406 

CRS 

.0293 

CST 

-.9998 

FOE-1.0710 

FRA  2.5623 

FC3  .0437 

BSP  16617 

SCB  4070.4  R23  - 

.0142  R13  - 

.9933 

LSA  2529.3 

MSA 

133.0 

SSA 

6.2 

BOE  5.9077 

BRA13.6031 

BC3  .0733  FSP  -260 

SCI  4065.7  SG2 

212.7  THA  170.57 

ELI  2361.1 

El2 

131.3 

ALF 

175.02 

2281 


